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DEFj State of Michigan
D— Department of Environmental Quality

HAZARDOUS WASTE MANAGEMENT FACILITY OPERATING LICENSE

F" ;2 OF LICENSEE: : Michigan State University

NAME OF FACILITY OWNER: . ~ Michigan State University
NAME OF FACILITY OPERATOR: Michigan State University

NAME OF TITLEHOLDER OF LAND:  Michigan State University

FACILITY NAME: Michigan State Uni\)ersity Waste Storage Facility
FACILITY LOCATION: ' 3634 EastJolyRoad

i Lansing, Michigan 48910
EPA IDENTIFICATION (ID) NUMBER: MID 053 343 976 EFFECTIVE DATE: January 31. 2014
REAPPLICATION DA;I'E: July 31, 2014 EXPIRATION DATE: January 31, 2024
AUTHORIZED ACTIVITIES | |

Pursuant to Part 111, Hazardous Waste Management, of Michigan's Natural Resources and Environmental Protection Act,

1994 PA 451, as amended (Act 451), being §§324.11101 to 324.11153 of the Michigan Compiled Laws, and the hazardous waste
management administrative rules (hereafter called the "rules") promulgated there under, being R 299.9101 et. seq. of the Michigan
Administrative Code, by the Michigan Department Environmental Quality (MDEQ), an operating license (hereafter called the
"license") is issued to Michigan State University Waste Storage Facility (hereafter called the "licensee") to operate a hazardous wast
management facility (hereafter called the "“facility”") located at latitude 84°29'54" and Iongltude 42°40'58", The licensee is authorized
to conduct the following hazardous waste management activities:

L) ‘'ORAGE [J TREATMENT ] DISPOSAL ] POSTCLOSURE
d° _ Container [] Container (1 Landfil []Tank
[] Tank [JTank []J Land Application [] Surface Impoundment
[ ] Waste Pile _ ] Surface Impoundment [] Surface Impoundment  [] Landfill
. [ Surface Impoundment [ Incinerator [] Waste Pile
] Drip Pad [ other:

APPLICABLE REGULATIONS-AND LICENSE APPROVAL

The conditions of this license were developed in accordance with the applicable provisions of the rules, effective November 5, 2013.

N The licensee shall comply with all terms and conditions of this license, Part 111, and its rules. This license consists of the 16 pages

of conditions attached hereto as well as those in Attachments 1 through 11, and the applicable rules contained in R 299.9101 throug
R 299.11008, as specified in the license. For purposes of compliance with this license, applicable rules are those that are in effect o
the date of issuance of this license in accordance with R 299.9521(3)(a). .

This license is based on the information in the license application submitted on April 19, 2013, and any subsequent amendments
(hereafter referred to as the "application"). Pursuant to R 299.9519(11)(c), the license may be revoked if the licensee fails, in the
application or during the license issuance process, to disclose fully all relevant facts or, at any time, misrepresents any relevant facts.
As specified in R 299.9519(1), the facility shall be constructed, operated, and maintained in accordance with Part 111 of Act 451, the
rules, and this license.

Th|s license is effective on the date of issuance and shall remain in effect for 10 years from the date of issuance, unless revoked
pursuant to R 299.9519 or continued in effect as prowded by the Michigan Administrative Procedures Act, 1969 PA 306, as amende
(Act 306).

Issued this 31% day-of January, 2014

s %Nk% W ,

. zabeth'M. Browne, Chief
"—uifice of Waste Management and Radioiogical Protection
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STANDARD CONDITIONS

TERMINOLOGY AND REFERENCES

Throughout this license, the term "Office” means the Office of Waste Management and Radiological
Protection within the MDEQ responsible for administering Part 111 of Act 451 and the rules.
Throughout this license, "Director" means the Director of the MDEQ or the Director's duly authorized
designee such as the Office Chief. All of the provisions of Title 40 of the Code of Federal Regulations
(CFR) referenced in this license are adopted by reference in R 299.11003.

EFFECT OF LICENSE

Except as otherwise provided by law, any treatment, storage, or disposal of hazardous waste not
specifically authorized in this license is prohibited. Issuance of this license does not authorize any
injury to persons or property, any invasion of other private rights, or any infringement of federal, state,
or local law or regulations {R 299.9516(8)}; nor does it obviate the necessity of obtaining such permits
or approvals from other units of government as may be required by law. Compliance with the terms of
this license does not constitute a warranty or representation of any kind by the MDEQ, nor does the
MDEQ intend that compliance with this license constitutes a defense to any order issued or any action
brought under Act 451 or any other applicable state statute or §106(a) of the Comprehensive
Environmental Response, Compensation, and Liability Act (CERCLA) {42 U.S.C. 9606(a)}, the
Resource Conservation and Recovery Act of 1976, as amended (RCRA), and its rules, or any other
applicable federal statute. The licensee, however, does not represent that it will not argue that
compliance with the terms of this license may be a defense to such future regulatory actions. Each
attachment to this license is a part of, and is lncorporated into, this license and is deemed an
enforceable part of the license.

SEVERABILITY

The provisions of this license are severable, and if any provision of this license, or the application of
any provision of this license to any circumstance, is held invalid, the application of such provision to
other circumstances and the remainder of this license shall not be affected thereby.

RESPONSIBILITIES

1. The licensee shall comply with Part 111 of Act 451, the rules, and all conditions of this license,
except to the extent authorized by the MDEQ pursuant to the terms of an emergency operating
license. Any license noncompliance, except to the extent authorized by the MDEQ pursuant to
the terms of an emergency operating license, constitutes a violation of Part 111 of Act 451 and
is grounds for enforcement action, license revocation, license modification, or denial of a
license renewal application. {§§11148, 11150, and 11151 of Act 451; R 299.9521(1)(a) and (c)
and (3)(a) and (b); and 40 CFR §270.30(a)}

2. If the licensee wishes to continue an activity regulated by this license after the expiration date
of this license, the licensee shall submit a complete application for a new license to the Office
Chief at least 180 days before this license expires, July 31; 2023, unless an extension is

- granted pursuant to R 299.9510(5). To the extent the licensee makes a timely and sufficient

application for renewal of this license, this license and all conditions herein will remain in effect
beyond the license expiration date and shall not expire until a decision on the application is
finally made by the MDEQ, and if the application is denied or the terms of the new license are
limited, until the last day for applying for judicial review of the new license or a later date fixed
by order of the reviewing court consistent with §91(2) of Act 306. {R 299.9521(1)(a) and (c)
and (3)(a) and 40 CFR §270.30(b)}
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3. The licensee shall comply with the conditions specified in R 299.9521(1)(b)(i) to (jii) and
40 CFR §270.30(c) through (k), (N(2), (3), (5), (7), and (11), and (m). {§§11123(3), 11146(1).
and (2), and 11148(1) of Act 451 and R 299.9501(1), R 299.9516, R 299.9519,
R 299.9521(1)(a) and (b) and (3)(a) and (b), R 299.9522, and R 299,9525}

4

4, The licensee shall give notice to the Office as soon as possible prior to any planned physical
alterations or additions to the licensed facility. {R 299.9501, R 299. 9519(1) and Part 6 of the
Part 111 Rules} -

E. SUBMITTAL DEADLINES

When the deadline for submittals required under this license falls on a weekend or legal state holiday,
the deadline shall be extended to the next regular business day. This extension does not apply to the
deadline for financial mechanisms and associated renewals, replacements, and extensions of financial
mechanisms required under this license. The licensee may request extension of the deadlines for
submittals required under this license. The licensee shall submit such requests at least five business
days prior to the existing deadline for review and approval by the Office Chief. Written extension
requests shall include justification for each extension. {R 289.9519 and R 299.9521(3)(a)}
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PART Il
GENERAL OPERATING CONDITIONS

GENERAL WASTE ANALYSIS

The licensee shall ensure that any waste managed at the facility has been properly characterized
pursuant to R 299.9302 and comply with the procedures described in the attached Waste Analysis
Plan, Attachment 1, of this license. {R 299.9605(1), and 40 CFR §264.13}

SECURITY

The licensee shall comply with the barrier, surveillance, and signhage requirements of R 299.9605(1)
and 40 CFR §264.14.

GENERAL INSPECTION REQUIREMENTS

- The licensee shall inspect the facility in accordance with the Inspection Sc‘hedule, Attachment 2, of
this license and comply with the inspection requirements of R 299.9605(1) and 40 CFR §264.15.

PERSONNEL TRAINING

The licensee shall comply with the personnel training requirements of R 298.9605 and
40 CFR §264.16. The Personnel Training Program, Attachment 3, of this license shall, at a mlnlmum,
. cover all items in R 299.9605 and 40 CFR §264.16.

PREPAREDNESS AND PREVENTION

The licensee shall comply with the preparedness and prevention requirements of R 299.9606 and
40 CFR Part 264, Subpart C. .

CONTINGENCY PLAN

The licensee shall comply with the contingency plan requirements of R 299.9607 and

40 CFR Part 264, Subpart D. The Contingency Plan, Attachment 4, of this license and the prescribed
emergency procedures shall be immediately implemented by the licensee whenever there is a fire,
explosion, or other release of hazardous waste or hazardous waste constituents that threatens or
could threaten human health or the environment, or if the licensee has knowledge that a spill has
reached surface water or groundwater.

DUTY TO MITIGATE

Upon notification from the Office Chief or his or her designee that an activity at the facility may present
" an imminent and substantial endangerment to human heaith or the environment, the licensee shall
immediately comply with an order issued by the Office Chief pursuant to §11148(1) of Act 451 to halt
such activity and conduct other activities as required by the Office Chief to eliminate the said
endangerment. The licensee shall not resume the halted activity without the prior written approval
from the Office Chief. {§11148 of Act 451 and R 299.9521(3)(b)}
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H.  "MANIFEST SYSTEM

The licensee shall comply with the manifest requirements of R 299.9304, R 299.8305, and
R 299.9608.

RECORD KEEPING AND REPORTING

1.

The licensee shall comply with the written operating record requirements of R 299.9609 and
40 CFR §264.73 and Part 264, Appendix I.

The licensee shall comply with the biennial report requirements of R 299 9610.
{R 299.9521(1)(a) and 40 CFR §270.30(1)(9)}

The licensee shall submit the results of all environmental monitoring required by this license
and any additional environmental sampling or analysis conducted beyond that required by this
ficense, in the form of an Environmental Monitoring Report to the Office Chief within 60 days
after any sample collection. 1n addition, the licensee shall submit air monitoring results to
MDEQ, Air Quality Division. {R 299.9521(1)(a) and R 299. 9521(3)(b) and

40 CFR §270. 30(I)(4)}

The licensee shall provide environmental monitoring information or data that is required
pursuant to this license, to an authorized representative of an environmental or emergency
response department of the city of Lansing or county of Ingham, who requests such
information or data and that has jurisdiction over the facility. Such information or data shall be
made available on the same day the licensee forwards this information to the Office Chief.

{R 299.9521(3)(b)}

The licensee shall immediately report to the Office Chief any noncompliance with the license
that may endanger human health or the environment by doing both of the following:

(a) The licensee shall immediately notify the Hazardous Waste Section at 517-284-6562, if
the noncompliance occurs Monday through Friday during the period of 8:00 a.m.
to 5:00 p.m., except state holidays, or by calling the MDEQ Pollution Emergency
Alerting System (PEAS) at 1-800-292-4706 during all other times. This notice shall
include the following:

() Information concerning the fire, explosion, release, or discharge of any
hazardous waste or hazardous waste constituent that could threaten human
health or the ‘environment, that has reached surface water or groundwater, or
that may endanger public drinking water supplies or the environment; and

(i) A description of the occurrence and its cause, including all of the information
outlined in R 299.9607(2)(a)-(i).

(b) The licensee shall also follow up the verbal notice by providing a written report to the
Office Chief within five days of the time the licensee becomes aware of the
circumstances. The written report shall contain all of the information in -
Condition 11.1.5.(a)(i)-(ii) of this license along with a description of the noncompliance
and its cause; the periods of noncompliance (including exact dates and times); whether
the noncompliance has been corrected and, if not, the anticipated time itis expected to
continue; and steps taken or planned to reduce, eliminate, and prevent recurrence of
the noncompliance and when those activities occurred or will occur. The Office Chief
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may waive the 5-day written notice requirement in favor of submittal of a written report
within 15 days of the time the licensee becomes aware of the circumstances.

{R 299.9521(1)(a) and R 299.9607 and 40 CFR §270.30()(6)}

6. The licensee shall report all other instances of noncompliance with this license, Part 111 of
Act 451, the rules,.and any other applicable environmental laws or rules that apply to the
licensed facility, at the time monitoring reports required by this license are submitted or within
30 days, whichever is sooner. The reports shall contain the information listed in
Condition I1.1.5. of this license. {R 299.9521(1)(a) and 40 CFR §270.30(1)(10)}

7. The licensee may make minor modifications to the forms contained in the attachments to this
license. The modifications may include changing the format, updating existing references and
information, adding necessary information, and changing certification and notification
information in accordance with Part 111 of Act 451 and its rules and RCRA and its regulations.
The licensee shall submit the modifications to the Office Chief prior to implementing the use of
the modified form(s). If the Office Chief does not reject or require revision of the modified
form(s) within 14 days of receipt, the licensee shall implement use of the modified form(s) and
the form(s) shall be incorporated into this license as a replacement for the existing form(s).

J.  CLOSURE
The licensee shall comply with the closure requirements of R 299.9613. The licensee shall close the
facility in accordance with the Closure Plan, Attachment 5, of this license, all other applicable .

requirements of this license, and all other applicable laws. {R 299.9613 and 40 CFR Part 264,
Subpart G, except 40 CFR §§264.112(d)(1), 264.115, and 264.120}

K. WASTE MINIMIZATION
The licensee shall certify, at least annually, that the licensee has a hazardous waste minimization

program in place. {R 299.9609(1)(a) and 40 CFR §264.73(b)(9), and §3005(h) of RCRA,
42 U.S.C. §6925(h)}

L. LAND DISPOSAL RESTRICTIONS

The licensee shall comply with ail of the requirements of 40 CFR Part 268. {R 299.9627 and
40 CFR Part 268} A ‘

M. AIR EMISSION STANDARDS

1. The licensee shall comply with the requirements of 40 CFR Part 264, Subpart CC, regarding
air emission standards for tanks, surface impoundments, and containers.

2. The licensee shall notify the Office Chief of any waste management units that become subject
to the requirements of 40 CFR Part 264, Subparts AA, BB, and/or CC within 30 days of the
start of the regulated activity.

{R 299.9630, R 299.9631, and R 299.9634 and 40 CFR Part 264, Subparts AA, BB, and CC}
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N. DOCUMENTS TO BE MAINTAINED AT THE FACILITY

The licensee shall maintain at the facility the following documents and amendments required by this
license, until closure/postciosureis completed, certified by an independent registered professional
engineer, and the facility is released from financial assurance requirements for closure/postclosure by
the Director:

1. Waste Analysis Plan, including Quality Assurance/Quality Control (QA/QC) Plans.

2, Inspection Schedules and records.
3. Personnel Training Program documents and records.
4, Contingency Plan.
5. Closure Plan.
6. Operating record.
7. Site Security Plan.
8. Facility engineering plans and specifications. )
9.. Record keeping procedufes. ,
10. Environmental monitbring plans, including Sampling and Analysis Plans and QA/QC Plans.
11. Environmental monitoring data and statistical records.
13. Preventative procedures (Personnel Protection Plan).
14. Hazardous waste minimization program certification.
{R 299.9521(3)(a)} '

0. ENGINEERING PLANS

The licensee shall construct, operate, and maintain the facility in accordance with the Engineering
Plans, Attachment 6, of this license and any modifications to those plans shall be made in accordance
with this license. '
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PART Iii

CONSTRUCTION FOR EXPANSION CONDITIONS

CONSTRUCTION

1.

The licensee shall expand the facility to include hazardous waste storage operations in the
West Storage Building in accordance with the Engineering Plans, Attachment 6, of this license.

The licensee shall construct an enclosed corridor between the East Storage Building and the
Middle Storage Building in accordance with the Engineering Plans, Attachment 8, of this
license.

The licensee shall construct a designated aisle in the Middle .Storage Building for the transport
of hazardous waste containers to the West Storage Building.

The licensee shall comblete all tasks identified in the Michigan State University Waste Storage
Facility Alteration and Document Submittal Schedule included in Attachment 6 of this license,
in accordance with the schedule provided therein.

The licensee shall notify the Office Chief at least seven days prior to lnltlatlng any alterations
for the expanded facility.

The licensee shall obtain written approval from the Office Chief prior to initiating any alterations
that modify the design standards or increase the containment or storage capacity approved in
the Engineering Plans, Attachment 6, of this license. The alteratlons shall become part of this
license upon approval by the Office Chlef

The licensee shall ensure that the registered professional engineer who signs the certification
of construction required under §11123(2)(n)(ii) of Act 451, or competent subordinates under
his or her direct supervision, are on-site at all times when construction activity authorized under
this license is performed.

The authorization to construct the expanded facility is valid for 3 years from the issuance date
of this license. This authorization remains valid for a period of not more than 10 years if
construction is initiated within the 3-year period and proceeds in a continuous manner.

{R 299.9516(1)}

POSTCONSTRUCTION DOCUMENTATION

1.

The licensee shall submit postconstruction documentation to the Office Chief following

compietion of the construction for the expanded facility. The postconstruction documentation

shall include the following:

(a) Any changes in, or additions to, the previously submitted disclosure information, or a
certification that the disclosure listings previously submitted continues to be correct.

(b) A certification under the seal of a licensed professional engineer verifying that the
construction has proceeded according to the plans approved by the Office Chief-and, if
applicable, the approved construction permit, including as-built plans.

(c) A certifi catlon of the expanded facility capability of treating, storing, or dlsposmg of
hazardous waste in compliance with Part 111 of Act 451.
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(d) Information regarding any deviations from the specific conditions in this license.

{8§11123(2)(n) and 11125(9)}

The licensee shall submit the required postconstruction documentation in accordance with the

scheduie below.

POSTCONSTRUCTION DOCUMENTATION

SUBMITTAL DEADLINE

Updated disclosure information or
certification that disciosure continues to be
correct

Within 30 days after the change or within
30 days of construction compiletion,
whichever occurs first.

Cetrtification of construction

Within 30 days of construction compietion
and anytime thereafter, when requested by
the Office Chief.

Certification of capability signed and sealed
by licensed professional engineer

Within 30 days of construction completion.

Information regarding any deviations from

specific conditions in license

As soon as the licensee becomes aware of
the need to make the deviation, if applicable.

{§11125(9)}

C. OPERATION

1.

The license shall not treat, store, or dispose of hazardous waste in the expanded facility until a

final written authorization is obtained from the Office Chief. {§11124(1)}

The licensee shall operate the expanded facility in compliance with Part 111 of Act 451, the

rules, and this license. {R 299.9519(1)}
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PART IV

CONTAINER STORAGE CONDITIONS

The hazardous waste container storage areas at the facility shown in Attachment 8, Figure C1-1a and
Figure C-2, are covered by this license. Any expansion or enlargement beyond the facility boundary
shown in the Site Plan or beyond the 7,900 gallon storage design capacity requires a new operating
license for the expansion, enlargement, or alteration of an existing facility from the Director. The Site

Plan is incorporated into this license as part of Attachment 6. {R 299.9521(1)(b)}

WASTE IDENTIFICATION AND QUANTITY

1. The licensee may store no more than a total volume of 7,900 gallons of the hazardous wastes
listed in the Acceptable Waste Codes, Attachment 7, in containers at the facility subject to the
terms of this license. The maximum number of containers of hazardous waste that may be
stored at the facility is restricted to the following limits for the rooms identified in Figure C1-1a
and Figure C-2. {R 299.9521(2)(d)}

2. The maximum volume and number of 55-gallon containers, or an equivalent volume in other
size containers, of hazardous waste that may be stored in the individual container storage
areas at the facility shall be restricted as follows: {R 299.9521(2)(d)}

Hazardous Waste
Container Storage Area Container Storage | Maximum Number
" Location g Capacity of 55-Gallon
Room Number . .
Irrespective of Containers
Container Size
East Storage Room 100 -
Building Consolidation Room 3,480 gallons 50
Room 120 -
Lab Pack Room . 200 gallons 0
- Room 130 -
| Storage Room 750 gallons 0
West Storage Room W120 -
Building Waste Storage Area 3,470 gallons 100
3. The licensee shall restrict the storage of corrosive, solvent, and lab-pack wastes to the

respective areas in the East Storage Building shown on Figure C1-1a. {R 299.9605(1) and

40 CFR 264.17}

4, The licensee shall restrict the storage of hazardous waste in the West Storage Building to the

respective area shown on Figure C-2. {R 299.9605(1) and 40 CFR 264.17}

5. The licensee shall not mix or consolidate hazardous waste in the West Storage Building.
6. The licensee shall restrict the storage of hazardous waste to the interior of the facility.
7. The licensee shall not store hazardous wéste in the Middle Storage Building.

8. Figuré C1-1a and Figure C-2 are incorporated into this license as part of Attachment 8.
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C. USE AND MANAGEMENT OF CONTAINERS

1. The licensee shall manage all containers in compliance with R 299.9521(3)(b), R 299.9614,
and R 299.9627 and 40 CFR §§264.171, 264.172, 264.173, and 268.50(a)(2)(i).

2 The licensee shall only place containers, stacked no greater than one high, into the hazardous

waste container storage areas referenced in Condition Ill.A. of this license in accordance with
the configuration shown in Figure C1-1a and Figure C-2 of Attachment 8, Container Storage
Program, of this license or an alternate configuration approved by the Office Chief.

{R 299.9521(3)(b)}

3. The licensee shall operate and maintain the containment system in accordance with the
requirements of R 299.9614 and 40 CFR §264.175 and the attached plans and specifications
in Attachment 6 of this license.

SPECIAL REQUIREMENTS FOR IGNITABLE OR REACTIVE WASTES

1. The licensee shall locate containers holding ignitable or reactive wastes in accordance with
R 299.9614 and 40 CFR §264.176.

2.  The licensee shall take precautions to prevent the accidental ignition or reaction of ignitable or:
reactive wastes by following the procedures specified in portions of the Preparedness and
Prevention, Attachment 9, of this license. The licensee shall document compliance with this
condition and place this documentation in the operating record. {R 299.9605 and
40 CFR §264.17(a) and (c)} '

SPECIAL REQUIREMENTS FOR INCOMPATIBLE WASTES OR MATERIALS

1. The licensee is prohibited from placing incompatible wastes or incompatible wastes and
materials in the same container. {R 299.9521(2)(d) and (3)(b)}

2. The licensee shall prevent the placement of hazardous waste in an unwashed container that
previously held an incompatibie waste or material. {R 299.9614 and 40 CFR §264.177(b)}

- 3. The licensee shall document compliance with Conditions Ill.E.1. and lll.E.2. of this ficense and

place this documentation in the operating record. {R 299.9605 and 40 CFR §264.17(c)}

4, The licensee shall separate containers of incompatible wastes as indicated in the procedures
contained in Attachment 9 of this license. {R 299.9614 and 40 CFR §264.177(c)}

DISPOSITION OF ACCUMULATED LIQUIDS
The licensee shall remove all liquids accumulated in the containment system within 24 hdurs of

detection and manage the liquids in accordance with the requirements of Part 111 of Act 451 and the
rules. {R 299.9521(3)(b) and R 299.9614(1)(a) and 40 CFR §264.175(b)(5)}

o
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: PART V
ENVIRONMENTAL MONITORING CONDITIONS

AMBIENT AIR MONITORING PROGRAM

1.-  The licensee shall conduct an ambient air monitoring in accordance with the program specified
in Attachment 10 of this license. {R 299.9611(2)(c)}

2. The licensee shall report ambient air monitoring results as reqwred by Condition 11.1.3 of this
hcense

PART VI
CORRECTIVE ACTION CONDITIONS

CORRECTIVE ACTION AT THE FACILITY

1. The licensee shall implement corrective action for all releases of a contaminant from any waste
management unit (WMU) at the facility, regardless of when the contaminant may have been
placed in or released from the WMU. For the purposes of this license, the term "corrective
action" means an action determined by the Office Chief to be necessary to protect the public
health, safety, welfare, or the environment, and includes, but is not limited to, investigation,
evaluation, cleanup, removal, remediation, monitoring, containment, isolation, treatment,
storage, management, the temporary relocation of people, and the provision of alternative
water supplies, or any corrective action allowed under Title |l of the federal Solid Waste
Disposal Act, PL 89-272, as amended, or regulations promulgated pursuant to that act. For
the purposes of this license, the process outlined in Part 111 of Act 451 and the environmental
protection standards adopted in R 299.9629 shall be used to satisfy the corrective action
obligations under this license. {§§11102 and 11115a of Act 451 and R 299.9629}

2. To the extent that a release of a hazardous substance, as defined in §20101(t) of Act 451, that
is not also a contaminant, as defined in §11102(2) of Act 451, is discovered while performing
corrective action under this license, the licensee shall take concurrent actions as necessary to
address the Part 201, Environmental Remediation, of Act 451 remedial obligations for that .
release. {R 299.9521(3)(b)}

CORRECTIVE ACTION BEYOND THE FACILITY BOUNDARY

The licensee shall implement corrective action beyond the facility in accordance with §11115a of
Act 451 and R 299.9629(2). '

IDENTIFICATION OF WASTE MANAGEMENT UNITS AND AREAS OF CONCERN

The WMUs and areas of concern (AOCs) at the facility are identified below and shown on Flgure B5-2
in Attachment 5, Closure Plan, of this license.

WMU 1 Woaste Storage Facility (i.e., East, Middle, and West Storage Buildings)
AOC 1 Mercury Impacted Soil Area discovered in 1991

AOC 2 Mercury Impacted Soil Area discovered in 2001
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1.

WMU 1 does not require corrective action at this time. The unit is currently operating pursuant
to the act and its rules with no evidence .of a release of any contaminhants. Corrective action
may be required when the unit undergoes final closure.

AOC 1, identified in the MSU Waste Storage Facility Soil Remediation Plan dated May 3, 1991,

does not require further corrective action. The MDEQ approved the July 12, 1991, Report of
Soil Remediation, documenting removal of the mercury impacted soils on August 9, 1991.

AOC 2, identified in the Mercury Delineation Report and Removal Work Plan dated
November 5, 2001, does not require further corrective action. The MDEQ approved the
December 3, 2001, Corrective Action Report — Removal of Mercury Impacted Soll,
documenting removal of the mercury impacted soils on December 19, 2001.

{§§11102 and 11115a of Act 451 and R 299.9521(3)(b) and R 299.9629}

4.

Within 30 days of discovery of a new WMU or a release of a contaminant from a new WMU,
the licensee shall provide written notification to the Office Chief. The written notification shall
include all of the following information:

(@) The location of the unit on the facility topographic map.

(b) = The designation of the type of unit.

(c) The general dimensions and structural description, including any avallable drawings of
the unit.

(d) The date the unit was operated.

(e) Speéiﬁcation of all waste(s) that have been managed in the unit.

® All available information pertaining to any release of a contaminant from the unit.
Based on a review of all of the 'information providéd in Condition V.C.4. of this license, the
Office Chief may require corrective action for the newly-identified WMU. The licensee shall

submit a written remedial investigation (RI) Work Plan to the Office Chief within 60 days of
written notification by the Office Chief that corrective action for the unit is required.

{§§11102 and 11115a of Act 451 and R 299.9504(1), R 299.9508(1)(b), and R 299.9629 and
40 CFR §270.14(d)}

CORRECTIVE ACTION INVESTIGATION

The licensee shall conduct a Corrective Actlon Investlgatlon to determine if a release of a _
contaminant(s) from any of the WMU identified in Condition V.C. of this license has occurred and, if a
release(s) has occurred, evaluate the nature and extent of the release(s). The licensee shall submit a
written Corrective Action Investigation Work Plan, Corrective Action investigation Final Report
documenting compliance with the approved Work Plan and:supporting further corrective action at the
facility, and Corrective Action Investigation progress reports to the Office Chief for review and
approval in accordance with Condition V.K. of this license. The Office Chief will approve, modify and
approve, or provide a Notice of Deficiency (NOD) for the Work Plan and Final Report. Upon approval,
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the Work Plan and Final Report become enforceable condltlons of this license. {§§1 1 102 and 11115a
of Act 451 and R 299.9629} .

E. INTERIM MEASURES

The licensee shall conduct interim measures (IM) at the facility, if determined necessary by the
licensee or the Office Chief, to cleanup or remove a released contaminant or to take other actions,
prior to the implementation of corrective measures, as may be necessary to prevent, minimize, or
mitigate injury to the public health, safety, or welfare, or to the environment. The licensee shall submit
a written IM Work Plan, an IM Final Report documenting compliance with the approved Work Plan and
supporting further corrective action at the facility, and IM progress reports to the Office Chief for
review and approval in accordance with Condition V.K. of this license. The Office Chief will approve,
modify and approve, or provide an NOD for the Work Plan and Final Report. Upon approval, the ,
Work Plan and Final Report become enforceable conditions of this license. {§§11102 and 11115a of
Act 451 and R 299.9629}

F. D_ETERMINATION OF NO FURTHER ACTION

1. The licensee shall continue corrective ac{ion measures to the extent necessary to ensure that
the applicable environmental protection standards adopted in Part 111 of Act 451, are met, if
the limits are not Iess stringent than allowed pursuant to the provisions of RCRA.

2. Based on the results of the Corrective Action Investigation and other relevant information, the
licensee shall submit a written request for a license minor modification to the Office Chief if the
o licensee wishes to terminate corrective action for a specific WMU identified in Condition VI.C.
! of this license. The licensee must demonstrate that there have been no releases of a
o ‘ contaminant(s) from the WMU and that the WMU does not pose a threat to public health,
safety, welfare, or the environment.

3. Based on the results of the Corrective Action Investigation and other relevant information, the
licensee shall submit a written request for a license major modification to the Office Chief if the
licensee wishes to terminate facility-wide corrective action. The licensee must conclusively
demonstrate that there have been no releases of a contaminant(s) from any of the WMU at the
facility and that none of the WMUSs pose a threat to public health, safety, welfare, or the '
environment.

4, if, based upon a review of the licensee's request for a license modification pursuant to
Condition VI.F.2. or VI.F.3. of this license, the results of the completed Corrective Action
investigation, and other relevant information, the Office Chief determines that the releases or
suspected releases of a contaminant(s) do not exist and that the WMU(s) do not pose a threat
to public health, safety, weilfare, or the environment, the Office Chief will approve the
requested modification, subject to Conditions VI.F.5. and VI.F.6., below.

5. A determination of no further action shall not preclude the Office Chief from requiring
continued or periodic monitoring of air, soil, groundwater, or surface water, if necessary to
protect public health, safety, welfare, or the environment, when facility-specific circumstances
indicate that potential or actual releases of a contaminant(s) may occur.

- 6. A determination of no further action shall not preclude the Office Chief from requiring further
(- corrective action at a later date, if new information or subsequent analysis indicates that a
release or potential release of a contaminant(s) from a WMU at the facility may pose a threat
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to public health, safety, welfare, or the environment. The Office Chief will initiate the
necessary license modifications if further corrective action is required at a later date.

{§§11102 and 11115a of Act 451 and R 299.9629(2)}

G. CORRECTIVE MEASURES STUDY

If the Office Chief determines, based on the results of the Corrective Action Investigation and other
relevant information, that remedial activities are necessary, the Office Chief will notify the licensee in
writing that a Corrective Measures Study (CMS) is required. If required by the Office Chief, the -
licensee shall conduct a CMS to develop and evaluate the corrective measures alternative(s)
necessary to address the release(s) of a contaminant(s) or hazardous substances and the WMU(s)
that are identified in the approved Corrective Action Investigation Final Report as requiring final
remedial activities. The licensee shall submit a written CMS Work Plan, a CMS Final Report
documenting compliance with the approved Work Plan and supporting further corrective action at the
facility, and CMS progress reports to the Office Chief for review and approval in accordance with
Condition VI.K. of this license. The Office Chief will approve, modify and approve, or provide an NOD
for the Work Plan and Final Report. Upon approval, the Work Plan and Final Report become ..
enforceable conditions of this license. {§§11102 and 11115a of Act 451 and R 299.9629}

H. CORRECTIVE MEASURES IMPLEMENTATION PLAN

1. The licensee shall conduct final corrective measures based on the CMS Final Report approved
by the Office Chief. The licensee shall submit a written Corrective Measures Implementation
(CMI) Work Plan to the Office Chief for review and approval. The licensee shall also submit a
written CMI Final Report documenting the compliance with the approved CMI Work Plan with
justification that the corrective actions may cease, and CMI progress reports to the Office Chief
for review and approval in accordance with Condition VI.K. of this license. The Office Chief will
approve, modify and approve, or provide an NOD for the Work Plan and Final Report. Upon
approval, the Work Plan and Final Report become enforceable conditions of this license.

2. The Office will provide notice of its draft decision on the CMI Work Plan to persons on the
facility mailing list and provide an opportunity for a pubiic hearing.

3. The licensee shall implement the approved CMI Work Plan within 60 days of receipt of the
Office Chief's written approval of the Work Plan.

{§§11102 and 11115a of Act 451 and R 299.9629}

L. CORRECTIVE ACTION MANAGEMENT UNITS.
If applicable, the licensee shall comply with the réquirements of R 299.9635 in order to designate an
area at the facility as a corrective action management unit for implementation of corrective measures. -
{R 299.9521(3)(a)}

J. TEMPORARY UNITS
If applicable, the licensee shall comply with the requirements of R 299.9636 in order to designate tank

or container storage units used for the treatment or storage of remediation wastes as temporary units
for implementation of corrective measures. {R 299.9521(3)(a)}
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K, SUMMARY OF CORRECTIVE ACTION SUBMITTALS

The licensee shall submit the required documents in accordance with Conditions VI.D, VI.E, VI.G, and
VI.H. of this license and the schedule below. '

Document Submittal Deadline
Written notification of a new release of a’
contaminant from an existing WMU, a new
WMU, or a release of a contaminant from a
new WMU
Corrective Action investigation Work Plan for
a newly-identified release of a contaminant
from an existing WMU, a new WMU, or a
release of a contaminant from a new WMU
Revised Corrective Action Investigation Work | Within 30 days of receipt of Corrective

Within 30 days of discovery

Within 60 days of receipt of notification
that a Corrective Action Investigation is
required

Plan for WMUs and contaminant releases Action Work Plan NOD
Within 30 days of initiation of the
Corrective Action Investigation progress Corrective Action Investigation and every
| reports 60 days thereafter, unless otherwise
approved

Corrective Action Investigation Final Report Within 60 days of completion of Corrective
for WMUs and contaminant releases Action Investigation

Revised Corrective Action Investigation Final | Within 30 days of receipt of Corrective
Report, for WMUs and contaminant releases | Action Investigation Final Report NOD
IM Work Plan for WMUs and contaminant Within 60 days of receipt of notification

releases that IM Work Plan is required
Revised IM Work Plan for WMUs and Within 30 days of receipt of IM Work Plan
contaminant releases NOD :
: ' Within 30 days of initiation of the IM and
IM progress reports every 30 days thereafter, uniess otherwise
. . approved '
Irl;/:le;:lsReport for WMUS and contaminant Within 60 days of completion of the IM
Revised IM Final Report for WMUs and Within 30 days of receipt of IM Final
contaminant releases Report NOD
CMS Work Plan for WMUs and contaminant | Within 60 days of receipt of notification
releases . that CMS is required .
Revised CMS Work Plan for WMUs and Within 30 days of receipt of CMS Work
contaminant releases Plan NOD
Within 30 days of initiation of the CMS and
CMS progress reports - every 60 days thereafter, unless otherwise
' approved

CMS F'.n al Report for WiUs and Within 60 days of completion of the CMS
contaminant releases :

Revised CMS Final Report for WMUs and Within 30 days of receipt of CMS Final
contaminant releases Report NOD

CMI Work Plan for WMUs and contaminant Within 60 days of approval .of the CMS
releases Final Report
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Document : Submittal Deadline
Revised CMI Work Plan for WMUs and Within 30 days of receipt of CMI Work
contaminant releases Plan NOD
. ' Within 30 days of implementation of the
CMI progress reports CMI Work Plan and every 30 days

thereafter, unless otherwise approved

Within 60 days of the remedial actions
have been completed and cleanup criteria
have been met

Revised CMI Final Report for WMUs and Within 30 days of receipt of CMI Final
contaminant releases Report NOD

CMI Final Report for remiediated WMUs and
contaminant releases ~

L. CORRECTIVE ACTION DOCUMENTS RETENTION

The licensee shall maintain all corrective action documents required by this license at the
facility. The documents shall be maintained for the operating life of the facility or until the facility
is released from financial assurance requirements for corrective action by the Director,
whichever is longer. The licensee shall offer such documents to the Office Chief prior to
discarding those documents. {§§11102 and 11115a of Act 451 and R 299.9521(3)(b) and

R 299.9629}
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i Waste Analysis Plan, Revision No. 1
. ' ' Site ID No. MID053343976
FORM EQP 5111 ATTACHMENT TEMPLATE A3
WASTE ANALYSIS PLAN (WAP)

~ This document is an“attachment to the Michigan Department of Environmental Quality’s Instructions for
Completing Form EQP 5111, Operating License Application Form for Hazardous Waste Treatment,
Storage, and Disposal Facilities. See Form EQP 5111 for details on how to use this attachment.

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of

Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended (Act 451),

being R 299.9504, R 299.9508, and R 299.9605, and Title 40 of the Code of Federal Regulations

_ (CFR) §§270.14(b)(3) and 264.13(b) and (c), establish requirements for WAPs for hazardous waste
management facilities. AII references to 40 CFR c1tat|ons specified herein are adopted by reference in

R 299.11003.

This license appllcatlon template addresses requirements for a WAP for the hazardous waste
management units and the hazardous waste management facility for the Michigan State University
Waste Storage facility. All activities associated with the WAP will be conducted at the 3634 E. Jolly -

Road, Lansing, Mi facility.

‘Ensure that all samp/es collected for the purposes of waste characterization are collected, transported,
analyzed, stored, and disposed by trained and qualified individuals in accordance with the Quality
Assurance/Quality Control (QA/QC) Plan. The QA/QC Plan should, at a minimum, include the written
procedures outlined in “Test Methods for Evaluating Solid Waste, Physical/Chemical Methods,” U.S.
Environmental Protection Agency (EPA) Publication No. SW-846 Third Edition, Chapter1 (November

1986), and its updates.
This template is organized as foIIowé:

A3.A COMMERCIAL FACILITY '
A3.A.1 _ Initial Waste Characterization Requirements for Generators

A3.A.1(a) Generator Waste Characterization DlscrepanCIes
A3.A.1(b) Subsequent Waste Shipment Procedures
: A3.A.1(c) Additional Waste Analysis Requirements

Figure A3.A.1 Information to be on Each Generator's Waste Profile Form

A3.A2 .- Waste Acceptance Procedures
A3.A.2(a) Review Paperwork
A3.A.2(b) Visual Inspection of Waste

T A3.A.2(c) .. Waste Screening/Fingerprinting
Table A3.A.1 Waste Analysis Procedures

Table A3.A.2 Representative Sampling Procedures
A3.A3 : Procedures to Ensure Comphance with Land DlsposaI Restrictions (LDR)
ReqUIrements

A3.A.3(a) Spent Solvent and DIOXII’I Wastes
A3.A.3(b) Listed Wastes :
- A3.A.3(c) - Characteristic Wastes -
A3.A.3(d) Radioactive Mixed Waste -
A3.A.3(e) Leachates .
A3.A3(f) Laboratory Packs
A3.A.3(g) Contaminated Debris : '
A3.A.3(h) Waste Mixtures and Wastes with Overlapping Reqmrements
' A3.A.3(i) - Dilution and Aggregation of Wastes ,
Table A3.A.3 Contaminated Debris Categories
A3.C NOTIFICATION CERTIFICATION, AND RECORD KEEPING REQUIREMENTS
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"A3.C.1 Retention of Generator Notices and Certifications _

A3.C.2 Notification and Certification Requirements for Treatment Facilities

A3.C.3 Waste Shipped to Subtitle C Facilities . -(

A3.C4 . Waste Shipped to Subtitle D Facilities

A3.C.5 Recyclable Materials

A3.C.6 " Record Keeping

A3.C.7 Required Notice '
Attachment A3.C.1 Documentatlon of Variations on Test Methods Used for Waste Analysis

- A3.A COMMERCIAL FACILITY

The Michigan State University Waste Storage Facility is a commercial facility that receives wastes
"generated off site. The off-site MSU locations are as follows: Kellogg Biological Station, Hickory
Corners; Clarksville Station, Clarksville; Hidden Lake Gardens, Tipton; Lake City Station, Lake City;
NW Horticulture Station, Traverse City; Russ Forest Station, Decatur; SW Research Station, Bention
Harbor; Trevor Nichols Station, Fennville; Saginaw VaIIey Bean and Beet Station, Saginaw; and the UP
Tree. Improvement Station, Escanaba.

The MSU Waste Storage Facility has developed a WAP to ensure that its facility at 3634 E. Jolly Road,
Lansing, MI will accept only wastes that it is authorized to accept. The hazardous wastes stored at the
MSU WSF will be properly characterized prior to waste acceptance. All generators will be required to
provide a complete waste characterization, including chemical analysis when appropriate. Waste
screening will be conducted on every shipment of waste to ensure that the waste conforms to the
waste profile for the generator and information on incoming manifests and to ensure that the waste is
properly managed within the facility.

(-

MSU’s Waste Disposal Guide is the process used to ensure that waste streams generated meet the
quality control criteria required by MSU EHS Department. The comprehensive guide provides
procedures for identification, packaging, labeling, and pick-up requests. A copy of the Waste Disposal
Guide is located in Appendlx A10-1.

In accordance with R 299. 9609 and 40 CFR §264.73 and Part 264, Appendix |, MSU WSF will retain all
records ahd results of waste determinations performed as specified in 40 CFR §§264.13, 264.17,
264.314, 264.1034, 24.1063, 264 1083, 268.4(a), and 268.7 in the facility operating record until closure
of the. facmty : . :

A3.A.1 Initial Waste Characterization Requirements for-Generators
[R 299.9605(1) and R 299.9504(1 )(c) and 40 CFR §264.13(b)(5)]

The MSU WSF will require the following waste profile information for lmtlal waste shipments from all
campus and off-site MSU generators prior to shipment.

MSU generators must provide all information required before any waste is picked up at the point of.
generation. Hazardous and mixed waste is picked up from the generator as requested. At the time of
pickup, there is verification that the waste profile forms and MSU Material Pick Up Tag (MPUT)
(Appendix A-10-1, page 29, Waste disposal Guide) and labels are properly filled out. The information
on the container label is compared with the following information on the MPUT for verification: the
container number, volume of the waste, chemical constituents, and concentration of the chemical
constituents. Each laboratory has a chemical disposal reference document that includes the
instructions for proper labeling the MPUT for hazardous and mixed waste. The EPA Uniform
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Hazardous Waste Manifest is completed utilizirtg this information p.rovided by the generator on the
MPUT. EHS staff also assists in proper waste characterization profile.

The characteristics of the initial hazardous waste constituents used are identified through MSU
generator knowledge or as necessary by analysis of the waste streams and are recorded on MPUT.
Additional testing, if required, is ¢onducted by an outside contract laboratory. Table A3.A.1 lists the
hazardous waste codes of the hazardous and mixed waste stored at the MSU WSF.

The waste generation and proﬂling processes provides information of known characteristics. From the
characteristics of the initial products and the waste generated from the process, the ignitable,
corrosive, reactive or toxic characteristics are identified. Waste analyses for these characteristic
parameters are usually unnecessary. A pH test may be conducted to verify whether a waste is
corrosive. - The waste generation and profiling processes also provides known RCRA listed hazardous
waste constituents. A waste analysis for the RCRA listed constituents is usually unnecessary

MSU has specific manifest requirements for transportlng hazardous wastes. The generator of
hazardous and mixed waste is required to properly identify the hazardous characteristics (by
constituent) of tHe waste on the MPUT form so that they are immediately apparent to the receiving
personnel. The hazardous and mixed waste transported to the storage facility are properly manifested -

in accordance with state and federal regulations on an EPA Uniform Hazardous Waste Manifest,
accompanied by appropriate LDR Notifications. - : :

Figure A3.I_\.1 Information to be on Each Generator Waste Profile Form.

In addition to the wasfe profile information submitted by th'e generator, MSU WSF will:

[] Require submittal of a representative waste sample
] | Conduct an audit of the generator facility
[]-Review industry literature to identify typical waste streams

X Other: The Pick-Up Tag and Hazardous waste Manifest is completed for each waste pick up and is
verified prior to arrival at the MSU WSF.

A3.A.1(a) ,Generator Waste Characterization Dlscrepanmee
[R 299.9605(1) and R 299. 9504(1)(0) and 40 CFR §§264. 13(a)(3) and (4), 264.13(b)(c),
and 264.72]

A3.A.1(b) Subsequent,Waste Shipment Procedures .
[R 299.9605(1) and R 299.9504(1)(c) and 40 CFR §§264.13(a)(3) and 264.13(b)(4)]

~ The initial analys;s of waste from each generator will be reviewed or repeated each time the waste is f
picked up to ensure that the analysis is accurate and up-to -date. :

A3.A.1(c) Ad_dltlonal Waste Analysis Requlrements .
[R 299.9605(1) and R 299.9504(1)(c) and 40 CFR §§264.13(b)(6) and 264.13(c(3)]

MSU WSF will review the waste profile information to ensure that the facmty is authorlzed to receive
the waste, and can manage the waste in compliance WIth the following: *
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oo ' /
X R 299.9605 and 40 CFR §264.17 General requirements for ignitable, reactive, or | l/

incompatible wastes
[Template C1, Sections C1G and C1H]

[ ] R299.9605 and 40 CFR §264.314 Special requirements for bulk and contalnenzed liquids
[Template , Section 1

[[] R299.9630 and 40 CFR §264.1034(d) Test methods and procedures (Subpart AA)
[Template A3; Section A3.A.2(c)]

[} R299.9631 and 40 CFR §264.1063(d) Test methods and procedures (Subpart BB)
: [Template A3, Section A3.A.2(c)]

[ ] 40 CFR §264.1083 o  Waste determination procedures (Subpart CC)
: [Template A3, Section A3.A.2(c)]
X R 299.9627 and 40 CFR §268.7 Waste ahalysis and record keeping LDR requirements
. . o _ [Template A3, Sections A3.A.3, A3.B.3 and A3.C]
[ ] R299.9228 Universal waste requirements
' : : [Template , Section ]
. FIGURE A3.A.1

INFORMATION THAT MUST BE SHOWN ON A GENERATOR’S WASTE PROFILE FORM — See (
attached MSU Waste plck-up tag (attached) ' .

A3.A2 Waste Acceptance Procedures _
[R 299.9605(1) and R 299.9504(1)(c), and 40 CFR §§264. 13(c) 264.72(a ) and (b), and

264.73(b)]

Waste shipments arrive at the facility in the following containers:

X Drums ' [] Totes ' [ Tanker trucks
X Carboys . [ wranglerbox . = - [] Filter bags
] Roll—off boxes o ] Vacuum trucks X Other: Lab-packs

Upon receipt of wastes from an off-site generator MSU WSF staff will perform all of the followmg
tasks ) .

¢ Review paperwork
¢ - Visually inspect the waste :
¢ Perform waste screening/fingerprint analysis of wasts, if required - .

. Ttteee tasks are discussed below.

.A3.A.2(a) ~ Review Paperwork
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[R 299.9605(1) and R 299.9504(1)(c), and 40 CFR §§264.13(c), 264.72(3) and (b), and
264.73(b)] '

MSU WSF will review all paperwork, including manifests and LDR notifications, before any wastes are
accepted by the facility. MSU WSF will review all paperwork for completeness. In addition, the.
manifest and LDR notification will be compared for consistency. The manifest will also be compared to
. the waste profile and analytical information provided by the generator and to the waste shipment to

" ensure the accuracy of information provided on shipment paperwork. The manifest will also be
‘compared to the number of containers, the volume, and/or the weight of the waste in the shipment. All
discrepancies will be resolved before processing the waste.

3.A.2(b) Visual Inspectlon of Waste -
' [R 299.9605(1) and R 299. 9504(1 )(c) and 40 CFR §264.13(c)].

MSU WSF will visually inspect a mlnlmum of one container and up to a maximum of 100 percent of the
containers from each generator. ‘The contents of the contalner WI” be visually inspected for the
~ following:

X Color X pH X Physical State X Consistency - X Other: MSU pick-up .
tag de§cription, volume, waste codes o X :

. Visual observations will be recorded and compared to the waste profile information. All discrepancies
‘will be resolved before processing the waste. : '

- A3.A2(c) Waste Screening/Fingerprinting ' '
[R 299.9605(1) and R 299.9504(1)(c) and 40 CFR §§264.13(b)(14) and 264.13(c)(2]

Table A3.A.1 lists the waste analysis procedures, lncludmg screening parameters for each hazardous
waste, the rationale for the selection of these parameters, test methods that will be used to test for
these parameters, the appropriate reference, whether the waste is specified in R 299.9216, the
frequency of waste screening, and the rationale for the frequency. The sampling methods that will be
used to obtain a representative sample of the waste to be analyzed and the sampling equipment and
rationale are summarized in Table A3.A.2. The results of the waste screening/fingerprint analysis will
be compared to the waste profile information and analytical results provided by the generator during
the initial waste characterization process. The outside contdiner of inner laboratory pack containers
will be 100 percent visually inspected. Containers of pefrsonal protective equipment (PPE) or debris will
undergo visual inspection. All discrepancies will be resolved before processing the waste.
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Table A3.A1 Waste Analysis Procedures —

e Silligipaidater
' & ‘ﬁ? K ',' -z(;. ;T‘Mﬂ:,

(zif.\

Waste Analysis Plan, Revision 1
Site ID No. MID053343976

AN 2 izl ALl e EReS R e R S R N A e %
D004-07,08,011 Characteristic SW-846 6020 Regulated Level | Confirmed at Generator Knowledge
5.0 mg/l time of pick-up .
D005 Characteristic SW-846 6020 100 mg/i Confirmed at Generator Knowledge
_ pick-up :
D006 Characteristic SW-846 6020 1.0 mg/l . Confirmed at Generator Knowledge
pick-up .
D009 Characteristic -| SW-846 7471 - | 0.2mg/l Confirmed at | Generator knowledge
- o ' _ pick-up
D010 Characteristic | gw.-846 6020 1.0mg/l Confirmed at Generator knowledge
' - ) pick -
D012 Characteristic | gyy_g46 0.02mg/l - Confirmed at Generator knowledge
pick :
D013 Characteristic SW-846 0.4mg/l Confirmed at Generator knowledge.
. ' : pick<e
D014 Characteristic SW-846 10.0mg/I Confirmed at Generator knowledge

pick__

Pag =~ of 16
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.Characteristic SW-846 0.5mg#l QoEfirmed at Generator koWIed‘ge“
D016 Characteristic ' SW_—846 10.0mgl! g:grl:ﬁrmed at Generator knowledge
D017 Characteristig SW-846 1.0mg/l pCigrkn‘irmed at ‘ Generator knowledge
DO18 Characteristic SW-846 8260C 0.5mg/l gigﬂfirmed at Gen{erator knowledge
D019 Characteristic ' SW-846 8260C 0.5mgll ?Jio:ﬁrmed at Generator knowledge
D020 Characteristic | gyy_g4g 0.03mg/l J{C}Eﬂﬁrmed at Generator kno_wledge
D021 Characteristic | SW-846 8260C 100mgl (Confirmed at | Generator knowledge-

- 4/15/2013



Waste Analysis Plan, Revision 1
Site ID No. MID053343976

D022 SW—§46 BZGQC 6.0mgl/! QoEf tor kn'owledge
D023, D024, D025' D026 ,Characferistic _SYV—846 8270D 200m§/l ggﬂfirmed at Generator knowledge
D027 Char_acterigtic SW-846 8270C 7.5mg/l pC!Sr;firmed at Qene‘rator knowledge
D028 Characteristic | SW-846.8260C 0.5mg/l ' gélr(]ﬁrmed at éenerator knowledge
| D029 Characteristic | SW-846 8260C 0.7mg/l pC!oEfirmed at Generator knéwledge
D030 Characterist_ip SW-846 8270D 0.13mg/! FC))f(c)zfirmed at | Generator knovyledg.e
D031 Characteristic | SW-846 8270D 0.008mg/l ggaﬁrmed at Generator knowledge
‘D032 Characteristic | SW-846 8270D .0.1;5mgll pC!gnﬁrmed at- | Generator knowledge

Chér(;teri

| SW-846 8270D

0.5mgl/l

pick

i A D Nt EERKISHRACE X
Generator knowledge

D034 Characteristic SW-846 8270D 3.0mgll pCngfi}med at Geﬁerator knowledée
D035 Characteristic | SW-846 8260C | 200mg/! pCfgﬂfirmed at | Generator knowledge
D036 Characteristic: | SW-846 82'70D‘ 2.0mgll ggﬂfirmed at Generator knoyylgdge
D037 Characteristic * | SW-846 100mg/l ggﬂﬁrmed at Generator knowledgq
D038 Characteristic SW-8_46 827OQ 5.0mg/l . pC!:;’Efirmed at Generator kn‘owfedge
D039 Chza:racteris_tic SW-846 8260C 0.7mg/l pCEEﬁrmed at GeneratoAr knowledge
D040 Charagteristic . .SV_V-846 8260C 0.5mg/l Ei:gﬂﬁrmed at _Generétor knowledge
Page 7 of 16
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Waste Analysis Plan, Revision 1
Site ID No. MID053343976

AN

i

MRS | X

R

vt

S

0078

Characteristic

Characteristi SW-846 SZ%D 400mg/l | 1 ggr}zﬁged at Generator nowledée

D042 . Characteristic | SW-846 8270D 2.0mg/l gigﬂ:;ned at Generator knowledge

| Do43 Chaf?Cte.ﬁstic SW-846 8260C 0.2mg/l ;();igﬂ:gled at Generator knowlgdge

D001 Characteristic | SW-846 Part 261.21 Confirmed at Generator knowledge
- 101081020 pick-up -

D02 ‘Charf"acteristic SW-846 1110 - | Part261.21 ggﬂﬂl;?ed at Generator knowledge

D003 Characteristic | SW-8467.3.3.2 | pgrt 261.21 gigﬂﬁjgned. at- - GAenerator Knowledge

0018 Characteristic SW-846 8280A ggrl:ﬂl:gled at | Generator knowledge

002S,003S,004S,0055,006 | Characteristic | SW-846 8280A Confirmed at Generator knowledge

pick-up

X
Confirmed at

A

F032

| S X7

SW-846 8260A

Part 261.31(a)

SW-846 8280A ' Sicketn | Ger;erator knowledge
F002 Listed Waste | SW-846 8260A | Part 261.31(a) et | Generator knowledge
F003 . Listed Waste | SW-846 8260C | Part 261.31(a) Coedat | Generator knowledge -
F004 Listed Waste | SW-846 8270D | Part 261.31(a) ;ggfgg*ed at | Generator knowledge
FOO5 | Listed Waste | SW-846 8260C | Part 261.31(a) | Cofmodat [ Generator knowledge
F025 Listed Waste | SW-846 8260A Part 261.31(a) gigﬂ;gled at Generatqr knowledge
Fo27 Listed Waste | SW-846 8260A | Part 261.31(a) ;gﬂfg;"ed at | Generator knowledge

Listed Waste Confirmed at

Generator knowledge

Pag™ 16
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Waste Analyéis Plan, Revision 1
Site ID No. MID053343976

X Free Liquids

Waste ) Generator Liquid/Solid Confirmed at | Generator knowledge
Contains free [knowledge, . Pick-up
liquids SWa4e,
9095B
[] 1gnitability
l:] Reacti\/ity .
X Compatibility Waste — EPA 40CFR N/A - Generator knowledge
. Container . compatibility 264.17
compatibility chart
X Land Disposal 40CFR 268 '40CFR 268 40CFR 268 Confirmed at ' Required by rules
Restrictions - : o pickup .
[] Volatile Organic '
Compound Content’
X Radioactivity Check for Generator 10CFR Confirmed at Generator knowledge
. radioactivity knowledge/sur | 20,1003 pick-up
vey meter '

| [ other: [describe]

i

1 According to R 299.9630 and 40 CFR §264.1034(d), TSDFs must identify and meet specific technical requirements for all

process vents associated with distillation, fractionation, thin-film evaporation, solvent extraction, or air/stream stripping processes
that manage wastes with a 1 part per million by weight (ppmw) or greater total organics concentration on a time-weighted annual
average basis. Total organic concentrations in the waste can be measured using SW-846 Method 8260B. According to

R 299.9631 and 40 CFR §264.1050, TSDFs must also determine if its equipment contains or contacts organic wastes with

10 percent or greater total organic content. The total organic content can be determined using (1) American Society of Testing

.and Materials Methods D2267-88, E169-8

stream or the waste generaling process.

Page 9 of 16
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" Waste Analysis Plan, Revision 1
Site ID No. MID053343976

Table A3.A.2 Representative Sambling Procedures

"Solids ) L Grab | .Séoop, Aﬁge r "I.'rZV\AIeIV Repres,enta:tive Sample
Organic Liquids Grab » Coliwasa ‘ Represéntative Sample
Aqueous Grab - . Coliwasa ‘ Representative Safnple
QOils o Grab ' ' . Coliwasa L Representative Sample
Sludge ‘ ‘Grab : - | Trier , S Representative Sample

"The sampling method should demonstrate equivalence with the sampling methods described in 40 CFR, Part 261, Appendix I

[
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Waste Analysis Plan, Revision 1
Site ID No. MID053343976

- A3.A.3. Procedures to. Ensure Compliance with Land Disposal Restrictions (LDR)
" Requirements [R 299.9627 and 40 CFR, ‘Part 268] -

All shipments of wastes subject to LDR received at the facnllty will be accompanied by
appropriate generator notification ‘and LDR notification in accordance with R 299.9627 and

40 CFR §268.7. The LDR notification accompanying generator wastes will be reviewed, and
any discrepancies in the LDR notification and the associated manifest, analytical records, or
Waste Profile Form will require shipment rejection unless additional, satisfactory, clarifying
information is provided by the generator. All information obtained to document LDR compliance
will be maintained in the facility operating record until closure of the facility. '

If the facility receives a shipment of waste without LDR notification, or a notification with
incorrect or incomplete information, the following actions will be conducted:
If the facility receives a shipment of waste without LDR notification, or a notification with- -
" incorrect or incomplete information, the following actions will be conducted:
- If the LDR discrepancy can be resolved, corrections will be made to the LDR notifi cation and
the waste procedure process will continue.
If the LDR discrepancy cannot be resolved, thé waste stream in questions will be returned to
- the generator along with a completed discrepancy section of the hazardous waste mann‘est
Documentatlon will be malntalned at the facmty :

in accordance with the LDR regulatlons all wastes shipped off site will be analyzed or
generator knowledge will be used when approprlate to determine whether the waste meets the
applicable LDR treatment standards specified in R 299.9627 and 40 CFR §§268.41-43. All
analytical results will be maintained in the facility operating record until closure of the facility.
Wastes that are determined through analysis to meet freatment standards as specified in

R 299.9627 and 40 CFR §268.41-43 will be shipped off-site.

MSU WSF will supply LDR nofifications and certification, including appropriate analytical
records to support the certification, to the receiving facility with each shipment of waste. The

- notifications and certifications will contain the information required under R 299.9627 and

40 CFR §268.7. Any additional data obtained from the generators (e.g., Waste Profile Forms,
original LDR notifications, analysis provided by generators) will be provided to the licensed
TSDF where the waste will be sent. -

A3.A.3(a) Spent Solvent and Dloxin Wastes
- ' [R 299.9627 and 40 CFR §§264. 13(a)( ), 268.7, 268.30, 268.31, 268.40, 268.41,

268.42, and 268.43]

Spent solvent wastes (F002-F005) are accepted at the facility. Generator process knowledge
will be used to determine the presence of spent solvent wastes (FO02-F005). Generator
process knowledge will be documented on the waste material profile report and LDR
notification. The LDR notification will provide additional information regarding the appropriate
treatment standards for the waste and whether it has already been treated to the approprlate

standards.

A3.A3(b) Llsted Wastes . '
[R 299.9627, R 299.9213, and R 2989. 9214 and 40 CFR §§264.13(a)(1), 268.7,
268.33, 268.34, 268.35, 268.36, 268.39, 268.40, 268.41, 268.42, and 268.43]
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Waste Analysis Plan, Revision 1
Site ID No. MID053343976

Generator process knowledge will be used to determine whether listed waste meets the
applicable treatment standards or to demonstrate that the waste has been treated by the
appropriate specified treatment technology. In accordance with R 299.9627 and

40 CFR §268.41, where treatment standards are based on concentrations in the waste extract
the facility will use toxicity characteristic leaching procedures (TCLP) to determine if wastes
meet treatment standards. Generator process knowledge will be documented on the waste
material profile report and LDR notifi cation.

A3.A.3(c) - Characterlstlc Wastes
g [R 299.9627, R 299.9208, and R 299.9212 and 40 CFR §§261.3(d)(1),
264.13(a)(1), 268.7, 268.9, 268.37, 268.40, 268.41, 268 42, 268.43 and
Part 268, Appendix | and Appendrx IX]

Generator process knowledge will be used to determlne whether characteristic waste meets the
applicable treatment standards or to demonstrate that the waste has been treated by the
appropriate specified treatment technology. In accordance with R 299.9627 and

40 CFR §268.41, where treatment standards are based on concentrations in the waste extract
generators shlpplng waste to the facility will determine if their wastes meet treatment standards.

Characteristic D008 Iead nonwastewaters and D004 arsenic nonwastewaters W|ll be analyzed
using TCLP to determine compliance with treatment standards of 40 CFR §§268.40 and
268.48. If after treatment a hazardous waste displays a characteristic for the first time, the
characteristic waste code will be added to the LDR notification and facility records. Wastes will
be retreated, as appropriate, to meet the characteristic treatment standards of 40 CFR
§§268.40 and 268.48 prior to land disposal. In addition, the Generator process knowledge will
be used to identify the underlying hazardous constituents that are expected to be present in the
. waste. Generator process knowledge will be documented on the waste material prof ile report
and LDR notification. .

"A3.A.3(d) Radioactive Mixed Waste ‘ :
[R 299.9627 and 40 CFR §§268.7, 268.35(c), 268. 35(d) 268 36, and 268. 42(d)]

Generator process knowledge will be used to determlne whether a radioactive mixed waste
meets the applicable treatment standard.

A3.A;3(e) Leachates
‘ [R 289.9627 and 40 CFR §260.10 and 40 CFR §§268.35(a) and 268.40]

The facility does not accept single—source or multi-source F039 leachates.

A3.A3(f)  Laboratory Packs
[R 299.9627 and 40 -CFR §§268. 7and 268 42(c) and Part 268 Appendlx IV and
Appendix V]

The laboratory packs accepted at the facility are not land disposed.

Generator process knowledge will be used and documented to determine applicable treatment
standards on the waste stream, manifest prot' ile and LDR notrf cation.
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Waste Analysis Plan, Revision 1
Site ID No. MID053343976

If a laboratory pack hazardous waste is comblned with non- laboratory pack hazardous waste
prior to or during treatment, the entire mixture will be treated to meet the most stringent
treatment standards for each waste constituent before being land disposed.

. A3.A.3(g) Contaminated Debrls
[R299.9627 and 40 CFR §§268 2(g), 268.7, 268.9, 268.36, 268.45, and

270.13(n)]
.Contaminated debris is not accepted at the facility.

'A3.A;3(h) Waste Mixtures and Wastes with Overlapping Requirements
- [R 299.9627 and 40 CFR §§264. 13(a) 268.7, 268.41(b), 268.43(b), and
268.45(a)] :

Generator process lnformatlon and analytical data will be used to demonstrate that those waste
mixtures and wastes with multiple codes are properly characterized. Each waste that has more’
than one characteristic will be identified with a number for each characteristic. Waste identified
as mesting a listing and exhibiting a characteristic will be primarily identified with the listed
waste code for the purpose of manifesting, etc. .

A3.A.3(i) Dilution and Aggregation of Wastes
[R 299.9627 and 40 CFR §268 3l

Listed wastes, if destined for land disposal, may not be diluted from the point of generatlon to
the point of land disposal. Characteristic wastes may only be diluted if, (1) the waste is
managed in'a Clean Water Act (CWA)/CWA-equnvalent surface unit or a Class | Safe Drinking
Water Act injection well, (2) the waste has a concentration-based treatment-standard or is
treated using the DEACT technology—based treatment standard and (3) the waste i is nota
D003 reactlve waste

The facmty may not dilute or partially treat a llsted waste to change its treatab|l|ty category
(i.e., from nonwastewater to wastewater), in order to comply with different treatment standards.
If the wastes are all legitimately amenable to the same type of treatment to be performed, the
facility may aggregate wastes for treatment.
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Waste Analysis Pian, Revision 1
Site ID No. MID053343976

A3.C NOTIFICATION, CERTIFICATION, AND RECORDKEEPING REQUIREMENTS
[R 299.9627 and R 299.9609 and 40 CFR §§264.73, 268.7, and 268.9(d)]

MSU WSF will perform the following procedures for preparing and/or maintaining applicable
notifications and certifications to comply with LDRs:

All hazardoUs waste accepted at the MSU WSF will be accompanied by the LDR notification, if
applicable. Staff personnel will review the accuracy of all paperwork including; manifest, waste
profile documents (pick up tag) and LDR notification, before any waste is accepted by the
facnl(ty - .

A3.C.1 Retention of Generator Notices and Certifications
’ [R 299.9627 and 40 CFR §268.7(a)(7)]

. MSU WSEF will retain a copy of all notices, certifications, demonstrations, data, and-other
documentatlon associated with compliance to LDRs. : ‘ :

The followmg notices and certifications submitted by the initial generator of the waste will be
reviewed and maintained:

» Notices of restricted wastes not meeting treatment standards or exceeding levels
specified in RCRA §3004(d), including the.information listed in R 299.9627 and
40 CFR §268.7(a)(1).

