MINNESOTA RULES 1983

5403

HAZARDOUS WASTE RULES

CHAPTER 7045
MINNESOTA POLLUTION CONTROL AGENCY
SOLID AND HAZARDOUS WASTE DIVISION
HAZARDOUS WASTE RULES

70450010 SCOPE.
70450020 DEFINITIONS.
70450030 ABBREVIATIONS.
70450040 INCORPORATIONS BY REFERENCE.
70450050 SEVERABILITY.
70450060 VARIANCES.
70450070 OTHER STANDARDS.
CLASSIFICATION, EVALUATION, AND
CERTIFICATION OF WASTE
70450100 SCOPE.
70450110 HAZARDOUS WASTES.
70450120 EXEMPT WASTES.
70450130 EVALUATION OF WASTES.
70450140 COMPARISON OF PROPERTIES.
70450150 RESULTS OF EVALUATION.
70450160 SUBMISSION OF EVALUATION
RESULTS.
70450170 AGENCY DETERMINATION THAT A
WASTE 1S HAZARDOUS.
GENERATION OF HAZARDOUS WASTE
7045.0200 SCOPE.
70450210 PRODUCTION OF A HAZARDOUS
WASTE.
70450220 PREPARATION OF A DISCLOSURE.
7045.0230 CONTENTS OF A DISCLOSURE.
70450240 SUBMISSION OF A DISCLOSURE TO
THE AGENCY.
70450250 IDENTIFICATION NUMBER.
70450260 PREPARATION OF HAZARDOUS
WASTE SHIPPING PAPERS.
70450270 PREPARATION OF HAZARDOUS
WASTE LABELS.
70450280 CONTAINERS AND TANKS.
70450290 PROPER HAZARDOUS WASTE
MANAGEMENT.
LOCATION, OPERATION, AND CLOSURE OF A
HAZARDOUS WASTE FACILITY
7045.0350 SCOPE.
70450360 HAZARDOUS WASTE FACILITY
LOCATION.
7045.0370 HAZARDOUS WASTE FACILITY
OPERATION.
70450380 HAZARDOUS WASTE FACILITY
CLOSURE OTHER THAN HAZARDOUS
: WASTE LAND DISPOSAL FACILITIES.
70450390 HAZARDOUS WASTE LAND DISPOSAL
FACILITY CLOSURE.
70450400 LONG TERM MAINTENANCE,
MONITORING, AND SURVEILLANCE
OF HAZARDOUS WASTE FACILITIES
OTHER THAN HAZARDOUS WASTE
LAND DISPOSAL FACILITIES.
7045.0410 HAZARDOUS WASTE LAND DISPOSAL
FACILITY LONG TERM
MAINTENANCE AFTER CLOSURE.
7045.0420 CLOSURE OF UNPERMITTED
HAZARDOUS WASTE FACILITIES.
70450430 SMALL HAZARDOUS WASTE
CONTAINERIZED STORAGE
FACILITIES.
TRANSPORTATION OF HAZARDOUS WASTE
70450500 SCOPE.
70450510 LOADING OF HAZARDOUS WASTES.
70450520 TRANSPORTATION OF HAZARDOUS
WASTE. :
7045.0530 TIME IN TRANSIT.
70450540 SPILLS IN TRANSIT.
70450550 DELIVERY OF HAZARDOUS WASTE.
70450560 REGISTRATION OF HAZARDOUS
WASTE TRANSPORTERS.
70450570 TRANSPORTATION OF USED
CRANKCASE OIL. :

HAZARDOUS WASTE FACILITY PERMIT
PROGRAM

7045.0650 SCOPE AND CONSTRUCTION OF
RULES.

70450660 OTHER PERMITS,
7045.0670 PERMIT REQUIRED.

7045.0680 SUBMISSION OF HAZARDOUS WASTE
FACILITY PERMIT APPLICATION.

7045.0690 GRANTING AND REISSUANCE OF
PERMITS.

7045.0700 REVIEW OF PERMITS.

7045.0710 HAZARDOUS WASTE FACILITY
PERMIT: GENERAL CONDITIONS.

7045.0720 HAZARDOUS WASTE FACILITY
PERMIT: SPECIAL CONDITIONS.

7045.0730 EXCEPTIONS. .

FACILITY PERMIT APPLICATIONS
7045.0750 PURPOSE.
7045.0760 PRELIMINARY APPLICATION.
70450770 FINAL APPLICATION.
7045.0780 WAIVER.

HAZARDOUS WASTE SHIPPING PAPERS

7045.0850 PURPOSE. :
7045.0860 SHIPPING PAPERS REQUIRED.
7045.0870 PREPARATION OF SHIPPING PAPERS.
7045.0880 SUPPLEMENTAL COVER SHEET.

7045.0890 SIGNING AND SUBMISSION OF ’
SHIPPING PAPERS.

7045.0900 EXEMPTIONS.
7045.0910 MAILING SHIPPING PAPERS.

7045.0920 HAZARDOUS WASTE SHIPPING PAPER
FORMAT.

7045.0930 CERTIFIED BILL OF LADING.

COUNTY REGULATION OF HAZARDOUS WASTE
MANAGEMENT

7045.1000 SCOPE AND PURPOSE.
7045.1010 REVIEW OF COUNTY ORDINANCES.

7045.1020 EFFECT OF AGENCY.APPROVAL OF
COUNTY ORDINANCE.

7045.1030 DUTIES OF COUNTIES.
SPILLS AND LEAKS

7045.1110 DUTY TO REPORT.

7045.1120 DUTY TO RECOVER.

7045.1130 OPEN BURNING.

T045.1140 APPENDIX A.

7045.1150 APPENDIX B.

'7045.1160 APPENDIX C.

70451170 APPENDIX D.
7045.1180 APPENDIX E.
7045.1190 APPENDIX F.
7045.1200 APPENDIX G.
7045.1210 APPENDIX H.
7045.1220 APPENDIX I.
7045.1230 APPENDIX J.
7045.1240 APPENDIX K. .
70451250 APPENDIX L. '

7045.1260 APPENDIX M.

' Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.



MINNESOTA RULES 1983
7045.0010 HAZARDOUS WASTE RULES 5404

7045.0010 SCOPE.

The provisions of this- chapter govern the identification, classification,
orage, labeling, transportation, treatment, processing, and disposal of hazardous
aste 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 Poltution Control Agency.

Subp. 9. Explosive material. “Explosive matenal” 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 Regulatxons title 49,
section 173. 300 (1976). : _

-Copyright © 1983 by the Revisor of Statutes, Staté_of Minnesota. All Rights Reserved.
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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 compnsed of miscible .components havmg 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. “Floodplam has the meanmg 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 wrth 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
facrhty 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; : .

Copyright © 1983 by the Revisor of Statutes, State of Minneﬁot& All Rights Reserved.
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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 blologlcal 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 followmg

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 determmed
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 durmg storage,
land disposal, or land treatment.

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

Subp. 25. Median lethal concentration (LCso) “Median lethal
concentration (LCs)” means the calculated concentration at which a matenal
kills 50 percent of a group of test animals within a specified time:

A. aquatic LCsy: the LCsy 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 LCs: the LCs 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 connnuous respiratory
exposure for a period of one hour. _

Subp. 26. Median lethal dose (LDs,). “Median lethal dose (LDsy)” means
the calculated dose at which a material kills 50 percent of a group of test animals
within a specified time:.

A. oral LDg: the LDs 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

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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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 LDs,: the LDs, 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 anesota
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 refmery
products storage. .

, Subp. 33. Resource recovery. “Resource recovery” has the meamng as
defined in Minnesota Statutes, section 473.121, subdivision 3lc. :

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 Dlscharge
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. “Samtary 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. : :

Copyright © 1983 by the Revisor of Statutes, State of Minhesota All 'Rights Reserved.
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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 of 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 locatlon 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 LDs, less than 500 mllllgrams of material per kilogram of
body weight of test animal;

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

C. an inhalation LCsy (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 LCsy 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, mnsts,
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

045.0030 ABBREVIATIONS :
- The abbreviations used in these hazardous waste rules have the followmg

meanings:

ASTM: American Society for Testing and Matenals
C.F.R.: Code of Federal Regulations;

EPA: United States Environmental Protection Agency; -

LCs: median lethal concentration;

LDs: median lethal dose;
NPDES: National Pollutant Discharge Elimination System

Statutory Authorlty MS s 116.07 subd 4
Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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7045.0040 INCORPORATIONS BY REFERENCE.

he 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:

ASTM D3243-76 (appendix A) in part 7045.1 140;
ASTM D56-70 (appendix B) in part 7045.1150;
ASTM D3278-73 (appendix C) in part 7045.1160;
ASTM D93-73 (appendix D) in part 7045.1170;
ASTM D2487-69 (appendix E) in part 7045.1180;
ASTM D2488-69 (appendix F) in part 7045.1190;

National Association of Corrosxon Engineers’ Standard TM-01-69
(appendix G) in part.7045.1200;

H. Code of Federal Regulations, tltle 10, sectlon 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, tltle 49 sections 172.202 and 172.203
(1979) (appendix M) in part 7045.1260. S

Statutory Authority: MS s 116.07 subd 4

ompYNwy

5.0050 SEVERABILITY.

f-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. : _

y person may apply for a variance from any requirement of these
hazdardous-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 Authorlty MS s 116.07 subd 4
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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

!i 7045.0110 HAZARDOUS WASTES.

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
Chloromethy! 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
B-Naphthylamine (2-NA _ 100
Nickel and its Compounds 10,000
4-Nitrobiphenyl (4-NBP) 100
n-Nitrosodimethylamine (DMN) 1,000
Polychlorinated biphenyl (PCB) 500
B-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 ' 0.03
Arsenic and its Compounds 5.0
Cadmium and its Compounds 1.0
Chlordane : 0.1
Chromium and its Compounds 5.0
DDT 0.01
Endrin 0.02
Heptachlor : 0.01
Lead and its Compounds : 3.0
Mercury and its Compounds 0.2
- Methoxychlor 03
Mirex ' 0.01
Polychlorinated biphenyl (PCB) 0.01
Toxaphene 0.05

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved:
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Subp. 3. Other wastes. Any of the following wastes:
an explosive material;

a flammable material;

an irritative material;

a corrosive material;

an oxidative material;

a toxic material;

used crankcase oil; and

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 substantlal present or
potential hazard to human health or other living organisms.

Statutory Authority: MS s 116.07 subd 4

TOmmoO®

7045.0120 EXEMPT WASTES.

The following wastes may be stored, labeled, transported, tréated 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 emlssxon

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 mclude 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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7045.0130 EVALUATION OF WASTES.

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.

Subpart 1. General. Any person evaluating a waste shall obtain such data
W«ecessary to determine whether the waste has any hazardous properties at
time 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 LDs,, the dermal LDsp 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 1 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 propertics. 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 LCsp and LDs, test procedures if the actual LCs or LDy 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 53 and LDs, 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
LDy or LCs 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, addmonal
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 expenence with the waste or
similar wastes.

Statutory Authority' MS s 116.07 subd 4

7045.0150 RESULTS OF EVALUATION.

If the person evaluating the waste determmes that the waste has any
roperties of a hazardous waste, the person shall file a disclosure with the agency
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 detcrmmmg 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 AGENCY DETERMINATION THAT A WASTE IS HAZARDOUS.,

Subpart 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 consndered 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

7¢45.0210 PRODUCTION OF A HAZARDOUS WASTE.

{.)No person shall produce a hazardous waste within the state of Minnesota or
- produce a hazardous waste outside the state of Minnesota that is transported to
a 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
utilized; . o
(3) the names of the hazardous waste facilities utilized, and, as

applicable:

(a) the numbers of the hazardous waste fac111ty 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 softenmg 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 reqmred 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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MONTH OF SUBMISSION
(The disclosure shall be made
the first time the indicated
month occurs after the regula-

FIRST LETTER IN NAME tions have been in effect

OF GENERATOR for a period of two years.)
L-N January
A-C , March
D-G May
T-Z July
O-S : September
H-K 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 w1thm 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

7045.0250 IDENTIFICATION NUMBER.
Prior to transportation or disposal of any hazardous waste a generator shall
a generator identification number from EPA.

Statutory Authority: MS s 116.07 subd 4

045.0260 PREPARATION OF HAZARDOUS WASTE SHIPPING PAPERS,
ach 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 pubhc safety authority or the
United States Envxronmental 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 -
¢ labéled 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
ply with the requirements of part 7045.0350 to 7045.0430 for storage of
; aste in containers and tanks at hazardous waste facilities.

Statutory Authority: MS s 116.07 subd 4
7(%2290 PROPER HAZARDOUS WASTE MANAGEMENT.

o generator shall relinquish control of a hazardous waste when the
gefigrator 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.

Parts 7045.0350 to 7045.0430 establish criteria for the location, operation,
and 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

7045.0360 HAZARDOQUS WASTE FACILITY LOCATION: -
L 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 protectlon 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

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 equnpment avallable 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 hghtmg at the facility m 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 provnded 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:

ay 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. shlpplng
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; .
(3) the generator’s name, address, and EPA identification number,
if available;

(4) a description of the unmanifested waste;

(5) a brief explanatlon of why the waste was unmamfested, 1f
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
contamers 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,
t_ake 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:

(l) The liner and dike system shall have a permeability rate no
greater than 107 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 permeablhty
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 complles 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 otherw1$e stated in the hazardous waste facnllty
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 flve feet
between rows of containers of hazardous waste..

(4) If exposure of the containers to moisture or direct sunllght 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

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.



MINNESOTA RULES 1983

7045.0370 HAZARDOUS WASTE RULES ' 5422

seam strength and of sufficient material strength to withstand side and bottom
shock, while filled, without impairment of the ablllty of the contamer 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 contamers or tanks for
more than one year.

Subp. 4. Reuse of hazardous waste containers. The fac1hty 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 momtonng 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
he request of the director.

Statutory Authority: MS s 116.07 subd 4

7045.0380 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 condmons 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.
%Subp&rt 1. Notice.” The facility operator shall give the agency a minimum
f

80 days written notice prior to closing a hazardous waste land disposal.
acility. 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 facrllty and prevent
additional waste disposal.

' B. The facility operator shall provide, construct, and maintain

- measures to protéct 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
'%.,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, momtonng, and surveillance requirements
described herein.

Statutory Authority: MS s 116.07 subd 4

045.0410 HAZARDOUS WASTE LAND DlSPOSAL 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;

t
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C. treat contaminated surface water runoff;
D. collect and treat leachate;
E. maintain a groundwater momtormg system and a surface water
monitoring system and, if necessary, a gas monitoring system;
F. remove hazardous waste from the facility or otherwise allevnate 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 mamtenance, monitoring, and surveillance requirements
described herein.

Statutory Authority: MS s 116.07 subd 4

5.0420 CLOSURE OF UNPERMITTED HAZARDOUS WASTE
FXCILITIES.
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.

Q(—smutory Authority: MS s 116.07 subd 4

045.0430 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

A SCOPE.

arts 7045.0500 to 7045.0570 establish criteria for the loading and
rtation of hazardous waste by any person to insure that hazardous wastes
are\loaded and transported in a manner which minimizes risks to human health
and the erivironment.

Statutory Authority: MS s 116.07 subd 4

70450510 LOADING OF HAZARDOUS WASTES. _

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 ecjuipment 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 certlfles that all requ1rements 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 1nd1cated 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

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 dnver 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 tram, the
operator of the vehicle shall maintain the shlppmg 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 pursuarit 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

704590530 TIME 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 shlpment_ 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

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 ha.zardous 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 cleamng 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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JﬁAS.'OSSﬂ DELIVERY OF HAZARDOUS WASTE.

No person shall deliver hazardous waste to a hazardous waste facility or give
hazardous waste to a transporter for shipment to a hazardous waste facility
A))} 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

(2/7045.0560. 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

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

@7\045.0570 TRANSPORTATION OF USED CRANKCASE OIL.

5.0650 SCOPE AND CONSTRUCTION OF RULES.

Parts 7045.0650 to 7045.0730 govern the application procedures, the issuance,
antdNthe conditions of a hazardous waste facility permit. The provisions in these -
parts and chapter 7000 shall be construed to complement each other.

Statutory Authority: MS s 116.07 subd 4

7045.0660 OTHER PERMITS.

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

5.0670 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, additlon to, or extension of a permitted
hazardous waste facility or part thereof; :
C. make any expansion, production increase, or process modxfxcatlon :
that results in new or increased capabilities of a permitted hazardous waste
' fac1hty, 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 mcreased
capabilities. .

Statutory Authority: . MS's 116.07 subd 4
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7045. %0’ SUBMISSION OF HAZARDOUS WASTE FACILITY PERMlT
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 S. 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 supplled the necessary
information or otherwise corrected the deficiency.

S ry Authority: MS s 116.07 subd 4

7045. GRANTING 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 facnllty 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 survenllance 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 réquest. Any person who wishes to continue to operate.
a hazardous waste facility shall, at least 180 days before his hazardous waste
facility permit explres, 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

“7045. 0710 HAZARDOUS WASTE FACILITY PERMIT GENERAL
NDITIONS.
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 operatlons, 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 facllities. 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

@)094 0720 HAZARDOUS WASTE FACILITY PERMIT; SPECIAL
NDITIONS.

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 obtam a hazardous waste facility
permit for that facility.

Subp. 3. Waste water treatment works. The facnhty 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
- FACILITY PERMIT APPLICATIONS

70450750 PURPOSE. - ' . '
s 7045.0750 to 7045.0780 establish the mformatmn 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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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:

@'::45.0760 PRELIMINARY APPLICATION.

(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 1,000 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 facxhty
including when applicable:

(1) a general descnptxon 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 fleld investigation and
previous research.

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

(7) A section that addresses the porosity and permeabxhty 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;

(¢) 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 facnhty,
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 engmeenng plans
for the facility; .
(4) a section that describes and assesses as apphcable.

: (a) the preliminary specifications for the liners, the liners
currently under consideration and the individual liners’ ability to meet those
speclflcanons, _
(b) the preliminary specnfxcatlons for the leachate collectlon
system, the materials currently under consideration, and the ability of those
matenals 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

7045.0770 FINAL APPLICATION.

ubpart 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’ mto 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, utrlmes 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
constructron 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. qualrty of the
wastewater discharge. : .o
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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 operatlon 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:

(@) 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 apphcant 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 dlsposal 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’ revnew the subsurface facility = construction,

including the following: :

(1) Cross sections that illustrate the design of the facility in

relauonshnp to soil profxles 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 specnfncatlons
and design for liners, leachate collection systems, and leachate treatment systems.

C. A report on air and groundwater monitoring systems aad 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;

(D 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 collectlon 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

7045.0850 PURPOSE.

Parts 7045.0850 to 7045.0930 establish requirements for the preparation of
azardous 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

@045.0870 PREPARATION OF SHIPPING PAPERS.
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 fac111ty 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 welght or

~volume and the type and number of containers as loaded into6 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

5.0880 SUPPLEMENTAL COVER SHEET,
ach 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.

Statutory Authority: MS s 116.07 subd 4

1045.0890 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 shrppmg papers for a period of frve years after accepting the
hazardous waste.

Subp. 5. Regquest. 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

ﬁ7045.0900 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 | l6 07 subd 4

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
provrde 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 Autherity: MS s 116.07 subd 4
MS.MZO 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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@.0930 CERTIFIED BILL OF LADING.

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,
modlfy, 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;

v 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 .

5 1110 DUTY TO REPORT.
(ﬂ Any person who owns, has possession of, or otherwise has control of a
azardous 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 notmcatwn service.

Statutory Authority: . MS s 116.07 subd 4

7645.1120 DUTY TO RECOVER. :
Any person who owns, has possession of, or otherwise has control of a
azardous waste that spills, leaks, or otherwise escapes from a container, vehicle
thnk, 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

7645.1130 OPEN BURNING. o
© person shall undertake open burmng 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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SRandard Test Method for

FLASH POINT OF AVIATION TURBINE FUELS BY
SETAFLASH CLOSED TESTER!

This Standard is issucd under the fived designation 1D 3243 the number lmm-.dnlﬂ) lulle\\m; the dn-pnau\m indicates

the yoar of vopnal adopton o, 0 the caw of feviion, the year of last revision. A

- year of Last reappronal.
). Scope

1.1 This method describes a procedure for
the determination of the Nash point. by o
Sctallash * Tester, of aviation turbine fucls. The
provedure may be used 1o determine whether o
fuct will or will aut Tush at 3 specified tempera-
ture (gu-no-go lash) or lh; actual Nash point
temperatore,

1.2 Results by using the Sctaflash Tester
“have been shown to he comparable 1n magni-

tude to thow obtained by using the Tag Closed-
Cup procedure as deseribed in Methed D 8o, 7

1.3 This standard shuuld be used solely 10
mceasure and describe the properties of mate-
rials, products. or systems in_response 1o heat
and flane under contrvlled laburatory condi-
tions and should not be considered or used for
the description, appraixal. or regulation of the
fire hazard of maicrials. producis, or systems
wnder actual fire conditions.

2. Applicable Documents
2.1 ASTA Swandards:
D56 Test for Flash Poimt by Tug Closed
Tester?

E 1 Specification for ASTM Thermometers?

3. Summary of Mcthod

3.1 By mcans of a syringe, 2 ml of s.lmplc is -

introduced through a leakpeoofl entry port into
the tightly closed Sctaflush Tester that has been
brought to within about 5°F (3°C) below the
expected Nushpoint. After | min, 1o allow the
sample to come to the same temperature as the

aluminum alloy body of the tester, in which the .

thermomter is inscried, the temperature of the
apparatus is raised to the “expected™ Nash
puint temperature. A test Name is applied
inside the cup and note is taken as 10 whether
the test sample Nashes or not.

ses indi the

3.2 As 3 go-no-go tcst, the “expected™ fMlash
point temperature is 3 specification or other
operating target value, For a finite Nash meas-
urement, the temperature is moved through the
anticipated temperature raage, the test flame
heing applied at 2°F (1.0°C) intervals until a
Mush is observed; a second trial is made using
the first value as the “expected™ Mlash point

“temperature, this time making tests at |1°F

(0.5°C) intervals.
4. Apparatus

4.1 Flash cup and opemlme mrrhamsm.
lustrated in Fig. | and dimensioned in detailin
Anncx Al Fasten electrical heaters to the cup

" in such a way so 3s to provide for cfficient

transfer of heat. Provide a variable heater
control device with a scaled dial and a visible

“signal indicating when cnergy is or is not being

applicd. Energy may be supplicd from a 115 or
230-V a-¢ main scrvice (for stationary use) or
by a 12-V d-¢ battery service (for ficld use).

4.2 Test Flame and Pilot Flame—Regulata-
hle test Name, for dipping into the test cup to
try for Nash, and a pilot Nume to maintain the
test Nlume, are required. These Names may be
fucled by piped gas service (fined location) or
by a scif-contuined tank (4.2.1) of LP gas
lighter Nuid (for portability). Provide a gage
ring, '« in. (4 mm) in dizmcter, mounted on a
post acar the test flume against which the size
of the Name may be judged.

4.2.1 Never recharge the gas tank with the
pitot or test Mumes alight, por in the vucmll) of
other naked Numes.

* This method is under 1he jurisdiction of ASTM C:
tee 1D-2 wa Porrukeum Pronducts and { ubecants,

Current cdinmn appaned Aupg. 27, 1976, Publithed
November 1978, Orngnally ruNnhul DX -NDT
Last prevaus cdition 1) 124

! Anawol Buok of ASTM Standards, Pant 2).

¢ Anavel Dok ol ASTM Standords. Parte2$ and 44,
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for a Nash at the cup opening.

7.3.8 The samply is deemed 10 have flashed
only il a comparatively large blue lame ap-
pears and propagates itsell over the surface of
the sample. Oceasionally, particularly near the
wemperature of the actual flash pont, the
application of the test flame will cause a halo,
which should be ignored.

7.8.6 Record the test result as flash (or no
Nashy at the emperature and the barometric
pressure. Make a hbarometric pressure correc-
tion, it necessary (9.1). '

1.4 Test Procedure for Actual Flash Poini:

7.4.1 When a finite Nash point is to be deter-
mined, make a trial test beginning -at about
10°t (6°C) below the expected value. If no
Nash is vbserved, continue heating and test for
flash at cach 2°F (1°C): the rate of temperuature
risc may be as rapid as can be conveniently
foliowed when watching both the thermometer
and the test flame. When a Nash is observed.
use it as the expected Rash point value in setting
the test cup temperature for the finite Nushr
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 Rash point (7.3):
charge the syringe with a I'resh test sample and
transter the sample to the fitting orifice (Fig. 1)
taking care -aot to lose any sample. Then
discharge the sumple into the (est cup by
depressing the syringe plunger to its lowest
position, .

Nore 3—The test cup lemperature is stubic when
the signal light slowly cycles ON/OFF.

7.4.3 Move the l-min timing device by ro-
tating its knob clock wise to the required setting.
In the meuntime, open the gus control-valve.
and light the pilot and test Mumes. Adjust the
test flame size with the pinch valve so us to
malch the size of the t» in. (4 mm) diameter ol
the gage. :

7.44 After | min has clupsed. turn the
heater control toward FULL ON. Apply the
test Nlume at cach I°F (0.5°C) interval by
slowly and uniformly opening the slide fuily and
 closing complelely over a period of approxi-
mately 2': s.” Watch for a flush at euch.
application of the test lame. |

7.4.5 When the fash point (7.1.5) is ob-
served, record the flush point temperature and
barometric pressure. If the barometric pressure
differs from 760 mm (101.3 kPa). muke ncces-

sary corrections according to 9.1.
7.4.6 Turn off pilot and test lames 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 compiete 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 vulue 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 temperuture 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 possibie by inserting the aluminum cooling
bluck (4.6) which has been kept in an ice-water
bath.

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

9. Correction for Barometric Pressure

9.1 When the barometric pressure differs
from 760 mm Hg (101.3 kPa). calculate the
Nash temperature by means of the following
eyuation: ’

Calculated Mash point = T, + 0.06 (760 - P)

= T + 003 (760 ~ Py

where: )
Ty.T. = ohserved Nash point. °F or °C, and
P = harometric pressure, mm Hg

10. Precision
10.1 The following criteria should be used
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4.3 I-min Audible Signai, a desirable acces-
sory.

4.4 Thermometer, conlorming to specitica-
tions given in Annex A2: test Lo deternine that
the scale error does not exceed 0.8°F (1.25°C).
The use of a magnilving fens signilicantis as-
sisly in making temperature observations,

4.5 Syringe. a 2+ 0.05-ml capacily at 77°F
(25°C). is needed for selecting a unifurm size
sample. Check the capucity by discharging
water into 4 beaker and weighing. Adjust
plunger stop il nccessary.

Note |—A umit® meeting all ol the requirements
described above is shown in Fig.

4.6 Aluminum Alloy ('oolmg Block (with
knob handle), that fits snugly within the test
cup und is about 22 times the volume of the
cup, is a useful accessory for rapid cooling of
the sample cup between tests.

S. Sample

5.1 The size of sample rcqum:d for cach test
is 2 mi. Obtain at least a 25-ml sample at the
bulk test site and store in a tight screw cap cleun

_ glass container.

5.2 Erroneously high flash poinis may be
obtained if precautions are not taken Lo avoid
the foss of volatile material. Do not open
sample containers unnccessarily and do not
transfer sample unless its temperature is at least
20°F (11°C) below the expected Nash point.
Discard samples in lesky containers.

6. Preparation of Apparatus

6.1 Afier thermometer removal or replace-
ment, fix in place in its pocket (Fig. 1) 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 excecd-
ing 10°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 cxposed 1o disturbing
drafts. Provide a shield if necessary.

6.4 Read the manufacturers operating and
maintenance instructions on the care and scr-
vicing of the tester, and for specific supgestions
on the operation oI‘ its various controls.

7. Procedure
7.1 lnspect the inside of the 1est cup, lid and

shutter mechanism for cleanliness and freedom
from contamination. Use an absorbent paper
lissue 10 wipe clean, il necessury. Put cover in
place and lock sccurely. _

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

Noyve 2—A culibration curve of Temperature
Contrut Dial setting versus Sample Well Tempera-
ture is furnished with cach insteument. If such a
calibration 1s not available. vne should be prepured
from observations ol 1est cup lemperature for cach
diai scuing as this will be useful in making desired
lcmpcrulurc sclungs.

7.3 Prucedure for Go-No-Go Flash Point:

7.3.1 Switch the instrument ON und turn the
heater dial fully clockwise (FULL ON) causing
the heater signal light to glow. When the
thermometer reaches a temperature of about
5°F (3°C) below the expecied or turget Nash
point temperature (7.3.1.1) reduce the heal
input 10 the test cup by turning the heuter
control dial, counterclockwise 10 the point at
which the signal light is just extinguished.

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

7.3.1.2 When the correct temperature can be
dialed on the temperature controller (6.2), the
clapsed time to reach it may be greater than
when turned to FULL ON. but less attention
will be required in the intervening period.

7.3.2 When the test temperature is reached
and the signal light is just extinguished, churge
the syringe with a sample of the fucl 10 be tested
and transfer the charge 1o the filler orifice.
Discharge the test sample into the test cup by
fully depressing the plunger of the syringe and
then removing the syringe.

7.3.3 Move the 1-min timing device by rotat-
ing the knob clockwise to its stop. Open the gas
control valve and light the test and pilot control
flames. Adjust the pilot Nume with the pinch
valve to conform to the size . of the 'x.in,
(4-mm) gage.

7.3.4 After | min has clapsed, appls the test
flame by slowly and uniformly opening the slide
valve uand then closing it completely over o
period of approximately 2': 5. Watch closely

‘A Sctllish Low Temperature Tester, Mosdel SEEY
1374, an shownan Fig. 2 s manulactural by Stanhope-Seta,
L., | gham, Nuerey. Englamd. and : shic i the U N
from bLeden Engineening Corp.. 136 OtTicnd Rd.. \dihivon,
., s0i0..
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for judging the acceptability of results (V5%
confidence):

10.1.1 Repeatabiliry*—Duplicate results by
the sume operator should be considered suspect
if they differ by more than the following
amounts: '

Range Repeatubtility
7016 200°F (21 1o %4°C) 2%k (11°C)
10.1.2 Reproducibility*—~The results sub-

HINGE

Lo

L.P G. HOSE
~ CONNECTOR

PILOT JET:

TEST JET—
FILLER ORIFICE

MRM_?M(TER 7

mitted by cuch of two (aboratories shouid not
be considered suspect unless they differ by more
than the following umounts:
Range Reproducibitity
010 200K (21 0 WC) ToF (3.9°C)

* The results ol the cu. ve tewt program, from which
these vildues have been derived. are iyt at ASTM Headyuar-

. ters ay Rescirch Report No. RR-HIX: D-2.

FLAME HEIGHT ADJUSTOR
FLAME GAGE

SLIDE GUIDE
SLIDE KNOB

sLI0g
LOCK CLOSURE

TRUNNION
SLIDE KNOB

SEALING-0-RING

FIG. | Setafiash Cup Unit.

Statutory Authority: MS s 116.07 subd 4
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American Nstional Stendard 211.24-1971
Agproved Aug. 17, 1971
8y A N vy Inas:

AMERICAN SOCIETY FOR TESTING AND MATERIALS ‘"jiincd /(0" —reers! Tost

1916 Race St, Philadeiphia, Pa., 19103
Reprinted (rom the Annual Book of ASTM Standards, Copyright ASTM

Replacas Method 4291 of Federal Test
Method Standard No. 14 1A

1f not listed in the currem combined index, will appesr in the next edition.

Standard Method of Test for

FLASH POINT BY TAG CLOSED TESTER!

This Standard is issued under the fixed designation D $6; the ber ly following the designation indi the
year of original adoption or, in the casc of revision, the year of last revision. A ber in p h d the year of
last reapproval.

1. Scope under actual fire conditions.

1.1 This method covers the determination
of the fash point, by Tag closed tester, of lig-
uids with a viscosity of below 45 SUS at 100
F (37.8 C) and a Nash point below 200 F (93
C) except cut-back asphalts and those liquids
which tend 10 form a surface film under test
conditions.

NOTE |-—For the closed cup Nlash point of lig-
uids with a viscosity of 45-SUS or more at 100 F
(37.8 C) or a Nash point of 200 F or higher, and
those liquids which tend to form a surface film
under test conditions use ASTM Method D93,
Test for Flash Point by Pensky-Martens Closed
Tester.? For cut-back asphalts refer to ASTM
Method D 1310, Test for Flash Poimt of Liquids
by Tag Open-Cup. ApBu;ratus.'

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 estab-
ished by these Departments for liquids using this
test.

Liquids having viscositics more than 45 SUS at
100 F (37.8 C) and comtain suspended solids or
have a tendency to form a surface film while
Bn;l;r test are regulated in accordance with Method

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 10
measure and describe the properties of maie-
rials, products, or systems in response 0 heat
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

2. Summary of Method

2.1 The sample is placed in the cup of the
tester and, with the {id closed, heated at a
specified constant rate. A small Name 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. Apparatws

3.} Tag Closed Tester—The apparatus is
shown in Fig. 1 and described in detail in-
Appendix Al: Refer to Appendix A2 for
directions for checking the condition and op-
cration 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 test 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 10 use the same type of ther-

. mometer as used in the test cup.

' This method is under the joint jurisdiction of ASTM
Son}millee D-1 on Paint, Varnish. tlﬂl‘r..lﬁd‘ Related

P , and C D-2 on Petrot P and
Lubricants.

Current edition effective Sept. 11, 1970. Originally is-
sued 1918. Replaces D 56 - 64 .

* Annual Book of ASTM Sctandards, Part 29.

*For informationa on U.S. ent of Transports-
tion's regulations, sce Codes of U.S. Regulations 49-CFR
Chapter | and for information on U.S. ment of
Labor's wl.mou soe Cade of U.S. Regulations 29 CFR
Chapter 11. Each of these items are revised annuslly
and may be procured (rom the Superintendent of Docu-
ml;. Government Printing Office, Washingtoa, D.C.
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M ose

NoTe 3—Whenever thermometers complying
with ASTM requirements are not available, ther-
mometers complying with the requirements for The
Institute of Petroleum thermometer [P 1SF PM-
Low may be used.

NoTE 4—There arc 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 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 fash 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 ualess the sample tempera-
ture is at least 20 F (11 C) below the expected
flash point. Samples in leaky coatainers shall
be discarded.
S. Preparation of Appannu

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 | +
| mixture of water and ethylene glycol. For
flash points between 55 F (13 C) and 140 F
(60 C), cither 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 5—Due to possible difficulty in main-
taining the prescribed rate of temperature rise and
due to the formation of ice on the lid, resuits by this
method for samples having Nlash points below 32 F

* (0 C) may be somewhat unreliable. Trouble due to

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
(11 C) below the expected flash point, which-
ever is lower. It is essential that the sampie
temperature be maintained at least 20 F (11
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 Name, adjusting it to the
size of the smail 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 shaill be about 1 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 sampie is known to be
below 140 F (60 C), apply and adjust the heat
so that the temperature of the sample wil rise
at a rate of 2 F (1 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 cach | F (0.6 C) rise in
temperature of the sample.

6.5 Flash Points at or above 140 F (60 C)
—If the fMash 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
atarate of S F (3 C)/min x 6 s. When the
temperature of the sample in the test cup is 10
F (5.6 C) below its expected Nash point,
apply the test flame in the manner described
in 6.3, and repeat the application of the test
fame 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 (1 C).

6.6 When the test Name application causes
a distinct Nash in the interior of the cup, ob-
serve and record the temperature of the
sample as the flash point. Do not confuse the

> true Nash with the bluish halo which some-
times surrounds the test flame at applications
immediately preceding the actual flash.

6.7 Discontinue the test and remove the
source pf 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 first 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 rate 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 10 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 take a fresh
portion of sample for each test.

7. Correction for Barometric 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

HAZARDOUS WASTE RULES 7045.1150

(1 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 (1 in.) above 760
mm (29.92 in.) barometric reading, subtract
09 C (1.6 F) from the observed flash point.
After applying the correction, round the value
obtained to the nearest whole number.

8. Precision

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

8.1.1 Repeaiability—Duplicate results by
the same operator should not be considered

. suspect unless they differ by more than the
following amounts:

Flash Point Repeatability
. Below 140 F (60 C) 2F (1.1 C)
140 F (60 C)to 199 F (93 C) JF(1.710)

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 {ollowing amounts:

Flash Point Reproducibility
Below 35 F (13 C) 6F (3.3C)
SSF (13C) 10 139 F (9 C) 4F(22C)
140 F (60 C) 10 199 F (93 C) 6F(33C)

*Supporting data for this method have been filed at
ASTM Headquarters as RR: D-2-1003.
* Anmual Book of ASTM Standardy, Part 28.

TABLE 1 Thermomsters

A14010 120 Above 120
F(41049C) F(49C)

’ " Below 40
For Tests ....... F(4C)
Use ASTM There  STF or
mometer® ....... $7C

9F or9C
STF or 57C

- 9F o1 9C

for lhﬁe ther are

* Complete - spexifi

given in ASTM Specification E |, for ASTM Thermome-

" ters.t
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FIG. | Tag Closed Flash Tester.

APPENDIXES
Al. APPARATUS

Al.l The Tug closed tester shall consist of the
. test cup. lid with test lame, and liquid bath con-
foeming to the following requirements:

Al.).l Test Cup, of brass or other nonrusting
metal of equivalent heat conductivity, conforming
to dimensional requirements prescribed in Table
Al It shall weigh 68 = 1 g.

Al.1.2 Lid:

AlL.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 test
flame, and a slanting collar in which the cup-ther-
mometer ferrule is inserted. Figure Al gives a dia-
gram of the upper surface of the lid, showing di-
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mensions and positions of the three holes opened
and closed by the shutter, and the size and position
of the opening for the cup thermometer.

A1.1.2.2 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 10
press the lid firmly down on the top of the cup
when the latter is in place in the bath. When this
requirement is not met, the vertical position of the
cup in the bath shall be suitably adjusted. as by
placing a thin ring of metal under the Nange of the
cup. .
A1.1.2.3 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 nozzie 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 lip Lo a point approximately
0.08 in. (2 mm) to the nght of the honzontal 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 plune of
the underside of the lid shall be between the 10p and

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

Al.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 Al.

Al.1.3 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 10

. facilitate control of temperature.

Al.1.4 Meater, of any type (clectric, gus. alco-
hol. etc.) capable of controiling temperature as re-
quired in Section 6. An externai electric heater,
controlled by a variable voliage transformer, is rec-
ommended.
© A).1.S Bath Siand—For eleciric heating., any
type of stand may be used. For alcohol 1amp or gas
burner, a stand, as illustrated in Fig. 1. to protect
the flame from air currents {unless lests can be
made in a drafi-(ree room) is required.

A2. CHECKING CONDITION AND OPERATION OF TAG CLOSED TESTERS

Al.]1 Material

A2.1.1 p-Xylene,* conforming to the following
requircments:

Specific gravity (60/60 F) (15.6/15.6 C), 0.860
min, 0.866 max.

Boiling range. .... 2 C max from stan 10 dry poiar,
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 Soim 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.’

A2.2 Procedure

A2.2.1 Determine the flash point of the p-xyiene,

_following the directions in Sections 4 to 7. When

the tester is operating properly. o value of 81 =« | F
(27.2 = 0.6 C) will be obrained.

A2.2.2 If the flash point oblained on p-xylene is
not within the limits stated in A2.2.1, check the
condition and cperation of the apparatus to ensure
conformity with the details listed in Appendix Al
especially with regard to tightness of the lid
(A1.1.2.2), the action of the shutter and the posi-
tion of the test lame (A1.1.2.3). and the angie and
position of the thermometer (A].1.2.4). After ad-
Justment, il necessary, repeat the test, with special
attention L0 procedural details prescribed in Section
6. i

A3. MANUFACTURING STANDARDIZATION

A3.1 The cup thermometer, which conforms also’

10 the specifications for the low-range thermometer
used in the Peasky-Martens 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 flagh 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 tests, are a source of considerable
unnecessary trouble to manufacturers and suppliers
of instruments, as well as to users.

A3.2 Subcommittee 21 on Mectalware Lubora-
tory Apparatus, of ASTM Committee E-1 on
Methods of Testing, has studied this problem and
has established some dimensional’ requirements
which are shown, suitably ‘identified, in Figs. Al.
Al, and A4. Conformity 10 these requirements is
not mandatory but is desirable to users as well as
suppliers of Tag closed testers.

¢ Available as Flash Point Check Fluid (p-l‘I.eac) from
Specisl Products Div., Phillips Petroleum Co., Baruesville,

la. .
* Annual Book of ASTM Siandards, Part 23.
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TABLE A1 Dimensicasl Requirements

Depth of bath liquid surface below 1.094 & 0016

top of test cup (278 & 0.4 mm)
Depth of sample surface below top  1.156 + 0.031 in.
of test cup . (29.4 « 0.8 mm)
Depth of bottom of buld of test 1.77 & 0.03 in.
thermometer below top of cup (45.0 » 0.8 mm)
when in place
nside diameter of test cup at top 2.125 & 0.005 in.
(54.0 & 0.! mm)
Diameter of bead on top of cover 0.156 & 0.03! in.
(40 « 0.8 mm)
Diameter of opening in tip of test  0.049 & 0.010 in.
flame nozzie (1.2 % 0.3 mm)
Outside diameter of tip of test  0.079 in. max

flame nozzle (2.0 mm max)

- Flame Size Flame Size
Beod L] - Adjustment
Oil
Chomber
Burner % .
’ T‘l’ o -',
| A
poy _—:-: ——
— 0.25"
b . )
_hoam) <
TOP OF LID SHOWING POSITION -
AND DIMENSIONS OF OPENINGS 8
Moetric Equival . [g]
in. mm in. mm ﬁ
"0.001 0.03 0.406 1032
0.005 0.13 0.469, 1192
0.188 %] © 0.594 15.10 " i
0.281 715 on 180 [=——3.73" Min. Dio.———
0.387 9.84 0.81 206 ) Moetrie Equivalonts
Notz—Dimensions relating to the size and position of in 0.2 328 . 375
the thermometer collar are nnommulhd but not manda- m'm 6:4 8026 95::
tory.
FIG. Al Tepef Lid Showing Pesition and FIG. A2 Sectien of Liquid Seth sad Cup.
Dt

measions of Openings Motrie Equivalonts
Statutory Authority: MS s 116.07 subd 4
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45") Designation: D 3278 - 73

AMERICAN SOCIETY FOR TESTING AND MATERIALS

. 1916 Race St Philodeiphia, Pa., 1183
Reprinasd from the Aanual Book of ASTM Scdends, Copyrighs ASTM

Standard Methods of Test for
FLASH POINT OF LIQUIDS BY SETAFLASH CLOSED

TESTER!