» Notices of restricted wastes meeting applicable treatment standards and prohibition
Ievels including the information in R 299.9627 and 40 CFR §268 7(a)(2).

A3.C.2 Notification and Certification Requirements for Treatment Facilities
[R 299.9627 and 40 CFR §268.7(b)] -

The treatment facmty will submit a notice and certification to the land disposal facility with each
shipment of restricted waste or treatment residue of a restricted waste. The notice will include
the information specified in R 299. 9627 and 40 CFR §§268.7(b)(4) and 268.7(b)(5).

If the waste or treatment residue will be further managed at a different treatment or storage
facility, the facility will comply with the notice and certification requirements appllcable to
- generators as specified in R 299.9627 and 40 CFR §268.7(b)(6).

A3.C.3 Waste Shipped to Subtitle C Facilities
[R 299.9627 and 40 CFR §§268.7(a) and 268.7(b)(6)]

For restricted waste or waste treatment residues that will be further managed at a Subtitle C
(hazardous waste management) facility, the facility will submit notifications and certifications in
compliance with the notice and certification requirements applicable to generators under

R 299.9627 and 40 CFR §268.7(a) and (b)(6). Each shipment of waste to be transported off-
site to a RCRA-authorized Subtitie C TSDF will include a written notification and certification
that the waste either meets or does not meet applicable treatment standards of prohibition-

levels.
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Waste Analysis Plan, Revision 1
Site ID No. MID053343976

A3.C4 Waste Shipped to Subtitle D Facilities
[R 299.9627 and 40 CFR §§268.7(d) and 268.9(d)]

The facility does not ship waste to Subtitie D fécilities.

A3.C.5 Recyclable Materials
[R 299,9627 and 40 CFR §268.7(b)(7)]

The facility does not accept recyclable materials used in a manner constitutihg disposal.

.A3.C.6 Record Keeping
[R 299.9608(4), R 299.9609, R 299. 9610(3) and R 299:9627 and

40 CFR §§264.72, 264.73, 268.7(a)(5), 268.7(a)(6), 268(a)(7), and 268.7(d)]

MSU WSF maintains a facility operating log in accordance with R 299.9609 and
40 CFR §264.73. The operating log consists of:

Date Received and Quantity
Location of Storage and type of container
Date of disposal '
~ Copies of manifest and LDR notification
Copies of generator fact sheet and any required finger print documentatlon

' 'Copres of all necessary notifications and certifications, as well as relevant inspection forms and
monitoring data, are also maintained on file at the facility. Files will be maintained for a
minimum of three years (for inspection records and LDR notification), or until facility closure (for

inventory records).

Ifa S|gnlf icant manifest discrepancy is discovered (such as variation in one-piece count or
misrepresentation of the type of waste or corrosive rather than flammable) that cannot be
resolved with the generator or transperter within 15 days of receipt, facility personnel will submit-
to the Director and Regional Administrator a letter describing the discrepancy and all attempts
to reconcile the discrepancy. The letter will lnclude a copy of the dlscrepant manifest or

shipping document.

A3.C.7 Required Notice
IR 299.9605(1) and 40 GFR §264.12(@) and (b)]

The facility will notlfy the Office Chief in writing at least four weeks before the date the facility .

expects to receive hazardous waste from a foreign source. Notice of subsequent shipments of

the same waste from the same foreign source is not required. When receiving such hazardous
. waste, the facility will comply with applicablé treaties or other agreements entered into between

- .the country in which the foreign source is located and the United States.

When the facility is to receive hazardous waste from an off-site source, the facility wrll lnform
the generator in writing that the facrhty has the appropriate license for and will accept the waste
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T .
1) Enter information on tag as waste is added to the container. : Project Leader Dept.
2) Keep waste containers sealed. Bidg & Room No : Phone
3) l_)o not put salid vy_aste material (paper, plastic, elc) into Filled Out By Date '
liquid waste containers.
4) Do not mix incompatible. chemicals in the same container. Container Size 0 solid . Liquid [ Contaminated ltems
5) Place leaking waste containers in a secondary container and : - ]
call the ORCBS, as soon as possible, for disposal. CONTENTS:
8) Do not put corrosive chemicals into metal cans. Unabbreviated Chemical Name Amount or Approx Conc (ppm)
7) Do not dispose of animal carcasses in the dumpster. . -
8) Store animal carcasses in an appropriate freezer, walk-in
cooler or refrigerator.
9) Autoclave and/or incinerate infectious waste. :
10) Place autoclayved biohazard waste bags in an opaque bag -
prior to disposal. :
11) Refer to the Michigan State University Waste Disposal
- Guide for more detailed instructions.
RCRA Hazardous Waste Codes
O D001 Ignitable .- O D023 o-Cresol
O D002 Corrosive O D024 m-Cresol
O D003, Reactive . O D025 p-Cresol
O D004 Arsenic O D026 Cresol
O D005 Barium O D027 1,4-Dichlorobenzene
O D006 Cadmium ~ O D028 1,2-Dichioroethane - Color . [JColorfess [J Light Brown (] Ofther
O D007 Chromidm . O D029 1,1-Dichloroethylene Consistency [ Waterdlike [J ViscousfOily [J Other
O D008 Lead - O D030 2,4-Dinitrotoluene - : :
OD0o0Y Mercury O D031 Heptachlor . BIOLOGICAL AND ANIMAL [TEMS:
O D010 -Selenium A O D032 Hexachlorobenzene . ) CATEGORY - DESCRIBE
O D011 Silver O D033 Hexachloro-1,3-benzene U Biohazardous Agents | [J Animals
" ODO0412 Endrin O D034 Hexachloroethane Type: #*
O D013 Lindane O D035 Methyl ethy! ketone — — | O Bedding, Manure, Feed
O D014 Methoxychior O D036 Nitrobenzene [ Chemigally-contaminated animals 0 Tissue or Blood'Specimen
OP015 Toxaphene : O D037 Pentachiorophenal - or tissue. List chemical in ppm 0 Piastics (syringes, vials, gloves, etc)
O D016 24-D . O D038 Pyridine O Non-infectious, non-hazardous 0 Other -
- O D017 24,5-TP O D039 Tetrachloroethylene . 0 Autoclaved :
.- O D018 Benzene O D040 Trichiorosthylene . P - - —
D019 Carbon Tetrachloride O D041 2.4, S-Trichlorophenol Please fndlcgte special handling or storage precautions:
D020 Chiordane O D042 2,4,6-Trichlorophenol
« D021 Chlorobenzene O D043 Vinyl Chloride
O D022 Chioroform " O 001D Copper 003D Zinc -
. 0-22684

- . See Instructions on Back Side
Indicate RCRA Waste Codes on Back Side






ATTACHMENT 2

INSPECTION SCHEDULE



Inspection Schedules, Revision No. 1
Site ID No. MID 053 343 976

FORM EQP 5111 ATTACHMENT TEMPLATE AS. v
INSPECTION REQUIREMENTS '

This document is an attachment to the Michigan Department of Environmerital Quality’s
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details’ on how to
use this attachment. - - '

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of ~
Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended '
(Act 451), being R 299.9504, R 299.9508, R 299.9605.and Title 40 of the Code of Federal
Regulations (CFR) §§264.15 and 270.14(b)(5), establish requirements for inspections at
hazardous waste management facilities. All references to 40 CFR citations specified herein are
adopted by reference in R 299.11003 : '

_.This license application template addresses requirements for inspections at the following
hazardous waste management facility: Michigan State University Waste Storage Facility in
Lansing, Michigan. S C ' o
(Check as appropriate)

[l Applicant for Operating License for Exiéting Facility
- X . Applicant for Operating License for New, Altered, Enlarged, or Expanded Facflity
. Thi.s tem'plate is organized as follows:

INTRODUCTION .
A5.A WRITTEN SCHEDULE
AB.A1 Types of Problems
A5.A.2 Frequency of Inspection
A5B REMEDY SCHEDULE-
A5.C INSPECTION LOG OR SUMMARY., -~ ‘
. Table A5.C.1 Container Storage Area Inspection Log Example

INTRODUCTION ' : ‘ : .
The owner or operator of a hazardous waste management facility must inspect the facility for

malfunctions and deterioration, operator errors, and discharges that may be causing, or may lead
to: (1) release of hazardous waste constituents into the environment or (2) a threat to human
health. The owner or operator must conduct these inspection often enough to identify problems
in time to correct them before they harm human health or the environment [R 299.9605 and .

40 CFR §264.15(a)].

A5.A WRITTEN SCHEDULE

[R 299.9605 and 40 CFR §264.15(b)(1)]
To meet the inspection requirements develop and follow a written schedule for inspecting
monitoring equipment, safety and emergency equipment, security devices, and operating and
structural equipment (e.g., as dikes and sump pumps) that are important to preventing, detecting,
or responding to environmental or human health hazards. This written inspection schedule must

be kept at-the facility. . '
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Inspection Schedules, Revision No. 1
Site ID No. MID 053 343 976

A5.A.1 Types of Problems
[R 299.9605 and 40 CFR §264. 15(b)(3)]

On a daily basis, when the facility is utilized, a visual inspection of the containers and floors in all
storage rooms will be conducted. Contamers will be inspected for corrosion, leaks in seals,
overflows, tightness of lids, as well as possible signs of corrosion, degradation, weakness or

other factors that could lead to an accidental release. If leakage or the imminent possibility of
- leakage from any of the containers is observed, an immediate transfer of waste materials from
the damaged container to-a secure container is performed. : :

Containers are lnspected before and after consolidation occurs at the facility. Caps and lids are
checked for tightness to ensure that no harmful vapor release occurs. In addition, the Vapor-
Detection Alarm System at the site provides for the constant 24-hour detection of leakage of
flammable liquids from the containers. There are no floor drains in the facmty and no sumps to
check for the possible presence of released liquids.

Inspections of the safety equipment, the security devices, and the operational structural
equipment are performed on a weekly basis. The complete list.of equipment and devices, and
possible problems associated with each, is included in the Inspection Schedule provided in
Appendix AS5-1.

A5.A2 Frequency of Inspection
[R 299.9605 and 40 CFR §§264.15(b)(4), 264.174, 264.193, 264.195; 264 226,
264.254, 264.278, 264.303, 264.347, 264.602, 264.1033, 264.1052, 264.1053,
264.1058, and 264.1083 through 264.1089, where apphcable]

The minimum frequency of lnspectlon is based on the requirements for each unit on the written
schedule. Areas subject to spills (e.g., loading and unioading areas) are inspected daily when in’
use, while other equipment or systems may be inspected weekly or monthly as required. The
~ attached inspection schedule (Appendix A5-1) includes the items, types of problems to check
for, and frequencies of inspection.

A5.B REMEDY SCHEDULE :
[R 299.9605 and 40 CFR §264.15(c)]

If either daily or weekly inspections reveal that non-emergency maintenance is needed, these
measures will be completed as soon as possible. This will preclude the possibility of a release of
waste materials, and reduce the need for emergency repairs. If any leaks have occurred, the
spilled material will be collected immediately and disposed of as hazardous waste. Leaks from
containers at the Waste Storage Facility will be remediated by either transferring the leaking
container to an oversized container, or by transferring the remaining contents of the leaking
- container to a different compatlble container. Spilled liquids will be controlled by the use of dikes

and chemical spill absorbent matenals : :

Decontamination will proceed as follows:

1. Personnel will wear personal protective equipment as warranted by the nature of the

spilled material. At a minimum this woulid include impermeable coveralls, appropriate gloves

protective footwear, resplrators with appropriate filter cartridges, and safety glasses. Depending

. upon the extent and severity of the spill, the Hazardous Waste Coordlnator or his’her designee
may require more extensive personnel protectlon measures. :
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2 Smoking is prohibited within the WSF.

3. Possible sources of ignition will be eliminated.

4 Following the absorption of all released chemicals, the floor and walls will be
decontaminated as necessary. Equnpment will be decontaminated or discarded.

5. All hazardous wastes generated in the process of decontamination will be collected as
either solids (i.e. vermiculite, absorbent pillows, etc.) or liquids (i.e. nnse waters, soaps, base
solutions, etc.) and dlsposed of as a hazardous waste.

The area affected by the spill will be exammed to verify that no deterioration of the containment
system has occurred. If damage to the containment system has occurred, appropriate remedial
actions will be taken immediately. Besides addressing the spill or release of the hazardous
materials, the Hazardous Waste Coordinator and/or his or her desngnee may notify authorities |f
warranted in Section A7 Contingency Plan. i

In the event of an emergency involving the release of hazardous constituents to the environment,
efforts will be directed toward the containment of the hazard, removal of hazardous materials
from the environment, and subsequent decontamination of affected areas. The Environmental
. Health & Safety Office will file the appropriate written reports. - In addition, fo|lowmg the
completion of the emergency response the following actions will occur:

1. A'safety inspection will be conducted by the Emergency Coordinator. This inspection will
certify that the decontamination process has been completed, and that the proper emergency.
.equipment is on-hand at the site.

2. The Environmental Compliance Officer will notify the USEPA Regional Administrator, and
'the appropriate local authorities that the facility is in compliance.

3. The Emergency Coordinator will record the time, date and details of all emergency

. responses that require implementation of the Contlngency Plan. A written report.will be
submitted to the USEPA Regional Administrator within 15 days of the incident.

The Emergency Coordinator will ensure that no incompatible wastes are stored at areas of the
Waste Storage Facility that have been impacted by the emergency situation, until the emergency
has been remediated. As an initial step, all wastes that have not been impacted will be removed
from the affected zone to a secure area which has been approved by a representative of the

. MDNRE. The remaining wastes will be characterized to determine their chemical nature and will
be treated according to the process described in Section A7 Contingency Plan. Once an .
emergency situation has been managed, the Emergency Coordinator will provide for the
treatment, storage, and disposal of all recovered wastes, contaminated soils, and other
contaminated materials. Details of these activities are provided. in Section A7 Coentingency Plan.

It is essential that all emergency equipment at the Waste Storage Facility is constantly available
- and operable. To ensure that this is the case, following all emergency situations, all equipment
must be either decontaminated or replaced before regular operations are resumed at the site. A
list of all emergency equipment is contained in Attachment A7-3. The decontamination and
inspection processes for emergency equipment is included in Section A7 Contingency Plan

A5.C INSPECTION LOG OR SUMMARY
[R 299.9605 and 40 CFR §264.15(d)]
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A current operating inspection log is kept at the facility, and an example is provided as Table
A5.C.1. Any observations made or repairs made are tracked in the comments section.
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Area/Equipment

Monitoring Equipment

Safety and Emergency
Equipment

Security Devices

Operatmg/ Structural
Equipment

Container Storage Area’

Loading/Unloading Dock

~ Append’

.1 Inspection Schedule

Sp'eciﬁc Item

Enmet ISA-44-5 gas detection system

Absorbents (vermiculite or Superfine)
Absorbent pads and pigs (universal)
Solvent/acid spill kits

Emergency eyewash and shower

Air purifying respirator cartridges

Fire extiniguishers

Fire Alarm system

Telephone system

First aid supplies

Protective clothing (gloves, 1mpermeab1e suits)

' Mercury Vacuum

Intruder Alarm
Storage building locks

. Heatmg/vent11at1on system

Exhaust fans
Storage area foundation -
Building Exterior

Container placement and stacking
Sealing of containers

Labeling of containers

Container integrity

Segregation compatibilities
Debris and refuse -

Warning signs

- Floor coating

Mercury floor survey

Concrete pads and adjoining surface areas
Floor coating '
Dock

Canopy Area

raequency of

Types of Problems

Power, electrical circuitry, M.S.O. sensors dirty,

line voltage, heater voltage

Out of stock

Out of stock

Out of stock

Stick valve, leaking, low water pressure
Out of stock

Low charge

Low charge, malfunctioning sensors and horns
Power failure

Items out of stock

Out of stock

Dirty filter, spent filter

Power failure
Corroding, malfunctioning-

Power failure, dirty filters
Power failure ‘
Erosion, cracks, settlement
Cracks, Forced entry

Aisle space, height of stacks

Open lids

Date missing, damaged or improper labels
Corrosion, leakage, structural damage
Incompatible wastes stored in same area
Trip/fall hazards .

Damaged or missing

Peeling, exposed concrete, unsealed cracks
Detectable levels on mercury meter

Accidental releases

Peeling, exposed concrete, unsealed cracks
Accumulated liquids, accidental releases
Forced Entry, compromised structure

Inspection

Daily

Weekly
Weekly
Weekly
Weekly
Weekly
Monthly
Per NFPA
Monthly
Weekly
Weekly
Monthly

Daily
~ Daily

Monthly
Daily
Weekly
Monthly

Weekly
Daily
Daily
Daily

Weekly

Weekly

Weekly
Daily

Monthly

Daily
Daily
Daily
- ‘Weekly






Table A.5C.1

‘Enmet Vapor Detectlon Sys. (E.)

i

WSF Inspection Checklist Vers® -~ 0
' - {requirements of 40 CFR 264.1!
p- Dally ekly M - monthly . Time Is PM unless otharwlse stated
Freq, iSpecific item {Bullding locatlon) 32013 | 322013 | 332013 | 342013 3/5/2013 36/2013 | 32013 3/8/2013 392013 | 3M0/2013 | 3M4M2013 31212013 31312013 34412013 | 35013 | 3ner043
cT Friday | Saturday | Sunday | Monday | Tuesday [Wednesday| Thursday| Friday Saturday | Sunday Monday Tuesday | Wednesday | Thursday Friday Saturday

1Sonitrol Manltoring Sys. {E.}

iExhaust Fans/Fume Hood (E.)

Storage Bullding Locks (All)

APR Cartridges (E. & W.}

{Sealing of Contalners (E. & W.)

Labeling of Contalners (E, & W.)

Contalner Integrity (E. & W.)

Floor Coating - Inslde (E. & W.)

Floor Coating - Outside (E. & W.)

Accidental Releases (E, & W.)

LoadIng contalnment area (E. & W.)

Eyewash & Shower (All)

First Ald Supplles (All

Pratective Clothing [All)

Absorbants {All)

Spl!l Control Materlals/Kits (€. & W.)

Acld Spill Kits (E.}

Storage Area Foundations (E. & W.}

Contalner Segregation/Stack (E. & W.}

(Incompatible Segregation E. & W.)

1Debrls & Refuse (E.&W.)

" {Doors(s) - Warning Slgns (€. & W.}

Canopy Area/Dack (E. & W.)

Heating/Ventllatlon Sys. (E.)

Flre Alarm System (E. & W.}

Telephone System (E. & W.}

Flre Ext) hers (E. & W.)

Vapor Alarm Callbratlon (E.)

zizlziziziz|=sis|sisisizisisizizs|=s|z|olo|o|ac|c]o|o|o|o|aio]|o

Bullding Exterlor {All)
- T
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Personnel Training, Revision 1
Site ID No. MID 053 .343 946

FORM EQP 5111 ATTACHMENT TEMPLATE A10
PERSONNEL TRAINING

This document is an atta.chment to. the Michigan Department of Environmental Quality's
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to

" use this attachment.

‘The administrative rules promuigated pursuant to Part 111, Hazardous Waste Management, of
the Michigan's Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(Act 451), R 299.9501, R 299.9605 and Title 40 Code of Federal Regulations (CFR) §§264.16
and 270.14(b)(12), establish requirements for personnel training programs at hazardous waste
management facilities. All references to 40 CFR citations specified herein are adopted by -

reference in R 299.11003.

This license application template addresses requirements for a personnel training program at the
hazardous waste management facility for the Michigan State University Waste Storage Facility in
Lansing, Michigan. The information inciuded in the template demonstrates how the facility meets
the personnel training requirements for hazardous waste management facilities. '

This template is organized as follows:

A10.A CONTENT OF INTRODUCTORY AND CONTINUING EDUCATION PROGRAMS
A10.A.1  Outline for Introductory Training Program - .
» A10.A.2 Outline for Continuing Education ;
.A10.B  PERSONNEL SUBJECT TO TRAINING REQUIREMENTS
A10.B.1  Job Titles and Job Descriptions . .
A10.B.2 - Description of How Training is Designed to Meet Actual Job Tasks
A10.C FREQUENCY OF REQUIRED TRAINING '
A10.C.1 Initial Training '
.A10.C.2 Continuing Education
A10.D TRAINING DIRECTOR
A10.E  DOCUMENTATION AND RECORD KEEPING
A10.E.1  Documentation
A10.E.1(a) - JobTitles . ) '
A10.E.1(b) - Written Job Descriptions :
A10.E.1(c)  Written Description of Type and Amount of Training Given to
e ' Each Position’ . S '
A10.E.1(d)  Documentation That Training Has Been Given to and
, Completed by Facility Personnel
A10.E.2 Record Keeping _ .

A10.A CONTENT OF INTRODUCTORY AND CONTINUING EDUCATION TRAINING

PROGRAMS , -
~ [R299.9605 and 40 CFR §264.16(a)]

The purpose of the MSU training progrém is to preparé the EHS employees to opérate
and maintain the Hazardous Waste Storage Facility in a safe manner. The training
programs reduce the possibility of mistakes in the handling of the waste materials.
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Employees are thoroughly familiar with their responS|b|ht|es and aware of the ratlonale
for the protocols which are required at the site. : :

A great diversity of job responsibilities exists within the EHS office. In addition, the office
is responsible for interacting with departments across campus. The campus generates
the waste transported and stored by EHS personnel. The following personnel are
included in the consideration of hazardous waste management at the MSU Waste
Storage Facility: ~

-EHS Dlrector :

- Environmental Compliance Officer
- Chemical Safety Officer _

- Hazardous Waste Coordinator

- Hazardous Materials Professional
- Industrial Hygienist [ & Il

- Clerical Staff

_ Since the job descriptions of some personnel require that they be more directly involved
in the storage and transport activities than others, a tiered training program has been
implemented. An outline of the general instruction received by the varlous job
classn‘lcatlon is contalned in Section A10.A.1.

The tiered training program is designed to provide relevant information to each
employee. This enables them to effectively handie any emergency situation they might
reasonably be expected to encounter. For example, the Industrial Hygienists receive
~ training pertaining to emergency procedures, hazardous materials, and hazardous waste
- management. But because they are not expected to actually transport or consolidate

- hazardous wastes, and are not in the vicinity of the storage facility, they are not required.
to receive intensive training related to DOT regulations or the Waste Facility Operations.

The responsibilities of the EHS Director, Envnronmental Compllance Officer, Hazardous
Waste Coordinator, Chemical Safety Officer, Hazardous Materials Professional, and-
other EHS personnel are described briefly in section A10.B.1.

A10.A.1  Outline for Introductory Training Program :

~ [R299.9605 and 40 CFR §§264.16(a)(1) and 264.16(d)(3)]
Both Hazardous Materials Professionals and Hazardous Materials Coordinators
- receive the following training or information with the opportunity to ask questions: -

l.Hazardous - Waste Management Pohcy Overview
(Michigan State University Waste Disposal. Guide Appendlx A10 1)

Il. Hazardous Materials _ -
A Corrosives Safety-(Acids and Caustics video)
B. Flammable Solvent Safety-(Flammable liquids video)
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Introduction to Toxicology-(Toxicology video) -

Reactive Materials-(Reactive and Explosive Matenals wdeo)
Chemical Safety Intial Training ~
-Hazardous Waste Initial Training

Radiation Safety Initial Training

Bloodborne Pathogen Training

IETMUO

|. Department of Transportation

DOT Awareness Training

DOT Function Specific Training

Manifesting of Wastes

Use of ORCBS Database

Labeling, Placarding, Marklng, Packaging of Hazardous Matenals

WN -~

o)

V. Regulatory Overview
A Michigan Right-to-Know Law (lncludlng use and location of MSDS materials)
B. USEPA 40 CFR 264 Rules and Regulations
C. PA 451 Part 111 and 121 Rules and Regulations
D. ~ Land Disposal Restriction Rules and Regulations
\Y

. Waste Building Training
A. - Operating License
B Contingency Plan
C Fire and Vapor Monitoring System
D Spill Cleanup Equipment and Supplies
E. - Burglar Alarm System
F. Evacuation Procedures
V
A
B
C.

V1. Personal Protective Clothing
SCBA Training '
Respiratory Protection/ Fit Testing ,
Chemical resistant suit, boot, glove selection

Some of the more general training requirements will be waived lf an equivalent level of
competency has been shown due to prior training or experience.

lndlrectly lnvolved personnel (Director, Environmental Compllance Officer, Chemical-
Safety Officer, Industrial Hygienist, and office staff) receive the following training:

lﬁtroductory Training for Indirectly lnvolved Personnel

: Laboratory Chemical Safety Semmar
A. Introduction

1. Objectives

2. Chemical Hygiene Plan

B. Film: Laboratory Safety & Chemical Hygiene .
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C.  Chemical Hazard Classes
1. Physical Hazards
2. Health Hazards

D. Right-To- -Know Law
1. Labels
2. Material Safety Data Sheets (MSDS)

E. Hazard Control Methods

1. - Engineering Controls
2. Administrative Controls

3. Personal Protective Equipment
F. Laboratory Safety Inspection

G.  Hazardous Waste Disposal
1. Chemical Waste .
2. Biohazardous Waste

~H.o ‘Chemical Spills and Emergencies

Department of Transportation Awareness Training
A. Definition of “Person” reg. applicable DOT regulations

B. Steps Required to Ship Materials
Hazard Classes
. Shipping Names
Marking and Labeling Requnrements
Shipping Papers
Placarding ,
- Shipping Containers
Material Compatlblhty

 Nooawn

Waste Storage Facility (Dlrector Enwronmental Comphance Officer, Chemical Safety
Officer, -
Industrial Hygienist | & I only)

A. Contingency Plan - review of procedures, facility tour

B. Waste code assignation - state and federal codes, criteria for application of codes

C. WSF vapor detection system/alarr_n systems

A10.A.2  Outline for Continuing Education
" [R299.9605 and 40 CFR §§264.16(a)(1) and 264.16(d)(3)]
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Annual MSU WSF Refresher Trai'ning will generally consist of items as follows:
Training for Hazardous'MateriaI Professionals and Hazardous Material
Coordinators

1. Contingency Plan - review of procedures facility tour

2. Waste code aSS|gnat|on changes rn state and federal codes, review of cnterla for
application of codes C

3. Department of Transportatlon changes in proper shlpplng nandes review of how
shipping papers are completed, acceptable packaglng matenals placardmg, or any other
pertinent changes -

4. Review of Personal Protectiye Equ.ip’ment.donning/dofﬁng

5. Chemical cornpattbility and proper stora'ge'updates‘

7. Mixed waste updates training ﬂ

8. WSF lnspection & S.hutdown

9. WSF vapor detectlon system/alarm systems

10. Waste hauling vehicles mamtenance inspéection and operatlon

1. Decontamination (personal and of equipment)

12. Other related topics as needed.

. Training for Director, Chemical Safety Ofﬁcer, Envrronmental Comphance Officer,
Industrlal Hygienist | & II - :

1. Contingency Plan - review of procedures facility tour

2. Waste code a33|gnat|on changes in state and federal codes revnew of crltena for
application of codes

~ . 3.Department of Transportation awareness training every three years

4. WSF vapor detection system/alarm systems

Training for Clerical Staff. .

1. Department of Transportation awareness training every three years
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A10.B PERSONNEL SUBJECT TO TRAINING REQUIREMENTS
© [R299.9605 and 40 CFR §§264.16(a),(d)]

A10.B.1 Job Titles and Job Descriptions

ﬁ -[R 299.9605 and 40 CFR §§264.16(d)(1),(2)]

EHS Assistant Director: :

The Director oversees the dally operational, financial and personnel activities of the
ORCBS. The Director is also responsible for the development, implementation, and
maintenance of a comprehensive radiation, chemical and biological safety program at
Michigan State University.

Environmental Compllance Officer:

The Environmental Compliance Officer (ECO) is responsrble for the compliance of the
WSF, ensuring that operating license requirements are followed. The ECO is also
responsible for review of training, review of WSF operations and any verbal or written
communlcatlons with the DNRE

Chemical Safety Officer:

The EHS Chemical Safety Officer (CSO) is responsible for the development and
maintenance of an effective training program for EHS. The CSO must also be an .
individual trained in.the management of hazardous wastes and capable of directing the
training sessions. The CSO oversees the University's teaching, research, outreach and
support activities involving the use, storage, transportation.and disposal of hazardous
chemicals. Other programs the CSO directs include the Chemical Hygiene Plan,
laboratory inspections, safety training classes, industrial hygiene consultations, chemical
fume hood testing, indoor air monitoring, respiratory protection, employee Right-to-Know,
material safety data sheets (MSDS), and emergency and spill response.

Hazardous Waste Coordlnator _
The Hazardous Waste Coordinator (HWC) supervises and helps conduct and coordinate
the campus-wide hazardous waste program. The HWC ensures that hazardous wastes
are properly handled, transported, and stored. Work which takes place at the Waste.
Storage Facility is directly supervised by the HWC. The HWC provides guidance,
instruction, and supervision of specific techniques and procedures to maintain
operational safety and compliance with regulatory requirements. The HWC is
responsible for the preparation and maintenance of records and reports deallng wrth
hazardous waste transportation and storage. :

Hazardous Materials Professmnal :

The Hazardous Materials Professional (HMP) assists in the development,

- implementation and monitoring of University programs designed to facilitate the safe
handling, storage, transport and disposal of regulated and non-regulated hazardous
chemical, biohazardous and radioactive materials. The HMP assists in preparing for,
participates in, and reviews responses to spills and releases of hazardous materials.
The HMP assists in the management and review of University programs and policies

' Page 6 of 11 * ' Form EQP 5111 Atfachment Template A10 4N 5113 o



Personnel Training, Revision 1
Site ID No. MID 053 343 946

which maintain licensure by and. ensure compliance with state and federal hazardous
materials regulatlons Some of the primary responsibilities of the HMP involve the direct
handling of hazardous waste materials and manipulation of waste matenals at the
Chemical Waste Facility. :

lndustrral Hygienist II:

The position of Industrial Hyglenlst Il (IH2) has been established by EHS to assist in the
safe, efficient management of hazardous wastes. The IH2 assists in developing,
overseeing, implementing and monitoring programs to control or eliminate chemical and
- occupational hazards. The IH2 assists in overseeing the safe and proper storage, use
and transport of hazardous materials. The IH2 assists in developing and conducts
training programs related to hazardous materials. The IH2 reviews research and related-
- campus activities involving hazardous materials in order to maintain compllance with
state, federal and University regulatlons and guidelines.

Industrial Hygiénist I: :
The position of Industrial Hygienist | (IH1) has been established by EHS to assist in the

safe, efficient management of hazardous wastes. The primary function of the IH1 is fo
monitor and test equipment and working environments to ensure compliance with health
and safety regulations. The IH1 responds to concerns with the quality of occupational
working environments. In addition the IH1 assists in the implementation of trarnlng
programs designed to comply with occupatlonal safety regulatlons

Clerical ‘Staff (Office Supervisor | and Secretary i): -
The Clerical Staff are involved in the management of hazardous waste in only a few
areas. The primary area is in the scheduling of training for University personnel. In
addition, calls which come to EHS are often first taken and forwarded by the Clerical
Staff. The Clerical Staff has a basic knowledge of hazardous materials and can
determine how best to route calls or page response personnel in the event of hazardous

material spills.

.

A10.B.2 Descrrptlon of How Tramlng is Desrgned to Meet Actual Job Tasks
[R 299.9605 and 40 CFR §§264 16(a)(1) and (d)(3)]

New employees are given an overview of the policies of the EHS department and the
responsibilities of EHS personnel. They are provided basic information relating to the
responsibilities of the position being filled. Also included is information pertaining to the
‘responsibilities of Safety Personnel involved with the handling of hazardous materials.
The "Policies, Procedures, and Guidelines for Radiation, Chemical, and Biological
Safety” document provided as Appendix A1 0-2 will be examined. In addition, new
“employees are oriented with the WSF Enwronmental Management System and the
"QA/QC protocols in place.

The actual moving of hazardous waste frem the University to the Waste Storage Facility
involves far more than merely transporting an item from one place to another. Each
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decision made when moving a container involves knowledge of EPA, DOT, and State of
Michigan laws; the University policy, and the WSF Operating license. As an introduction
to this vast array of governing laws, a new employee is required to read through the
Waste Disposal Guide. In addition each is required to take Chemical Safety, Radiation
Safety, Hazardous Waste, and Bloodborne Pathogen. Initial training. These courses
serve as general instruction on the hazards which will or may be encountered by the
person in the course of their duties. Since the research done at Michigan State
University is so diverse, an encompassing program of instruction is necessary. And
since there is no standard set of compounds with which persons may be deallng, only a
broad approach adequately addresses those kinds of lnformatlon needs.

Right-to-Know training is glven to inform employees of their rlghts and access to -
information on hazardous materials. A more in depth instruction is given for MSDS

* location and search since an exact knowledge of chemicals is often required when
determining how to properly ship materials or in the event of emergency response or spill
response. Since the Hazardous Materials Professionals (HMP) and Hazardous Waste
Coordinator (HWC) often respond to and clean up chemical spills both on campus and
during consolidation at the WSF, an accurate knowledge of the materials with which they -
are working is pertinent. To aid employees in their understanding of chemical nature, a
number of instructienal videos are available on topics such as flammable liquids,
corrosives, and reactivé and explosive materials. In addltlon numerous audio/visual
materials are available to EHS personnel. - :

A regulatory overview is provided by guiding new HMPs and HWCs through PA 451
parts 111 and 121, enabling them to gain an understanding of the requirements for the
transportation and storage of hazardous waste. A majority of the tasks done by the
HMPs involves the transportation or storage of hazardous waste. Since many portions
of 40 CFR 264 Rules are referenced in PA 451, employees are presented selected
portions of this 'section for study. : :
All EHS employees are given Department of Transportation awareness training since
even the clerical staff come in contact with hazardous materials shipped to the office as
new product. HMPs and HWCs receive a more in depth training that involves more of
the regulations regardlng the packaging, Iabellng, marking, classification, and shipping
" hazards of materials. They are also instructed on placarding vehicles and required to
have a valid commercial driver's license with a hazardous materials endorsement. Also
involved in the transportation process is instruction on how materials are recorded and
tracked by EHS. By nature this process involves a good foundation in the knowledge of
identifying and classifying hazardous wastes and assigning of waste codes. The EHS
department is the body responsible for ensuring that waste codes are placed on
. hazardous waste packages before they are shipped to the WSF. Employees are given
hands on training using the database set up and maintained by EHS.
HMPs and HWCs are given a thorough introduction to the Hazardous Waste Storage
Facility. A large portion of their time is spent consolidating; storing, and preparing
hazardous waste for shipment from the WSF The lntroductory training addresses the
following: :
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Procedures for using, rnspectlng, and repairing the emergency and monitoring
equipment

The function of the phone and alarm systems at the facrhty

Responses fo fires, explosions, and spills

Shutdown of the facility

Response to a release of contamlnants to the envrronment

In addition they are required to read through the Operatrng License and Contlngency
Plan and are given the opportunity to ask questions at any time. They are physically
shown all the operating systems and locations of all equipment addressed in the
License. They are also shown the location of all records stored at the WSF. Supervrsed
work takes place within the facility soon after new employment. It is during this

- supervised time that new employees working in the WSF are shown how it functions,
how materials are stored and consolidated, and other operatlng standards

The use of personal protective clothing and equipment (PPE) while at the WSF or while
picking up waste materials from campus generators is incorporated into a number of the
training sessions. The Initial Chemical Safety training presents some of the more
rudimentary aspects of PPE. As the new employees progress in their supervised work,
they are shown the proper protective equipment for the work they are expected to do.
They are also given knowledge of how to access information on PPE for applications:
outside of the compounds they would normally encounter. All persons expected to work
in hazardous environments are fit tested for full or half mask air purifying respirators or a
self-contained breathrng apparatus (SCBA) as hecessary. .

~All persons workrng directly with the WSF are requrred to participate in the annual
refresher training. This review is intended to keep all personnel apprised of any recent

- modifications of the Contingency Plan, and to keep them informed of recent innovations
in the handling and storage of hazardous wastes. Because of the’ importance of the
Contingency Plan in these matters, a review of the plan will be an integral part of the .
review. Section A10.A.2 lists examples of the types of topics to be reviewed annually.

Training records for each employee including documentatlon of their successful
completion of the training, will be maintained at the EHS office and the WSF. At the time
of hire, each person receives a written description of the responsibilities of their position,
WSF security information, and a listing of the introductory and continuing training ‘
required for the position. . .o :

A10.C  FREQUENCY OF REQUIRED TRAINING
S [R 209.9605 and 40 CFR §§264.16(b), (c)]

A10.C.1 Initial Training .
[R 299.9605 and 40 CFR §264 16(b)]

All MSU WSF personnel must complete rntroductory tralnlng within six months of their
employment or assignment to a new position. Employees do not work in unsupervised posrtlons .
until they have completed the training. .
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A10.C.2 Continuing Education
[R 299.9605 and 40 CFR §264.16(c)]

All MSU WSF personnel take part in continuing education training annually.

A10.D  TRAINING DIRECTOR
[R 299.9605 and 40 CFR §264.16(a)(2)]

'The Hazardous Waste Coordinator will conduct the training programs. The HWC is qualified
based on years of experience in the field of hazardous waste, in addition to Of‘f-Sl'[e training
provided by qualified consultants and contractors.

A10.E - DOCUMENTATION AND RECORD KEEPING REQUIREMENTS
[R 299.9605 and 40 CFR §§264.16(d) and (e)]

A10.E.1 Documentation
' [R 299.9605 and 40 CFR §264 16(d)]

A10.E.1(a) Job Titles and Names of Employees Fllllng Each Job
[R 299.9605 and 40 CFR §264. 16(d)(1 i

The Job titles of Hazardous Waste Coordlnator and Hazardous Materials Professnonal
incorporate all EHS personnel who are directly involved with the storage and
transportation of hazardous waste. Individual records are maintained in separate folders
at the EHS office for each person employed in this capacity. The records of each
employee include their names, job title, and description of responsibilities. Future
employees are included by the addition of folders with the information specific to their
conditions of employment. The EHS Environmental Compliance Officer and the
Chemical Safety Officer are responsnble for the development and currency of the tralnlng
programs. o '

All training» records of current personnel will be maintained at least three (3) years
following the close of the facility. The training records of former employees will be
maintained for at least three years from their last date of employment. [f an individual is
transferred within the department his/her records will be maintained as a current
employee.

A10.E.1(b) Written Job Descriptions
. [R 299.9605 and 40 CFR §264. 16(d)(2)]

The records described in A10.E.1(a) of each employee include his/her name, job tltle and
description of responsnbllmes

A10.E.1(c) Written Descrlptlon of Type and Amount of Training leen to Each Position
[R 299.9605 and 40 CFR §264.16(d)(3)]
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The Hazardous Waste Coordinator rriaintajns a record with a written description of the type
and amount of training given to each position -

- A10.E.1(d) Documentation That Training Has Been Given to and Completed by Facmty

Personnel
R 299 9605 and 40 CFR §264. 16(d)(4)

The records described in A10.E.1(a) of each employee contain documentation of all tramlng
completed

A10.E.2 Record Keeplng
[R 299. 9605 and 40 CFR §264.16(e)]

Extensive records relating to the facility and the EHS personnel WI" be maintained at the EHS
office and WSF. These records will include the following: names and job tities of personnel
presently employed, job descriptions, training records for each employee.

" Records for former employees are kept for a minimum of three years at the EHS department
: offlce : .
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CONTACT INFORMATION

Campus Emergency: 911

ORCBS Phone Number: | (517) 355-0153
ORCBS Fax Number: (517) 353-4871 .
ORCBS E-mail Address: | orcbs@msu.edu

ORCBS Web Address:

http:/Aveay.orcbs.msu.edu
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INTRODUCTION

Excellence in research and education s of primary importance at Michigan State University. In
support of this activily, the Office of Radlation, Chemical and Biological Safety (ORCBS)
provides for disposal of hazardous chemical waste, radioactive waste, and, together with
University Laboratory Animal Resources (ULAR), certain bichazardous waste. This document
contains updated university procedures for safe handling and packaging of such wastes.

The enclosed procedures are necessary to comply with rules from the regulatory agencies
goveming hazardous materials. The U.S, Environmental Protection Agency (EPA) and the
Michigan Department of Environmental Quality (DEQ) regulate disposal of chemical wastes in a
cradle-to-grave fashion. The Nuclear Regulatory Commission (NRC) regulates the disposal of
radioactive material. The U.S. Department of Transportation (DOT) governs transportation,
fabeling and packaging of hazardous substances while the Michigan Department of Public
Health (MDPH) serves to ensure the safety and heaith of employees who handie such
materials. The Michigan Medical Waste Regulatory Act governs medical waste as part of
biohazardous waste. . : '

Our goal is to provide for the disposal of hazardous wastes in a safe, efficient, and ecologically
sound manner. We need your cooperation to meet this goal, Please abide by the guidelines sét
forth in this document and comply with the applicable regulatory requirements for the waste that
you generate. Call the Office of Radiation, Chemical and Biological Safety (355-0153) for
questions about radioactive, chemical, and biohazardous waste disposal or Unlversity
Labaratory Anlmal Resources-(353-5064) for questions regarding pathological waste
disposal, ' ' )

Finally, if you handle any potentially hazardous materials, know the hazards and how to protect
yourself from them. Companion documents detalling regulatory requirements, risks, handling
precautions and other safety related information are fisted below.

Michigan State University Chemical Hygiene Plan

Michigan State University Radlation Safety Manual

Michigan State University Biological Safety Manual

Michigan State University Bloodbeme Pathogens Exposure Control Plan



HAZARDOUS WASTE DEFINED

Hazardous materials are substances that have hazardous characteristics such as: flammable,
corrosive, reactive, toxic, radloactive, poisonous, carcinogenic, or infectious. In a general sense,
wastes that contain these materials are considered hazardous because they present a potential
sk fo humans and/or the environment. Hazardous waste management plans generally
separate waste into three broad groups: radioactive, chemlcal, and biohazardous.

Radioactive waste Is classified as either low-level or high-level waste. Low-level waste is
typical of that found at medical and research institutions (such as Michigan State University)
while high-level waste Is typlcal of that generated at nuclear reactors. At Michigan State -
University, a radioactive waste Is any waste with detectable radioactivity that is generated from
pracedures involving licensed radioactive material. ’

Chermical waste includes a wide range of material such as discarded commercial chemical
products (DCCP), process wastes, and wastewater. Some chemicals and chemical mixtures are
hazardous wastes because they are speclfically listed by the EPA. A chemical waste that is not
listed by the EPA Is sill a hazardous waste if it has one or more of EPA's four hazardous
characteristics: ignitablity, corrosivity, reactivity or toxicity.

Blohazardous waste is a term used to describe different types of waste that might include
infectious agents. Curently, the following waste categories are considered to be biohazardous
waste. : -

« + Mogdical waste means any solid waste which is generated in the diagnosis, treatment
(e.g., provisian of medical services), or immunization of human beings or animals, in
research pertaining thereto, or in the production or testing of biologicals, as well s all
categories defined by the Michigan Medical Waste Regutatory Act (MMWRA).

. » Regulated waste as defined by the Michigan Occupational Safety and Health Act
(MIOSHA) on Bloadborne Infectious Diseases.

« Laboratory waste and regulated waste as defined in the “Guidelines For Research
Involving Recombinant DNA Molecules” (NIH) and the CDC/NIH “Guidelines on
Biosafety in Microbiologlcal and Biomedical Laboratories.” :

» Pathological Waste (e.q., animal carcasses). .

Finally, workers who generate hazardous waste(s) of any kind must be aware that there may be
mixed hazards in their waste; that Is, a combinafion of any of the three types of hazardous
waste. For example, animal carcasses containing radioactive material, 8 hazardous chemical,
and perhaps an infectious agent would need to be managed according to the considerations
and requirements of all three types of hazards defined abave.

If you will be generating mixed waste, contact the appropriate safety officer to determine the
proper way to handle and manage this material before the waste is generated.



REQUIREMENTS FOR CHEMICAL WASTE

Laboratories and other MSU units that generate hazardous waste are now required to comply,
with the generator requirements of the Resource Conservation and Recovery Act (RCRA, GFR
Title 40) and Michigan Hazardous Waste Management Act (Michigan Public Act 451 ). Every

" generator site {laboratory) is subject to inspection by the EPA and DEQ. The changes
necessary for compliance are summarized below. - :

Manlfesfing

Waste must be manifested when it is transported from campus fo the MSU central waste
storage facllity. To do this, generators complete a Waste Pick-up Request form (see Appendix
B) and send it to the ORCBS. The ORCBS prepares a manifest to pick-up the waste on
campus, and then the waste is tracked to the waste facility with yet another.manifest required by
EPA/DEQ, .

Labeling . . . .

Each container of hazardous waste must be labeled with the words "Hazardous Waste,” and
have a completed waste taqg attached. An exception to this rule is individual small bottles of
discarded commetrclal chemical product; however, If the discarded cammercial product is not in
the original container, it must also have a waste tag.

Accumultation Time
Chemical wastes shall not be accumulated for longer than 90 days. Each container shall be

- labeled with a colfection start dste and chemical constituents when waste is first added to the
contalner. ’ ’

Collection & Storage :

Collect and store compatible wastes (see Appendix C) in strong, fight containers In a secured
area that is protected from the weather, such that none can escape by gravity into the
environment. Keep lids tightly secured when not in use. '

-Emergency Response Personne!
Aftach to the outer door of each laboratory the name and phone number of a person(s) to
contact in case of an emergency. :

Waste Minimization

Insfitute methods fo recycle wastes and to reduce waste volume and toxicity. Substitute
nonhazardous or less toxic materials whenever possible. Purchase only the amount of chemical
that is needed..Excess chemicals often become waste and any purchase savings are
outweighed by disposal costs. :

Training B

Personnel who handle hazardous waste or prepare It for shipping shall receive training on
proper handling procedures and emergency respanse procedures. This includes Right-to-Know
tralning, review of this document, and completion of the Chemical Hygiene & Laboratory Safety
and Hazardous Waste training courses.



CLASSIFICATION OF CHEMICAL WASTE

A chemical waste is considered o be a hazardous waste if it is specifically listed by the EPA as
a hazardous waste or if it meets any of the four hazardous characteristics below*. If a chemical
waste is not on the EPA list of hazardous wastes, and does not meet any of the hazardous
waste characteristics, it s a nonhazardous waste!,

Hazardous Waste Characteristics

1. Ignitable Waste

s Aliquid that has & ftash point of less than 140° F.

« A solid that is capable of causing fire through friction or absorption of maisture, or can
undergo spontaneous chemical change that can result In vigorous and persistent
burning. ’

» A substance that is an ignitable compressed gas or oxidizer.

2. Corrosive Waste
s Anaqueous solution which has a pH less than or equal to 2 or greater than or equal to
12.51is a corrosive waste, .~

3 Reactive Waste
s A material that is normally unstable or undergoes violent chemical change without
detonating.
» A material that can react viclently with water to form potentially explosive mixtures or can
generate dangerous or'possibly lethal gases (cyanide or sulfide bearing).
= A material capable of detonation or explosive reaction.

. 4. Toxic Waste ’
s A waste that contains one of the constituents in concentrations equal to or greater than
the values shown in (Appendix H or Appendix I} is a toxic waste,

A chemical waste can also be classified as elther a process waste or a discarded commercial
chemical product (DCCP). This distinction is impartant when manifesting and labeling. A
pracess waste is any waste that, by virtue of some use, process or procedure, no longer meets
the manufacturer's original product specifications. Examples of process wastes are
chromatography effluents, diluted chemicals, reaction mixtures, contaminated paper, etc.

A discarded commercial chemical product is the original (virgin) material, in the original
container. Examples of DCCP are small bottles of unused or outdated chemicals from
laboratories, dark rooms, or service areas.

“ Most of the chemicals inthe H A Table are EPA listad vastes or common labaratory wastas with 2
hazardous charactetistic. .

+ Although & chemical waste may be nonhazardnus by EPA's definitlon, there are additional requirements for
disposal at the state and local level that are beyond the scope of this manual. If you have questons abott the release
of a chemical waste to the anvirenment or the sanitary sowar, contact the ORCBS for clarification. Release of di
minimis (minimal) quantities of trom \é y p 1s, such s rlnslng and washing
glassware Is allowed,




CONTAINERS

The ORCBS suppiies containers for chemical and radioactive waste collection. A variety of
smaller containers are available at General Stores.

Original containers of a hazardous material may be reused ance to collect the same type of
waste material, For example, many solvents and acids come packaged in 1-gallon or smaller
glass bottles which are suitable for waste coliection.

ORCBS Contalners

Chemical Waste; Radioactive Waste:
5-gallon Palyethylene Container 5-gallon Polyethylene Carboy
30-galion Polyethylene Drum-Open Head 2.5-gallon Polyethylene Carboy
55-gallon Fiber Drum 2-cublc foot Cardboard Box with Plastic
55-gallon Metal Drum-Open or Closed Liners
Head : :

55-galion Polyethylene Drum-Closed Head

General Stores containers suitable for collecting waste;

See the web site at http:/universitystores.msu.edu
CONTAINER LABEL
Label every chemical waste container with the MSU Materials Pickup Tag (below and Appendix

A). An exceptfion is individual containers of discarded commercial chemical product (DCCP)
since the manufacturer’s label propetly identifies the contents.
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GENERAL LABELING & PACKAGING PROCEDURES

Collect smal! volumes of process waste in your own containers. Collect larger volumes in 5~
gallon cans. Collect solid waste e.g., contaminated gloves, glassware, paper, efc., in cardboard
boxes fined with two plastic bags. Keep llquid and solid wastes separate.

Attach an MSU Materials Pick-up Tag (Appendix A) to each and every container of process
waste. Tags are avalable from the ORCBS upon request. In the contents secion of the tag,
.enter the volume and composition of all the waste as it is added to the container. For solutions,
fist the solute and solvent concentrations. (include the amount of water present.) Be as accurate
as possible in your description of wastes. '

Date and label each contalner with the words “Hazardous Waste." Containers supplied by the
ORCBS are delivered with labels that have this wording. Small bottles of discarded chemical
commercial products do not need to be labeled with the words “Hazardous Waste.”

Separate wastes into the different waste categoties. That is, collect acids in a separate
container from solvents etc. L

Do NOT mix incompatible materials in the same contalner.

Do NOT put corroslve or reactive chemicals in metal cans.
For liquids, fill containers to about 80% of conteiner volume. Do NOT fill containers to the top.
Leave at least 2 inches of space In 5-gallon liquid waste containers to allow for fiquid expanslon

and pumping. Make sure the caps on all cans and botties have gaskets and are tightly secured
before the pickup. :

SPECIFIC LABELING AND PACKAGING i"ROCEDURES

Formalin and Formaldehyde Sofutions

Dijute formaldehyde solutions should be stored for disposal by the ORCBS. Formaldehyde is a
suspected carcinogen with a low permissible exposure limit (PEL) and poor waming properties.

Ethidium Bromide Solutions

Collect ethidium bromide solutions for disposal, Ethidium bromide is mutagenic at higher
concentrations. Very dilute solutions of ethidium bromide may be discarded by fiushing down a
sanitary sewer. The maximum concentration for doing so is a working solution of 5 ppm or less.
Do not intentionally dilute any solufion fo avoid proper disposal methods.

Ethidium Bromide Gels

Ethidium bromide gels should be collected in double wrapped plastic bags. Excess buffer
should be removed before wrapping or absorbed Into paper towel. The gels can then be given
to the ORCBS. ' : .



Ignitable Liquids and Organic Solvents

Keep halogenated wastes separate from nonhalogenated solvent wastes if possible. Separate
organic solvents from aqueous solutions whenever possnble Keep acidified solvents separate
from other solvent end acid wasles,

Acids, Bases, and Agueous Solutions

Do NOT mix strong inorganic acids or oxidizers with organic compounds. Keep acids,
bases or aqueous solutions containing heavy metals (Appendix H) separate from other wastes.
Avoid mixing concentrated acids and bases fogether in the same container.

Mercury Solutions

Keep wastes containing mercury salts separate from all other wastes,
Corrosive Materials

The following comosive liquids shall not be mixed with any other hazardous waste under any
circumstances. These liquids must be packaged in their own separate shipping container.

* Nitric acid exceeding 40 percent concentration

e Perchloric acid

» Hydrogen peroxide exceeding 52 percent strength by welght

« Nitrihydrochloric or Nitrohydrochloric acid diluted

‘Perchloric Acid and Perchlorates

Keep perchloric acid and perchiorate wastes separate from other wastes and in exclusive use
containers,

Toxic Wastes
Separate toxic wastes {process wastes with constituents fisted in Appendix H) from other

hazardous wastes whenever possible. For example, do not mix aqueous waste cantaining
heavy metals with wastes that do not. This Is especlally true for wastes containing marcury.

Severe Toxicig( Wastes

Keep severe toxicity wastes separate from other wastes whene;ler_pussib[e (Appendix [).

Sharmps

Callect all needles in a sharps container. Sharps containers are avallable at General Stares. Do
NOT put needles in cardboard boxes with other solid debris. See shaips in the
biohazardous waste section of this manual.

Paint and Paint Thinner

Separate solid paint sludge from paint thinners by pouring off thinners into a separate waste
container. Do NOT put brushes, roflers, paper or other debris In paint wastes. Keep water
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and walter-base paint wastes separate from oll-base paint wastes. Rinsate from waler-base
paint cleanup is nonhazardous and can be disposed of down the sanitary sewer. Label wastes
as paint thinners, paint stripper waste or paint sludge. : . .

Chromatographic Adsorbent (Silica Gel) -

Collect spent silica gel in a box fined with two plastic bags or a polyethylene container. Po NOT
mix adsorbent with llquid wastes. Do NOT mix paper, plastic, gloves or glassware with’
silica. If the adsorbent does not contain any of the constituents in concentrations greater than
those listed in Appendix H (heavy metals, organics and pesticides) or severely toxic compounds
{Appendix 1), dispose of it in the dumpster. If & contains any of these compounds, Indicate the
concentration of contaminants on the waste tag and collect it for disposal as & hazardous waste.

Broken Mercury Thermometers

Collect elemental mercury and glass from broken thermometers in an impermeable, sealed
container. A wide mouth polyethylene or giass jar with a screw top cap works well. Label the
container as “broken thermometer and elemental mercury.”

' Chemotherapy Waste

Collect contaminated gloves, paper, glass, etc. in bags and place inside a 55-gallon fiber barrel.
Coliect infusion sets and discarded drugs, and piace inside & separate 55-galion fiber barrel
fitted with a polyethylene liner. Label the fiber drum with a Materials Pick-up Tag. Collect
unused or partially used chemotherapy agents listed in Appendix J separately from other
chemotherapy wastes. Those areas that generate smaller volumes may callect chemotherapy
waste in a box lined with twa plastic bags. .

Photodeveloper and Photoﬁxer

Photodeveloper is a hazardous waste if it contains constituents in concentrafions greater than
those listed in Appendix H, if itis corrasive (pH < 2 or > 12.5) or If It Is {gnitable. Most spent
photodeveloper Is nonhazardous and can be poured info the sanitary sewer. .

Used photofixer contalns sliver, a heavy metal, and therefore is hazardous. It may also be
corrosive. Collect fixer and developer in separate 5-gallon polyethyienie containers.

Oils, Lubricating Fluids and Cooling Fluids

This category of materigl is collected for recycling and includes: motor ofl, transmission fiuid,”
Jubricating oll, cutting oll, hydraulic oil, and mineral oll. Coliect waste olls in 1-gallon, S-gallon or
55-gallon containers depending on the volume of material generated. This waste stream Is -
nonhazardous If It is recycled and therefore exempt from the 80 day storage limit. Do NOT mix
flammable solvents, halogenated solvents (degreasers), water or antifresze with waste
olls. :

Polychlorinated Biphenyls (PCB} Waste
PCB wastes require special handiing. Do NOT mix PCB waste with other wasts whenever

possible. Collect PCB liquids in a metal or polyethylene container. Collect PCB contaminated
debris, rags efc. in a 4-6 mil plastic bag or in a box fined with a 4-6 mil plastic bag if sharp
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objects are present that may puncture the bag. Always indicate the level of PCB on waste tags
and pick-up request forms.

Batteries
Battery Type Uses
Alkaline .= mostcommon batiery type, found in cell sizes AAA to D
NlckelICadqum *  some laptop computers
(NiCd) = rechargeable 8-volt, AA, or D cell batteries
; = _some walkie talkies
Lithium ion or nickel e, cell phones
hydride * cameras
e newer laptop com gu!ers
Lead acid batteries « cars and motorcycles
s deep cycle electric backup power for fights and communications
(Sealed lead acid batteries can be as small as a D-cell battery.) |
Mercury or silver oxide » hearing aids
s watches

Batteries should be segregated into these categories when storing and when a request for a
pick-up is made. (Baftery type Is usually indicated on battery labels.) To prevent a buildup of
heat or sparks, batteries larger than -volt should be stored such that the terriinals are not
touching.

" Batteries may be collected in any container with which they are compatible, but must be sent for
disposal within one year of start of collection. Label the container with the words "used
batteries” or “spent batteries for recycling.®

Alkaline batteries may be discarded in the general refuse. They are not harmful to the
environment and the cost of actual recycling far outwelghs the benefit.

Animal Waste Contaminated with Hazardous Chemicals

PCB, dioxin and aflatoxin contaminated ammal carmsses and bedding require special handling
and will be picked up by the ORCBS. See pathalogical waste disposal procedures,

Gas Cylinders

. Promptly return discarded gas cylinders to the vendor to regain your depostt on the cylinder and -

minimize rental charges. Complete a Materials Return Authorization form and contact General
Stores for this service. Those that cannot be returned to the manufacturer will be picked up by
the ORCBS.

Explosive Materials

Patentially explosive materials, such as dry picric acld or peroxide contaminated solvents will be
picked up separately from other wastes. Contact the, ORCBS as soon as possible if you
discover any potentially explosive materials, See Explosives Materials List (Appendix K).
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Bulk Chemicals (20- 30- or 55-gallon Drums)

Barrels should be in good candition, have workable bungs and be DOT approved. Original
shipping containers are DOT approved for disposal of the used or discarded original material.
DO NOT store metal barrels outside where they will rust. DO NOT pack smaller containers of
chemicals into a large drum for disposal. .

Agricultural Chemicals (Pesticides, Herbicides, Fungicides, etc.)

Refum unused agricultural chemicals to the manufacturer for disposal. Many companies will
accept them. Alternatively, retaln the material and use it as it was intended. If the manufacturer
will not accept the material or you cannot use it as intended, prepare a packing lfist of all
agricultural chemicals designated for disposal. Include on the list the common name, the
chemical name, the MSU number from the master list, the container size and the number of
containers for each chemical Experimental agricultural chemicals must be idenified with a.

- chemical name. Additionally, list the manufacturer’s contact person and phone number or any
paperwork verifying their nonacceptance of the material for return. Mail the information to the
Hazardous Waste Coardinator, C124 Research Complex-Engineering, Campus. Your list will be
mailed to our disposal vendor for approval. You will then be contacted to arrange for a pick-up.

Asbestos . . : .

Asbestos, including asbestos which is immersed or fixed in & natural or arfificial binder (ie.,
cement, plastic, asphalt, resins or mineral ore), shall be packaged wet in a minimum of two, 6-
mil nonrigid plastic bags or other rigid containers that are dust and sift-proot. Sharp or blunt
edges likely to cause puncture or tears in the shipping container shall be adequately protected
fo prevent container failure. For large volumes of asbestos, contact the Physical Plant

Contaminated Debns From Laboratories

This includes gloves, paper, plastic, and other inert debris contammated with hazardous
chemicals. Whether this material is a hazardous waste depends on how it is generated, the
contaminants and the concentration of contaminants. If the debris contains any of the
constituents in concentrations greater than those [isted in Appendix H (heavy metals, organics
and pesticides) or Appendix | (severely foxic compounds) It is a hazardous waste. If it comes
from the cleanup of a hazardous material spill it is a hazardous waste. If it is neither of these, It
is a nonhazardous waste and may be disposed of in the dumpster

In some cases it is not prudent to dispose of nonhazardous waste into the dumpster. For
example, ethidium bromide (mutagen) or phenol (poison) contaminated solid debris is best
disposed of by incineration. [n general, any waste contaminated with trace levels of a polson or
carcinogen should be collected for incineration.

Non-contaminated Debris from Laboraton’es

Work practices must be followed by all University Department laboratory staff in disposing and
separating nonhazardous waste from hazardous waste. The laboratory is respansible for
separating bazardous and rionhazardous waste and preventing accidental exposure of
custodians to hazardous materials, Do NOT place hazardous waste, sharps or broken glass into
the normal paper waste receptacles.

13



Empty Bottles in Hallway:

1. Deface the chemical label on ALL empty chemical containers placed in the hallway for
custodial pickup by crossing out the chemical name on the container label.

2. Solvent Bottles: Forthose bottles placed in the hallway for custodial pickup, rinse and/or
air-dry in a chemical fume hood until they are free of liquid and odor. All sinsate should
be disposed of as a hazardous waste.

3. Corrosive Bottles: All corrosive liquid boftles should be triple rinsed with water and free
of hazards and odor. Collect rinsate as hazardous waste.

4. Rinsed and/or.clean all bottles formerly containing hazardous powders or solid
chemicals. Collect rinsate as hazardous waste.

Empfy 5-Gallon Metal Cans
1. Place cap on empty 5-gallon metal cans and place can in the hallway or Ieave in the lab
for disposal via ORCBS. Do not leave 5-gatlon cans uncapped.
2. Empty cans do not need to be empty to dryness like glass bottles. Residual liguid Is
acceptable in 5-gallon metal cans.

Broken Glass Contalnars

1. Label afl broken glass containers *Nonhazardous Waste” "Broken Glass Only. ~ ORCBS
has broken glass container labels available. .

2. Do NOT place hazardous waste, medical waste (sharps) or hazardous chemicals into
the broken glass contsiner. Contaminated glass that is hazardous must be disposed of
via the ORCBS as hazardous waste. Do NOT place miiscellaneous paper/plastic tmsh
into the broken glass container.

3. Wear cut resistant gloves when handling the broken glass container.

4. Labs may carry their own broken glass container to the building lodal (dumpster) if they
desire.

Housekeeping
1. Clean up all powders on the fioor as well as chemical spills. Custodial staff is not
respaonsible for cleaning up unknown powders or chemical spills on the floot.
2. A Trouble Tag"will be used by custodial staff when conditions prevent them from
picking up trash, broken glass. emply botfles or performlng routine cleaning.

Fluorescent Tubes/Incandescent Bulbs

If you have commercially available fluorescent tubes or other lighting wastes, they should bei
surrendered to the custodial staff in your building. If the lighting waste are highly pressurized,
out of the ordinary, or broken, then a pickup request should be submitted to the ORCBS For
bulk contalners, see the ORCBS website for additional Information at

hitp:/fwww.orcbs.msu. edu/waslelresoun:es links/universal waste/universal waste. htm#sllvert .

bes

Recyclable Materials
ltems suitable for recycling such as newspapers, magazines, corugated cardboard, printer
cartridges and many other paper products, contact the Office of Recycling and Waste

Management at hitp:/www.recycle.msu.edu,

Laboratory Equipment

In general, equipment must be free of all assoclated chemical, radioiogical, or b|u|oglcal
hazards. Uncontaminated laboratory equipment may be sent to the MSU Surplus Store:
Requirements for decontamination of laboratary equipment prior to acceptance by MSU Surplus
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will depend on the hazards associated with the equipment. In all cases, It is the responsibility of
the Principal Investigator or his/her representative to decontaminate the equipment and remove
hazard-warning labels from the equipment PRIOR to pickup by MSU Surplus. All laboratory
equipment must have a compieted Equipment Release Form attached.

(http:IAwww. orcbs msu.edufchemical/iprograms _guidelines/chem hyaiene/chem hyaiene plan/c

hp_a| .pdi

Equipment bearing mercury will not be accepted by MSU Surplus. Equipment that previously
held radiological materials must be surveyed by ORCBS staff prior to release to MSU Surplus.
MSU Surplus will accept iab glassware placed in a box with the Equipment Release Form
attached to the box. Glassware and other small items with-visible or obvious chemical residues
will not be accepted by MSU Surplus or sold to the public,

For more specific information regarding policies for acceptance of equipment or other materials
by MSU Surplus, vislt the ORCBS website at
_ hitp:fiwww.orcbs. msu.edufwastefresources_links/surplus acceptance quidelines.pdf.

SCHEDULING A CHEMICAL WASTE PICK-UP

Step 1. Gather the waste contalners destined for disposal.
Step2. Use the Hazardous Materials Table (Appendix G) to look up an ID# for each chemical.

Step 3. Enter ID#s and names of the chemicals from the Hazardous Materials Table, the
container size and the number of containers on the Pick-up Request Form.

Step 4. Indicate if any replacement containers are needed. Use the comments section of the
Pick-up Request Forh to denote any scheduling confiicts e.g., “Lab open in aftemoons
only” or “will not be here Friday.” A trained departmental employee must be present to
sign the manifest at the time of the pick-up.

Step 5. Fill out the on-line request form located on the ORCBS web site )
’ {http:/fwww.orcbs.msu.edu). An ORCBS technician will visit your fab within 10
working days to remove the material.

NOTE: Improperly packaged,
uniabeled or overfilled containers
will not be picked up!

15



HOW TO COMPLETE A PICK-UP REQUEST FORM

Complete a Pick-up Request Form for each pick-up
A. Process Wastes or Waste Mixtures

Select an ID number that appropriately describes the waste mixture and enter the technical
name of all components contributing fo the hazards of the mixture or solufion in the description
field. (Substances listed In Appendix H or Appendix | or in concentrations greater than 1 ppm.)

If you cannot determine the hazard class of the material, enter the ID# for Hazardous Waste
Liquid, N.O.8S., or the Hazardous Waste Solid, N.O.S. on the Pick-up Request Form and enter
the chemical name of each consfituent in the description field.

B. Discarded Commercial Chemical Products

Enter an ID# from the Hazardous Materials Table for each chemical. If no ID# exists fora
chemical, select the ID# for the appropriate N.O.S: description found in Appendix G, and enter
the chemical name in the description field.