This Standard is issued under the fixed designation D 3278; the number immediately following the designation indicates the

yoar of o:ifiul sdoption or, in the case of revision, the year of last revision.’ A number in parentheses indicates the year of last

reapprov

1. Scope

1.1 This method covers the determination of
the flash point, by Sctaflash® Closed Tester, of
paints, cnamels, 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
T1°F (25°C).*

NoTe 1—Tests at 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 procedurc described in Method D 563
and the Pensky-Martens Tester method de-
scribed in Method D 93. .

2. Applicable Documents

2.1 ASTM Siandards:

D 56 Test for Flash Point by Tag Closed
Tester! .

D93 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. 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 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 tempergture dial. After | min, a test
flame is applicd inside the cup and note is taken
as to whether the test sample flashes or not. If a
repeat test is necessary, 2 fresh sample should
be used.

3.2 For a finite lash 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 1°F
(0.5°C) intervals.

4. Apparates :
4.1 Setaflash Tester*, shown in Fig. X1, an
described in Appendix X1,
4.2 Thermometers® conforming to specifica-

!These methods are under the jurisdiction of ASTM
Comm:lalt:u D-1 on Paint, Yamish, Lacquer, and Related

Current edition approved Oct. 29, 1973. Published De-
cember 1973, -

21974 Anmual Book of ASTM Siandards, Part 29.

: 697.: Annual &;_ok c’{ lASTM Standards, Pant 18,

nit shown in-Fig. is manufsctured by Stanhope-
Seta Lid., Park Close, Egham, Surrey, ‘England. It is
available in the USA from Esdco Engineering Corp., 136
Official Road, Addison, 111 60101, or from Paul N. Gardner
Co... %uuon 9.P. 0. Box ;633. Fort Lauderdale, Fla. 33316.
ma Sained f @

Serapie y b rom the supp of the
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tions given in Table X1. Test to determine that
the scale error does not exceed 0.5°F (0.25°C).
The use of a magnifying lens significantly
assists in making temperature observations.

4.3 Glass Syringe, 2 + 0.1-ml capacity at
T7°F (25°C), 1o provide 2 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 fits snugly within the test
cup for rapid cooling of the sample cup.

4.5 Barometer. '

S. Reagents and Materisls

5.1 p-Xylene*~—Reference standard for
checking the Sctaflash Tester.

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

5.3 Liquefied Petroleum Gas.

5.4 Heat Transfer Paste’

6. Samplisg :

6.1 The sample size for cach test is 2 mi.
‘Obtain at least a 25-mi sampie from the bulk
saurce and store in a nearly full tightly closed
clean glass container or in other container
suitable for the type of liquid being sampied.

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
sampie to the cup unless its temperature is at
least 20°F (10°C) below the expected flash
point. Discard samples in leaky containers.

7. Preparation of Apparatus

. 1.1 Prior to initial use or 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 neces-
sary.

7.4 Read the manufacturer's operating and
maintenance instructions on the carc 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 shouid be 81 = 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. Procedure— Ambient to 230°F (110°C)

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

8.2 Switch the tester on, if not alteadv at
stand-by. To rapidly approach the specification
flash temperature of the charged sampie, turn
the heater dial fully clockwise (Note 2) causing
the heater signal (red) light to glow. When the
thermometer indicates a temperature of about
5°F (3°C) below the specification or target
flash poiat 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 ela; time to
reach it may be greater than when tu Full On, but
less o:uenuon will be reqmred in the intervening

pen

Non 3—The test cup temperature is stablc when
the signal light slowly cycles on and off.

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 filling orifice

¢ P-xylens is available as “Flash Point Chéck Fluid™ from
Spocial Products Div., Phillips Petroleum Co.. Bartiesvilla,
Okla.

' Hest fer pasie is available from the supplies of the
Setaflash Testor. DnnCornnaglhocnuwly-umnhrm
a8 their no 340 silicons.
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(Fig. X2) taking care not to lose any sampie.
Discharge the sample into the test cup by
depressing the syringe plunger to its lowest
position, then remove the syriage. If the sample
has a viscosity greater than 45 SUS at 100°F
(37.8°C) or equivalent of 9.5 ¢St at 77°F
(25.0°C), discharge the contents of the syringe
directly into the cup. Immediately close ughtly
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 %; in. (&-mm) diameter flame

gage. )

8.6 After | 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 2% s. Watch for a flash.

NOTE 4—The sample is considered to have flashed
only if a comparatively large blue flame appears and
E opagates itself over the surface of the liquid.

onally, particularly near the actual flash point
temperature, application of the test flame may give
risc to a balo; this should be ignored.

8.7 Turn off the test and the pilot ﬂamc
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
sampie to 10 to 20°F (5 to 10°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 S and 6) into the sample
well. Dry the cup with a paper tissuc to remove
any collected moisture prior to adding the

- sample.

NoTe $§: Castion—Be carcful in handling the cool-
ing mixture and cooling block: wear gloves and
30::& Mixtures such as dry ice and acetone can
produce severe frost bite. -

NoTe 6: Castion—Be carcful in inserting the
&ohn; block into the tester cup 1o prevent damage (o

cup.

9.3 Introduce the sampie as in 8.4. Allow the

v

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 sampie flashes as in 8.5 and 8.6.

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

METHOD B—FINITE FLASH POINT

10. Procedure—Ambiest to 230°F (110°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 | min has clapsed, observe the
temperature, apply the test ame by slowly and
uniformly opening the slide fully and closing
completely over a period of 2% s. Watch for a
flash (Note 3).

10.3 Finite Flash Point—If 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, repcat 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 1°F (0.5°C) intervais by making
small incremental adjustment to the tempera-
ture controller and allowing l-min intervals
between each increment and the flash point test.
Record the temperature at which the flash
acutally occurs. Record the barometric pres-
sure. Turn off pilot and test flames and clean
up tester. ’

10.4 Finite Flash Poini—1f 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 s flash is observed.

10.4.2 Repeat step 10.3.2 with a new sample.
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1. Procedure—32°F (0°C) to Ambient Tem-
perature
11.1 Preliminary or Trial Tesi—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 of the sample by inserting the
cooling block filled with a cooling medium, into
the sampie well (Notes 4 and 5).

11.3 Insert the sample as in 8.4. Set the
l-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 2% s. Observe for a flash (Note
3). Record the temperature.

11.4 Finite Flash Poimt—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 | 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 | min,

observe if a flash occurs at this temperature, if °

not, increase the temperature at 1°F (0.5°C)
intervals by making small incremental adjust-
ments to the temperature controller, allowing |
min between each increment and tae 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 intervais
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 Preparatios 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 smail 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 hxgh
boiling solvent residues, momen 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 cieaned, its
temperature may be rapidly increased. to some
stand-by value by tuming the temperature
control dial to an appropriate point.

Note 10—It is convenicnt 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 inserting the aluminum cooling
block filled with an appropnate cooling mixture into
the cup.

12.4 The syringe is casily 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. Correction for Barometric Pressure

13.1 When the barometric pressure differs
from 760 mm Hg (101.3 kPa), caiculate the

~ Rash point temperature by meaas of the follow-

ing equations:
Calculated flash point = F 4+ 0.06 (760 - P)
= C+003(760 - P
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 oS -.006(760 - P

" C=S -003(760 - P)

where:

F, C = flash point to be observed to obtain
the specification flash point at stan-
dard pressure (S).

s = specification flash point.

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.



MINNESOTA RULES 1983

5457

HAZARDQOUS WASTE RULES 7045.1160

b 3278

14. Report
‘14.1 When using the flash/no ('luh method,
report whether the sampile fashed at the re-

quired flash point and that the flash/no flash’

method was used.

14.2 If an actual Nlash 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 (1°C).

1S, Precisien’

15.1 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.

15.1.1.1 Repeatability—The average of du-
plicate resuits obtained by the same operator on

different days shouid 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
100°F or liquids with dispersed solids.
© 15.1.2.1 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).

15.1.2.2 Reproducibility—The average of
duplicate results obtained by each of two labo-
ratories should not be considered suspect uniess
they differ by more than 9°F (5°C).

* Supporti dlu foﬂhu metlbod has been filed at ASTM

Headquarters nd reported in Jouml of Paint
Tﬂlology Vol 45. No Sll Page 44.

APPENDIXES -

.X1. APPARATUS SPECIFICATIONS

X1.1 A typi wtusulhmmﬁ; X1 and
X2. heaters are fastened to the cup in such
8 way 90 as to provide f(or efficiont transfer of heat.
The tester includes a varidbie beater control device
with a scaled dial and a visible signal to indicate when

is or is not hu%o.vhd Energy may be
L from 3 IS or 8-¢c main service (for
stationary use) or by a 12-V d-c battery service (for
field use). A regulatabie 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
b! a sclf-contained tank of liquefied petroleum gas
(5.3) (for portability). A test flame, %; in. (4 mm) in
diameter, is provided against 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 1-min audible signal is a
desirable accessory.

X2 COOLING BLOCK

X2.1 The eoolln' block with dimensions as shown
in FI' X3, is made of aluminum and covered with

pipe insulation.

X3. SPECIFICATIONS FOR P-XYLENE REFERENCE STANDARD

xs Gravity (60/60° 15.6
f ;m rovity ( P se/

XJ 2 Boiling R 2'C max from start to dry
point, when tested [; Method D850 or Method

D 1078. The range shall include the boiling point of
pure p-xylene, which is 138.35°C (281 032’)

X3.3 Freezing Point—11.23°C min (95 % molal
purity) as determined by Method D 1018.
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TABLE X1 Setaftash® Thermometers
: XXF -XXCs, . XXF (XXO)
ASTM No.. Name Setaflash Medium Setaflash Low
Range 3210 230°F (Ota 110°C) -10°C + 160°
. (-2310 70°C)
Immersion . Mialmm 4.5 = | mm
Subdivisions | = F(I°O) 1*F1°C)
Loag lines ws cach ) 10°F 110°C: . 10°F (10°C)
Number at each® 10°F (10°C) 10°F (10°C)
Scals error. max 0.5°F 10.25°C. 0.5°F (0.25°C) -
Expansion chamber, for beat to* 48°F1120°C) 176°F (80°C)
Total leagih . . 204 85mm . 204 = ) mm
Stem, OD . 610 7mm 6t0o 7Tmm
Buld: ’
. : . 11,710 13.7mm - 11.7t0 13.7mm
oD 471057 mm . 47057 mm
Scale'locauon:
Bortom of dulb to J2°F (0°C) - 4910 5i mm
Bottom o ould to - 10°F (- 23°C) * 59 mm t0 61 mm

Bottom of buib 10 230°F (1:0°C) 16310 176 mm

Botom of bulb to 160°F (71°C) 18310 18S mm

* Number 50 that figures are resd from right to left in 3 borizomal plane.
* Expansion buib 10 be i _....ﬁllarorbprimulopunina.
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A = HINGE
8- LID
C- PLOT JET
D- TEST JET

€- FLLER ORIFICE

F - GAS CONTROL SCREW
@- SUIDE GUIDE

H- SLIDE KNOB

J- SLIDE

K- LOCK CLOSUARE

L= SEALING O-RING

M- THERMOMETER

N- SAMPLE BLOCK

P~ THERMOMETER POCKET

6 . ‘ . ds

7 22 /// T . .99

! Tk % S T
o/ 2/////%@//’/4 ||] ”'7

5

B e | |
_ ‘ 4970 | H\ I
42411_ _, ,__g,&

LID (2.00 THicxk apemax.)

SAMPLE BLOCK

F1G. X2 Setaflash Unit
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a8 T ARMSTRONG ARMAFLEX No.22
o PIPE INSULATION , SIZE 618
ol (13/8° 1.0., 1/2° THICKNESS)
i
\ 12.70
S A )
02— T

F1G. 3 Cooling Block

Statutory Authority: MS s 116.07 subd 4
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: ' IP Designation:
45,'” Designation: D 93 - 73 on: 34/M

Americen Netionsl Stenderd 211.7
A N Sto institvee

AMERICAN SOCIETY FOR TESTING AND MATERIALS

1918 Race St., Philadeiphia, Pa., 19103
Reprinted trom the Annual Book of ASTM Standerds, Copyright ASTM
1f not listed In the current combined index, will appeasr In the next edition

Standard Method of Test for

FLASH POINT BY PENSKY-MARTENS CLOSED

TESTER'

ADOPTED (a5 method GO-7), 1924; LasT Raviseo, 1971

MSuMdhAmnSmyfaTmmulmhumndummhddm
tion indicates the year of original adoption or, in the case of revision, the

immedistely (ollowing the

tion D 93; the number
year of last

designa
mAnumhermmﬁmnn&amhgofl&nmm&“uumolmndudohhelnwmuof?o-

troleum issued under the fixod designation [P 4.

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 |.

Note 1—The flash
determined using M

int of drying oils may be
od .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 emplo for
the detection of contamination of lubricating oils
by minor amounts of volatile materials.

2. Applicable Documents
2.1 ASTM Standards:
D 56 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 Flash Point of Drying
Qils?
" D 1437 Test for Flash Point of Solvent-
Type Liquid Waxes*
E 1 Specification for ASTM Thermoin-
eters®

3. Summary 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 simultancous interruption of stir-
ring. The fash point is the lowest tempera-
ture at which application of the test flame
causes the vapor above the sample to ignite.

ﬁulnmhulwalatheyurofhnm
Tibnnkl-mabﬂdu @ joint ASTM-IPSMM 1967,

4. Apparatus

4.1 Pensky-Martens Closed Flash Tester,
as described in Appendix Al.

Note 3—There arc 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 te,
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
+93 C), inclusive, an ASTM Pensky-Mar-
tens Low Range or Tag Closed Tester Ther-
mometer having a. range from 20 to 230 F

“ (=5 10 +110 C) and conforming to the re-

quirements for Thermometers 9F (9C) and
as prescribed in ASTM: Specification E | or
IP Thermometer 15F (15C) conforming to
specifications given in Appendix AJ, shall be

. used.

3.2.2 For tests in which the indicated read-
ing falls within the limits 230 to 700 F (110

0 371 C), an ASTM Pensky-Martens High

' This mlhod is -ndu the ;umdnenon of Cam-
mittwoe D-2 on Petrolcum
21. I973 Puhlnhd

edition
No&lﬂloﬂm ‘B D9 -2T Lant

lnthel? mumhoduundathl)undlemaolm

in Iﬂllhcwopnmmmd

! Annual Book of ASTM Siandards, Part 20.

 Annual Book of ASTM Standerds. Patt ||,

¢ Ansual Book of ASTM Stendards, Pant 22.

S Aanvol Book of ASTM Standards, Pans 18.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 (lOC).

as prescribed in Specification E | or IP Ther- .

mometer 16F (16C) conforming to specifica-
tions given in Appendix A3, shall be used.

4.2.3 For the range 200 to 230 F (93 to
110 C) cither thermometer may be used.

. 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.

6. Preparatioa of Sample

6.1 Samples of very viscous materials may
be warmed 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 chio-
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 f2sh point,

Note 4—If the aniple is suspected of contain-
ing volatile contaminants, the treaiment described
in 6.) and 6.2 should be omitted.

7. Procedure

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 sampie 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 lame and adjust it to ¥a
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.

5462

@

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 1 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
S0 F (28 C) below the expected flash point.

NOTE S—=When testing materials to determine
if volatile contaminants are present, it is not neces-
sary to adhere to the temperature limits for initial
flame 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 SOLIDS

8. Procedure

8.1 Bring the material to be tested and the
tester to a temperature of 60 = 10 F (15 =
$ 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 temi-
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 (1 to 1.5 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 (COy) (dry ico)
shall in no case be used to obtain the proper rate

of temperature rise, since CO; has a blanketing
effect which ieads to a faise flash point.
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9. Calculation and 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 flash point = F + 0.06 (760 ~ P)

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 | For 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. Precision

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: .

Materis! Flash Point ' Repeat-
Range - ability -
Suspoasions of 95w II0OF 4F
solids (35104330 200)
Al others 220 F (104.4 C) 4F
and under 200
Above 220 F "10F
(1044 C) (550

10.1.2 Reproducibility—The results sub-

HAZARDOUS WASTE RULES

7045.1170
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mitted by each of two laboratories should be
considered suspect if the two results differ
by more than the following amounts:

Material Flash Point Repro-
Range ducibility

Suspensions of 9S00 IIOF 6F
solids (3510433 C) (3.5C)

All others WF (1044 Q) 6F
and under 350

Above 220 F ISF

(1044 C) 85C)

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 Reproducidiliity—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-1.

APPENDIXES
Al. APPARATUS SPECIFICATIONS

Al.l A typical assombly of the apparatus, gas
heated, is shown in Fig. Al. The apparatus shall
consist of a test cup, cover, and stove conforming
to the following requirements:

All.l Cup—The cup shall be of brass, or
other noarusting metal of equivalent heat con-
ductivity, and coaform to the dimensional
requirements in Fig. A2, The flange shall be
equipped with devices for locating the position of
the cup in the stove. A handlc attached to the
:::roflhecupuuddnblemry.m

le shall not be 50 ‘heavy as to tip over the
empty cup.

Al.1.2 Cover:

Al1.12.1 Cover Proper—The cover shown in
Fig. A3 shall be of brass (Al.1.1.1), and shall have

a rim projecting downward aimost to the flange of
the cup. nm shall fit the outside of the cup
with & clearsnoe not exceeding 0.014 in. on ‘he

" diameter. There shall be a locating or locking de-

vice, or both ing with a corresponding device
on the cup. The four opel_:inr in the cover, A,
B, C, and D, are shown in Fig. A3. The upper
edge of the cup shall be in close contact with the
inner face of the cover throughout its circumfer-

ence.
Al122 Shutter—The cover shall be equipped

with a brass (Section 3) shutter (Fig. A4), ap-

proximately ¥ss in. thick, operating on the piane
of the upper surface of lbe”:ovn: The shl:uur :
shall be 50 shaped and mounted that it rotates on
the axis of the horizontal center of the cover
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between two stops, so placed, that when in une ex-
treme position, the openings A, 8, and C in the
cover are completely closed, and when in the other
extreme iton, these openings are completely
opened. 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
iy
Al12. me-Exposure
exposure device (Fig. A4) shall have a tip with
an opening 0.027 to 0.031 in. in diameter. ﬁis tip
shail 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
30 that the center of the orifice is between the
planes of the under and urzler surfaces of the
cover proper at a point on a radius ing through
the center of the opening A (E:Ag).
Al.1.2.4 Pilot A pilot fiame shall be
S for automatic relighting of the exposure
. A bead ¥y in. in diameter may be mounted
on so that the size of the test flame can
be regulated by comparison. The tip of the pilot
flame shail have an opening the same size as the
tip of the flame exposure device (0.027 to 0.031 in.
diameter).
Al.12.5 Stirring Device—The cover shall be
eqmr with a surring device (Fig. A4) mounted
in 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-

5464
@ 34
bie arrangement of pulleys.
Al.1.3 Stooe—Heat shall bo supplied to the
cup by means of a properly desi stove which

is equivaient to an air bath. The stove shall consist
of an air bath and a top piate on which the flange
of the cup rests.

Al.1.3.1 Air Bath—The sir bath shail have a
cylindrical interior and shall conform to the di-
mensional requirements in Fig. Al. The air bath
may be cither a flame or clectrically heated metal
casting (Note Al), or an clectric-resistance cle-
ment (Note A2). In cither 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
clectrically 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 less than Y, in.
in thickness. The casting shall be designed 3o that
products of combustion of the flame cannot pass
up and come into contact with the cup. .

Note A2—If the air bath is of the clectric-re-
sistance heated type, it shall be constructed so
that all parts of the interior surface arc heated
uniformly. The wall and bottom of the air bath
shall be not less than Y, in. in thickness.

Al.132 Top Plate—The top plate shall be of
metal, and shall be mouated 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 definc 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 10 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 suppiemented by an adapter
(Fig. AS) t0 be used in the larger diameter collar
of the Pensky-Martens apparatus. Differences in
dimensions of these collars, which do not affect
test resuits, are a source of unnecessary troubie

to manufacturers and suppliers of instruments, as
well as to users.

A22 Subcommittce 21 on Metaiware Labora-
tory Apparatus, of ASTM Commitiee E-1 on
Methods of Testing, has studied this problem and
has established some dimensional requirements
which are shown in Fig. AS. Conformity to thes
requirements is not mandatory, but is desirable to
%un as well as suppliers of Pensky-Martens

‘esters.
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stem and & leagth of 3 to 5 mm, the bottom of the enlargement being

-HAZARDOUS WASTE RULES 7045.1170
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A3. THERMOMETER SPECIFICATIONS

TAll.lAl IP Thormometer Specifcations
Ncn—munmllhmdc-ithnmhwtmnuudnmuo!lMoz.olnmnuurunntbo

dimeasions shalt be measured with the test gage shown in Fig. 1 of Specification E 1.*

64to 66 mm from the bottom of the bulb. These

P ISP IP 15C 1P I6F 1P 16C
Name
Peosky-Martans Low Pensky-Martsns High
R 20t 20F -7 to +110C 200 to WO F 90 10 370C
Graduation 1F 0.5C SF 2C
Immersion, mm 51 7 57
Over-all length 10 mm 220 280 0 20
Stem dismeter, mm 5.5108.0 5.5108.0 5.5108.0 5.5108.0
Bulb shape cylindrical cylindrical cybndnal cyllnddenl
Buld length, mm 9to 1) 9t0 13
Bulb diameter, mm not less than 5.5 not less than 8.3 notluuhnnss noclcathus.s
sad not and not and not and not
greater than lruw than ;mter than greater than
stem stem :
Length of graduated portion, 143 10 IT7 lo to IT? m no m 143 t0 177
mm :
Distancs bottom of bulb t0, mm 20F -7C 200 F 90 C
75 t0 %0 78 10 90 75 10 90 78 to 90
Longer lines at each SF 1CandsSC 23F 10and 20C
Figured at esch 10F sC SOF 0C
Expansion chamber Required Required Required Required
Top finish Ring Ring Ring Ring
. Scale error not to exceed & ‘1P 05C 2.5 to 500 C 1t1020C
3.5 F above 2C above
) 300 F 20C
Ses notes 1 and ses table 1 and see table 1 and see table | and ses table
for anergent for emergent ' for emergent for emergent
stem temper- stem temper- siem temper- stem temper-
atures atures atures atures

'I‘All.t A} Sandesdisstion Temporatures
Non—mweummmtmmmunwMuum-thummcnlnmmqwfw
which the thermometars were originally dnnpul ln some cases these temperatures are markedly different from those

realized during standardization.
TAW Am verage TAv.n-
Temperature O&W"’"": Temperatere “"w""'“" Temperature me‘""' Temperature d‘m
Column_ Columa ’ Column

Thermomster 9F “Thermometer 9C Thermometer 10F Thermometer 10C

(20w 20 FH (=510 +100C) (200 10 700 F) 9010 3INC
NF & F 0oC 19C 212F 141 F 100 C 61C
100 F S F sC a8C »OF IS F 20C nce
160 F 106 F 0C «©C SOF. 180 F 300 C 87C
220 F 13F 105 C C 70 F 20F mc 14C
IP ISF (2010 230 F) IPISC( 70 110C) 1P 16F (20 t0 700 F) IP 16C (90 t0 3720 C)
nF & F oC 19C 200 F 10 F 100 C 6 C
©F 0 2C 0C 300 F 19F 15%0C 65 C
100 F SF ©C anc 400 F 160 F 200C nce
150 F 104 F nC ©C SO0 F . 17 F 2%0C nC
A2 F 1 F 100 C L 1 600 F 198 F 300 C 87¢C
70 F 20F snC »C
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TABLE A2 for AST| M.M
All dimensions are in millimeters.
See Table A) for Standardization Temperatures.
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Graduations El?l.-
ASTMNG.  Runge ForTest Immer Sale special
o. or
and Name o at sion Em": Inscription
Subdi- Loog  Number . Permit
visions Lg‘::h at Esch H‘:;""
C -6 -5t 0.5C 1C S5C 0sC 1600C
Pensky- +110C . .
Martens, ASTM
Low Range " 57 9C or 9F
Tag Closed 57 MM IMM
Tester 210 :
9F - 62 I0F 1F SF 10F 1F IF
10C - 62 90 to ' 2C 10C 20C .
Pensky- ncC ' . . ASTM
Martens, 57 10C or 10F
High Rangs 200 to ’ 5T MM IMM
10F - & 0 F SF 3F 0F :

*Scale error: 1 Cupto 260 C; 2C over 260 C.
} Scale error: 2.5 F up to 500 F; 3.5 F over 300 F.
*An exmnon chamber is provided for relief of gas pressure 10 avoid distortion 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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€
L P I
— o — T———)
n-—bu T
e | e :
J
A
"]
—F
°
8
: Contrac-
: Joe Point ¢
Bulb Scale Location tion Stem Enlargement
Sale  Chamber
Dis .. -

Towl Bottom Bottom Bot- Dis- Dis-
ogth. “op of Bulb Dis- of Bulb Dis- tomof o tance tance
$ Length OD o 1inc tance toLine tance R3St Buld go 10 D Length to

at at tolee ;o0 Top, Bot-

Point i’ max tom

B C D  E F G H 1 J K L M
0oC 100C

6.0 9.0 > 8s . b} 7.8 2.3 64

287 to to. stem to to to to to

70 13 9 LW : 8.5 s0 6

2F 212F :

1moc 360C

6.0 8.0 4.5 86 bre) 7.5 25 64

w7 to to to . 10 10 to to to

7.0 10 6.0 9 A8 8.3 S.0¢ 65
20F 680 F

< The leagth of the enlargement, and the distance from the bottom of the enlargement to the bottom of the
bulb shall be measured with the test gage shown in Fig. AS. )
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hoss— @3

prLor ) - : SHUTTER

FRONT P .. .Q -

NANOLE (OPTIONAL)
(MUST NOT TIP EMPTY

STIRRER ORIVE FLEXIBLE SHAFT

(PULLEY DRIVE OPTIONAL ) '
. SHUTTER OPERATING XNOS
FLAME GXPOSURE DEVICE 5 :
Lo - ) I THERMOMETER
AIRAGAP \}' . _
) OISTANCE PIECE
] = 0
I B ¢
TEST Cup
L- —
TOP PLATE E
NI BATH I p ™
H mif | max | me Mz
F uwe THicxness |
OVER CUP AREA A..| .37 5.16]0.172( 0.203
1€, METAL SURROUNDING (.: 0:9’: 4‘;‘% ; & ‘l,g;
e cup p.o| .0 | 9isal ... l0i378
E..{$7.23]57.86)2.253| 2.278
F..les " b.zs

NEATER FLAME-TYPE
OR ELECTRIC NESISTANCE
TYPE (FLAME TYPE SHOWN) "

C .

Nots—Lid asssmbly may be positionsd either right or lefi-handed.
FIG. Al Pensky-Marems Clossd Finsh Tester.
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Poss— @3

FLAME EXPOSURE r——- A— | THERMOMETER

BEVICE
o 1

B THERMOMETER
I Mrm

L & [ ' : COVER PROPER
re L Lg = | H ‘

sSwTTER : —
| 6 :
N N l \,
STIRRER
' N ] cLeanance
N
N ‘ K
: \
N
TEST CUP ' ) N ]
& L RN J \.
ARRWN RIM OF CUP MUST
Jﬂ € IN CONTACT
WITH THE INNER
L\/ FACE OF COVER
< ms
CIRCUMFERENCE
M
mm ia.
min max min max
A 18.3 19.3 0.72 0.78
B 2.18 3.18 0.094 0.128
C 7.6 8.4 0.30 0.33
D 2.0 2.8 0.08 0.11
E 0.6 0.9 0.027 0.031
F 2.0 2.8 0.08 o.n
G 6.4 10.4 0.28 0.41
H 9.6 1.2 0.38 0.4
| 4.0 4.0 1.9 1.81
] 50.0 51.6 1.97 .03
K . 0.36 0.014
L 1.2 2.06 0.048 0.08
M 31.8 “.a4 1.25 1.78
N 7.6 8.4 0.3 0.3 ,
¢ lacludes tolerance for length of thermometer given in ASTM Specification E 1,* ASTM Thermometers.

FIG. A4 Test Cup smd Cover Assembly.

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.



- , MINNESOTA RULES 1983
5471 . HAZARDOUS WASTE RULES -7045.1170
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CLAMP NUT

PACKING RING l—l
ey v : " ~ g 1 N ’
NS | A N J
WY | 4 o B ; -
%? / ' F YHRE
N
¥ ANy FERRULE CLAMP NUT - STAINLESS STEEL
Al

b e

|
! &
| |
§ ;§ ADAPTOR - BRASS T
[ BORES TO SUIT THERMOMETER STEM 4
4 Lyl ‘ | N
seur/TF 9 I H
4 - : ' d L
* PACKING RINGS  _ :
SOFT ALUMINIUM _/L H-—I "‘O’I
FERRULE
STAINLESS STEEL
mm in.
min max in. max
A 6.2 6.5 0.244 0.256
B 17.0 18.0 0.67 on
C 9.0 9.88 0.386 0.388 -
D 12.19 12.24 0.480 0.402
[ 4 1.40 1.68 0.038 0.065
F 8.56 8.61 0.337 0.39%
G. 124 13.0 0® 0.57
" H 8.% 8.6) 0.337 0.3%
] 8.1 8.6 0.32 0.34
J 9.9 10.7 0.9 0.42
K 8.64 8.60 0.340 0.342
L - 51 3.6 0.20 0.2
M 17.0 17.5 0.6 0.6
N .4 2.2 1.08 1.11
0o 7.11 71.16 0.200 - . 0.282
P 92.73 9.78 0.383 0.388

i
i

FIG. AS “hmm.l‘md
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N

280" (7I mm)

R R R A R AR

N

R R N RN

FIG. A6 Tent Gage far Cheching Enlargements
- on Thermemeters.

By publication of this dard ! is taken -uh respect to the validity of any patent rights in mmtlu theve-
with, and the American Society jor Tcmn' and Materiols does not undertake 1o insure anyone utilizing the sienderd
agwingt liobility for infringement of any Letiers Paiens nor assume any such liability.

Statutory Authority: MS s 116.07 subd 4
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7045.1180 APPENDIX E.

- AMERICAN SOCIETY FOR TESTING AND MATERIALS

1916 Race St, Philadelphia, Pa. 19103
Reprinwed from the Acoual Book of ASTM Seandards 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 onpndldopuon or, in the case of revision, the year
of last revision. A number in parentheses indicates the year of last reapproval.

THIS

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.

Norz 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.

Notz 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).?

2. Apparatus

2.1 Apparatus for Preparation oj Sam-
pla—See Method D 421, for Dry Prep-
aration of Soil Samples for Grain-Size
Analysis and. Determination of Soil

1 Under the standardization procedure of the’
Society, this method is under the jurisdiction
of the ABTM Committee D-18 on Soil and
Roek for Engineering Purposes. A list of mem-
bers may be found in the ABSTM Yearbook.

Current edition effective Nov. 14, 1964, Orig-
inally issued 1064, Replices D 2487 -066 T.

19 Annnal Book of ASTAl 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 423, Test for
Liquid Limit of Soils.? .

2.3 Apparatus for Plastic Limit T at—
See ASTM Method D 424, Test for
Plastic Limit and Plasticity Index of
Soils.?

24 Apparatmfor Particle Sise 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 Soils 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 Metbod D 1586,
for Penetration Test and Split-Barrel
Sampling of Soils} ASTM Method
D 1587, for Thin-Walled Tube Sampling
of Soxls, or another smndard accepted
procedure.

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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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-
terline.

3.3 The sample should also be de-
scribed in accordance with ASTM
Recommended Practice D 2488,

Norx 3—A 10il which is composed primarily
of undecayed or partially decayed organic matter
and has a fibrous texture, dark brown to black
color, mdommcodor:houldbeddgmtedu
a highly orgamic soil, PT, and not subjected to the
classification procedures described hereafter.

4. Test Sample

4.1 Test samples shall represent that -

portion of the field sample finer than the
3in. (76-mm) sieve and shall be ob-
cined 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 Classificition Procedure

" §.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.

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.

Notx 4~Step S.1.1 may be omitted if the
soil can obviously be classified as fine-grained
by visual inspection (see 5.3).

5.2 Classify the soil as coarse-grained
if more than SO 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 S0 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 D 422,

6.3 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 S0 per cent of the coarse
fraction (plus No. 200 sieve) passes the
No. 4 sieve,

6.5 If less than S per cent of the test
sample passed the No. 200 sieve as de-
termined in S5.1.1, compute the coeffi-

" cient of uniformity, C., and coeficient

of curvature, C, as given in Equations
1and 2. .

De
C'Dn

(8))
(Dw)®

Du X De @

lCn-
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NAJOR DIVISIONS ) GROUP ) TYPICAL e
SYNBOLS C NANES - 1
Well-graded gravels and
(1] gravel-sand mixtures,
s little or no fines
L4 " .
|38
L] .- 8 >
g O dg - Poorly graded. gravels and
2lw & ‘.’x' P gravel-sand mixtures,
Ll i; little or no fines
> § -
§ ?, s 5‘ o Siity graveis, gravel-sand-
4 g 53 ¢l sitt mixtures
z 2 °3| 2=
“w g H >§§ ' e Clayey gravels, gravel-sand-
; ‘i - ?,m- clay mixtures
]
g, s Well-graded sands and
w . w gravelly sands
z 5 382 gg little or no fines
(=] -
e - "
2w g:_, a3 P Pooirly graded sands and gravelly
- § e :3, sands, little or no fines
[ ] zt- R
- a
2 : E H ™ Silty sends, send-silt mixtures
Big|ged .
b SC Clayey sands, sand-clay mixtures
Inorganic silts, very fine
L8 sands, rock flour, silty or
ol claysy fine sands
g >
B a -f-" - Inorganic clays of low to
] =8 L medium plasticity, gravelly
" g 3 v clays, sandy clays, silty
- - -ao clays, lean clays:'
o] =
E ] s :§ Organic silts and organic
¥ 3 oL silty clays of low plasti-
§ i city
A g Inorganic silts, micaceous
¥ i é - MWt | or diatomaceous fine sands
- -'.5 or silts, elastic silts
5 s =7 o Inorganic clays of high
§ 238 plasticity, fat clays
2 =8
- - ; oH Organic cloays of medium
) to high plasticity
o Peat, muck and other highly
Nighly Organic Soils PT orgu,ﬂc soils

* Based on the material passing the 3-in. (76-mm) sieve.
Fio. 1—Sell Classification Chart.
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CLASSIFICATION CRITERIA

Classification on basis of percentage of fines

Less than 5% Pass No. 200 sieve

, GC, SM, SC
Borderline Classifica-

G¥, GP, SV, SP

More than 12X Pass Mo, 200 sleve GM

5% to 12X Pass No. 200 sieve

tion requiring use of dual symbols

¢ - ooo\o_o Greater than &

.:J:
c = ——d__ Between | and 3
T o_o x omo

Not meeting both criteria for GW

Atterberg limits plot below A" line
or plasticity index less than &

Atterberg limits plot above A" line
and plasticity index greater than 7

Atterberg limits plotting
in hatched area are
borderline classifications
requiring use of dual

symbols

¢ " 0gg/0yg Grester than ¢

Not meeting both criteria for SW

Atterberg limits plot below "A' line
or plasticity index less than &

Atterberg limits plot above '"A'" line
and plasticity index greater than 7

Atterberg limits plotting
in hatched ares are
borderline classifications
requiring use of dual

Por classification of fine=grained
Lsotls and fime on of
9rained soils.

Atterberg Limits plotting im hatched
ares are bdorderiios classifilcatioas
Prequiriog use of dusl symbole.

Squation of A-line:

®
T =0.73 :._.. - 20) \

T T

symbols
jod|

<.

Visual-Manual tdentification, See ASTM Designation D 2488.

e -lﬁsi

5476
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in which Dis, Do, and D are the parti-
cle-size diameters corresponding respec-
tively to 10, 30, andGOpe:centpasmng
on the m.rnulatwe particle-size distribu-
tion curve,

6.5.1 Classify the sample as wefl-
graded gravel, GW or well-graded sand,
SW, if C, is greater than 4 for gravel and
6 for sand, and C, is between 1 and 3.

6.5.2 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 plasticty 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
gravd, 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.

6.6.3 If the fines are intermediate be-
tween silt and tlay, that is, the plot of
hqmdhmtvmmplunatymdufalh
on or on the “A” line or falls
above the “A” line but the plasticity
indeznmthemgeof4to7 the soil

sbould be given a borderline classifica-

tion, such as GM-GC or SM-SC.

" 67 I S to 12 per cent of the test
sample passed the No. 200 sieve, the
soil should be given a borderline classifi-
cation based on both its gradation and

Bmit test characteristics, (see 6.6) such’

18 GW-GC or SP-SM.

M, if the plot of liquid limit versus

Notx $—In doubtful cases, the rule is to favor
the less plastic classification. Example: & gravel
wn.thpeeatﬁns,nC.dw s G of 20,

and a plasticity index of 6 would be classified
a8 GW-GM rather than GW-GC.

7. Procedure for Classification of Fine-
Grained Scils (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 D 421 or ASTM
Method D 2217. :

Norz 6—It is recommended that the method
for wet preparation be used for woils 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 D 423,
and ASTM Method D424,

73 the soil as isorganic day,
C, if the plot of liquid limit versus plas-
uutymdexfaﬂsabovethe“A"hnemd

plastmtymdcxugruta‘thm7

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 Ch&rt.
Fig. 1.

7.3.2 Classify the soil as mgm
day of high plasticity, CH, if the liquid
limit is greater than SO and the plot of
liquid limit versus plasticity index falls
above the “A”-line. See area identified
as CH on the Plasticity Chart, Fig. 1.

Norz 7—In cases where the Equid Hmit
ceeds 100 or the plasticity index exceeds 60,
plasticity chart may be expanded by
mgthzmuhonbothmud

the A-line at the indicated alope. '

7.4 Classify the soil as imorganic

_Eéﬂ

e
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ticity 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 scil properties, then tentatively
classify the soil as organic silt or clay, O.

74.1 If the s0il has a dark color and an

below the “A”-line 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 soil as imorgawic silt
of medium Lo high plasticity, MH, or as

orgawic clay or silt-clay of medium lo
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.

7.5 In order to indicate their border-

"line characteristics, some

fine-grained

soils should be classified by dual symbols.
1.5.1 If the plot of liquid limit versus
plasticity index falls on or practically

* on the “A” line or above the “A” line

where the plasticity index is in the range
of 4 to 7, the soil should be given an
iate borderline classification such

as CL-ML or CH-OH. .
7.5.2 If the plot of liquid limit versus
plasticity index falls on or practically on

_ the line liquid Limit = S0, the soil should

be given an appropriate borderline
damiﬁationmqhuCL-CHorm.-m
Nors 8—In doubtiul cases, the rule for clas-
sification s to favor the more plastic clamifica-
tion. Example: & fine-grained soil with a liquid
limit of 50 and a plasticity tndex of 22 would be
classifitd as CH-MH rather than CL-ML.

Statutory Authority:  MS s 116.07 subd 4
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Reprinced from the Anausl Book of ASTM Swandards Copyright ASTM

" Recommended Practice for

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 D 248%; the number immediately following the
designation indicates the year of original ndopuon or, in the case of revision, the
_ year of last revision. A number in parentheses indicates the year of last reapproval.

1. Scope o

1.1 This recommended practice de-
scribes a procedure for the identification
and description of soils for engineering

based on visual examination
and simple manual tests.

Nore 1—It does not conflict with other
methods of soil ideptification 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,? should be
employed. o

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 soil samples so that

1 Under the standardization procedure of the
ﬁhmndedpncﬁuhundum

 Bodety,
jurisdiction of the ASTM Committes D-18 on

8oil and Rock for Engineering Purposes. A list of

members may be found in the ABSTM Year Book.
Current edition effective Dec. 19 1968 Origi-

nally issued 1966. Replaces D 2488 - 66 T.

u: Annual Book of ASTM Btandards, Part

only a minimum number of laboratory
tests need be run for positive soil clasnﬁ
cation.

Notz 2—The sbility to identify soils correctly
is learned more readily under the guidance of
e:pmacedpumnel.butnmythobew
quired systematically by comparing numerical
laboratory test results for typical scils 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. Equipment
3.1 Reguired Equipmeni: .
* 3.1.1 Small supply of water and
3.1.2 Pocket knife or small spatula.
3.2 Useful Auxiliary Eqmpvnut. :
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,

Copyright © 1983 by the Revisor of Statutes, State of Minn@ta All Rights Reserved.
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3.2.4 Small hand lens, and
. 3.25 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.

Norz 3—Preferably the sampling procedure
should be identified as having been conducted
in sccordance with ASTM Method D 1452, for
Soil Investigation and Sampling by Auger
Borings,® ASTM Method D 1586, for Peuetra-
tion Test and Split-Barrel Sampling of Seils,*
ASTM Method D 1587 for Thin-Walled Tube
. Sampling of Soils} etc.

4.2 The sample shall be carefully
identified as to origin.

Notx 4—The sample identification may take
the form of s 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.

S. General Procedure for Ideatification

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
twigs, 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. .

S5.1.1 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 isor-
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
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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 parily 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 warmed
in the hand which may help to bring
out the distinctive odor.

5.1.4 Mized-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 terms of hue, value
and chroma. Example: Pink (Modemte orange
pink), 5 YR 8/4.

$.3 Soils conmmng a significant
amount of organic material usually have
a distinctive odor of demymg 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 samplcs are de-
scribed an estimate of the moisture condi-
lion should be noted. Dry materials
require the addition of considerable

TABLE 1—IDENTIFICATION OF CONSISTENCY OF FINE—GRAINED BOILS
FROM MANUAL TESTS.

Coasistency Ientifcation Procedure Shu'r!. :‘:‘./':‘,w

.................... Easily penstrated several inches by thumb Less than 0.25

Flrm (medium)........... Penetrated several inches by thumb with moder{ 0.25 to 0.50
ate effort
Stff. .............el. Readily indented by thumb, but penetrated oaly 0.50 to 1.00
with great effort

Very stiff. .............. Readily indented by thumb nail 1.00 to 2.00
Hard......oooonnnnin, Indented with difficulty by thumbnail over 2.00

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 colors
should be described. If possible, color
should be described for moist samples.