If you cannot determine the hazard class of the material, enter the ID# for.Hazardous Waste
Liquid, N.Q.S., or Hazardous Waste Solid, N.O.S. on the Pick-up Request Form and enter the
chemical name inthe descnptlan field.
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N.O.S. MARKING (NOT OTHERWISE SPECIFIED)

\ .
Some chemical waste offered for disposal may have to be identified under one of the N.O.8.
(not otherwise specified) shipping names indexed in the Hazardous Materials Table {Appendix
G). This is due to practical considerations which prohibit fisting alf dangerous matetials by
name, and the fact that new chemical products are introduced annually, allowing only periodic
updating of the chemical indexes. If the hazard class of the waste is known and that waste is not
listed by name in the Hazardous Materials Table, then an N.O.8. shipping name must be
assigned. ‘

If a proper shipping hame Is listed on the manifest by an N.O.S. entry (i.e., Flammable Liquid
N.0.S.), the entry does not provide sufficient information about the material 1o ensure that
appropriate action be taken in the event of an accident. For this reason, It is necessary that

these N.O.S. descriptions be suppiemented with the technical name of the materiai(s).

Chemical Compatibllity

Accidental mixing of one hazardous waste with another may result in a vigorous and dangerous
" chemical reaction. Generation of toxic gases, heat, possible overflow or rupturing of
feceptacles, fire, and even explosions are possible consequences of such reactions.

The Chemlcal Compatibility Chart (next page and Appendix C), shows chemical combinations
believed to be dangerously reactive in the case of accidental mixing. The chart provides a broad
grouping of chemicals with an extensive variety of possible binary combinations. .

Generally speaking, an "X" on the chart indicates where ohe group can be considered
dangerously reactive with another group. However, there may be some comblination between
the groups that would not be dangerously reactive; therefore, the chart should not be used as
an infallible guide. .

The following procedure explains how the chart should be used in determining compatiblé
Information, )

1. Determine the reactivity group of a particular waste. . )
2. Enter the chart with the reactivity group that forms an unsafe combination with the

chemical in question.

For example, crotonaldehyde is an aldehyde in group 19. The chart shows that chemleals in this
group should be segrégated from sulfutic acid and nitric acids, caustics, ammonia and all types
of amines (aliphatic, alkanol, and aromatic). According to note A, crotonaldehyde is also
incompatible with nonoxidizing mineral acids.
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COMPATIBILITY TABLE
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Difts {Devl ) Within Chemical Groups

compatible with grotip 1, Nonoxidizing Mineral Acids.
Isopharone (18) and Mesityl Oxide (18) are not compatible with group 8, Alkanalamines
Acrylic Acld (4) Is not patible with group 9, A tic amines.
Allyl Alcohol (15) Is not compatible with group 12, Isocyanates.
. Furfuryl Alcohol{20) Is not compatible with group 1, Nonoxidizing Mineral Aclds.
Furturyl Alcohol (20) Is not compatlble with group 4, Organic Aclds,
Dichloroethyl Ether {36) is not compatibie with group'2, Sulfurie Acid,
. Jrichloroethylene (36) Is not compatlble v4th group 5. Caustics.
Ethylenediamine (7} Is not compatible with Ethylene Di-chloride (35).

IS

oo

mm

czp

18

Iéormaldehyde f15), Acrolein (19), Crotonaldehyde (1S), and 2-Ethyl-3-Propyl Acroleln (19) are nnll



DISPOSAL OF UNKNOWNS

Chemical wastes with no identification (unknowns) present a particularly dangerous threat, due
to their unknown composition and characteristics. Unknown waste should not be transparted,
treated, or disposed of until chemical analysis has been completed to determine hazardous
properties, Under no circumstances should an unknown waste be placed in a shipping container
with properly labeled and manifested wastes.

The ORCBS will accept unknowns at its discretion provided that they have been roughly
" classified. Unknowns may be classified by obtaining the following information and adding it to
both the waste tags and pick-up request forms.

Solids
Water Solubility
Reactivity with water
pH In water
Flammability (will it bum)

Liquids .
pH of solution .
Reactivity, miscibility, relative density in watel
Fiamtnability (will it bum)

All tests performed should be conducted in a functioning fume hood. Use as small a sample as
reasonably possible while performing tests. Add a small amount of sample to water rather than
adding water to the sample. When performing flame tests with solids, use a small spatula to
minimize potential reactions. For liquids, use cotton tipped applicators to dip into the liquid
before igniting. .

Other information may be obtained by querying collea?;ues or neighburiné lab pefsonnel who
may have knowledge of the types of chemicals which were used in that area.

If it Is believed that handling or opening an unknown may causé it to detonate or- react
adversely, then contact the ORCBS for an on-site consultation prior fo testing.

Depariments are strongly encouraged fo analyze their unknown wastes. Alternatively, the

ORCBS can make arrangements for disposal of unknowns. A charge of $75.00 per container
will be assessed for analysis. ' ; ’
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RADIOACTIVE WASTE

The ORCBS provides radioactive waste pick-up and disposal services for all University units.
Typically, individual units collect radioactive wastes in the ORCBS supplied containers, labe! the
material with the yellow radioactive waste pick-up tag (Appendix D), provide secondary packing
if necessary and submit the on-line pickup request form on the ORCBS web site (Appendix E).

A. General Labeling and Packaging Procedures

Attach a yeliow radioactive waste tag (below and Appendix D) to each container of radioactive
waste. Tags are available at the ORCBS: Any material considered radioactive waste must bear
a completed radioactive waste pick-up tag. .

ST Radioactive
‘Waste Pick-up Tag

Enter the isotope information on the front of the radioactive waste tag and the chemical form
and concentration on the back of the tag. A complete description of the chemica! contents as
well as the radioactive content Is needed, Far mixtures or solutions, the Identity and amotunt
(percent, molarity, ppm, etc.) of afl constituents must be included. Fill out waste tags as material
is added 1o the containers. Prior to the pick-up, total the quanfity of radioisotope in millicuries
and record this information on the tag.

Any radioactive waste that alsc meets the definition of a hazardous chemical waste (page 5)
must be managed as a mixed waste, accarding to the requirements of both the radloactive and
chemical constituents. This includes labeling the container with the words “Hazardous Waste"
and & maximum accumutation time of 90 days. Mos! radioactive waste does niot meet the mixed
waste criterion; however, wastes which are flammable, corrosive, or toxic fall into this category
(e.g., scintillation vials). Contact a Health Physicist at the ORCBS (355-0153) if you are unsure
of your waste categoty.

20



B. Specific Labeling and Packaginé Procedures

Radioactive Liguid Waste

Use separate carboys for each isotope. >H and *C are the only exceptions and can be mixed
together in a single carboy. Use separate carboys for aqueous and nonagueous solutions.
Liquid waste containers must have secondary containment, such as a plastic bus tray, to
contain leaks or spills.

To the best of your abifity, and In accordance with waste minimization requirements, adjust the
pH of aqueous wastes to between 5.5 and 10.0. Neutralization of corrosive liquids greatly
reduces disposal costs and risks.

Radioactive Sofid Waste

Collect contaminated gloves, paper, glassware, efc. in cardboard boxes fined with two plastic
bags. Do NOT put liquids into the solid waste container. Use different containers for each
isotope. *H and “C are the only exceptions and can be mixed together in a single container. Do
NOT ovetfill boxes and do NOT exceed 20 pounds total welight per box. Do NOT put
syringes, neadles or broken glass into cardboard boxes, Sharps containers are available at
General Stores.

Be careful not to over or underestimate the activity of solid waste. This waste may be stored in
drums for decay and storage space is limited. Refer to the Radiation Safety Manual for
. guidance on waste quantification methods.

Radioactive Scintillation Vials

Make sure all vial caps are fightly closed. Separate high activity vials (> 0.05 pCi/gm) from low
activity vials, Mark the high activity vials with a plecs of radioactive tape. Do NOT mix
scintlliation viais contalning other nuclides in the same tray with *H andlor “C. These
other nuclides must be processed in & different manner and must be in separate trays.

Place used vials in the ariginal trays and in the original box. Tape the box shut and attach a
waste tag. If no boxes are available, trays may be taped together in sets of 5 or less.

{f you wish to reuse your vials, empty the liquid into a separate radioactive waste carboy. Do
NOT mix flammable scintillation fluid with other aqueocus wastes.

Animal Wastes Contaminated with Radioisotopes

Animal waste, including carcasses or other biological or pathological wastes
contaminated with radioisotopes will be picked up by the ORCBS. Animal carcasses
should be double-bagged using opaque, 4-6 mil plastic bags. Bags are avaflable at General
Stares in various sizes. A properly completed radioactive waste pick-up tag must be attached.

lodination (Unbound 12°[,) Waste

Handle all iodination waste material in a fume hood. Waste from iodinations present an
- increased health hazard due to the presence of vo_!allle lodine which, if inhaled, will
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bioaccumulate in the thyroid glands. Store iodination waste in the back of a chemical fume hood
in fightly closed containers.

Place solid iodination waste in double plastic bags immediately after generation. Coliect
contaminated needles and place the syringe, with needie intact, in a small leak proof and
puncture resistant container which can be sealed (such as a plastic bottle or glass jar). Place
this sealed container in the double plastic bag with other salid iodination waste.

Coltect liquid jodination waste in a disposable plastic botfle and keep the bottle tightly clased.
NEVER mix liquid iodination waste with other radioactive waste. NEVER mix waste that
contalns volatile iodine with %5 waste that doses not.

Labe! all jodination waste as “Free lodine” in the chemical section (back side) of the radioactive
waste tag. Also, please note on pick-up requests that the waste Is free iodine.

Radioactive Waste Requiring Shielding

Shield ¥P waste with Plexiglass. DO NOT use metal waste contatiers for 3P waste unless
the metal container Is also shlelded with Plexiglass. Shield high energy gamma waste with
enough lead fo prevent potential exposures. Dispose of high activity radioisotope waste as soon
as possible,

SCHEDULING A RADIOACTIVE WASTE PICK-UP

Step 1. Gather the waste containers destined for disposal. Check to make sure each container
. Is labeled with & Radioactive Waste Pick-up Tag (Appendix D) and that both sides of
the tag are filled out. : : ;

Step 2. Wipe the container to check for contamination. If contaminated, decontaminate the
contalner,

Step 3. Uée the Hazardous Materials Table (Appendix G) to assign an ID# for each type of
radloactive waste.

Step 4. Enter the IDi#'s from the Hazardous Materials Table, a description of the waste, the
. container size and the number of containers on the Pick-Up Request Form (Appendix
E). See example below.

Step 5. Indicate if-any replacement containers are needed. Use the comments-section of the
Pickup Request Form to denote any scheduling conflicts e g., ‘Lab apen in aftemoons
only” or “will not be here Friday.” For mixed waste, a trained radiation worker must be
present to sign the manifest at the fime of the pick-up.

Step 6. Fill out the online request form located on the ORCBS web site
(http:/fwww.orchs.msu.edu). An ORCBS technician will visit your labin 3 to 5
working days to remove the material. Improperly packaged, unlabeled,
coritaminated or overfilled containers wiil not be picked up.



HOW TO COMPLETE A RADIOACTIVE WASTE PICK-UP REQUEST

FORM

Complete a Pick-up Request Form for each radioacﬁve waste pick-up.

Enter one of the 5 pessible D numbers for radloactive waste from the Hazardous Meterials
Table (Appendix G). In the description enter the isotope, the total quantity in mCi and a
description of the chemical constituents in the waste. Also, enter the container size and the
number of contalners in the appropriate locations on the form.
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BIOHAZARDOUS WASTE

Al Michigan State University the term blohazardous waste is used to describe different types
of waste that might include infectious agents. Generally speaking, infectious agents are
classified in four risk groups with risk group 1 being of no or very low risk and tisk group 4 being
of high risk to the individual and the community. With the exception of risk group 4, all others are
used at MSU (predominantly risk group 1 and 2 agents).

To provide for a safe work environment, all infectious agents need to be handied at a certain
containment or biosafety level depending on: virulence, pathogenicity, stability, route of spread.
communicability, operation(s), quantity, and availabifity of vaccines or treatment. The applicable
biosafety level not only defines the generel handling procedures, but also the treatment of
biohazardous waste. Under normat circumstances, a risk group 2 agent requires biosafety level
2 containment and bichazardots waste procedures. Nevertheless, if a risk group 2 agent is
grown in mass quantities, biosafety level 3 cantainment Is necessary. -

Please refer to the most recent editions of the CDC/NIH Biosafety in Microbiological and ’
Biomedical Laboratories, the NIH Guidelines for Research Involving Recombinant DNA, or the
ORCBS Biosafety tralning for a comprehensive discussion on thls matter.

Currently, the following waste categories are considered fo be biohazardous waste.

» Medical waste, which means any solid waste which is generated in the diagnosis, -
treatment (e.g., provision of medical services), or Immunization of human beings or
animals, In research pertaining thereto, or In the production or testing of biologicals, as
well as all categories defined by the Michigan Medical Waste Regulatory Act (MMWRA).

« Regulated waste as defined by the Michigan Occupational Safety and Health Act
(MIOSHA) on Bloodbome Infectious Diseases,

« Laboratory waste and regulated waste as defined in the “Guldelines For Research
Involving Recombinant DNA Molecules” (NIH) and the CDC/NIH "Guidelines on
Biosafety in Microbiological and Biomedical Laboratories.”

According to the MMWRA, Medical Waste includes:-

a) Cultures and stocks of infectious agents and associated hiologicals, including
laboratory waste, biological production wastes, discarded live and aftenuated
vaccines, culture dishes, and related devices; '

b) Liguid human and animal waste, including biood, blood products, and body fiuids, but

not including urine or materlals stained with blood or body flulds;

~

c) Pathological waste, which means human organs, tissues, body parts other than
teeth, products of canception, and fiuids removed by trauma or during sutrgery or
autopsy or other medical precedure, and not fixed in formaldehyde;

d) Sharps, which means needies, syﬁﬁges, scalpels, and intravenous tubing with

needles attached, independent of whether they are contaminated or not;

-~

Contaminated wastes from animals that have been exposed to agents infectious to
humans, these being primarily research animals;

e

~
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In addition, the MIOSHA Bloodbome Pathogen Standard regulates the following waste:

» liquid or semi-liquid blood or other potentially infectious materials;

» contaminated items that would release blood or other potentially infectious materials in a
liquid or semi-liquid state if compressed;

» items that are caked with dried blood or other potentially infectious materials and are
capable of releasing these materials during handling;

» contaminated sharps which includes any contaminated object that can penstrate;

» pathological and microbiological wastes containing hlood ar other patentially infectious
materials. . :

The CDC/NIH Biosafety Guidelines cover contaminated waste that is potentially infectious or

" hazardous for humans and enimals. The same is true for the NIH Guidelines on recombinant
DNA which also inciudes contaminated waste potentially infectious or hazardous for plants.

General Labeling, Packaging and Disposal Procedures

Currently, bichazardous waste is to be decontaminated before leaving MSU. Most of the waste
can be autoclaved prior to disposal, while some waste will be incinerated. The responsibility for
decontamination and proper disposal of bichazardous waste lies with the producing facility (e.g.,
labaratory and department). The ORCBS and ULAR assists only in the disposal of sharps and
pathological waste including animal carcasses. .

All hichazardous waste needs to be packaged, contained and located in a way that protects and
prevents the waste from release at any time at the producing facility prior to ultimate disposal. If
storage Is necessary, puitrefaction.and the release of infectious agents in the air must be
prevented. No biohazardous waste can be stored for more than 90 days. :

If not stated otherwise {see below), most biohazardous waste will be disposed of in bichazard
bags. Currently, MSU requires the use of orange biohazard bags that include the biohazard
symbol and a bullt-in heat indicator with the word (‘AUTOCLAVED"). Bags that meet these
requirements are available in various sizes at general stores and biochemistry stores. All waste
disposed of In these bags is to be autoclaved until the waste is decontaminated. The built-in
heat indicatar will turn dark. For specific autoclave procedures please contact the ORCBS. All

. autoclaves used for the decontamination of bichazardous waste will be tested by the ORCES at
jeast on an annual basis. Please contact our office for more information. After successful
autoclaving {decontemination), all bichazard bags need to be placed In opaque (black) plastic
non-biohazard bags that are leak-proof. These opaque bags can be put in the lodal or picked-up
by custodial services. Bichazardous waste that is decontaminated is no longer considered
hazardous and the blohazard symbol needs to be removed or the waste labeled as
decontaminated (e.g.. "AUTOCLAVED" Heat indicator).
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WASTE PROCEDURES FOR BIOSAFETY LEVEL 1 AND 2

Cultures, Stocks and Related Materials

Cultures and stocks of infectious agents and associated biolagicals (as previouély defined), -
shall be placed in bichazard bags and decontaminated by autoclaving. Double or triple bagging
may be required to avoid rupture or puncture of the bags.

Bulk Liguid Waste, Blood and Blood Products Co.

All liquid biohazardous waste froth humans or ahimals such as blood, blood products, and
certain body fluids can be disposed of directly by flushing down a sanitary sewer. All other
Ilqmd bichazardous waste needs to be autoclaved prior to disposal.

ShaQs

Sharps must be placed in a rigid, puncture resistant, closable, and leak-proof container that is
Iabeled with the word “Sharps" and the bivhazard symbol. MSU approved sharps containers
are avallable through General Stores. Food containers (e.g., empty coffee cans) are not
permissible as shamps containers. Sharps must be handled with extreme caution. The ciipping,
breaking and recapping of needles Is highly discouraged and dangerous. Sharps containers
should not be filled more than 2/3 full. Filled sharps containers must be closed securely (use the
attached lid) and labeled with an MSU materials pick-up tag. Do not store used and closed
sharps containers for more than 90 days. Never place any fype of sharps in the Iodal
Contact the ORCBS for sharps pick-up and incineration,

Contaminated Solid Waste

Contaminated solid waste includes cloth, plastic and paper ltems that have been exposed to
agents that are infectious or hazardous to humans, animals, or plants. These contaminated
items shall be placed in biohazard bags and decontaminated by autoclaving. Doubte or triple
bagging may be required to avoid rupture or puncture of the bags. Contaminated pasteur
pipettes are considered sharps and need to be disposed of in a sharps container.

WASTE SPECIFIC PROCEDURES FOR _BIOSAFEfY LEVEL 3

Biohazardous waste including risk group 2 and 3 agents that are handled at Biosafety Level 3 is
to be autoclaved at the polnt of origin“(laboratory, or facllity). In addition, this waste may be

. Incinerated. Please contact the ORCBS for special instructions, Transpoﬁatlon of un-autoclaved
waste outside of the building is not permitted.
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PATHOLOGICAL WASTE

The University Laboratory Animal Resaurces (ULAR) office provides removal, transportation
and disposal services for University units that generate pathological waste. According fo the
MMWRA, pathological waste consists of human organs, tissues, body parts ather than teeth,
products of conception, and fluids removed by trauma or during surgery or autopsy or other
medical procedure, and not fixed in formaldehyde. At MSU, animal carcasses are also .
considered pathological weste. Although nof alf pathological waste is Infectious, it is prudent to
handle such waste as if it were because of the possibility of unknown infection in the source.

Human pathological waste is also covered by *Universal Precautions® acconding to the MIOSHA
Bloodbome Pathogen Standard, For more information on this subject, refer to MSU's Exposure
Control Plan. Copies are available at the ORCBS (355-D153). Typically, carcasses or tissues
are collected in plastic bags, labeled, stored in area freezers, cold rooms or refrigeratars and
removed for incineration by ULAR. Many units have routine weekly ULAR pickups. For non
scheduled pickup, call ULAR at 353-5064, or fax a completed “ULAR Pathological Waste Pick-
up Regilest Form™ (Appendix F) 4 to 5 working days before the desired pick-up date to ULAR

(Fax: 432-276B).

Animal Wastel (ULAR Speclfic Procedures)

A. Non-infectious Material

o Rodents and Small Amounts of Waste
Use opaque bags or wrap items in a paper towel if using clear plastic bags. 2 mil
plastic bags or sealable kitchen bags are acceptable for small numbers of ’
animals. Use an opaque 4 mil bag for large numbers.

o . Rabbits and Larger Animals
Use 4 mll black plastic bags. If over 50 Ibs - double bag. For ease of handling, do
not load the bags with more than 30 Ibs, if multiple animals are involved.

B. Infectlous Material (Blohazardous Agents)

1. Forwaste generated from projects involving experimenta! infections, follow the
instructions on the Animal Hazard Contral Form which is posted on the animal
room doot.- ’

2. For other infectious animal waste, place in a sealed, leak-proof container and
then put bichazard labeling on it.. Do not use a bichazard bag as a primary
container, as it might not be strong enough. For large amounts, use the supplled

o fiber drums.

c Chemically Contaminated Animals or Tissue
1. Follow instructions on the Animal Hazard Control Form posted on the room door.
2. Follow instructions from the ORCBS regarding disposal of animals which have
been treated with hazardous chemicals in a laboratory in terminal experiments.

D, General Instructions
If the waste tag Is not filled out properiy and attached to the bag, the waste will not be
picked up. There MUST be a box checked in the left hand lower section of the waste
tag. All containers must be sealed. Leaky or improperly Iabeled containers will not be
picked up.
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DEPARTMENT OR FACILITY SPECIFIC PROCEDURES
Departments or facilities may establish biohazardous waste procedures that are more stringent

than the above listed procedures. A written copy of these procedures should be made available
to the ORCBS for review prior to implementation. ’

28



62

MSU WASTE MATERIALS PICK UP TAG

Project Lradur Dept.

Bldlg & Rocen No__ Fhare

Filles) Out By Date

Comainer fow . RDsat Oliguil [IContaminnted fierw
CONTENTS:

Unatibtevinted Chranica) Kame(s) Aronit ot Apgere o {ppend

€1 Baisnes Wilm
Cdor {1 Colatess [1 LigMBroan  CJOther
Cergigtency  [1 Weterbo ] Visccusity  Clcthee

BIOLOGICAL & ANIMAL ITEMS:
€ Biswrardons Agants .

OFFICE USE OHLY MANIFEST DOCUNMENT #

See Revewse far BPA Wette Codes

WASTE DISPOSAL INSTRUCTIONS

1) Enter Information as waste is added to contalner

2) Keep wasle comalners closed

3) Keep solld waste scpamate from liquid wastes

1) Do 1ot pluce Incomprtible wastes in same contalaer

5} Place leaking contalnecs lu secondacy contalner and
call the ORCBS as soon as possible for dlsposal

6) Btore anlmal crivasses in an apropriate freczor, walle-lit
coolor, or refrlgorator.

7) Autoclave aud/or Incinerats Infectious wastes,

8) Pluce autoclaved biohiazeud wasts bags in an opaque bag
prior to disposal.

9) Refer to the Michigan Stare University Waste Disposal
Qulide for more delalled lnstructons,

. s

RCRA Huazardous Waste Codes

Common General Codes

D001 Igndtable D022  o0-Cresol

D02 Comusive DU2¢  m-Cresol

DOU3  Reactive D025 p-Cresol

D004 Arsenle D026 Cresol

PO0S  Barum 0027  1,4-Dichlorohenrens
D004 Cadmium D028  1,2-Dichloroethane
DOO7  Chuomiuin D029 " 1,1-Dichlerocthylene
DLO8 Lend DOAD  2,4-Dinitrotoluene
noa%  Merenry VO31  ‘Hepmehlor

DUID  Seleninm D032  Hexnchlorobenzene
DO11  Silver 0033 Heachloro-1,3-heozane
D12 Eadrin D034 Hexachlorvelhons
DOI3  Lindsne DU35  Methyl ethyl ketone
Dol Methoxychlor D036 Nirobenzene

DOLIG  Toxaphene D037  Pentaohlotophenol
D06 2,4-D DO38. Pyridine

D017 2,45-TP DO3Y  Tetmchlotoethylene
DU18  Benzene D00 Trichlowsthylena
DO19  Carbon Touwachloride

D020  Chlordanc ‘D41 2,4,5-Trichlomphenol
D21 Chlorwbenvue Do 2,4,6-Tyichdorophenol
DU22  Chlorolorm Doqa Vlu)'l_. Chloride

el dn ¥oid sieuse NSW 'V xipuaddy



og

* Your Name:

* Your Phone Numbar.
* Your Principal ivestigator (Supervisor):

E] 2

* Location (Building).

]

" Locallon (Room # .
| . |

Cammenta, spacal handling Insttuctlons, sic.:

(Enteq quantily naeded)

“Raguirar Inforraation, : i
Ifyour Pl or bullding is not {isted, please contact the ORCES al 355-D163,

For each waste code sglacted, you must fill out the description, the conlainer
volumefwalght (size and unils), and the numbar of containers in nider for your reques)
to be procossed. If you have more ilran 12 ftems, submit additional fonms.

1D numbers can ba found in the YYasie Disposal Guide. Tius document is prapared
and distribuled by the ORCBS, If you wish to obisin s copy of this mmanval, plgase
contaol the ORCBS at 355-0153 or via e-mail at prohof@mau ody

AP

uiog 3sanbay dnyoid sysepp snoplezey °g xypuaddy
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Appendix C. Compatibility Table

@
S H F
] i 2 n w §
: H 2 Bin
g:ziaf |z E|8i2) Bl a) 12808 Sz
E'Si2a:0 ZiEiR] 218121, 18i815] |u|2i5]E
Siginis o TinifisidiRl jwidgiio
B 2i0i8|5inlgloitie) 52 a8 5101 B1gldlS
E.9i5i0:21518 Li9iEiTiSISISIZIgIRIZIRIoD
g;zjgggz§§§agggg?‘%§§8é‘855
. B al2iSIxig =g 3I2IBR 8.2 B2 1d518didiE18)
CARGO GROUPS V]2 3| 4f0i6173E 9 0i112; A jIa{16] 1716 {201 21}228 |
INON-OXIDIZING MINERAL ACIOS | 1 X XIXIXIXGXIXIX|XEX Xixt IAlE i
{SULFIRIEACID T EETK KR K R R R XTI XX X XTI X2
|NITRIC AGID 3; 1K KX RKIX KX X X KIKJKIX| K| RjX] XK 3
ORGANIC ACIDS 4i ix Xixixixic X X[X F 4
CATSTIES FXIXIXTX XK KX IRTRINIX S
[AMMONA EIXIX;X| X XIXTXTX KT& FSERES 3
|AUPHATIC AMINES TIXIXIXIX xixixixixixixixixixixixi s
5K XIKIX KR KX IR R K BiX 3
PEOXEXIXIC Xix RIS
1 X x'X X: % iw
. e RO LR R
XXX KIXIRTKTIRVETX ) X TR
TKi X1 K XiX|X 5]
P iR X XX KL
S T IRIX XX )] i3
 ALYKENE OXIDES TR KX KIX|KIXIX i3
EPICHLOROHYDRIN RIEIEILIRIER AR T
KETONES 3 X: X X|8 H 18
ALDEHTDES T KX x| X X{K|XiX ]
ALCGHOLS, BLYGOS HEIRSXJE X)X X F2l
FRENGLS, CHESOLS Ui XX X X X 2
[CABROTAGTANR SOLUTION z X X{ X X 2
OLEFING WIRX £
BARAFFING EiH il
3 X 2
L X 5
M XiX T
£ X EYED
35+ G H i 3o
3 i X 37
% XX )
3 35
@ TX b Ei]
[H XiX A1
: XIXIX{XIX =
. 4 i X .t .. o Qe o | ‘3
falaldtagEieirieysie 18] 167} 18| 1wi0j21; 2
Reactivity Diff (Deviations) Within Chemical Groups
A Formaldehyde (19}, Acrolein (18), Crotonaldehyde (18), and 2-Ethyl-3-Propyl Acroleln {139) are not
compatible with group 1, Nonoxldizing Mineral Aclds. :
B. Isophorone (18) and Mesltyl Oxide (18) are not compalible with group 8, Alkanofamines
C. Acrylic Acld (4) Is not compatible v/th group S, Aromatic amines.
D. Allyl Alcohol (15) Is not compatible with group 12, Isocyanafes. |
E. Furfuryl Alcohol {20) Is not compatible with group 1, Nonoxidizing iMineral Aclds.
F. Furluryl Alechal (20 Is not compatible with group 4, Organlc Aclds.
G, Dichioroethyl Ether {36) Is not compatible with group 2, Sulfuric Acld.
H. Trichloroathylane (36) Is not compatible with graup S, Caustles,
L Ethy tamine (7) Is not compatible with Ethylene Di-chloride (36).
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Appendix D. MSU Radioactive Waste Tag
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€€

* Your Name:

* Your Phone Numbar:

{

* Your Principal Invastigalor (Superviser):

ISEled

* Locatlon (Building);

[ Salec

* Lacatlan {Ruomn #):

Commentg, spectal handling Instructions, £lc,:

(Eintersize and quanity nasdedy

*Ragyived Informatien,

If your Pl or bullding is not listed, pleass centact the ORCES al 3550153,

Mola: For sach wasla code selacled, you must fill oul the container volumeswelght,
number of conlalners, and !solope eo Lhst your tequest can be processed,

* I the tsolopo farwhich yais are requesting pickup is not on the drop-dovn list, select
“Other” and typs fhe isolope m Uie camment box ahove. Allemately, you can call 3
hazardaus wasle professional at 3555503

[ Submil Rdquest .| [ . Besatiyis farm™ ]

jsenbay dnyjord a1seA 2AnoROIpRY "3 X1pusddy



Appendix F. ULAR Pathological Waste Pick Up Request Form

University Laboratory Animal Resources

Patfiological Waste Pick Up Request Form Date;

Uss this form to vequest & pick up of pathalogical waste. Faxnt 4322766, or mall the request do ULAR, C100
Clinical Center, nttention Waste Supervisor, All wuste must have o completed MSES Materials Pick Up Tag
gttached i each cantoinar or hag. Waste must be properdy potkaged in nocordancs with the Waste Dispusal
Guide, Pleasecall the ORCBS at 355-0153 £ you Is ¥ g abouthazor dous waste disposal. Please
eall ULAR at 353-5064 for pick up Information.

Project Leader . Department Account Number
Bullding Where Pick Up tsLecated Roon: Nunber Requested Pick Up Date
Cemtact Person Telephone Nombee Fax Nusaber
BIOHAZARD? | YES NO CHEMICALLY CONTAMINATED? | YES NO
Speciat Instnuctions

‘Wasste Description

Comintner Stze/ Type Number of Comnlners

Waste Descripfion

Contatner Size/ Ty Number of Contoitees

REFLACEMENT FIRER BARRELS NEEDED? YES gy NO

ULAR: This form 1s ro heattached (o the "Dally Miscellaneous Pick Up/Delivery Report”




Appendix G. Hazardous Materiais Table

N.O.S. Descriptions

3811 T Flammable fiquid, n.o.s. (FL)

3812 | Combustible liquid. n.os. (CL)

3813 | Harardous Wasle Liguid, n.o.s. {OE)
4_i Add fiquid, n.os. (C)

7 1 Flemmable figuid, covrosive, n.os_(FL. C)
3820 | Hezardous Wasle Sofid, n.o.s. (OE}
3621 | Formaldehyde solution (P, OA}
3823 | Carrosive solids, n.o.s. (G)

3824 | Flammable ligtsid, porsonous. n.0s. (FL P)
3825 | Bases, liguid, n.os. {C)
3838 | Fiammable solid n.0.5 (FS)

3835 | Organic peroxide, fiquid of solution, n.0.8. {OG]

ln
=
ry
5|

| Acelorphine -
[ Acaloxyinphenyisiannans " |
2051 | Acely! Bromide {(C) '

1431 | Acelyl Chloride (FL P)

2062 [ Acely! lodida (C)

12 Acetylacetone (FL)

13 2-Acetylemninoflucrene (P)

1756 | Acelylbromazine
4050 | Acetyldihydrocodeing '

Acelyleno {(FG)

[
=
]
S|

Aretylene Teirabromide (P_OA)

4006 | Acetyimethada]

2063 | Acslylphenylglycine
16 Acetyisalicylic Acid

| AcetvisalicicAcid |
17 * | Acelylihiochotine lodide (P)

2084 | 1-Acetvi-2-thiourea (P)

3B42 | Osidicr. cotrosive. sokd, 0.0.5. (OX)

[ 3843 | Oxidizer, n.os. (OX)
384 Oxidizer, poisonous liguid, n.o.s. (F, OX)

| 3840 | Organic peroxida, sokd, n.OS. {OG)
|_36¢ Oxidizing substances liquid.comosive.n.0.s. (OX) 1583 | Adliuorian

2085 | Aawdine (P)

18 Acridine Orange
19 Acrolsin (FL, P)

Oxidizer, paisonaus solld, n.0s. P, OX)

jooas 3 UXITZEL, PRBOTIS o o

2049 | Poisonous solid. corrosive, no.s (P)

20 Acrytamide (P)

21 Acrylic Acid (C. P)
2096_{ Acrylic Anhydride (C]

| 544
3845
3846 | Portsonous liguid. 0.0.5. (P}
850

| Porsonuus solid. n.0s. (P)
3851 § Pyrophoncfiqud. nos. (FL. R)
3853 § Waler reactive solid. .05 (FS)
3856_i Drugs. n.os. (G P)

" /3815 | Ghromic Acid Solufion (C)

Common Process Wastes

3818 | Nitric Acid Solution {C)
3826 | Photofixer (P}
3827 1 Xylona for Reclamation (FL)

3828 | Onl, n.o.s., Patroleum olf (CL)

3846 | Chemothe Wasle Soird
3847 | shi Cantainer (P)
3852 | Resin solution (FL)

3854 | NoChromix Cleaning Solution (C)
3855 | Contaminaied Sofid Debris {°)

Radioactive Waste

3857 | Radiosctive, Liquids

3858_| Radwactive, Solids (inc, Animals and Tissue;
3858 | Redioactive, Scintllistion Vials {FL!

3861 | Radloacliva, Other (Uiquids){eg: old storix)
38564_|_Radioactive, Other {Solids)(eg: sealed source

[~ cial Ch

| 4178 | A2213 (P)
758 | Absmectin

| Product:

[ 2057 | Acelaldehyde Ammonia{0&) |
.[ 2058 § Acetaldehyds Cyanahydnn (P}

K
5 Acsphate

6 Acelaldehyde (FL, P)
057} Acelaldehyde Ammonia (OA)

774 | Acetamide C, P)

Acelanilid

Acelic Add (C)

Acefic Antwdride (C)
1630 | Acetoacetic Acid Ethvi Estar

10 Acsione {FL, P)
1826 | Acalons Cyanshydrin (P)

82( | Acetons |hosemicarbarida
1 Acelongirile {F1, P)

2058 | Acetophenons (P)

35

22 onitile {(FL P)
1828 | Acr Chiorida (P)
2087 _| Acti-diona
1775 | Actinomycin 0 (P)
20G8 i Adhesives (FL)

2069 _| Adipic Acid {OE)
1830 | Adiponitide (P)

2070 _{ Adrapaline Chigride {I)

24 Adranyin (P)

4155 | Aerosols (FL)

75 __| Afiatoxin (P)

1370 | Alachior !
2071 | Alanine Malhylesler Hydrochionde

2072 | Alanine Thichydantain
2073 | Aicohol {FL)

27| Ald

icarb _(P)
4178 | Aldicatb Sulfone (P}
4180 | Aldoxycarb (P)
28 - | Aldiin [P)
408B_| Allentanil
1348 | Alginic Acid
16867 | Alicarin Red (P)
2074 | Allamioin (%)
2075 | Alflo Threorine

2077 | Allyl Bromide (FL)
2078 | Alyl Carbonate B
30 | Ally Chtonda {FL, P) .

2079 .1 Allyl Chicrocarbonate (FL)

4172 § Allyl Chioroformate

2080} Allyl Cyanide
3882_| Allvicyclapentylbarbituric Acid

M Aliyl Glycidyl Ether (AGE) (P)

2081 | Alivi Isothiocyanate
400/ | Aliylprodine

2 Allyl Propyl Disullide
2082 | Allyl Trichlorosiiane (C)
4008 ] Alphacetylmethadol

4009 | Alphameprodme
4010 | Alpha-methyifentan

| Apha-methyifentant |
3853 _| Alphaprodine Hydrochloride



Appendix G. Hazardous Materials Table

3284 { Aiphanal

4132 } Alprazolsm
2083 | Alumina ()

2084 { Aluminum Acetale

34 Aluminum Ammonivm Sullaie ()

Aminanaphitho! Hydrechlaride
Anminonaphinolsullonic Actd {C)
Ammnonicotinamide -

2-Amino-5-{5-nifro-furyl)-1 3 4-thiadiazale (P}
wmino-2.nfrophenol ) |

4-Amino-2.nitrophanol (P,

2085 | Aluminum Bromide, Anhiydrous {CY 2133 i Amino-2-propanone Semicarbazone Hydroch
35 Alsminum Chioride (C) 1380 { p-Aminaphenyl Mercuric Acetale (P)
1663 { Aluminum Cilrsle 1976 | 4-Aminopropinphenono
2086 | Aluminum Fiuoride 2134 1 Aminopropyldiethanolamine (C
2087 § Aluminum Hydride (FS) 2135 | Aminopropylmorpholina (C)
2088 { Aluminum Hydraxide (C 1525 | Aminoptarin (P)
36 Aluminum Hydraxide Hydrale 47 2-Aminopyridine (P,
2088 § Aluminum Isppropoxiie 1981 | 4-Amincpyridins (P
2080 } Aluminum Isopropytate - 1658 | p-Aminosalicylic Acid
1668 | Aluminum Nitrafe (P, OX) 3885 4-Amino-2 2 6,6-teramethylpiperidine
2001 | Aluminum Oxide (%) 3172 i N-(Aminathioxomethyl)acetamide (P}
2002 | Aluminum Phasphate (C) 2138 | 3-Amino-1,2 4-Iriazole (P}
1832 { Aluminum Phosphide (FS, R. P} . 1833 { Amrlon .
2083 | Aluminum Powder {F5) 40 Amitraz
3¢ Aluminum Polassium Sultale (% 1834 ! Amron Oxalsls
2094 | Aluminum Silcate - 48 Amidrole (P)
2095 § Aluminum Sodium Sullale 49 Amizine
2096 } Alunenum Subacoelale | 50! Ammonta (NFG) ©
38 Alumimum Sulfate (%) 39 | Ammonium Hydrogen Sulfate (OB) i
2097 § Aluminum Tungstats | 51 | Ammonium Acelate (P)
1668 | Amaranth . 2140 i Ammonium Arserate (P
2098 | Ambedite () 4 Ammonium Benzoale (QE)
2093 | Amberol Resin 2147 i Ammonwm Bicarbonals
2100 | Amidot 214 Ammonium Bichromats (OX)
2101.§ 4-Aminoaceleniide | 2144 | Ammonum Bifluarids (C)
2102 | Aminoacofic Add . . 145 | Ammonium Bisulfate {O)
2103 | p-Aminoaceiophanone 1670 | Ammonium Borate
2104 | Z-Aminoznthracene 52 Ammonium Bromide
44 Z-Aminuamhraguinune (3] - 2146 | Ammonium Carbamale {OA}
2105 | 4-Aminoantipyrina 2147 | Ammonium Carbonata (OA}
2106 _; Aminoazobenzene (P 53 Ammonnim Chlande (7}
45 o-Amingazotoluene {P) | 1788 | Ammonium (V1) Chromate (P, GE)
2107 i p-Amincbenzaldehyds | 2148 | Ammonwm Chromium Fluoride
2108 | p-Aminobenzene ‘ |.2148 | Ammonwm Citrate (%)
3928 | Fenflumamine Hydrochloride [ 2150 | Ammonium Cyanido
2108 | p-Aminobenzoic Acid 151 | Ammenium Dichromale (OX)
2110 { Aminohenzotiiftuoride | 54 Ammonium Fluoride {OB)
1650 | 4-Aminobenzoyl Hydraride | 2152 { Ammonium Fluoborate (OB)
46 _4-Aminobiphanyl {F) ‘Ammonium Fomate
| 2111 | Amunobutana Ammonwum Hexachloropslladate
[ 2035 | (4-Amincbutylidiethoxymethyisilane Ammonnm Hydrogen Fluoride, Solution (C)
12 | Aminobutysic Acid {f) Ammonium Hydresullide Solutian {OA)

Ammoriim Hydroxide (C, P;

13 | Aminobulyrvlectane Hydiobromide
Ammonium lodate (OX)

14 ! Aminocaproic Add (i)

[ 2115 | Aminodimsthylanifine Ammonium Leclate
116 i Aminodimathylaniline Oxalale Ammoqium mela-vanadale (P)
Anino Dimethvi Butyronitrile 56 Ammonium Maiybdate (P)

Aminasthanot 57 Anmmoniwm Nitrate (OX) -
3-Amino-S-ethy! Carbazole (P! . ' RiE] Ammonium Oxalate (OA)

3.Amino-8-ethy) carbazols hydrochlotide (P) 2157 { Ammoniut Pentaborale
Aminagthylpiperazina {C) 1423 | Ammonwim Perchiorgle (OX)
2-Amino-2-{hydroxymethyi)-1.3-propanediol (F) 2158_; Ammonium Permanganate (OX)
Aminoisububyric Acid 59 Ammanium Peroxydisultate (R, OX
{ Amuinomealthane . 60 Ammonium Persulfate (R, OX)
1-Amino-2-methvianthragquinone (P) 2155 i Ammonium Fhosphate (*)
2-Amino-1-methylbenzene (P} 2160_{ Ammonium Picrate (FS, P)
4-Amino-i-methylbenzene 2151 { Ammanium Polysulfide (OA)
&-{Aminompthyl)-3-tsoxazolal () . 2162 { Ammonwm Siticolluonde {OB)
Aminomelhylpropanediof 62 Ammonium Sulfamate (QE)

2-Aming-2-methyi-1-propanol (I 2163 ¢ Ammonium Sulfate .
Aminonaphihoidisullonic Aod - 64 Ammonwum Sullide {FL)
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~ Appendix G. Hazardous Materials Table

ulfile (OF)

AmMmonkiM Tartrate ()

sty - .
Ammonm Thiocyanate (OE)
Ammonium Thiosulfate {OE)

Ammonrumn Vanadate (P)
Amobarbitsl

Arsenit Chioride (P}

5 ¢ Argenic Disulfide (P)

Arsenic (lil) Oxide {P)

Arsenic lodide (P}
Arsenic, Other Compounds (P)

Arsenic (V) Oxide (P)

1835 ; Amphetamine Arsenic Pentoxide (P)
3887 { L-Amphelumine Fres Base 2209 | Arsenk Suffide (P)
3388 { D-Amphelamine Suliate 2210 | Arsenic Trichlonde (P)

. 4090 { Anileridino 83 Arsenic Troxids (P}
3888 { DL-Amphetsmme Suifate 2211 | Arsenic Trisullide (P)
3890 | D-Amphelamine-d3 Suliate - 80 Arsentous Acid (P}

67 Ampicitn () 1840 | Arsenous Oxide
89 Amyl Acelate (FL) 1841 | Arsenous Trichloride (P)
| 2167 { Amyl Alcohol {GL) 81 Arsine_(F)

| 2168 { n-Amylamine (FL) 92 Asana

| 2169 | Amyl Carbonate 83 Asbestas (P, OE)

70 | Amyl| Chlorido (FL) 1671 | Ascante (C}
2171 | Amyisne {FL} N 2212 | Ascorbic Acd {7)

2 | Amyl Ether 2213 | Asparagine Thiohydanloin
2173 | Amyi Fonnate (FL) 2214 | AsparlicAdd ()

7. Amyl Mercaptan (L) 85 Asphall (C. OC)

[ 2175 | Amyl Nivate (FL) S5 | Atrazine

76 _{ Amyl Trichioride (C) . . 97 Atrinal

77_1I_Amyl Trichiorosliane (C) 4747_{ Atiapine (P)

70 Ancymidol 2215 | Atropine Suitate (1}
T Ba-Androslen-176-ok3-one 98 Auramine (P)

| 2178 | Anhydnle 2216 | Aureomycin Hydrochionide

| 1674 _i Anhvdrone_{Magnesium Perchiorale) {OX) 2217} Aurin Tricarboxylic Acid
0 | Anilaane (P) 99 Avemmedtin
72 Anliine (P} 100 | Azaguanine

81 i Anliine Hydrochicride (P} 101 4-Azalsucine

82 { Aniine Sullato 103 | Azasenne (P)
o-Anisdline (P) 1778_| Azathicprine

74 o-Anisiing Hydrachioride (P] 1842 | Aznphos-athyl (P)
Anthracans (P) 104 | Azinphos-meliwi {P)
Anthraquinone 2218 | Aziriding P -

184 | Anthrone (F) 4162_| Azobenzene (P)
Antlfreaze {%) 2219 | Azocanmine B
Anfimonous Chioride (G) 105 | Azocasein
Anlimonous Trchiorlde (C) 2220 | Azodicerbonamide

372 | Antimony (P} 2221 | balsam
Antimany Chioride 2222 | Barek
Anlimony Fluaride (C) 2223 i Barban
Anhmony Lactata {OA) 107 Barbital

7 Antimony, Other Compounds 2224 | Barblial Sodium
2488 ! Anlimany (IIf) Oxide 2225 | Barbituric Add {1)
2182 | Anlimony Pentachionds (C 1682 | Barum (FS). -
1837 | Anfimony Pentsfluoride (R, C) 108 | Barium Acetats (P)
2193 | Anlimony Pentoxide (OX) 1681 { Barnium Carhonate
. Anflimony Potassium Tartrate (P. OA) 110 i Banum Chloride (P)
194 | Antimony Sulfide 2206 | Barium Chiorale {OX)
| 2195 | Antimony 1 nbromuds (C} 227 | Banum Cyanida (P}
| 2186 | Anlimony Trichloride (C) 1672 { Barium Diphenylemine Sullonate |
187 | Antimony Trifluaride {C) 1880 | Barum roxide (C)
] Anlimony Trioxide (P, OF) 2228 | Barium Mofyhdate
1838 | Anlimycin A {P} . 2229 | Barium Naphihenate
36851 | Aprobarbita) 1678 | Barium Nitrate (OX}
2188 | Aquacide 1-A (P) 2230 | Barium Oxide (P)
2199 | Arsbinogslacian 2231 | Barium Parchlorale (OX)
2200 § Arabiiol {*} 2232 | Barum Permangenate (OX).
82 Aramils 2233 | Barium Peroxide (OX)
B4 Argon (NFG) 2234 | Banum Sulfals ()
2201 | Arodor {QF) 113 | Banum Sulfide
2202 | Arsenic Acid (P) 83 Base! Ol :
2203 i Assenk Bromide [F) 4301 { Baltaries - Alkaline (OE] .
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£302 | Sallenes - Lead’Add {C) 3273 | Benzyl Bromide (C}

Salignes - Lithum (FS. R) 127 __t Benzyl Chionde {C, P)
304 ; Ballenes - Mercury iOR) 2274 i Benzyi Chlororarbonale (C
4305 | Batteries - Nickel/Cadmium (OE) 2275 | Benzyf Chloroformate (C)
Batleries - Siver Oxide (OF) 1848 i Bensyl Cyanide (P,
Bendiocarb 2276 | Benzytdimethylamine {FL)
Bendiocarb Phenol (P) 2277 | Benzylethanolamine
Benomyl {P] 4051 | Bonzylmomphine . -
Bensuiida 128 | Benzy! Violet 4B (P)
Hentazon ) - 1433 | Benzyl Viologon
Benlonite {ciay) 227 | Berylliwm Carbonale
3 4-Benzactidine {P) 2280 { Beryflium Chloride (P)
.} Benziclacndine (P 2278 | Benyllium Dust or Matal {P)
Benzal Chioride (C. P} 2281 i Beryllium Fluoride (P}
Benzaldehyde (CL, C) 16/7_{ Beryllium Nitrate (OX)
Benzskishyde Phanylhydrazong 130__{ Baryllium, Other Compounds {P)
Bonzalkenium Chioride 131 | Beryllium Oxide
4.4-Benzamine - 132 | Benilium Sulfate
Benzanlide . 2282 | Benyllium Trichlonds
1,2-Benzanthracens (P} 4012 | Bslacutvimethadol
Benzjajanlhracens (P) ’ 134 Beladine
Berzjclanthracene (P) 2283 | Belane ~
Benzenamine (1} 4013 ! Bolamenroting
Benzene (FL. P} 4014 | Belamethadol
Benzenoacetic Acid (C, P) 4015 | Betaprading
Banhzenearsonic acid Sezilramide
Beneenedicarboxylic Acid (C) Bicing
Benzenedicarboxylic Acid Anhydride Biathwl-ethanotamine
Benzanediol Bi-Flourides (C)
1,3-Benzenediol (P, OE) Binapacryl
Benzenephosphorus Dichioride (C 2286 | Biofin ()
Benzenephosphorus Oxydichloride (C) 2287 | 2,2-Bioxirans {FL, P)
Benzengphosphorus Thiodichioride (C) 2288 | Biphono]
Benzenesulionamide 136_ | Bipheny! ()
Banzenssulfonic Add (P} © 2053 | (1 1-Biphenyl}-.4'-dismine (P)
2254 { Benzenesullonic Add Chionde (P) 2283 1 2 2-Bipvridine
2255 | Benzenasutionyl Chloride (C, P} 2290 | Bipyridyl
2258 | Benzenethlol (P) 2281 | Bipyndyl Hydrochlorido
4011 i Benzelhiding 2262 } Bis(aminopropyl)piperazine (C)
121 | Benzidine (P) R 140 i Bisbenrimide {I)
2257 | Benzldine Dihydrochiorida (P) 2284 | Bis{2-chloroethoxy}maihana (P)
2258 i Benziding Hydrochlonde (P) 2285 i Bis{2-chiomethvijether (FL. P)
2259 | Bennmidezols 137 ¢ N,N-tisf2-Chioraethyl).2-Naphthylamine :
123 _} Benzalbjluosmalhene (P) 114} Bischlosoethyl Nifrasoures (P
2260 | Banzo]j kiftuorene (P} . 2285 : Bis{2-chioroisopropyliathar (FL, P}
2281 | Benzok Acid {I) 1951 | 3 3-Bis(chloomethyl) Oxetane 5
2262 | Benzoin . |.260 |} Bislchioromethyl) ether {FL, P)
2263 ; Benzown-s-oxima . 1848 i Bis(chioramethyi) ketone
2264 ; Benzol(FL) 4205 | Bis{diethyicarbamodithioato-5.5')-zinc {P)
2265 | Benzonitrile (CL) 2297 | Bis(1.1-dimethylbutyi}oxalate
2265 i Berzophenong 4183 | Bis(dimsthyithiocarbamoyl) sulfide (P)
2267 | Benzopinacol 4207 | Bis(dmathylcarhamodiiuoato-S,S')-coppar (P)
2288 | 3 4-Baneopyrens {P) 4204 | ths{dmathyicahamodithoato-S,Shinang (F)
122 | Berwzols]pyiene (P) 4206 | Bis{dimethyleamemodithioato-S,S"-zinc (P)*
2260 | p-Benzoquinone (P) 2208 | Bis{2-ethythexy)phthalate (FL, P,
2270 | Benzolriazols . 2300 | Bismerck Brown R
124 | Benzotrichloride (C. P} 2301 i Bis{o-methoxyphenyljcarbonate
3032 | Benzoylscgonine Hydwte - . 12302 i Bis(1-mathyicyclohexyl)oxalate
3883 | Benzoylacgonine-d3 B 4184 | Bis{pentemethylensjtivuram tetrasulide (P}
1430 _; Bensnyi Chiorids (C) 1482 | p-bis[2-{Phenytoxazolyl)j-Bensene
125 | Benzoyl Peroxide (QG) 2304 { Bismuth Carbonate
2271 ; 1.2-Benzphenanthrene (P} 2303 § Bismuth Dusl or Meta!
3894 | Benzphelamine Hydrochionde . 230 } Bsmuth Nilrate [OX)
272 | Benzyl Acelate 1683 ; Bismuth, Other Compounds
128 : Benzylamine {C) 2308 | Bismuth Salicylate
126 Benzyl Benzoata 2307 | Bismuth Subnilrale (OX)
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2308 : Sismuth Sullle 2344 | 2.4-Butanesultone (P}

141 i Sismuth Tellunde [ 2347 | Butanoic Acd (C)

2302 | Bismuth Tnoxide *) [ 163 | 2-Butanone (FL. P)

2310 { Bispheno! A (P) 2344_|_2-Butanone Peroxide (OG, P}
2311 | BisphsnolB | 2-Butenal (FL, P}

2293 ' Bis(in-n-butyl tin) oxida (P) 3809 { Bulethal

1850 | Bitoscanate . 1527 | Butoxamine

143 _{ Blesch (C) 1641 2-Buloxyethanol (CL)

1364 | Blenoxane 1661 _n-Butyl Acelale (FL)

145 | BoricAcid (i) 1791 sec-Bulyl Acelalo {FL) i
2312 | Boron (FS 167 [ tort-Buty! Acetate (FL) -
2313 oron Fluorida | Ether (FL] 168§ Bun ale

2314 | Boron Nitride 169 _| n-Bulyl Alcoho! (FL, P]

146 | Boron Oxide 71 sec-Butyl Alcoho! (FL)

147 | Boron Tribromide (C] tert-Butyl Aicohol (FL}

1851 i Boron Trichtotide (C) n-Butylamtne {FL)

148 _ | Boran Triflugride (P) 2347 | sec-Butylamine (FL}

1852 | Boron Toluoride Elherate (FL} 8 { Butyleminootharol

2315 | Baron Trilluoride Methano! Selution (FL) 2349 i Butylanifing

2316 | Boron Trilluoride Monoelnylamine (C) 4185 | Bulylale (P)

149 Bromacd (%) 1543 | Buiyleled Hydroxyloluene
1353 | Bromadiolone 4163 { Bulyl benzyi phthalats (P}
3895 | Broazepam 2350 | Buly Borate (FL)

1738 | Bromcresol Gieen indicator 2351 | Butyl Bromide (FL)

150 | Bromine (C) 2352 | Butyl Carbitol

2317 | Bromine nide (P) 2353 _i_Butyl Catechol

151 Bromine Pentsfiuoride 2354 | Bulyl Cellosolve (FL)

2318 | Bromine Trilluonde 2355 | Bulyl Chiorida (FL)

2318 | Bromoacelic Acid (C} 172 { tert-Butyt Chromale

2320 | Bromoacetona (P) - 2358 | Bulyl-p-tresol

1363 | Bromoacetylbromide (C) 2357 | Butyl Ethor (FL)

2321 | p-Bromosntiine 4208 B_L_nﬂslhﬁcamamotnlu\c acxd S-propyl ester (P}
1358 | Bromobenzeny (FL. C) 2358 | Butyl Formala {FL)

2322 | Bromochloremethane (OA) 173 | nB Ether (CL.
2323 | Bromociesol Green (P) 2359 Bulyl Iso_c!anate (FL)

4071 | 4-Bromo-2 5-dmathoxy-ampheleming 174 Butyl Luclale (CL)

2324 | Bromoelhansa (FL) 175 -Bum Lithium In Ether Solulion (FS P)
152 | Bromotom (FL. P) 17681 Bulyl Ms)

2325 } Bromomsthane (FL, P) 2361 | Butyl Mema:[zlale (FL)

2328 | Bromonaphthalane 2036 | Bulylphanoxyisopropyl Chioroothyl Sulfite {P}
2328 | Bromophanylnydrazine Hydrochloride (P} 2054 | Bulylphenoxy)isopropyt2.chicroathyl sulfite (P)
2327 } 4-Bromophenyt Phenyt Ether (P) 177 | osecB henol

2328 | 1-Bromo-2-propanone (P, PA) 2362 | n.Bulyt Phihalate (P)

2330 { 2-Bromopropionic Acid (C) 2363 | Bulyl Sebacale (FL)

2331 | n-Bromosuccinimde 2364 | Bulyl Sulfide (i}

2332 | Bromothymol 1592 | 4-teri-Butyitoluens

2333 | Bromathymol Blue (P} 2365 | Buiyl Trichtorosilane (C,

2334 | Bromololuens (C) i 1517 | Butymsidehyds {FL)

2335 | Bromolrichioromathans (FLY 1435 | Butyric Acid {C)

2336 | Bromoxynll (P) 180 bem-BuMaaone P)

1356 | Bromphanol Blua (P) 2367 | Cab-o-sil {)

1789 { Brono 181 Cacodylic Adid (P)

2337 | Brucme (F) 1667 | Gadnuum Acstate (P)

154 | Brucine Sullate 2368 | Cedmium Arsenste (P

3888 -{ Bufolenine Monooxalate 2370 | Cadmium Arsantte {P)

4077 § Bulotenms 2371 | Cadmium Bisulfis (G)

3897 { Bulabarbial 2372 [ Cedmium Bromide (OE)

158 | 1 3-Butadiine (P) 2373 | Csdmium Carbide {FS)

160 } 1,3-Butadians Dispoxide i 2374 | Cadmjum Chiorale {OX) .
3898 i Bulsbital 183 _{ Cadmium Chioide (P)

162 | Bulane 2375 | Cedmium Chiorite (OX)
1602 | Butanedioic Aad 2376_|_Cadmium Chromste {OE)
151 | 1. 3-Buianediol (FL) 1686 | Cutmium Dust of Melul (P
2339 { 2.3-Butanedione Monaxime 2377 | Cadmium Fluoride (P)

2338 | Buiene Dioxime 2378 | Cadmium lodde (P}

2340 | 1.4-Bulsnasutons {P) 2379 | Cedmium Nitrate (OX)
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2380 i Cadmium Oride [P} . 208 Carbo-Serb

182 Caomium Ofher Compounds (P} 2415 ; Carbedenzoxy Chionde (C}
465 | Cadmium Sulfate (P) 210§ Carbofuran (P)

187 _{ Cadmium Sulfide | 4232 | Carbofuran pheno! (P}
7854_| Cadmiun Oxide {2416 | Carbal Fushin

1855 i Cadnutn Stearate 17 | Carbolic Acid (P}

2381 { Cefleine (F) | 2418 | Catbon (FS)

2382 i Calcain 19 | Carbon Bisuliide (FL, P)
188 _{ Calcium Acelale (1 {212 | Carbon Black (. P]

188 | Calcium Arsenale (P) 13 i Carbon Dioxido {NFG:

2383 | Calcium Bisulfile (C} . | 214 | Carbon Disulfide {FL. P)
1544 i Caiciurn Bromide 215__i Carbon Monoxide

2384 i Calcium Butyrale 216 _{ Carbon Telrabromide

190__| Calcium Carbide (FS, R} 217 _} Carbon Tetrachlcride (P, OA]
2385 | Calcium Carbonate () - 1438 _{ Carbonyl Cyanide (P, PA}
2386 | Calcium Chioride (P) 218 | Carbonyl Fluoride

184 i Calcium Chromate (P} 218_ | Carbophenothion (P)

2387 | Ceiclum Citrato (7) ’ 220 | Carbosullan

195 | Calcium Cyangmide (OC) 4233 { Carbosutfon {F)

2388 { Calcum Cyan:de (P) 21 Carboxymethyl celiulose ether
2389 | Calcium Dichromate {OX) 222 Carboxymethyl celiulose (7}
239D- | Calcium Dodecylhenzenesuifonste (OF) 4234 | Carbyne {P)

2391 | Calcium Fluonde (*) Carzol (P)

1665 | Calcium Fluarite | Cassin Hydosviate (%)
2392 | Calcium Gluconate Castor Olf

2383 | Calchum Hydrida (FS) Calachol [7)

2384 | Calcium Hydrogen Sulfite {C) | Ceflosolve (CL)

188 | Calclum Hydroxide (C) i_Cellosolve Acatate (CL)
197 i Caldium Hypachiorils (OX) Cellulose (1)

 Cellulnse Acetato
Coric Ammonium Nitmte {OX)

Ceric Ammonium Sulfate

| Ceric Suilate

28 | Cetium Metal (FS)
0 | Cerluin Nitrale [OX)

238% { Caltium Lachate (%)
2386 ! Galdum Melal (F5)

2397 i Calcium Molyhdate
1898 _{ Gafcium Nitrate (OX)