Notz S5—Charts especially prepared for de-
wibmxtheoolonohodmdmckmnvuhbh
respectively. Such charts give typical descrip-
tive names for the color chips and the 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 satwraled (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 laminaled (or varved, 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 lemsed structure is
.indicated by the inclusion of small
pockets of different texture, such as

(s) Rounded

(c) Subrounded

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 nonsiratified or homogencous. .

5.6 Some soils show definite evidence
of cemeniation in the intact state. Where
this is noted, the degree of cementation
may be described as weak or sirong. Since
calcium carbonate is the most common
cementing agent a report of its presence
an the basis of the reaction with dilute

hydrochloric acid is important., The in-
tensity of the HCl reaction should be
described as nome, 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

(d) Subsngular
Fi16. 1~Typical Shapes of Bulky Grains.

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 difficuit 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

HAZARDOUS WASTE RULES
Nomi '_u i o | Minl S le Sise
2-2)4 in. (30-65 mm) 81b (3.6 kg)
1-13¢ in. (25-38 mm) 41b (1.8 kg)
34-)% in. (6~12 mm) 11b (0.45 kg)
leuthm%ln (3 mm) b (0.1 k)

Table 1. The quanutatwe 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

6.2 Estimate the percentage of the
coarse fraction larger than the No. 4
sieve (about } in. or § mm).

6.2.1 Identify the soil as gravel xf 50
per cent or more is larger.

6.2.2 Identify the soil as sand xf less
than 50 per cent is larger.

6.3 Estimate the percentage of fines.

TABLE 8—CHECK LIST FOR DESCRIPTION OF COARSE-GRAINED SOILS.

1. Typical Name Boulders

Cobbles

Gravel Sand

Add descriptive adjectives for minor constituents.

2.. Gradation Well graded

Poorly graded

(Uniformly graded or Gap-graded)

Daenhemueolwﬁdoimorpndominntdu or sises as coarse, medium, or fine sand

. or gravel
. Mazimum Paﬂcla Size
. Sise

Note per cent boulders and cobbles
Distridution Approzimate per cent gravel, sand and ﬂnu in fncuon finer than 3
in. (76 mm). Alnd.iau pluué:ny of ﬂm (See 755)

3

4

8. Grain Shape

6. Mineralogy
Note especislly presence of mica flakes

7. Color

8 None

Y
for dark

May be neglected excep
Dry

9.

10. Natural Density Looee
11, Struclure Stratified
13. Cemeniation Weak 8

Moist
Dense
Lensed

Aad R And

ngulay
Rock type for mwl, predominant minerals in sand.
, shaly particles and organic material,
Use Munsell notation, if poublo
Organie
lored soils.
Wet

" Nonstratified

Saturated

trong )
Note reaction with HCI as none, weak or mn(

13. Local or Name

14. Group Symbol -
D 2487.

Estimate if desired. See Clamification Chart, Fig. 1, ASTM Designation

ASTM Method D 2487%)." The group -

symbol should be placed in parent.hm
at the end of the description in order to
indicate that the classification has been
estimated.

6. Procedure for Coarse-Grained 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
S 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 (umiformly groded) or has a wide
range of sizes with some intermediate "
sizes obviously missing (gap-graded).

6.3.2 Identify the soil as gravel with
Jfines 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 with 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 Descnbe the gra.ln shape of the
sand and gravel portions of the coarse
fraction as onmgular, subangular, sub-
rounded, or rounded, (see Fig. 1).

6.4.1 Angular particles have sharp

edges and relatively plane sides with -

unpolished surfaces,
6.4.2 Subangular particles are similar

-8 in. (203 mm), about 5 per cent cobbles. About
.20 per cent subrounded igneous gravel, 65 per

cent subrounded to subangular quartz sand,
and 15 per
(7.5 YR 6/4). Moist. Dense. Stratified. No re-
action to HCI. 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

5484

cent low plasticity fines. Light brown -

soil (warming if necessary to intensify -

the odor).
74 Identify the soil as orgam'c if it

TABLE 3—IDEN‘1‘IFICATION OF FINE-GRAINED SOIL FRACTIONS
ROM MANUAL TESTS.

Typica! Name Dry Smﬂi Dilatancy of Ph:‘;hm Plud:i:g

Sandy 8ilt........ None—~Very Low: Rapid Weak—S8oft Nons—8light

e, . ...l Very Low—Low Rapid Weak—8oft None—8light
Clayey 8ilt .{ Low—Maedium Rapid—=Slow Medium 8tiff | Slight—Medium -
Sandy Clay Low—High Slow—None Medium 8tift Slight—Medium
Silty Clay. ....... Medium—High Slow—None Medium Stif | Slight—Medium
Clay............. High—Very High None Very Suff High
Organice 8ilt. .. ... Low—Medium Slow Weak-—=8oft Slight
Organis Clay . .. .. . Medium—Very High| Noae Moedium 8tif | Medium—High

* The term low may be substituted for alight in the dessription of plasticity.

to angular but have somewhat rounded
edges.

6.4.3 Subrounded particles exhibit
nearly plane sides but have well-rounded
corners and edges.

6.4.4 Rowunded particles have smoothly
curved sides and no edges.

6.5 Add appropnate dacnptlve nota
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.

Nortz 6—A complete description of a river
‘valley sample estimated to contain about 20
per cent gravel, 65 per cent sand and 1S per
cent silt could take the form of this example:
Silty Sand well-graded graveily. 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.

74.1 Identify the soil as highly or-
gonic 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 pardy 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.

7.5 From the representative sample,
select enough material to provide two
cubes approximately § in. (13 mm) in
size after the gravel and coarse sand
fraction has been removed. Use these
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samples to perform the dry strength,
dilatancy and plasticity tests.

75.1 Dry Strength—Mold one of the
samples until it .-~ 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.

Norz 7—If 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 nane

if the dry sample crumbles with the mere
of handling.

7.5.1.2 Describe as low if the dry

sample crumbles to powder with little

pressure. .
. 75.1.3 Describe as medium if consid-
erable finger pressure is required to
powder the sample. Usually, when the
50il 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 kigh if the sample
cannotbecmshedtopowderbyﬁnger
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 bmken between the
thumb and a hard surface.

7.5.2 Dilatancy—Add sufficient water,

if necessary, to the other one of the
samples 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 repid
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 slow
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 moms
if the test produces no visible change in
the sample,

1.5.3 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
t 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 } in. (3 mm). The thread will
crumble near the plastic limit. Note
the pressure required to roll out.the
thread especially near the plastic limit;
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 kneading.
75.3.1 Describe the thread as wesk
and soft if, near the plastic imit, only
slight pressure is required to roll it, the
thread has little or no sn'engt.h and after
crumbling the thread pieces cannot be
formed into a coherent mass. '
7.5.3.2 Describe the thread as medisms
stiff if, near the plastic limit, medium
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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.
75.3.3 Describe the thread as very
stiff if, 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.
TABLE ¢~CHECK LIST

7.6.1 Sandy silf 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 Sit 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 as
baving slight plasticity or none. -

FOR DESCRIPTION ngl FINE-GRAINED

AND PARTLY-ORGANIC 80

8ils
Clay

1. Typical Name Sandy Bilt

Silty
2. Masimum Particle Sise

Clay -
Note percentage of boulders and cobbles

Sandy Clay

Organio Sils Organic Clay

5486

3. Sise Distridution Approzimate per cent gravel, sand and fines in {raction finer than 3

Nmo
10. Modsture Content

of Pines Slight (ow)
U.MMMMMN‘.NmmdMluwW
Earthy Organie _

Very High

High

be negiscted except for dark-colored soils.
Dry M

Wes

Name
18. Group Symbol MMHMSQMMMI ASTM Method D 2487

7.6.3Concy silf has low to mediurr
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 bécause of the presence of sand
grains, It can be described as having
slight or medium plasticity.

- 1.65 Silty day has medium to high

" dry strength, a reaction to the dilatancy

test of very slow to none, and a medium
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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 baving slight
plasticity.

1.6.8 Organic clay has medium to very
high dry strength, a reaction to the
dilatancy test of very slow to none, and
2 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 symbeol. Follow check list, Table 4.

per cent fine sand, 90 per cent slightly plastic
fines. Yellowish brown (10 YR S$/6 dry). Dry.
Firm. Nonstratified, but with numerous vertical

root holes. Strong reaction to HCl. Loess (ML).

Statutory Authority: MS s 116.07 subd 4
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‘The Nativnal Associstion of (orrosion Fugineers issucx this
Standerd in conformity 1u the best current technol gy
regarding - the specitic subjcct. This Stamdard represems
minimum requirements and should in oo way be inter-

preted as a restriction un the use uf hetter pruccdures or
materials. Neither is this Standatd intended 10 apply in any

and all cases relating to the subject. Numerous external
factors may ncgate the twefuiness of this Standard in
specific instances.

This Swandard nay be used in whole or in part hy auy party

HAZARDOUS WASTE RULES 7045.1200

'

without prejudice if recognition of the source is included.
The National Ansocistion of Corrosion Engineers assumes
no responsibility. for the mmpmahon or use of this
Standard. .

Nothing contained in this Standard of the Nativnal Asso-
ciation of Corrosion Engineers is to be construed 3

“granting any right. by implication or otherwise. for manu-

facture. sale. or use in conncetion with any method,

or prody d by Letters Patent. nur as
mdemmlym; or protecting anvone against liability for
infringement of Letters Patent.

Foreword

Unit Conunittee T-SA ( Corroson m Chanical Processes™)
of the National Associatinin of Carsosion Engineers issues
this Mandard with a dual porpeew,

The first purpme is to standardize. i nwch as possible,

-sdmple immersion corroven sudics. In this wase, this
Standard is reanable and Cicctive without imposing
inflexible requirements a< o apparatus. conditions. or
techniques. The actual conditisns of test will be deternined
by the problem at hand and lunited only by the mp\nmt)
of the individual mvestsgator

The comd purpise of 1his Stndand s te present 1o e
wer a consenss op e st cunent technology in thes ekl
of labozatery coprovion tesdens As saeh, thes Stendad
entnerates and disctisses the sy factors which s be

. considered. controlled. and repormi in order v aid in

correlation or reproducibility of such studies.

The techniques described permit the investigator to repro-
duce to a comsiderable extent in the laboratory, through
judicivus experimental design. the process conditions which
govern corrosion . niechanisms. The tests ‘are not 10 be
construed as “accelerated” lests. which are penerally
unreliable. The nethods described are also applicable to
malerials qualitication tests for quality control. Hiowever.
the latter require more rigid definition of apparatus,
conditiony, and 1wchnique.

The ultimate purpuse is better correlation of results in the
tutuee and the redyuction of conflicting reports through a
more detgiled recording of incaningful factors and con-
ditivns.
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1. General

1.1 This Standurd describes the factuts whu.h influcnee.

luburatory tests. Thess factors include n prep

L

twn, apparatus. test conditions (suluti conp

not. respund alike 10 ‘the many lactors that. cuntrol
corjosion and that “accelerated™ currvsion teuts give

wmperatury,  velocity.  acration.  volume. method  of
suppurting specimons. -dumtion of test), methuds of
cleamug specimens. evaluation of results. and calculation of
cunusion gates. This. Standard sbw cmphusizes the isnpor-
tance of recurding all pertinent data and .provides 3 dm:k
list (ur. reporting test data.

12, Experience kas shuwn that al) metals and alloys do

inds results unly. Consequently, it is impracticsl W
propuse an inflexible standard laburatory curtusion. testing
procedure fur gencral use except (or material qualification
tests, where standardization is vbvioudy required.

1.3 In designing any corrosion test, consideration must be:
pven. 1o the various factors discussed in this test method
because these fectors have been found to affoct grestly the
results obtained.

2. Specimen Preparation

2.1 In lsburatory tests, currusun rates of duplicate
specimens are usually within £'10% under the sume tost
conditions. Occasivonal exceptions. in which o lurge dif-
ferenwe is observed. can oveur under cunditivas of bordes-
I, pawmy of netals or alloys that depend un 3 passive
fim for ll'mr resistance 10 .euuumu l'herﬁore. at least
Jupl ® hould be expusced in each tcm

22 i the qt'l'em"of ‘corrosiom are 10 be detcemined by
changes in muchanical properties. untested * duplicate
spesinens shoulkd be preserved in a non-corrusive environ-
" ment. for comglarison with U’ curreded speciniens. The

mevhunical prupesty commonly uwd for cumparisn is the_

tensike strength. The provedure fir deterinining this value is
shown in detail in ASTM Standard E-3-00,

2.3 The size and the shape of’ specmacns will vary with the
puipuse of the test. nature of the mutcrials. and apparatus
used. ‘A large surlace-to-mass rativ and a smail rativ of edge
arcs 1o (otal ares are desirable. Tlwae ratios can be achieved

" duough the use, of square o1 cucular specimens of
minimum thickness. Circular specimens should | be. cut
preterably from et and ot bar uuck v minimice by
clpo:cd end grain.

23.1 A circular specimen of .about | 1/2+4nch
diameter is s convenient shiupe 1u laburatory curro-
siun tests. With a thickness of approximatcly 1/8 inch
and a 5/16 w 7/1o-inch dianwter hoke foramsunting.
those. specimens will readily pass through 3 45/50
ground glass juint of a distllavon kettle. The total
surfad® ates of a circulas »pc\.umn is given by the
fulluwing equativa:

A= % (D? -g*) e x> ¢ td

- where t® thickness. D » Ji of the speciien,
and d ® dianxcwr ol the mountig hwke. 11 thie hole
complotely cuvered by the muunting support. the last
term (twd) in the equation is unutted.

232 Surip coupons (2 x | x'1/16'0¢1/8 inch) may
be preferred ss corrosion  specimicas, particularly if
interface or liquid tine effects are to be studied by the
laboratory test. Ntmeﬂmwcwunmp
of this Standard. - .

*33 All specimens should be messured carefully to
pen'nn accurate calculation of the exposed aress. An
area calculation . accurate to plus or minus l‘ib s
usually adequate.

24 Monumfwm mulumybcupemdthwhumd' T

layer of metal is removed from the specimens to eliminate
variations in condition of the original metallic surface. This
can be dome_ cither - by chemical trestment (pickling),
elestrolytic removal. or by grinding with a coarse abrasive
puper or cloth, such a3 No. 50. using care not to work
harden the surface (sse Section 2.7). At least 0.0001 inch "
or 10 to 15 milligrams per square inch should be removed.
If clad alloy specimens are to be used, special attention
must be given to insure that excessive motal is not removed.
After’ final -proparation of the specimen surface, the
Mmdwddhmdm-mmmmwtf
they are not used immediately. -

25 ctxposure of shoured edges should be svoided unless
the purposs of the tewt is to study effects of the shearing
uperation. It may be desirable to test a surface representa-
tive of the material and metallurgical cundluoa used in
practive.

. 2.0 The specimen can be mn:ped \vllhunnmmn

identifying mark.

2.6.1 - The stamp, besides identifying the specimen,
introduces stresses and cold work in the specimen,
that could be respunsible for localized corrosion
and/ur stress currosion cracking.

2.6.2 Stress corrusion cracking &t the identifying
mark is 3 pusitive indication of suscepibility to such
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currusion; however. the absence of cracking dhould
nut be interpreted as indicating resistance. Additional
tests should be run to study specitically the eftects of
stress.

2.7 Final surface trestment of the specimens should
include linishing with No. 120 abrasive paper ar cloth, or
the cyuivalent,  unless the surface is o be used in the
mill-finished condition. This resucfacing nmay cause some
surfuce work-hardening to an extent whiclh will be deter-
mined by the vigor of the surfacing uperation -but is nut
wrdinatily significant. '

2.7.1 Coupuns of different ulluy cumpositivng
shuuld never be ground on the same cloth.

272 Wet grinding should be used on alloys which
work harden quickly. such as the austenitic stainless
steels.

2% The specimens should be finally dogreased by srub-
bing with bleach-free scouring puwder. followed by
thurvugh rinsing in water and in a suitable soivent (such as
wetone. methanol. or 2 mixture of 0= methanol and 50%
ether) and air drivd. - For relatively it metals such a3
alunsnum. magnesium, and copper. scrubbing with abrasive
powder is not always needed and can miar the surface of the
specinun. The use of towels fur drying nay introdusce an
errue. through eu;unnmmn ol the specinuns with grease
or lint.

29 The dried specimens should be weighed on an
analytical . balance t0 an sccuracy of plus or minus Q.5
uullmam. .

5492

2.1V The method of specinen  preparativn  should be
described when repurting: tests resulls (o I‘nlluu nmpn-
tation ot data by other persons.

2.10.1 Repunts should' include trade name or
compusition of specimens in the following order of-
preference: (s) chemical compotitivn determinod by
analysis. (b) approximate - ur nominal chemical
composition, and (¢) trade name. or- grade and
spevilication (if bought 10 MIL. ASTM, etc.). :

© L10.2 Metallurgical condition of the specimens
including the degreo of hot or cold working and heat
treatment,  should be dmnbed as cmwleuly as
pussible.

2.11 The use of weided specimens is often desirable
bevause some welds may be cathodic or anodic to the base
metal and may affect the corrosion. - :

2.11.1 The heat-affected zone is also of importance
but should bo studicd scparately becsuse welds on
coupons do not faithfully reproduce hest input or
size elfects of tull-size vesais.

21412 Gnomdavdd:dmponbbutmud
by descriptivn- and thickness messurements rather
then a milsperyesr rats bocauss the attack is
normally localized and not representative of tlu-
entire surface.

- 2113 A complete discusion of corrosion testing of
welded: coupuns or the effect of heat treatmeat on
the corrosion resistance of s metal is not within the.
scope of this Standaid.

3. Equipment and Appulm

3.1 A versatile and cunvenient apparatus should be used,
cungisting of a kettle or flask of suitabke size (usually S00
to 5000 milhh(m) a reflux condenser with aunuq:lu-m
scal, @ sparger for lling ph

thermuwell and temperature- regulating d-.-vu:a ] helling
device (mantie, hot plate, or bath), and 4-specimen support
system. If sgitation is required. the apparatus can be
modificd to accept a suitsble stirring mechanism such as a
magnetic stirrer. A typical cesin lask wt up tor this.type
test is shown in Figurc 1.

© R2 Thesr suggested components can-be imudifiod. simpli-
fied. or made more sophisticated tu it the meeds of 3
partculsr investigation. The suggesicd apparuius is basic.
and the apparatus is limited onhy- by the judgment and
ingenuity of the investigator.

3.21 A glams reaction kettle csa be umd where
wnﬂaulﬂmmmdmﬁnnlmm
lhmduhwhmcud. .

22 In some caws;’a wide mouth jar with a
suitable closure is sufficient when- simpls immersion
tests at-ambient tesfiperatures are to be investigated.

5.23  Open beaker tests should not be used becsuse
of evaporation and contamination.

24 In more complex tests. pruvisions might be
needed for continuous flow or repienishment of the
currosive liquid while' simultaneoudy maintsining a
controlled stmosphere.
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4.. Test Conditions

4.1 Seleciion of the conditiuns for alsburatory cotiusion
test will be determined by the purpuse of the test.

4.1.1 1f the test is Lo be a guide for the selevtion of
3 material for.a particular purpuse. the limits of -
controlling facturs in sorvico must be dotermined.
Thess faciois inclnde oxygen concentration, lempora-
ture, vate of flow, pil value. and other important
characteristics of the solution.

42 An effort should be made to dupluu all service
mnﬁtbuhdnmuﬂ

3 Ilhwtmwmﬂmumuoﬂn
Wlhmmwﬂulomwﬂuﬁb&mﬂm

44 The spread in eomnion rate values for duplmu
mummmmnmmwum
oflbuwviullhuueknnmfm

45 Coqodthadnhuhn..

4.5.1 Test solutions sh id be p d
fmmumuuaouuw«»rm
Committee on Analytical Resgents of the Amorican
Chemicsl “ Society,! snd distilled water. except in
those casms where naturally occurring solutions or
those tsken directly from some plant process sre
usod.

432 The composition of the test solution should
be coatrolied to the fullest extent possible and should
be described a3 complotely  and a8 accurstely as
possible when the results are reported.

4.5.2.1 Minur cuastituents shouid not be
ovoriovked becauss thoy often atiect corro-
sion rates.

$.2.2 Chemical coutent should be reported

as percentage by weight of tw sulution.
Molarity and normality are ulso helpful in
defining the ion of chemicals in the
test solution.

" 453 The composition uf the test solution should

be checked by analysis at the end of the test to

" determine the cxtent of change in composition, such
_ a3 might result from evaporation.

454 Evaporstion josxs shuuld be controlied by a
constant level device or by freyuent additions of
spprupriste solution 10 maintain the vriginul volume
within 2 1%

4353 In some cases, composition of the test sulu-
ton msy change as a remedt of catalytic decompo-

\_“
&
A
p——
c
WS ;
o—"1 H-H =
D LS E

Figem 1 = Typissl resin flgsk that son be umd 2 o verestiie ene

» smple tuste. Con-

fipwetion of ¥ fluk wp s wech et wmore mphistiosted
pparous can b sdded up requived by U spssifis test being
conthestol. A » thermewll, § = mein flak, C = speshnens bung

auppertng doviss, D = gus inise, § = hosting mantie, P =

Houid intavises, G » opuning in flask for additionsl apperetus
hat mey be fequired, snd M = spliun eondensr,

4.6

sition or by reaction with the test coupon. These
changes should be determined if posmsible. Where
required, the exhausted constituents should be added
or s fresh solution provided, during: the course of the
test.