1684 i Calcium Oxalale

2398 i Calcium Oxide (C, OBY

2388 ; Calcium Permanganate (OX) Corium Oxide
2400 | Calgum Peroxide (OX) - 2432 | Cerium Trifiuoride
2401 { Caicium Phasphate (%) 1691 i Cerous Chloride (I}
2402 } Calcium Phosphide (FS) 1347 | Cesjum Carbonate
2403 | Calcivm Sfiicide (FS) 228 | Cesium Chlaride {P)
2414 | Calcium Suctinate . 227 | Cesium Hydroxide
2405 | Calcium Sulfate (%) 2433 ; Ceslum Metal {FS)
4133 | Cumazepsm 2434 | Cesium Nitrate {OX)
1856 _{ Camphechlor - 2435 | Cetyl Acetale .
2406 | Camphens (OA) 228 - } Charscoal (FS)
203 | Camphor (FS, C} 232 | Chloradazon
2407 | Camphar Oif (CL) . 2436 | Chloral (P}
2408 | Camphoric Add - 4134 | Chiore! Belaine
13B7 i Canavanine 233 | Chiora! Hydrate
3800 { Cannibidiol 234 | alpha-Chlomlose
30801 i Cannibing) 235 | Chiorambucil {P)
1857 i Cantharidin 2437 } Chicramine-B (P)
2409 | Ceptoic Acid (C) 1384 | Chloramme-1 ()
204 | Caprolsciem 2438 -i Chloramines (P)
241D | Capronitrile (FL) 238 i Chioramphenicol (%, P)
2411 | Caprylic Acid {C] 2439 | Chtomanil
205 i Caplafol (P) 229 i Chlordane (FL_ C, P)
206 | Caplan (P. OF) 238 | Chivtdaunc Acid
1858 | Carbacho! Chioride 239 | Chiordscone (P}
[ 4186 i Catbam (P} 3802 | Chlordiazepoxids Hydrochionde
| 4167 | Camamic add 3303 | Chlordiazepoxide-d5
4 Carbemimidosstenoic Acid {F) 2440  Chlorfanuinphos (P}
I Carbaryl (P, OA] . 4124 | Chlorhexadol
Z Carbazole 441 | Chlorhexidine
.| 4231 | Cerbendazim (F] [2442 | Chioric Acid (OX)
4 Carbalh sthyimercaplopuing 40| Chiorinated Camphane
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583 i Chtonnales dikenzofurans nol lisled (P} [ 2123} Chiorphenlemmine
5821 Chionnaled dioxms not hsted sisewhere (1 2451 ; &-Chiofo-m-phienylenediamine (P
| 241 Chlonnaled Diphenyl Oxrle 246} 4-Chloro.o-Phenylenedmmins (P
2445 | Chiorinaled diphenyls (P) 1438 | Chloraphenyl Hydrazone
| 242 | Chloring Gas (P) 2475 | 1-{o-Chlorophanyljthioures {P)
2446 | Chlorine Cyanide {(P) 2008_i_(2-Chigrophenyi}-thioures (P}
24 Chiorine Djoxide Hydrate, Frozen {OX) 2476 | Chiorophenyilrichlorosilane (C) .
24 Chigrino Trilluoride (P) 283 Chitorapiciin, Liquid (P)
2447 | Chlomaphazine {P) 2477 | Chioroplatinic Acid, Sofid (OB)
| 247 Chiagmacelaldehyde (P) 264 Chioroprena, inhibited (FL, P)
| 2453 | Chloroacetaldshyde Diethyl Acels! (FL) 4155 | 1.Chioropropene (FL P]
| 2454 | Chloroacetamida 1875 | 3.Chioropropionitnie {FL'P)
48 Chipoacelanilide 1894 | 3.Chioropropyl Octyl Sulloxide ’
-230 _| Chtoroacetic Add, Liguid or Selution (C) 265 _|_Chlorostyrene
3158 | Monochioracstic Acd (C) 24/8 | Chiorosulfonic Aad (C)
3810 | Chioroacetic Acid. Sokd [C) 265 Chigrothatonl!
249 ! alpha-Chioroacetophenone (1) 267 | Chlomioluone
231 Chioroacetyl Chloride (C) 1781_{ 4-Chivrg-o-joluidine {P)
4235 | 2-Chloroallyl-diathyldithtocarbamate {(P) 782 | 5-Chloro-o-loluidine {P)
2455 | p-Chioroanitine (P) [ 2452 } 4-Chloro-o-laluidine Hydrachionde [{3]
230 Chlombenzene {FL_, P} 479 i 2-Chiorolristhylaming Hydrochiorkde
281 Chiorobenzonsrite 1637 i Chiorotrimelhylsiisne
252 | o-Chlorabenzylidane Malononitite 1863 ! Chloroxuron
253 | Chlorobromomethane 1603 | Chiompyiifos-Phosphorathicate
254 1-Chiombutane 288 Chiorpyiilos (P, OA)
2456 | Chiorobutenol (FL} - 1388 | Chiorstracycline Hydrochloride -
2457 | Chiorohutyric Acd (C) 18565 | Chiorthiaphos -
2448 | 4-Chlojp-m-trasof {P} 2480 | Choleslane
2450_i_p-Chioro-m-cresc! {P} 2481 | Cholesteryi Oleate
255 | Chiorodiftuotomathene (R-22) (NFG, P! 2482 | Cholic Azid
2458 | Chiorodinlirobenzene (P) 2483 | Choline Chisride (P)
2448 | 1-Chloro-2,3-epoxypropene (FL. P) 2484 | Cholosterin -
1895 | 2.Chiorogthanesulfonyl Chiorde (P) 2485 | Chondsoin Sulfate
4860 | Chioroethano| . 268 | Choramben
2458 | 2-Chioroathanol {FL, P} |_2486 | Choriomc Gonadotiophin
2460 | Chlomathens (FL. ) | 2487 | Chromecyl Pink
2461 | Chlorelhyl Acrytate (FL.) [ 2488 | Chromales, Alkalina Safts {P)
1881 _} Chioroethy! Chioroformats | 271 Chromerge {C)
258 1-{2-Ghioroathvi}-3-Cyclahexyk-1-Niirosouree (P) | 2488 | Chromic Acelate
2462 | Chlarosthyl Methacrylats (FL| [ 2712 | Chromic Acid, Solid (OX)
2463 | 2-Chioroathyjviny! Ether (FL; P) 2480 { Chromic Anhytride (OX)
259 Chiorotorm (P) | 276 i Chromic Chionde
1781_] N-Chiorolonmyl Morpholine (P) [ 2491 | Chromic Flugrids, Solid {C)
2464 | Chlorogenic Acd | 2482 | Chromic Sullals
2465 hioromercunbensoic Acu (P, B | 2493 | Chromum Acetate {OE)
2465 | Chtoromercuriphenyi Sullonic Acd | 2494 | Chromium Carbide (FS)
2467 { Chloromelhane {FL. P) | 1786 { Chromium Carbomy! (F)
2488 | Chioromelnoxymethane (FL, P) 2485 i Chromium Chivilde
1862 | Chioometiwl Ethar (P} pi1d Chromium Compounds {P;
261__| Chioromelhyi Methyl Ethoer {FL.P) . 278 Chromium Nitrate (0X)
1845 | 1.(Chioromelhyl)-4-Niro-Benzens 270! Ctwomales, Olher Salls
| 2468 | 3-{Chlsromelh ine Hydrochloride (P 1680 | Chromiurn (lif} Oxide (P)
4/ Chloromethyi)banzens {C, H) 2487 | Chromium Oxvchionda
247 -Chlornaphlhalene (P) i 1578 |_Chromium Polassium Sulfate
| 2472 | bela-Chicranaphihalens (P) 1577 | Chromium Sulfete (*)
* {1651 | 4-Chiomo-1-Naphthol (P} 276 Chromium Trioxide (P, OX)
45 1-Chioro-1-Nitropropane 2408 | Chromous Chiaride (OF]
262 | Ctioropeniafiuoroathane (R-115) (NFG) 279 ! Chromyl Chionde (C, P)
| 1864 | Chiorophacinone . 280 Chrysene (P)
793 | 2-Chiorophenol (P, 281 Cinnabar (P)
| 1784 | 3-Chlorephencl (P 4787 | Cisplatin (P)
| 1785 i 4-Chiorophenol (P; 2499 | Citrgconic Anhydride
473§ o-Chiorophenol (P 2600 | CilncAcig ()
| 2474 | p-Chiorophenol (P 2501 | Citruliine
| 1545 1 Chlorophenoxy Acete Acid 2502 } Citrus Red No. 2 (P}
4164 { 1-chioro-4-phenokybenzene (P} 3905 | Clobazem
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Cloethocarb 2532 | Crclonyl Chlaride (P),
Ciolenlezing 2533 | Croloxyphos {F)
Clonidine (P} 307 _{ Crulomale -
Clonazepam 2534 [ Crysle
Clonitazine 4054_| Crypenorphing
Clonttralid (P} 1604 { Cryzeln
Clopidol 308 | Cumsne (FL.P)
Cluprostena! Sodium 2535 | Cumene Hydroperoxids (OG:
Chiorazepate Bipotassim 4237 1 m-Cumenyl methyi carbamate {P)
Clornaphazine (P) 1692 { Cupfemon (P)
Clortermine 308 i Cupric Acetale (QE)
Clotiazepam 2536 { Cupric Ammoniom Chioride
| Cloxeolam 311 | Cupnc Carbonate (P)
i CoalTar Pilch (P) 312__| Cupric Chiaride (P}
Coball {P) 2537 | Cupric Cyenide (P)
Cobatt Acetate {1} 2638 | Cupric Fluofitde
Cobalt Carbonyl 1605 _{ Cupric Hvdroxide
Cobalt Chlotide (<] 1580 | Cupnc Niiate (OX}
Cobalt Chioride Nilrle Trioxide (0X) 2539 | Cupric Oxslate {OF)
Cabalt Hydrocarbon) 2540 | Cupric Oxide
Cobalt Naphihenate 1576 | Cupric Selenate (P}
Cobatt Niirats {0X) 2541 | Cupric Sulfete (P)
i Cabail Oxide (7} Cupnc Sulfide
2510 | Cobalt Sulfate () 2543 | Cupric Tartarate (OF
1378 { Cobalt Thiocyanate 1688 | Cuprous Chiaride (OF})
2511 1 Coballous Bromide (OF) 2544 1 Curcumin
2512 | Coballous Formate (OE) 314 | Cyanamide
2513 | Goballous Nifrate (0X) 315 | Cyanide Salts, Soluble, Nol Lisled Elsewhere (P)
2514 | Cobahtous Sulfamats (OF) | 2545 anoaciylic Adheswe (FL)
390/ i Cocaine Free Base | 4107 | 4-Cyano-2-dimsthylamino-4 4-diphenyl butana
3908 § Cocaine Hydrochioride 316 | Cyanogen Gas (P .
3909 | Cocaine-d3 317§ Cyanogen Bromids {P)
3910 | Codeing 318 __{ Cyanogan Chioride {P)
4052 | Codeine Methylbromide 3830 | Cyanogen lodide
4053 | Codsine-N-Oxide 4109 _{ 4-Cyano-1.meathyl-4-phenylpiperidine
1388 i Colchidne (P) 1868 { Cyanophos -
2515 | Collodion (FL) 2546 | Cyanopyridine
2516_| Columblum Oxide 2547 | Cyanuric Actd
296 i Compressed Alr : 1870 | Cyanuric Fluonde (P)
1380 _{ Concanavaling A 319 { Cycasin(P)
1629 | Coomassie Brlliant Bue (P} 4238 | Cyciosie (P)
2518 | Copper Arsenite (P) 1381 | Cyclpdexirin
2518 { Copper Chiomds (OB} 25848 | 1,4.Cyclchexadignedione (P)
2520 | Copper Chrumate 320 1 Cyclohaxane {FL, P}
2521 | Copper Cyamds (P} 2549 | Cyclohexane Carbionyl Chipride
4213_| Copper Dimethvidithiocarbamats (P} 321 Cyclohexanot (FL) :
2522 | Copper Hydroxide (G) 322 i Cyclohexenone (FL, P}
289 i Copper Nepthenale 323 i Cyclohexens (FL)
207 _{ Capper Nitrate (OX} 1383 i Cycioheximide {P)
2523 | Copper Oxide 255D } 2-Cyclohexyl4,6-dinitrophenol (P)
300 Copper Sullale (%) 324 ul lammine (FL)
2524 | Coralin 2551 cohexylamine Hydrochloride
2525 | Colionsasd On 1440 { Cyclohexylamino Ethanesulforuc Acid
1866 i Coumaphos (P) 1435 clehexylamine Propane
2526 : Coumearin (P) 2552 | Cyclohoxylenedinitiiotelraacetic Actd
1867 | Coumaletmby] 325 Gyclohoxylanetetraacetic Acid
303 ! Creg™ Herbicide 4212 } Cyclohexylettyicarbamothioic acid, S-ethyl ester
2527 { Crealme () s 326 _ | Cyclonite
304 _i p-Cresidine (P) 327 | Cyclopsntadiene (FL)
2528 | Creosale (P) . 328 | Cyclopentana {FL!
305 | Cresol (C, P) 328 | Cydophosphemids (P}
2528 }~Cresyl Carbonate - 330§ Cycocel
2530 | Grusylc Acid () 33 Cyfluthim 853
3829 ! Crimidine 332 | Cyhexatin
305 i Crotonaldahyde (FL P) 2553 | Cymene (FL)
2831 { Crotonic Acid {C) - 333 | Cypormathrin

42 . -



Appendix G. Hazardous Materials Table

Cyramazing 364 1 Dibenz(z hacrding {P)
Cysteine {*) 366 ; Dibenz(a [MAcnding (P}
! Doacatbazine (P) 365 | Dibenz{a.mAnthracene {P)
i Damar Gum 2508 | Dibenz|a hjanibracens (P)
| Daminozids 2584 1 1.2 5,6-Dibenzanthracene (P,
{ Denlrolene 2586 | Dibenzo[a h]anthracene {P)
Deunomydin (P) 560 | 7H-Dibenzo{c g)Carbazole (P}
{ Dazomot (P) - 387 Dibenzo{s,e)Pyrene (P)
24-D, Salis & Esters (P, OA) 368 | Dibenzo{ah ns (P
24-DB 69 Dibenzo{a,i ne {P)
DDDB [P) 2585 1 1.2.7,&-Dibenzopyrene (P)
i DDE (P) 2589 | Dibsl ans (P}
ODT (P, OA) 2587 | Dibenzylarming {FLY
341 | DDVP KY{) Diborane {P)
2559 | DEAE Csiulose [ 371 | Dibrome
342 i Daceborane 426 | Dibromoacstic Acid
1340 [ Decahydro-Naphthateno (CL, C) 443 | Dibromoacetophenone
2580 } Decano (FL) . { 372_| 1,2-Dibromo-3-Chlojopropane (P
1512 { n-Decans [CL) 2591 | Dibromodichloromsthiane (FL
2581 i Dacanor Acid 2582 | Dibramodilluoromsthians (OA)
[2562 | Dehydmacatic Acki 373_{ 1, 2-Dibromoelhane (P}
2563 | Dejenkolic Acid 2593 | Dibromoethylene
4137_{ Dolorazapam 2500 | 5.7-Dibromo.8-hydroxyquinoling
1755 | Demero! 2504 { Dibromomethane (FL, P)
343 ! Demeton () 2595 i Dibutylamine {FL)
1871_{ Demston.S-Methy 376 2.N-Dibutyleminoathanol
2564 | Deoxycholic Acid (") 2596 _{ Dibulylammonium Oleate
3811 | Desmelhyldiszepam 4216_| Dibulylesramodilhiolc acid, sodium sall (P)
2 | Desmethyldiazepamd5 464 i 2.6-Di-tert-Butyl-p-Cresal
4055 | Desomarphine Z040 | N.N“Dibutylhexsmethyienediaming
4156 | Deulerium (FG] 1652 | 2.5-Ditert-Butyl-4-Methylphenol .
2565 | Dsutsrium Oxide () 2575 | Dit-butyl-4-methyiphenyl-fi-n-butylborate
2566 ¢ Develope; (CL) 2587 | Dibutylaxaisle
344 | Dexamalhasone (%) 2574_|_Dit-bulyl Oxalate
2568 | Dextrine 374 Diiuty! Phosphate
4017 | Dextromaramids 375 | Dibutyl Phthalsie (P)
3813 | Dextopropoxyphane Hydrachlonde 2570 | Dinebutyl Phihalate (P)
2576 | Discatons Aoylamide 2598 | Dicemba {OE)
349 | Diacetone Alcohol (FL, C) 2588 | Dichlobanil {OE)
2577 | Diacotyl (FL) 1607 [ Dichlone (P, OF)
350 “Diacetylbonziding (P) 4424 | Dichloroacetc Adid (C)
1872 | Dialifor 2600 |_Dichloroacatic Anhydrida (C)
2578 | Dmaliate (P) 2601 | Dichloroacalyl Chioride (C) -
1392 | N,N-Diallyltartardiamide 377 | Dichloracstytens (P)
3914 | b,5-Dialtylbarbllutic Acid 3455 | S-(2 3-Dichioroallyl) disopropyithiocarbamats(P)
2578 | Diammne {(FL, G, P) 381 2,5-Dichioroaniline .
1780 | 2 4-Disminoanisole (P} 382 | o-Dichlorobenzene (P, OA)
351 1 2.4-Disminounisole Sulfate () 2602 i m-Dichlvosobenzene (P, OA}
353 i Diaminobenziding 383__{ p-Dichiorobenzene {P, OA)
352 ,3-Diaminabanzidine (P) | 384 i 3 3-Dichlormbenzidine (P)
1383 | 3.5-Diamincbenzoic Acd (P) 4184 | 2 2-dimsthyl.1,3-benzodioxol 4-o! (P)
354 4-Diaminodipheny! Ether (P) 2603 | Dichlorobulane
35 2. 3-Diaminonaphthalena 1788 | os-1,4Dichloro-2-butena (+L, F
356 2 A-Diamincpheno! Diydrochioride (P) 3832 | trens-1,4Dichloro-2-butene (FL, P)
258D | Disminetotuene (P, OA) 378 | 3.3-Dichioro-4,4"Dlamino Diphenyl Elher (P}
as7 2 4-Disminotoiusne [P, OA) 2604 | Dichjorodiliuoroethyiens {OA)
4018 | Diampromide 3851 Dichiorodifluorometnane (NEG, P,
2581 | Dinisidme 3B0__1 1. 3-Dichloro-5.5.Dimethyl Hydantoin
358 | .o-Dianisidme (P) 2605 _{ Dichlorodiphenytdichloroathans (P)
359 | Dianisidine Dihydrochioride (P) 340 Dichlorodiphanyltsichloroethans (DDT) (P, BA)
2562 | Distomite () 386 .1:Dichioroethane {(F1, P)
2583 | Diszald (I 387 " 2-Dichlarosthane (FL, P)
1751 | Diazepam 2608 2-trans-Dichloroethsna (P)
3915 | Diazepam-d5 2038 { 1,2-Dichlaroethyl Acetate A
362 { Diazinon (P) 388 2-Dichlaroethylene (P.
363 __1 Diazomsthane (P) 2607 2-Dichioroothylene (P)
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| 2608 } 1.2-irans-Orchiorocthytene {P) 405 | Disthyl Ether (FL)
388§ Dichioroallyl Einier (FL P) 347 i i (2-Efhyihexyl) Prihaiate (P)
1445 | Dichloroliuarescein (P) 2569 | Dr2-tethyihaxyl) Phasphosic Acid (C)
330 i Dichiorofiuoromathane {FL, P} 414 | 1.2-Diel drazine (FL P)
1448 | Dichisrohexyl Carbodimida 2638_{ N N-Disthyihydtazine ;
391 i Dichloroindoghenol 407} Diethyl Ketone (FL)
2609 | Dichloroisopropyd Efher (FL 1570 | Dielhy! 4-Nitrophenviphosphate
392 _{ Dichloromethans (R, P} 0.0-diethyl S-methyldithiophosphate (P)
2610 | (Dichioromethyi) benzens (C, P} i_Diethy-p-nitrophenyl Phosphate (P)
1873 | Dichloromethylphenylstiana Diethyl Oxalale (P}
16018 | Dichloro-4-Nilroaniine {_Dielhylphosphila
371 A-Dichloro-1-Ndrosthane 2630 | Diethyl Phthalale (FL, P)
20 Oichloropantane (F1) 3235 § O,0-dielhy} O-pyannyl phosphorothioate (P)
2612 | Dichlorophen 2631 | Diethy! Phthalale (FL)
1446 | Dichlospphenol 1610 | Diethy! Propionamida
2613 ! 2.4-Dichlorophenol (P] 3916 | Disthylprapion Hydmochionde
2614 .6-Dichlarophenol (P) 408 | Diathyl Pyrocarbonale (P)
335 | 2.4-Dichlorophonoxyacolic Acid {2.4.D) (P, DA 415 [ Dithylstibestrol {(P)
2615 | 2.4.Dichterophenoxvacstic Acid, Saits & Esters(P. 408 | Drethyl Sulfate (P)
1799 § Dichloroptienyl-2.4-p-Nitropheny! Efiiar (F) 4018 | Disthylthiambutens
2616 _{ Dichlorophenytarsine (P 2632 | Diethy! Thiourea (P)
2647 5-Dichlorophenythydrazme (P} 4078 | Dieth ming
2618 | Dichiorophaaylirichlorosilenz {C) 1428 | Oifivoroacelic Acid
2619 | 1.2-Dichloropropans (P) 416 _ | Difluorodibromomethane
2620 | Dichibropropano 38411 1,1-Dilluoroethyviens {P)
363 1,3-Dichloropropens (P) 2638 | Difiugrophosphoric Acid (C)
2621 } Dichloropropene (FL) 1533 i Digilonin {F)
384 2. 2-Dichioropropionlz Add (C) 1876 | Diglioxin
385 | Dichlorotetralluorogthane 417 Diglycidyl Ether (P}
1847 § 4 b-Dichloro-2-(Trifiaromethyl}-Banamidasole 18¢7 { Digoxin (P}
398 | Dichlorvas (P) 2640 | Dinydrazine Sulfste (P}
1606 { Dichabenil 4101 | Dihydrocedeine
2622 | Dichrolophos (P) 4214 | 2,3-Dihydro-2.2-dimelhyl-7-berzafuranc] (P)
397 i Dicofol 4241 | 2 3-Dinydm-2-dimethyt-7-benzofuranyl methyl .
388 | Dicrolophos 4215 | 2,3-Dihydro-2 3-dimethyl-msthylcarbariate(P)
3 | Di | Pataxide (OG] 4056 | Dihydromorphone:
2624 { Dicyclohexylamine (FL) 2641 | Dinydropyran (FL)
2625 | Dicyclohexyicarbodimide . 418§ Dihydrosafrolo (P)
1394 | N N-Dicyciohexylcarbodiimide 2642 | Diiadofuorescein
393 Dicyclopantediene 2843 | Diiodolyrosing
400 _ | Dicydopontediony! Iron 2844 | Disobulylano (FL)
2571 i Dined hthalate (FL) 418 | Disobutyi Ketone (CL, C)
2626 | Driymium Nitrale (OX) 420 Disopropylamine (FL)
40 Dieldrin (P, OA} 2645_| Disopropy! Eler (FL)
A0, Dismochlor 1b/1 | Dhsopropyifiuorophosphale (P)
{ 404 I Dispoxybutane (P} 2646 | Diisopropy! Thiourea
2527 | 1.2.3,4-Diepaxybutane (FL P) 1385 | Diliazem Hydrochloride
| 405 1 Diethanolemine . 2647 | Dimudone
410 Distiviamine (FL) 1878 | Dimefox
411 Diethylaminoethanof 2648 ,3-Dimercapto-1-propanal (FL)
| 412 ; Diathylaminoeliwl-Cellulose (1) 2649 | 1.4,5.8.Dunsthunonaphthaiane (P)
4175 | Diathyiarsine (P} 4072_| 2 5-Dimslhoxysmphatamina
1875 | Disthylcarbamazme Citrate 422 Dimsthoate (P)
4218 | Diethyicarbamodilhloic acid, sodwm selt {P) 1449 | Dimeihaxybenzaldehvde
180D i Diathylcarbamoyl Chlaride (P 423 i 3.3-Dimalhoxybenzidine (P}
2628 | Disthy! Gallosoive {FL) 2850 ; Dimathoxyathytphthalate
1874 | Diethyl Chiorophosphate 2652 | Dimethoxypropane (FL)
2634 | Diathyidichlorosilans (FL) 2653 | 2 3-Dimethoxyslrychnidin-10-one ()
2635 | Disthyldithiocarbamic ecid 2.chicrallyl-ester (P) 2851 : Dime Stychinine {P)
- 1694 | Diathyldithiocarbantiz Acid, Sodum Salt {P) 424 N N-Dimsthyl Acetamide
2636 | Diethviene Glycol Diberzene Sulfonate 429 i Dimethyl-p-phenyienediamine (FS)
413 _ | Diethylene Triaming 430 | Dimsthylamms (FG, P)
4240 { Diethyiena glycal, dicarbemdle (P) 1451 | Dimelhyinmine Hydrochionde
2637 { Diethylepeglycolmonoethyl Elher 1452 | Dimethylamino Benzaldehivde (i)
403} Diethylenelriaminapentaacetic Acid (C) 432 | 4Dimethylaminoazobenzene (F)
4245 | N.N-Diethylattenamne (F) 2664 | p-Dimelhyleminobanzaldahyds
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| 2685 i Dimelhylaminobenryiidine Rhadamns ] 2691 4-Dmiltephenal ¢lydrochionde
2656 _i-Dimelhylammoethanot (FL) 448 2-Dimitrephenol {P)
1395 i 3-Dimethylanunopropnonitnie (P) 2683 | 2 4-Dintirophsnol {FS; P)
2668 | Dimethylaminopropylamine (FL) 1612 {1 Diniiro Phenyl Crofonate
434 | Dimelhylanilne 448" | 2 4-Diniirophenyl Hydrazine (S, P}
3834 { Dimsthylarsinic Acid (P) 451 Diniiroresorcinol
2662 } 7,12-Dimethyl-1 2-benzanlhracene (P) 452 | Uinitrotoivene (P)
2671 1 7,12-Dimethyibenz[ajanihmcone (P) 2604 1 2 4-Dinfirotolusne (FS, P}
2669 { Dumethylbenzena (P) 2695 | 2 6-Dinfrotoluens (FS. P)
436 | 3,3-Dimelhylbonizidone {P) 2698 | Dinocap (P)
1453 { Dimethylbenximidazole 2697 i Dinonyl Phthlate (FL)
4183 | 2 2-dimethyi.1,3-benzodioxol-4-o0l, m carbainale 1886_}_Dinoseb {P)
2670 _{_alpha.alphe-O:methytbenzylhydraparoxide (F) 1667 | Dinoterd
2672 | Dimelhyibutane 2572 | Din-oclyiphihatale (FL, P)
4255 | uis(Oimalnylcarbamodilhioato -5, S-iron (P) 3335 | Di-sec-octylphthalate
4195 | Dimethyi Cerbamodithioic Acid. potass saft (P} 2698 | Dioctyl Sebacetate (FL)
4186 | Dimethyd Cambamodithioic Acid, sodium salt (P) 453 | 1.4-Dioxane (FL P}
425  Dimethyicrbanmy] chioride (C, P 4020 ! Dtoxaphelyl butymsto
2655 { Dimethy! Carbonate (FE) 454 i Dioxathion (P)
2674 § 3,5-Dimathylchiorophenol 2698 | Dioxolane (FL)
2656 _{ Dimslhy} Chicrothicphasphate (C) 2700 | Dipenlene Glyrol
2657_} Dimathy) Cyanamide 18089 { Diphacinone
2575 i Dimethylcyclohexane 2101 | Ophenclcarbazond
1450 i Dimslhyl-1,3-Cyclohexanadione (1) 3918 | Diphenoxylate Hydrochlaride
437 _| Dimathyldichiorostlens (FL) 455 | Diphenylamine {P)

"1 4261 | Dimethyidithuocarbomats, menganase salt (P) 2708 { Diphanylaminechloroarsine {1}
438 | Dimelhyllonmamide (FL) 2709 | 1,5-Diphenylcarbohydrazide
2677 | Dunethylfuran 2702 | Dipheny! Chiarophosphale (C]
2678 | Dimel xime [ 2703 | Diphenyl Dichiorosilane (C]
2608 | Dimelhyl Hexadiene | 2704 ] Diphenyl Disulfide
441 1.1-Dimethylhydrazine (P) 710_| Diphenylethylene Diamine
442 1.2-Dimethylhydrazine (P) 711_|_1,2-Diphenyihydrazine (P) 3
1454 | Dimslhylimidazol 712 | Diphenylmercury

| Dimethy! Malonate 713 | Diphenyinitrosamine (P)
4284 }-N,N-Dimsthyl.-N-2-methyl-4-melhammidamide 456 | 2 5-Diphenyloxazele (P)
2051_{ Dimelhyl 4-(methyllhio)phenyl phosphate [ 2705 | Diphenv Oxida
2679 | Dimelhyinaphlhylamine | 2706 | Diphenyl Quanidine
428 | NN-Dimethyia-Napthylamine 707 | Diphonyl Sulloxide
3238 | O, O-dimethy1-O-p-nirophenylphosphorothicate 1538 | Diphenyitelramsthyidisilszane
2680 | Dimothyinirosamine (P) 2714 | Diphonyilthiocarbazone
2681 { nlpha,elpha-Dimsthviphenstiylemine (P) 4021 { Dipipanons
1455 | Dimethyl-p-phanylenediaming sulfate 1754 § Diprenorphine
2682 | 2 4-Dimethyipheno! (P) [ 2715'| Dipropylammns {FL P)
2663 _| Dimelhylphenylenediamine Hydrochlonde [ 4209 | Dipropyicarbamothioic acid, S-etnyf ester P}
2684 | Dmalhylphenylenediamins Sutlsle 421D _|_Dipropyicarbamothioic acid {P)
1880_{ Dimeihy! Phosphorochiorodithioate [ 4211 | Dipropyicarbamolhioic acid, S-propyl ester (P)
443 _ | Dimelhylphthalale (F) 2716 | Dipropylene Glycol (FL)
1611 _{ Dimethylpolystioxaas (P) 457 Dipropylens Giyco! Methyl Ether
426 Dimethy! POPOP (P) 2573 | Di-n-propyintrosamine {P)
1801 i Dimethyisutfamovlchioride (P) 456 | Dipropyl Katone
421 Dimelhy! Sullale (C, P} 1613 | Dipropylthiocurbamale
1681 ! Dimethy! Sulfide 2717 _|_e,»-Dipyridyl (P)
2661 _§ Dimgthyl Sutfons 458 | Diquat (Ok
444§ Dimethylsulloxide (P) 458 Direcl Black #38 (P}
3917 .N-Dimethyltryptamine 460 Direc! Blue #5 (P}
1885 i Dimotllan {P) 1803 | Direct Brown 35 (P)
445 | Dinilolmide 2718 ! Disodium Phefiyl Phosphale
447 | Dinfrobanzene (P) 2719 |_Disodium Phosphste (*)
2685 | 3,5-Dinfircbenzoyl Chionde (P) 462 | Disulfiram (P}
2685 | Dmitrochlorcbanzane (P) 463 Disuliolon {P)
446 | 4.6-Dniiroo-Cresol (P) 465 Dithane
2687 | 4.6-Dmitro-o-cyclohexyiphenc! (P) 1888 | Dithtazanine lodide
2688 | 2 4-Dinirofluoiobensens 466 | 2,4-Diobiuret (P}
2688 1 2 4-Dinitro-6-(1-methylpropyliphano! (P) 467 Dithiooxamide
1802 { Dinitronaphthalens (P) 1457 | Dithiopyridine Ethar_-
2590 { Digilrapheno! (FS) -[ 468 Dithiofbreitol (1)
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I Dilhizone [[4€0_ 1 Ethmyioesiradml
 Diuron (OET 391 _{ Ethion (P}
Divinyibenzans (L) 2742 | Ethiomina (P)
Divinyl Ether (FL} 492 _{ Ethofumesale
| Dobularnine 483 1 Ethoprop
| Docosang 1896 | Ethoprophas
n-Dodecane (CLY 494 | 2-Fthoxyethanal (FL. P)
Dodecanol (P) 485 | 2.Elhoxyethyl Acolate
Dodecylaming 495 | Elhy Acelate (FL, P}
Dodecyi Trichlorosiane (C 497 Ethyl Aaryiate (FL, P)
i Dodine 498 Elhyt Alcohol (FL)
| Dowex (1) 2743 | Ethyl Aldehyda (FL)
| Dowfutne Mc33 509 Ethylamine (FL)
Dowpon 3160 } Monoelhviamine (FL)
|_Doxapram Hydrochionds 2714 { Elhylamino Banzoate (P;
Drigrits (Calcrum Sutfate) {) 4130_{ 2{Ethyiamino}-2-{2-thisny! ohexenone
Dronabing) 4093 | N-Ethylamphetamina
Drotabanol 499 | Ethyl Amyl Kelona
Dycamb (P) 500 | Ethyl Benzene (FL)
Ecgonins Hydrochlorida 189/ { Ethylbis(2-Chioroethyl}aming
Ecgonme.d3 Hydrochiofde 2744 } Ethyl Barale (FL) .
3921 | Ecgonine Methy Esler Hydrochioride 501 Ethyl Bromude (FL)
3922 | Ecnonne Mathyt Eslor-d3 Hydiochionds 2745 1 Ethyl Bulyl Acelalo (CL)
474 | Econo-Fluor (FL) 2746 | Etnyl Bulyl Ether (FL)
461 EDTA (CE) 502 | Elbyl Bulyl Kotone (CL!
1891 | Emstine Dihydrochlaride 2747 | Elhyl Bulyratdehyds (FL.
478 Endosulfan (P) 2748 | Ftayl Butyrate {FL)
479 | Endathall (P) 2748 | Elhyl Carbamate (P)
1882 | Endothion 2750 | Elyi Carbanilate
480 _{ Endrin (P) 2({5 { Ethylcellulass
2728 | Eosin (P, 503 1 Ethyl Chioride
1638 { Eosin Yellow (P} 2751 | Ethyl Chloroacetate (FL:
482 ichlorohydrin (FL P) 2752 | Ethyl Chiorocarbonale (FL}
2729 | Epinephvine (P) 2753 | Elhyl Ghloraformate (FL)
2037 | EPN (P} 2754 { Ethyl Chiorothioformate (FL)
1740 | Epon Resin (FS 2755 | Ethyl Crotonats (FL)
4167 | 1.2.] ulane {FL, P) 2758 | Ethyl Cyanide (FL, P)
2730 | Epoxy Resin (FL} 4247 | S-Ethyl cyclohsxyl {ethyllblocarhemate (P) X
2731 | 2 3-Epoxy-1-propanal (P, 1362 | Ethyldiazoacstats
4244 | EPTC (P) 2172 i Elhyl-44'dichiorobentzilate (Fl., P)
1883 | Ergocalciloro] 2757 _{ Ethyl Dichorosiane (FL}
1834 | Emotamine Terale 4248 i S-Ethyl diisobutytthiocarbamate (P)
1738 | Eriochrome Black 1653 | 1.Ethyl-3.(3-DimethylammopropyliCarboditmids
1767 |_Erlochome Black T Solution 4249 | S-Elhyl diprapylthiocarbmate {P) -
2/32 | Enythiitol 510 | Ethylens (FG! ]
2733 omycin 2779 | Ethylensbistdithiocarbamic Acid) (G, P)
4138 | Eslazolam 2776 | Flhylene Carbonste
4B4__] beta-Estrudiol (P) 811 Ethylsne Chlorshydiin (P)
1804 § Estogens (P) 518__} Ethylenediamine (C)
1614 _{ Ethallluralin 2780 | Ethylenadiaminetelraacetic Acid (EDTA) (1)
2734 | Ethansl (FL P) §12_ | Ethylens Dibromida (P)
485 | Ethans (FG) 513 |} Etiylens Dichioride (FL, P)
235 i Ethansdilicarmide (P) 2/81 | tmylansdmitniotetraacetic Ack (ED 14) (P)
2738 _{ Ethanenttrile (FL, P) 1698 | Ethylene Fluorohydrin
Z737_| Ethanesullonic Acid (C) 514 | Ethylene Gyycol (P}
2738 | Ethansthiol 2717 | Etnylene Glyco) Diethy Ether (FL)
486 | Fthanol {FL. 515 Ethylene Giycol Dinitrate
487 | Ethanolamine (FL. C} 2778 | Ethylene Glyco! Monozlhyl Ether (CL. P)
3158 { Monosthanaiamins {FL) 1381 ;i Ethviens Glycol Monromelhyl Ether (CL, C)
238 | Ethanoyl Chioride (P) 516 1 Flhylene Oxids (FL, P)
4139 | Ethchlorvynol 517 i Ethylene Thiourea (P)
488 | Ethephon 520 | Ethylenimine (FL P}
Ether (FL. P) 504 | Ethyl Ethar (FL, P)
Ethidium Bromide (P} 505 _{ Ethyl Formate (FL)
Ethidium Chloride 2758 | Ethyl Fumarate
Ethinamate 2702 | Ethylhexaldehyde {FL)
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| Fast Gamet GBS Salt

2783 | Elhyxisne Dichionde {FL. P} 1696 § Femic Sulfale {7}
921 £thyl:dene Norboniens £34 | Femous Ammonium Sulfate (©
2759 { Etbyl Laclale (CL) 2793 | Ferous Arsenats (P) -
4140 | Ethyl loflazepate 2800 | Femous Chioride (C)
522 Elhylmaleimide (C. [) 535 Fefrous Sullale (*)
506 i Ethyl Mercapian (FL) . 2801 { Ferous Suifide
2760 _§ Ethyl Metha te (FL, P) 2802 i ‘Ficin i
[ 507__i Ethyl Methane Sulfonale (P) 4253 i Fitomyl (P)
761 1 Elhyl Methyl Ether (FL) 538- _| Fluazifop-Butyl
| 2762 § Ethyl Mothyl Ketono (FL) 539 Flubenziming
022 | Elhyimelhylthiambulene 540 | Fluchloralin (P)
4084 _} Ethyimomphing 541 | Flucythrinate
523 n-Ethyimorpholine {FL) 4141 | Fludiazepam
2048 | O-Ethyl-O-melhyiphesphonnlhioate 1901 § Fluenefll
3 | Ethyl Nitrale (FL) 3630 | Flunitracapam
Elnyl Nrinte (FL) 4131 | Flupyrazapon
Ethyl-m-nitrocinnamale: 16¢5 | FluoboricAcid (C)
Ethyl Oxalate (FL) 291 | Fluomine (P)
1-Ethyl Piperidine 2803 | Fiuoranthene (P)
2-Ethyl Piparidine 1458 | Fluorescamine
N-Elhyl-3-pipsridyl benzilele 2804 | Fluorescein (P}
Elhyl Phenol ( 543 | Fluorine (P)
Elbyl Phenyi Dichiorosiiane {C) © %44 | 2-Fluomacalsmide {P)
Elh henyipiperidine-4-carboxylale 1902 | Fluoroacelic Adid (C
Ethyl Phosphorodichlonidale (C) 814 Monofluaracetic Acid (P)
Ethyl Propionate (FL) 1459 Fluoroacelic Acid, Sodim Salt (P}
Efl ophosphate {C, P) 41903 } Fluoroecely! Chiaride (P)
Ethyt Sllicate (CL) 3161 | Monoluorophosphonc Acld, Anhydrous (C)
Ethyithiocyanate 1460 | Fluoropynuvic Acid
Ethylihiotriflucroacelsle 2805 § Fluorospar (M)
Ethyl Trichlorosilane (FL) 545_ | Fluorolrichlofomethane
Ethyi Zziram (P) . 1804 { Fluorourecdil (P)
Elonftazene 3931} Fluruzopam Dihydrochionide
Elorphine 546 1| Fluvalinate :
Elorphine Hydrachionde 16815 | Folpet
| Eloxeridine 548 i Fonofos (P)
Famphur (P} 2806 | Formamde (P)
Far-go (P) 548 ! Formaldehyde (CL, P}
1805 { Formaldehyde Cyanchydrin (P)

| Femc Oxide (7)

Ferirc Perchlorate (OX)

fings A Solution {Copper Sullate) (C 165 | Formalin (OA)
lings B Solution (Alkaline Tartarale) (C) 550 _Farmamidn P) .
Fenemiphos - 1616_{ Formstanale Hydrochloride {P)
Fensthylina 551 _: FormicAcid (C, P)
| Fenitrothion 1906 { Formolhion
Fanproporex 2038 | Formparanate (P}
26807 | Formvar Pawder (P)
552__| 2-Formythydrazino4-5-nitro-2-furyl-Thiazole (P)
Fentanyl Citrale 1907 } Fosthielun
Fentanyi-d5 Citrate 1741 | Freon 113 (NFG)
Fenthion (P) 553 { Froon 12
Fenvaleruls 1808 | Fuberidazale
| Ferbam (F) 2808 i Fuchsm (P}
| +emc Acelate (1) 5541 Fual Oil (Diesel Fust) (CL. C)
| Feric Ammonium Cilrate (P . [ 4177 i Fulminic add (P}
| Femric Ammonium Oxalate (OF) 1546 | Fumaric Add (%)
Faric Ammonium Sulfate (*) 2809 | Fumaryl Chionde (C) :
i B 1386 | Fungizone Amphalercin B
2810 | Furacin
1808 | Furen {FL. P) .
811 | ZFumncabomaleyde PP |
i Ferr P) 2812 ; Furandimethanol .
Femic dimethyidithiocarbmate (P) 2813 § 2,5-Furandione (C. P)
5 | Feme Fiyoride (C) 4025 | Fursthidme
| Fetric Nilrate (OX) 555 1 Furfural (CL. C, P)

| Furfural Acetons (FL)

Furfural Acelophenans (FL)
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2816 { Furiuran (FL. F}
535 | Furiurvl Alcohot [F0Y

2817 | Furbsemide (P
2618 | Gadolinium
2818 | Gudofinum Oxide
2820 | Galena {OF)
2821 Gaignile (OE}
2822 | Gallic Actd
2573 | Gafium (OB) _
1610 | Gallium Trichloride
2824 | _Gullotanic Acid
557 1 Garond
| Gasaline (FL)
1397 _{ Geneticin (*)
1338 | Gentamycin [
560 _| Garmanium Tetrahydnde
2825 i Ghatti Gum (%)
581 Gibberellic Acid
2826 | Giemisa's Stain (1)
2827 | Glacial Acelic Acid (G}
2828 | Gluconic Acid
2328 | Glucosemine
1 2830 i Glucose Oxidass ()
Glucuronalactone
Glutamic Acid (%)
Giutamine (7
Giufaraldehyde (P)
Glulathiana (*)

Glulerdldehvde (P)
} DL-Glvlethimide

Giycereldehyde
Giyceric Acid
X Giycerin ()

2838 | Glyceri ()
2838 Glycsrol Monoolsals
2840 { Glycerol Monostearnis
2841 | Glycerophosphoric Acid
5GE_ | Glycidylaldehyde (FL, £}

Glycidol {GL)
2842 1 Giycil Glycine (*}
2843 | Glycino (7)
2844 ! Glycolaidehyde

g

Haloxazepam

Heluni {NFG)

Heparin (I}

Heptachlor {P, OE)
(286 Heptachlor {F, D=)

Heplane (FL)

5 | Haplanoic Acid (G)
Heplano!

Hemahle (P)
2-Hematoxylin (P)

| Hemin (]

| HEPES ()

Heptachlor Epoxids

Heptallunobutyne Acid (C)

Heptanone

| Heroin

| Hexachlorobenzens (P)

Hexachlorobutadiene (C, P)

i Hoxachlorobutane (FL)

Hexachlorocyciohexane (gsmma isomer) {P)
| Hexachlorotyclopantadiane (C, P)
2.3.4,7 8-Hexachlorodibanzo-p-dioxin

2 3,8.7.8-Hexachlorodibenzo-p-gioxin

23,7 B 8-Haxachliorodibanzo-pdioxin

|_Hexachlomethane (P. OA}

Hesachiownepiftielone |
| Hexachioropsnladiene(C) |
Hexachiorophene (P}
Hexachloropropene (P)

Hexadecyltrichiorosilane (C

| Hexadecyltrchlorosilane(C) |
Hexadecyiimethyl Ammonium Bromide (P)

| Hexadlene (FL)

Hexasthyi Tetraphosphate (P)

i Hexafluojoacelone (P)
Hexafluorophosphoric Acid

Hexaldehyde (FL)

Hexamathyldisilizane (FL)
Hexamelhylenadiamine (C)
Hexamalhylene Diamine Carbamata
Hexameathyleneimine (FL) i
Hexamethvienetotramine (FS)

Hexamalhylphosphoramide (P,
Hexamethyltetrao: enonene (OG]

§73 | Guantdinium Hydrochlonde

574 | Guanidinium Thiocyznate (P)

2052 | GumAcaca ()

2853 | Gum Arabic (7)

2654 | Gum Damar

2855 | Gum Ghatli (*)

2856 | Guthion (P}

581 Hafium (FS)

2857 | Hafnium Oxide
4142 | Halarepam
584 1 Halothane (FL)

2845 ! Giycolic Acd i Hexaoe (FL)
568 __{ Glycopeplide {ACTA) Plarun 1.6-Hexanedismine (C)
2846 | Glycyl Glycine 1.2-Haxanediol
1399 | Glyoxal (FL, [} Hexanoic Acid (C)
2847 | Glyoxylic Add (C) | n-Hexano! (GL}
568 Glyphosale 2-Hexanone (FL}
570 ! Gold Chioride | Hexazinone
2848 | Graphite (FS) | Hoxene (FL)
719__; Graasa i Hexobagbilal
2849 | Guatacol Hexyl Acatals (FL)
2850 ; Gusnmms (P) Hoxyi Alcoho!

1 572 | Guanidine Hydrochloride (P) Hexylene Glycoi (FL)
2851 | Guanidine Nitrale {OX) Hexyl Sulfide

fi-Hoxyl Toluene Sulionate -
Hexyltrichloresilana (C)

Flistamine Ditydrochionds (1)
|_Histidine )

Histo-|

} Homidum Bromide

Homocysteine

| Hortdenine Sullate

|_Humic Acid

Hyamine {P)

| Hydmcrylic Acid (G)
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801 {ydrazing (FL P) 2026 i 2-midazolidinefhione [P)
2607 i Hydrazinecarbotzoamide (P) [K] tmidazole (C),
2895 | Hydrezine Dmygmchlunde {C} 2627 1 Iminobispropyiamine (PL}
602 | | vdmzxne Hydrate (C) - 1538 { immersson O {CL)
2886 ine Monohydrochiornide (C) £624_ i Indens -
603 i Hydrazine Sulfate {P) 625__{ Indeno(1,2.3-cd)pyrene (P}
604 | Hydmzobenzene (P) : 626 _| Indium. Other Compounds
2898 | Hydandantin (1) .Indium Chiaride {P}
2899 | Hydriodic Acid (C) Indole Acetic Acid (%)
2900 | Hydrobromic Acid {C) Indole Buiyric Acid
606 Hydrochloric Add {C) Indole-3-propionic Acid
2001 | Hydroannanmnaldehyde 2931 | indomelhacin
4096 | Hydrocodone 12932 | Ink (FO)
3934 | Hydrocodone Bitartrate 2933 | lodic Acid
1811 | Hydrocyanic Acid (P, PA) 627 lodine {C, P)
607 | Hydroflounc Actd (C, P} 2634 | lodine Monochloride (C)
2803 | Hydroftuorobonc Acid (C) lodine Pentalisonids (OX)
605 | Hydrofluorasilicic Acid {C) lodine Pentoxtde (OX)
608 | Hydrogen (FG) lodoaceiemide
609 | Hydrogen Bronude lodoacelic Add

| 610 Hydrogen Chioride Gas {(PA) lodobenzene (FL)

Hydrogen Cyande (P, PA) . lodolom

Hydrogen Fluonde (G, P) lodomethane (P)

Hydrogen Peroxide (< 8%) (OX) lodonilrotetrazofium Violet (P}

2041 _{ Hydrogen Peroxide (8 To 52%) (OX) 4254 | 3-lado-2-propynyl-n-butylcatbamete ()
| 61 H en Selenide (P, 2937 -1 losan
615_ { Hydmgen Sulfide (P 2938 | fron ()

Hydrohe Flud 2938 } iron Borlde (FS)-
ydromorphinol 2940 | ton Chloride (G)
lydromoiphons Hydrochloride 632 | Iron Dextign Complex (P)

roquinone (P} 2941 § Jron Oxida ()
iydroguinone Dibenzyl Ether 634 iron Pentacarbony
ydroquinone Disthyl Ether | 2942 | isatin {*)

Hydroquinone Manobenzyl Ether 2943 | Iso-butyraldehyde (FL)

2807 | Hydrosthicolluaric Acid (C) 836 1 isoamyl Acotate

2908 | Hydroxyacauc Acid 637 1 Isoamyl Alcohol {FL)

2809 ! Hydroxybenzaldshyde (1) 2044 | iscamyl Bromide {FL)

2910 -Iydrm_tﬂenzenearsomc Adid 1912 | Iscbenzen (P;

2911 | Hydroxybutyric Ac! 638 { isobuiyl Acetate (FL)

212 | H imatl arsma Oxide (P) + . [ 5381 Isabutyl Alcohol {FL. P)

2813 | Hydroxydiphonyl (i) 2546 Isuhu ylamine {FL)

3170_| N-{2-Hydroxyathyl) Ethyleneimine (P} 2045 | Isobutyl |sobutyrate (FL)
| 284 | Hyd roxyethylmerphinling 1465 lsobumchdd {C)-

3936 |_14{2-Hydroxyalhyl)piperidine 2947 | isohutyric Anhydride (C)

2015 { Hydroxyefhyltimelhylammonium Bicarbonata 1813 | Isobutyronitrils

618 | Hydroxylamine (C) 1914 | Isocyanic Acid, 3.4-Dichiorophenyl Esler

618 | Hydroxylamine Hydrochiaride (G, *} 1915 | Isodrin(P)

1462 | Hydroxylphenyloyruvic Acid 641 | Isofenphos {P)

2016 1 H: reuribenzoate (P 1916 | Isofiuomphate {P)

4220 1 _Hydroxymefhyl-methyicarbamodithioic acid(P} 1745 | Isoflurana

2017 | Hydroxymethyl-2-penisnone (FL) 4256 | Isolan (P}

3837 | 3.Hydroxymaethyi-1-melhyi pi iperidine 2048 | isolaudne (*)

3938 | 3.Hydroxy-N-methy! pipending 4103 _{_tsomathadone

2918 | Hydroxynaphthoic Acid 2649 | Isonicolinemide

1461 | 2-Hydroxy-5-Nilro-Benzyl Bromide 2950 | Isonicotinic Acid Hydrazine (P)

4026 | Hydroxypethiding © ) 642 fsooctane {FL)

2018 ! Hydroxypheno! 2851 { Isooctene {FL)

2620 | Hydroxypnenylacelophencne 843 Alcohal

2821 | 4 Hydroxyproline ) 2852 1 Isopentanse (FL)

2022 | aipha-Hydroxypropionitrile (P) 2353 _{ isopantanolc Acid (C)

620 { 2-Hydroxypropyl ate (I 644 i Isophorone

621 di uinalne (P) 645 isophorene Diisocyanate

2923 | 6-Hydroxygqunoling Sulfate 2954 | isoprens (FL)

2024 | Hvpochlorite Solufion (C, P) 1618 | Isopropancl Alkyl Polyoxyethylene

2925 | Hypoxanthing 2855 | Isopropanolemine (FL)

3939 .1 Ibogaine Hydrochlorida - 646} Isopropoxyslnanof (CL)

— - =
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Isopropy Acetate (FL)

tsopropy: Alcohol (FL)

isopropylaming (L]

n-lsapropylaniline

isopropyl Ether (FL)

Isopropy! Chiofofarmale (P}

isopropy| Formate
Isopropyl Glycidyl Ether

Isopropyi Mercaplan (FL)

|
|
|

Lead Fluoborsle (OB)
ad Fluonde (OF;

gl
g
o

Lead Monoxide
Lead Naphthenate
Lead Nilrte (OX)
Lead Oxide,Red (P}

i Lead Oxide, Yeliow (P)

3-tsopropyl-5-methyl phonyl melhylcarbamate(P)
{sopropylmethylpyrazolyl Dimethylcerbamale(P)

Isapropyl Nitrate (FL)
28

isaproterenol (P)

9 | Isapropyl Percarbonate (OG) i
Isapropyi Peroxydicarbonate (OG)
3-isopropyiphenyl N-methylcarbamate (P)

isosafrole

isovalsric Add (C)

Kanamydin

Kananvcin Sulfata

Kanecitlor C (P)

Kaolin (F[)

i Levomoramide

Keri Fischars Reagent (FL)

ad Peroxide (O

Lend Phasphate (P)
L ead Sterate (OE)

Lead Subscelale (] __
Lead Sulfate (OF)

Lead Sulfids

Lead Telluride
Load Thiocyanate (OE)

Leptophos (P)

Leusinamide Hydrochlotida

Leucine (*)

Levomainarphan

Kel-Calalyst

{ Levorphanol

Kelthane (OE)

|_Levorphanol Tadrate

658 | Kepons (P, OF)

[4020 |'tevophenecylmorpher |

659 | Ketb SW(P)

| Levulinic Acid {C)

1635 | Kerosene (CL, FL. C)

1750 | Ketamine {P)

4144 | Kelazolam

660 | Kelene

4027 | Kelobemidons

2554 | Kinstin

2965 | Kjetdahl Calalyst (OX)

661 | Kodak Repid Fixer, Parls A& B - | Ligufied Petroleum Gas (LFG) (FG)

Lewsite (P}

2966 { Lacquer (FL) | tithtum (FS, P)

1467 | Laclic Acid (C) Lithiurm Acetate (P)

1820 { Lactonilrile (P) Lithium Aluminum H:ﬂride (FS, P)
662 _i Lennate (P} Lithzrin Amide (FS, P}

2967 i Lanotin Lithium Borofiucrate (P

2868 | Lanthanum Carbonate
1584 i Lenthanum Nitrate (OX)

2969 {-Lanthanum Trioxide

=y

663} Lanthanum Oxide (1}

29/0 | Lanthicning

2971 | Laguer Thinner (FL)

4250 | Larvin (P)

G64_| Lesiocarpine (P)

2872 | Lasix

2074 | Lauric Aad

2975 | Lawyl Chionde

{ PO o |

2873 | Lauroyl Poroxide {OG}

| Lithiurn Nitrale (P, OX}

685 | n.L 1-Sarcosing (P)

2877 { Lead {P)

| n-launyiSarcosine(F) |
2976 { Launyl Trimethylammonium Chioride |
Lithinm Silican (FS, P)

4300 | Lead acid batteries (C)

_Lithium Swifate (P

666 i Load Acsials (P, OF]

Lithium Borohytrida {FS, P}

Lithium Bromide (P)

Lithium Carbonale (P}

Lithium Chlorida (P)

Cfm Chiomate (P05 |

Cithium Dodocyl Suliate (/)|

Lithium"Femesilicon (FS; P}
iuim Fluoride (P

Lithium Hydride (FS, R, P)” .

Lithium Hydroxide (C, P)

Lithium Hypochiorite (P, OX)

thium Perchiorate (P}
Lithium Peroxide (P, OX

Loprazolam

667 1§ Loed Arsenate (P)

+.}Lomazapam

26578 | Lead Arsanite (P) -

26/0 | Lead Borale

Lormelazepam
Lu Dox

2980 | Lead Carbonate (P)

| Lutudine (FO)

668 | Lead Chionde {OB)
668 i Lead Chromale (F)

670__| Lead Citrate

2981 | Lead Cyanide {P)

L urninal

Lys (Sodium Hydroxida) (G} .
Lyphoge!
D-Lyserdic Acid

2082 | Lead Dioxide (OX)

Lysergic ecld amide
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3078

Lvsergic acid diethylamide

Lysina {*}

Lyswe Thichvdaniom

Lysine Thiohvdamlon ____ |
3021 | Magnesium Aluminum Phosphide (FS)
3022 | Magnesium Aluminum Powdar (FS) -
3023 i Megnesium Arsenate (P)
680 | Magnesium Blue

3024 | Magnesium Carbonals {7)
3025 | Magnesium Chioride (7}

3026 i Magnesium Citeie ()
693 | Magnesium'Dust of Malal (FS. R}
3027 | Magnesium Fluonds (P)

3028 | Mapnesium Fluosilicale
3028 | Magnesium Laclate (*)

Magnesjumn Nitrate (OX)

Maanesium Oxide ()

3037 | Megnesium Perchiorale (OX)
3032 | Mugnosium Poroxide {OX)

Magnesium Phosphate

1552 | Mugnasium Phikalocyanina
3034 | Magnesium Slicolluoride

IMagnesium Slearate

1036 _{ Magneswum Sullale (7}

S4B | 2-Mercaplobenzolhiazole

3050_| Mercapiogheno! (P)
3081 | Mercaploptopionic Aad (C)

1924 | Mercuric Acelate (P)
3052 [ Morcuric Ammanium Chloride (P

e
i

)

3065 | Mercuric Cyanida (P)

3066 | Mercuric Nirate {(P)

{

3069 | Mercunc Pejchiorale (OX)
3070_|_Mercuric Potessium Cyanide

|

3072 | Mercunc Salicytale (P

wercaplosiiane Sullon
2-Mercaplogthanol (FL)

8 | Mercapiosuscinic Acid

}

Mercuric Benzoale (P)
Moreuric Bromido (P)
Marcuric Chlodde (P)

by

5 { Mercyric lodida (P

7_| Mercuric Oleats (P)
Marcunc Oxide (P)
Mercuric Oxycyanide (P]

{_|_Mercunc Patassium lodda (F)

Mercuric Subsulfete (P)
Morcuric Sulfale (P)

3047

'[ 3039 { Mateic Hydracide (P)

3040 | Malic Acid {1)

700 i Malonaldehyde

3041 i Malonic AGd (C)

3037 | Magnesium Trisllicale 307! Mercuric Sulfide (P)

3038 | Magnesfum Zirconate 3 | Moreuric Sulfocyanate (P
1587 { Matachite Grean (P) 3077 1 Mercuric Thiocyanale {P)
697 | Malathion (P) tercurochrome

688 Maleic Acid (OA) 307! Marcurous Acelate (P)
698 | Maleic Anhydride (C. P) 3080 | Mercurous Bromids (P)

(2]
I
I

B3 | Mercurous lodide (P)

|

1 | Mercurous Chicride
Mercurous Gluconsle

Mercurous Nitralo (P!

3048_{ Manganose Naphthenate

Manganese Nitrate (OX)

)
N
=1

W
k=]
5

3050

40B0_{ Marijuana

3044_{ Manganese (IV) Oxide (OX}
686 | Manganese Sullate (%)

1_| Manganese Sulfole Monchydrate (1)
B i Manganssa Suliide )

1823 | Malononitrte (P) 3084 | Mercurous Oxide (P,

3042 i Mandelaming 085 | Marcurous Sulfate (P)

3043 { Manganess Mercury (C)

701 Mangeriese Chloride Mercury-Aryl & Inorganic Compounds {P)
4260 | Manganese dimethyldithigcerbamsle (P) Mercury-Orpeno{alkyl) Compounds (P)
3045 _; Menganese Dioxide (OX) Merphalan {P)

37_| Monthiolate (P)
3948 | Mescafine Homisulfalp

3850 | Mescahne Sulfale

716__| Mestano! (P)

Mescaline Hydrochioride

{

Mesilyl Oxide (FL)

704 i Manganese Tetoxide
3049 | Manganous Chloride {*)

Mannits ()

Mayors Reraent

MDI

Mebulamals

Mecloquatana

Mechiorelhamine

Medazepam

MEK (FL. P)

Malamine

Melphulen (P}

Menadione (P)

Menthol

Meperidine Hydrochlaride
Mephobarbital

Maprobamale

Mephosfolan (P)
Mercapoacetic Acid {OA)

717_ | Mesurol (P)
1759 | Metsl
4262 | Meterm sodiurm (P}
06 | Metazocing

3088 | Methacrolein (FL)

|
©
3
o

120 Mslhscryic Acd

1526 | Melhacrylic Anhydiide

1927 | Methacrylonitrile (FL, P}

2044 | Mothacryloyl Chlorido

1829 | Methacoyl elnyl Isocyanate
3851 | Mathadons Hydtochloride -
3852_|-Methadons-u3 Hydrochiosids

53 | DL-Methamphelsmine Hydmchloride
54 | (+) Methemphetamine Hydrochioride
3955 | (-) Methamphelamina Hydrochlonde

|

|

722 | Methane {FG}

723 | Methanesultonic Acd

Matam-Sodium

Mathacrolen Diacatale

T

H

Methamidophos (P)

DL-Methamphetamine-d5 Hydrochloride

Mercaploacetic Acid. Sodum Selt

51
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52

Methanasulionic Add Elhyl Esler (C, P} 744 Methy; Chlorelom (FL. P)
thanesulfonyl Flucride (P) 1934 | Methyi Chlorolormate (FL, P)
Methanethio! {P] 45 __{ Methyi Chisromalhyl Ether (FL, P
Methanoic Acid (C. P) 139 | 3-Methyicholanthrene (P,
Maihanal (FL. P | 776 { Melhy: Cyanide (FL)
Methapyritene (P) | 771 | Methy:2-Cyanoacrylale
Mehagualone Free Base 782 | Methyicyclohexane (FL)
Methaqualone-d4 780 | Mothylcyclohoxanol
Methenamine 781 Mathylcydohexanone
Methidathion (P 782 | Mothyicycopentadionyl Manganese Tricarbonyl
Methiocarb (F) 3140 | Methylcydopantans (FL)
Methioning ("} 3107 ! Msliyl Cyriopentano!
Melhtonma-di-Sul foximine 4061 | Mathyldesorphine
Methohaxilal 746 | Methyl Demeton (P}
Methomyl {P) 3108 | Methy! Dichioroacetate {C)
Msthoxsalen (P) 3108 i Msathyl Dichlorosilane {FL}
4 Methoxyamphelamine 4062 { Methykiihydromatphing
2-(Malhoxy carbonyiamino}-bunzymidazolo (PY . | 4075 ! 4-Muthyl.2 5-dimethoxy-amphelumine
Wethoxychiar (P, OF) 1935 | Methyi Disuitide (FL)
2-Mathoxyethanol 3144 | Methvianshisacrylamide (P) -
730 1 Msthoxyeli Acelale 79 N.N-Methylens.bis. lamide (P)
3095 § Methoxyethyl Ether 78 4.4"Methylene-bls(2-Chloroaniline) {P)
1832 ; Methoxysthylmercuric Acetate 183 Anthyleno Bis{4-Cytighe: gnate
1744 § Mol urene (FL) 3143 | 4 4'-Methylenebis (N N-dimethylaniine) (P} .
4074 } 5-Methoxy-3 d-methylenodioxy-amphetemine | 7BS 1§ 4.4-Metnylone-bis-(N.N-Dimethyl)-Benzenamine
731 4-Mathoxyphenol 788 . 4'-Methylsne-bis{2-Me! niline) (P)
3096 | Methoxypropanol {(FL) 78 Methylene Bisphenyl Isocyanale
3087 | Melhoxystyrene (FL) 314 2,2-Melhylanshis(3 4 6-lrichiorophenol)
732" § Methyl Acetata {FL) 314 Methylene Blua (P)
3088 | Methyl Acetona (FL) 3142 | Meihytane Bromide (FL P)
733 _| Methyl Acetytene 785 _| Methyisne Chiofde P
734 | Methyl Acetylene-Propadiene 786 | 4,4'Methylens Dianiline (P
735 | Methyl Acrylate (FL) 3058 1 3 4-Mothylenadioxyamphetaming Hydrochiorida .
773 Melhila%mﬂe fFL Pg 3960 | 3 4-Methylenedioxymelhamphetamine HCL
1828 | Msthylscryloyl Chionde (F . | 4222 { 2-{1-Methylelhoxy)-phanci methyi carbamate (P,
774 _| Methylal (FL} 110_{ Methyl Ethyl Ether (FL)
736§ Mathyl Alcohol (FL, F) | 747 | Msthyi Ethyl Ketone (FL, P)
775__| Methylamme {FL) 48 | Malbyi Ethyl Ketone Peroxide (OG, P)
776G} p-Methylaminopheno! Sulfate (P) - 223 1-Methylethyl)-phenol, methyl carbamate (P)
3099 | Methyl Aminopropans Suffonic Acid (C} 4285 | 1-Melhyl ethyiphanyl carbamaie (P) .
3133 | Methylamy! Acelate (FL) 4030 | 3-Methyllentanyl
761 Metht n-Amvi Ketone (CL) 748 Methyi Formate {FL)
| 3134 | Methylanfine {(FL) 3146_;_Methyiglyciae
'37__{ N-Melhyl Anifine {Cl] 750§ Methy! Hydrazine (FL. P)
135 | 2-Msthylaanding (F) 816 | Monoinathyl Hydraczina P
ethanol (P 782 | 3-Methylindola
| 3136 | Methylazoxymelhano! sulfate (P) 751 Methyi lodide (FL P)
| 705 | 1-Methyleznding 752 _| Metyi Isoumy} Ketane
| 738 _| Methyi Benzoate (1) 753 | Methyiisobutvicarbino! (CL)
738 | Methyl Aromide (P 754 Mathyi Isobutyl Ketane (FL. P)
{ 3137 | 1.Methyihulediane (FL_ F) | 3111 | Melhy} isobutyl Ketona Paroxide (OG)
| 3101 { Methyl Butana (FL) 755 | Melh lo (FL.P)
/62 | Mathyl n-Butyl Ketons | 3112 | Mathyl Iscpropanyl Kelone {1}
3102 | Methyi Bulyrate {FL} 55 __{ Methyl Iscpropyt Kelone
740 | 2-Methyl Bulyric Acid 1936 | Methy! Isothlocyanats (FL} :
3103 { Methyl Caprylate {FL) Mothy! Leclate
4226 | Methvicarbamic acid, 3-mefhylphenyi esfer (P; Methyllactic Acid
4227 | Melhyicabaniic acid, monosodium sefl (P)__- 2.Melbyliacionlirile (P)
| 4228 | Methvicarbamic acid, monopotassium salt (P) Hethyi Lithium (in Elhsr) (FL. P;
104 | Methyl Carbionate (FO Methyl Mercaptan (P, PA)
41 Methyl Cellosolve (FL, C) 1401 i Melhylmercuric Acetate
| 742 | Mefhy Cellosolve Acstate (FL, C} 1241 | Methyimercuric Dicyanamide
[ 3138 | Msthylceliulose () 758 | Methyi Marcunc Hydroxide (P)
43 Methy! Chioride (FG, P) 3264 { 4-Methylpiperidine
+1833 | Methyl 2-Chioroacrylate 759 1 Methyt Methacryiate (FL, P)
3105 | Methyl Chlorocerbonate (FL. P 760} Mathyl Methanestitonals {P)
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(3115 _1_Methyi Morphalng } (3357 | Molybdic Anhydride (P)
3150 1_1-Methyinephthalene (F) 11 Monensin ~
1655 | 2.Malhyinsphlhalane 12 __{ Monocrotains {P)
127 { 2.Methyi-1 ,Lnughlngguinuna | B13 Monocrolcohos (P)
770 -Malhyl-1-Nitroanthraguinone | 3162_| Monoplex
IT. -Mathwi-N-nitro-N-nilrosoguanigine {FS, P | 3163 { Mops (P)
131 | Melhyl-n-nilroso-p-toluene sulfonamide [ 3164 | Morin
[ 3151_| Methyipeniadiens (FL) . 4031 ! Momphariding
705 | Methvi Orenge (P) . 4063 | Fomphine Metnylbromide
763 Methy! Parathion (P} 4054 1 Morphms Methylsullonate
3116 | Melhy! Penlane (FL) 3857 { Momphine Sullsle
3129 .} 4-Mathyl-2-pentanone (F) 3668_|_Morphine-d3 Hydrochloride
3961 | 1-Melhylplpendme 3969 | Momphme-3-beta.D.plucuronide
3852 § 2-Methylpiperidine : 3970 | Morphine-6-bela-D-glucuronide
3853 { 3-Msthylpiperidine 8/ Morphatine {FL)
4085 | N-Methyl-3-piperidyl banzilate 3166_| Moth Balls (Naphthalene) {OA} .
3955 | Mothyiphenidate Hydrochlaride 818 | Motor Grease
1837 _{ Msthyl Phorkuplon 3167 1 Motor Ofl (CL)
2711_{_1-Methvi-4-phenvipiperiding-4-carboxylic acd 4268 | MTMC (P)
4032 T 1-Mathyi-4-Phanyi-4-Fropionosypiperding 3168 | MTT Tetrazolum
117 | Methy! Phenyl Pyrazolinone B20 | Munatic Acd (C)
011 | 2-Methyipheny Thiourea 1704. | Murexide
[ 1938_{ Mothy! Phosphonic Dichionide c, P} 1045 1 Muscimol
[ 3128 } 2-Methyl-1-propanol {FL P) 821 Mustard Gas (P)
[ 3130} 2-Methyl-2-propenchitle (FL. P) 4086 i Myrophins
118 1 Methy) Propionate (FL) 822 Nacconal NRSE
[ 64 Methy! Propyl Kelone (FL) 3174_1 Nadic Methyl Anhydride
| 1706 | Methyl Red (P} 823 | Nafenopin (P)
4 5 Methylresorcinol €24} Naled (P, OF)
3118 | Methyl Salicylate (*) j 3871 | Nalosphine Hydrochloride
766 | Msthyl Sliicale () 825 | Nsphtha (CL, FL, C)
767 ! alpha-Methyl Styrene 826__| Naphthalens [FS, P)
3120 | Methyl Succinic Acid Anhydnide 1622_1 Nuphthalono Acotic Ackd (P) .
3121 _{ Methyl Suffale (C) 1548 | 1,3-Naphthalenediol
3127 T Methy! Sullida (FL) 1550 { 2,7-Naphthalsnadiol .
3123_; Methyl Sullone - 3175 | Nephlhalenedisuljonic Acd (C)
3124} Mathyl Sulfoxide (FL) 3185 4-Nephthalenediane (P)
1839 { Methyl Thiocyanaie (FL) 4263 | 1-Naphthalenol molhylcabamate (P)
784 | Mathylthiouracil (P} 3176 | 1-Naphthalenyithigurea (P
1942 | Methylidchlorositane (FLY 3177_| Naphthenic Acid (OF)
1540 { Methy! Vinyl Ketone (FL) B32 _| 1-Naphtho! (P)
198D i 2-Methyl-5-vinylpvridne P 833 | 2-Naphthol (/)
1471 | Methyl Viologen - 1656 | Naphinol Blue Black
3125 | Melhyl Zmale 3178_| 1,2 Naphthoquinone-4-sullonic Add
3965 | Methyprylon . {828 i Naphthyl Acatate
1621 | Mslolachlor "1.3180_} 4-Naphthylamine (P)
1843 | Metolcarb (P) . €29 | alpha-Naphthylsmine {P)
4097 | Metopan 3181_| 2-Nuphthylamins (P}
785 Matribrrzin 1785_] beta-Naphthylamine (P)
785 .| Metronidazole {P) 3179 | Naphthylamme Hydrochiaride
797 Mevinphos (P) 3182 | 1.5-Naphihylenadiamine (F}
1844 | Mexacarbate (P) 1588 | N-1-Naphihylstyenediemine DL-HCL (P) .
| 1806 ! Mrchiars ketone (&) 1648_| Naphihy] isothiocyanate
3153 | MiclomycinC(P) - 3185_|_14-Naphthoguinone (P)
4148 | Mideralam 4270_{_1-Nephthyl mathyl carbamate (P)
| 800 | Miroklane DF (C) BD alpha-Naphthylihlourea (P}
80 Mineral Off (CL) i 831 Naplalam
743 { Minaral Spinits {CL) 834 | Namsin
[ 3154 { Mipalox {OA) 1385 { Nembutal
03 Mira! (P) 318/} Neodymium Oxida
804 Mirex (P) 3188 | Neohexane {FL}
BO5 | Mitomydin C(P) 3189 { Neomycin Sulfate (%)
4267 | Molinale (P) 835 | Neon (NFG)
3155 | Molybdenum Pentachloride {OB) 3180 { Nepheline
3156 | Molybdenum Trioxide 3161_| Nessler's Solution
810 | Moliybdic Acid (1 3182 | Niacinamids
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94| Nickel Ammonuim Suifate {OE]

Nicke] Hydroxide (C)

[840__| Nickel Subsuliide (7)
Nickel Sulfate (P, OE}

Nickel Acelate

859 Nifrogen Trif (NFG}

Nickel Carbonyl (FL F)

Nicke| Chloride (P, OE)

Nicke] Chromium Ruaride

Nickel Cyanide [P} 3224 | p-Nitrophenelole
Nickei Dibutyldithiccarbonafe BG2 | Nitrophenol (P. OE)
Nickal Dusl of Molal {FS, P) 3225 1 4-Niropheno! {P, OE}
Nicksl Fluonde 863§ p-Nirophenol (P, OF)

4176 { Nitrogiveenin (F)

861 Nitromathare (FL)

1808 | 1-Nitronaphlnalene (P)

1808 } 2-Nitronaphthalene (P)

| 1817 { 2-Nito-p-Phenyienediamine (P}

Nickel Nitrate (P, OX)

474 | p-Nitraphenyl-b-d-glucoside

Nickel Oxide

475 | p-Nnrophenyl-b-d-mahoside

Nickel Phihalocyanide (P

[ 1476 } p-Nitrophenyl-b-d-xylopyranosids

3226 | Nitrophenylhydrezine

| Nirophenylhydrezine (P) __________ |
205D 1 4-Nitrophenyl-O-pheny! methylphosphonothioal

836 | Nickel Sulfide (P) 3227_| Nrrophthalic Acid
3201 | Nickel Tetracarbony (FL_P) . 3228 | Nitrophihalic Anhydride
3202 | Niclosamido 864 | 1-Nilropropans (FL)
4067 | Nicocodsine 865 | 2-Nitropropane (FL, P)
4068 | Nicomomphing 1810 | Nitropyrenes {mono. dt, tn, telra isomars) (P)
3203 | Nicotinumide 3228 | 4.Nllrapyrdine-1-oxida
841 icotine (P) 874 1 p-Nilrosodiphenylamine (P} -
3204 { Nicotine Hydrochionde (P) BG9 -Nitrosodi-p-bulylzming (P)
3205 | Nicatine Salicvlate {P) BY -Nitrosodiethanolamine (P)
1948 | Nicoline Sullate (P) Y3 -Nitrosodisihylamine (P)
3208 | Nicaline Tartarate (P) 87: -Nitrosodimsthylamine
.| 3207 | Nicotinic Acid (P} 87 +Nitrosodi-n-propylamine (P}
3208 | Nigrosm itroso-N-gthylurea (P
4148 | Nimeiszepam uanidine (S, P)
1357 { Ninhydrin (1) 8¢6 -Nitrosamethylathyfamine (P)
3209 | Niobium Disefinide 867 | N-Nitroso-N-methylurea
( 3210 | Niobium Oxide 868} N-Nitmso-N-methylurethane (P]
34 Nigdazolo (P) 817 -Nllrosomathylviriylamine (P) -
3211 | Nithiazide {P) BT -Nilrasomorphaline (P
| B43_{ Nitrapyrin &7 -Nitrosanamicotine (P)
972 | Nittezepam 3173 _|_N-Nilroso-N-phenylhydroxylaming, Ammonlium
344 Nitsic Acid (C! 880 -Nilrosopipendine (P)
| 3212 | Niiric Ether (FL) B81 -Nitrasopyrrafiding (P}
45 _|_Nitric Oxide (P; B82__|_N-Nitrososarcosine (P)
887 _| Nitrlotracelic’Acid (P) 4157 | Nitrosyl Chloride (R, C. P)
| 1403 { 2,2 2"Nunfotnethanoi {P} 883 _| Niliololuene (FL)
| 848_ | S-Nitroacanaphthene (P) 3215 ! 5-Nilro-o-tolurdine {PF)
| 3216 | Niruacsiophenons 3230} Nitrous Elher (FL)
48 | p-Nilroaniline (P) 884 | Nilrous Oxide (NFG)
214 | Nrvo-o-anisidine (P) B85 | Nonana (FL)
47 ! 5-Nitro-o-Anisidine {P) 1508 | Nonenol
3217 | Nirobenzamide 1657 § Nonenyf Succinic Anhydride {I)
B50 I Nilyabenzsne (FL., P) 3231 | Nonyltictiaresiians ()
3218 | Nitrobenzoic Add (1) 4033 | Noracymethado!
1646 ) Nitrabenzyl Pyridine 3232 | Noradrenaline
B51 4-Nilrobiphianyl (P) 1948 | Norbormide (P)
3213 | Nitro Biua Telrazolivm {P) 3973 { Noreodaine Hydrochloride
3219 | Nisocsilutosa (FL & 3974 } I-Nor-{strahydrocannibinol.8-carboxybic Acd
3220 | o-Nitrochiorobenzene (P) 3233 | Nordihydroguaiacelic Acid
852_ | Nitrochiorobenzene, mela or pare (P} 4150 | Nordiazepam
2045 | Nrirocyciohexans (P) B8 i Nomthisterons
853 | Nitroethane (FL) 4034 i Nodevorphanol
3221 | Nitrofen (P}~ . 4035 | Normethadana
3222 | Nrrofuran 3975 | Noroxymorphons
846 N-{4-{5-Nitro-2-Furanyi}-2)-Thiazolyf Acelamide 4036 i Nomipaisone
3223 | Nitrofurezone 3234 | Norvaline (%)
854 -[{Nitrofurfutylidene)amino]-2-imidezofidinons 1477 | Novobiodin i
B55 Nliagen (NFG) 3 3239 { Odachioiocemphens (P, OA)
855 | Nitogen Dioxide {P) 838 | Oclachloranaphihalene
B57 Nitrogen Mustard (P) 4168 | Octachlorostyrens (P)
B5B Nilrogren Mustard N-Oxide (P) 3240 | Octedecylaming
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J241 | Octadecyltnichlorosilane {C) 913 Parathen (P),
1890_{ Oclamethyidiphosphoranide (P) 16541 Parathion-Melhyi
3242 | Oclomalhylpyrophosphoramude (P) 1855 | Pans Gieen
689 i Octane (FL 914 Patjodion (FS
894 1-Octanol (CL) 3271 i Pebulale (P)
3243 { Oclyl Alcohol (FL) 3979 | Pemoline
3244 ] Odyltnchlorosiiane (C) 1405 | Peniciliin And Safis ()
690 1| Oesliadiol-17B 615 | Pontaborane (FL. P}
1787 | Ol {petroteum base) (CL, FL. C| 3269 | Pentachlorobenzene (P)
B892 Oil Omnge SS (P) 3270 1 1.2.3,7 B-Pentachlorodibanzo-p-dioxin
BaJ QilRed O | 3271 _Dentnchlnmelhane (P}
3245 | Oleic Acid (i) 16 Pantachloronaptithalena
3246 | Oiein . 17 Pentechioronilrabanzans {P)
3976 | Opium Powder [ 818 | Pentachiorophenol (P, OF)
3241 | Orcein 2046_| Pentadecylamine
3248 | Orcinot Monchydrate (1) 3272 | 1,3-Pentadiene (FL P} -
1849 | Organorhodium Complex 919 | Pentaeryluitol ()
3249 | Ornithino Hydrochionde (7} - B20 | Pentano (FL)
895 _{ Orhene 3273 | Pantanedione (FL)
868 Ortho X-/ 7 Spraader 32/4 | Pentanoic Acd (C)
3250 | Osmium Oxide (P, OX} 1503 | 1-Pentanol (FL)
897 Osmium Tetroxide (P) 3275 i 3-Pentanol (FL)
19650 { Quabam (P) 921 | 2-Pentanona {FL)
3252 | Oxalarelic Acd 3080 i Pentazocine Free Base
B398 | Oxalic Acid (C) 3981 | _Pontazocine Hydrochlonds
3253. | Oxamic Acid 3982 | Pentobarbial
800 | Oxamyi (P) 3983 | Pentobarbilal Sodium
4151 | Oxazepam 3276 | Pentylamine (L}
3977 | Oxazolam 3277 | Pepsin () -
3254} Oxidase 822 | Perscelic Acid (OG, P)
3255 | Oxirane (P, 023 | Perchloric add (C)
3206 | Oxopheny Arsine (P) 3278 | Perchlorabanzeno
4221 -{ 2.3-Oxybis-ethanol. dicarbamato (P) 024 Perchloroelhylune (FL, OA)
01 Oxyfluorien (*) 925 | Pemchioromethyl Mercaptan (P)
3978 | Oxycodone Hydrochionde N 826 | Perchloryl Fluorida -
902 | Oxydematon-Methyl (F) 1644 | Perdix
1813 | 4,4-Oxydianitne (P] 1500 | Perfluorcheptane
3257 | 2,2-Oxydiethanol (FL} 1501 | Perfluorchexane
1958_| 10,10-Oxydi-Phenoxersine 1489 | Perfluorooctane
1852 | Oxydisuifoton (P) 1406 | Periodic Acid (OX)
904 Oxygen (NFG) 827 | Poiits
903 Oxygen Diftusride (P) 928 | Pemna-Fluor
805 | Oxymatholone (P) 3279 | Parmanganale Solution (OX)
1749 _| Oxymorphonse 929 { Pemmelnrin (P)
3258 | Oxyquinsime 1642 | Pammount (P)
3259 | Oxytocin 328D | Pemmutt
905 | Ozone (NFG) 3281 | Peroxyacelic Add {OG, P)
1404 | Paciamycin 4152 | Petichioral .
3260 | Paint (FL) 937 | Petroleum Distillates (FL C)
1556 | Palladium Suifate (*} 933 | Pelraleum Ether (FL)
3261 | Palmiloy! Chioride 3262 | Pelroleum Nuphths (FL)
3262 } Pancgeahn 4083 | Peyots
G0B [ Penfuran S (P} 935 | Phenacetin (PY
3263 | Pentethine 4038 | Phenadoxone
3264 | Papain (" 4D38 | Phensmpromide
| 3265 | Papanicolaoy Stain 3284 _| Phenanthronaguinone (1)
| 1432 | p-Aminobenzaic Acid 1382 | Phenanihmline
| 3266 | Paruffin ON (FL} 1479 1 1.10.Phenanthroline (*)
10 Paraffin Wax (%) 3285 | 1.10.Pnenanthroling Hydrochtoride
11 Paraformaldehyde (FS) 1478 | Phenazne Mathosuliate (P)
082 | Pamhexyl 7374 4112 | Phenazocine
3267 | Paraldehyde (FL, P} 936 ! Phenazopyndine (P}
3268 | Paramethane Hydropsroxide (0G) ©37 | Pnenazopyndine Hydrochlands () .
1569 | Pamoxon (P) . 3984_| Phencyclidine Hydrochloride
B12 { Pamquet (P) 3985 | Pnencyclidine-d5 Hydrochtoride
1853 | Paraguet Melhylsulfate 4123 | Phendimalmazing
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3086 i Phendimelrizine Gilariraie e i 4069 | Pholcodine

3286 | Puenestenn (F) — 950 | Phorate (P}

3287 i Phenethylemme {FL) Phorbo! Myristal Acstale (F)

4037 { 1-(2-Pheneth henyl-4-Aceloxypiperidine | Phosazetim (P)

3288 | p-Phenshding Phostalan (P)
938 | Phenmedipham & Desmediphan (1:1) Phosgene (P)
4117 | Phenmetrazine Phosmst (P)

3289 { Phenabarbliol (P) Phosphamidon {P)
839 i Phenot (P) Phosphine (P)

1480 | Phenot Rod (P) Phosphomolytdic Acid {C)
2047 ! 3-{1-Mathylelhyl)-Pheno] Melhylcartbamale Phosphonolrithioate

840 Phenoiphinalsin {1) B&? Phosphoric Acid {C)

3280 | Phenoiphthslen Disulfale (P) 3310 | Phosphorc Anhydnde (C)
4040 { Phenomorphan Phaosphoric Oxide {C}

3281 } p-Phenoisuifonic Add (G) ) Phosphorus Pentoxide (C)

4047 | Phenoeriding Phosphorus Bromide {C)

1481 i Phenasafraning Phosphoius Chlorido (C)

841 Phenolhiazine Phosphorus Huplesullids (FS)

1814 | Phenoxyacehc acid herbicides (P) | Phosphorus Oxybromide (C)
942 i Phenoxybanzamins (P) Phosphasus Oxychloride (R, C)
1641 | 2.Phenoxyethanol Phosphorus Pentachioride (R, C)
3987 : Phentemmine Hydrochloride | Phasphorus Pentasuifide (FS, R B)
3295 | Phenylacetsldehyde (FL} Phosphorus, Red {FS, P)
3986 { Pheaylscelone Phasphorus Sesquisulfide (FS)

3888 | 3-Phenylacofylamino-2.6-piperidinediane 33 Phosphorus Sulfide (FS. P)
3287_{ Phenylalanine (1) 3318_i_Phosphorus Tribromids (C)
850 | Phenylarsine Oxide (P) B74__{ Phosphorus Trichlorid (R, C)
3288 |_Phenyisrsonic Acid 3319 i Phosphorus Trisulfide (FS)
3289 | Phenylbutazone (P} 970 _| Phosphorus, Yellow [FS, P)
4229 | Phenylcarbsmic acd, 1-melhylelhyl ester (F) 3320 | Phosphioryl Chicride {C
4119 | 1-Phenyicyciohexylamine 1586 { Phosphotungsfic Acid (C}
4083 | (1-Phenyicytichexyfisthylamine 1407 | Phospray
4030 § 1-{1-Phenylcydoh - idino 4321_| Phosve! (P)
1839 i Phenyl Dichlararsine (F) 1375 | Pholo Resist
a5t Phenylenediamine (P) 3322 { Phthalaidehyde (P)
952 Phenylenediamine Dihydrochioride (OA} 675 | Phthaic Actd )
1538 | Phenylephrine 976 | Phlhalic Anhydrde (P)
844 Phenyl Ether . 3323 | Phihslicdicarboxaldohvde
845 | Phenyl Ether-Biphenyl Mixiure 977 _|_m-Phthalodinitrile
3300 | Phenylathylamine (FL} 3324 | Phihalonitile
946 Pheny! Glyoidyl Ether (P) 1965 | Physostigmine (P)
3301 | Phenylalycine 3836 Physostigmine, Salicylate (1:1) (P)
3302_| Phenylgiyoxal Monohydrate 225 | Phytc Add (P)
953 Phenylhydrazine (P) 878 i Picloram

Phan; razine Hydrochlonde {P 3326 { 2-Picoline (P)

Phenyl Isothiocyanate (P) 079 | Picric Acid (FS)
3283 | Phenyt Lactic Acid 3327 | Picrolonic Add
847 Phenyl Mercaptan ®) 1968 | Prcruloxin (P)
855 __i Phenylmercuric Acetate [P 3326 | Pigments (P)
958 | PhenyimothyisulfonyiFuaride (P) 4113 | Piminoding
848 i N-Phenyl-beta.Nephlhyiamine {P) 4153 | Pinazepam
3284 i Phenyl Mustard Oll (FL) 980 | Pindone
3303 | Phenylphanol { 3328 | Pmne Ou (CL)
857 | Phenylphosphine 3330 | Pinene
3304 { Phenylpropy] Aldehyde (P} 3331_{_Plperazine {C]
3305 | Phenylpyrazolidone . 982 | Piparazing Dihydrochionde
1483 | Phenylpyruvic Acid 1408 | Piperidine (FL)
3285 | Pheny! Salicylate (1) . 3980 cis-2,3-Pipsndinedicarboxylic Act
1662 | Phenyisttatrane (P) 3981 | ds-2 4-Pipendinedicarboxylc Acy
1663 | Phenylthiouras (P} 3992 | cis-2,5-Piperidinedicarboxylic Acd
3306 | Phenytirichiorositane (C) 3893 | ds-2.6-Piperidinedicaroxylic Acid
3307 i Phenylurea (P) . 3894 | Piperidine-4-sulfonic Acd
958 | Phenyvalenc Acid 4120 { 4-Piparidinocyclohexanocurboniinle
943 Phenytoin (P} 983 Piperony! Butoxide
3308 1 Phenyloin Soditim (P) 3332 | Piperonyl Sulfoxide (P)
3309 _{ Phiorogludino] {P) 1965 { Piprotal
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4760 i Pinmicarb (P} 1014 | Polassisim hetal (FS R)
1970 i Pinmios-Elhv . 1015 _| Polasswm Niyats (OX)
4042 | Pinlamide 3358 | Polessivm Nitnts {OX)
985 _i Plalinum (FS) 1016 | Polassium Oxalale
3333 { Piatinum Chiarida 3368 | Polassium Perchlotalo (OX)
3334 | Plictran Miticide (P) 3370 | Polassfum Periodate (OX]
087 | Poly-Kisen 1017 _| Polassium Permanganata (OX}
3335 | Palyncrylic Add [ 3371 | Polasstum Peroxide {OX)
1408 | Polybrene . 1714 | Polassium Persulfate (OX)
988 | Polybromigaled Biphenyls (P, OF) 3272 | Polassium Phosphale (%)
989 | Polychlonneled Biphenyls (P, OF) 3373 | Polassium Propionale
3336 | Polyclar AT Powder 3374 | Potassium Pyrophosphats
333r I Palyethyians Glyco! Ester) {*] 3375 | Potassium Pyrosuliale (C} .
3338 | Pol ethylene Cetyl Ether (1 3376_| Polassium Pyrasulfte (C) .
<[ 3338 | Polyoxyethylens Sorbiten Mono-oleate 3377 | Patassium Sllicofivoride
3340_{| Polypropyians Glycol Ester 1572 | Polassium Silver Cyanida {P)
3341 | Polysuifide Elastomer (P) 3378 | Polassium Sodium Tartrate (i}
952 { Polylebmfiuopathylens 3378 | Polassium Sorbate
893 | Polyvinyi Aicoho! 3380 | Potassium Sutfate ()
3342 i Polyviny! Sullals 3381 | Polassium Sulfide (FS)
094 moldine (P) 1021 | Polassium Sullite .
3343 | Ponceau MX (P) 3382 | Polassiym Tariarale
3344 | Ponceau 3R (P) 3383 | Polasstum Tabunte
3345 | Polash (*) 3384 | Potassium Telraborate (%)
998 | Polasstum Aceteto (*) 1554 | Polessium Thiocyanate
3346 } Polassium Alum 1715 | Pofassium Xanlhoganats
3347 | Polassium Arsenate {P) 1023 | PPO (P}
1871 | _Polassium Arsenils (P} 3995 | Prazepam
3348 | Polassium Blborate 1525 | Prezasin (P)
3349 { Polassium Bic ¥ 1024 | Primiphosmelhyl
898 _{ Potassium Bichromate (P} 3385 | Procaine (1)
3350 } Polassium Biluoride (C] 3386 | Procaine Hydrochlorida
3351 | Potassium Biphthalale 1025 | Procarbazing {P)
3352 ] Polassium Bisullate {C} 1026 { Procarbazine Hydrachloride (P
1000 | Potassium Bisulfite 4043 | Pyoheplezine
3353 | Pofassium Biiararale 1027 esterons (P]
[ 1587 | Potassium Botale 3387 | Proline ()
3354_} Potsssium Borohydide (FS) 3388 | Promazine Hydrochloride
3355 | Potassium Bromate {OX) 1973 | Promecar (P) B
1001} Polasstum Bromide {1} 1028 | Pronamide (P}
3358 | Polasslum Cartonale (* 1028 ang {FG)
1003 | Potassium Chlorate (0X) 1030 | 1,3-Propane Sultons {P)
3357 | Polessium Chioride (1) 3390 _{ Propanediniisile (FL} k
1005 _{ Polessium Chromate (GE) 3381 | Proponenttile (FL, P)
| Potessium Citrate () 3302 ic AGd
Polassium Cyanate 1502 | 1-Propanol (FL)
Potassium Cyanide (P} 1031_{ 2-Propanc! (FL).
Polussium Dichromate (F) 3394 [ 2-Piopenore {FL, P)
Polassium dimetthyidithiocarbamate {P) 1623 | Propargite {OF)
Potassium Femicyanids (P} 1032_{ Propargyl Alcohal (FL, P)
| Poiessium Fea nde {P] 1974 | Propergyl Bromids (FL)
Pafassium Flounde (OB) : 3306 { 2-Propenal {FL. P!
| Palassium kumarate 3385 | 2-Propan-i-of (L, V)
| Polessium Hydragen Fluoride (C) 3397 | 2-Propenamide (P)
| Patassium Hydrogen Phthatale (%) 3398 | Prapanoniirile (FL, P)
3361 | Palessium Hydrogon Sullale (QB) 3399 | Propsnotc Acid {C, P}
1012 | Polassium Hydroxide (C} 4044 | Properding
3362 | Polassium Hypodhivite (C, P} 4276 | Propham (P)__
1411 } Polassium lodate (OX) 1510 | Propionaldehyds {FL)
1013 | Polassium lodide (P) 1034 | Propionic Acid (C)
3363 | Polassium Leciate (*) 3400 | Proplonic Anhydride (C)
3364 | Potassium Mercuric lodide 1035 | Propionitsile (FL, P) .
3385 | Potassum Melspsrodata (OX) 4045 | Progiiam
3366 | Polassium Melebisulfate (C) 1036 | Propoxur (P)
3357 | Polessium Metabisuifite (C] 1033 | beta-Propiolacione (CL P}
4275 | Potassium N-methyidithiocarbamals (P) 1037 | n-Propyi Acolale {FL)
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1038 | Propyi Alcohal (FL) [[4646_1 Racemoramide
4217 1 S-Propyi bulyl{ethyiitivocerbamsie (P) 4114_{ Racemathorphan
1039 i n-Propyl Nisale (FL) 4115 | Rucemosphan
3408 | n-Propylamine (FL P) 1060 | Regulaid
3402 | Propyl Carbonals 3437_| Reinecke Salt
1677 _{ Propyl Chioroformate (FL) 3438 | Rennet Powder
4278 i S-Propyi dipropvithiacarbamate {P) 3439 | Rennin
104D ;i Propylene (FG) 3440 | Resmzurin ()
1041 i Propylane Dichloride {FL, P) 1051 | Resampmne (P)
3409 | Propylens Glyco! (1} 3441 | Resin Solid (P)
1043 | Propylene Glycol Dinitrafe 3442 | Resin Solulion (FL)
1042 | Propylane Glycol Monometly) Efner {CL) | 1376 ] Resist Devaloper
1045 | Propylane Oxide {FL. P) 1377_| Resisl Microstap
| 3410 | Propylepediamine {FL. P) . 3443 | Resmethrin {P)
| 1044 i 1.2-Propylenitine (FL, P) - 1062 _| Resorcinol {P; OE)
|_3403 i Propvi Formate (FL) 3444 | Rexyn 300 (C)
{ 3404 | Prapyl Gafate {*} . 3445 | Rhenium Solenide
{ 3405 | Propyl Merceptan FL] [1413 | Rhodamine 66
| 1045 i Propwithtouractl (P} : 46 | Rhodamine B
| 3406 | Propyl Trichlorosiiana (C) 4f { Rhodina
| 3207 _|_Prapyl Zironale 1063 | Rhodium (FS)
3412 | 3-Propyn-1-0l (FL, P) 4379 | Rhodizonic Acid [7)
279 i Prosullocarb (P} . | 3448 | Rochalle Salt
3413 { Protamine 1064 | Ronne!
14 | Prolamine Sulfate (7 3450 | p-Rosanilne
Protargol 3449 | Rosanilina Hydrochloride
Protease (skinflissue Solubizer) 3451 | Rose Bengal (P)
Prolexx (Mounting Fluid) 3452 | Rosolic Acid -
1978 i Prothoate (F) 1067 | Rotenane (P)
1048 | Pnuming Seatsr 1069 | Roundup Herbicds
3416 ! Prussic Acid (P, PA} ’ 1070_] Rubber Soivent (Naphtha)
4086 ; Psilocybin 3453 | Rubidium {FS)
4087 y Psllogyn . 1414_| Rubidium Chioride
417 | Pulegone 3454 | Ruthenium
| 1412 | Pursmycin Dibydrochlonde (F) 4815 | Saccharin, Sediuin Salt (P)
|3 PVC Cemenl (FL) 1073 } Salety-Sotve Counting Cocktail (FL;
| Pyrezola (*) 1645 | Salranin O (P}
| Pyrene 1485 i Safranine
Pyrenone 1074 | Safrole (P)
Pyrolhrins (OE) 1983 | Salcoming
| Pwethrum (OE) 3456 | Salicylaidehyde
| idinamins (P} 1562 | Salicythydroxamic Ackd
| Pyndine (FL, P) 1075_{ Salicylic Acd (P)
| Pyridine-3-sulfonic Acid (C) - | 3457 | Samarium Oxide
|_Pyndoxing Hydrochioride (%) 3458 | Saponin (1)
| Pyriminil (P} 1984 { Sasin (P)
Pyrogaliic Acid (P) 1076 | Savey
|_Pyronallol {P) 3458 | Sebacic Acid
| Pyromefiic Acid 3460 | Sebacontrila (FL)
! Pvromallitic Dianhydride 3995 | Secobarbital
| Pyrosulfuryl Chilgrida (C] 3897 | Serubaiblial Sodium
Pvroterianc Acid - 3461 { Selenic Azid. Liquid (C)
| Pvioxylin (FS) 1985 | Selanious Acid (G, P)
428 | Pynuolidine (FL) 1078 | Selenium (F)
2D { Pyruvic Aldehyde (1) 3462 | Selepium Dioxide {P)
Tuvonitlo {FL 3463 | Selonium Disultide (P)
Quickime {Calcium Oxide) (OB) 4078 t Selenium Hexaftuoride
Quinacrine Dihydrochionde 3464 | Selunium Oxde (P)
Quinacnne Hydrochioride (P} . 1986 | Selenium Oxychloride (C}
Quinaldine (i) 1080 ! Selenium Sulfde (P}
Quinhydrone (P) 4281 | Selenium, lebrakis(dimelhyidithiocarbameale) (P)
|_Quinic Acd 3405 | Selenourea (P)
{_Quinine Sullgte (P) J468 | Semicaihazide (M)
| Quinofine (FL} 1485 _{ Semicarbazide Hvdrochloride (P)
Quinofino! (P) 3467 | Separan AP 30
Quinone 3488 | Sephadex ) i
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ialrizoale *

Silver Cyantde (P}

Silver lodala

Silver Lactste
Siivar Nirate (OX)
| 3486 _| Silver (It} Oxide {P)
| 3487 | Siivar Perchlorate (OX)
| 3488 { Siver Sullate (1)
| 3489 | Silvex (P)
[1009 [ Simizae ()
| 3480 | Soda Lims (C)
388 | Sodrm 2,6-Dichloro-Benzenonoindaphsnal (1)
| 1103 | Sodium Acetate (%)
[ 3492 ! Sodwm Aluminale (OB)
J493 | Sodium Aluminum Hydride (FS)
| 1105 | Sodium Amide (FS, R} .
3454 | Sodiurn Ammonium Phosphale (%)

.|_Saodium Arseniie (P)

Sodium Arsenate (P)

Sodium Ascobal (7]

Sodium Azide (P)
Sodium Barbilal
Sodium Benzene Sullonsta

Sodium Banczoats (1)

{ 3436 | Sepharose 3512_| Sodum bi
3470} Senne {7} 4362 1 Sodium Dibulylddh:ocarbamate (P)
3471 { Sesame OIf 3513 | Sodwm Dichiorophenol-6-sulionale
1081 { Sesone 1118 { Sodium Dichromate {OA)
4082 | Sethoxydim 1118 | Sodium Diethyldithiocarbemale (P) -
1083 | Sevia (P) 4283 | Sodium Dimethyldithiocarbamate (P)
1084 | Siomacote 1120 i Sodium Diphosphats
1374 | Sliane (FG) 1121 { Sodium Dithionile (FS) .
3472 | Silica (%) 1122 | Sodium Dodecy! Sulfate (*
1085 | Silica Cristoballlo 3514_| Sodium Dodecylborzanesulfonalo (OE)
1093 | Silicic Acid ) 3515 | Sodwm Elhyimemunithiosalicylale
73 | Silcofluenc Acid (C) 1123 { Sodium Fluoride (C)
74 | Silicon (FS 1124 § Sodwm Fluoreacelate (P)
| 3575 |_Silicon Carbide 1489 | Sodium Formaldehyde Sulfoxelate
3476 | Sllicon Chioride (C) 1325 | Sodium Fomate (1)
3477 | Silicon Oxide () 3517 | Sodium Glycerophosphate (7
[ 3478 | Silicon Tetachionds (C) 3518 | Sodum Glycolale
096 | Stlicon Telishydrido (FG) 3518 { Sodim Heparin .
1479 | Sificons {*) 1768 | Sodium Hexanltrocobaltate (OX)
Silver (FS) 3520 1 Sodium Hydride (FS]
Silver Acelale (P} 3521 | Sodium H en Sullale {C
Silver Chloride {P) 352z | Sodium Hydrogen Suffite (C)

Sodium Hygrosulfate (OB) -
Sodium Hydrosulfite {FS)

Sodtum Hydroxide {C;
Sodim Hypachiorita (C, P)

Sodium Hypophosphita
Sodium lodate (OX)

Sadium lodide (%)
Sadium Isopropyl Sutionate
Sodium Lactate {7
Sodium Lauryt Sulfate ()
Sodiuin Metabisulfale (0B)

Sodium Melabisulfite {OB)
Sodium Metaborate (*

Sodium Metal (FS, R}

[ Sodum Melaperodale 0X] |

[“Sodum Melaphaspheto ()|
Sodium hetasilicate (C) -

Sodium Motavanadato (P]
Sodium Mothoxide (FS)

| sedum Meiodica ol
Sodium Methylate. Dry (FS)

Sodium Molybdate {1

Sodium Biftuoside (C)
Sodium Bismuthate
Sodium Blsulfate (C)

Sodium Bisulfite {C)

Sodium Boruhydride (FS)
Soedium Bramate (OX)

Sodnm Bramids {1)

Sodium Cacedylale (P)

Sodiurn Carbonate (7}
Sodium Chiorate {OX)

Sodium Calcium Hydrate

Sadium Chioside (*)
Sodium Chiorite (OX)
Sodiuin Chromale (OX)

3532 | Sodium Nephtholate
3533 | Sodum Naphihoquinone Sulfonsle ()} .
1624 | Sodium Nephihylphthalamate {P)
3534 | Sodium Nicolinale
1140 odium Nitrate (OX}
1141 | Sodium Nitrite {OX)
Sodium Borata {*) 4055 | Momphine-N-Oxide

Sodium Nlisolanicyanide (P)

Sodium Nilroprussida (P) -
Sodjum N-methyldihocarbamate (P)
Sodium Orthovanadate
Sodium Oxalate
Sodum Oxids (C)
Sodium p-Hydroxvazabenzene-p-sulfonate
Sodium Penlachiorophensts (OA)
Sodum Parborats (OX)
Sodwm Perchiorata (OX)

Sodium Gitrate )

Sodium Cobaltinitrate (OX)
Sodtm Cobaltinilite {OX)
Sodium Cyanide (P .

| Sodium Cyanide (P _________ |
Sodium Cyanoborahydndae (FS)

Sodium Deoxycholate

Sedium Pericdale (OX)

Sodium Permanganate {OX}
| Sodium Peroxide {OX
| Sodium Persullale (OX]

Sodium Phenolate (C)
Sodium Phosphale ()
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{ 3343 | Sodium Phosphate. Dibasic {7)
3544 | Sodium Phosphate, Tribastc (*}
Seodium Fhosphids (FS)
Sedium Pyraphosphate (*
Sodium Pyjovanadate

Sodium Salicylale (7
Sodium Selenate

Sedium Solenlle {P}

Sodium Sesquicarbonate (7}
Sodium Siicato {*)

Sulfamethazine
Sultanmic Atd
Suifanilamude (1)
Sulfaniic Acd (C)

Sulfapyidme
Stlfathiazole (1)
Sulfocarb (P)
Sullosalicyiic Acid (C)

Sulfondiethylmethane

Sullonothyimethano

Scdium Silicolluoride Sullonmethane
Sodium Stanate (P) - Sullonphthal
Sodium Sucanate () . 3595 | Sulionyldiphenol
52_| Sodium Sulfale (*) 1178 | Sullotep (P)

Sodium Suifide {FS) 1861 | Sulfur {F5)
Sodium Sulfile {P) . 1177 _| Sulfur Dioxide
Sodium Sulfobenzoate 1178 | Stifur Hexafluoride (NFG)
Sodwm Tartarate (i) Sulfur Monochlorido {C)
Sodium Tellurile Sulfur Pentafiuonde
Sodium Tetraphenylborale Suifur Telraliuoride (P}
Sedium Thiocyanals i Sulfur Triaxide (C}
Sodium Thy fale Suifuric Acid (C)
Sodium Thigsullale {7) Sulfurous Acid (C)
Sodium Trisulfate () - 3506 §ulw Chioride (C)
Sodium Tungstete.{F) 1184 | Sulfuryl Fiuoride (NFG)
Sodium Vanadate 1185 ; Sulprofos
Soilex C17 | 1186 } Super Take OF
Sorblc Aad (1) 1187 | Supriusulfate #2
Sorbiiol () 3597 | Surfaclants ()
Soibose - 2055 4.5-T (P, CA)
Stachydrine Hydrochioride 1180 | T2 Taxin
Stannoyus Chisride (C) 1685 | Tabun
Stannous Sullato 3598 | Talc ()
Stearic Acd (1} 1192 | Talstar
Stengmatocysin (P) 1417 | Tennic Acid
Stibina 1183 | Tentalum (FS]
Stilbenedio! 3600 § Tanialum Potassium Fluaride
Sloddand Solvent (CL) 1184 { Tararic Acd ti)

| Streptomycin 3601 | Teurne
Streplomycin Sulfate {7) 3002_i TDE (P, OA)
Streplazotocin (P} 1596 | Telurm .
Strontium Acetate 1186 | Tellurium Hexafluaride (P)
Stiontium Arsenile (P) 3603 | Tellurium Oxide
Strontium Carbonate . 1198 | Tempephos
Strontium Chicrate (OX} 3398 | Temacepam
Strontiumn Chioride (7 1199 | TEPP(C, P)
Strontium Chromate (P, OX) 1200 § Terbadl
Strontium Hytroxids 1657 | Terhulos
Strontium Nitrate (OX) 3605 | Temitol
Strontium Oxide 1201 { Temhenyls (P)
Slrontium Peroxide (OX}  ~ 3506 | Terpin Hydrale
Strontium Phosphats 4286 | Tersen (P}
Sirentium Sullate 1202 | lestoslerone (I)
Strontium Sutlide {P) 3607 [ Tetmbromo m-Cresolsulionphthatein
Strychnidin-10-one And Salts (P) 30608 | Tetrabromoathane (OA)
Strychinine (P) 3608 | Totrabutylammontum Hydroxide {C)
Strychnine Suifate (F) 4200 | Tetrabutyl Thioperoxydicarbonic diamide (P)

[ Styen (FL, P) - 4287 | Tehabulyliwemdisulide D)~ |
Styrene Oxide 1418 | Telacaine Hydrochlonide
Subtilisins 3610 { 1.2.4 5-Tetrachiorobsnzene (P)
Succinic Acid (1) 3611 § 2.3.7.8-Tekrachiorodibenzofuren
Succinic Anhydride (i) 1206 } 2,37 &Telrschlorodibenzo-p-dioxin (P}
Suczinylchoine Chictide 1204 } 1,1.2,2-1etachioro-1,2-Oilivorosthane
Sulentanil 1205 § 11,1 2-Tetrschloro-2,2-Difiuoroethane

3588 i Suffadiazine (P) 1203 4.4,5-Tetrachloro Diphenyt Stitone
1174 | Sullallate (P) 3612 1,1,2.Teirachioroelhans (P, OA) -
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T 1.2-Thienvil-cyclohexyll-piperidine |

1516
1
1
3620

s
Y]
=y

36

gm

3622

g

36524
3625
4291
1
3939

A
S|
{x]

-Telradecane (1)

slrasthyl Lead (P)

atmethylammonium Bromide .
elraethylammonium Hydroxide {(C)
etrasthyldithiopyrophosphste (P)
elmsthylanepentamins (FL)

traothylorthosilicate
[eizethylplumbane (P)

etraeth hosphate

Totraethyipyrophosphete (P) ]
‘atrasthyl Thioperoxydicarbonic diamide (P) -
etraelhyltin (P) .

| 8

-Telrahydrecannibingl

4000

}-Telrshydrocanatbinal

{ 1207 : 1.1.2.2-Telrachlorozthane (F_0A) 4088
3613 1.2 2-Tetrachioroethene (P. CA} 1221 | Thunerosal (P)
1208 i Tetrschlorsthylena (P, OA) 1222 1 Thioacelamide (P)
3614 | Tetrachioromethane (P, OA) 3648 -Thicbarbiluric Acd (P)
1209 i Tattachioronaphihalens 1223 4-Thiozis{-1an-Bulyl-m-Crosgl]
3615 | 2,3 4,6-Tetrachloropheno! (P} 1957 2-Thiobis(4-Chioro-6-Msihyl)-Phenoi
3616 { Tetrachlorophthalic Acid 4956 [ 2.2-Thiobis(4,6-Dichloro}-Pheno!
-3617_{ Totrachloroquinona 3849 | Thiocarbamide (P) .
3618 | Tetrachiorvinphos (P) Thiocarbazida
1210 | Tetracyclina Hydrochionde (%) | Thiocarbohyd:azido

4.4 Thiodeniline (P)

Thiodicarb (P}

{ I Y A

| Thioimidodicarbonic Diamide (F)

|_Thionazin (P)
{_Thionin

tuodiatycol

Thiofanox (P)
Thiofuran {FL)

Thioglycerol (P) -
hioglycolic AGA [C] - g

hiomalic Acid
Thiomathanol (FG, P) -

1212
343
3626
1632
3628

-

| Tetrahydroluran (FL. P)

| Telrahydronaphthatens (CL)

| Tetroisopropyl Titanals

| Telmmethylammonium Chionde

| Telramelhylammonlum Hydroxide (C)
elmmethylbenzdine

3'5 b Tetramathylbencidine (P)

Tetramalhyidiaminodiphenyimathans
tramethylenediamine (C)

[ Tehamethviothylenediamine (FL;

Tetramall

d
| N,N.N' N-Tetramaihyleliylenedtaming (C

| Tetramethylmethylenedamine (FL, OA)
2.2 G 6-Telramelhyl piperidna

stramathyl Succinonilrls

| Tetrame!hylthiuram monpsutfide (P}

| Tetramathyl Thisures
| Tatramothylthivram Disuifido

etranitro Blus Tetrazolum

| Tetrantromethans (P)

| Tetraphenyltin
‘elrapropenylsuccinic Anhydride (CL

Telrapropanylsuccinic Anhydide (CL) ______ |
1-Tetrathiodicarbonothionyl)-bispipendine ()

| Tetrazolium Violet (P}
| Telyl (E)
| Thallium {1) Acetale (P}

| Thatlium (I) Carbonate (P)

Thalfium (1) Chioride (P]

halfum (1) Niirate (P) .

hionyl Cnlonde

|_Thophend! (P)
Thiophosgens {P)
| Thiophasphoryl Chiorida (C}

| Thuum (P, OA)

| Thorium Chilords
| Thorium Dioxxde (P)
| Thorium Mefs
Thorium Nitraie

| Thymol (P}

[ Tin Tolrachloride {G)

hiosemicarbazide (P)
Ihiourea (P)

rhorin

lletamnine and Zolazepam .
Tiliding
Threonine (*)

hymolphthalain

iqilic Actd
[iilam (P}

Tiron Indicator -

| Tirpate (P}

| Titanium Diaxide ()
| Titanium Metal (FS)

itaniumn Diboride

[anium Hydride

3641 : hathum ([ll) Oxtde (F) tanium Oxrda (P)

36842 | Thalium () Setenite (P) ltenivm Polassium Oxalate
1899 | Thellium (1) Sulfate (P} Titanium Sulfate

3643 | Thallous Acelate (P} { Titanium Tetrachionde (C)
2000 { Thallous Carbonate (P) | Tanium Trichloride (FS, C}
2601 i Thallous Chioride (P) | Tiianous Chicride (FS]

2002 | Thallous Malonats (P} | Trianous Sullete

4159 omprassed Gases. n.o.s. (NFG) | o-Tolidine (P)

2003 | Thallous Sullate {P) 3675 | Tolusldehyde

4070 { Thebacon 1233 | Toluene {FL, P)

4002 | Thebaine Alkalotd Powder 3671 oiuena Diisacyanate (P

3l | Theobromine 120 oluene-2.4-Diisocyanate (P)
3645 | Themuile (FS) 2013 | Toluene-2.6-Dilsocyanats {P)
1746 ! Thiamylal Sodium 367 oiuenasdiaming (P, OA)
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678 i p-Tolueaesuifonic Acid (C) 1255 | Trilorine
3679 | p-Toluenesulionyl Chionde (€] i 3705_| Trigoneling {1)
1236 { o-Tolukiine Hydrochlende (P) 3706_§ Trhexylamine (P)
3681 § m-Toluidine 1256 §_1.3 5-Trihydroxybenzene
1235 1 o.Toludme {P) 1344 | 1.2.6-Tnhydtoxyhexana
1817 } p-Toluidine (P) 3708 | Triisobutylene Oxide
4285 { m-Totyl methyl carbamale (P} 3709 | Trisopropylbenzenesulfanyl Chiaride (P
1237 | Toxsphone (P, A 1650 { Triisopropylnaphthslens Sulfonic Acid {C)
3684 | Tregacanih Gum (%) 1257 | Trmeliific Anhydride
1818 { Troosulphan (F) 4048 i Trimepandine
4296 | Triallale (P) 1763 _| Trimethacarh
3685 | Trallyl Cyanurate A2-Trimethoxyarmphelaming
2015 | Tnamiphos (P) nmethoxyhenzolc Acd
3686 | Triaryl Phosphate Esters (F) timethyl Banzene (C1 ]
2016 | Triacolos rimethylphosphate (P)
4425_1 Tribromoacstic Acid rimethylacetyl Chigride (PA)
3687 | Tribromomethane (P) rimethylamine (FL)
1238 | Tributyl Phosphate (F) ,4,5-Tnmathyianiline (P)
3688_| Tributylamins {C) 24.6-Trimethylaniine
4170 | Tribulyltin (slso salis and esters) (F) 2024 i Tnmathyichiojositans (FLY
702 | Tricarbonyi Melhylcyciopentadienyl Menganese 2025 | Trmelhyiolpropane Phosphile (P}
1762 | Trichlorion (P, OA) 3712 | Trimethvipenlane (F1)
2621 { Tnchloro{chioromelhylistana 1260 | Tnmothyl Phosphite (FL)
2022 | Trichloro{dichlorcphenylisfiane (C) 2026 | Trimethyitin Chioride (P}
1240 12-Trichioro-1.2,2-Tiifiuoresthans (1) 3714 1 1.3.5-Trinftrobenzens {wot) {(FS, P,
3689 | Tnchloro-s-triazinsinone {OX) 3715 | 246-Trinitrobenzenesutfonic Acid
3690 richloroacetaldehyde (CL P) 1822 | 2 4 7-Trinisofluorenone (P)
124 richloroacetic Aced (C) 1261 | 2.4.6-Trnilrolnluane {wet) (E)
201 richloroacely! Chionde (C) 3716 | Trioclylamine
41/1 | 1.2 3-Trichlorohensens (P) 3717 { Trolein
2. 4-Trichlorobenzene (P) 1262 | Triorthocresyl Phosphats
.4-Tnchlsrobutene-1 {P} 3718 | Troxymethylene (OA}
1-Trichlorvethane (P OA) 1263 | Triphenyl Amine
.1.2-Trichloroethane (P} 1264 | Triphenyl Phosphate
richloroethene (P, OA} 3719 | Triphenyl Phosphile (P)
ichisroethviena (P, OA) 1494 { 2 3.5-Tnphenyl2H.lskazolism Chlonde
| Trichlaroethyisilane (FL) 3720 | Triphenylarsine
richlorolluoromethane (P) 3721 | Triphenylchioromethame
nchloroisocyanuric Acid (OX) 3722 | Triphenyiene
ichloromothane (P, OA) 3123 | Triphenylphosphing
chloromothanesulionyt Chiaride (P) : 3724 | Triphenylphosphorous
ichloromethanethio! (P} 2027 | Triphenyltn Chionide
chiloronaphthalene 3726 | TRIS (P}
[richloronale (P) 1266 | Tris{2,3-Dibvomopropyl) Phosphate {P)
3686 A.5-Tnchiorophena! (P, OA 2028 § Tris{2-Chiorosthyl}Amine (P
1248 A.6-Trichloropheno! (P, OA) 1823 | Tris{Aziridinyl)-p-Benzoguinone {P) .
1188 .| 24.5-Trichlorophenoxyecefic Acid {P, OA) 1267_| Tris(Hydroxymethyf)Aminoelhane Acetale (P)
3888 | 2.46-Trichlorophenoxyacelic Add Amine (OE) 1265 { Tns-(1-Aziridinyl)phosphine Suliids Thiolepa (P}
3689 1 2,4.5-Trichlorophenoxypropionic Acid EsterfOE) 1626 | Tnthion'(P)
3700 .5-Trichlorophenoxypropionic Acid {P. OAY 1268 { Triton (1) -
2020 | Tiichiorophenylsitane (C) 4005 | Tropacocatne Hydrochloride
1248 { 1.2 3-Trichloropropans (CL) 1262 | Trypen Blus (P)
70t fichiorostane (L) 3/28 { Irypsm(®)
3702 | Trichicrotriflucroathane {*) 3729 | Tryptophan {7)
1515 | n-Tridecane 4207 | 1
3703 | Triethanalamine Dodacylbenzenesuitomate {(FL) 731 gs! i )
1250 | Triethanotamine Hydrochioride (P} ( 3730 { Tungslen Dusl or Metal (FS)
2023 { Trsthoxysiians (FL) | 3732 | Tungstun Hexafluoride
1251 | Tosihylamins {FL, P} 270 i Tungsten, Other Compaunds
1252 | Tnalhylenetatramine (C) 3r33 | Tungsten Talluride
1361 | Triethyl Phosphite (CLY 676 § Tungstic Asid
1427 | Triflvoroacetic Acid (C} - 734_] Tunastic Anhydnde
3704 1 Trifluoroacetic Anhydnde (C) 1661 | Tunicamycin
1253 | Trifluorobromomethane (NFG) 1272 ! Tumpentine (FL, C)
1844 | 3-(Trifiuoromathyl) Benzeneamine (P 1537 { Tween (P) :
1264 | Trifturatip {P) 3735 | Tyrosine (%)
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3737 | Tyrothagn 3766 T Xvlendl ()
1513 | n-Ondecane 1327 | 2,4-Xyldine (P}
1508 | 1.Undecanol .| .3767 { Xylyl Bromide (1)
1273 i Uracil Muslard (P) 2032_| Xylylene Dichloride (P)
3738 | Uranium * . 1526 | Yohimbine
1302 | Uranium, Other Conipounds 1328 { Yiirium {FS)
1742 ; Uranyl Acetale 3768 | Yttrium Nitrale {OX)
3739 | Utanyl Nitrate 37689 | Ytiium Oxalate
{ Urea (P) . 1329 | Zearalenons
Urea Nitrale (FS) 3770 i Zeolito
| Uren Peroxide (OG) | 3771 | ¢ ephiran Chioride (7}
Urethan (P) 567 inc Acalals {OE;
{ | Urethane (P) 3773 | Znc Ammonium Ghlorida (OE)
1731 { Uric Acid 3774 | Zinc Ammonium Nitrate {0X)
3743 | Undine () 3rr5 | Zinc Arsenals
1305 | Valsraldehyde - 3776 | Zinc Arsenits {P)
4496 | Valeric Add (C) 3777 | Zinc Bacitradin
3744 | Valeronilite 1330 _j Zinc Berylium Sikcalo (P) .
3745 | Valeryl Chloride (C) - 3778 | Zinc Bomte (OE)
3746 | Valine () 37/9 nc Bromids {OF)
2029 | Valinomycin 3780 | Zinc Carbonsle (OE)
1308} Vanadium (FS} 3781 Zinc Chlarate (OX)
3747 _} Venadium {V} Oxide (P) 1331 | 2inc Chionde (C)
3748 | Vanadium Chioride 1332_{ Zinc Chromate
374R _{ Vanedium Dichlonde 3782 | 2inc Cyanide (P)
3750_| Vanadium Oxylrichloride (C) 1627 | Zinc Disthvidithiocarbamale
1566 { Vanadium Pentoxide (P) 3783 | Zinc Fluaborals
3751 1" Vanadium Sulfate (P} 3784 nc Fluonde {OF)
3752_| Vanadium Tetmchloride (C) [ 3785 _} Zinc Formate (OF)
1407 | Vancomycin Hydrochiorida 3788 | Zinc Hydrasullte {(OA) >
3753 | Varmish 1334 | Zinc Motal (FS)
4288 | Vegadex (P) . 3787 1 Zinc Naphihenate
4243 | Vemmolule (P} 1733 | Zinc Nitrule {OX)
3754 | Versene (I 3788 | Zinc Oxide (1)
1308 | Vesial LPH 3789 { Zinc Permanganate (OX)"
1365 | Vincstine . 3790 | Zinc Peroxide (OX)
131D | Vinyl Acetate (FL) 3781 | Zinc Phenpisufionate (OE)
2030 _{ Vinyi Acelate Monomer (FL) 1336_|_Zinc Phosphate
3755 | Vinyl Acslic Acid 2033 | Zinc Phosphide (P)
3758 | Vinyl Benzosle 1568 1 Zinc Phthaloganine
311 | Vinyl Bromide (FG, P) 3782 ! Zinc Sllicofiuorido {OE)
[ 1312 { Vinyl Chioride (FG, P] 3783 | Zinc Stearate (P)
| 3760 | Vinylcyciohaxene (FL) . 1338 | Zinc Sulfate (P)
313 - Vinyl Cydohexene Dinxide (P) . 3794 | Zinc Sulfida (P}
[ 1824 | Vinyl Fluonde (FG. P) 3795 { Zinc Uranyl Acetats
315 | Vinylidene Chloride, inhibited {FL, P) 3796 | Ziram (P)
1825 | Vinylidine Fluoride Monomer (FG, P) 3797 | Zirconium Boride
3757 | Vinyl isobulyl Ether (FL) . [_3788_{ Ziconium Chiciide (C)
4158 | Vinyl Methy! Ether (FG) 1734 | Zirconium Dioxids
3758 | Vinylpyrrolidone . 3780 _| Zirconium Hydwde (FS
1314 1 Vinyl Tolusne {CL) 3600 | Zirconiu Metal (FS)
3759 | Vinyl Trichlorosiians {FL) 3801 | Zirconium Nitsate (OX)
3781 { Vilamms (%) . 1330 | Zirconum,_Other Campounds
1316 | VM & P Naphtha (FL} - 3802 { Zirconjum Oxide
1317} Vorlex (FL) 3803 | Zirconium Oxychioride (P)
1318 | Vydato (P} - 3804 1 Zirconium Phosphate
1319 | Wadarin (P) 3805 | Zirconium Potassium Fluoride (OE)
2031 | Warferin Sodivm (P) 3806 ! Zuconium Silicate
3762 | Wax . 3807_| Zirconum Sulfate {O8)
1320 | Waedons 1/0 3808 | Zuconum Tetrachioride, Solid {C)
3763 | Wescodyne 3808 | Zirconium Tetafluaride
3764 | Xanthine 1735 _{ Zirconyl Chloride (P}
3788 | Xylazine
1325 | Xylene (FL, P)
1419 | Xylene Cyanole FF (P) -
1326 i m-Xylens-ae-diamine
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Appendix G. Hazardous Materials Table

This Tabte is a compilation of lists of hazardous materials from the following sources:

1. Environmental Protection Agency, Title 40 Code of Federal Regulations, Hazardous
Waste Regulations . .

2. Depariment of Transportation, Title 49 Code of Federal Regulations, Transportation of
Hazardous Materials i

3. Michigan Act 64, Hazardous Waste Management Act

4. Department of Labor , Occupational Safety & Health Administration, Titie 28 Code of
Federal Regulations, Subpart Z, Toxic and Hazardous Substances

5. Environmental Protection Agency, Superfund Amendment & Reauthorization Act
(SARA)Title llf, Extremely Hazardous Substances

6. American Conference of Governmental Industrial Hygienists, Identification and
classification of carcinegens. (1886)

7. Michigan State University, List of Common Laboratory Wastes (includes common
nonhaz chemicals)

Key to Hazard Codes

o Corrosive

CL__ | Combustible Liquid

E Explosive

FG | Flammable Gas

FL Flammable Liguld

FS Flammable Solid

Imitating Material

NFG | Nonflammabie Gas

OA | Otherwise Regulated Material Class A
OB | Otherwise Regulated Material Class B
OC_ | Otherwise Regulated Material Class C
OD__| Otherwise Regulated Material Class D
OE | Otherwise Regulated Material Class E
OG | Organic Peroxide

OX | Oxidizer .
P Poison
R Reactive

* Nonhazardous Waste by Michigan DEQ and EPA Definifion.

" Note: Materials without & hazard code have not been classified and may be hazardous.
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Appendix . Severe Toxicity Wastes

Material

{mgll)

Aflatoxin

2,3.7,8-Tetrachlorodibenzo-p-dioxin

.7,8-Pentachlorodibenzo-p-dloxin

: .4,7,8-Hexachlorodbenzo-p-dioxin

+2,3,8.7.8,-Hexachlorodlbenzo-p-diaxin

+2.3,7,8.8-Hexachlorodbenzo-p-dioxin

2,3.7,8-Tetrachlorodibenzofuran

olo|o|ola|ale
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Appendix J. Chemotherapy Agents Defined by EPA as Hazardous

Actinomycin D

Chiarambucl|
Cyclophosphamide
Daunemyzin
Melphalan
Mitomycin C

Straptozotocin
Uracll Mustard
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Appendix K. Explosive Matertals

Ammonium nitrate

Ammontum perchiorate
Ammonlum picrate

Ammonlum sall (atlice

Bty tetryl

Calcium nitrate

Copper acatylide

Cyanuric triazide

Cyclotrimethylenetrinitramine

. Acetylides of heavy metals Nitr i N
Al pl Nitroparaffins
Amatol | Nitrontum perchlorate
Ammonal |_Nltrourea

Organic amine nitrates

Organic nitramines
|_Organic psroxides

Ptcramic acld

Pleramide

Picratal

Picric acld

Picryl chloride
Picryl fluoride

Cyclotetramethylanstetranitramine
Dinltroethylensurea .

Polynitro aliphatlc compounds
Potasslum nitroaminotetrazole

|_Hexanttrostilbene

Dinltroglycetine Sliver acetylide
Dinftrophenol Silver azide
Olnitrophenolates Sliver styphnate

* Dinftrophenyl hydrazine Sliver tetrazene

: Dinftroresorcinol Sodatol

{_ Dinltratoluens Sodium amatol
Dipleryl sulfone Sodium dinitro—ortho—cresolate
Diplerylamine Sodium  nitrate nitrate p
Erythritot tetranftrate mixture .

| Fuiminate of mercury Sodiurn plcramate

| Fulminate of stiver Syphnic acld
-Fulminating gold | Tetrazene
Fulminafing mercury | Tetranlirocarbazale
Fuiminaiing platinum Tetrytol
Fulminating sliver Trimethylolethane
Gelatinized nitrocalluloss |_Trimontie

Guanyl nitrasoamine guanyl tetrazene | Trinltroanisal
Guanyl nitrososmine guanyliden hydrazine | Trinftrobenzene
Heavy metal azides | Trinltrobenzolc acld

| Hexanlte - |_Trinltrocrasol
Hexanitrodiphenylamine Trinltro-meta-creso!

Trinftronaphthalene

Magnesium ophorite

Mannitol hexanitrate

| Mercury oxatate

ercury tartrate

onanitrotolusns

N
[ Nitrated carbohydrats

Nitrat=d glucosids

Nitrated polyhydric aicohol

| Nitrogen frichlaride .

_Nitrogen tri-lodide

Nitroglycerine

| Nitroglycide

["Nitrogiycol
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Hexogen . Trinltrophenetol
Hydrazinium nitrate Trinltrophlorogiucinal
Hydrazolc acld | Trinltroresercinal

| Lead azide | Tritonal

|_Lead mannite Urea nitrate

| Lead monenitroresorcinate
Lead picrate
Lead salis
Lead hnate
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MICHIGAN STATE UNIVERSITY

OFFICE OF VICE PRESIDENT FOR RESEARCH EAST LANSING * MICHIGAN e 4B824-1046

AND DEAN OF THE GRADUATE SCHOOL

November 1, 1989

MEMORANDOM

TO:  Deans, Chairpersons, Directors, Faculty and Staff
FROM: John -E. Cantlon A7 3 dm‘-‘

SUBJECT: Policies, Prqéedutes' and Guidelines for Radiation, Chemical and
‘ Biological Safety ' : : :

The University is required to comply with federal and state safety regulatioms
~and guidelines with regard to the acquisition, use, storage, transportation and

disposal of regulated materials. Toward that end, faculty and staff committees

prepared the document on Policies,.Procedures and Guidelines for Radiation,

Chemical and Biological Safetv.

“

Individuals and units handling hazardous materials are subject to unannounced
inspections by U.S. Environmental Protection Agency staff and by Michigan
Department of Natural Resources staff. Repercussions. to individuals and the
institution from flagrant instances of non-compliance can be severe. All new
technicians, faculty and graduate students using hazardous materials must
arrange for safety instruction and be familiar with the contents of these
policies, procedures and guidelines. The Office of Radiation, Chemical and
~Biological Safety (call 355-0153), will be happy to answer any questions that

~ you may have. :

jv

Enclosure

MSU is an Affirmative Action/Egual Opportunity Institution
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POLICIES PROCEDURES FOR RADIATION, CHEMICAL AND
BIOLOGICAL SAFETY

Michigan State University

Advisory Committee ,
To Office of Vice President for Research and Graduate Studies on
Rad1at1on, Chemical and B1o]og1ca1 Safety

Preambje

As a consequence of its charter and its -central position in a
complex techno]og1ca1 society, the University must utilize in its
educational and research activities diverse’ e1ements, compounds and-
“organisms that may constitute a risk to man and the ecosystems which
sustain him. ‘While the amounts of individual hazardous. substances are
character1st1ca11y small as compared with manufacturing companies the
- University fully understands its respons1b111ty for the careful
conta1nment of hazardous substances. .. . o :

As the employer of thousands of persons engaged in administrative,
clerical, technical, trades, and service..functions, . the Un1vers1ty
accepts the respons1b111ty for providing dnd maintaining a safe work1ng
. environments. The Department of Public Safety maintains safety

inspections and instruction in general -worker and student safety while.
the Office of Radiation, -Chemical and BloTog1ca1 Safety maintairs similar
programs for addressing risks from exposure to radiation and hazardous
organisms and substances. However, the responsibility for safety is
shared by all., ATl parties. in the University community dccept this spirit
of shared responsibility and take the initative to be well informed
concerning hazardous substances and other risks that are common to their

work and 'study environment.

. The Un1vers1ty is required to assist its employees and students by
providing a set of policies and procedures that define thé measures
necessary to provide a safe working and learning environment. This
document contains the policies and procedures for dealing with radiation,
chemical and biological hazards by all units at Michigan State’
University, including Tocations throughout the -state. Although this
- document assigns. special responsibilities to units and individuals, its
underlying theme is that the assurance .of safety requires all members of -
the community to accept a responsible and concerned attitude.

In order to conform with existing federal and state regulations and
(see Section IX, References) guidelines and emerging legislation, the
University has a continuing Advisory Committee on Radiation, Chemical and
Biological Safety (ACRCBS) .and has adopted the-following po11c1es,

-procedures, and gu1de11ne5'
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I. THE ADVISORY: CCMMITTEES ON ‘RADIATION,
CHEMICAL AND BIOLOGICAL SAFETY (ACRCBS)

The charge to the Adv1sory Commi ttee on Rad1at1on, Chemical and
B1o1og1ca1 Safety is as follows:

-ll.

4.

Formu]ate Un1vers1ty w1de policies, procedures, and gu1de11nes,
on radiation, chemical and biological hazards. Recommendations
are advisory to the Provost, the Vice President for Research and
Graduate Studies and the Office of Rad1at1on, Chemical and
Biological Safety. Recommendations will be in accordance with
applicable State and Federal regu1at1ons (see References (1)

a~h).

Review periodically all unit level po11c1es, procedures, and
guidelines and work with units to assure that practices are in
accordance with University, State, and Federa1 policies.

Rev1ew per1od1ca11y the Un1vers1ty and un1t Tevel educat1on
programs -for rad1at1on, chemical and biological safety to assure

- that all personnel in the University community are informed fully
'of potential dangers, risks involved, and- of the procedures

requ1red for safe handling and operat1on.

Review per1od1ca1]y the University and un1t level inspection
pract1ces for rad1at1on, chem1ca1 and b1o]og1ca1 hazards._-

Compos1t1on of Comm1ttees w111 be as fo]Tows

1.

9.

The D1rector, ORCBS, and the Chemical and B1ohazards Safety

»0ff1cer will serve as ex off1c1o members of the Committees.

Compos1t1on of the Committees shall be individuals know1edgeab1e
in the various specialties concerned and witl conform to

- applicable Federal and state statutes and gu1de11nes.

The Comm1ttee members shall be appointed by the Vice Pres1dent
for Research and’ Graduate Studies from a slate of candidates
presented to him by the Rad1at1on, Chemical and B1o]og1ca1 Safety
Advisory Committees. He may also consult with various advisors -
and the University Director of Radiation, Chemical and Biological

Safety in ~making these appointments.

The Yice Pres1dent for Research and Graduate Stud1es will appo1nt

.various sub-comm1ttees.

2. The Institutional Biosafety Subcomm1ttee will be responsibl

for advising on safety in the use of potentially hazardous
~biological materials and organisms will serve as the official
University committees for recombinant DNA as required by NIH.
When meeting to consider matters associated with recombinant
- DNA; the subcommi ttee membership will ‘be augmented as - :
-requ1red by NIH gu1de11nes.



C.

The Institutional Biosafety Subcommittee will, if necessary,
be supplemented by a member knowledgeable in scientific
ethics and a member knowledgeable of the pertinent laws and
at Teast two of its members shall be from outside the
University. Appointments of committee members will be by the

" Vice. President for Research and Graduate Studies with advice

from the MSU Biohazards .Committee and other campus experts.

The Hazardous Chemical Subcommittee will be responsible for

-advising on safety in the use of potentially hazardous

chemicals and will serve-also as the committee for extremely
hazardous chemicals (EHC). :

‘The Radiation Safety Subcommittee, Non-Medical will be

responsible for advising on safety in the .nonhuman use of
radiation source authorizations issued by the Nuclear
Regulatory Commission and the State of Michigan. This covers

-the use of machine produced radiation.

Membership and Organization: . The Commi ttee shall include at
Teast three faculty members who are active in-the use of
radioactive isotopes. Committee members shall serve
three-year terms. Members may serve successive terms, but
membership shall be rotated when possible. -The Committee
shall choose its own chairperson. Mew members may be
nominated by the Committee; by concerned departments or by
concerned colleges. Appointments are made by the Vice
President for Research and Graduate Studies after

- consultation with the chairperson of the Committee.

Responsibilities: Radiation Safety Subcommi ttee Non-Medical.
advisory to the Vice President for Research and Graduate

" Studies and to the University Radiation Safety .Officer . The

Commi ttee shall recommend and review policies and procedures
required to insure that the University meets State and -

Federal guidelines for the safe use of radioactive materials.

" The Medical Radiation Safety, Subcommittee will be

responsible for medical, human use of radioisotope materials
Ticenses issued by the Nuclear Regulatory Commission and the
State of Michigan, . This covers the use of machine produced

‘radiation.

Medical Radiation Safety Subcommittee, Membership and
Organization: The Committee shall include at least three
faculty members who are experienced in. the use of radioactive
materials.. The Committee may also include representation
from affiliated hospitals. Members shall be appointed for

three~year terms, but may be reappointed with for additional

terms. Composition of the Committee shall be compatible with
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State and Féderal regulations.. The Committee shall choose
its own chairperson. New members may be nominated by the
Commi ttee, by concerned departments or by concerned colleges.
Appointments are made by the Vice President for Research and

. Graduate Stud1es after consu1tat1on with the Committee

- Chairperson,

e.

Respons1b11it1es. Med1ca1 Radiation Safety Subcomm1ttee

'shall be advisory to the Vice President for Research and

Graduate Studies and to the Un1vers1ty Radiation Safety
Officer. -The Committeé shall review and recommend policies
and procedures. required -to insure that the Un1vers1ty meets

flState and Federal guidelines for the safe use of radicactive
.materials in the treatment of -human pat1ents and in research
or 1nstruct1on 1nvo1v1ng human subJects.

The Environmental Oversight Subcommi ttee will be respons1b1e
for the use of pest control and other chemicals or :

_eng1neer1ng controls which may pose a risk to-segments of the
,un1vers1ty popu1at1on or to-the general env1ronment..



II.-"Division Gf'Reéponsibilities :
A. Univgrsity-Administration'Responsibiiity .