4.5.6 When possibie, only one type of metal should
be exposed in a given test. If several different metals
are exposed in the same solution, the corrosion
products from one metal may affect the rate of attack
on another metal. For example, copper corrosion
products cant reduce corrosion -of stainless steel and
titanium but can accelerste corrosion of aluminum.

Temperature of sulution.
4.6.] lemperature of the corroding solution shouid

be comurolled within £ 1 C (¢ 1.8F) and must be
stated in the report of test results.
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4.7

1.8

1.9

4.6.2 1P no specific temperature. such as builing. is
required or if a2 temperature range 15 to be investi-
gated. the selected temperatures used i the test st
be repurted.

4.6.3 Fur tests at ambient temiperatures. the tests
should be conducted at the highest temperature
anticipated - for stagnant storage in sumuner months.
This temperature may be as high as 40 10 45 C (104
to 113 F) in some arens. The variation in temperature
should be reported aiso (¢g.. 40C £ 2 C).

Aeration of solution..

4.7.1 Unlcss specified. the solution should not be
serated. Most tests related (0 prucess equipment
should be run with the natural atmosphere inilierent in
the prucess, such as the vapors of the builing liquid.

4.7.2 If zeration is used. the specimens should not
be located in the direct air stream from the sparger.
Extrancous effects can be encountcred |l' the air
stream impinges on the specimens.

4.73 if complcte excludon of dissolved oxygen is
necessary, specific techniques are required such a3
prios healing of the solution snd sparging with an
inert gas (usually nitrogen). A liquid atmospheric seal
is required om the test vessel to prevent further
contamination.

4.74 If oxygen satunation of the test solution i
desired, this can ber be achieved by. sparging. For
other degrees “6f: acration,. the solutivn should. be

. sparged with synthetic mixtures of 3ir oroxygen with

an ‘inert gas.
Solutivn velocity.
4.8.1 The effect of velucity is nut usually deter

mined in normal lsboratory tests although specific
lmlunbeendeu;mdtwthupurpcm lbm

5494

49.1 The volume of the test svlution should be
large cnough to avoid any appreciable change in its
currusivencss cither through exhaustion of corrosive
constituents or accumulation of corrusion prodnm
that nught affect further corrosion.

4.9.2 A witable volume-to-erea ratio is 125 milli-
liters of sulution per square inch of specimen surface.
This corresponds 10 the recommendation of ASTM
Standard A262-64T for the Huey Test.

493 The preferred volume-to-area ratio is 250
williliters of ‘solution per square inch of specimen
surface as stipulsted in ASTM Standard A-279-63 on
"Total immersion Corrosion Test of Stainless Steels.™

494 When the test objective is to detormine the
effect of a metal or alloy on the characteristics of the
test solution (for example, to determine the effects of
metals on dyes), it is desirable to reproduce the ratio
of solution 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 interpreting the
results.

4.10 demmm.

4.10.1 The supporting device and container should
nut be affected by or causs contaminstion of the test
sulution.

4.10.2 The method of supporting specimens will vary
with the spparatus used for conducting the test but
shuuld be designed to insulate the specimens from
cach other physicully and electrically and to insulate
ihe specimens from any metallic coatainer or support-
ing device used with the apparatus.

4:10.3 Shape and form of the specimen support
hould assure: free: contact of the specimen with the

for the ke of reproducibility, somu velucity
is desirable.

4.8.2 Tests at the boiling point should be cunducted
with minimum possible heat input, and builing chips
should be used tu avoid excessive turbulence and
bubhh impingement.

483 In tests conducted below the builing point.
thermal convection generally is the unly suure off
liquid velucity.

4.84 (n test solutivns with high viscusitics. supple-
mental controlled stirring with a inagnictic stirrer is
recommended.

Volume of test solutiva.

411

curruding solution, the liquid-line. or the vapor phase
as shown in Figure 1. If clad alloys are exposd,
speciul procedures will be required to insure that caly
the cladding is exposed unless the purpose is (o test
the ability of the cladding to protect cut edges in the
test solution.

4.10.4 Some commun supports are glass or ceramic
rods, glass ssddles, glass hooks. tluorocarbon plastic
sitings. and various insulated oc coated n-nllk

suppurts.
Durativa of test.

4:11.1 Although duration of any test will be deter-
mined by the nawre and purposs of the test an
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et Jure for cval g the etfevt ol e

N euntosion of te inctal aud 2l G the curtosive-
ness of the enviromment o lLiburatory tests has boen
resented by Wachter aud Treseder.? Thas wehinique
18 culled the “Planned Interval Tost.” and the proces
dure and cvaluation ol 1oults are gven an Tabde 1
Olhet ptu:c\lum thal requiré the removat-of:-solid:
Juct bolwu.nu penuds will not

ly the hamges o8 currusion

with time.

4.11.2 Matcrials which experience severe currusion
generatly dv nut need lengthy tests to obtain

HAZARDOUS WASTE RULES 7045.1200

TABLE 1 - Planned intervel Ten*

‘Rpeinwd by f jon from “Chemical hngincoring Progrea™
Juny, 1947.)
Ay

. Aoy AN
8
i =
B Ay R ’
z_ L 1 L N
S0 1 Time t tel

corrosion rates. Asthough this is valid in
many cuscs. there are.cases where it is nut valid.. For
example, kad expused -t sulfuric acid currodes at an
cxtremely high raie at first whike building a prutective
nim, then the rates decrease considerably o that

furthes currusion is neghigible. The phenumenun of

forming ‘3 protective. film 15 obwrwed with nmny;
curusion resistant materiaki, and therefure short tests
on such ials would indi a high jun rate
and would be completely mislcading. .

4.11.3 Short time tests 3ho .an ‘give misleading

results on alivys lhal form - passive lilins, such as
stainless stecls. With burderline cunditions.- a -prov
longed ,test may be noedid W permit breakdown off
the passive flim and subsequently more rupid attack.
Consequently. tests tun for long perivdy arc oun-
siderably nwre. realistic . than thuse. conducted. for
shurt durations. This statement must be qualified by
stating that corrusivn should nut proceed to the point
whore the uriginal specimun size or the exposed area
is drastically reduced or .where the melal is' per
furated.

TR enticipated corrosion rutes are moderate or
low, the following equation’ gives a suggested test
duration:

spectmens all placed in tho mme comotive fluid. Impossd
wnditions of the test kapt coastant for cntire time ¢ + 1. Letters,
\. Aq. M..uwmwumwu

W f M"‘-Mol

l During Corrosion. Tent Cricsrla

unchanged Ay =D

Liguid corrosiveness decreased 8 <A;

increased M <B

) unchanged Ay =B

Motal corrodibitity docroasod A <B

incrcased B <Az

Combinations of Situstions

Liquid Comosvenes Metal Corvodibility  Criteria
1. aachanged . unchanged AymA; =8
2 uachangod dowrvasd A3 <Ay =B
3. unchanged increasod Aj=B <A3
4. decreawd unchanged Ay =B <A,
5. deareascd decreased A <B <A,
6. decreased mcreased A >B <Ay
7. increased uachanged A1 <Ay =B
8. increased decreassd M <B DA
9. buroased increased A <B <Az

Example of Plimaed Interval Coriosion Tost

‘Conditions: Duplicate strips of low-carbon stecl, each 3/4 by Jin.,
immersed in 200 mi of 10% AICI; - 90% 5bCl; mixture through

. - . .2000 . . M.wm;u'.uhu lod at atm. p
T
Durstion of test (hr) = comrosion rate (mpy) Tomp 90C.
. Apparent
Examples: Where the corrosivn rate is 10 mpy, the iaors, - Welow  Pesstrstios, Corrosion
texst showld run for at least 200 hours. If the rate is | days =g mils mitslyr
mpy. the durstivn should be at least 2000 hours. .
Ay .. ® 1080 1.69 620
4.014.1 This methed of estimating test _-:. ce gj :::g ;;; :‘:g
duration is useful vuly a3 an wd in deciding, L";' T 34 20 ol ©
after 2 test has been wade. whether ur not it is LAz . . cak 34 30 0.08 18
desirable to sepeat the 165t (ur a lunger perivd. iy .
The must cymmon toling periods are 48 0 A3 <B< Ay
168 hours (2 to 7 days) 0us<0.11<lLey
. . Ihersfore. liquid markedly d d in i during 1t
4.11.5 In sume cases. it nuy be necessary W know amd formation of , partially ive sale on ihe sieol was
indicated.

the dogree of cuntamination cauwd by the products

_of currosion: this cun be acemplished by analysis of
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sionn 1ate wan be caleulated om e concentration oF

as eovuried. The Jussu-

w matnx nxetal Yound in the xolution. and it can be

vongpated to that Jetermined

hios the weight luss of
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the specinens. However. sume of the  conrusion
products wsually adhere 1o the specinwn as a wale.
and the corrnion rate calculated fromm the metal
content in llw.sulunou ts ot Aways currect.

5. Mcthods ol Cheaning Specimens After the Test

eture specimens are cleaned, their appeatance should

be ubwrved and recueded. Location of depusits. vaiarions
in types ol depusits. or variations in currusivn products are
extreunly important in evaluating localized corrosion. such

5.2

Cleaning specimens after the test is a vital step in the

curtusion test procedure and, if not done properly, can
cause isteading results.

s pitting and cuncentration cell attack. 5.2.1 Generally, the clcaning procedure should
TABLE 2~Methods for Chemical Cleaning of C Tent S Afer €
Tempess
Material Chemical Time ture "Rowarks
Alamisum and 702 HNV, 23 min Rovm Follow by light sub.
Aminum Alloys or -
. i, 8 Hybu, Seln. [ 10mmm 175-185 ¥ | Used when onide (ilm
(1988 C) | resists 1INO 3 wreat
ment. Follow by 700
1INO 5 tvatuncat pre-
viously dewribod.
Copper and 18-2u.c 0t 23 min Room Follow by light arud.
Copps Alloys e -
-1 M50, 23 min Rovm Follow by light szub.
1.c3d and i auth acd 10 min Bolling Vollow by light srub.
Lot Alloys’ ’ Removes PHO.
14 O
5. aunnoninm axtate S min - Hot- Follow by light sarutx
. Rumoves PYO snd/or
POSO...
o .
80 g/l NaOL, 30 min. or | Boiling I'oliow by tight aTub.
50 g/t inanaitol, uatil chan .
0.62 g/t bydracing wbate
{ron and Stecl 2008 NaOI. 200 g/t 4ine dust | § min Boiling -
o
. HCL 50 gt :
Sl s JURN Skl Untl chean | Cold. -
Magnosmmand | 155 G0 1% AgCT0, Sola | 1S min. | Boliing
Magaesum Aloyy
Nickel snd 182w 1Cy Untid ¢iean | Room cee
Nickel Aloys - or - -
107 M8ty Until cluan | Ruom .-
Stadnicss Stou) 105 HNO, Until chan | 140 Avoid cuntamination
o 160C) with chiurides
Tim amd Tis Alloys] 150 Na PO, 10 min | Builing. Vollow by scrubbing.
Zims 107 NIt Smin | Room Follow by light
followed by - T scrubbing.
8§ Cr0). 1% AgNQ 5 Suin. | 20 we Boiting cem
ot
Suturuted ammunisa Untal cean | Rown I-ollow by tight saub.
awtaie ' o
o ;
10U g/} Naf'N 1S min Room -
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_remove sll corrosion products frum specimens with a
minimum removal of sound metal.

$2.2 St rules cannot be applied to specimen

cleaning because procedures will vary depending on
the typé of metal being cleancd and on the degree of
adherence of corrosion products. '

5.3 Cleaning methods can be divided into three general
categories: mechanical, chemical, and electrolytic.

5.3.1 Mechanical cleaning includes scrubbing,
scraping, brushing, .nechanial shocking, and ultre-
sonic procedures. Scrubbing with s bristic brush and
mild sbragive is the most popular of these methods;
the others are used principally as a supplement to
remove heavily encrusted corrosion products befure
scrubbing. Care should be uscd to avoid the removal
of sound metal.

53.2 Chemical cleaning implies the removal of
material from the surfece of the specimen by dissolu-
tion in an mmu chemical solution. Solvents
such as hioride, and sicuhol, are
used loranononl grease, or resin and are usually
applied prior to other methods of cleaning. Chemicals
are chosen for application 10 a specific material. Soms
of thess . treatments in general use are oullined in
Table 2.

$33 Electrolytic cleaning should be preceded by
scrubbing 1o remove loosely adhering corrosion
products. One method of electrolytic cleaning that

6. Evaluation of Results

6.1 After corroded specimens have been cleaned, they
. should be reweighed with an accuracy currespunding to
that of the original weighing. The weight loss during the
test period can be used as the principal measure of
corfusion.

6.2 After the specimens have been reweighed. they shoukd
be examined carefully for the presence of pits. If there are
pits. the average and maximum depths of pits are deter-
mined after incasurement with s pit gauge or 3 calibrated
microscope which can be focuscd first un the edge and then

on the bottom of the pit. An excelknl dJdiscussion ol pitting
cortosion has been published.?

0.2.1 Pit depths should bu reported in millimeters

vt thousandths of an inch fur the test perivd and not

imerpolated or polated to millis per year

ur thousandths of an inch per yvar or any other

.nbllmy perivd bccauu carcly. il ewer. is the rate of
tion or of pits unil

| debd oot
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‘has been found to be useful for many metals and
alloys is as follows:

Solution «« 5% (by weight) H, S0,
Anode .......... Carbon or lead
Cathode........... Test specimen
Cathode C.D. .... 20 amp/dm?
- (129 amp/sq in)

Inhibitor ........ Zocommclnhnbnw

' - per liter
Temperature . .... 74C (165 F)
Exposure period. . . 3 minutes

533.1 Precautions must:be taken to insure
good clectrical contact with the specimen, to
avid contamination of the solution with
easily reducible motal 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 ss diorthotolyl thioures or quinoline
ethiodide can be used. -

54 Whatever treatment is used to clean specimens afier a
corrosion test, its effect in removing metal should be
determined, and the weight loss should be corvected
sccordingly. A “blank” specimen thould be weighed
before and after exposure to the cleaning procedure to
establish this weight loss.

54.1 Following removal of all scale, the specimen
should be treated as discussed in Section 2.8.

542 A description of the cleaning method should
be included with the data reported.

6.22 The size, shape, and distribution of pits
should be noted. A distinction should be made
between thoss occurring underneath the supporting
devices (concentration cells) and those on surfaces
that were freely exposed to the test solution.

6.3 If the material being tested is suspected of being
subject to dealloying forms of corrosion such as dezincifi-
cation. or to intergranular attack, a cross section of the
specimen should be microscopically 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 ombrittiement has occurred.

6.5 It may be desirable to make quantitative mechanical
tests to compare the exposed specimens with uncorroded
specimens reserved Lor the purpose. as described in Section
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7. Calculating Corrosion Rates

7. Tln. ulmlanon of corresion rates requacs wveral

picees ol i mation and | assuny

7.1.1° The use of curresion rates imphes that alt
weight loss has been due to gencral currusion and not
to localized currusion. such & pitting or sensitized
arcas on welded woupons. Lucaliced corrosion s

repurted separately.

7.1.2 The use of corrosion 1ates also implics that
the material has not beon internally attacked us by
dezincification vy interganulas curtusion.

7.1.3  Intemal autack can be expressed as a currosion

rate if desired. Howower, the calculations must not be
. bused on weight loss. which ix usually sull. but on

wictosections which show depth ol attack.

7.2 ,usuuiu that lucalized or internal currusion is nut

preseat o ure recorded swparately in the report. the
currusion rate expressed as mils penetration per year (mpy)
or nullinters per year (mmpy) an be calculated by the
Sydations:

. wt-loss x 534
MPY * (area) (time) (metal density)

wt lonx 13.56
(area) (time) (metal density)

mmpy =

where weight loss is in milligrams, area is square inches of
metal surface exposed. and time is hours expused. ’
Motal density of many common alloys (expressed in grams
per cubic centimeter) is listed in Table 3. The density for
new ur unlisted alloys can be obtained Irom the producer
ur trom various metal handbouks.

TABLE 3 -wumﬁhluu.hcund'mhmm'

Alloy Demiity, | Aoy . " Demsity
.. glee glee

Alminem . . Lead
L AT & ) | ¥990+Pd L L L L. ..o 1134
AL12Ns' .. DTN AP X & I
AL lolll.o.lll.o.lsﬁ ............ 27 Nickel-

: MW4aNi*eC» . .. ... ... . - 88

Hrass .. OINLIVQN . L. .. e e e 2.
8C182n .. ... VOV ST 875 62Ni.JOMo, SFe . . . ... ... .. ... 9.2¢
M0 282,18 . . .. ... .- e .53 SENLITMo, 1SCr, SW,5Fe . . . .. ....,. 3.9
630,328 .. .. .. ... e 647 BONLI4CL6Fe . . ... ... ....... 8.51
W0Cu.M.25Z0,0.7888 . . - . . . .. . ... B Y1 _

Beuazc 020C. Ma,P.8 . ... ... b e e e e e 788
95Ce, 58 ...l . . ’ ’
W0Cu. 108a. . . Stainkcss Stevk
uc..su.sz..sn . USGIIS0CROISC . L L. Lo e e e T8
94.8Cn. 38 16001800, 0.12C . . .., ... “ee. . TP
9 Ce,SA U 18.00-20.00 Ly, B.UOO-1200NLOUSC . . . . . ... 193
8590 Cw: 10AS 16.00-18.00 Cr, 10.00-14.00 Ni, : T

2003.00M0,008C . . . .. .. L0 . ., 1.98

Copper _ 17.0019.00Cr, 9.00-1200 NL U.0SC.TE ... . ... 802

M., 00T P 891 . 110 19.00CT, 9.00- 1200 NLOOIC Y . . . . . -, 802
: 19.00-21.00 Cy, 24.00-30.00 Ni. 2.00-3.00 Md,

Cupro-Nixkel:. RO 300400Cm . .. L. L Ll .. w. . 800
SUCe WONE v o o B9 o o o
700w JONI ., B4 Tantaum - . . . . . .. Cl e e e e e W v 1660

tron . .. . . . ..o PRy - e e 130
Fe: 385G 23 8- L S eLei e s sre X L.

% Fed0C . ... . = cm ae e 100 Timmiem . . . . L Lo e e e 454
99.94 ¥e. 0.0233.00!1!!.0.0!2(..000&? ... 188
9430 1458, 038 M0 008C . .. . ... 1.00 LT 633
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8. Reporting the Data

K.l The importance of reporting all duts as cumpletely as.
puuible cannot be overcmphasiced.

822 LExpansion ol the testing: program. in the future or
currelating the results with tests ol uther investigators, will
be possible only if all pertinent information is propedy
recurded..

8.3 The l(ollowing checklist is a recommended guide for
repurting ull importan! informativa and data:

8.3.1 Corresive media and concentration (changes
during test).

5.3.2. Volume of test solution.
833 Temperature {maximum. nininum, average).
834 Acration (describe conditions ur tedmiguc).

835 Aption describe cund

L athe

8.3.6 Type of appasatus used for test.

8.3.7  Duwsatwn of cach 1ot

8.38 Chemical compusiton ur trade name ol
metals tested.

839 Form and metallurgical’ conditions uf’ speci-

vt techniyus). .

8.3.10 Exact size. shape. and arca of specimens.
8.3.11 Treatment uard to prepare specimens {or tost.

8.3.12 Number of spevimens of each material tested,
and whether specimens were tested separstely or
which specimens were tested in the same containor.

8.3.13 Molhod used to clean' spocimens after expu- -
sure and the extent of any error expected by this
treatment.

. 8.3.14 Actual weight lomes for each specimon.

8.3.15 Evaluation of attack if other than general,
such as crevice corrosion under support rod, pit depth
und distribution, and results of microscopic examina-
tion or bend tests.

8.3.16 ‘Currosion rates for each mn expressed
as mils per yeai.

8.4 Minos or d from the propo:ed
test program often can have mlﬂcam effects and should
be reported if known.

8.5 Statistics can be a valusble tool for analyzing the

results fromi:test -programs designed (0 generate adequaté
duta and should be uscd wherever posmsible. Excellent
weferences for the use of statistics in comosion studies

mons. include Refercnces 4 through 8.
Refesences
1. Joseph Rosia. R (& b and Standardy, 1Fifth Edition. Association of ( jon Engi dchhu“..l“’_.ﬂu_.n—
n VuNuuuan Im.. uo Ak oander St hlm:lon.N ). huqh o’ .

19%6.

2.A Wdlluﬂ R.S. T'uedn (.-nmu--u Testing Fralustion of

© Metals for Proccw Fquipment. (Jmuud Lugincernmy: Prugress.
43, 315-326 (1947 Junc.

3. N. D. Geeene and M. 4. l-omtans. A Coninal Analy Nis of Pittiog
Cortosion. Corruanm, 15, 25 (1949) Junuary.

4. lissold 3. Mickiy.. Thomas. K. Shviwood. and Charles [, leed
. ). Applicd Math 1n Clnanal tnnmcm«l
cuition). McGrae-HiL Now York, N. ¥ . 1VST.