Surveillance of University practices dealing with radiation, chemical
and biological ‘hazards will reside with the Office of Radiation,
Chemical and Biclogical Safety (ORCBS). The ORCBS will report '
directly to the Vice President for Research and Graduate Studies.
‘Protective services, fire safety, accident prgvention’ahd general
safety will be the responsibility of the Department. of Public Safety
(DPS). ~ DPS reports to the Vice President for Finance and Operations -
and Treasurer. The special matter of risk’ management in the course of
delivering treatment in MSU clinics or by MSU physicians, nurses and
other licensed clinicians comes. under the special risk management
procedures of the respective clinic. and the A11 University Risk
Management Commi ttee. '

The Vice President for Research and Graduate Studies and the Provost
are responsible for promoting liafson between the University faculty,
students and staff engaged in interactiom, research and service,
activities involving radiation, chemical and biological hazards
including related moral and ethical issues. _

The University administration is responsible for ensuring that the
Office of Radiation, Chemical and Biological Safety has access to
personnel with competencies in radiation, chemical and bio1ogiqa1,

hazards safety procedures.

1. Office of Radiation, Chemical, and Biological Safety
Responsibilities

_General Duties -

The establishment and maintenance of a training program of a
general nature for all involved personnel in the safe and
effective handling and storing of hazardous substances,
procedures for dealing with accidents; in the proper use of .
safety equipment, in packaging and disposing of hazardous
wastes and in compliance with right to know regulation for unit
supervisors in their obligations to inform employees of the
risks when working with hazardous materials. C

Safe transportation and disposal of hazardous wastes. Monitoring
for the adequacy of containment facilities, the adequacy of
safety procedures, and advising units on the proper numbers,
placement, and function of safety equipment related to the Office
of Radiation, Chemical and Biological Safety. By performing
these functions, the ORCBS shall be responsible for compliance
with State.and Federal standards and preparing any reports called

for. . o



by n e

,Spec1f1c Duties

Educational and Tra1n1ng Programs

Provides genera] training programs in radiation, chemical and
biological safety to a11 divisions.

Provides radiation, chem1ca1 and biological safety tra1n1ng'for

- those nonacademic personnel.whose functions interface with the
- academic. areas (e g., custodians entering research 1abs)

Provides safety 11terature of a general nature (in accordance with
Right-=To-Khow 1eg1s]at1on to all University divisions; content will
focus on. radiation, chem1ca1, and b1ohazards encountered in academic

‘and nonacademic areas.

Training of un1t safety representat1ves in r1ght to know

~obTigations.,

Chemical Wastée Disposal

Wil prdvide routine chemical waste.disposal service to all

University divisions.

Is respons1b1e for approving and coordinating non-routine
d1sposa1 of high volume or high hazard materials, the cost of

.-'wh1ch the Un1t must arrange.

. Emergency Sp11ls

Will. prov1de The Department of Public Safety a 24-hour on-ca11
1ist of qualified individuals. for radiation, chemical or

biohazard spill emergencies. . W111 cooperate with DPS to reduce
-,risk to campus populations. - : ‘

Will supervise appropr1ate 1nd1v1dua1s in the clean-up of
rad1at1on/chem1ca1/b1ohazard spills and determine when the areas

are safe to enter.

HWill. prov1de mon1tor1ng of amb1ent condi tions and record-keeping
required in the follow-up of the radiation, chemical, biohazard

and/or spill.

Wi]] refer indiv1dua1s to the appropr1ate Office for health
monitoring who are Tikely to have been exposed to hazardous

materials from the sp111
F1sca] Respons1b111ty 1h Spi11§ and PoTlution Incidents

After emergency action has been completed, a review panel (one
member of the affected unit, one member of DPS and one member of
ORCBS) will review the .incident and file a summary report. If it-is
determIned by the pane] that carelessness w1th1n the unit.was
respons1b1e entirely or in part,. for the incident, the unit will be

responsible for the. first $1,000 of the cost of the response and

clean-up. The agencies delijvering the services will receive

5
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their proportional part of the first $1,000 recéived from the
unit. .

Polluting Incidents of Disaster Proportions

DPS: Maintains and activates the Uhiversity disaster control
plan, consulting with apprepriate units.

ORCBS: Will coordinate the compliation and updating of the
Pollution Incident Prevention Plan for the campus.

Burning or Smouldering Materials, Explosive Materials or Other
Chemical and Biological Materials Which Present a Serious and
Immediate Public Safety Concern, : '

If an immediate response ‘is necessary, ORCBS or the affected
unit will notify DPS. DPS will coordinate the response,
utilizing all appropriate service agencies as deemed
necessary. . . ‘

If response the'sgme day or fo110wing day.wi11 be :
satisfactory, ORCBS will call the prpfessional waste handling

emergency service unit.

If'the'affectgd unit is unsure of the immediacy of response
which is required, the unit shall consult either ORCBS or DPS.

ORCBS will supervise and be responsible for any necessary. .
clean-up of residual materials. a . '

" Clean-up:and/or Maintenance of Equipment or UtiTity”Systems

Contaminated with Hazardous Materials.

ORCBS will be'responsiblevfor this activity. and.will, as
necessary, work with Physical Plant personnel in the resolution
of problems. - : : ' .

Emergency Spills

DPS: WiTT éecure the area,’u£i1izing aﬁpropriate service agencies

as deemed necessary.

Wil provide-sé1febon£ained breathing apparatus for qualified
~individuals who must remain in the spill area.

Wi11 perform appropriate first-aid'respdnse for injured
persons, utilizing ari appropriate service agencies as deemed

" necessary and be responsible for insuring tramsportation of:

" injured or exposed jndividuh]s to appropriate treatment medical
centers. - S D ' .
_GRCBS: Wi1l insure that all individuals potentially at risk are
' informed of the nature of the risks and steps to mitigate
the risk. R : :

(

o

-



B.

Will provide DPS a 24-hour on-call Tist of
individuals qualified for service in radiation,
Chemical or biohazard spill emergencies. -

Will supervise appropriate individuals in the clean-up
of radiation, chemical, and/or biohazard spills and
determine when the areas are safe to enter

Will prov1de mon1tor1ng of amb1ent env1ronmenta1
conditions for hazardous substances and record-keeping
required in the follow-up of the radiation, chemical,.

and/or b1ohazard spill.

Will refer personnel to the appropriate office for
arranging health monitoring for those individuals judged
by ORCBS to have been exposed to hazardous materials
from the spill.

6. Fiscal,Resppnsibinty:

After emergency action has been completed, a review panel’
(one member: of the affected unit, one member of DPS and one

- member of ORCBS) will review:the incident and file a summary

- report.” If it'is determined by the panel that willful
negligence within the unit was responsible, entirely or in
part, for the incident, the unit will be responsible for the

. first $1,000 of the cost of the response and clean-up. The
‘agencies delivering the services will receive, their -
proport1ona1 part of the first $1 000 rece1ved from the

-unit.
Uni",t' Res.pons1'b1‘ 11ty

It will be the respons1b111ty of the un1ts, (departments, dnstitutes,
schools, outlying field stations, service groups, and facilities, .
etc.) to ensure that all individuals working with radiation, chemical
and biological hazards are informed of the "extent of risk.” :

‘Material data sheets will be made read11y accessible to students and

employees as required by the Right-To- Know legislation and as new
hazardous materials are introduced. Further, unit offices will be
responsible for maintaining a record of informed consent from"
individuals whose ‘duties require them to work with hazardous

'substances. The respons1b1]1ty for ma1nta1n1ng a unit safety system

in compliance with federal and state regulations and University
po11c1es for radiation,.chemical and biological hazards lies
exp11c1t1y with the chief adm1n1strat1ve off1cer of the unit.

Therefore, each nn1t must:

1. ‘Units shall havéfan_identified unit safety~offi¢er._-_'



2. Establish and maintain procedures for the acquisition,
labeling, storage, use and disposal of radioactive
materials and hazardous chemical or biological materials
within their units. These procedures must conform to the
policies of the University and to appropriate State and

: Federal laws or guidelines. ' '

3. Provide an effective and periodic jnspection system that
Will ensure continuity ‘and compliance in the safety
program. : - ’

~ 4, Provide for a unit education program that will inform atl

staff, students and faculty of the unit's potentially _
hazardous conditions and the safety systems for radiation,
chemical and biological hazards and that will periodically
updatenthe.unft's safety procedures in the radiation, :
chemical and hiological hazards area. The education program
must be provided for students, staff, and faculty. The
Units must maintain their policies and procedures in written
form and must distribute them to new faculty, staff and
students each year prior to their use of stated materials.

5. The Office of Radiation, Chemical ahd Biological Safety and
. the Advisory Committees on Radiation, Chemical and
fBiological.Hazaras will periodically. review each unit's
proposed policies and procedures,. and wheniadequate,-wi11
certify that the .unit practices are in compliance with
University. policy at Teast biannually.and when appropriates——
" The unit will complete and forward to. ORCBS the unit annual {
Safety Report. ' : )

6. Determine whether health monitoring is required for
employees and students working with hazardous materials.
ORCBS will assist in this determination and refer ‘those
individuals to the appropriate office for arranging the
physical examination or treatment. S

To help ensure the safe use of Radiological, Chemical, and/or |
Biological materials (RCBM) those using such substances are required
to. develop and implement a safety program. Such a program should be
designed and instituted in a manner that causes the least amount of
administrative constraint yet maximizes it's efficiency. T

At a minimum,-a unit safety program will contain the following: 1) a’

designated Safety Representative responsible for administration of

the Unit Safety Program 2) .a designated Safety Committee or Safety

Advisory Group made up of concerned individuals and -empowered to

jmplement safety protocols, changes, etc., 3) a mechanism to -ensure

that the Unit Safety Program conducts Safety Audits, in conjunction

_ with the ORCBS Safety Audit system (SAS), on an annual basis and 4) a
mechanism to ensure that the Unit Safety Program files a report of .

jt's activities and inspections with the.0ffice of Radiation,

Chemical and Biological Safety on an annual basis.



C.

Responsibility of the Project Director

As a consequence of the highly specialized nature and diverse
assignments in a university, the legal responsibiTity for the safety
and well-being of all personnel in contact with any ‘
university-related activity utilizing radiation, chemical or
biological hazards Ties with the project director and the
administrative officers responsible at the various university levels.

1.

The spec1f1c respons1b111t1es of the project d1rector are as follows:

The project director is respons1b1e for ensuring that all.
personnel under his/her supervision have been instructed
with regard to general safety requirements of laboratory or

‘work area operation, ds described in the Chemical and
lB1o1og1ca1 Safety Manual ava11ab1e from ORCBS,

The project director is responsible for being aware of the
then known radiation, chemical and biological hazards .
inherent in a proposed activity. If these hazards are not

. covered by the genera] program of laboratory or work area

safety, the project director is respons1b1e for- instructing
personne1 in the .nature of the risks and in safe pract1ces or
in directing personnel to sotrcés of 1nformat1on concerning
safe practices. The project director is responsible for

" understanding the risks associated with the acceptance into,
*. or shipping: from, his/her: designated area all hazardous

radioactive, chemical or b1o1og1ca1 agents. He/She is to be
aware of.the known dangers in working with each particular
hazardous rad1at1on,.chem1ca1 or biological material and to
take the necessary protective and coritainment measures,

" Because federal and state regulations control the use and

shipping of radioactive materials, certain chemicals,
venomous animals, insects, pests, and infectious
microorganisms, the project director must be aware of these

Taws and comply with them.

-The prOJect director is respohsib1e for informing and the

special training of all personnel under his/her supervision
of those specific radiation, chemical or biological hazards
which-are peculiar to his/her activities.

The project director must obtain periodically a statement of
informed consent from all individuals, both employees and
students, working directly under supervision of the project’
director in a University activity where potentially hazardous
radioactive, chemical or biological materials are utilized
and are specific to the activitieés for which the project
director is responsible.  Each individual must be informed

of the "extent of risk" (where known) 1n utilizing hazardous

substances.



5. 1In order to protect individuals from unwitting and
unnecessary exposure, the project director is responsibie
for posting warnings and restricting entry to areas that
contain potentially hazardous radioactive, chemical or
biological .materials. He/she is also responsible for
posting signs as to where information for hazardous

. materials may be obtained. The principal investigator is
‘therefore also responsible for the safe packaging of waste
materials destined to be picked up by Laboratory Animal Care
Service (LACS) or ORCBS. Hazardous materials may not be
disposed of without approval of ORCBS.. EEE

6. The project director is responsible for knowing whether
health monitoring. for employeés or students.is appropriate.
ORCBS will assist in this determination and direct. the
individuals to the Office for arranging the physicians
appointments. ) ' o

D. The Individual's Responsibility’

The_ihdividua1'1ab‘emp1dyeé o} student is functionally responsible
for his or her own safety. (The nature of the responsibilities
differ among these individuals.) a :

A1l individuals performing work with hazardous substances must accept

a shared responsibility for operating in a safe manner once they have

been informed about the extent of risk and safe procedures for their -

activities. Individuals undertaking an activity without direct

supervision by a project director become responsible for performing

those activities associated with hazardous substances safely. This
applies to all students, staff and employees. T
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III1. POLICIES ON CHEMICALS

Materials that constitute a pdtential."chemicai hazard" to-individuals
encountering them are diverse and present throughout the institution.

"These hazards include explosiveness, flammability, .corrosiveness, and

toxicity which ranges from acutely poisonous substances to slower acting
carcinogens, mutagens, and teratogens. This section outlines University
policies and procedures that should be followed to ensure safe handling
of chemical hazards and conformance with federal and state regulations.

'A,

Chemical Hazard Categor1es

‘Hazardous chem1ca1s will be c]ass1f1ed as either Extremely Hazardous

Chemicals (EHC) whose routine use should be discouraged or as

. Moderately Hazardous Chemicals (MHC), many which are in common use.

EHC and MHC will be used only by personnel .whose competence to.use .

-them safely has been established. Further, it is recognized that

assessment of chemical -hazards is a continuing process and that all
chemical compounds should be handled. as though a hazard may exist.

EHC use w111 be permrtted only when additional str1ngent regulations
are met.

Extremely. Hazardous Chem1cals (EHC)

The EHC Tist w111 be regularly updated by the Chem1ca1 and Biological

Safety Officer (CBSO) through continuous review of toxicity and

© . Hazard data developed by OSHA, NIOSH, EPA, DHEW, NIH, FDA and other

organizations. The CBSO will be ass1sted by a sub-committee composed.
of individuals knowledgeable of the physical and chemical properties
of chemicals and their physiological and behavioral effects on living
organisms. This sub-committee will review and approve all amendments -
to the.EHC list. In addition, ‘the sub-committee will -assist the CBSO
in the formation and review of regu]at1ons and guidelines for

- -acquiring, transport1ng, stor1ng, us1ng, disposing of, and mon1tor1ng

specific EHCS.

The Chemical and Biohazards Safety Officer will maintain a current
register of EHCs which will contain information describing the

- hazards associated with each substance, references to its physicé]

and chemical properties, information on antidotes, precautions,
clean-up procedures and so forth.

Stocks of EHC must be stored in secured storage facilities to wh1ch
access is limited to qualified personnel and all movements of EHC
substances into and out of each storage facility must be monitored.
Units which use or maintain stocks of EHCs should. be designated

- clearly by posted warnings and authorized persons should be kept out

of these areas. Individuals in-the area must be informed by
principal investigators before EHCs are used and such notice should
continile in force while EHCs are present. The Office of Radiation,
Chemical and B1o1og1ca1 Safety will provide’ s1gns for Un1vers1ty

‘"areas.-

Personnel us1ng or associated with EHE mater1als must be 1nformed of
the proper handTing procedures pertaining to.these compounds. They
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must have singed a consent form indicating they were trained and are
fully aware of the hazards involved in EHC use, and are aware of and
will abide by the specified safeguards. ‘ ‘

Local medical .facilities should be notified of specific EHC

- substances for which use is contemplated They should be provided with

a copy of the.register of EHC substances and with information
concerning antidotes and treatments for each specific subtance.’

University and Unit Responsibilities for ChemiEa] Haiards

Acqufsitioning, disbursement, use, transportation and dfsposa1lof ERC
materials shall be monitored by the Office of Radiation, Chemical and

. Biological Safety. Project directors should assist ORCBS in
* maintaining a.current and accurate inventory and useful register. It
is not possible to place.the responsibility for monitoring,

acquisition and distribution of EHC chemicals on the Purchasing.
Department or other University offices. '
Responsibility in this matter lies principally with those

individuals -using EHC materials. '

Arrangements for.disposing of all. hazardous wastes shall be made with
the Office of Radiation, Chemical and Biological Safety upon request
of the project director. The procedures to be used will be ° )
communicated to all project directors utilizing hazardous substances.
Conformity with guidelines and procedures is required and compliance

will be subject to inspection. '

The unit safety representative shall be responsible for insuring that
all individuals in the unit using these materials have been
instructed in appropriate safety procedures, that the project
director.is maintaining appropriate written records and that
compliance with safety standards is being enforced, including proper
signs, disposal, and storage procedures. . '

Project Director Responsibilities

The project director is a key individual in all efforts to establish
and improve safe procedures. for hand1ing chemical hazards. The .
following specific responsibilities Tie with the project director,
The project director must: ) : '

1. Inform ORCBS and unit safety officer that ECH materials will

- be used and -that special. precautions have been taken.
Determine that all personnel under his/her supervision in an:
independent mode have received adequate training in the
hand1ing of hazardous chemicals, signed a statement of
informed consent indicating their awareness of the need for
clear labeling,.proper storage, safe handling and proper )
disposal of hazardous chemical substances and have indicated
‘their willingness to perform in. the laboratory and workplace
in accordance with safe practices. Project directors are
also responsible for regular inspection ‘of their areas'
operations- to ensure that personnel are complying with
established guidelines and procedures.

12



Ascertain (with the assistance of the Office of Radiation,

Chemical and Biological Safety and Office of Safety

Services) that the facility in which EHC materials are used
including safety equipment, fumehood, showers, fire ‘
extinguishers, transfer chambers, goggles, masks and gloves
are adequate for the facility and situation and are in
proper Tocations and in working order. They must ensure
that prominent signs call attention to where hazardous
materials are used, and that they. st1pu1ate appropriate

safety procedures.

Be certain that all personne1 are-aware of and capable of

:us1ng disposal procedures specified by ORCBS. Be cognizant
that under certain conditions chemicals can be detoxified

" before disposal and that detoxification and disposal

operations should be mutually- acceptable to the project
director and ORCBS. Project directors are responsible for

-good housekeeping practices which includes arranging for the

disposal of old, unused chemicals and keep1ng the quantity
of flammable mater1a1$ below the posted max1mum for .the

Taboratory.

Have'definite and we11—described procedurés; knoWn and

- easily accessible to all 1nd1v1dua1s‘work1ng in the

laboratory, which are to be applied in hand11ng and.
report1ng Taboratory acc1dents. . :

.See that all areas under their supervision and all

containers in which chemically hazardous materials are used
or stored are clearly labeled.in accordance with

" Right-T o-Know requirements. Ensure that entry of untrained '

persons into restricted access areas 1s strictly controlled
or proh1b1ted

Proaect directors using materials on the EHC Tistvincur the
following additional responsibilities: :

a. He/She must demonstrate to ORCBS that the facilities in
:which hazardous substances are to be used are properly
equipped, and constructed so that the work can be
performed safely. Ensure that work with-the EHCs is
undertaken only when the area in which it is to be done
has’ been determined to be adequate by the Office of
Radiation, Chemical and Biological Safety. .[Ensure that
EHC containers are clearly marked and that these -
‘materials are not Teft unattended or unsecured.

b. Each project director must make Material Data Sheets
available and inform all involved personnel of known
specific hazards in the handling of each hazardous
substance before work has begqun with that substance.

. He/ she must ensure that proper techniques of handling
' ~and disposing of new EHCs have been rev1ewed as well as
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procedures for dea11ng with poss1b1e accidents. He/she
must arrange with ORCBS for health monitoring if that is
required or deemed by ORCBS to be prudent.

c. Project Director.must ensure that each worker signs a
statement of informed consent prior to any operation
involving these compounds, indicating that they have
been informed of the hazards in handling EHCs and will
assume responsibility for following established
procedures. Copies of these statements will be retained -
by the head of the unit, the project director, and ‘the
consenting research worker. ORCBS shall be provided
'access to the statements if requested.

d. Each project d1rector w111 hold periodic meetings (not
less than annually) with all involved personnel to
review safety matters and provide updates with regard
to toxicities, modes of hand]1ng and so forth. ORCBS
will assist upon request.” A1l new employees will be
prov1ded with access to instructions and to safety.

information.

E. Faculty and Teaching Assistants Responsible for Instructional
Laboratories and Demonstration Areas

Each instructor or teach1ng assistant using such fac111t1es
should: .

1.

exercise is conducted.

Avoid ‘the use of hazardous materials and operations whenever
safe alternatives are available without a substantial loss
in instructional qua11ty. Extremely. hazardous chemicals
(EHC) cannot be used in undergraduate instruction. Instruct
all studénts using the laboratory or facility of the )

‘Tocation and proper use of all safety equipment before any

potent1a11y hazardous work is undertaken.

Clearly define safe operat1ng procedures (e.g., use of
transfer boxes, wearing safety glasses, gloves, or aprons)
and strictly enforce their use. :

Notjfy'a11'students of the location of Material Data Sheets
and review chemical hazards involved in specific procedures
to be used and describe the nature and extent of known risk

for these hazards.

Obtain from each student working under his/her supervision a
statement of informed consent, in which the student
acknowledges instruction in safe operating procedures and
agrees to follow. these procedures. "The .signed consent
statements must be collected before the first exper1menta1

/

Be. certa1n that there is a Mater1a] Data Sheet for all’

'chem1ca11y hazardous materials in. the laboratory and that

they are clearly labeled and properly stored.
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-6.

Have a definite and well-described procedure for immediate
response to and reporting of laboratory accidents. ‘

Be certain that ORCBS approved diéposa] procedures are

followed for hazardous wastes and that containers of unused
materials are returned to safe storage.
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IV. BIOLOGICAL SAFETY

This portion of the decument is an outline of procedures.which are to be
followed in the use of hazardous biological materials. in research,
teaching, diagnosis, or as clinical specimens on the Michigan State
University campus or its outlying facilities. Its purpose is to ensure
the safety and well-being of personnel within the University and the
community at large as well as the safety of the domesticated and wild
plant and animal populations in the surrounding areas. Thus, it is
addressed specifically to avoid possible dangers ,in the handling of, or
research with, venomous animals, exotic plants and animals, pathogenic
parasites and microorganisms, and recombinant deoxyribonucleic acid
(DNA).

Procedures: -

In the following descriptive portions of this document, it is an
essential assumption that project directors and instructors are
well trained and skilled in the manipulation of hazardous
biological materials as experimental tools. It is therefore
incumbent on unit administrators either directly or through unit
safety officers to-call these requirements to the attention of
their faculty. The following recommendations are common sense
reiterations of practical procedures.

Numerous examples of exotic plants, insects or other animals are
necessary for education and research programs on the campus.. Some
of these species if released into the surrounding area could
become serious pests. Project directors are responsible for
_insuring the proper containment of each species.

Yenomous Animals

The physical risk and mental turmoil caused to others is too |
great to warrant the keeping of venomous animals as pets. in. .
laboratories, offices, or living quarters.. Obviously, in the
interest of teaching and research, occasions occur when the
housing and maintenance of poisonous animals is necessary and
desirable. Venomous species of snakes, lizards, fishes, .
scorpions, spiders, etc., can be housed easily and handled with -
minimum risk by following a. few routine procedures practiced by
experienced personnel,

Infectious Parasites and Microorganisms

Microbiological hazards include infectious agents (bacteria,
fungi, parasites, viruses, rickettsiae, and chlamydiae) or their
toxins that present risk or potential risk to the well-being of
man, native or domestic animals and plants by infection,
intoxication, or by disruption of the environment. In order to
minimize microbiological hazards in research, clinical and
teaching laboratories, common sense ahd modern technical
procedures must be followed both for the protection of the
personnel concerned and humap and other 1iving poputations beyond
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the Tab.. The project director is responsible for the safe
conduct of all activities employing such hazardous biological
agents. The unit director either directly responsible or
reSpons1b1e through the unit safety -commi ttee. Pathogenic
organisms should never be used in teaching where non-pathogenic
organisms or organisms of Tow pathogenicity will suffice. The
f0110w1ng general policies and procedures are to be followed.
More detailed procedures may be found in sections III -V of the
‘ORCBS Chemicatl and Blolog1ca1 -Safety- Manua] :

A11 cultures isolated from c11n1ca1 spec1mens, natural

. environments, or of unknown orgins must be assumed-to be
“infectious agents until proven otherwise. The utilization of
asept1c techn1ques is essent1a1 in the transfer and handling of

any mi: croorgam sm.

.Loca] health fac111t1es under the Jur1sd1ct1on of the University
.miast be informed prior to the initiation of research with ,
infectious or hazardous biological materials so that proper
serums, antibiotics, -or other counter adgents will be available in
case 'of an accident which leads to an infection or intoxication.
The additional precaution of notifying area, hospitals may be:
Just1f1ed in h1gh risk s1tuat1ons. _

The proaect director should have a definite procedure, available
in wrjting for the immediate handling and reporting of laboratory
accidents which may result-in infecting persofinel under his/her
supervision or the release into the env1ronment of potent1a11y

viable infectious agents.
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Y. RESEARCH INVOLVING RECOMBINANT DNA (DEOXYRIBONUCLEIC ACID)

The project director must abide by. the latest edition of the National
-Institutes of Health Guidelines for Recombinant DNA Research. The
following is a condensed statement of those guidelines.

Recombinant DNAs are defined as molecules that consist of different
segments of natural or synthetic DNA which have been joined together
in cell-free systems, and which have the capacity to infect and
replicate in some host cell, either autonomously or as an integrated

_ part of the host's genome. There is ne apriori way of knowing the
nature of pessible biohazards generated by replication of such DNAs.
For this reason, the National Institutes of Health have established
and published "Guidelines for Research. Involving Recombinant DNA
‘Molecules" which, when followed, allow the promise of recombinant DNA
methodelogy to be realized while advocating caution in view of
potential hazards. Specific topics of importance in the NIH
Guidelines include the Level of Containment and the Responsibilities
of the Project Director and the Umiversity. ' _

Level. of,ContaTnment:

The Guidelines call for the use of good microbiological technique
and for physical and biological barriers to prevent the
dissemination of potentially hazardous bjological agents. The
level of containment) both physcial and biological; in all

~studies 15 to match the estimated potential hazard for each o1
the ‘different classes of recombinant DNA. :

- Responsibilities

Because risks are present (albeit small), research on recombinant
DNA imposes special obligations on both the scientist and the
University. The NIH Guidelines are designed to help the project
director determine the safeguards to be used in a given
situation. However, when a project director's knowledge and
evaluation dictate an increase in containment, he has the
responsibility to increase that containment. Further, specific
obligations of the project director and the University are in the

. guidelines below. :

Thé University

Since in almost all cases NIH grants are made to institutions
rather than individuals, the responsibilities of the project
director are alse the responsibilities -of the institution under
the grant. The Office of Radiation, Chemical and Biological
Safety acts .for the University in this regard to ensure
compliance with the guidelines. The Chemical and Biological
Safety Officer in the Office of Radiation, Chemical and
Biological Safety shall assist the University and the MSU
Biohazards Committee in meeting the institution's safety

obligations in this area.
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Project Director
The project director has the pfimary responsibility for:

1. Determining the appropr1ate level of b1o1og1ca1 and physical
:.conta1nment

‘2. Preparing procedures for dea11ng with acc1denta1 spills and
overt personnel contam1nat1on.

3. Determining the applicability of various precautionary
‘medical practices, sero1og1ca1 men1tor1ng, and immuniation

‘ when available.

4, Secufing_apprOVa1 of the Institutional Biosafety Commi ttee
(IBC) for the proposed research. Approval of the IBC must be
obtained prior to initiation of regulated activities.

. Requests for review in the form of a Recombinant DNA
-‘Agreement should be sent to ORCBS who w11] ‘provide genera]
gu1de11nes for the format. :
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VI. RADIOHAZARDS POLICIES

Guide1ines

'The use of rad1o1sotopes in the State of M1ch1gan is under the

control of the U.S. Nuclear Regulatory Commission and the
Michigan Department of Public Health. The NRC exclusively’
controls the use of reactor produced (byproduct) materials.
Michigan State University will comply with the regulations as
prescribed in the Code of Federal Regulations and Michigan
Department of Public Health Rules Governing Ionizing Radiation.
In addition, Michigan State Un1vers1ty will operate so as to
reduce risk of exposure to a minimum commensurate with conducting

its necessary research, instructional and pub11c service
programs. ) .

Approval to Obtain and Use Rad1o1sotopes.

MSU

Each 1aboratory is requ1red to obta1n from the Isotope Commi ttee
approval prior to using radiocactive isotopes. The MSU : ‘
Radioactive Isotopes Committee is in part the sub-committee in
radiation safety of the Committee on Radiation, Chemical and
Biological Safety. It evaluates the radiological. aspects of ail
proposed investigations. Each project leader shall present, in
wr1t1ng,.h1s/her request to obtain and use rad1oact1ve 1sotopes
to the Committee for its evaluation. The Committee's primary.
concern is radiation safety and thus considers (a) the nature of
the isotopes requested, (b) quantity to be used, and (c) overall
experimental procedures (d) the facilities and equipment
available. Application forms may be obtained from the Office of
Radiation, Chemical and B1o1og1ca1 Safety Office (phone

355-0153). -

Ordering Procedures

A11 requisitions for radioactive isotopes must be approved by the
Office of Radiation, Chemical and Biological Safety.
Authorization is based on the prior approval by the Radioactive
Isotopes Committee for the project leader to obtain and use
radioisotopes. A1l requisitions should be sent by the Project
Leader directly to the Purchasing Department.

Transfer of Rad1oact1ve Isotopes

On- campus transfer of material between 1nvest1gators on d1fferent
projects shall be reported to the Office of Radiation, Chemical
and Biological Safety. Shipment of any byproduct material off
the MSU campus must have the prior consent and approval of the
Office of Radiation, Chemical and Biological Safety. Federal and

State Taws require that the shipper must obtain, through the MSU 'm-

Office of Radiation, Chemical and Biological Safety the
recipient's Nuclear Regulatory Commission or State license number -
prior to shipment of the material. "Byproduct material" means
any radioactive material yielded in or made radioactive by the

~ exposure incident to the process of producing or utilizing

special nuclear (fissionable) material. All rad1oact1ve

- 20



EI

GI

H.

shipments, including cyclotron produced material, must be checked
through the Office of Radiation; Chemical and: B1o1og1ca1 Safety
for compliance with Nuclear Regulatory Commission and State
regu]ationS”c0vering-the'receipf'and transfer-of such materials.

Rad1o1sotope Inventor1es

Use

A rad1o1sotope 1nventory w111 be ma11ed rout1ne1y to each proaect
leader. " The corrected forms must be returned promptly to the
Office of Radiation, Chemical and Biological Safety to-assure
continued authorization for acqu1s1t1on and use of radioactive

materials.
of Rad1at1on Generat1ng Equ1pment

. A11 radiation generating equipment shall be operated in

accordance with the Michigan Department of Pub11c Hea1th s
Ionizing Radiation Ru1es.

Surveys and- Inspect1ons

A radiation survey shall be made by the Office of Rad1at1on
Chemical and B1o1og1ca1 Safety before a new installation is

placed in routine operation and whenever changes are made wh1ch

cou]d affect rad1at1on protection,

ORCBS w111 make annua1 1nspect1ons of a11 radiation generat1ng

.equ1pment in accordance with Michigan Department of Public -

Hea]th s Tonizing Rad1at1on Rules.

Warn1ng S1gns

"A11 radiation produc1ng -equipment sha11 bear a deca1 with
the statement: "CAUTION RADIATION = This equ1pment produces

radiation. when energized.”

Reglstrat1on

A11 machines producing ionizing radiation must be reg1stered

" with the State of. Michigan through the Office of Rad1at1on,

Chemical and Biological Safety.

Responsibilities of the Rad1at1on Safety 0ff1cer (RSO) -

The 1nst1tut1on s radiation safety program is conducted under the

-authority of two radiation safety sub-committees, médical and

non-medical, and is implemented by the Radiation Safety Officer
{RS0) within the Office of Radiation, Chemical and Biological
Safety. The duties of the RSO include prepar1ng regulations,
developing training programs, advising on matters of radiation
protection, maintaining a system of accountability for all

‘radioactive materials from procurement to disposal, 1nspect1ng

work spaces, rad1at1on ‘equipment and hand11ng procedures,
determ1n1ng personne1 radiation exposures, mon1tor1ng
environmental radiation Tevels, and 1nst1tut1ng correct1ve action

in the. event of acc1dents or emergenc1es.
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K.

Responsibi1ities of Users of Radionuclides

When a user receives authorization from ORCBS to work with
radionuclides, she/he becomes directly responsible for 1)
becoming informed of and compliance with all regu]at1ons
governing the use of radionuclides in his/her possession, and 2)
the safe use of his/her radionuclides by other 1nvest1gators or
technicians who work with the mater1a1 under his/her superv1s1on.

She/he has the obligation to:

1'

Ensure that individuals working: w1th radionuclides under
his/her control are properly supervised and have obtained
training and indoctrination required to enable safe working
habits and prevention of exposure to others or contamination
of the surroundings. (Inadequate supervision and lack of
training have been cited in radiation lawsuits as indicative

of negligence.)

Avoid any unnecessary exposure, either to h1mse1f/herse1f or
to others work1ng under h1m/her.' -

Limit the use of radionuclides charged to.him/her to
individuals over whom he/she has supervision and to specified

‘locations.

Keep current the working records on receipt and dispostion of

- radionuclides in his/her possession including use in

o research, transfers to other approved laboratories, storage.

waste disposal etc.

Notify ORCBS and the appropriate administrative department of

any personnel changes and changes in rooms or areas in which
rad1oact1ve mater1a1s may be used or stored :

Keep an accurate and up- to-date 1nventory of the amount of
radicactive material possessed and be prepared to submit this

“inventory to 'IﬂSpECtOY‘S upon request

'Ensure that fully operat1ona1 survey ins trumentation is

available to enable personnel to monitor for. radiation Tevels
during. operations exposure and for surface contamination.

Inform the ORCBS when he/she cannot fulfill his/her
responsibilities because of absence and designate another
qua11f1ed individual to supervise the work. :

Enform the ORCBS when a woman who is or will -be working with’
a source of radiation under his/her supervision is known te

be pregnant. This is required by State law.

The 1mp0rtance of proper record keeping by the individual users
‘as- well as by the institution under whose auspices the work. is
béing performed cahnot be overemphas1zed Records of personnel
exposure, radiation surveys, instrument calibration, waste
disposal, radiation. incidents, and all the other radiation
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activities discussed in this section represent the main proof of
compliance with radiation regulations, and are important for
Tegal purposes as well for an effective radiation safety and
protection program. ' ST ’

Training Required for Working with Radionuclides

Training is required in basic radionuclide handiing techniques.
If the application is for medical uses of the radionuclides,
clinical training in their use is required. Information on
training and experience criteria for specific -procedures should
be obtained from the Office of Radiation, Chemical and Biological

Safety.
Standards. for Radiation Exposure

The basic radiation protection standards formulated by the NRC
for radionuclide.users are published in the Code of Federal
Regulations, Title 10, Parts 19 & 20.. Every user of - '
radionuclides.should obtain and study these standards, which
cover-many topics including permissible doses, permissible.
levels, permissible concentrations, precautionary procedures,
waste disposal,.and required records. It should be emphasized
‘that regardless of 1imits that are set for allowable radiation
exposures, the general policy is to void all unnecessary. exposure
~to fonizing radiation. Copies of the regulations and other
guides may be obtained from the Office of Radiation, Chemical and

Biological Safety.

. Personnel Monitoring

Personnel monitoring ‘devicés are required by law, and records
-must be kept for workers over 18 years of age if they receive or
are liable to receive a dose in any calendar quarter in excess of

25 percent of the occupational. dose 1imits.
Laboratory Design and Equipment
Successful work with radioisotopes requfres_the use of

- laboratories and equipment specially designed for the purpose.
Consult ORCBS. for assistance. e :

Warning Signs

Areas in which radioactive materials are.stored; or are being
used, must be posted with appropriate radiation warning signs.
Signs may be obtained from the Office of Radiation, Chemical and

Biological Safety.
Moni toring Instruments
.Every laboratory using rddioactive materials must possess or have _

available for immediate use some type of radiation monitoring
instrument approved by the Radiation Safety Officer. Each person
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in charge of a laboratory using radioactive materials shall be
responsible for making surveys or having surveys made of all
suspected radiation hazards in the area. It is impossible to
assign the frequency at which these surveys should be made, but
they should be made at least after every use of the laboratory
that could result in fresh contamination. The Office of

. Radiation, Chemical and Biological Safety is to be immediately
“informed whenever suspected. hazardous conditions exist (e.g., if
a serious spill occurs or a potentially Hazardous condition
exists). The Department of Public Safety must also be informed
of serious problems requiring diversion of people from the area.

R. Surveys by the Office of Radiation, Chemical and Biological
Safety ' .

The Radiation Safety Officer and his staff will make 1ndependent
routine surveys and pass pertinent information on to those
responsible for keeping the laboratory in a safe condition.
Records will be kept by the Office of Radiation, Chemical and
Biological Safety showing the results of' these surveys. Records
are maintained for inspection by the U.S. Nuclear Regulatory
Commission and the Michigan Department of Public Health.
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VII.

PROCEDURES FOR AUTHORIZING MEDICAL MONITORING OF UNIVERSITY
STUDENTS, EMPLOYEES OR VISITORS

As a condition of employment by or énr011ment in Michigan State
University,* individuals who have been exposed to toxic materials

at University facilities must dgree to obtain competent medical
examination and .advice re1at1ve to poss1b1e r1sks to their

health.

It is the responsibi]ity of the project director through his/her
administrative unit in which the suspected exposure occurred to
arrange for appropriate notification of the Office of Rad1at1on,
Chemical and Biological Safety. .

1. The Office of Radiation, Chemical and Bi0109ica1.5afety shall
make an assessment-of the circumstances surrounding the
alleged exposure and if there is sufficient reason to suspect
that potentially significant exposure has occurred, the ORCBS
will formally notify, in writing, University employees,
students or-visitors who may have sustained a potential
exposure to hazardous and/or regulated substances ..

2. This notification sha]] also include a request that the

notified ‘individual obtain a qualified medical examination
concerning potential health risks.

3. Copies of this formal notification shall be filed with the
appropriate office for all University employees, with the’
. Office of the Reg1strar for all students, and with the ORCBS

- for v1s1tors.

" Depending on the categories of “the individuals requiring medical

moni toring or treatment the appropriate University office shall -
be responsible for arranging for the medical examination and '
continuing care to the extent indicated by the results of the
examination. Such services shall be made available to University
employees, students and visitors who have received official
notice from ORCBS (see second paragraph above). ORCBS will
provide the details of the exposure and any specialized
information they have which may -be useful to the physician. The
appropriate University office will arrange for billing the unit
in which the potential exposure occurred for appropriate costs of

~ the medical services arising as a result of the alleged exposure,

* This 1anguage is recommended by the'safety advisory.
bodies but is still being examined by the University

before final approval.
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If employees, students or visitors suspect they have been exposed
to hazardous or regulated substances in connection with a -
University activity, they, or their representative, must report
the fncident to ORCBS in sufficient detail for that unit to make
- a judgment, If ORCBS concurs that there was probable exposure,
the procedures in paragraph 2 and 3 above shall be followed. If
ORCBS does not concur that exposure was likely, the employee, or
visitor, may seek medical examination at his or her own expense.
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VIII. SPECIAL CASES

Suépectéd Theft of Hazardous Materials.

If project directors, department chairpersons or others in a unit
" detect or suspect theft or -unauthorized removal of hazardous

radiation, chemical or biological materials or equipment they

should report this immediately to ORCBS and to Public Safety.

Decommissioning, Disposal or Transfer of Hazards.

Project directors, unit chairpersons and directors, faculty and
others wishing to take out of service, . divert to.other uses or
otherwise transfer potentiaily Hazardous equipment, facilities
and laboratories must first obtain the written approval the

_ Director of ORCBS. The Director of ORCBS shall .consult with the
Safety Advisory Committee oni (a) whéther: to transfer '

. responsibility for the unwanted facility, equipment or laboratory

. to.another qualified user or, (b) whether to dispose of it.
Arrangeménts for covering the costs of decommissioning and
disposal or transfer shall be hegotiated among’ the units and
colleges involved. :
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IX. REFERE&CES

Federal R1ght-To—Knew Leg1s1at1on CFR T1t1e 29, Chapter XYII
Part 1910 ‘Subpart £, Section 1910, 1200. _

'Toxnc Substance Contro].b:PubaJc;Law 94-459 (S. 3149),
October 11, 1976. ' _

'Occupat1ona1 Safety and Health Act of 1970 PL_9;4§96 (S.
2193), December 29, 1970 .

Guidelines for Research Invo]v1ng 'Recombinant DNA, Nat1ona1
Inst1tute of: Hea1th current nssue.

NRC Code of Federa] Regulations, T1tTe 10, Parts 19 and 20.

Michigan 0ccupat1ona1 Health aand Safety, Cat No. 154, P.A. 1974
and Act No. 306, P.A. 1969 as ammended.

Michigan Ion1z1ng Rad1at1on Ru]es, Act No. 305, P.A, 1972,
Michigan Department.of Natura] Resources, Act No. 64 P.A. 1979,

Act No. 641, P.A. 1978, Act No. 348, P.A. 1965 and other
compiled acts by authority of Act No. 411, P. A 1965 and Act No.

306, P.A. 1969. | |
Michigan Right-To-Know Legislation #B 4111, 5250 and 5251.

Chart - see Appendix 1.
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‘ Appendix 1 ADMINISTRATIVE ORGANIZATION

Board of Trustees
| President o
— T . ]
Provost and V.P. for V.P. for Research , V.P. for Finance and
‘Academic Affairs . | and Graduate Studies Operations and Treasurer,
1 , I'd '
- : .’ _

Advisory Committee for Office of Radiation, Department of
| Radiation, Chemical and {---| Chemical and Biological | Public Safety
" Biological Safety Safety

Hazardous Chemical Subcommittee

Institutional Biosafety Subcommittee |. -

Radiation Safety Subcommittee, Non-medical

Medical Radiation Safety Subcommittee |

Environmental Oversight Committee
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ATTACHMENT 4

CONTINGENCY PLAN



Draft Contingency Plan, Revision 2
Site ID No. MID 053 343 976

FORM EQP 5111 ATTACHMENT TEMPLATE A7
CONTINGENCY PLAN

This document is an attachment to the Michigan Department of Environmental Quality's (DEQ)
Instructions for Completing Form EQP 5111, Operating License Application Form for. Hazardous
Waste Treatment, Storage, and Disposal Facilifies. See Form EQP 5111 for details on how to
use this attachment. : : o

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of
Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(Act 451), R 299.9501, R 299.9508(1)(b), R 299.9504(1)(c), R 299.9607, and Title 40 of the
Code of Federal Regulations (CFR) §§264.50 through 264.56, and 270.14(b)(7), establish
requirements for contingency plans at hazardous waste management facilities. All references

" 1o 40 CFR citations specified herein-are adopted by reference in R 299.11003.

This license application template addresses requirements for a contingency plan at the
hazardous waste management facility for the Michigan State University Waste Storage Facility
in Lansing, Michigan. It is recommended that the MSU WSF perform annual drill exercises with
the local fire department and emergency responders using the contingency plan to make sure
all staff are familiar with the plan and determine whether the plan needs any updating.

(Check as appropriaté)

] Applicant for Operating License for Existing Facility .

X Applicant for Qperating License for New, Altered, Enlarged, or EXpandéd Fécility
Thié template is organi;zed as follows: | | |

INTRODUCTION
A7.A BACKGROUND INFORMATION
i A7.A.1  Purpose of the Contingency Plan
A7.A.2 - Description of Facility Operations
A7.A.3 ° Identification of Potential Situations
A7.B EMERGENCY COORDINATORS
- A7.B.1 Identification of Primary and Alternate Emergency Coordinators
‘A7.B.2 . Qualifications of the Emergency Coordinators S
‘Table A7.B.1 Identification of Primary and alternate Emergency Coordinators
A7.B.3  Authority to Commit Resources
A7.C IMPLEMENTATION OF THE CONTINGENCY PLAN .
A7.D EMERGENCY PROCEDURES - :
A7.D.1 Immediate Notification Procedures for Facility Personnel and State and Local
Agencies with Designated Response Roles
A7.D.2 ' Procedures to Be Used for Identification of Releases = .
A7.D.3  Procedures to Be Used to Assess Potential Hazards to Human Health and
: the Environment .~ .
A7.D.4  Procedures to Determine if Evacuation is Necessary and Immediate
Notification of Michigan Pollution Emergency Alerting System and National
. Response Center | : K
- A7.D.5  Procedures to Be Used to Ensure That Fires, Explosions, and Releases Do
Not Occur, Reoccur, or Spread During the Emergency
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Draft Contingency Plan, Revision 2
Site ID No. MID 053 343 976

Table A7.D.1 Federal, State and Local Response Contacts’ :
A7.D.6  Procedures to Be Used to Monitor Equipment Should Facility Operatlons N

Cease
A7.D.7  Procedures to Provide Proper Treatment Storage, and Disposal for Any
' Released Materials
A7.D.8 Procedures for Cleanup and Decontamination
A7.E NOTIFICATION AND RECORD KEEPING REQUIREMENTS
A7.E.1 Procedures to Be Used to Notify State and Federal Officials Prior to
Commencement of Operations
A7.E.2  Record Keeping Requirements
A7.E.2(a) Operating Record
7 A7.E.2(b) Written incident Report -
A7.F PROCEDURES FOR REVIEWING AND AMENDING THE CONTINGENCY PLAN
Attachment A7.1 Docurhentation of Arrangements with Local Authorities A
Attachment A7.2 Evacuation Plan and Routes
Attachment A7.3 Emergency Equipment Description -
Attachment A7.4 Procedures for Assessing Offsite Risk During and After a Significant Release

GUlDANCEIREFERENCES
DEQ Operational Memo 111-22: "lmplementatlon of a Facility's Hazardous Waste
Contingency Plan and Reporting Obligations,” May 24, 2000.

INTRODUCTION

The contingency plan contained in this template serves two functions: (1) presenting required
application information and demonstrating that the facility meets the performance standards in

40 CFR, Part 264; and (2) serving as the actual Contingency Plan to be used by the facility. All
sections of this template must be completed with these functions in mind.

A7.A BACKGROUND INFORMATION

A7.A1 Purpose of the Contingency Plan
[R 299.9607 and 40 CFR §§264.51and 264.53]

This Contingency Plan has been prepared in accordance with the requirements of

40 CFR, Part 264, Subpart D, and R 299.9607. Itis designed to establish the necessary
planned procedures to be followed in the event of an emergency situation at the Michigan State
University facility in Lansing, Michigan, such as a fire, explosion, or any unplanned sudden or
nonsudden release of hazardous waste or hazardous waste constituents to the air, sorl or
water. :

The provisions of thrs plan will be. carned out immediately whenever there is a fire, explosron or
release of hazardous waste or hazardous waste constituents that could threaten human health -

or the environment.

Copies of the Contingency Plan have been provided to emergency response agencies in order
to familiarize them with the facility layout, the properties of the material handled, locations of the
working areas, access routes into and within the facility, possible evacuation routes from the
facility, and types of injuries or iliness that could result from releases of materials at the facility.

. This information has been submitted to: ‘ R
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Draft Contingency Plan, Revision 2
Site ID No. MID 053 343 976 - |

* Michigan Department of Environmental Quality
Michigan State University Police Department

- East Lansing Police Department '

East Lansing Fire Department

Sparrow Hospital

MSU has and c@ntinues to provide state and local agencies with copies and amendments fo
- our contingency plan: - :

oo

A7.A2 Description of Facility Operations

The Contingency Plan for the Michigan State University (MSU) Waste Storage Facility (WSF)
has been designed to minimize hazards to human health and the environment from fires,
explosions, or any unplanned release of wastes to the environment. The provisions of this plan
will be immediately implemented whenever there is a fire, explosion, or release of any
hazardous substance which may threaten human health or the environment.

Michigan State University is a non-profit research and teaching institution generating a diverse
hazardous waste stream. The wastes generated by numerous sites. across campus are
transported to the Waste Storage Facility located at the intersection of Jolly and Collins Road.
‘The identity of the individual wastes is provided by the generators prior to their transport to the
storage facility. The waste materials are then stored and containerized at this facility until
shipment to licensed hazardous waste disposal facilities. A listing of the types of hazardous
wastes handled at the facility is listed in Table A2.A.1. '

The Waste Storage Facility consists of an East Storage Building used for consolidation and
storage, and a West Storage Building used for storage of 55-gallon drums of waste. The
Waste Storage Facility was constructed to safely store different types of wastes in containers of
55-gallons or less and reduce the possibility of reactions between incompatible substances.
The structure provides the necessary containment of wastes in separate rooms in the event of
accidental releases. Construction safety features of the facility include the presence of
explosion proof wiring and lighting, the maintenance of extensive safety equipment, specific
protocols for the handling of all wastes, fire suppression and security alarm systems.

The Contingency Plan has been developed to direct the efficient response of personnel in the
event of fire, explosion, or the release of hazardous substances. The Plan describes the
actions of EHS personnel and how these individuals would coordinate their efforts with local
emergency response teams, police departments, fire departments, and hospitals. The Plan
includes the names, addresses and phone numbers of personnel serving as emergency
coordinators, as well as the location and availability of emergency equipment at the site.
Evacuation plans for the storage facility are also included.

A7.A.3 Identification of Potential Situations '

The Contingency Plan will be ifnplemented in the event of any of '
the following incidents: : :
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Draft Contingency Plan, Revision 2
Site ID No. MID 053 343 976

- Fire at the storage facility necessitating the use of professional firefighters.
- Explosion at the facility resulting in the:
loss. of the integrity of the containment design of the structure;
release, or threatened release of waste materials from the facility;
imminent release of hazardous waste from the facility.
- Release or imminent release from the facility of:
hazardous waste to-the environment;
any other material which would lmpact human health or the envnronment
- Vandalism resulting in:
the release, or threatened release of hazardous waste from the facility;
loss of security at the facility.
- Civil disorder resulting in: '
the release, or threatened release of hazardous waste from the facility;
loss of security at the facility. '
- Uncontrolled reactions or spills resulting in:
a sustained IDLH condition within the facility necessxtatmg the use of outside resources
to intervene and remediate the conditions;
a release of toxic vapor into the environment at a volume sufﬁcnent to cause extreme
annoyance or discomfort to off-site personnel.
- Rupture of the pressurized fire suppressant gas system resulting in the release of hazardous
waste info the environment.
- Imminent hazard potential (tornado, war, etc.) wjll result in the establishment of a standby
status of the Contlngency Plan at the direction of the' Emergency Coordinator.

A7.B EMERGENCY COORDINATORS
' [R299.9607 and 40 CFR §§264.52 and 264.55]

A7.B.1 - Identification of Primary and Alternate,Emergency Coordinators
[R 299.9607 and 40 CFR §§264.52 and 264.55]

At all times there is at least one employee, either on the facility premises or on call and within
reasonable fravel distance of the facility, with the responsibility for coordinating all emergency
response measures. The list of employees designated as emergency coordinators is contained
_ in Table A7.B.1. The coordinators are Ilsted in the order in which they Wl” assume
responsibility.

An Emergency Coordmator will, at all times, be elther at the EHS Office (355~ 0153) the
Waste Storage Facility (355-1780), or on call. The individual on call will carry the MSU
Hazardous Materials Pager (360-6271), and can arrive on campus within a short period of
time following notification. The EHS Hazardous Waste Coordmator has been designated
as the Primary Emergency Coordinator.

A7.B.2 Qualifications of the Emergency Coordinators
[R 299.9607 and 40 CFR §264.55]

An Emergency Coordinator WI” at all times, be either at the Waste Storage Facility, or on call.
The individual on call is avallable to reach the facility w1th|n a short period of time following
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" Draft Contingency Plan, Revision 2
Site ID No. MID 053 343 976

noftification. Each Emergency Coordinator has been familiarized with all aspects of the
Contingency Plan, the operation of the storage facility, the physical layout of the facility, and the
location of records pertaining to the facility. Each individual has taken a 40-hour HAZWOPER
training program and is familiar with environmental regulations and components regarding
emergencies at the WSF. Several of the coordinators have over 25 years experience each in
the environmental field. Each individual has been delegated the authority to commit the
resources necessary to respond appropriately to any emergency at the facility.

Table A7.B.1 contains a list of individuals presently serving as Emergency Coordinators. The
EHS Hazardous Waste Coordinator has been designated as the Primary Emergency R
Coordinator. Other Coordinators are listed in the order in which they will assume responsibility.
The names, addresses, and phone numbers of the Emergency Coordinators contained in the
Contingency Plan have been provided to the local emergency response units, and are posted
on the wall beside all telephones in the facility.
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Table A7.B.1

Draft Contingency Plan, Revision 2

Site ID No. MID 053 343 876

Michigan State University Waste Storage Facility

846 Eagles Nest

517-432-4454

Identification of Primary and Alternate Emergency Coordinators

- 51 _7—676—391 2

Brian Smith Ct, Mason, Ml | 517-881-7410*
— e [
RobertJ. Ceru | L \ﬁg‘:oen""ﬁﬂel” v 517-676-9004
JohmParmer | R RSO N R | O gronor- | 5176556809
Phil Weinstein 8605 vl A Pt 517-455-7525
Genevieve Cottrell 1:;;[:;)’?/58 511()7_?234‘?_?;;65* 81 0-624—3326*

David Erickson

6070 Park Lake

Rd, Bath, MI

517-355-6545
517-256-9033*

517-256-9033*

~ Pat Thompson

. 211 Coveniry Ln,

517-355-6743

517-676-3632

517-881-9505*

Mason, Ml 517-285-0520*
. 2301 Hanover Dr, 517-432-5660 i
Jonathan Stiegiitz Lansing, Ml - 517-256-9001* 517-853-8162
James Green 4509 Chippewa, 517-355-4514 517-381-1803
Okemos, Ml

Denotes cell phone number

Authority to Commit Resources

A7.B.3 to C _
- [R 299.9607 arid 40 CFR §264.55] ,

MSU Administration supports and delegates authority to emergency coordinators to access any
_necessary resources in the event of an incident at the MSU WSF.

IMPLEMENTATION OF THE CONTINGENCY PLAN
- [R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56]

A7.C

The emergency coordinator must be contacted immediately in the occurrence of any situation

that may result in potential or actual threats to human health or the environment. The

emergency coordinator must implement this plan whenever there is a fire, explosion, or release

of hazardous waste or hazardous waste constituents that could threaten human health or the
environment. . : _ ;
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Draft Contingency Plan, Revision 2
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The following situations are _provided as guidance to facility personnel as the conditions or
circumstances under which the plan must be implemented:

The Contingency Plan will be implemented in the event of any of
the following incidents:

- Fire at the storage facrhty necessitating the use of professional flreﬂghters
- Explosion at the facility resulting in the:
loss of the integrity of the containment design of the structure;
release, or threatened release of waste materials from the facility;
imminent release of hazardous waste from the facility.
- Release or imminent release from the facility of:
hazardous waste to the environment;
any other material which would impact human health or the envrronment
= Vandalism resulting-in:
the release, or'threatened release of hazardous waste from the facrlrty,
loss of security at the facility.
- Civil disorder resulting in:
the release, or threatened release of hazardous waste from the facrlrty
loss of security at the facility.
- Uncontrolled reactions or spills resulting in:
a sustained IDLH condition within the facility necessitating the use of outside resources
to intervene and remediate the conditions;
_ a release of toxic vapor into the environment at a volume sufficient to cause extreme
annoyance or discomfort to off-site personnel.
- Rupture of the pressurized fire suppressant gas system resultrng in the release of hazardous
waste into the environment.
- Imminent hazard potential (tornado, war, etc.).will result in the establishment of a standby
status of the Contlngency Plan at the direction of the Emergency Coordinator.

An Emergency Coordlnator will, at all times, be either at the EHS Office (517- 355 0153)
Chemical Storage Facility (517-355-1780), or on call. The individual on call will carry the MSU
- Hazardous Materials Pager (517-360-6271), and can arrlve on campus within a short period of
time following notn"" cation.

In the event of an alarm signal being received by the monitoring company's security desk,
appropriate alarm information is sent to the East Lansing Dispatch or MSU Police Department
desk. These are staffed 24 hours/day, seven days/week. The EHS staff is contacted directly
for non-fire alarms during normal business hours. The Emergency Coordinator and the
approprlate emergency response unit are notified, dependlng upon the nature of the alarm.

A7.D EMERGENCY PROCEDURES
[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56]

“The following general procedures have been established for implementation by facrllty
personnel and the emergency coordinator in order to efficiently respond to the release of -
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Site ID No.MID 053 343 976

hazardous waste or hazardous waste constituents that couid threaten human health or the
environment.

A7.D.1 Immediate Notification Procedures for Facility Personnel and State and
Local Agencies with Designated Response Roles
[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56]

The list of emergency contacts in Table A7.D.1 identifies local emergency response agencies,
and state and federal authorities that must be notified in the event of an imminent or actual
emergency situation requiring response.

The emergency coordinator will be responsible for ensurmg that all appropriate authorltles are
notified as necessary.

During operational hours, employees at the facility will be made aware of any incident by visual
or audible alarms systems. During non-operational hours, the on-call emergency coordinator
will make an assessment of the incident and contact necessary resources to minimize any type
of release from the facility that may impact the environment. WSF personnel are. also
accessible via cell phone communlcatlon for emergency notification.

A7.D.2 Procedures to Be Used for Identification of Releases
' [R 299.9607 and 40 CFR §§264.51., 264.52, and 264.56]

. Determination of the type of material released will be based on MSU generator knowledge and
documentation accompanying the waste material (manifests, pick-up tags). Visual
observations and appropriate instrumentation will be used for source identification as
necessary. Whether or not visual observation is possible, the identity and volume of the
hazardous wastes present at the storage facility may also be made from records at the EHS
office. These records provide the general ldentlty and volume of hazardous wastes presently at
the storage fac:lllty :

A7.D.3 Procedures to Be Used to Assess Potential Haiards to Human Health and

the Environment
[R 299.9607 and 40 CFR §§264 51, 264. 52 and 264. 56]

The emergency coordinator will use knowledge of chemicals on site as well as manifests and
chemical records (including Material Safety Data Sheets) to assess possible hazards, both
direct and indirect, to human health or the environment that may result from the release, fire, or
explosion. -

This assessment will include the following:

- The possibility of further fire, explosion, or release of additional substances.

- The possible presence of toxic, |rr|tat|ng, or asphyXlatlng gases which may be generated asa
result of the release.

- The effect of the contamination-and run-off of the water, or other chemical agents used fo
control fire or explosions at the facility.
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- The possibility of any additional chemical and or physical reactions.
- The effect of current weather conditions in spreading hazards.

A7.D.4 Procedures to Determine if Evacuation Is Necessary and lfnmediate _
Notification of Michigan Pollution Emergency Alerting System, and the

National Response Center
- [R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56]

A determination will be made by the emergency coordinator and the local agencies (MSU police

and fire), with a consideration of wind direction, if it is necessary to evacuate the local area

around the storage facility due to the extent and nature of the release and wind direction. The .
~ actually jurisdiction for evacuation of an area will be made by the MSU Police Department.

If the emergency coordinator's assessment indicates that evacuation of facility areas may be
advisable, he will implement the evacuation plan for the facility. If the emergency coordinator's
assessment indicates that evacuation of the surrounding local areas is also advisable, the
appropriate local authorities will be immediately notified (see Table A7.D.1). The National
Response Center will also be notified (see Table'A7.D.1), and the following information will be
provided: - : ' : e

Name and telephone number of the reporting individual

Name and address of the facility (Michigan State University Waste Storage
Facility, 3634 E. Jolly Road, Lansing, MI) : '

Time and type of incident

Type and quantity of materials involved '

Possible hazards to human health or the environment

Extent of injuries, if applicable g

N —

oo~ W

The facility's evacuation plan and map are included in this Contingency Plan as
Attachments A7.2 and A7.3. , :

A7.D.5 Procedures to Be Used to Ensure that Fires, Explosions, and Releases Do
Not Occur, Reoccur, or Spread During the Emergency '
[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56(e), 264.227, and
264.200] ‘ ' . _

Whenever there is an imminent or actual emergency situation where the potential or actual
release of hazardous waste or hazardous waste constituents may threaten human health or the
environment, the facility will implement the following procedures: '

The Emergency Coordinator will assist the MSU Police and East Lansing Fire Department
personnel in determining what measures might be appropriate in attempting to stop additional
releases of materials both within and from the facility. If possible, the Emergency Coordinator

* should determine if pressure buildup has occurred in the storage containers. If materials have
been released to the environment, the danger to human health and the environment will be
assessed. Resources will be committed initially to contain, and subsequently to decontaminate
the affected area. ' : '
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Once the emergency situation has been managed, the Emergency Coordinator will provide for
the treatment, storage, or disposal of recovered wastes, contaminated soil, contaminated water,
or other contaminated materials. In addition, non-disposable equipment used in the emergency
situation will be decontaminated as well as any structural units which were affected by the
release. Typical procedures for these functlons are described below.

All of the containers in the storage area will be removed to a non- contamlnated portion of the
facility. If no portion of the facility remains for appropriate storage, then all containers will be
removed to a licensed waste disposal facility. All-containers will be moved either by hand or by
hand-truck devices. Following the identification of the released substances, materials used for
decontamination Wl|| be placed into appropriate containers for shlpment to a licensed disposal
facility. .

Table A7.D.1 Federal, State, and Local Response Contacts

Local: ‘ - Phone:

. East Lansing Police Department ' _ 517-351-4220
' East Lansing Fire Department 517-351-4220

Sparrow Hospital ' : 517-483-2222
MSU Administration Office ' : a 517-355-0306 .
State: Phone:
Michigan State Pollce ' 517-332-2521
MDEQ - Waste' Management Division ' 517-353-6010
MDEQ - Pollution Emergency Alert System _ 800-292-4706
National Response Center: "~ Phone: .
National Response Center 800-424-8802

Page 10 of 14 Form EQP 5111 Attachment Template A7 . 8/7/13



Draft Contingency Plan, Revisioh 2
Site ID No. MID 053 343 976

Attachment A7.3 is a detailed description of the type, amount, and location of all emergency
“equipment at the Michigan State University Waste Storage Facility.

A7.D.6 Procedures to Be Used to Monitor Equment Should Facility Operatlons

Cease
[R 299.9607 and 40 CFR §§264. 51 264. 52 and 264 56(f)]

The MSU WSEF is a storage facrllty only and does not have any valves plpes tanks, or other
treatment vessels that requnre monitoring. .

A7.D.7T Procedures to Provide Proper Treatment Storage, and Disposal for Any

Released Materials
[R 299.9607 and 40 CFR §§264. 51, 264.52, and 264.56(g)]

- MSU has the resources available onSIte for the proper contalnment and management of any
released material as identified in Template A3 Waste Analysis plan. The established protocol
for the clean-up of any unlikely release will be based on quantity and characteristics of the .
released material and. state and Federal regulatlons dictating the type of disposal options

available.

Description of Wastes Stored: : ‘ ‘
A broad range of chemical wastes are stored at the MSU WSF. The quantities of most of these

chemicals are small since they are used for research and teaching purposes rather than
industrial production. Because of the diversity, it is estimated that greater than 2,000 separate
chemicals are received for storage at the facility. The waste materials have been organized
into the following separate waste streams: depending on their chemical nature:

; MSU 1.D. #. Waste Strea.m and Substance

001. Flammable Liquid, Toxic = - : 015. Organic Peroxides Lab Pack
002. Mixed Acid Solutions _ 016. Perchloric Acid Lab Pack
-003. Flammable Liquid, Corrosive - 017. Pyrophoric Lab Pack
- 004. Chromic Acid/Sulfuric Aeid Solutions 018. Flammable Solids Lab Pack
005. Nitric Acid Solutions "~ 019. Flammable Liquids Lab Pack
006. Formalin Solution o 020. Aerosol Lab Pack
007. Pesticide/Herbicide Rmsate | ~'021. Poison Lab Pack
008. Mercury Contaminated Debris 022. Corrosive Solids Lab Pack
" 009. Paint Related Material - 023. Oxidizer Lab Pack
010. Chioroform Debris - © 024. Water Reactive Lab Pack
" 011. Aflatoxin Debris ' ' 025. Not Classified Lab Pack
012. PCB Debris : ' 026. Compressed Gas Cylinders

013. PCB Baliasts ' 027. Empty Containers
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014. Reactive Cyanides and Sulfides Lab Pack  028. Mixed Radioactive/Chemical
029. Aerosol Cans-

A7.D.8 Procedures for Cleanup and Decontamination ,
[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56(h)]

All of the containers in the storage area will be removed to a non-contaminated portion of the
facility. If no portion of the facility remains for appropriate storage, then all containers will be
removed to a licensed waste disposal facility. All containers will be moved either by hand or by
hand-truck devices. Following the identification of the released substances, materials used for
-decontamination wnll be placed into appropriate containers for shipment to a llcensed disposal”
facility.

After the removal of the waste materials, the affected inside walls and floors of the facility will
be decontaminated with a high-pressure, hot-water (dilute soap solution) spray, or by hand
wiping of the surfaces. If this is deemed insufficient by the Emergency Coordinator, other
means of decontamination specific to the material being removed will be incorporated. This
work will be supervised and most likely, but not exclusively, performed by EHS personnel.
These personnel will be required to wear appropriate personal protective equipment such as
chemically resistant suits, head protection, gloves, boots, and respiratory protection. Chemical
neutralizers and spill control pillows will be available during this decontamination process. Prior
to leaving the site, the protective clothing will be either decontaminated or placed in drums for

" appropriate disposal. All solutions and materials used in the decontamination process
containing hazardous wastes will be containerized in drums and transported to a licensed
disposal facility.