$. 1. M. Douglus. Arc You Using ur Abuung Data? Paper wmwj

-

und M ~
s Assoviation. Washi D.C.1962 ° ’
1. : F. Bouth snd G. L. G Tucker. . Stalisticat Distribution of
J o Ek Stress e jon Tests. (X
. 20,173 (1963) May. :
8. Compilation of u.unpk-: of Applyug Statimtics to Ccnonu
Problems. Repurt of ASTM Commi G-l on C of
- Metals, préparcd by Subx il on 8! ASTM, 1916
Race St., Philadciphia. Pa.
. Mctaly lloodbouk, Amwrican Socicty fuor Motals. Motals Park,

6. W.'J. Yuu‘u-

-.____1-

at the Northcast-North Central Kugivun Conf

Novclty, Uhio, $th Editioa, Volume 1. 1961,

Statutory Authority: MS s 116.07 subd 4
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m'lo C.F.R. Waste Disposal
§ 20.301 General requirement.
No licensee shall dispose of licensed material except:

(a) By transfer to an mw recipient as
provided in the regulations in Part 30, 40, or 70 of this
chapeer, whichever may be applicable; or

(b) As authorized pursuant to § 20.302; or

(c) As provided in § 20.303 or § 20.304, ap-
plicable respectively to the disposal of licensed material by
release into sanitary sewerage systems or burial in soil, or in
§ 20.106 (Radioactivity in effluents to unrestricted areas).

[25 FR 10914, Nov. 17, 1960, as amended at 39 FR 27121,
- July 25, 1974]

§ 20.302 Method for obtaining approval of proposed
~ disposal procedures.

(8) Any licensee or applicant for a license may
apply to the Commission for approval of proposed proce-
dures to disposs of licensed material in & 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
-mlymlndevdumofpemnemmfommonumm
nature of the environmeat, including topographical, geologi-
cil, meteorological, and bydrological characteristics; usage
otmmdnndmﬁmwmsmmegcuﬂmumn
and locstion 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 s State government,

(¢) 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 less harm
0 man or the environment than other practical alternative
methods of disposal.

[25F.R. 10914, Nov. 17, 1960, as amended at 26 F.R. 352,.

Jan, 18, 1961; 36 F.R. 23138, Dec. 4, 1971)

5500

" § 20.303 Disposal by release (nto sanitary sewage sys-

tems.

No licensee shall discharge licensed material into a sani-
tary sewerage system unless:

(a) It is readily soluble or dispersable in water;

(b) The q ity of any li d 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 reieased into the sower by the
licensee, will resuit in an average concentration equal to the
hmluspeclﬁedmAppendle Table I, Column 2 of this
parg; 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 moath, 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 Appeadix B, Table I, Columa 2 of
this part; and

(d) The gross quantity of licensed and other

radioactive material released into the sewerage system by

Excnaﬁommd;v:dulhmdagomsmedxddumﬁor
therapy with radicactive material shall be exempt from any
limitations contained in this section.
§ 20.304 Disposal by burial In soil.

No licensee shall dispose of licensed material by burial in

soil unless:

(a) The total quantity of licensed and other
radioactive materials buried at any one location and time
does not excoed, at the time of burial, 1,000 times the
amount specified in Appendix C of this part; and

(b) Burial is at a minimum depth of four feet;
(c) Successive burials arc separated by dis-

uneuofnlemuxfeamdnotmthnlzmmm
made in any year.

. Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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§ 20.305 Treatment Or disposal by incinerstion.

No licenseo shall treat or dispose of licensed material by
mmawlﬂcﬂymwdbth
sion pursuant o §§ 20.106(b) and 20.302.

(29 FR 14433, Oct. 21, 1964)

$20.106 Radioactivity in effiuents to unrestricted areas.

(a) A licensee shall not possess, use, of trans-
fer licensed material 30 as to release to an unrestricted area
radioactive material in concentrations which excoed the lim-
its specified in Appendix *'B**, Table II of this part, except
uwmwgwmummam
section. For purposes of this section concentrations may be
averaged over a period not greater than one year.

(b) An application for s license or ameadment
include proposed limits higher than those specified in

pcunph(-)oﬁhsm The Commission will approve-

the proposed limits if the applicant demonstrates:

(1) That.the applicant has made a reasonable ef-
fcnmmnimuhmmymnedmeﬂlmtp
unrestricted areas; and .

(2) That it is oot likely that radioactive material
discharged in the effluent would result in the exposure of an
individual to concentrations of radicactive material in air or
water excoeding the limits specified in Appendix “‘B”’,
Table I of this part.

(c) An spplication for higher limits pursuant to
paragraph (b) of this section shall include information dem-
ooatrating that the applicant has made a reasonable effort
to minimize the radioactivity discharged in effluents t un-
restricted areas, and shall include, as pertinent:

[4)) lnl’ctmnﬁonumlowmu.wulvolmof

‘cfiuent, peak concentration of each radionuclide in the

cfluent, and concentration of each radionuclide in the

effluent averaged over a period of one year at the point

 where the cffluent leaves a stack, tube, pipe, or similar
conduit;

(2) A description of the properties of the
effluents, including:

(i) chemical composition:
(ii) physical characteristics, including sus-

HAZARDOUS WASTE RULES 7045.1210

pended solids content in liquid cfRuents, and nature of gas
or aerosol for air effiueats;

(i hhy&ogenmeoneemm(p'ﬁof
liquid effiueats; sd

(iv) dnnumseofpmhmmeﬂmn
relessed into air.

(3) A description of the anticipated human occu-
pancy i the unrestricted area where the highest concentra-
tion of radioactive material from the cflluent is expected,
and, in the case of a river or stream, a description of water
uses downstream from the point of release of the effiluent.

4 lnfamﬁonumdaehighimeommﬁonof
each radioguclide in an unrestricted area, including antici-
pated concentrations averaged over a period of one year:

(i) In air at any point of human occupancy;

(i) In water at points of use downstream
from the point of release of the effluent.

(5) The background concentration of radionu-
clides in the recelving river or stream prior to the release of
liquid efftuent.

(6) A description of the environmental moaitor-
ing equipment, including scasitivity of the system, and pro-
cedures and calculations to determine concentrations of
radionuclides in the unrestricted area and possible reconcen-
trations of radionuclides.

(7 A description of the waste treatment facilities
and procedures used to reduce the concentration of
rd:onnclnhmeﬂumpmrmmmem

@ lehopwpouo{musecuontheeonem-
tration limits a Appendix *‘B"*, Tublellohhnpmlhau
apply at the boundary of the icted area. The

-tion of radioactive material discharged through a stack, pnpe

or similar conduit may be determined wih respect 0 the
point where the material leaves the conduit. If the conduit

within the restricted area, the concentration at
the boundary may be determined by applying appropriate
factors for dilution, dispersion, or decay between the point
of discharge and the boundary.

: (¢) In addition to limiting concentrations in
cffluent streams, the Commission may limit quantities of
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’ Mncuwmhwmmmwmm.w

ified period of time if it appears that the daily intake of
radioactive material from air, water, or food by a suitable
sample of an exposed population group, averaged over a
period not exceeding one year, would otherwise exceed the
daily intake resuiting from continuous exposure 10 air or
water containing one-third the concentration of radioactive
materials specified in Appeadix ‘‘B’’, Table I of this past.
() The provisions of this section do not apply
to disposal of radicactive material into sanitary sewerage
systems, which is governed by § 20.303.
[29 F.R. 14434, Oct. 21, 1964)

Statutory Authority: MS s 116.07 subd 4

7045.1220 APPENDIX 1.
Tite 16 C : '

§ 1500.41 Miethod of testing primary irritant substances.

Primary irvitation to the skin is messured 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 used in
sbraded and intact skin tests. Intoduce under a square
patch, such as surgical gauze measuring 1 inch by 1 inch
andlvom;hhymdw:k 0.5 milliliter (in the case of
liquids) or 0.5 gram (in the case of solids and semisolids) of
the test substance. Dissolve solids in an appropriste solvent
and apply the solution as for liquids. The animals are im-
mobilized with patches secured in place by adbesive tape.
The eatire trunk of the snimal is then wrapped with an
impervious material, such as rubberized cloth, for the 24-
hour period of exposure. Thnmmmlwmmm
the test patches in position and retards the evaporation of
volatile substances. After 24 hours of exposure, the patches

are removed and the resulting reactions are evaluated on the
basis of the designated values in the following table:
Skin reaction *Valve?
Erythema and eschar formation:
No eraeeens aleesecesasennenns ]
Very slight erythema (barely perceptible) . ... . 1
Well-defined erythema ................... 2
Moderate to severe erythema . . . ... ..covenes 3
Sﬂenm(bandnm)wmm
formations (injuries in depth) ............ 4
&hﬂnfm
Noedoma .............. eeccesassrsanene o
Very slight cdema (barely perceptible) . ... ... 1

perceptibie)
Slight edems -(edges o(-nnuunedby
byddnbmsino

[\

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

The “value’' recorded for each reading is the average
value of the six or more snimals subject to the test.

Moderate edema (raised approximately 1
millimeter) . .............ooiiiiiienn

Severe cdema (raised more than | millimeter
and extcndi.ng 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
mm.humuﬂcmdydeepwdumme-
derma or to prod di ions of the
lhlbd:kmuuhounandﬂhmm udacnbedmdm

. Add the values for erythema and eschar forme-
maum-mﬂnnmmhmmwmm
on abraded skin at 24 hours and at 72 hours (four values).
Similarly, sdd the values for edema formation at 24- hours
andnnho\mfmmnamdabndedskm(favdm)m
wnldmcughtvaluaudmdedbylwngwmepn-
mary irritation score; for example:

. Exposure  Evaluation
(hours)

@ lwwe—n

eplorm—o

Tl eeinieieeieeens 12
Thus, the primary imitation score is 12+4=3.

Statutory Authority: MS s 116.07 subd 4
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Title 49 C.F.R.
§ 173.50 An explosive.

... (a) For the purpose of Parts 170-189. of this
subchapter an explosive is defined as any chemical com-
pound, mixture, or device, the primary or common purpose
of which is.to function by explosion, le.wnh:ulnmunlly
instantancous relesse of 28 an and heat, unless such com-
pound, mixture, or device is “otherwise speclﬂcllly
classified in Parts 170-189 of this mbch.lpu

$ 173.300 Definitions.

For the purpose of Parts |70-189dthndnpwr the
follmngumnologyudeﬂned.

. (a)Compreudga.: The term *‘compressed
gas”’ Mldmmnymmﬂmmmhvmgmthg
container an absolute pressure exceeding 40 p.s.i. at 70°F.
or.mgud.leuof(heptmmnm having an absolute

pressure exceeding 104 p.s.i." at 130°F.; or any liquid
0

ﬂmﬁbmﬂhmgnmmmm
s.l;nlbwlutenlm udeﬂ'mmedbyAS‘l‘MTm

(b) Flammable compressed gas. Any com-

gas as defined in paragraph () of this section shall be

classified as **flammabie compressed gas'’ if any one of the
following occurs:

(1) Either s mixture of 13 percent or less (by
volume) with air forms a Aammable mixture or the flamma-
ble range with air is wider than 12 percent regardless of the
lower limit. These limits shall be determined at-atmospheric.
tempersture 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 burns at the valve with
any degree of valve opening.

'(3) Using the Bureau of Explosives’ Open Drum
(see Note 1) there is any significant propagation
of Aame away from the ignition source.

(4) Using the Bureau of Explosives’ Closed
m\ImAppum(weNow l).dueunnyexploamoflhe
vapor-air mixture in the drum. .

(c) Non-liquefied compre:sed gas. A *“‘non-
hqueﬂed compressed gas’’ is a gas, other than gas in solu-
tion, which undenhechupdpmm is entirely gascous at
a temperature of 70°F.

Nors | hﬂipdmdlhlmd&pwm FI-uPnjachAp
p.-mOpan App-nu.ﬂoud Apparatus, and method of
tests may uwnd the Buresu of Explosives.

HAZARDOUS WASTE RULES 7045.1230

@ Uquﬁed compressed gas. A *‘‘liquefied
compressed gas'’ .is s gas which; under the charged
pressure, is partially liquid at a temperature of 70°F.

(¢) Compressed gas in solution. A *‘compres-
ndgamsdm"hamhqwﬂedwundp
which is dissolved in a solvent.’

(f) Flaommable range. The term *‘flammable
range’’ shall designate the difference between the minimum
Mmmmlmwof&emmﬂmmm
famanmbbmuuudgu

() Filling density. The term “ﬂllmx density™

shall designate the percent ratio of the weight of gas in a
container to the weight of water that the coatainer will hold at
60°F. (One pound of water equals 27.737 cubic inches at
60°F.) For examplie, for a liquefied petroleum gas of 0.504/
0.510 specific gravity, a 100-pound cylinder holds 238.1
pounds of water and the filling density is 42 perceat;
Mefmethemmofgupaminediso.uxm.loilw
pounds.

(h) Scrvlca pressure. The term *‘service
pressure’’ shall designate the authorized pressure marking
on the container. For example, fotcylmdeumnhd ‘DOT.
3A1800", the service pressure is lSOOpug(poundlpu
square’inch gange).

{29 F.R. 18743, Dec. 29, 1964, as.amended by Amdt.
I73.16, 34 F.R. 18248, Nov. 14, 1969; Amds. 173-54, 36
F.R. 18469, Seps. 15, 1971]

§ 173.300 Definitions.

.(b) Flammable compressed gas. Any com-
pressed gas as defined in paragraph (a) of this section shall .
be classed as **flanunable gas’’ if any one of the following
occurs: ’

§ 177.824 Retesting and inspection of cargo tanks.

(8) General. In accordance with § 173.33 of
this chapter (cargo tank use authorization) every cargo tank
and every comparument of a cargo tank .authorized as a

qualified container, except tbose cargo tanks having a
capxny of 3,000 gallons or less ‘used exclusively for the
mpomnon of flammable hqmds. must fulfil] the applica-
ble requirements as set forth in this section.

(1) Each cargo tank, except lpeclﬁcanom MC
JwMMCBSIwgonnh must be in compliance with
ummmmbedmmﬂn(a).(b).
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(c), and (d) of this secticn. Each cargo tank must be in
accordance with the marking requirement of paragraph (h)
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 oo con-
tinue in service unless it has successfully fulfilled the testing
requirements as st forth in this section.

(b) Visual insp requir . Every
cu;ounkshnn receive an external visual m.specnonnlm
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
shail be madé by a responsibie and experienced inspector
who shall record the condition of the items set forth below.
The inspection record shall be approved and signed by an
authorized representative of the owner or operator. A writ-

ten report of cach inspection shall be retained in carrier’s or -

owner'sﬂlafonpa)odoﬂymmmednuofmspec

. tion. Where insulation precludes external visual inspection,

the cargo tank shall receive a visual internal inspection for
cotroded 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 oot equipped
with a manhole, the tank shall be hydrostatically tested at
S.year intervals except as otherwise provided in paragraph
" (¢) of this section. . The tank shall not be placed in or re-
twmed o service if evidence of any unsafe condition is
discovered and until such condition has been comrected. In-
spection shall consist of the following items:

(1) The tank shall be inspected for: Corroded
arcas, 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=mugencydev1caandvalmmunbe
free from corrosion, distortion, and any damage which will
prevent their- normal operation..

(5) Missing or-loose bolts or nuts on any flanged'

connection or blank flange- must be replaced or tightened.

bie (6) Required markings on the tank shall be legi-

5504

mmmmhmuwwm
comply with the Motor Carrier Safay Regulations, Part
393 Chapter I, of this title.

(c) Hydrostatic or pneumatic testing require-
menis. In addition t the visual i jon requirements as
contained in paragraph (b) of this section, hydrostatic or
pneumatic testing of cargo tanks (or compartments) is ro-
quired to be conducted in sccordance with the provisions
contained in paragraph (d) of this section to qualify as an

(1) The cargo tank has been out of service (trans-
poningdngmlﬂiclu) 1 year or more, or

(2) The cargo tank has been involved in an acci-
dent in which it may have been dented, tom, or otherwise

damaged 30 as to affect its product retention integrity, or

(3) The shell of the cargo tank as originally man-
ufactured has been modified, or .

(4)1hecugom.kuop=nnn5mderwal
permit suthorization. Such tanks ‘shall be hydrostatically
tested once every calendar year unless otherwise provided
for in the special permit, and shail successfully fulfill the
requirements set forth in paragraph (d) of this section. No

_ two such required tests shall be closer than 6 moaths...

(d) Hydr - or sti)
dure. mnqudlﬁuuonnunluMmdconnmofcm
tanks (or compartments) required to be hydroststically or
pocumatically tested in accordance with paragraph (a) of
this section shall be based on successfully meeting the re-
quirements of this paragraph.

(1) General. (i) If 2 cargo tank is compartmentod
each compartment shall be similarly tested with the adjacent
comparunent empty and at anmospheric pressure.

(iiy All closures shall be in place while the
test is being made. During the test all relief devices shail be
clamped, plugged or otherwise rendered inoperative. Relief

devices shall be returned to their operative condition im-
medutcly after the tests are completed.

(iif) The mnk or compartment must hold the
prescribed pressure for at least [0 minutes. All tank vaives,
piping, and other accessorics in communication with the
lading must be pressure tested and proven tight at the tank
design pressure. .

(iv) AIl pressure bearing portions of the’
beating system of a cargo tank (or compartment) employing
such media as steam or bot waier for heating the lading shall
be tested under hydrostatic pressure and proven to be tight at
14.06 kg./sq. cm (200 psig). Symmemphyin;ﬁnufor.
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(2) Hydrostatic tess. ForHydnmcmng the
tank (including its domes, if any) must be completely filled

with water ot  liquid having a viscosity similer to water.’
at the top of the tank applied in-

Pressure must-be gauged
sccordance with Table I following paragraph (dX3) of this

(3) Pneumatic test. Pncumatic must be
applied in accordance with Table I of this paragraph. During
the pneumatic test the: entire surface of all joints under
mmbemmdmmamlumno{mmdwm
heavy oil, or other materials suitable for the purpose of
foaming or bubbling to indicate the presence of leaks. Other’
methods equally sensitive for determining icaks may be
used.

TaBLef.

Test
pressure.
Container type: KGISQ. OM.
MC 300, 301, 302, 303, 305,306  0.2109 (3 psig)
MC304,307......00000000nnen 1.76* (25 psig)
MC310,311,312 ............. oznm'(s'pug)

ul&m&dﬂmmtp-

) Reqund ruuks. Ac:gounk(a compast-
ment) required to be hydrostatically or paeumatically tested
in accordance 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
lhm:ph(d)(:&)oﬂhnwcnon)vnhouthhae undue
distortion, excessive permanent expansion, or evidence of
impending failure. Thelulnblh!yofmytqnhlhlube
determined by the same method of test. :

(i) Cargo tanks (or compartments) with hest-
ing systems shall succesafully withstand the hydrostatic
pressure and cxamination specified in paragraph (d) (1) (iv)
of this section.

(¢) Comprassed gas cargo tanks, specifications

MC 330 and MC 331 . Each cargo tank coastructed in com-
phmmmlpecﬁanonMCSJOaMC”l(i 178.337 of
this subchapter) must be inspected and tested in accordance
wxdl! 173.33 of this subchapter.

(f) Reporting mqubmm Each motor car-
rier shall file with the Director, Bureau of Motor Casrier
Safety, Federal Highway Administration, Department of

, Washington, D.C. 20590, a written listing
ofnllMCJ!OandMC”lmombhnhnmmee

HAZARDOUS WASTE RULES

7045.1230

Each motor carrier, upon placing in service or withdrawing
ﬁvmwrvwemyMCS:wMMCBlwgoank(oeu
than a cargo tank used in interchange service which is re-
puwdwonbymm),muﬂhamw
report with the Bureau.

1) mmmalhmngmda:hwb-eqnmmpm
must include the following information:

(l) The clmer'snmaddmu and tele-

(ii) Onme of the following statements: * Cngo
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 aumber, manu-
facturer’s name, manufacturer’s serial number, specification
MC 330 oc MC 331, and “*QT"" (quenched and tempéred)
or “NQT** (not quenched and tempered).

(2) A copy of each report required by this pare-
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 s written request
to, and with the approval of, the Director, Regional Motor
Carrier Safery Office, for the region in which a motor carrier
has his principal place of business, the carrier may maintsin
the reports at & regional or terminal office.

(8) Special testing required by the Depar-
ment. Upon the showing of probable cause of the necessity
form.mebepum:mquummymmkmhe

ith

(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 13 inches high, on the right side near
the front. These markings must be near the metal certfica-
tion plate, Mmmynnkhmgtbplmo(huﬁnnon
the right side near the front.

(i) Withdrawal of certification. If, as the re.
sult of an accident or for any other reason a cargo tank no
loager meets the applicable specification, the carrier shall
remove the metal certification plate or make it illegible (see
§ 173.24(cX1IXV) 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.

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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Subpart C—Loading and Storage Chart of Haozardous Materials
§177.848 Loading and storage chart of hazardous materials.