The construction of the storage facility has incorporated several precautions which prevent or
greatly limit the possibility of a release to the soils around the facility. In the event that soils
around the facility have been impacted during the emergency situation, the contaminated
portions will be excavated and transported to a licensed hazardous waste disposal facility.
Initially, only the soils which are visually observed to be impacted will be excavated. This will be
followed by additional sampling and analyses to confirm that the horizontal and vertical extent of
the decontamination has been determined. If these efforts identify the continued presence of
contamination, additional excavations will be performed until it has been conﬂrmed that all
degradatlon has been removed to acceptable levels.

Following an emergency situation resulting in the release of hazardous waste, the surface water
flowing adjacent fo the site will be sampled and analyzed for the routine parameter list identified
in the surface water monitoring program. Sampling will be collected both upstream and
downstream of the facility for the same parameters. The results of these analyses will
determine the necessity of remedial action.

The Emergency. Coordinator will ensure that no waste materials incompatible with the released ..
material are introduced, or stored, in the affected area until the decontamination process is
complete. - All equipment used in the response to the emergency situation will be disposed of,

or decontaminated, following the completion of the decontamination process. All spent safety
equipment will be replaced before the resumption of normal activities at the storage facility.
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A7.E NOTIFICATION AND RECORD KEEPING REQUIREMENTS
[R 299. 9607 and 40 CFR §§264.51, 264.52, and 264.56(|) and (j)

The following subsections |dentify procedures that must be followed to meet the notificatlon and
record keeping requnrements

A7.EA1 Procedures. to Be Used to Notify State and Federal OffICIa|S Prlor to

Commencement of Operations
- [R299.9607 and 40 CFR §§264.51, 264.52, and 264. 56]

Before operatlons are resumed, an |nspect|on of all emergency equipment will be conducted.
The emergency coordinator must notify the EPA, MDNRE, and local authorities that post-
emergency equipment maintenance has been performed and operations at the facility will be

resumed

Following the completion of the emergency response and decontaminatlon procedures, the
following actions will occur: :

- A safety’inspection will be conducted by the Emergency Coordinator. This inspection Wlll
certify that the decontamination process has been completed, and that the proper
emergency equipment has been restocked and is on-hand.

- The emergency coordinator will iet the agencies listed in Table A7 D.1 know the date that
operations will commence at the MSU WSF. '

A7.E.2 Record Keepmg Requrrements
[R 299.9607 and 40 CFR §§264 51, 264.52, and 264. 56(])]

A7.E.2(a) Operating Record

In the event of an emergency situation that requires implementation of the Contingency Plan,
the emergency coordinator will record in the facility's operating record the time, date, and
description of the event. The operating record is maintained by Michigan State University
Environmental Health and Safety and can be found at the following location: EHS Office, 1449
Engineering Research Court, Room C124, East Lansing, Ml 48824. ‘

AT.E(2)(b)  Written Incident Report |

Within 15 days of an incident requiring implementation of the Contingency Plan the: Michlgan
State University Waste Storage facility will submit a written inc:|dent report to the EPA Regional
Administrator and the Director of the MDNRE.

The 'report will contain the following information:

Name address, and telephone number of the facility, and the owner/operator
Date, time, and type of incident.

Type and quantity of materials involved.
Assessment of actual or potential hazards to human health and the environment.

Extent of injuries, if applicable.

agprOd~
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6. Estimated quantity and disposition of recovered materials that resulted from the incident.

A7 F PROCEDURES FOR REVIEWING AND AMENDING THE CONTINGENCY PLAN
[R299. 9607 and 40 CFR §264.54] ' :

To ensure that the Contingency Plan remains an effective document, the Plan will be reviewed
annually for effectiveness. It will be amended whenever the permit is revised, following the
failure of an emergency response, or following any substantial structural or operational changes
associated with the WSF. In addition, the Plan will be amended whenever there is a change

associated with the position of emergency coordinator, or a substantial change in the list of
emergency equipment. ' :

Attachment A7.1: Documentation of Arrangements with Local Authorities
Attachment A7.2: Evacuation Plan
Figure A7.2: Evaéuétion Routes

Attachment A7.3: Emergency Equipment Description

Attachment A7.4: Procedure for Assessing Off-Site Risk Durlng and After a Significant
Release -
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o Documentation of Arrang,ements with Local Authorities






_ " DEPARTMENT OF
ENVIRONMENTAL
HEALTH & SAFETY
" . Office of Radfation,

Chemical; & Biolagical
- Safety

MICHIGAN STATE

UNIVERSITY

March 23, 2010

Sparrow Hospital
Theresa Jenkins
Emergency Department
1215 E. Michigan
Lansing, Ml 48912

To Whom this may concern,

The Environmental Health and Safety: Department at Michigan State
- University is updating the Operating Licenss. of the Hazardous Waste
Facility. As part of the license to handle hazardous waste, agreements
have been in pldace with various emergency response units that would be
‘involved were a response needed. The license renewal requires that we
have on flle an acknowledgement of receipt of the facility Contingency
Plan by the various responding parties. ' S

P!ease"acknowledge receipt of the Plan by signing below.

We have 'recéived tﬂh‘e, Michigan State.University Contingency Plan in thgé '
. event that an emergency would require its implementation. .

A

. Signature -

Michigan State University .

C~125 Researth Complex -
" Engifeering

_ EastLansing, M
48824-1326

- 517/355-0153 .
Fax: 517/353-4871 -

—Té_—‘/c:%o\ Q\ {U Z:(.. k l

Prinfed Name and Title .

_Date :

MSU is an affimative-action, . .

"+ equal-gpportuntly eimployer.

shsfio






MICHIGAN STATE

UNIVERSITY

March 23, 2010

Michigan State University
Department of Public Safety
Penny Fischer

Public Safety Building

To Wh.or'n" this may coneern', |

The Environmental Health and Safety Department at Mlchlgan State -

‘University is updating the .Operating License of the Hazardous Waste.

Facility. As part of the license to handle hazardous waste, agreements

have.béen in place with various emergency: response units that would be

involved were a response needed. The license renewal requires that we
- have on file an acknowledgement of receipt of the facility Contlngency

. Plan by the various respondlng partles

~ Please acknowl-edge receipt of the Plan by signing below.

We have recelved the Michigan State Umversxty Contmgency Plan in the
event that an’ emergency would require its |mplementat|on .

. DEPARTMENTOF E - L o
ENVIRONMENTAL  ___ .
HEALTH & SAFETY Y S ﬂ N

Otfice of Radiation, - _
Chemical, & Biological SlgnatUre
Satety‘ . .

Michigan State University
C-125 Research Complex -

“EE Moot A A, JM/F/WL

. 517/355-0153
focstrgmagrs  Printed NameJand Title-

325//0

' Date

. MSUisan alfimmative-action, -
equal-gaportunify employer.






DEPARTMENT OF

ENVIRONMENTAL -

HEALT_H- & SAFETY
. Office of Radiation,
Chemical, & Biological

Safely -

Michigan State University
C-125 Research Complex ~
Engineéring

East Lansing, MI
48824-1326

517/355-0153

Fax: 517/353-4871

'MSU is an affinmative-aclion,
- equak-opportuniy employer.

MICHIGAN STATE
U

NIVERSITY

Mafch 23

~ East Lansing Fire De

Tim Hull

, 2010

1700 Abbott road’
East Lansing, Ml 48823

To Whom'this may concern,

partment

The Environmental Health and Safety Department at Michigan. State -
University is ‘updating the Operating License of the Hazardous Waste.
Facility. As part of the license to handle hazardous - waste, agreements
have been in place with various emergency response units that would be.

~ involved were a response needed. “The license renewal requires that we

have on file an acknowledgement of receipt of the facility Contihgency
Plan by the various respondjng parties. '

Please aékn'bwledge re_ceipf of 'the_- Plan by signing below.-

Wé_ have received the Michigan State University »Cdntingency Plan in the -
event that an emergency would require its implementation.

- Signature .

ESTeraml > ALUARADO , Depatt ciiee

- Printed Name and Title

3{

Date

/.2 s//0
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- DEPARTMENT OF
-ENVIRONMENTAL

'HEALTH & SAFETY

" Office of Radiation,
Chemical, & Biological
- Safety

- MicﬁiganStateUniversity ’

C-125Research Gomplex -

Engineering -

. EastLansing, M!
48824-1326

- 517/385-0153
Fax: 517/353-4871

KSU Is an affirmative-action,
equal-opportunity employer.

MICHIGAN STATE

- UNITVERSITY

‘March 23, 2010

- East Lansing Police Department
Tom:Wibert - '
409 Park Lane :
. East Lansing, Ml 48823

* To Whom this may‘co.nc_er'n,-

The Environmental Health and Safety Department at Michigan. State
“University is updating the Operating License of the Hazardous Waste -
Facility. As-part of the license to handle hazardous waste, agreements
-have been in place with various emergency response units that would be
involved were a response needed. The license renewal requires that we
have on file an acknowledgement of receipt of the facility Contingency

- Plan by the various responding parties. -

Please ackridwledge receipt of the Plan by signing below.

We 'have received theiMichig‘an- State University Conting’ency. Plan-in the
event that an emergency would require its implementation. o

~ Signature ) ]

LivoTeramT Ceyiy ¢ dALEY
Printed Name and Title o L (

- 3.25- 2010
Date. = -
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Attachment A7.2: Evacuation Plan -

There are several factors which combine to determine that an extensrve evacuation plan is not
| ‘required for the WSF. The facility is relatively small and there are no rooms without direct
outside access. The Hazardous Waste Coordinator does spend significant time at the site and '

no employees have the WSF as theirpermanent work station.

An evacuation of the’ facility should be performed in‘the event of any emergency SItuation or
when either the Hazardous Materials Professional or the Hazardous Waste Coordlnator .
believes a sufficient threat to safety or the environment exists.

The evacuation route for all areas of th'e facility is through the closest door providing clear
access to the outside. Since each room has a door providing direct ou‘tside access ' the
evacuation will usually be directed along the closest route. " If the most direct route is blocked
then an alternative route through the ciosest alternative door should be utilized Figures A7. 2
and AT. 3, |nd|cat|ng the evacuation routes, are posted in each storage room at the WSE. '

Following evacuatlon of the WSF, all personnel should assemble north of the facility in the area
- between Jolly Road and the loading dock of the faCIlity If it is determined that thls location is
down-wmd of the facility, then the personnel should move further to the west along Jolly Road.

The following emergency precautlons are posted along with the excavation routes and safety

equrpment locations in each room of the facility:

- Remain calm, avoid panic and confusion.

- Do not lock the doors. This provides access to emergency personnel.

- Do not assist in fire control unless trained and requested.

- Following evacuation, assemble in the designated area and await further instruction from the
_Emergency Coordinator. Do not interfere with emergency operations and do not re- -enter
the facility unless instructed to do so. ' '
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. Figure 27-2
Evacuation Routes
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AL~ nment A7-3

WASTE STORAGE FACILITY EMERGENCY EQUIPMENT LIST
FIRE EXTINGUISHING SYSTEMS

(The Inergen Fire Supression System services all the rooms at the Waste Storage Facility)

‘Quantity Physical Description and Capability

1 Inergen Fire Suppression System--Ultraviolet detector heads

1 Ansul Halon Fire Supression System - heat/smoke detector head
1 Fire Extinguisher-10-A:80-B:C dry chemical - rated ABC

1 Fire Extinguisher-35 Ib. CO2--rated 6 BC

1 Fire Extinguisher-17 Ib. CO2--rated 4 BC

2

Fire Extinguishers - Dry chemical - 10-A:40B:C

C‘OMNIUNICATION AND ALARM SYSTEMS

( Guardian Alarm System monitors all the buildirig alarms including intrusion, fire, orgariic vapors and low tempe{-ature)‘

Quantity . Physical Description and Capability
-~ Guardian intrusion alarm and_'mdtion detection system
Enmet ISA-44-5 multi-channel organic vapor monitoring system
Low temperature monitoring system--variable temperature set
‘Explosion-proof telephone--external communication

N = b

. Touch-tone telephones--external communication

Locat-idn—(Rgn#)

East 110
West
East 100
East 120
East 110 .
West (N & S Walls)

Location-(Rm#)

East 110 and West
East 110
East 110 -
- East 120
East 110 & West Office area

(8/7/2013)
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Attachment A7-3 . . ‘ Revision 2

WASTE STORAGE FACILITY EMERGENCY EOUIPN.[ENT LIST
* MSB = Middle Storage Building ~ **SRV = Special Response Vehicle (available but not on site)

- SPILL CONTROL EQUIPMENT

Quantity Physical Description and Capability : Location-(Rm#)
- Hako Minuteman Mercury Vacuum and tools--cleaning toxic dusts and liquids - **SRV-

Plastic chemical scoops--manipulation of solids and liquids - _ : East 100
Dust pan--collection of solid floor debris ' - East 100
Stiff broom and handle--various sweeping . : " East 100
Soft broom and handle--various sweeping - ' East100

‘ Bench dust brush--bench-top sweeping ‘ East100

4 Plastic bus trays--secondary containment of liquid containers : East 100,120 &130

Large funnels--transferring liquids East 100

[ I N L I e S

Small funnels--transferring liquids . o ' East 100

- SPILL CON TROL NEUTRALIZERS

Quantity Physical Description and Capability . - Location-(Rmy#)

1 50 Ib. bag of sodium bicarbonate--for neutralizing acid spills : : *MSB

- - - | —~ (8/7/2013) ~



Al ‘ment A7-3

SPILL CONTROL ABSORBENTS

antit

SRR NN N

Physical Description and Capability

8 Ib. bag of Haz-Mat Pig-up Pulp--absorbs 5-gal./bag of all liquids

Box of 10 Haz-Mat Pig Pillows--absorbs 1-gal./pillow of all liquids

Box of 12 Haz-Mat Pig Socks (3'"x10")--absorbs 100 oz. each of all liquids
Roll(38""x144") hydrocarbon selective fabric--absorbs solvents off water
30 1b. bag Super-Fine granular sorbent--diking and absorbing liquids
Bags universal absorbent pads

Bags superfine absorbent and universal absorbent pads

" Location-(Rm#)

*MSB
*MSB
*MSB
**SQRV
*MSB&**SRV
*MSB
West.

(8/7/2013)
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Attachment A7-3

Revision 2

WASTE STORAGE-‘F ACILITY EMERGENCY EQUIPMENT LIST

* MSB = Middle Storage Building *#SRV = Special Response Vehicle (available but not on site)

DRUM HANDLING EQUIPMENT

Quantity '

N N4 o e N

Physical Description and Capability .

1000 pound drum hand trucks--movement of 30-55 gal: drums
1000 pound aluminum drum dolly--movement of 30-55 gal. drums
Drum lifting tool--up-ending 30-55 gal. drums

Collawasa drum sampler and brushes--sampling 30-55 gal. drums'
Explosion-proof electric drum pump--transfering waste contents
Polyethylene hand drum pump--transfering waste contents

Bung wrenches--opening and closing drum bungs

MISCELLANEQUS EQUIPMENT

Quantity.

o= NN N =

Physical Despription and Capability

Honda 3500W electrical generator--alternate power supply when needed
Explosion-proof extension cords--energize equipment within the building
Non-sparking Crescent wrenches--many varied uses

Non-sparking Channel lock pliers--many varied uses

10 pound sledge hammer--enforcement where needed

Impact wrench - (1/2-inch drive)--opening & closing open-head drums

Location-(Rm#)

East 100&*MSB
East 100
**SRV
East 100
**SRV

“East 130 & *MSB
~ East 100

Location-(Rm#)

*MSB
East 100&120
East 100
East100
*MSB
East 100

(8/7/2013) R



Attachment A7-4

MSU PROCEDURE FOR ASSESSING OFF—SITE RISK DURING
AND AFTER A SIGNIFICANT UNPLANNED RELEASE

This procedure applies in the unlikely event of a significant fire and/or explosion
or other release of hazardous contaminates to the off site environment. The initial
response activites on site will be performed by EHS personnel, MSU Police and
E. Lansing Fire Department. However, many of the off-site sampling and

_ monitoring may have to be performed by authorized governmental agency DNRE
and or the EPA, as such actives can present a legal issue for MSU. In the event
that off-site sampling/monitoring is performed by state and federal agency,
MSU EHS department will provide assistance, if requested.

RESPONSIBILTY

1.0 Record Incident Parameters

2.0 Develop Event Narrative

3.0 Develop list of Materials/Substance

ACTION -

.11

12

13

2.1

Document time the incident occurred, identify
location, where/how the incident began.

Identify staff witnesses havmg direct knowledge
of the incident.

Gather local metroiogical data form local sources/

National Weather Service and any site information.

Determine the sequence of events and timeline
Ieading up to and throughout the incident by

_ interviewing staff and any outside witnesses.

2.2

Indentify specific location, matefial/equipment

" Involved in the incident and the size/scope of the

event,

3.1 Identify all the materials/substances mvolvcd in the

32

event, using the previous steps and verify that up-to
date records are used.

Determine the volume, concentration and weight of .
of substances identified above and determine how
they may have impacted/altered the event. Ensure
information critical to response activates is kept in
one location.



4.0 Air Mopitoring During Incident
RESPONSIBILTY

5.0 Post Incident Sample Collection

6.0 Evaluate Data for Screening Potential
Risk

7.0 Corrective Action

4.1 State or federal agencies may model the dispersion

" 42

5.1

5.2

6.1

ACTION’

and deposition of release with real time data to
determine likely extent of the plume and to assist
with evacuation recommendations. EHS will assist
in these activities to the extent practicable, if
requested. :

State and federal agencies may establish air
Monitoring equipment in locations upwind and down
Wind of the incident. It is anticipated that locations
Will be assigned as soon as possible, using
meteorological data and that monitoring will continug
until downwind data is.consistent with upwind data.

State and federal agencies may develop a sampling
Plan for the collection of samples related to the
incident (i.e. waste, soil, groundwater). The plan may
take into ' account off-site sampling and will also take
into account visual observation, air data and
modeling, The samples that may be collected are to
identify and characterize concentrations of substances
involved in the incident. )

State and federal agencieé may identify and documesnt
Substances found to be present in levels the exceed
screening levels,

Federal and state agencies that collect samples will
screen the collected data against relevant screening
levels. ‘

6.2 Federal and state agencies will prepare a risk

7.1

assessment screening report. MSU will
cooperate with these agencies in the screening -
and report preparation if requested.

Based on the results of the foregoing data
Collection, MSU’s EHS will perform corrective
actions in accordance with its Part 111 hazardous
waste facility operating license.
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Closure and Postclosure Care Plans, Revision 3
Site ID No. MID 053 343 976

FORM EQP 5111 ATTACHMENT TEMPLATE A11
CLOSURE AND POSTCLOSURE CARE PLANS

This document is an attachment to the Michigan Department of Environmental Quality’s (DEQ)
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to
use this attachment. :

The admlnlstratlve rules promulgated pursuant to Part 111, Hazardous Waste Management of
Mlchlgan s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended,
(Act 451), R 299.9613 and Title 40 of the Code of Federal Regulations (CFR), Part 264,
Subpart G, establishes requirements for the closure and, if necessary, postclosure care of
hazardous waste management facilities. All references to 40 CFR citations specnﬂed herein are
adopted by reference in R 299.11003. This license apphcatlon template.addresses
requirements for the proper closure and; if nécessary, postclosure care of the hazardous waste
management units and the hazardous waste management facility for the Michigan State
University Waste Storage Facility in Lansing, Michigan. The information provided in this .
template was used to prepare the closure and postclosure care cost estimate provided in
Template A12, “Closure and Postclosure Care Cost Estimates.”

Ensure that all samples collected for waste characterization and environmental monitoring
during closure and postclosure care activities are collected, transported, analyzed, stored, and
disposed by trained and qualified individuals in accordance with the QA/QC Plan. The QA/QC
Pian should, at a minimum, include the written procedures outlined in "Test Methods for
Evaluating Solid Waste, PhysicaI/Chemical Methods,"” EPA Publication SW-846, Third Edition,
Chapter 1 (November 1986), and its Updates. ' _

This template is organized as follows:

A11.A CLOSURE PLAN '
' A11.A.1  Closure Performance Standard
A11.A.2 Unit-Specific Information
Table A11.A.1  Hazardous Waste Management Unit Information
A11.A.3 Schedule of Final Facility Closure
A11.A.4 Notification and Time Allowed for Closure
A11A.4(a) Extensions for Closure Time
A11.A.5 Unit-Specific Closure Procedures
~ A11.A5(a) Closure of Container Storage Areas
A11.A.6  Certification of Closure ’
A11.A7 Postclosure Notices Filed
A11.B- POSTCLOSURE CARE PLAN
A11.B.1  Applicability

2

A11.A CLOSURE PLAN

A11.A1 Closure Performance Standard
' [R 299.9613 and 40 CFR §264 111]

This Closure Plan is desrgned to ensure that the facility will be closed in a manner that achieves
the following:

Page 1 of 7 ' Form EQP 5111 Attachment Template A11 -7 91213



Closure and Postclosure Care Plans, Revision 3
Site ID'No. MID 053 343 976

a. Minimizes the need for further maintenance; and

b. Controls, minimizes, or eliminates, to the extent necessary to protect human health and -
' the environment, postclosure escape of hazardous wastes, hazardous constituents,
leachate, contaminated runoff, or hazardous waste decomposition byproducts to the
groundwater, surface water, or atmosphere; and, as applicable :

c. Complies with the unit-specific closure requirements for each of the following units:

'

- (Check as appropriate)

" X' Use and management of containers R 299.9614 and 40 CFR §264.178

[ Tank systems | . R299.9615and 40 CFR §264.197

[] Surface impoundménts | R 299.9616 and 40 CFR §264.228

[] Waste piles o R 299.9617 and 40 CFR §264.258

[] Land treatment® | | R 299.9618 and 40 CFR §264.280 |

[ Landfil | R 299.9619 and 40 CFR §264.310 |
[T Incinerators I R 299.9620 and 40 CFR §264.351

[ Drip pads® o | R299.9621 and 40 CFR §264.575

U Mlecellaneous units , - R 299.9623 and 40 CFRV §§264.601;603

[ 1 Hazardous waste munitions and explosive storageb R 299.9637 and 40 CFR §264.1202
] Bollers and industrial furnances , R 299.9808 and 40 CFR §266.102(e)(1 1)

2 Not included in the template
-® Not yet included in 40 CFR §264.111; therefore not considered

Unit-specific closure procedures are discussed in Section A11.A.5 of this template for each unit
type indicated above:

A11.A.2 Unit-Sp.eci_fic Information
' [R 299.9613 and 40 CFR §§264.112(b)(3) and (6)]

Table A11.A1 Hazardous Waste Management Units Information

The following table identifies each hazardous waste management unit at the Mlchlgan State
-University Waste Storage Facility subject to the closure requirements of this hazardous waste
management facility operating license. The table also includes: each unit's maximum licensed
“hazardous waste inventory, a list of the waste codes managed i in the unit, the anticipated date
of closure (if known), and the estimated duration of closure activities once closure begins. Unit-
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specific methods for closure and detailed schedules are discussed in Section 11A.5 of this
template. '

ays

'79'00' g‘all‘('j“ruls - "Se.e Table A2.A.1
total (see Table
C1-2)

A11.A.3 Schedule of Final Facility Closure
3 [R 299.9613and 40 CFR §264.112(b)(6)]

The Michigan State University Waste Storage facility:
RPN .

(Check as appropriate)

] Anticipates completing final closure of the entire facility by finsert estimated date] _

X Has not determined when the facility will close and does not anticipate completing final
closure of the entire facility prior to expiration of the facility’s hazardous waste operating
license. ' ' -

Detailed Closure Schedule for Facflity' Closure:

Closure Activity : Time Completed
Receipt of final load of wastes Day 1

Disposal of final inventory (&xcl. chromic acid | Day 1-80
Decontamination of facility - Day 60-150
Salvage of alarm systems, HVAC equip, etc. Day 120-150
Laboratory washings analysis results time Day 120-150
Completion of closure Day 150-180
Certification submittal to EPA and MDEQ Day 150-180
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A11.A4 Notification and Time Allowed for Closure
[R 299.9613 and 40 CFR §§264.1 12(d)(2) and 264.113(a) and (b)]

Final closure activities will be initiated within 90 days of receipt of the final volume of hazardous
-wastes and completed within 180 days of receipt of the final volume of waste. The tasks and
. estimated time required for closure shall follow the schedule specified in Section 11A.3. The

'Director will be notified by Michigan State University Waste Storage facility 60 days before final .

" closure begins. Final closure will be certified by both the MSU facility and an lndependent
- quaht“ ied, registered professional engineer of the state of Michigan.

A11.A4(a) Extensions for Closure Time :
. [R 299.9613 and 40 CFR §264.113(a) and (b)]

In the event that an extension for closure for the facmty or any unlt is necessary, the MSU WSF will

request an extension in accordance with the requrrements of 40 CFR §264.113(a).
" A11.A.5 Unit-Specific Closure Procedures

Unit-specific closure procedures are provided for each unit identified in Section A11.A.2 of this
template. :

0 GUIDANCE/REFERENCES

s Part 201, Enwronmental Remedlatlon of Act 451. September 1996.
o Test Methods for Evaluating Solid Waste: Physical/Chemical Methods SW 846, Update !
plus Variations. December 1996. EPA
A11.A.5(a) Closure of Container Storage Areas
[R 299.9614 and 40 CFR §264.178]9 L

This section describes the procedures for closure of MSU WSF. The general closure
requirement and specific closure procedures are discussed below.

A. General Closure Requirement

At closure, all hazardous waste arid hazardous waste residues will be removed from the
containment system. Remaining containers, liners, bases, and soil containing or contaminated
with hazardous waste or hazardous waste residues will be decontaminated or removed

B. Speciﬁc,Closure Procedures

S_peciﬁc procedures for inventory management, unit inspection, decontamination, sampling and
analysis, and additional waste management are discussed below.

1. Inventory and Remedial Waste Management Procedures

All the containers at the WSF .at the time of closure will be transported to a licensed disposal
facility. Any containers with any portlon of hazardous material will be transported as a
'hazardous waste.
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2. UnitInspection Procedures

A visual inspection of all areas .of the WSF will be conducted to verify that all hazardous
materials have been removed and any spills have been cleaned up.

3. Decontamination Procedures -

Prior to decontamination procedures, all minor cracks, joints, etc. will be sealed so as to prevent
loss of contaminants through structural surfaces. Following the removal of all waste containers
“from the facility, all inside surfaces (walls, ceilings and floors) will be washed with a dilute
solution of trisodium phosphate. The surfaces will then be rinsed using high-pressure steam
and water sprays as indicated in 40 CFR 268.45 Table 1.A.1.e. This work will be supervised
and/or performed by EHS personnel. Personnel will be equipped with proper personal
protective equipment. Full-face respirators with organic vapor and acid filter cartridges will be
available during the entire decontamination process. Chemical neutralizers and spill control
pillows will also be available. ' '

The rinse water will be collected and analyzed for the parameters found in Table BS-2 EPA

. Reference Methods and Detection Limits. If the total volatile organic (USEPA Method 8260)
content of the wash water is greater than 100 ug/l; it will be transported to a licensed disposal
facility. If the total volatile organic content of the wash water is less than 100 ug/l, the water will
be discharged into the East Lansing sanitary sewer system. The results of all analyses will be
included as part of the final closure report. The results of the rinse water sampling and a visual
inspection will be used to determine when the decontamination is complete.

Any spill saturated control pillows or other absorbent materials used in the decontamination
process will be placed in 55-gallon drums and transported to a licensed disposal facility. The
same process will be followed for any disposable protective clothing used during the
decontamination process. Non-disposable protective clothing will be cleaned with the trisodium
. phosphate solution. - Manifests of all containers shipped as part of these closure activities will
be obtained. :

4. Sampling and Analysis Procedures -

At the time of closure, soil sampling will be conducted at the facility. Samples will be collected
at the ten locations presented on Figure B5-2. A Sampling and Analysis Plan will be submitted
prior to implementing the soil sampling portion of closure. This plan will include sample
collection procedures, QA/QC procedures (duplicates, blanks, etc.), analytical methods and
detection limits, and soil results evaluation procedures. Specifically, the samples will be
analyzed for metals (antimony, arsenic, barium, cadmium, chromium, lead, mercury, nickel,
selenium, silver, thallium, and zinc), halogenated and aromatic volatile organic compounds
(VOCs), and semi volatile organic compounds (SVOCs) and cyanide. Laboratory analyses of
‘the soil samples (from all sample locations and any duplicates) will be performed as described
in Table B5-2 by a qualified laboratory. Sampling parameters will be reviewed and will be
reflective of past and current waste streams handied at MSU WSF.

-5, _Additional Waste Managément Procedures

Analytical data from the final soil sampling event will be evaluated for evidence of impact in
accordance with the criteria presented in the Sampling and Analysis Plan submitted at that
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time. The detection of VOCs and/or SVOCs above the reporting limits presented in Table B5-2
will be evidence of impact, being that these reportlng hmlts represent background :
concentrations at the site.

If the results of these: analyses indicate the presence of impacted soils, then additional
sampling will be performed to identify the extent of soil degradation at the site. Specific
sampling locations are not identified at this time. However, the additional samples will be
located in accordance with the 2002 Michigan Department of Natural resources and
Environment (MDNRE), Remediation and Redevelopment Division (RRD) guidance document
entltled Sampling Strategies and Statistics Training Materials for Part 201 Cleanup Criteria
(S*TM). Excavations will also be performed accordlng to the cntena described in the RRD
document. . ,

If, at the time of closure, the concrete floor of any building in the waste storage facility has
developed cracks or separations in the construction joints, then sampling will also be performed
through the concrete in these areas to determine the possible presence of degradation.
Analyses will be performed for the same parameters listed for the soil samples and the same
criteria for the determination of impact will be utilized. If impact is detected, then additional
sampling will be performed to identify the extent of degradation under the facility. Excavations
will be performed as described previously. If any excavation is required, the area will be graded
by clean soils which have not been impacted by SIte activities.

A11.A.6 Certification of Closure
[R 299.9613]

Within 60 days of completion of closure, MSU WSF will submit to the Director, by registered
mail, a certification that the hazardous waste management unit or facility, as applicable, has
been closed in accordance with the specifications in the approved closure plan. The '

~ certification will be signed by the MSU WSF representative and by an independent reglstered
professional engineer. Documentation supporting the independent registered engineer's
certification will be furnished to the Director in accordance with R 299.9613(3), including:

The results of all sampling and analysis;
Sampling and analysis procedures;
A map showing the location where samples were obtained;
Any statistical evaluations of sampling data;
A summary of waste types and quantltles removed from the site and the destmatlon of
these wastes; and
If soil has been excavated, the final depth and elevation of the excavatlon and a
~ description of the fill matenal used

OO

<

The MSU WSF fac_:lhty will maintain financial assurance for closure until the Director releases -
the MSU WSF facility from the financial assurance requirements for closure under R 299.9703.

The certification must be worded as follows: -

| certify under penalty of law that this document and all attachments were prepared under my
direction or supervision in accordance with a system designed to assure that qualified
personnel properly gather and evaluate the information submitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering
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the informafion, the information submitted is, to be the best of my knowledge and belief, true,
accurate, and complete. | am aware that there are significant penalties for submitting false
_information, including the possibility of fine and imprisonment for knowing violations.

A11.B - POSTCLOSURE PLAN

. [R299.9613 and 40 CFR §264.118]
A11.B1 = Applicability
(Check as appropriate)

X Not applicable: Hazardous waste will not be left behind at closure. A survey plat,
postclosure care, postciosure certifications, and other notices are not required.

[0  Applicable:

[1 Contingent plan
] Landfill unit

Page 7 of 7 Form EQP 5111 Attachment Template A11 9/12/13



v
’
. , .






EPA Reference Methods and Detection Limits
Soil Monitoring Parameters
Michigan State University
‘Waste Storage Facility .
Lansing, Michigan

Parameter
SVOCs

Acenapthene
Acenaphthylene -
Aniline

Anthracene
Azobenzene
Benzo(a)anthracene
Benzo(a)pyrene.
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Banzyl Alcohol

B|s(2-chloroethoxy)methane '

Bis(2-chlorethyl)ether
Bis(2-chloroisopropyl)ether
Bis(2-ethylhexyl)phthalate
‘4-Bromophenyl Phenylether
Butyl Behzyl Phthalate '
‘Carbazole
4-Chloro-3-methyiphenol
2-Chloronaphthalene
2-Chiorophenol
4-Chloropheny! Phenylether
Chrysene
Di-n-butyl Phthalate
-Di-n-octal Phthalate
Dibenzo(a,h)anthracene
. Dibenzofuran '
2,4-Dicholophenol
Diethyl Phthalate
. Dimethyl Phthalate .
2,4-Dimethyiphenol
2,4-Dinitrophenol
* 2,4-Dinitrotoluene
2,6-Dinitrotoluene
Fluoranthene
Fluorene
Hexachlorobenzene
Hexachlorocyclopentadiene

TABLE B5-2

EPA Reference Method
.EPA Method 8270_C

100
250

Detectlon Limit

gmg/Kg)

100
100
. NA- .

- - 100

20
100
200

. 200
200

2500
200

100

200

250 -

260

" 200

" 200

330
" 100

..100
250
250
200

250 -

330
. 250
250
1330
830

250

250
100

100

200

330

200 .
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TABLE B5-2(cont)

‘EPA Reference Nethods and Detection Limits
Soil Monitoring Parameters
Michigan State University
Waste Storage Facility °
Lansing, Michigan

" Detection Limit

Parameter " EPA Reference Method ' (mg/Kg)
SVOCs EPA Method 8270C . —_—
Hexachlorethane ' ' 100
Ideno(1,2,3-cd)pyrene N 200
Isophorone - ~ . 100
2-Methyl-4,6-dinitrophenol _ ' 830
* 2-Methylnaphthalene g ’ 250
2-Methylphenol . , . ' 330
3&4-Methylphénol , : 660
Naphthalene 100
2-Nitroanifine ' : ' , 500
3-Nitroaniline o o - 500
4-Nitroaniline i - 500
Nitrobenzene ' : - . 200.
2-Nitrophenol - - S , 330
4-Nitrophenol . 830
N-Nitrosodimethylamine ) : © 250
'N-Nitrosodi-n-propylamine - : ' ‘ . 200
N-Nitrosodiphenylamine . ' : —~ 200
Pentachlorophenol : .- 800
Phenanthrene : - 100
Phenol . _ : - 330
Pyrene 4 ' - 100
Pyridine : ' - NA
1,2,4-Trichlorobenezene : 200
2,4,5-Trichlorophenol T : ' 330
2,4,6-Trichlorophenol _ _ ' 330

NA: Not Available -
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Table B5-2
Soil Monitoring Parameters .
Metals from 40 CFR Part 261 Appendix VI

Cyanide

Page 3 - revision 2

(5/12/13)

Parameter EPA Reference Method ~ Detection Limit {ug/kg)
Antimony EPA 6020A 300
Arsenic EPA 6020A 100
Barium EPA 6020A 1000
Cadmium EPA 6020A 50
Chromium EPA 6020A 500
Lead EPA 6020A 1000
Mercury EPA 7471B 50
Nickel EPA 6020A 1000
- Selenium EPA 6020A 200
- Silver EPA 6020A . 100
) Thallium EPA 6020A 500
Zinc EPA 6020A 1000
ASTM D7511-09 100
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B6. ENGINEERING PLANS
Facility Design and Operating Standards: PA 451 R 299.9604

B6.1 Introduction

The Michigan State University - Waste Storage- Facility .(WSF) has been designed and
constructed to control run-on, run-off, prevent the release of waste substances from the facility,
and provide séfe storage for the waste substances received. The storage areas are completely

enclosed to prevent any impact from precipitation. The raised grade and faised edges of the -
floors in all the container storage areas provide additional protectlon agalnst run-on havmg an

impact on any area of the. facmty

Protection of run-off from the site is provided by the complete enclosure of the facility buildings

and the design of the storage areas.

The escape of waste substances from the facility is prevented by several features in the
constructlon of the facility. Each container storage area has a minimum 4-inch thick concrete
floor reinforced with 6-inch x 6-inch 10/10 wire mesh. The concrete floor is considered
lmperwous and free of any joints and cracks which might allow for the escape of spilled waste

substances
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B6.2 Containment Capacities of East Storage Building

Each storége room has a 6-inch concrete containment lip built into every wall. This provides
ample containment in the event of an actidental release of waste substances. ‘264.175(a)(3)
indiéates that a-storage containment system must have a capacity to contain 10 percent of the
volume of containers, or 10 percent of the volume of the largest container. Bearmg this in mind,
the following containment capacmes have been established for each storage room:

Room 100: Consolidation Room
A. Existing Containment Capacity: :
29 feet x 29.5 feet x 0.5 feet = 427.75 cu. ft. x 7.48 gallons/cu. ft. = 3200 galions

B. Maximum Storage:

80" - 1 gallon or less bottles (ile.80x1 gal or320x1qt) - . 80 gallons

100 5 gallon containers . 500.galions

5 30 gallon containers : ' o 150 gallons

50 55 gallon metal or polyethylene barrels- ' 2750 gallons S
| TOTAL: 3480 gallons -

C. Necessary Containment: 348 gallons.
The 3200 gallon capacity is adequate for Room 101.

Room 130: Storage Room
A Exjsting Containment Capacity:

16.5 feet x 6.3 feet x 0.5 feet = 51.97 cu. ft. x 7.48 gallons/cu: ft. = 389 gallons

B. Maximum Storage:

150 5 gallon or less containers 750 gallons
-3 55 galion ' E 165 gallons
- ' | TOTAL: . 915 gallons

C. Necessary Containment: 92 gallons.
The 389 gallon capacity is in excess of the total vqume required.
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Room 120 - Lab Pack Room
A. Existing Containment: .
20 feet x 16.5 feet x 0.5 feet = 165 0cu. ft. x 7.48 gallons/cu ft. = 1234 gallons .

B. Maximum Storage:

An assortment of containers being prepared for consolidation as well as.items onIy suitable for
lab packlng are stored in this room . They range in size from 1 m|ll|l|ter to 6 gallons The
maximum storage volume for this room is 225 gallons.

C. Necessary Containment: 23 gallons
The 1234 gallon containment capacity is in excess of the required containment.

The containment calctllations for each storage room clearly ln_di.cate that the necessary
containment requirements are achieved for each compartment of the facility.. The total
containment capac1ty of the facmty is 4823 gallons, ‘while the necessary total capacnty for the

total facility is only 463 gallons.

Smaller containers may be substituted for larger containers when calculating the storage limit of
a particular room. So, for example, if there were 120, 5 gallon containers in room 100, but only
25, 55 gallon containers, the Facility would not be considered out of storage compliance.

In addition to the containment capabilities of the storage areas, other features have been
incorporated into the facility to prevent the release of waste substances. These include the
absence of floor drains in any of the storage areas, effectlvely preventlng the mlgratlon of

released substances into the septlc field.

Containment Capaclty of West Storage Building
The West Storage building contalns a 3-inch concrete flip surrounding the storage room. - With
- dimensions of 62’ by 50’, the containment capac1ty is calculated as follows:

62 feet x 50 feet x 0.25 feet = 775 cu.feet x 7.48galllons/cubic foot = 5797 gallons

The max1mum storage volume for this room is 4500 gallons. The necessary contalnment is 450 -
gallons ten percent of volume. The 5797 gallon containment capaclty is |n ‘excess of the

required containment.
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BB 3 Enqmeerrngflans

Englneerrng plans of the East Storage Building are enclosed as ' Appendix B6-2. Englneerrng
plans of the West. Storage Building are enclosed as Appendrx B6-6. These plans were
designed and approved by Professional Engineers on Staff with the Engineering Services
DIVISIon of the MSU Physical Plant. The plans contain views, elevations, and cross-sections '
which provide information to facilitate the review of the facility. In addition, the specrﬂcatlons of
the building and materrals are provided in Appendix B6-1.

The building design oermits easy, close access to the outside in each of the storage areas. The
East Storage Building Consolidation Room (100), the . Lab-Pack Room (120); and the
Mechanical Room (110) all contain access doors directly to the outside. The Storage Room
'(130) has a 4-foot by 2-foot emergency knock-out door installed in the west wall as an
emergency escape route. The West Storage Building (WSB) consists of a large 62’ x 50’ room
for storage with an overhead door, and an exit door at opposite ends. This storage room also
- connects to a separate office area with access to the outside.

The basis for the design and construction of the ESB was to enable the separation of different
types of wastes into distinct storage areas of the facility -and to provide the necessary
contalnment in each storage area. The burldrng has been desrgned and constructed both to
avoid emergency situations and to facilitate the handling of these situations if they should occur.

Each of the storage rooms in the ESB has been constructed with containment capabilities which -
have been discussed. - In addrtlon the electrical controls of the ESB have been placed in the
mechanlcal room (110). This room is completely separate from the storage areas B

‘Extensrve security dewces and emergency equrpment have been installed at the WSF The
_purpose of the security system is to keep unauthorrzed personnel and livestock out of the active
+ portion of the facility, to provide for the detection of hazardous vapors and.ﬂames, and to
activate_\an alarm and fire suppression system to facilitate response to those possible situations.
‘Details of the security and fire suopression system are discussed in section A4 "Security .
Procedures and Equipment".

The East Storage building is equipped' with explosion-proof lighting-and wiring. An explosion-
proof flashlight is maintained in the Consolidat_ion Room (100). An emergency eye-wash station

Page 4.0f 7 o - L (11mM8)




Engineering Plans, Revision 2
Site ID No. MID053343976

specifications for the coating’ materials, .the chemical compatibilities, and the application
instructions. The coating prevents any release of waste materials which could compromise -
containment integrity from contacting the cement fioor. -

- The construction of the loading docks was rntended to facilitate the safe handling of wastes both
into and out of the facility. . Engineering pIans for the diking around the loading dock are and for
the canopy over the loading dock are included as Appendix B6-5. o

B6.4 Operatlon Standards : :

The East Storage Burldlng is equrpped with a dual, rndependent gas fired, forced air heating
system. The rndependent, dual feature allows for the backup system to compensate following
the failure of one unit. These furnaces, along with all electrical controls, are housed in Room
110 which is completely separated from all of the storage rooms. A double throw electrical
switch has béen installed to permit the use of a portable generator in the .event of a power

“failure.

These precautlons have been undertaken to avoid the use of portable generators and space -
heaters inside the WSF. The use of these units is unacceptable due to the possibility of ignition..-

from sparks, and uneven heat generation. -

Flow patterns for the WSF are uncomplicated due to the fact that the facility is limited to only

storage of the waste substances, and the simplicity of the structure. The flow pattern for the

different types of waste.are described in detail in section A2 "Chemical and Physical Analyses."

In summary, the materials are all ‘'sorted according to the waste stream categories identified in

section A3 "Waste Analysis Plan." Following packaging or consolidation, readled containers are |
' stored either inthe Lab Pack Room, or |n the Consolldatlon Room.

When unloading, solvents are moved to the Consolidatton Room (100), containers with reactive

wastes are moved to the Lab Pack Room (120), and corrosive wastes are stored inside the

~ diked area in the Consolidation Room. A
The Consohdatlon Room generally recelves all ignitable- solvents and corrosive or poisonous

hqunds in containers greater than 1 gallon capacity. All materials received in containers of less

than or equal to 1 gallon capacity are moved to the Lab Pack Room for further segregation and

_ placement into secondary containment. Upon placement into secondary containment,'materi'als _
appropriate for consolidation are stored in the Consolidation Room. The criteria for determining
‘ﬂammability, corrosivity, and toxicity are included in Apbendix A10-1 "Waste Disposal Guide."
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and shower have been installed adjacent to the toilet in the Lab—Pack Room (120). The shower
conS|sts of a drench shower head with a "panic- rlng-actlvated stay-open" valve while the eye-
-wash has a "panic-bar" operated valve. Should an emergency situation arise, the WSF is
equnpped with two telephones.- One telephone is stationed on the west wall of the Mechanical
Room (110) and the other, an explosion-proof telephone, is located on the west wall of the Lab-
Pack Room (120). Assistance can. be summoned from the appropriate local emergency
response units. A list of additional equipment is provided as Appendix A7-3. The locations of
the equipment maintained. in the WSB are shown on F'igure A7-3 (after the list of equipment).
The stationary equlpment in the chemical waste building includes a toilet, two p_ar'tial walk in
tume hoods,.fume hood, a no-drain sink, eye-wa'sh station, shower, as well as many items listed
in the table. ltems included in the equipment list are on site, but not necessarily stored in the

chemical waste building.

The facility has been constructed to provide for adequate storage capacity, adequate
containment capability and sufficient aisle space. In order to allow. for the unobstructed
movement-of all personnel within the facility, the aisle spaces in all the storage areas are
maintained at a minimum of 2 feet. This -spacing allows for the passage of emergency
equipment, if necessary, and for effective spill management in the event of a release.

' The East Storage Building Storage Room (130) has been equipped wrth a 4-foot by 2-foot
knock-out emergency door on the west wall to provide an emergency escape route ~This.
feature was not installed as part of the original building and as such is not shown on the original
engineering plans. In addition, this room is equipped with explosron proof llghts and blowout
designed hlnged metal walls.

The floor construction of the storage rooms includes a feature to provide for the raising of some
- of the 55-gallon containers off the floor surface. This promotes the detection of leaks and
prevents the contact of the containers with any standing liquids. To this end, polyethylene
pallets will be placed throughout each of the areas where 55-gallon drums are stored. This
arrangement will allow for storage of most of the drums and 5-gallon containers awaiting .
consolidation above floor level. Incompatiblé corrosive wastes, i.e. acids and bases, which are
- currently segregated, are separated by the concrete diking within the corrosive consolidation
and storage areas of Room 1 OO,"as indicated in Figure C1-1.

The concrete floor 'of the storage rooms are coated with the phenalic resin -or the acrylic
urethane described in Appendix B6-3. This appendix contains the manufacturer's
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- Ignitable materials taken to the Consolidation Roo'm' (100) are stored there until either transport
or consolidation. Corrosive waste materials are either stored or consolidated; the consolidated

corrosive wastes are then transported directly from this room.

Corrosive waste materials are also taken from the loading dock directly-into the Consolidation
-Room where they are either stored or consolidated. The consolidated corrosive wastes are -

" then stored for subsequent removal by the contracted vendor.

The WSB will be used for the storage of 5, 30 and 55 gallon containers for off-site disposal at an
approved facility. No consolidation or mixing shall occur at the WSB. Waste stream will be
properly segregated and stored in designated areas by trained staff. The structure is design to
contain any accidental spill of the largest container stored. Concrete will be lined with a two part

epoxy coating resistant to organic and non-organic liquids.

The WSB is designed to allow a truck to béck-up into the inside of the canopy for the loading of
containers. ' . _ R
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Mlchlgan State University Waste Storage Facility Alteration and Document
Submittal Schedule

West Storage Building .
Task

Timeline (after permit approval) .

Remove existing items stored inside

Day 1 — 30 (upon NRC approval

Repair cracks/gaps in floor Days 30-40
Coat floor with epoxy coating to make Days 35-45
impervious
Install'throw switch for emergency Days 1-45
generator :

‘| Submit certification of installation of floor | Day 120

coating in West Building _ -

" East Storage Buiiding

Building and certification of installation of

Task - Timeline (after permit approval)
- Clear out acid/corrosive storage area Day 1-30 '

Remove acid/corrosive area berm Day 30 - 60

Install corridor from East to Middle Bulding | Day 40 -90

Re-coat floor where needed in East Day 90-120

Building - 3 :

Coat Floors in Middle Building and corrldor Day 90-120

Submit as-built engineering plans of East

Day 150

floor coatings in East and Middle Buildings -

Version 1 (8/7/13)
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Appendix B6-5

. East Storége Building Canopy Drawings
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Appendix B6-6

West Storage Building Drawings
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ATTACHMENT 7

ACCEPTABLE WASTE CODES



MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes A
A. Hazardous Waste Code B. Estimated Annual | C. Unitof { D.1. Process
Line Number Quantity of Waste Measure | - Code
1 |pooi ' 140057|P S01
2 D002 24067 (P S01
3 |poo3 435|p so1
4 D004 95122(P S01
5 D005 53265(P S01
6 D006 83999!P S01
7 D007 - 98286(|P So1
8 D008 76770|P S01
9 D009 54604P So1
10 |D010 32175(P - 1801
11 |po11 i 121644(P s01
12 |D012 <100|P S01
13 |D013 10890|P Noal
14 |D014 - 10890!P .1S01
15 |DO15 <100|P S01
16 |D016 12375(P S01
17 " |D017 <100iP S01
18 D018 106920|P - S01
19 (D019 51975(P S01
20 |D020. ~ <100|P S01
21 |D021 8415|P S01
22 (D022 125864|P “1s01
23 |D023 <100|P So01
24 D024 <100{P So01
_25 D025 . . <100|P _....|S01
26 |D026 9405|P So1
27 |D027 53840iP S01
28 (D028 10890|P S01
29 [D02% <100|P S01
30 |D030 5940|P S01
31 (D031 <100|P so1.
32 |D032 <100|P S01
33 |D033 <100|P S01 -
34 D034 <100|P so1
35 |D035 .28449(P - S01
36 D036 25245|P S01
37 |{D037 <100(P soi
. 38 |D038 102465|P S01
39 |D03S 1485(P S01
40 |D040 24255|P s01
41 |D041 <100|P 501
42 1D042 <100(P 501
43 D043 <100(P S01
44 |001S . 518|P. so1
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MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes
A. Hazardous Waste Code B. Estimated Annual | C. Unit of | D.1. Process

Line ~ Number Quantity of Waste Measure Code
45 {0028 <100(P S01
46 |003S <100|P S01
47 -|004S . <100{P S01
48 |005S © <100(P S01
49 |006S <100|P S01
50 |007S <100iP S0
51 |F002. 127300|P So1-
52 |FOO3 139671|P 501
53 |[FO04 <100|P so1
54 |FO05 125730(P S01
55 |F025 <100|P So1
56 |F027 <100|P S01
57 |{F032- <100|P 501
58 |[FO35 <100|P ekl
59 |F039 <100|P 501
60 |P0O1 <100|P S01
61 |PCO2 <100|P 501
62 -|PO03 - <100(P S0l
63 |P004 <100|P S01
64 |POOS <100|P S01
65 |P006 <100(P SO1
66 |P0Q7 <100(P . S01
67 |P0OS '<100|P S01
68 |PO09 <100|P 501

-.69 |P010 i - <100P -|so1 - i ——— B
70 |PO1l. <100(P 501
71 |P012 <100|P |so1
72 |PO13 <100|P so1
73 |P014 <100|P S01
74 |PO15 <100|P So1
75 |PO16 <100/P 501
76 |P0O17 <100|P S01
77 |PO18 <100!P S01
78 [PO20 <100|P - |S01
79 |P021 <100|P 501

. 80 |[P022 <100(P S01
81 |P023 <100|P S01
82 |P024 <100|P S01.
83 |P026 <100|P S0l
84 |P027 <100|P S01
85 |P028 <100|P S01
86 |P029 . <100|P S01
87 |P0O30 <100(P So1
88 |P0O31 <100(P S01
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MSU Waste Storage Facility
~ Description of Hazardous Wastes

XIV. Description of Hazardous Wastes
A. Hazardous Waste Code B. Estimated Annual C. Unit of | D.1. Process
Line ’ Number Quantity of Waste - | Measure Code
89 |P033 <100|pP - 501
90 |p034 <100|pP s01
91 |P0O36 <100|P s01
92 |P0O37 <100,P SO1
93 |P039 <100|P S01
94 |P040 <100|p s01
95 |P0O41 <100|P S01
96 |P042 " <100(P 501
97 |P043 <100|P S01
98 . |P044 <100|P so01
99 [P045 <100!P Sso1
100. . |PO46 - <100(P S01
101 |P047 <100|P S01
102, |P048 <100{P s01
103 |P049 <100|P so1
104 |P0S0 <100(P s01
105 |PO51 <100|P 501
106 |P054 <100|P 1s01
107 |P056 <100iP so1
108 |PO57 . <100|P s01
109 |PO58 '<100|P S01
110 |PO59 <100|P S01
111 |PO60 <100|P 501
| 112 |PO62 <100|P 501 o

..113 |POG3_... . .. <100|P 1S01 S
114 [PO64 <100|P s01
115 |PO66 <100|P So1
116 |P067 -<100|P so1
117 |P068 <100|P S01
118 [P069 <100|P 501
119 |P070 <100|P so1i -
120 |PO71 <100{P So1
121 (PO72 <100|P- so01 -
122 |PO73 - <100|P so1
123 |P074 <100!p so1
124 |PO75 <100:P so1
125 |P076 <100!P S01
126 |P0O77 <100|P - s01

127 |P0O78 <100|P So01
128 |P082 <100{P S01.
129 |p0o84 <100|P s01
130 |PO85 <100{P s01
131 |P087 .<100|{P 501
132 |P088 <100!P So01
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MSU Waste Stbrage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes - | :
A. Hazardous Waste Code B. Estimated Annual [ C. Untt of | D.1. Process
Line Number Quantity of Waste Measure | . Code '
133 |P089 <100|P s01
134 |P092 <100(P" so1
135 [pP093 * <100|P S01
136 |P094 <100|(P S01
137 |P097 <100|pP - s01
138 |P098 <100|P S01-
139 |P099 <100(P So1
140 |pP101 <100|P S01
141 |P102 <100|P s01
142 |P103 <100|P so1
143 |P104 <100|P s01
144 |P105 - <100|P s01
145 |P106 <100|P 501
146 |P108. <100|(P S01
147 |P109 <100|P - So1
148 |P110 <100(P S01
149 |p111 <100|P so1
150 |P112 <100|P So1
151 |P113 <100|P _ S01
152 |P114 <100|P s01
153 |P115 " <100|P S01°
154 |P116 <100(P So1
155 |P118 <100|P s01
156 |P119 <100|P 501
457. |P120 ....<100/P . S01.
158 |P121 <100|P so1
159 |P122 <100|P 501
160 |P123 - <100|P so1
161 |P127 <100(P S01
162 |P128 <100|P s01
163 |P185 " <100|P so1
164 (P188 <100|P s01
165 [P189 <100|P so1
166 |P190 <100|P So1
167 |P191 <100|P so1
168 [P192 <100|(P so1
169 |P194 <100|P so1
170 |P196 <100|P s01
171 |p197 <100|P S01
172 |P198 <100|P 501
173 |P199 <100|P S01
174 |P201 <100|P 501
175 |P202 <100|P so1
176 |P203 <100|P So1 )
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MSU Waste Storage Facility

Description of Hazardous Wastes

XIV. Description of Hazardous Wastes -

|

A. Hazardous Waste Code B. Estimated Annual C. Unit of | D.1. Process
Line Number ' Quantity of Waste Measure
177 |P204 - <100|P so1
178 |P205 <100!P so1
179 {uoo1 <100|P s01
180 |U002 43065|P So1
181 |U003 21780|P So1
182 |Uo04 <100(P So1
183 |U005 - <100|P S01
184 |U006 <100(P - |so1
185 (U007 990|P s01
186 U008 495|P So1
187 |U0Q9 1980|P so1
188 {U010 <100|P so1
189 |U011 <100!P so1
190 {U012- <100{P so1
191 (U014 <100!P so1
192 |U015 - <100iP so1
193 1U016 <100!P S01
194 |U017 <100{P S01
195 ‘(U018 <100|P’ so1
. 196 |U019 12375|P So1
197 |U020 . <100!P So1
198 |U021 <100|P so1
199 |u022 <100!P So1
200 |u023 <100{P so1
201 |U024 . <100|P. _....|SO1
202 |U025 <100(P So1
203 |U026 <100|P so1
204 |U027 <100(P s01
205 |U028 <100|P S01
206 |U029 <100|P S01
207 |U030 <100|P s01
208 |U031 31680|P 501
209 |U032 <100|P ° s01
210 |U033 <100|P so1
211 '|U034 <100{P so1
1 212 (U035 <100|P so1
- 213 |U036 " <100{P so1
214 |U037 <100{P S01
215. |U038 <100|P so1
216 (U039 <100(P so1
217 |Uo41 7920(P So1
218 |U042 <100|P so1
219 (U043 <100|P so1
220 |U044 48015|P so1
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MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes
A. Hazardous Waste Code B. Estimated Annual [ C. Unit of | D.1. Process

Line . Number Quantity of Waste Measure Code
221 -|uo45 <100|pP so1
222 |U046 <100|P so1
223 U047 <100|P so1
224 U048 <100|P s01
225 |U049 . <100|P so1
226 |{UO50 <100|P so1
227 |UO51 <100|(P S01
228 |U052 11880|P s01
229 |U053 <100|P 501
230 |UO55 <100|P s01
231 (U056 5940|P S01
232 |U057 7920|P so1
233 |U058 <100|P SOt
234 |U059 <100{P S01
235 |U060 - <100|P s01
236 |UD61 <100|P s01
237 |U062 <100{P - 1s01
238 |U063 <100|(P “|so1
239 |UO64 <100|pP 501
240 |U066 <100|P so1
241 |U067 <100|P s01
242 |U068 <100(P 501
243 U069 3960|(P S0l
244 |U070 <100|P s01

._245 |U071 . <100{P - |so1. .
.246 |U072 <100(P SOt
247 |U073 <100(P 501
248 U074 <100|P - so1
- 249 |UO75 <100|P s01
250 |U076 5940|P s01
251 |U077 7425|p s01
252 |U078 <100(P so1
253 U079 <100|P s01
254 |U080 27225|P s01
255 (U081 <100|P s01
256 |U082 .<100|P so1
257 |U083 <100(P s01
258 |U084 <100(P s01
259 |U085 <100|P so1
260 |U086 <100(P s01
261 |U087 <100|P s01
262 (U088 3960|P 501
263 |U089 <100(P s01
264 |U090 <100|P So1
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MSU Waste Storage Facili

ty

Description of Hazardous Wastes

XIV. Description of Hazardous Wastes | - | :
A. Hazardous Waste Code . B. Estimated Annual [ C. Unit of [ D.1. Process
Line Number- Quantity of Waste | Measure Code
265 |U091 ' <100jP S01
266 |U092 <100|P S01
267 |U093 <100|P S01
268 (U094 <100|P s01
269 |U095 <100|P S01
270 |U096 <100|P s01
271 (U097’ | <100|P S01
272 |U098 <100|P so1
273 |U099 <100!P So1
274 |u101 " <100|P so1
275 |U102 <100|P S01
276 |U103 <100{P So1
277 |U105 - <100(P S01
278 (U106 <100|P so1
279 |U107 <100!P so1
280 |U108 4950!P 501 i
281 |U109 <100|P s01
282 (U110 <100!p S01
283 (U111 - <100|P S01
284 |U112 15345;P so1
285 |U113 <100(P s01
286 (U114 <100iP |so1
287 |U115 - <100!P 501
.| 288 |U116 <100|P s01 o
-.|..289 |u117. 524701P . .© __._|sO1. . i
290 (U118 <100|P s01
291 |U119 <100|P S01
292 (U120 <100!P so1
293 (U121 <100|P s01
294 |U122 88182(P S01
.295 |U123 22275|P so1
296 (U124 <100!P so1
297 (U125 <100|P so1
298 |U126 <100|P S01
299 (U127 <100|P S01-
300 |U128 <100|P so1
301 |U129 <100{P so1
302 (U130 <100{P 501
303 |u131 ~ <100(P S01
304 |U132 <100|P 501
305 |U133 7920{P S01
306 |U134 495|p s01
307 |u13s <100(P 501
308 |U136 <100|P s01

" Page 7 of 13

Version 2, 11/5/2013



MSU Waste Storage Facility
Description of Hazardous Wastes

X1V. Description of Hazardous Wastes
' A. Hazardous Waste Code B. Estimated Annual [ C. Unit of | D.1. Process

- Line Number Quantity of Waste ‘Measure Code
309 |u137 <100|P s01
310 |U138 500|P s01
311 |U140 9405 |P s01
312 |U141 <100|P s01
313 (U142 <100|P so1 -
314 (U143 . <100|P So1
315 (U144 <100|P so1
316 |U145 <100|P so1
317 |U146 <100{P so1
318 (U147 <100|P so1
319 (U148 <100|P So1
320 |u149 <100|P so1
321 |U150 <100|P S01
322 |uis1 <100|P 501
323 |U152 <100|P s01
324 |U153 <100(P S01
325 |U154 20295|P S01
326 |U155 | <100|P 501 .
327 |U156 <100|P so1
328 |U157 <100|pP so1
329 |U1s8 <100|P s01
330 |U159 © <100|P 501
331 |U160 <100|P s01
332 |u161 <100{P s01 L o
.333 |u162 -. .. 2065|P s01 N

" 334 |U163 <100|P so1
335 |U164 - <100|P s01
336 |U165 ©133(p S01
337 |U166 <100|P so1
338 |U167 <100(P s01
339 '|U168 <100|P s01
340 U169 <100|P S01
341 |U170 <100|pP s01
342 (U171 <100|P s01
343 . (U172 <100(P S01
344 U173 <100(P 501
345 U174 <100|P s01
346 [U176 <100|P s01
347 (U177 <100|P s01
348 [U178 " <100|P s01
349 |U179 <100(P so1
350 |U180 <100|P s01
351 |U181 <100|P s01
352 (U182 <100|P 501
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MSU Waste Storage Facility

Description of Hazardous Wastes

XIV. Description of Hazardous Wastes '
A. Hazardous Waste Code B. Estimated Annual [ C. Unit of { D.1. Process

Line Number Quantity of Waste Measure Code
353 U183 <100|P S0l
354 (U184 <100|P S01
355 (U185 <100|P S01
356 |U186 <100|P S01
357 (U187 <100|P S01
"358 |U188 47124|P S0l
359 |U189 <100|P S01
360 {U190 <100;P S01
361 (U191 <100|P S01
362 (U192 <100|P . . {S01

- 363 |U193 <100(P |S01
364 (U194 <100|P S01
365 |U196 34650|P 1501
366 (U197 '<100|P . |S01
367 |U200 <100\|P SOT
368 |U201 <100i{P So1
369 (U203 <100(P -(so1
370 |U204 <100|P S01
371 (U205 <100|P S01
372 (U206 <100!P So1
373 U207 <100/P S01
374 U208 <100|P S0l
375 |U209 <100|P So1
376 |U210 <100|P 501 L
377 (U211 ... ... .. .. 13860/P ... S01 . .
378 |U213 42570;P SO1
379 (U214 <100|P So1
380 (U215 <100iP So1
381 |U216 <100|P S01
382 |U217 <100|P S01
383 |U218 <100|P S01
384 U219 <100|P S01-
385 |U220 ' 52470|P S01
386 |U221 <100|P SO01
387 |U222 <100{P S01
388 |U223 <100|P S01
389 |U225 <100|P S01
390 |U226 16335|P 501
391 - U227 <1001P S01
392 ;U228 1980|P S01
393 (U234~ <100|P S01
354 |U235 <100(P 1801
395 U236 ° <100|P S01
396 U237 <100(P - So1
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MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes :
A. Hazardous Waste Code B. Estimated Annual C. Unit of D.l..Process
Line Number Quantity of Waste Measure Code
397 |U238 <100|P s01
398 |U239 25245|p so1
399 |U240 15840/|P s01
400 |U243 <100|P S01
401 (U244 <100|P S01
402 (U246 <100|pP So1
403 |U247 <100(P so1
404 (U248 <100|pP So1
-405 |U249 <100|P so1
406 (U271 <100(P s01
407 (U278 <100{P so1
"408 (U279 <100|P so1
409 |u280 <100|P ‘|so1
410 (U328 <100|P’ s01
411 |U353 <100(P - |s01
412 |U359 <100|P s01
413 |U364 <100|P 1so1
414 |U367 <100|P 501
415 |U372 <100|(P 501
416 |U373 <100|P s01
417 (U387 <100|P 501
418 |U389 . <100|P so1
419 |U394 <100|P 501
| 420 |U3S5 <100|P so1 o
| 421 [uaos - <100|P so1. | ..
422 U409 . <100|P 501
423 (U410 <100|pP so1
424 |U411 <100|P . |s01
425 (001U <100(P so1
426 (002U <100|pP so1
427 |003U <100(P s01
428 (004U <100(P s01
429 (005U <100|p 501
430 |006U <100|P S01
431 |007U <100]|P S01
432 |008U <100(P 501
433 157U <100|(P 501
434 009U <100|P s01
435 (158U <100|P s01
436 |011U . <100|P s01
437 |012U0° <100|(P 501
438 |014U <100|(P So1
439 |147U <100|P |s01
| 440 [159U <100|P s01
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MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes
A. Hazardous Waste Code B. Estimated Annual | C. Unrt of | D.1. Process

Line Number Quantity of Waste . | Measure Code
441 (020U : : <100(|P - |S01
442 |160U <100{P S01
443 (161U <100|P . S01
444 022U <100;P S01
445 023U <100|P S01

. 446 |027U <100;P - So1
447 152U -~ <100|P - So1
448 (029U <100(|P So1
449 (032U <100|P S01 .
450 |033U <100|P So1
451 (034U <100(P So1
452 (150U <100|P S01
453 |162U <100|P so1
454 036U <100|P So1
455 037U - <100|P So01
456 |163U <100|P S01
457 |151U <100|P So1
458 040U <100|P So1
459 (042U <100|P So1
460 (043U <100|P - S01
461 |044U <100|P So1
462 046U <100|P So1
463 164U <100|P So1

| 464 |048U - <100{P S01 ] )

465 |049U. .<100(P 4S01 - —
466 (050U <100|P So1
467 |051U <100|P S01
468 |052U <100|P S01
469 (054U <1001P So1
470 055U <100|P S01
471 |056U <100|P So1
472 |165U <100|P S01
473 |057U <100|P So1
474 058U - <100,P S01
475 |059U <100|P S01
476 |166U <100{P S01
477 (061U <100}P S01
478 |063U <100|P So1
479 064U <100/P S01
480 |068U <1001P S01
481 |070U <100|P S01
482 |071U <100!P S01
483 [073U <100:P S01
484 167U <100iP SO01
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MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes _ I
A. Hazardous Waste Code B. Estimated Annual [ C. Unit of | D.1. Process

Line Number Quantity of Waste Measure Code
485 (075U <1001|P "|S01
486 |076U <100|P S01
487 |078U <100|P S01
488 |079U <100|P S01
489 |082U <100|P S01
450 |083U <100|P S01
491 |086U <100|P so1
492 |088U <100|P S01
493 |089U <100|P S01
494 090U <100|P -|so1
495 |0392U <100|P So1
496 |094U <100(P 501
497 (095U <100|P S01
498 097U <100|P S01
499 |098U <100|P S01
500 {095U <100|P S01
501 [101U <100|P so1
502 |102U <100|P S0o1
503 103U <100|P - S01
504 104U <100|P S01
505 |106U <100iP S01
506 (108U <100|P S01
507 |165U <100/P S01
508 (110U <100|P S01 L

...509 (111U _. <100|P . -|S01 . . -
510 (112U <100|P S01
511 113U <100|P S01
512 |115U <100|P S01
513. (116U <100|P S01

- 514 (117U <100|P so1
515 (118U <100|P So1 -
516 {119V <100|P S01
517 |120U <100|P S01
518 (121U <100|P .(s01
519 |124U <100|P S01
520 (127U <100|P So1
521 (128U <100|P S01
522 |129U <100|P S01
523 (170U - <100|P So1
524 (131U <100|P 1S01
525 (132U <100|P S01
526 (134U <100(P S01
527 (136U <100|P S01
528 |137U <100|P So1
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MSU Waste Storage Facility
Description of Hazardous Wastes

XIV. Description of Hazardous Wastes _ )
A. Hazardous Waste Code B. Estimated Annual [ C. Unit of | D.1. Process

Line Number Quantity of Waste | Measure Code

529 |138U <100{P S01

530 (139U <100(P S01

531 |154U <100(P S01

532 (171U . <100(P So1

533 172U <100|P S01

534 |173U © <100|P 1501

535 (141U <100iP S01
536 |142U <100|P So1

537 (143U <100|P S01

538 (174U <100|P S01

539 |175U <100|P S01
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ATTACHMENT 8

CONTAINER STORAGE PROGRAM



Use and Managemerit of Containers, Revision 1
Site ID No. MID 053 343 976

" FORM EQP 5111 ATTACHMENT TEMPLATE C1
USE AND MANAGEMENT OF CONTAINERS

This document is an attachment to the Michigan Department of Environmental Quality’s’ .
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to
use this attachment. _ o : :

R 299.9614 of the administrative rules promulgatéd pursuant to Part 111, Hazardous Waste
Management, of Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451,
as amended (Act 451); R 29.4101 to R 29.4505 promulgated pursuant to the provisions of the
Michigan Fire Protection Act, PA 207, as amended (Act 207); and Title 40 of the Code of
Federal Regulations (CFR) §§270.14(d), 270.15, and Part 264, Subpart |, establish™
requirements for the use and management of containers. All references to 40 CFR citations
specified herein are adopted by reference in R 299.11003. :

This license application template addresses requirements for the use and management of
containers at the Michigan State University Waste Storage Facility in Lansing, Michigan. This
template addresses the condition of containers, compatibility of waste with containers,
‘management of containers, inspections, containment, special requirements for ignitable or
reactive waste, special requirements for incompatible wastes, and closure:

(Check as appropriate) ‘

Applicanf for (.)pe.rating Licensé for Existing Facility:

[l R 299.9614 use and managefﬁent of containers |

Applicant for .O'perating License fo;'New, Altered, Enlarged, or Expahded_Facility:

X R 299.9614 use and rﬁanagement of containers

This temp.laté ‘is-_organized as follows:

INTRODUCTION ' ‘
C1.A DESCRIPTION OF CONTAINER
C1.B . CONDITION OF CONTAINERS :
C1.C COMPATIBILITY OF. WASTE WITH CONTAINERS
C1.D MANAGEMENT OF CONTAINERS
C1.E INSPECTIONS ' :
C1.F CONTAINMENT - '
C1.F.1 Secondary Containment System Design and Operation for Containers with Free
- Liquids. : . - .
C1.F.1(a) Requirement for Base or Liner
C1.F.1(b) Containment System Drainage
C1.F.1(c) Containment System Capacity
. C1.F.1(d) Conirol of Run-on o o
C1.F.1(e) Removal of Liquids from Containment System
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Use and Management of Containers, Revision 1
Site ID No. MID 053 343 976

C1 F.2 Secondary Containment System Desrgn and Operation for Containers with No
Free Liquids - .
C1.F.2(a) - Containment System Drarnage
' - C1.F.2(b) Container Management ,
C1.G SPECIAL REQUIREMENTS OF IGNITABLE OR REACTIVE WASTE
C1.H SPECIAL REQUIREMENTS FOR INCOMPATIBLE WASTES
C1.l CLOSURE

(A *Guidance for Permit Writers: Facilities Storing Hazardous Waste in Containers.” EPA
Publication PB88-105689.