(a) Hazardous materials must not be loaded, transported or stored together, excopt as provided
Chart of Hasardous Materials shown in this section. tos s in the Loading and Storage
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Subpart C—Loading and Storage Chart of Hazardous Materials—Continued
$ 177848 Loading and siorage chart of Inunlmu mlerhlp—cqndnned )
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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, 159900

TYPE 4 - INLAND DEEP FRESH MARSHES. The sonl 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 g : 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 decp 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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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 mlgratnon 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 |—Representative Sampling Methods

The hods and equip used for pling waste muterials will vary with the form and consistency of the waste material
1o be sumpled. Samples collected uning the .umplmg mutocobs listed helow, fir sampling wasie with propenics simifar 10 the
indicatcd materials. will be considercd by the Ageney 1o be representative of the wine,

Extremely viscous liquid—ASTM Standard DI40-70 Crushed or powdered mutenub—ASTM Standard DM6-$ Soil of

rock-like = ASTM Standard D420-69.Soil-like materialeASTM Siandand Bi432-68
Fly Ash-hke il ASTM Standard D2234:76 (ASTM Standards ure availahle from ASTM. 1916 Race Si.. Philadelphia,
PA 1930))

Containcrized liquid wastev=""COLIWASA"" described in Test Mcthods for the Evaluation of Solid "Waste.
Physical Chemival Methods.”"' U.S. Environmental Pratcction Agency, (ffice of Solid Wase, Washingion. D.C. K60,
(Copics muy be obiained from Solid Wasie Information. U.S. Enviroamental Protecion Agency. 26 W. Si. Clair Si..
Cincinnati, Ohis 432081

Liquid wacte in pits, ponds. lapoons. and similar rescrvoirs.—'Poad Sampler'” deseribed in “Test Mcthods for 1he
Ev:lu:uon of Sohd Wante. l'h) sical ‘Chemival Methods.™!

Thin | also Jditional information on upplication of these prutacols.
Appendin Ti=EP Tonicity Test Proccdure .
A. Exsraction Priwedure (EP

1. A representative sampie of the wase 10 be tested (minimum size 110 grams) chould be vieained using the methods spaccified
in Appendin | or any other methads capahle of yiclding o rcwcmm;ﬂi\e ample within 1he meaning of Part 280, «For detaited -
guidance un conducting the various aspects of the EP see *Teat Methods fon the Evaduistion of Sold Wasie. Phy weil Chrmul
Mcthods.” SW-846. U.S. Enviraamental Protection Agency Otbice of Solnd Waste. Washingion, D.C. X460 %)

2. The samplc should be separated ime its component liquid and saolid ph:w.\ using the method described in “Separation
Procedure”” below. If the solid 1exidue’ obiined using this methed totals fess than 0.877 of the uriginal weight of the wasie. the
residuc can be discaided und the operater should treat the hqunl phase as Iheeninact and praceed immediaicly 1o Step &,

3. The solid maicrial omained from the Scparation Pruced: thnuld e eval J [ ils panticle size. Iihe solid material has
a surface area per pram of muterial equal to, o preater thua. X.1 em’ or pusses throuph 3 9.8 mm 10,378 inch) slandand sieve. the
operator should procecd (o Step 4. 10 ihe surice ateq is smaller or the pamclc wc Larger than specificd above, tw wiid muterial
should be prepared for extraction by crushing. ing or grinding the matcrial so that it pusses thraugh 8 9.3 mm 10.378 incht
sieve of. if the muterial is in a single piece. by subjecting the malcnul tw ihe **Su | Integrity Procedure ™ descritwd below.

4. The solid material obtained in Step 3 should be weighed and pluced in an extractor with 16 times its weight of deivnized
water. Do not allow the material 10 dry prior 1o weighing. For purposes of 1his 1631, un acceplable extracior is one which will

’ These methods are also descnbed in “*Samplers and Sampling Procedures for Hazusdous Wase Sire ** EPA GG72-¥0-1R. January 1980,
! Copies may be obixined from Solid Waste laf ion. U.S. Laviroamenial Prusectivn Agey., 26 W Si. Cluir Smcl Cimnnati. Odiv
45268,
? The percent volids is derermined by drying the Alicr pad st 80°C umil i reaches conrtany -m;m and then calculating the percent solids using
the follow ing equation:
tweight of pad + solid)
.= (lare weight of pud) X 100 = % solids
tnitial weighi of sample

Copyright © 1983 by the Revisor of Statutes, State of Minnesota. All Rights Reserved.
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COMBINED
” WEIGHT
2IKg
L73w)

| (2.98cm)

SAMPLE

‘ELASTOMERIC ®
SAMPLE HOLDER

SELASTOMERIC SAMPLE HOLDER FABRICATED OF
MATERIAL FIRM ENOUGH TO SUPPORT THE SAMPLE

Figure 1
COMNMIPACTION T EST.-N

SRLAE GOSE a0
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impant sufficicnt agitation 10 tlre mixiure 10 At only prevent astificativn of the sample und extraction luid but sivo insure that
all sample surfaces are continuously brought into contuct with well mixed extraction flaid.

$. Alier the solid material and Jeionized water are placed in the extractor, the operstor should begin agitation and meusure
the pH of the solution in the extractor. If the pH is preater than 5.0 the pH of the solution should be decreased to .0 2 1.2 hy
adding 0.8 N acctic acid. If the pH is equal 10 or less than 5.0, no agelic wcid should e added. The plf of the soiution should be
monitored. a» described helow. during the course of the exiraction and if the pH rives abuve 5.2, 0.5N acetiv acid should be
3dded to bring the pH Jown 10 £.0 = 0.2, Houerer, in ne event shall the aggrepate amount of acid added to the sulution cxceed 4
ml of acid per gram of solid. The mixiure should be agitated for 24 hours and maintained a0 20°40° C (6X°-104 F) during this
time. )t is recommended that the operator manitor and adjust the pH during the course of the extraction with u Jevice such as
the Type 45-A pH Controtier manufaciured by Cheminix, Inc.. Iillshoro. Orcpon 97123 of its cquivalent, in coniunction with 8
meicring pump and reservoir of U.SN acetic acid. If such a system is not uvailable, the following manual procedure shall be
employed:

(3) A pH meicr should be calibeated in accordance with the manufaciurer’s specifications.

{b) the pH of 1he solution should be éhcckcd and. if necessary, U.5N acetic acid shuuld be manually added 10 the exiracior
until the pH reaches £.0 = 0.2, The pH of the solutioa should be adjusted at 1S, 30 und 60 minute intervals, moving Lo the next
longer interval il the pH dovs not have 1o be wdjusted more than 0.5N pH units,

(¢) The adjusiment procedurc should be continucd for ut least 6 hours.

(d) If 21 the end of 1he 23-hour extraction perind. the pH of the sulmion is not helow $.2 and the maximum amonns of iwid 14
mi per gram of solivs) has not been added. the pit shuuld be adiusted W 5.0 = 0.2 and the ex on inued fur an additional
four hours. during which the pH should be adjusicd at one hour intervals,

6. At the end of the 24 hour exiraction perivd. deionized water should be added 10 the extructor in an amount determined by
the foliowing equistivn:

V= 0KWI=16W)=-A

V = mi deionized water4v be added

W = weight in grams of solid charped 10 extractor
A = mi of 0.8N acetic acid added Juring extrichion

7. The marcriul in the eatracior should be scparated into its component liguid and solid phases as described under
**Sepatation Procedure.”

8. The liquids resulting from Steps 2 and 7 should be combined. This combincd liquid tor the waste it<elf if it hus less than ¥
percent solids, as noted in Siep 23 is the exiract and should be analyzed for the presence of any of 1he contaminants specified in
Table 1 of § 261.24 using the Analytical Procedures designaied below,

Separation Procedure )

Equipmeni: A flier holder. designed for Rltration media having 3 nominal pore size of 0.43 micrometers and capaMe of
applying a 5.3 kp'em® (7S pai) hydrostatic pressure 10 the snfutiun being filtered shall he used. For miviures contuining
nonabsorptive solids. wheic separation cun be affecied without impning 8 5.3 kprem® pressure differential. vacuum fliers
employing a 0.45 micromeicrs fficr media can be used. (For funher guidance on llhr:mon cquipment or procedures see “Test
Methods for Evaluating Solid Wasie, Physical’‘Chemical Methods.”)

Procedure:?
(i) Following manuflacturer’s directions, the filier unit should be numblnl with a flier bed consisting of a 0.45 micromerer

2 This pracedure is intended 10 result in separativa of the “free " liquid portion of the wase from any solid matter having u particle size >0.48
nen. 3f Uhe sample will no1 Alter. various o1hes «CRIruLion 1echniques can be ured to aid in the liriion. As Jescribed ahove. pressure Aliraiva is
employed 10 speed up 1he Aliration process. This does noe sher the nature of the sepasation. If lluunl does not separate during filtruton. the
waste €an be centrifuged. If separativa occun during cearifugation the liquid ponion Wugates is fliered INcough the U.48 um Alier prior to
becoming mited with the liquid pontinn of (e waste obtained from 1be initial filirstion. Ay mnnl that will not pm theuugh the Gilier afier
cemrifugatlion 1 concidered » solid and is exiracied.
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Mlier membrane. For difficult or slow 10 Rlter mixtures 3 prefilier bed connisting of the fellowing prefilters in increasing pore size
(0.63 micrometer membrane. finc gluss fiber prefilicr. and coarne glas fiber prefilier) can be used.

(ii) The wasie shouhd be poured into the filtration unit.

{iii) The reservoir should be slowly pressurized until liquid begins to flow (rom the flirute outlet at which point the pressure in
the Alter should be immediatcly lowered to 10-13 paig. Filtration shuuld be continucd uatil liquid fluw ceases.

{iv) The pressure should be increased pwise in 10 pai inc 10 78 paag und filtration continued until luw ceases or the
pressurizing gas begins 10 exit from the filter outlet.

(v) The Alter unit should be depressurized. the solid material removed and weighed and then iransferred 10 the uuumn
apparatus, or. in the case ‘of final Alteatiun prior to analysis. discarded. Do not allow the material retained on the flter pad 1o dry
prior 10 weighing.

tvil The liquid phase should be stored st 4°C for subsequent use in STEP —.

B. Structural Imegrity Pro:edure

Equipment: A Struciural Integrity Tester huvinga 3.18 em (1.28 in.) di h weighing 0.33 kg 10.73 Ibs.) and having
a free fall of 15.24 cm (6 in.) shall be used. This device is availuble from Associated Design and Munufacturing Company,
Alexandria. VA, 22314, as Pan No. 125, or it may be fabricaled 10 mevt the specifications shown in Figure |.

Procedure:

1. The samplc holder should be fillcd with the material to be teasted. If the sample of waae is a larpe mounolithic block, a
portion should be cut from the block huving the dimensions of 2 3.3 em t1.} in.i diameter x 2.1 cm (2.8 in.) cylinder. For a
fixated waste. sumples may be cast in the form of a V.3 em (1.) in.d diumeter x 2.1 em (2.8 in.) ¢y linder fur purpuses ‘of
conducting this text. In such cuses. the wasie may be allowed 10 cure for M Juys privr to further 1esting.

2, The sumple hulder <hould be placed into the Structural Tntegrity Teser. then the hamumer should be rmiscd 10 ity maximum
Inipm and Jropped. This shaould be repecate fifteen times.

. The muerial should be removed rmm the sample holder. weighed. and transferred to the eur.u.nou apparatus for
. cwunon

Analstical Paxedures foe Analyzine Esiract C uuluminunl:l

The test methads for anulyzing the exirt are as fullows:

(1) For arsenic, harium. cadmium. chromium, lead, mercury. sleaium oe silver: ““Methads for Analysis of Water and
Wadtes.”" Envi tal M ng and 3 1 Lab v. Otlice of Lavironmental Privection Agency. Cincianati. Ohio
45268 (EPA-80'4.79-020, Murch 1979).

(21 For Endrin: Lindane: Methoxychlor: Tosaphene: Z.J-D. 24.8TP Silver: in ** Methwd® fue Benzidine. Chlorinated Organic .
Compounds. Pentuchlorophenol and Pesticides in Water and Wastewuer.™ September 1978, U.S. Emvironmental Pratection
Agency. Emvironmental Monitoring and Suppant Luboratory . Cincinnati, Ohio 42568,

38 standardized in *“Test Methods fur the Evaluation of Solid Wasie, Phy sicat Chemical Meéthands.™

For all analyses, the hod of fard addition shall be used for the yuantificaiion of species ion. This hod is
described in “"Test Methods for-the Evaluution of Sulid Wauste.™ il i ulw described in “Methads for Anudysis of Water and
Wastes.™) : :

Billing Code 6580-01-M

148 F.R. 33127, May 19, 1980}

Statutory Authority: MS s 116.07 subd 4
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Title 49 C.F.R. )

§ 171.202 D iption of h do ial oa hipping papers.
(@) Each description of a haz.unlmn uuu.rul on the shipping pancr must mclud:—
(1) The proper thlmng name prs\cnhcd fnr 1 m.nlsnnl as reyuired h) 172000,

" (2) The class pre«nhed fot the muterial as required by § 172 1. When the wonds of the pmpu shuppm; name are identical
texcluding the catry *'n.0.s.”") with the wonds of the cluss, the inclusion of the chiss is mu mmmd
0) [Reserved)

(4) Escen. fur empty mclugmps the total quanm) th) ueur.m mlumv: or as mhenv«c ppropeiates of the hass
mlerul covered by-the description. .

b) The Kasic description spstlﬁtd in parugraphs laln an.l an) of ihis section must be hown i in \equn« e\ccpt Ih:ll the
" technical nume of the material may bhe entercd hellem the proper. shipping name and the clans. For example: " Gasnline,
Flammable tiguid™": or - Fl.amnuhk slid, 0.0, 00 ‘(q-mm\e liquid. n.o.s. tcaprylyl chloride), cononive muerial.”

(¢) The tutal quantity of the material covered by-one descnmuln must ama helure or ulter, vr luh hcfnre :md .mcr the
descnplmn requited and autharized by this subpart,

(l) Ahhmmwm may be mcd to spccuf\ the. 1y pe of packaping and weight ur \olumc -For example: 40 cyl. Nitrogen.
™ ble Gax-300 : 1 box Cement. liquid R0 I-‘I.mmublc figquid, 28 .

(2) The type of packaging may be eatered in any approprisic manner.
fAmdt. 172-39A. 41 FR 40877, Scpt. 20, 1976]
§ 172,203 Additional description requitements.
(a) Excmprions. Euch shipping papes mucd in connection with a ﬂnmm made nmler an exemption must bear the nol:mon

*DOT-E™ folluwed by the f swpned and so b J that lhe i nrlc.nl, ansociated with the descripta
to which the eumplm applies. ’ . ' -
(1Y) menl ities. The descriprio l'or 3 ial Jefined as “limited ities” in this 'whch:nmcr-mu“ include the

words * Lamucd Qu.mmm or L. 01) fou-mm; the b.m. dcwnpmm

(¢} Blusting caps. The Jescription for a \Mpmenl of N.ng ¢.ap~ must have an eatr) \|uung the numher of t:p\ in the
shipment, cither before or afier the hosic descripion, :

(d) Radisactive matcrial. (1} The deacription for a ‘.', of radisacti marerial must mﬂudr the fullu\ning wdditivnal
cntrics as :IPI"OPI’II(G
(it The name of cach radi lide in the radlicuctive bt in listed i § 173,390 of this wbclupm AN«:\ iations. ¢.g..

“PAio™ arc uuthorized.
tii} A description of the physical and chemical fvrm of the materiul. if the marcria 1 nos in qm.ul fuﬂn

tiii) The activity contained in cach package of the shipment in terme of curics, millicuries., or microcuries. Abbreviations are
authorized.

(iv) The catepory of lubel nppln:d 10 each pacluge in the shipmeni. For example: © RADIO;\(‘I’ IVE WHITE. l .

(v) The trunspon index amgned 10 eich package in the shipment I\c.mng RADIOACTIVE YELLOW-11 or RADIOACTIVE
YELLOW-I Lubels:

{vi) For a ship of fasile divactive Fidiv— : .
(A) The words ““Fissile Exempt."" if the packuge is exempt pursuant 10 § 173398040 of this subchupter. of _
(B) If not exempt. the fssile class of each package in the shipment. punwant 1o § 173.38%a1 of this subchapter: and

(C) For a Fissile Class 111 ship . the addi iunal noati “*Warning=Fisniic Clavs I} Shipmens. Do nat Load More than
* * * Packages per Vchicle. (Aslemh 10 be repluced b) approprisie numNr 1*In. Iuadmg and Swrage Arcus. Keep at Le:ul
20 Feet (6 Meiers) from Olhcr ‘Packages Bearing Radiouctive Lahelh.

(D) ¥a Fuule Class 1t sh-pmem is lobeu.unpomd by water, the supph ion must .-lw nelude the following
statement; For shipment-by water. only onc Fissile Class I lhmmem is pcmmh.d in'each hold.” : :

(vii) For s packagt approved by the U.S. Energy Rescarch und Dovelopment Administrtion tERDAY or UsS. Nuclear
Regulatory Commission (USNRC). » notation of the package ulenuﬁ;.nwn marking s prescribed in the npphc.nNe ERDA or
USNRC spproval. (See i 173.39%a of the subch.uner y

“, of 3 shipment in a foreign-made package. a nutation of the package iden_liﬁcmion marking a3

(viii) For an export
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prescribed in the applicable Internativnal Alnmic Encrpy Agency (JAEA) Cenificate of Compeient Authority which has been
issued for the package. (Sce § 173.39IMaN3) of the subchapier.)

(ix) For a shipment of radicuctive materials being offered and accepted lor tramportation and transporicd within the United
States under the provisions of § 171.12(c) of this subchupter, the shipping paper shall be unnotuted with the following entry:

This shipr i kuges of Type Allow spucific activity radioactive ials limited in Jance with the 1973

IAEA Regulations. punsuant 10 the provisions of 49 CFR 171.121¢). (Noa-applicable entry (v be Jdeleted.)

te) Empiy packagings. Foe other than a tank car, the descriptiun on the \hipping paper for an empty pacluging containing the
residue of 4 hazardous matcrial may comain the wordist "EMPTY ":or “EMPTY: Lust contuined * * " fullowed by the name

of the hazurd ial lust ined in the packuging. This cniry may bc before or aficr the basic description. For empty
tank cars. sce § 124.284¢) of this subchupter.
{1} Tnuupuﬂnmul by air. When a packape ining a h J | is offered for tranaportation by air and this

subchaptcr prohibits its trampontation abvard passenger-currying anr:nfl. the words “*Cargo-only aircraft’™ must be entered
afier the basic description.

tg) Transporiation by rail. (1) The shipping paper for a rail car conaining 3 hazardous malcrial must contuin the notation
“Placarded”” followed by the name of the placand required for the rail car.

123 The >hipping paper fur each specificition DOT 112A or 114A tank car (without head shiclds) ¢ ining 3
compreased pas must contain the notation. ""DOT 112A™ or “DOT 114A.° as appropriate, and either **Must bc handled in
accordunce with FRA E.O. Nu. 37 or ““Shove 10 remt per E.O. No. 5. .

M) Transportatim by highway. Folloning the basic deseripion for a hazardous material in a specification MC 30 or MC 331
carpo lank made of quenched and tempered sicel. there must be entcred fore

(1) Anhydrous ammonia, (i) The woeds 0.2 per cent water' to indicate the suitability fur shipping anhydrous ammunia in the
cargo tank 3» authorized by § 177.817 of this subchupter, or

tii) The words *NOT FOR Q AND T TANKS' when the anhydrows ammonia Jducs not contain 0.2 per cent or mure waier by
weight. _

() Liyucfied petroieum gas. The word “"Non-corronive™ of “*Non-cor™™ 10 indicate the switability for shipmenr of the
**Non-corrusive”” liqueticd petroleum gas offred for transportistion by carpy (wak as authorized by § 173, M$tan ) Note 1S of
this subchapter.

1)) Transportation by water. 11) Each shipment by water must have the following additivaul shipping paper entries:

a It

tid Identification of the 1ype of packages such 3¢ Barrels. drums, cylinders, and boxes,
it The number of each l)'pé of packape including those in a freight container or vn a palier. and
tiii} The gross weight of cach type of pachage or the indisidual pross weight of cach package.

2) The ~hipping paper for 3 hazirdous ataicrial offered for transportation by water to any couniry vutside the United States
musl have in Mcmhe‘i\ the technical name of the material fulluw ing the proper shipping asme when the materil is doseribed
by 3 R0 entry i § 172,101, For Examale: Corrosive liqiid. n.ou. tcapry sl chlorider. Corranis e munerial. However, for a
minwure. only the technical name o any hazarduus axsterial giving the minture its hazardous propertics must be identifted.

(33 The entry *"Skin corruosive only™" must b included 1o sl suthorize umder deck™ stowage for corrosis ¢ liguid, n.o.s.
and corrusive solid. n.0.3. that mect only the currosion 10 skin cnteria of § 173,240k 1).

149 U.S.C. 180}, 131, 1808)

[Amdt. l7‘-‘9\ 41 FR 40677, Scpt. 20, 1976, as amended by Amdt. 172.290, 41 FR 27067, Dec. W). 1976 -\mdl 1724140 FR
10918, Mar. 16. 1978: Amd1. 172-48, 4\ FR 391, Sept. 7, 1978]

Statutory Authority: MS s 116.07 subd 4
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