INTRODUCTION

The container standards are performance standards for containers and container storage areas.
Completion of this template should result in a demonstration of how your facility will meet these
standards.

Please note that Template C11, Subpart CC, Air Emissions from Tanks, Containers, and
Surface Impoundments, addresses air emissions for containers. Also note that while specific
closure requirements for container storage areas are addressed in this template, you may -
reference information in Template A11, Closure and Postclosure Care Plans.

C1.A DESCRIPTION OF CONTAINERS
[R 299.9614 and 40 CFR §264.171]

See attached Table C1-1 Description of Containers for a listing of the number types and
specifications for containers used at the WSF.

C1.B CONDITION OF CONTAINERS
[R 299.9614 and 40 CFR §264.171]

Containers are under routine surveillance to ensure that the wastes contained therein are
compatible. On most working days, the Waste Storage Facility is entered to place wastes into
storage, properly label containers, or prepare waste for shipment. ln addition, a. regular o
container lnspectlon program is conducted at the site. -

On a frequent basis, the Hazardous Waste Coordinator or his/her designee checks each
container for possible leaks and or signs of degradation. If any problems are observed, the
contents of the container are immediately fransferred to a different, compatible container which
inspection has identified as being in proper condition for the storage. At the same time, all caps
are checked to ensure that no harmful vapor release can occur, and that a harmful buildup of
pressure has not occurred S

If any leaks have occurred the spill is immediately absorbed with absorbent materials and
" containerized as a waste itself. Followrng cleanup, the floor and/or shelvrng is rnspected for
signs of deterioration.. :
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Use and Management of Containers, Revision 1
Site ID No. MID 053 343 976

C1.C COMPATIBILITY OF WASTE WITH CONTAINERS
[R 299.9614 and 40 CFR §264.172]

Compatibility of containers with wastes is ensured by the careful matching of identified waste
materials with the appropriate containers. A listing of the containers which are compatible with
each of the waste streams has been provided in Table C1-1. Though not listed on the table,
glass is considered compatible with all classes of waste except hydrofluoric acid. '

G1.D MANAGEMENT; OF CONTAINERS
[R 299.9614 and 40 CFR §264.173]

Materials transferred to the Waste Storage Facility are stored by persons trained in the proper
handling of hazardous wastes (Section A10 - Personnel Training Program). Each containeris
placed in the proper area designated as the storage zone for that particular material. All .
containers are inspected prior to storage for signs of leakage. Containers holding hazardous
wastes which are identified as appropriate fo store as Lab Pack chemicals are not opened
during storage. The category of chemicals designated for storage in the Lab Pack Room is
extensive and incorporates thousands of compounds. These include reactive, poisonous,,
irritating, flammable, corrosive, and oxidizing substances as well as any other substances that
are not deemed suitable for consolidation. The Lab Pack chemicals are sorted and placed onto
shelving units for subsequent removal. Other containers are only opened for consolidation
purposes, to relieve pressure, or as required for acceptance by the licensed facility accepting the
materials (i.e. in order o solubilize a substance prior to transport).

In order to control the volume of stored méten'als-, a maximurh invehtory of containers has beén
established, as indicated in Table C1-2. Figure C1-1 and C2 provide a detailed exhibit of the
storage areas, staging areas and container arrangements. -

Before transport fo a licensed disposal facility, consolidated materials are assigned a proper
DOT shipping name and UN/NA number (if applicable). The required marking and labeling are
. placed on each container stating the major chemical contents and identifying MSU as the
generator of the waste along with the EPA identification number. '

. C1.E INSPECTIONS =
" [R 299.9614 and 40 CFR §264.174]

A regular schedule of container inspection has been established for the Waste Storage Facility.
Included in this program are daily, weekly and monithly programs of inspection. The weekly
program includes an inspection of the fioors, safety equipment, security devices, and the
operational structural equipment. Details of this'program are provided in Section A5 Inspection

Schedules.

C1.F CONTAINMENT |
[R 299.9614 and 40 CFR §§264.175 and 270.15]
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Use and Management of Containers, Revision 1-
Site ID No. MID 053 343 976

C1.F.1 Secondary Containment System Desrgn and Operation for Containers with -

Free Liquids
[R 299.9614 and 40 CFR §§264. 175(a) and 270. 15(a)]

The detailed plans and description of the contalnment area of the Waste Storage Facility is -
provided in section B6. Engineering Plans. These plans indicate that all waste materials are -
enclosed in the.Waste Storage Facility and are protected from intrusion, precipitation, run-on
and run-off. All containers are stored in rooms having concrete floors and coatings which are
certified as sufficiently impervious to contain leaks and spills. Each floor is free of cracks and
gaps which might allow the escape of released materials.

The container storage area has a containment system consisting of 4-inch thick concrete floor
pads which are reinforced with 6-inch by 6-inch 10/10 wire mesh. The concrete floors are
constructed to facilitate the remediation of any accidental releases. No floor drains are present
to aliow the escape of materials to septic fields or sewer systems.

Each room of the east storage facillty is _separated by a 6-inch containment lip which allows for
segregation of incompatible waste and sufficient containment volume. The containment
volumes for each storage area are provided in Section B6 Engineering Plans. This system
prevents materials in one room from mixing with materials in another room in the event of an

~ emergency situation. At no time are\free standing or uncontained wastes aliowed to remain in
- any part of the facility. : o :

The hazardous waste handling and management procedure utilized at the Waste Storage

~ Facility is designed to prevent the mixing of incompatible wastes into containers stored at the
facility. Details of the program whlch\prevent the mixing of incompatible wastes are provided in

the Sections A2 Chemical and Physical Analyses and A3 Waste Anaiysrs Plan.

Thé storage facility design permits the separation of incompatibie wastes into distinct areas of
the facnlity Upon transport to the East Storage Building, the reactive and ignitable wastes are
stored in separate rooms each with stfficient containment capacities. The two rooms are
divided by a single wall containing a fire door. The reactive wastes or small bottles are stored in

-the Lab Pack Room (120) and the ighitable and corrosive wastes in the Consolidation Room
(100) separated by a 2 inch dike. The containers housing ignitable wastes are not opened atthe
facility unless the container is leaking or during consolidation with compatible wastes. Reactive
wastes are stored in separate areas:of the Lab Pack Room, with each waste stream stored in a
distinct, separate area.

The concrete floor of the storage rooms in the East Storage Buﬂdng are coated as described in
Appendix B6-3. This appendix contains the manufacturer's specifications for the coating
material, the chemical compatibilities, and the application instructions. This coating will prevent
the possibility of the concrete fioor reacting with materials which may be accidentally released at
the faciiity. :

After consolidation, some hazardous waste, including flammable waste and F-listed wastes, may

be transported to the West Storage Building for storage. In addition, the West burldlng W|i| also
store Part 121 wastes and used oil and universal waste. L
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Use and Management of Containers, Revision 1
Site ID No. MID 053 343 976

C1.F.1(a) Requirement for Base or Llner
: [R 299.9614 and 40 CFR §§264.175(b)(1) and 270 15(a)(1)]

All containers are stored in rooms having concrete floors which are certified as suffi iciently .
impervious to contain leaks and spills. Each floor is free of cracks and gaps which miight allow
the escape of released materials. The concrete floor of the storage rooms are coated as
described in Appendix B6-3. This appendix contains the manufacturer's specifications for the
coating material, the chemical compatibilities, and the application instructions. This coating will
prevent the possibility of the concrete floor reacting with matenals .which may be accidentally
released at the facility

C1.F.1(b) Containment System Drainage - . :
[R 299.9614 and 40 CFR §§264.175(b)(2) and 270.15(a)(2)]

The container storage area has a containment system consisting of 4-inch thick concrete floor
pads which are reinforced with 6-inch by 6-inch 10/10 wire mesh. The concrete floors are
constructed fo facilitate the remediation of any accidental releases. No floor drains are present
to allow the escape of materials to septlc fields. .

C1.F.1(_c) Containment System Capacity .
[R 299.9614 and 40 CFR §§264. 175(b)(3) and 270 15(a)(3)]

The containment systen has sufficient capacity to contaln 10 percent of the volume of the
containers or the volume of the largest container, whichever is greater. This information is
described in detall in Sectlon B6 Englneenng Plans. S :

C1.F.1(d) Control of Run-on
: R 299 9614 and 40 CFR §§264 175(b)(4) and 270. 15(a)(4)]

Run-on to the containment is prevented by the bundlng elevation, the fact that the area is entirely
enclosed, and because a conventional dralnage system completely surrounds the building.
Precipitation falling in the vicinity is naturally dramed into the nearby drainage creek, and the site
is well away from the 100-year flood plain.

C1.F.1(e) Removal of Liquids from Centainment System
" [R299.9614 and 40 CFR §§264.175(b)(5) and 270.15(a)(5)] -

_If any leaks have occurred the splll is lmmedlately absorbed with absorbent materials and
containerized as a waste itself. Followmg cleanup, the floor and/or shelvmg is inspected for
- signs of detenoratlon

‘C1.F.2 : Secondary Contamment System DeSIgn and Operatlon for Contamers with

No Free Liquids
[R 299. 9614 and 40 CFR §§264.175 and 270. 15(b)(1)]
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Use and Management of Containers, Revision 1
Site ID No. MID 053 343976

C1.F.2(a) Containment System Drainage :
[R 299.9614 and 40 CFR §§264.175 and 270.15(b)(2)]

As stated previously in this section, all waste materials are enclosed in the Waste Storage
Facility and are protected from intrusion, precipitation, run-on and run-off. All containers are -
stored in rooms having concrete floors which are certified as sufficiently impervious to contain
leaks and spills. Each floor is free of cracks and gaps which might allow the escape of released
materials.

C1.F.2(b) Container Management
[R 299.9614 and 40 CFR §§264. 175 and 270. 15(b)(2)]

Any of the small volumes of wastes contalnlng no free llqwds are either elevated on shelves in
the Lab Pack Room (120) or placed in plastic tubs with other like materials.

C1.G . SPECIAL REQUIREMENTS FOR IGNITABLE OR REACTIVE WASTE
[R299. 9614 and 40 CFR §§264.176 and 270.15(b)(2)] '

Upon transport to the WSF, the reactive and ignitable wastes are stored in the East Storage
Building in separate areas, each with sufficient containment capacities. The two rooms are
divided by a single wall containing a fire door. The reactive wastes or small bottles are stored in
the Lab Pack Room (120) and the ignitable and corrosive wastes in the Consolidation Room
(100) separated by a 2 inch dike. The containers housing ignitable wastes are not opened at the
facility unless the container is leaking or during consolidation with compatible wastes. Reactive
wastes are stored in separate areas of the Lab Pack Room, with each waste stream stored in a
distinct, separate area. As stated in Section A9, Location Standards, the facility is 34 meters
from the property line and at least 60 meters from other properties or rights-of-way.

C1.H SPECIAL REQUIREMENTS FOR INCOMPATIBLE WASTES
[R299.9614 and 40 CFR §§264.177(c) and 270.15(b)2)]

The hazardous waste handling and management procedure utilized at the Waste Storage
Facility is designed to prevent the mixing of incompatible wastes into containers stored at the
facility. Details of the program which prevent the mixing of incompatible wastes are provided in
the sections A2 Chemical and Physical Analyses and A3 Waste Analysis Plan.

C11 CLOSURE ‘
[R 299.9614 and 40 CFR §264.178]

Note: This template’s closure information is meant. fo supplemer\t the closure plan that is to be
included in the application as Template A11, Closure and Postclosure Plan. Information in
Template A11, Closure and Postclosure Plan, may be referenced in this section.

At closure of the facility all the hazardous waste and residues will be removed from the facility.
All the hazardous waste materials will be transported to a licensed disposal facility. All used
containers will‘also be transported to a licensed disposal facility and treated as a hazardous
waste. All new, unused containers will be removed from the facility. The entire facility will be
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closed according to the specifications identified in section A11. Ciosure and Post Closure Plan.
Because neither tanks, surface impoundments, waste piles, land treatment facilities.' landfills,

nor incinerators are present or utilized at the site, the regulations pertaining to these units do not
apply. | e ' -
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Table C1-1
This table identifies which containers are appropriate for storing hazardous materials.
H.W. = hazardous waste markings N.R. = non-régulated (non RCRA)

PCB = polychiorinated biphenyl B Fiber = fiberboard open head drum

Poly = polyethylene open or tight head drum Steel = steel open or tight head drum

Marking & Labels

Waste Stream _ - Container
Flammable liquid, poisdnohs stéél, poly H.W., Flammable liquid
‘ Poison (subsidiary)
| Formaldehyde, solution steel,:poly N.R., Class 9
| . steél, poly ' H.W., Flammable liquid ,

Paint related material

PCB oil
Non-RCRA hazardous debris

Lab packs

steel

steel,poly,fiber

steel ,'poly,ﬁber '

Drum Specifications are at minimum as follows:

1H1/Y1.8/100 .1A1/_Y1.8/100 1A2/Y1.8/100

Paint (éans) ' steel_,poly,fiber HW., Flammablle quﬁid
Pésticide rinsates steel,poly NR o
Mixed acid | poly -H.W.,. Corrosive
Chrdrﬁic acid - poly H.W., Corfosive
bilute nitric acid poly HW., Coﬁosive
Flammabile liquid, corroéivé poly H.W., Flammable -

' o Corrosive (subsidiary)
‘Poisonous solids steel, poly HW., Poisoh
Class 9 debrié steel,poly,fiber H.W., Class 9~

'N.R., PCB, Class 9

N.R.

H.W., Labels as required in .
49 CFR 172.101



/
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Table C1-2
Description of Containers

All containers comply with DOT regulations'as stated in 49 CFR

Container/Max

Container Type  Usable Volume Liner Specifications Status No. Containers
Glass, Plastic | <1 gal _ None Original : 500
_HD Polyethylene . 5 gal None New 225
Metal 5 gal » None Original/New 29
HD Polyethylene 30 gal None New 21
Metal/HD polyethylene 55 gal None " New - 70
Fiberboard - 55 gal 6 mil polyethylene New 15
Metal 55gal - 15 mil polyethylene . New 15

The actual number of individual containers may exceed those listed above. The total volume of all containers may not exceed
7900 gallons (the amount.equal to the total volume of all containers, assuming they were full).

Table C1-2, Revision 2 | . : | (5/24/2013)
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Preparedness and Prevention, Revision No.2
- Site 1D No. MID053343976

FORM EQP 5111 ATTACHMENT TEMPLATE A6
PREPAREDNESS AND PREVENTION

This document is an attachment to the Michigan Department of Environmental Quality's
Instructions for Completing Form EQP 51 11, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to

‘use this attachment.

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of
Michigan's Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(Act 451), R 299.9504, R 299.9508, and R 299.9606 and Title 40 of the Code of Federal
Regulations (CFR) §§264.30 through 264.37 establish requirements for preparedness for and
prevention of releases of hazardous wastes or constituents at hazardous waste management

- facilities. All references to 40 CFR citations specified herein are adopted by reference in

- R 299.11003.

This license application témplate addresses requirements.for preparednéss for and preventionA
of releases of hazardous wastes or constituents at the following hazardous waste management

facility for the MSU WSF in Lansing, Michigan.
(Check as appropriate)
Applicant for Operating License for.Existing Facility:
1  Nowaiver requested
[ Waiver' requested for one or.more units for required equipment
] Waiver requested for o‘ne or more qnits for required aisle space
Applicant'fpr Operating License for New, Altered, Enlarg_ed, or Expanded Facility:
X No‘ Waiver requested ﬁ
] ' Waiver requested fqr one or rﬁore units for required equipment

] Waiver requested for one or more units for required aisle space
This template is organized as follows:

INTRODUCTION
A6.A REQUIRED EQUIPMENT
AB.A1 Internal Communication System
AB.A.2  Emergency Response Communication System
AB6.A.3 Fire, Spill, and Decontamination Equipment
‘A6.A.4  Adequate Water Volume
A6.B TESTING AND MAINTENANCE OF EQUIPMENT
AB.C ACCESS TO COMMUNICATIONS OR ALARM SYSTEM -
AB.C.1  Multiple Employees Present :
A6.C.2  Single Employee Present
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A6.D REQUIRED AISLE SPACE
A6.E * STATE OR LOCAL AUTHORITIES
‘A6.E.1  Arrangements with State or Local Authorities
A6.E.2 Refusal of State or Local Authorities to Enter into Emergency

Response Agreements
INTRODUCTION

The preparedness and prevention standards are intended to minimize and prevent emergency
situations at hazardous waste management facilities. This is in contrast to the contingency plan
standards that are intended to ensure that facilities have instituted plans and procedures to use
in response to an emergency situation (See Template A7). '

To meet the preparedness and prevention standards, facilities must be operated and
maintained in a manner that minimizes the possibility of a fire, explosion, or any unplanned
sudden or non-sudden release of hazardous waste or hazardous waste constituents. The
regulations require maintenance of equipment, alarms, minimum aisle space, and provisions for-

contacting local authorities (R 299.9606 and 40 CFR §264.31).

A6.A.- REQUIRED EQUIPMENT
[R 299.9606 and 40 CFR §264.32]

AB.A.1 Internal Communication System
[R 299.9606 and 40 CFR §264.32(a)]

An alarm system is installed in the WSF East and West Buildings to detect the hazards
associated with fire, hazardous vapors, unauthorized intrusion, and explosion. The detection of
these hazards by independently operating systems results in the initiation of the alarm system
which notifies personnel of the hazards and allows time for the evacuation of the facility, if
necessary, and the initiation of the Contingency Plan.- '

The security system is a movement activated intrusioh alarm system continuously monitored at
the security desk of the company contracted. The system is comprised of three basic parts:

1) Magnetic éwitchés on all doors to storage area detect entrance or departure at the building
2) A control/processor unit connected to the Central Station via a dedicated phone line
3) An adjustable monitor capable of distinguishing alarm conditions. .

All external doors to the East and West Building storage areas and the door to the ESB solvent
storage area are wired to the alarm system. If an external door is left ajar, the system will not .
allow the user to code out until the door is closed. The system equipment at.the site is wholly

owned and operated by MSU. . o _ »

When authorized personnel enter or leave the building the intrusion system is switched "off" or
"on" as appropriate, and the security desk is called by automated system to inform them of
which personnel are at the facility. Personal access codes are assigned to EHS personnel only.
The MSU Physical Plant personnel have neither keys nor access to the building and are not

~ -assigned access codes.
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The alarm system codes which alert monitoring personnel to the exact nature of the situation at

the Waste Storage Facility are as follows: .

- Fire: Homn in affected room, beeps on control unit, lights on fire control panel

- Trouble (power loss). beeps on control unit (A 24-hour battery backup is provided for the
detection system) '

- Organic Vapor Detection System:_ horn, beeps on control unit, lights on vapor monitor panel
- Door Intrusion: beeps on control unit ' '

- Motion Detection: warning horn .

- Low Temperature (<55 deg. F): beeps on control unit

- Phone Line Failure: beeps on control panel

The alarm system requires no calibration. Tests of the system are conducted daily whenever

* the monitoring company personnel receive signals from EHS personnel entering or leaving the

~ premises. In addition, the system automatically signals if there is a malfunction in the dedicated
phone line and resets automatically after an alarm condition. '

Fire Suppression and Alarm System: , : - ‘
The-Ansul Inergen fire suppression equipment in the East Storage Building is a total flooding
system. The clean agent can achieve and maintain the required concentration for ensuring
effective extinguishment of any combustibles. The West Storage Building has an Ansul Halon
1301 system which operates on the same principle of fotal flooding. An extensive explanation
of these systems can be found in section A4.3 of this application. - '

Organic Vapor Detection System and Testing Procedure: ~ _

The Enmet ISA-44-5 multi-channel gas detector system in the East Storage Buildingis
comprised of five similar circuits with associated circuits. One unit is located on the south wall
of the Lab-pack Room, three units in the Consolidation Room and one in the Storage Room as
shown on Figure B6-1. A detailed description of the system can be found in section A4.4 of this

. application.

A6.A.2 . Emergency Response Comrﬁunication System
[R 299.9606 and 40 CFR §264.32(b)]

Should an emergency situation arise, the ESB is equipped with an explosion-proof telephone on
the west wall of the Lab-Pack Room (120) and a regular telephone on the west wall of the
Mechanical Room (110). The WSB is equipped with a telephone just outside the storage area
in Room 110 and also in the office area in Room 100. These telephones provide the capability
of summoning assistance from the appropriate local emergency response units. A listing of the
telephone humbers of each of these units is posted beside each telephone as described in the

Contingency Plan.
"A6.A.3 Fire, Spfl'l, and Decontamination Equipment
[R 299.9606 and 40 CFR §264.32(c)]
A list of the emergency equipment preéent at the WSF is provided in-Attachment A7-3. A .

discussion of this equipment and its use is also included in the sections of this application
entitled "Contingency Plan" and "Security.” ' )
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Fire -control is provided in the form of the automatic Ansul inergen and the Ansul Halon fire
suppression equipment described previously, and the placement of portable fire extinguishers.
throughout the facility. The portabie fire extinguishers are positioned at the locations shown in
Figure B6-1. These fire extinguishers comply with National Fire Code Standards for portable
fire extinguishers. ' .

Spill control is provided for in several ways at the WSF. Each container storage area has a
containment system consisting of pads of 4-inch concrete, reinforced with 6-inch by 6-inch
10/10 wire mesh. The concrete floor is free of gaps, holes, or cracks to prevent the irifiltration of
released substances. Each storage room in the ESB is also equipped with a 6-inch
containment lip which allows for the containment of released substances, and prevents the
spread of releases from one room to another. The total storage area of the WSB consists of a
3-inch lip to prevent spills from migrating outside the building.. Details of the construction of the
facility have been provided in Section B6 Engineering Plans.

In addition to the physical containment of released substances by the structure of the WSF,
there is equipment available at the site to manage and remediate releases. This includes
vermiculite, universal absorbent pads and pigs, a corrosive spill kit, absorbent spill pillows, and
oversize and regulation size containers for disposal of the absorbed substances.

The super-fine, absorbent spill pads, and corrosive spill kit are located in the Consolidation

Room of the ESB (100). The materials in the kit provide for the neutralization of the released

* substances, facilitating their absorption. Details regarding the use of the equipment are
provided in Section A7 Contingency Plan. :

A6.A4-  Adequate Water Voluine
IR 299.9606 and 40 CFR §264.32(d)]

The Inergen and Ansul fire suppression system has been described previously. Details of the
construction/installation of this system are provided in the 'section of this application entitied
"Engineering Plans." The WSF is also supplied by the Lansing Board of Water and Light water
supply system. - A hydrant is located at the corner of Jolly Road and Collins Road and another at
Oakbrook and Jolly Road. The hydrant at the Jolly-Collins intersection has been flow tested at
a delivery pressure of 55 fo 60 pounds.

'AB.B  TESTING AND MAINTENANCE OF EQUIPMENT
[R 299.9606 and 40 CFR §264.33]

The procedures for testing and maintenance of the equipment have generally been provided
with the description of the equipment. The testing of the alarm systems have all been described
in sections A4.3 and A4.4. A complete list of the emergency equipment is provided as
Attachment A7.3 of this section. The portable fire extinguishers are inspected on a monthly
basis, as well as all the safety equipment at the facility as described in section A5 "Inspection
Schedules." : A

A6.C ACCESS TO COMMUNICATIONS OR ALARM SYSTEM
[R299.9606 and 40 CFR §264.34] :
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A6.C(1) Multiple Employees Present
: [R 299.9606 and 40 CFR §264.34(a)]

Should an emergency situation arise, the ESB is equipped with an explosion-proof telephone on
the west wall of the Lab-Pack Room (120) and a regular telephone on the west wall of the
Mechanical Room (110). The WSB is equipped with a telephones just outside the storage area,
in rooms 110 and 100. These telephones provide the capability of summoning assistance from
the appropriate local emergency response units. A listing of the telephone numbers of each of
these units is posted beside each telephone as described in the Contingency Plan.

Employees will also be alerted to hazafds from the audible alarm system at the facility.

A6.C(2) Singie Employee Present o
[R 299.9606 and 40 CFR §264.34(b)]

The MSU WSF is only operated with a single pefson during the transfer and storage of waste
materials. Therefore, access to the communications and alarm system when a single employee
is present is the same as the instance in which two or more employees are working at the

facility.

A6.D REQUIRED AISLE SPACE
[R 299.9606 and 40 CFR §264.35]

The facility has been constructed to provide for adequate storage capacity, adequate
containment capability and sufficient aisle space. In order to allow for the unobstructed -
movement of all personnel within the facility, the aisle spaces in all the storage areas are -
maintained at a minimum of 2 feet.. This 2-foot spacing has been determined to meet the
requirements of 40 CFR 264.35 by allowing for the passage of emergency equipment, if
necessary, and for effective spill management in the event of a release. o

. A6.E STATE AND LOCAL AUTHORITIES
[R 299.9606 and 40 CFR §264.37]

. AB.E.1 Arrangements with State and Local Authorities
[R 299.9606 and 40 CFR §264.37(a)(1)]

Arrangements have been made with local authorities for a coordinated response to emergency
situations. These arrangements for emergency response have beendobumented in the section
of this application entitled "Contingency Plan." The Contingency Plan identifies Emergency
Coordinators who function to provide a uniform, consistent pattern of response to emergency
situations. The Emergency Coordinators are personnel employed by MSU, and can function in
close association with the MSUPD and the East Lansing Fire Department. Whenever the alarm
system indicates the presence of a hazard at the WSF, the monitoring company informs the
MSUPD. The Police Department then notifies the MSU Emergency Coordinator or on call -

responder. The MSUPD is always informed of any emergency situation which exists at the
WSF. : : .

Page 5 of 10 ' Form EQP 5111 Attachment Template AB . 8/19/13



‘Preparedness and Prevention, Revision No.2
Site ID No. MID053343976

Foliowing notification of an alarm, the Emergency Coordinator, and/or MSUPD personnel, has
the authority to notify the appropriate emergency response units. These units include the
following: _ '

\

- Michigan Department of Natural Resources and Environment - Waste Management Division
- East Lansing Fire Department

-'East Lansing Police Department

- Sparrow Hospital

Each of these units has been provided with a copy of the Contingency Plan which identifies the
general nature of the wastes present at the facility, the floor plan of the facility and the location
of all safety equipment, and evacuation routes. The Contingency Plan contains the information
-required to contact the emergency response teams, and the telephone numbers of each unit is
posted beside each emergency telephone in the WSF. ltis expected that, in the event of an
emergency, the ranking officer of the MSUPD, or the ranking officer of the East Lansing Fire
Department will be the incident commander. The EHS Emergency Coordinator will assist in any
way possible as defined in the Contingency Plan.

AB.E.2  Refusal of State or Local Authorities to Enter into Emergency Response
Agreements - ' : .
[R 299.9606 and 40 CFR §264.37(b)]

The emergency coordinator will document if state or local authorities decline to enter into’
emergency response arrangements.

A6.F GENERAL HAZARD PRVENTION
[40 CFR 270.14 (b)(8)] o

General héz_ard prevention includes several factors listed in 40 CFR 270.14. 4These include a
description of procedures, structures, or equipment used at the facility to:

- Prevent hazards in unloadihg.

- Prevent run-on and run-off from the hazardous waste area.

- Prevent contamination of water supplies. o

- - Mitigate effects of equipment failure and power outages

= Prevent undue exposure of personnel to hazardous waste.

- Releases to-atmosphere '

- Ignitable, reactive, or incompatible wastes

Each of these descriptions wili be provided separately in the following discussion:
' A6.F.1 Loading and Unloading

Loading/Unloading at the WSF is accorhplished by'the followinQ:

* Al loading and unloading operations are conducted indoors. -
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« EHS Waste Hauling Vehicles enter the private driveway and, using the area paved for
this purpose, position themselves so the tailgate faces the loading dock. The driver
then backs to the dock. : ' -

«  Once at the dock, the waste containers are removed. -Containers 5 galions or less are -

" hand carried into the building.. This decreases the chance of large loads slipping or.
falling. - o -

+  Due fo the difference of elevations between the bed of the some of the Waste Hauling
Vehicles and the loading dock, the unloading of containers from these vehicles will
be limited to a maximum size of the 5-gallon containers. 55 gallon drums (liquid) will
only be transported to the site using a vehicle with a bed or lift.gate capable of i
obtaining the same elevation as the loading dock. - o

- Each container is'carried into the appropriate room depending on the nature of the waste
material. 55 gallon drums are moved using a drum dolly. - i '

« Following the removal of all containers the loading dock is inspected for any evidence of
leakage from the containers. If any such leakage is detected, it will be immediately
remedied with the spill absorbent equipment maintained at the facility. ‘

+  The loading of containers into the vehicle of off-site contractors will be supervised by the’
Hazardous Waste Coordinator or her/his designee.. Itis anticipated that this will -
involve only the movement of 55-gallon capacity containers or lab packed materials.
These containers will be loaded using either a hand truck, drum truck, or drum dolly.

«  Following the movement of all containers into the off-site vehicle, the loading dock will be
inspected for any spills. If any spills are observed, they will be remedied using the
‘absorbent materials maintained at the facility. '

o Containers will only be transported between the East and West Buildings indoors

(through connecting corridors) or from a truck driving from one loading door to the next.

A6.F.2 Prevention of Run-On and Run-Off

Run-off from the facility is eliminated since both the East and West storage buildings and
loading/unloading docks are diked and enclosed to prevent the release of chemicals. No fioor
drains are present to allow for the release of spilled substances within the facility and 150
percent containment capacity is present in every storage room. " In addition, the entire

- loading/unloading area is diked to ensure that any accidental spills will be contained and not
allowed to impact the adjoining soils. Any spill which could occur in this vicinity will be removed
by means of an explosion proof electric pump, plastic hand pump, or a sponge or remedied by
the absorbent equipment maintained at the facility. ' '

Run-on to the facility is prevented since the buildings and canopies are enclosed - except when
unloading, as the garage door would be open. Because this area is not contained in a flood
plain, and because of the elevation difference from the nearby stream, the facility is not
threatened by the possibility of run-on from surface water. -

Any incidental release of liquids will be removed by means of an explosion proof electric pumb,
plastic hand pump, or a sponge and placed in a drum. The liquids will be managed as liquid _

industrial waste. The diked area of the east building loading dock is shown in the drawings
included in Section B6 Engingering Plans.

AG6.F.3 Preventibn of Contamination of Water Supplies
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Drinking water supplies in this area are represented by the groundwater contained in the
Saginaw Formation. Groundwater contamination is prevented by the elimination of all potential
discharges from the facility onto the surrounding soils. Details of the construction of the facility
which relate to this protection are provided in the Section B6 Engineering Plans.

Prevention of groundwater cbntamination is aided by the presence of significant amounts of
clays in the soils underlying the site. ' -

_A6.F.4 Equipment Féilure and Power Outages

The loss of electrical power and/or equipment failure at the site could pose significant problems
if precautions were not taken and backup equipment in place. An alarm system has been -
installed to indicate when the temperature at the WSF drops below 55°F. When a temperature
drop occurs, the monitoring company notifies EHS personnel who then take remedial action.

The East Building is equipped with a dual, independent gas-fired, forced air heating system.
The system has the capacity to provide heat for all areas following the failure of one unit. In
addition, service to the furnace unit has been obtained on a 24-hour call basis. .

In the event of an extended power outage, the monitoring company will maintain surveillance of
- the facility via the dedicated phone line. Following an outage, EHS will be notified by the
- monitoring company either directly through the office during working hours, or through the MSU
Police Department after working hours. The MSU PD notifies the EHS through the HAZMAT
pager worn by designated staff after hours. Remedial action is promptly taken in the following
manner: : : :

A 3500W generator is stored on site o provide power to operate the furnace/ventilation .

- systems. In the East Storage Building, a double throw switch wired to the main circuit breaker
panel facilitates the operation of the furnace/ventilation circuits without back-feeding power
through the entire system. The generator is operated outside the facility on the loading dock.
This prevents sparks and exhaust from affecting the building, including the alarm system. For
the West Building, a throw switch will be wired to the main circuit breaker panel, to facilitate the
use of a generator, after permit approval. In the event of an extended power loss, the MSU.
Infrastructure, Planning and Facilities (IPF) Department would provide a 5000W generatorto
power the building The fire suppression systems have battery backup which operates the
instruments if a power failure occurs. - e - ' :

AB.F.5 Personnel Exposure

Numerous measures have been incorporated into the design to protect personnel from undue
exposure to hazardous wastes. These measures include aspects of the building construction,
the training of personnel, the procedures for handling wastes, and the availability of safety
equipment. '

~ The construction of thé WSF includes numerous features which are designed to facilitate the
safe unloading and storage of waste substances. The building also contains alarm systems, fire
suppression systems, containment features, and safety equipment, all of which are explained in
Section B6 Engineering Plans and A4 Security Procedures and Equipment.
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" The training of EHS personnel is a vital aspect of maintaining a safe working environment. The
training program for each individual has been documented in the section of this application -
entitled A10 Personnel Training Program. All personnel are instructed in the techniques of
handling hazardous wastes to protect themselves and others from undue exposure. In addition,
the training periods inform employees of the proper personal protective equipment which should
be worn when handiing hazardous wastes and the availability of safety equipment at the WSF.
The training sessions also identify the proper response to emergency situations. This '
information is presented in Section A7 Contingency Plan.

Proper procedures for the handling of the hazardous wastes must be utilized at all times. Safety
precautions have been incorporated into these procedures and adherence to these protocols is
emphasized in the training sessions. These precautions include requirements for protective
clothing which must be worn during the handling of waste materials.

Safety equipment has been made available at the WSF and all personnel are instructed during
the training sessions concerning its location and usage. . Portions of this application relating to
the availability and use of safety equipment are contained in several sections of this application
including A3 Waste Analysis Plans, A10 Personnel Training, A4 Security Procedures and
Equipment, B6 Engineering Plans, and A6 Preparedness and Prevention. i

A6.F.6 Unplanned Releases to the Atmosphere

Atmospheric releases are controlled by following specific procedures for waste handling and
container management. For example, containers are only opened for consolidation purposes,
~ to relieve pressure, or as required for acceptance by the licensed facility accepting the .

materials. More details on container management are provided in Section C1 Containers.
Additionally, consolidation procedures as described in A6.F.7 below prevent the mixture of
incompatible materials and any resultant unplanned reactions.

AG6.F.7 Identification of Ighitable, Reactive, and Incompatible Wastes

~Ari involved process has been established to ensure the identification of waste substances

" received at the WSF. The details of this program are contained in Section.A3 Waste Analysis
Plan. In summary, this process facilitates tracking the identity and approximate volumes of all
compounds that are transported to the site by EHS personnel.

Upon arrival at the WSF, the containers are unloaded according to the brotocol described in
“Loading and Unloading” description in this section. Each container is then transported to a
designated area of the facility (Figure C1-1). Solvents are moved to the Consolidation Room

(100), containers with reactive wastes are moved to the Lab Pack Room (120), corrosive wastes
are stored inside the diked area in the Consolidation Room. :

The Consolidation Room generally receives all ignitable solvents and corrosive or poisonous

_ liquids in containers greater than 1 gallon capacity. All materials.received in containers of less
than or equal to 1 gallon capacity are moved to the Lab Pack Room for further segregation and

placement into secondary containment. Upon placement into secondary containment, materials

appropriate for consolidation are stored in the Consolidation Room. The criteria for determining

flammability, corrosivity, and toxicity are included in Appendix A10-1 "Waste Disposal Guide."

_ After consolidation, some bulk hazardous waste or Part 121 Industrial Liquid Waste may be

transported to the West Storage Building for storage until a vendor is scheduied for a pick-up. -
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All reactive and ignitable wastes are separated and protected from sources of rgmtlon The
WSF is equipped with many fire safety devices as documented in Section A4 Security
Procedures and Equipment. This includes an Inergen fire suppression system, organic vapor
monitoring and alarm systems, explosion proof electrical outlets, and explosion proof phones
and lights. "Danger -- No Smoking" signs are located on the two main entrance doors of the
WSF. Smoking is absolutely forbidden in all areas of the facility. Other "No Smoking" signs are
located on external doors as indicated in Figure C1-1 of this section.

Grounding and bonding procedures are also used during the transfer of ignitable materials to
prevent static charge buildup. A general exhaust ventilation system serves to minimize vapor
and dust buildup while two local exhaust systems are available for vapor removal during
~consolidation of materials.

Prevention of reactions is achieved by segregation and pre-consolidation testing. Reactive or
poisonous ‘chemicals that are not consolidated (Lab Pack chemrcals) are segregated into
compatible groups before being packed. The Lab Pack Room is separated from the main
holding area (Consohdatlon Room) by means of a fire door, a fransfer grill, and a 4 inch floor
dike.

The categories of chemicals designated for storage in the Lab Pack Room is extensive and
-incorporates thousands of compounds. These include reactive, poisonous, iritating, flammable,
corrosive, and oxidizing substances as well as any other substances that are not deemed
suitable for consolidation. Lab Pack chemicals are sorted and placed, without belng opened
onto shelving units for subsequent removal.

Specific waste stream categories are described in Section A4 Waste Analysi_s Plan.
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Environmental Monitoring Programs, Revision 1
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FORM EQP 5111 ATTACHMENT TEMPLATE BS
ENVIRONMENTAL MONITORING PROGRAMS

This document is an attachment to the Michigan Department of Environmental Quality’s (DEQ)
Form EQP 5111, Operating License Application Form for Hazardous Waste Treatment, Storage,
and.Disposal Facilities. See the instructions for Form EQP 5111 for details on how to use this
attachment. All references to Title 40 of the Code of Federal Regulations (40 CFR) citations

- specified hereln are adopted by reference in R 299.11003.

The admlnlstratlve rules promulgated pursuant to Part 111-, Hazardous Waste Management, of
Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(Act 451), R 299.9611 establishes requirements for the environmental monitoring programs for
hazardous waste management facilities. Owners and operators of hazardous waste treatment,
. storage, or disposal facilities must develop an environmental monitoring program capable of
detecting a release of hazardous waste or hazardous waste constituents from the facility to
groundwater, air, or soil. - :

This Iic':ense' applicatioh template addresses requirements for an environmental monitoring
program for hazardous waste management units and the hazardous waste management facility
for the Michigan State University Waste Storage Facility. The template includes either a
monltonng program description or a demonstration for a waiver from the monltorlng requirements
in accordance with R 299.9611(3)(a) and (b) and R 299.9611(4) as indicated below: ’

- Groundwater Monitoring Program (Check as appropriate)

0 R 299.9612 complianice monitoring program and sampling and analysis plan for one or
more units
) Waiver for one or more units

If appropriate, both boxes may be checked if different monltorlng programs and waivers apply fo -
the units at the facility.

Ambient Air Monitoring Program. (Check as appropriate)

- B Monitoring program and sampling and analysis plan

Annual Soil Monitoring Program'(Check as abpropriate) ‘

X Waiver

This templaie is organized as follows:

B5.A GROUNDWATER MONITORING PROGRAM : -~
' B5.A.1 Unit-Specific Groundwater Monitoring Program”
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- Table B5.A.1 Groundwater Monitoring Program .
B5.A.2 Groundwater Monitoring Program Waiver
B5.A.2(a) Other Units
. B5.B  AMBIENT AIR MONITORING PROGRAM
B5.B.1 Sampling and Analysis Plan
B5.C ANNUAL SOIL MONITORING PROGRAM
" B5.C.1 Sampling and Analysis Plan

B5.A GROUNDWATER MONITORING PROGRAM
[R 299.9611(2)(b) and (3), R 299.9612,-and R 299.9629 and 40 CFR, Part 264, Subpart F,
except 40 CFR §§264.94(a)(2) and (3), (b), and (c), 264.100, and 264.101]

This section describes-the facility's unit-specific g‘roundwater monitoring program as.outlined in
Table B5.A.1. The basis for determining the groundwater monitoring program for each unit,

described below is provided in the Template B3, Hydrogeological Report, attached separately to
this application, which was prepared in accordance with R 299.95086. :
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B5.A.1 Unit-Specific Groundwater Monitoring. Program

 Table B5.A1 Groundwater Monitbrihg Program

MSU | WSF - Jolly YES
WSF Rd..

- Piease Srefer fo R 299.9612. All treatment, storage, and disposal units are covered unless the
groundwater monitoring requirements are waived. S '

2 Please refer to R 299.9611(3)(a). The Director shall waive the groundwater monitoring
requiremnents of R 299.9612 if the facility is not a land disposal facility and the applicant
complies with one of the following provisions: ( 1) All freatment, storage, and waste handling
activities take place inside or under a structure that provides protection from precipitation and
runoff and the facility is in compliance with the provisions of R 299.9604; (2) the applicant

- demonsirates, to the director’s satisfaction, that monitoring is not required; or (3) the applicant
demonstrates, to the director's satisfaction, that a lesser degree of monitoring, or that alternate
monitoring conducted in conjunction with a response activity, can be used to demonstrate
compliance with the provisions of Part 111. - '

3 Please refer to R 299.9611(3)(b). The Director shall waive the groundwater monitoring
requirements of R 299.9612 if the Director finds that there is no potential for migration of liquid
from the facility to the uppermost aquifer during the active life of the facility and the postclosure
care period specified pursuant to the provisions of 40 CFR §264.117. The demonstration shall
be certified by a qualified geologist or geotechnical engineer. The applicant shall base any
predictions on assumptions that maximize the rate of liquid migration.

4f If an applicant'is not required to implement a compliance monitoring program or a corrective’
action program, in all other cases, the applicant must institute a detection monitoring program
“under R 299.9612 and 40 CFR §264.98. The. applicant must.complete Sections B5.A.2 and 3.

. 5 Whenever hazardous constituents, as defined under 40 CFR §264.93, are detected af a
compliance point, the applicant must institute a compliance monitoring program under
40 CFR §264.99. Detected is defined as statistically significant evidence of contamination as
described in 40.CFR §264.98(f). The applicant must complete Sections B5.A.2 and 4. '

S If an unit is undergoing corrective action in accordance with R 299.9629 and 40 CFR Part 264,
Subpart F, except for 40 CFR §§264.100 and 264.101, the application should refer to
Template B2, Corrective Action Information, that discusses the groundwater monitoring
associated with corrective action. ' -
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. B5.A.2 Groundwater Monitoring Program Waiver
' [R299.9611(3)]

B5.A.2(a)  Other Units
o [R 299.9611(3)(a)]-

The Michigan State University Waste Storage Facrlrty is not a land disposal unit and comphes with -

one of the following provisions:

Al treatment, storage, and waste handiing activities at MSU WSF facility take place inside or
"under a structure that provides protection from precipitation and runoff, and the facility is in
compliance with the provisions of R 299.9604.-

- The Michigan State University, Waste Storage Facility (WSF) has been designed and constructed
to control run-on, run-off, prevent the release of waste substances from the facility, and provide
safe storage for the waste substances received. The storage areas are completely enclosed to
prevent any impact from precipitation. The raised grade and raised edges of the floors in all the
container storage areas provide addrtlonal protection against run-on having an impact on any area
- of the facility. : : .

Protection of run-off from the site is provrded by the complete enclosure of the facrllty and the
design of the storage areas.

The escape of waste substances from the facility is prevented by several features in the
construction of the facility. Each container storage area has a 4-inch thick concrete floor

. reinforced with 6- inch x 6-inch 10/10 wire mesh. The concrete floor is considered impervious and
free of any joints and cracks which might allow for the escape of spilled waste substances. A
Certifi catlon of the rntegnty of the concrete floor is contalned in the letter included as Appendrx
B6-2. _

X Groundwater monitoring is not required at Michigan State University_Waste Storage
facility. : _
.The MSU WSF has been designed and censtr_ucted to control run-on and run-off, prevent the

release-of waste substances from the facility, and provide safe storage for the waste substances
received. The facility, including the loading dock, is completely enclosed

B5.8 AMBIENT AIR MONITORING PROGRAM
[R 299.9611(2)(c) and (4)]

B5.B.1 Sampling and Analysis Plan -
[R 299.9511(2)a)]
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A sampling and analysis plan for ambient air monitoring for MSU WSF is included in the QA/QC

Plan. The sampling and analysis plan was prepared in accordance with the requirements

specified in R 299.9611(2)(a). Al sampling and analysis performed pursuant to this application

will be consistent with the QA/QC Plan. All samples for the purpose of environmental monitoring

. will be collected, transported, stored, and disposed by trained and qualified individuals in
accordance with the QA/QC Plan. S

The MSU Waste Storage Facility will conduct ambient air monitoring to detect violations of the
' provisions of Part 55 of Act 451. :

" MSU will hire a contractor to perform air sampling in accordance with procedures outlined in EPA
Method TO-15: Determination of volatile organic compound in air collected canisters and
analyzed by GC/MS. The air samples will be collected in pre-cleaned Summa canisters and
analyzed for 59 volatile compounds. The samples will be collected up to two times per week
during lab pack consolidation and container consolidation for a total of 10 samples. Testing will
be conducted in accordance with the current permit which limits consolidation to only one hood at
a time. The sampling will be conducted at the northeast end of the property and located eight feet
from ground level to compensate for ground slope. Background samples when not consolidating
will not be coliected, as MSU will reference background samples taken during the December 2010

sampling.

~ Meteorological data, including wind speed and direction at the time of sampling, will be retrieved
from online sources. Print outs will be collected and filed during each air monitoring event.

QUALITY CONTROL/ASSURANCE -
The analytical laboratory at Fibertec, Inc 1914 Holloway drive, Holt, Michigan will supply the
Summa canisters and perform the sample analysis pursuant to the requirements of EPA Method
TO-15. Quality control steps include cleaning each canister, testing each canister and regulator
prior to use, evacuation of each canister to desired vacuum pressure, laboratory blank sample
and a laboratory control sample with each analysis. The compounds fo be tested and detection

limits are listed in Table B5-1.

Quality Assurance steps in the field include a check that each sample is under vacuum, (a gauge
on each sample allows for initial, periodic and end sample checks of vacuum pressure) at least
once during each sample event. The regulator that comes with each canister is pre-calibrated to
allow samples to be collected over the desired time frame, in this case four hours. A laboratory

blank is also pen‘orm_ed'as part of the sample analysis.

B5.C ANNUAL SOIL MONITORING PROGRAM
[R 299.9611(2)(d) and (4)]

-MSU is requesting a waiver under R299.9611(4). The canopy at both the Eaét and West Waste
Storage location provides protective cover and prevents run-on and _run-off during rain or snow

events.

Page 5 of 5 - Form EQP 5111, Aﬁachment B5 o 4/15/13






Table B5-1-10/23/12
Air Monitoring Compounds and Detection Limits

Parameter(s) Reporting limit
1.Acetone 5.30 ppbv
2.Benzene 0.67 ppbv
3.Benzyl Chloride 0.38 ppbv
4.Bromodichloromethane 0.37 ppbv
5.Bromoform 0.38 ppbv
6.Bromomethane 1.10 ppbv
7. 1,3-Butadiene 1.00 ppbv
8. 2-Butanone 1.10 ppbv
9.Carbon Disulfide - 0.35 ppbv
10.Carbon Tetrachloride 0.38 ppbv
11.Chlorobenzene 0.50 ppbv
12.Chloroethane 1.00 ppbv
13.Chloroform 0.33 ppbv
14.Chloromethane - 1.10 ppbv
15.Cyclohexane 0.34 ppbv
. |16.Dibromochloromethane 0.50 ppbv
17. 1,2-Dichlorobenzene 0.50_ppbv -
18. 1,3-Dichlorobenzene - 0.50 ppbv
19. 1,4-Dichlorobenzene 0.50 ppbv
20.Dichlorodifluoromethane 0.35 ppbv
21. 1,1-Dichloroethane 0.37 ppbv
. 122. 1,2-Dichloroethane 0.37 ppbv
23. 1,1-Dichloroethene 0.36 ppbv
24, cis-1,2-Dichloroethene 0.38 ppbv
25. trans-1,2-Dichloroethene 0.33 ppbv
26. 1,2-Dichloropropane 1.10 ppbv
27. cis-1,3-Dichloropropene 0.36 ppbv
28. trans-1,3-Dichloropropene, 0.50 ppbv
29. 1,4-Dioxane 1.00 ppbv
30.Ethyl Acetate 0.99 ppbv
31.Ethylbenzene .0.50 ppbv
32.Ethylene Dibromide 0.36 ppbv
33. 4-Ethylteluene 0.50 ppbv
34. n-Heptane - 0.35 ppbv
35.Hexachlorobutadiene : - 0.38 ppbv
36. n-Hexane 0.33 ppbv
~ |37.2-Hexanone 1.10 ppbv
138. tsopropyl Alcohol 12.50 ppbv
39.Methylene Chioride 1.10 ppbv .
40. 4-Methyl-2-pentanone 0.50 ppbv
{41 MTBE . 0.35 ppbv
42.Propylene 2.50 ppbv
,43.Styrene 0.50 ppbv
.44, 1,1,2,2-Tetrachloroethane 0.38 ppbv
45, Tetrachloroethene 0.37 ppbv.
_ |46. Tetrahydrofuran 1.10 ppbv




Table B5-1 - 10/23/12
Air Monitoring Compound_s and Detection Limits

Parameter(s) : * Reporting limit

47. Toluene ' 0.48 ppbv
48. 1,2,4-Trichlorobenzene 0.50 ppbv
49, 1,1,1-Trichioroethane ' 0.50 ppbv
50. 1,1,2-Trichloroethane 0.38 ppbv
51. Trichloroethene 0.37 ppbv
52, Trichlorofluoromethane ' 0.34 ppbv
53. 1,1,2-Trichioro-1,2,2-trifluoroethane 0.50 ppbv
54. 1,2,4-Trimethylbenzene 0.50 ppbv
55, 1,3,5-Trimethylbenzene ' _ 0.50 ppbv
56.Vinyl Acetate . 1.10 ppbv
57.Vinyl Chloride 0.50 ppbv
58.m&p-Xylene * 1.00 ppbv

*|59. o-Xylene 0.50 ppbv
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FORM EQP 5111 ATTACHMENT TEMPLATE B2
CORRECTIVE ACTION INFORMATION

This document is an attachment to the Michigan Department of Environmental Quality’s (DEQ)
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how to use
this attachment. . .

The administrative rules promulgated pursuant to Part 111, Hazardous Waste Management, of
Michigan’s Natural Resources and Environmental Protection Act, 1994 PA 451, as amended
(Act 451) R 299.9504(1)(c), R 299.9508(1)(b), R 299.9525, R 299.9629, R 299.9635, and

R 299.9636; §§324.11115a and 324.11115b of Act 451; and Title 40 of the Code of Federal
Regulations (CFR) §270.14(d) and Part 264, Subpart F, establish requirements for submitting
corrective action information and implementing a corrective action program for hazardous waste
management facilities. All references to 40 CFR citations specified herein are adopted by .
reference in R 299.11003. R :

This license application template addresses requirements for corrective action information for the
waste management units (WMU) at the MSU W.SF facility in Lansing, Michigan. This template
includes facility background information, current conditions, and release assessment requirements
for operating license applications. This template supplies information to support the corrective
action program specified in R 299.9629. In this template, applicants must include appropriate
justification for the proposed elimination of any WMU from the corrective action program under
Part 111 of Act 451. ' - : :

" Ensure that all samples collected for waste characterization and environmental monitoring during
corrective action are collected, fransported, analyzed, stored, and disposed by trained and

_ qualified individuals in accordance with a QA/QC Plan. The QA/QC Plan should at a minimum
include the written procedures outlined in "Test Methods for Evaluating Solid Waste,

Physical/Chemical Methods," EPA Publication SW-846, Third Edition, Chapter 1 (Novembér 1986),
and its Updates. : : _ .
( Check as appropfiate) -

Applicant for Operating Liéénse for ‘Existing"Facility: |

Al:] R 299.5629 .CdrrectiveiAction a |
- ElimirTation from corrective action requirement# propoéed for dne br more units
. Applicant for Operéting License for New, Altered, Enlarged, or Expanded Operating Lilﬁ:ensé:

X . R 299.9629 Cerective Action

1 Elimination from corrective action requirements proposed for one or more units
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This template is organized as follows:

B2.A FACILITY BACKGROUND '
B2.A.1 History and Description of Ownership and Operatlon
B2.A.2 Environmental Setting

B2.A.2(a) Climate
B2.A.2(b) Topography

B2.A.2(c): Hydrogeology
B2.A.2(d) Sail -
"B2.A.2(e) Surface Water

B2.A.2(f)  Surrounding Land Uses
'B2.A.2(g) Critical Habitats and Endangered Species
B2:A.3 Characterization of Potential or Actual Sources of Contamlnatlon
B2.A.3(a) MSU WSF :
B2.A.2(a)(1) Unit Characteristics
B2.A.2(a)(2) Waste Characteristics and Management
B2 A. 2(a)(3) History of Releases or Potential to Release

B2.A FACILITY BACKGROUND -
BZ Al History and Descrlptlon of Ownership and Operatlon

The MSU WSF originally began operating in 1982. lts first Section 64 permlt was issued in

October of 1989. The MSU WSF has been operating under-its current MDNRE (formerly MDEQ)

operating license issued Sept. 29, 2010, and is inspected quarterly by the MDNRE. Results of

- these inspections have shown no major violations during operation of the WSF. The only previous
investigation that occurred was the result of an accidental release of mercury on August 23, 2001.

An investigation and remediation work plan was submitted to the MDNRE (formerly MDEQ) on

November 5, 2001 and was approved

B2.A.2 Enwronmental Setting
- B2.,A2(a)  Climate

According to, “The Climatic Atlas of Michigan®, compiled by V.L. Eichenlaub, et al. in 1990,

Michigan’s climate is considered moderate; primarily controlled by Michigan’s mid-latitude (~42
degrees) and continental air masses that originate over the polar.regions and the western areas
(near the Pacific Ocean) of North America. Michigan’s climate is also seasonally augmernted by
lake effects due to Michigan. being surrounded by large lakes. Michigan's prevailing winds,
controlled by the Jet Streams, originate in the west and blow across the state toward the east
during the summer months and toward the southeast during the winter months. Between 1951
and 1980, the average annual daily mean temperature for the Lansing area was approximately 48
degrees Farenhieght. The warmest average daily mean temperature (71 degrees Farenhieght)
occurs in July and the coldest average daily mean temperature (22 degrees Farenhieght) occurs in
_January For this same period, the Lansing area received an average annual precipitation of 30
_ inches. ¥Fébruary was typically the driest month (~1 inch of precnpltatlon) and June was typically

" the wettest month (~3 5 inches of precnpltatlon)
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B2.A.2(b) Topography

See maps B3.A-1 through B3.A-3 for topographic map.

B2.A.2(c)  Hydrogeology

Prior to 2004, ground-water monitoring was performed semi-annually at the WSF site, provided
that sufficient ground-water was present. 'Review of historical reports prepared for the WSF site
by Strata, and others, indicates that sufficient ground-water was rarely present to allow for the
collection of ground-water samples from all of the monitoring wells that had been installed at the
site. " In turn, -following approval by Mr. Joe Rogers of the Wastes and Hazardous Materials
Division of MDEQ, now known as MDNRE, the monitoring well network was removed from the site

- during June of 2004.

Ground water was not consistently present in the former site monitoring wells, because, the wells
were completed in soils that are predominantly comprised of clay-rich glacial till deposits with
interspersed, discontinuous sand lenses. DLZ Michigan Inc. and Braun Intertec, the consulting
firms that completed the original hydrogeological investigations of the WSF site, indicated that
" these discontinuous.“sand deposits are only sporadically saturated during the wetfest periods of
_ the year”. : : S o T -

Given the characteristics -of the ‘underlying soil types, ground-water sampling with statistical
analyses of the chemical data is not considered an appropriate monitoring technique for the WSF.
In addition, the surface soil types that underlie the WSF site are not conducive for rapid infiltration
of precipitation that falls over the site. The precipitation that falls over the site would tend to flow
overland following the site topography that generally slopes eastward toward the Banta Drain. On-
the north side of the WSF building, this precipitation would tend to be captured by the two surface

drains located on each side of the paved driveway, and eventually discharged to Banta Drain.

B2.A2(d)  Soil

During the spring of 2005, the soil type(s) and background metal concentrations in the immediate
vicinity of the WSF were determined. Nine soil samples (assigned BM-series names) were
. collected from the areas on the east and west sides of the paved driveway that accesses the WSF
from the north. Each of the nine background soil samples were comprised of brown sandy loam
that were categorized as part of the “B” phase of the Marlette Series (MaB) soil that is associated -
with the Marletter-Capac-Owosso soil association.- This soil type extends around the WSF and
grades into. Colwood-Brookston soils east of the WSF. Both of these soil types (MaB and Co)
have high percentages of clay and considered to be poorly drained.

B2.A2(e)  Surface Water

The WSF iS'an' indoor storage facility constructed with concrete footings and a concrete floor with
* steel walls and a concrete curb along the base of the walls. Precipitation that falls onto the site is
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directed northward and eastward by the surface grade of the site toward catch basins located °

north and east of the indoor storage facility.

No water bodies are located at the WSF site. Banta Drain makes up the southeastern boundary of
the triangular-shaped site. The drain emerges from culverts near the northeast corner of the WSF
and flows toward the southwest. These culverts extend beneath Jolly Road and the agricuiltural
field north of Jolly Road and east of Collins Road. :

According to the Ground-Water Mapplng PrOJect jointly complied by United States Geologlcal
Survey (USGS), Michigan Department of Natural Resources and Environment (MDNRE), and

MSU Institute of Water Research, Banta Drain has an average base flow of 1 to 5 cubic feet per -

second. During semi-annual ‘monitoring of the surface-water quality flow ranges from a trickle
- during the summer months to a steady flow of water that is generally less than 2 feet wide and 1
foot deep during the wet months of the year (i.e. spring). Visual observations during the monitoring
events indicate that base sediments of the drain are sand and gravel, with snts accumulating along
the edges of the drain.

During the last 6 years of monltorlng trace metals such as arsenic, banum cadmium, chromium,

copper, lead, mercury, nickel, selenium, and zinc were generally not detected. The concentrations
of the major water constituents have fluctuated .over this period. Alkalinity concentrations range
from 74 to 580 mg/l, calcium concentrations range 18 to 140 mg/l, magnesium concentrations
range from 9.4 to 68 mg/l, chloride concentrations range from 56 fo 450 mg/l, sodium
concentrations range from 31 to 220 mg/l, iron concentrations range from 0.15 to 4.7 mg/l nitrate
concentrations range from 2.810 26 mg/l, and pH ranges from 6.5 10 8.1.

B2.A2(f) - Surrbunding Land Uses

See Section B4.A.2(f) for surrounding land use description.

B2.A.2(g) Critical Habitats and Endangered Species
See S_ection B4.A.2 for descriptions of critical habitats and endangered species.
B2.A.3 . Characterization of Potential or Actual Sources of Contamination
[R 299.9504(c) and 40 CFR §270.14(d)]
: This section describes actual or poténﬁal sources of contamination at the MSU WSF that are

subject to the corrective action requirements of Part 111 of Act 451. These sources include waste
management units that are discernible units at which contaminants have been placed at any time, .

or at which contaminants have been released, or at which there is a threat of release regardless of -

the intended use of such unit. These sources also include areas of concern that are those units
which do not meet the definition of waste management unit, but which may have released
contaminants to the environment on a nonroutine basis, or which may present an unacceptable
risk to public health, safety, welfare, or the environment,
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'B2.A3(a)  MSU WSF
B2.A.3(a)(1) Unit Characteristics

The MSU'WSF is an indoor storage facility constructed with concrete footings and a concrete floor
_ with steel walls and a concrete curb along the base.of the walls. The WSF was designed to -

~ enable the separation of different types of wastes into distinct storage areas of the facility and to
 provide the necessary containment in each storage area. See Section for a map with the WSF
location marked. Complete engineering plans of the facility are presented in Section B6
(Engineering Plans). ' ~

B2.A.3(a)(2) Wasté Characteristics and Mahagemenf

~Table A2.A1 lists all hazai‘dous wastes generated and managed at the facility.

B2.A.3(a)(3) History of Releases or Potential to Release

2001: The MSU WSF had an accidental release of mercury on August 23, 2001, during the
dismantling of a mercury-containing fiow meter, which impacted a small amount of surface soil.
Corrective measures to"eliminate track-out of the mercury were conducted on August 24-28, 2001.
This initial corrective action entailed some limited hand shoveling of impacted soil with the
placement of this material in an appropriate sealed container(s). '

A follow-up ‘investigation and November 5, 2001 Mercury Delineation Report and .Remediation
Work Plan was submitted to the MDNRE (formerly MDEQ) and was approved. On November 13,
2001, the impacted area was excavated. A total of 26 cubic yards of soil were removed and.
~ properly disposed in a Type Il Sanitary Landfill. A total of six soil samples were coliected from the -

base and .sidewalls of the excavation in accordance with, then, MDEQ's Verification of Soil
. Remediation (VSR) guidance document. The samples were analyzed for fotal mercury. Results
of the analyses showed that mercury was not detected at or above site-specific background
“concentrations. This information was documented in the December 3, 2001, Corrective Action
Report — Removal of Mercury Impacted Soil which is included as Attachment B2-1. No other
corrective measures were required. ' ' :

1991: In May of 1991, approximately 20 cubic yards of soil was excavated and removed from the
MSU WSF. Analytical testing during the 1990 monitoring period had shown that soil near the
facility's dock had elevated mercury levels. The mercury impact was thought to have resulted from
an accidental release of metallic mercury from a -broken barometer in the summer of 1986. The
excavation was backfilled with clean sand on May 15, 1991. Clean excavation closure was
acknowledged by the Department of Natural Resources on August 8, 1991. Attachment B2-2
contains the work plan and acknowledgement letter from the MDNR. '
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