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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 waste
management facility (hereafter called the "facility") located at latitude 84°29'54" and longitude 42°40'58". The licensee is authorized
to conduct the following hazardous waste rnanagement activities:

0  "ORAGE
:  Container

□ Tank
□ Waste Pile
□ Surface Impoundment
□ Drip Pad

□ TREATMENT □ DISPOSAL
□ Container □ Landfill
□ Tank □ Land Application
□ Surface Impoundment □ Surface Impoundment
□ Incinerator
□ Other

□POSTCLOSURE
□ Tank
□ Surface Impoundment
□ Landfill
□ Waste Pile

APPLICABLE REGULATIONS AND LICENSE APPROVAL
The conditions of this iicense were developed in accordance with the applicable provisions of the rules, effective November 5, 2013.
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 througt
R 299.11008, as specified in the license. For purposes of compliance with this license, applicable rules are those that are in effect or
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.

This license is effective on the dgte 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 provided by the Michigan Administrative Procedures Act, 1969 PA 306, as amendec
(Act 306).

Issued this 31®* day of January, 2014

zabeth^. Browne, Chief
-oifice of Waste Management and Radioiogical Protection
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PARTI

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.

B. 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 incorporated into, this license and is deemed an
enforceable part of the license.

C. 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.

D. 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 (iii) and
40 CFR §270.30(0) through (k), (1)(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. 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 299.9519 and R 299.9521 (3)(a)}
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PART II

GENERAL OPERATING CONDITIONS

A. GENERAL WASTE ANALYSIS

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

B. SECURITY

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

C. GENERAL INSPECTION REQUIREMENTS

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

D. PERSONNEL TRAINING

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

.  cover ali 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.

F. 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.

G. DUTY TO MITIGATE

Upon notification from the Office Chief or his or her designee that an activity at the faciiity may present
■ an imminent and substantial endangerment to human health 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 299.9305, and
R 299.9608.

I. 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.

2. The licensee shall comply with the biennial report requirements of R 299.9610.
{R299.9521(1)(a) and 40 CFR §270.30(l)(9)}

3. 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
license, in the form of an Environmental Monitoring Report to the Office Chief within 60 days
after any sample collection. In 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(l)(4)}

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)}

5. 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:

(i) 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

(ii) 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 ll.l.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 it is 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(l)(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 II.1.5. of this license. {R 299.9521 (1)(a) and 40 CFR §270.30(l)(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 all of the requirements of 40 CFR Part 268. {R 299.9627 and
40 CFR Part 268}

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/postclosure is 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 procedures. ,

10. Environmental monitoring 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)}

O. 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

A. 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.

2. The licensee shall construct an enclosed corridor between the East Storage Building and the
Middle Storage Building in accordance with the Engineering Plans, Attachment 6, of this
license.

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

4. The licensee shall complete all tasks identified in the Michigan State University Waste Storage
Faciiity Aiteration and Document Submittal Scheduie included in Attachment 6 of this license,
in accordance with the schedule provided therein.

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

6. 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 Plaps, Attachment 6, of this license. The alterations shall become part of this
license upon approval, by the Office Chief.

7. 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.

8. 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)}

B. POSTCONSTRUCTION DOCUMENTATION

1. The licensee shall submit postconstruction documentation to the Office Chief following
completion of the construction for the expanded facility. The postconstruction documentation
shall include the following:

(a) Any changes in, or additioris 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 certification of the expanded facility capability of treating, storing, or disposing of
hazardous waste in compliance with Part 111 of Act 451.
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2.

(d) Information regarding any deviations from the specific conditions in this license.

{§§11123(2)(n) and 11125(9)}

The licensee shall submit the required postconstruction documentation in accordance with the
schedule below.

POSTCONSTRUCTION DOCUMENTATION SUBMITTAL DEADLINE

Updated disclosure information or
certification that disclosure continues to be

correct

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

Certification of construction Within 30 days of construction completion
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
final written authorization is obtained from the Office Chief. {§11124(1)}

2. 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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CONTAINER STORAGE CONDITIONS

A. COVERAGE OF LICENSE

The hazardous waste container storage areas at the facility shown in Attachment 8, Figure 01-1a and
Figure 0-2, 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)}

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 01-la
and Figure 0-2. {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)}

5.

6.

7.

8.

Location
Container Storage Area

Room Number

Hazardous Waste

Container Storage
Capacity

irrespective of
Container Size

Maximum Number

of 55-Galion

Containers

East Storage
Building

Room 100 -

Oonsolidation Room
3,480 gallons 50

Room 120 -

Lab Pack Room
.  200 gallons 0

Room 130 -

Storage Room
750 gallons 0

West Storage
Building

Room W120-

Waste Storage Area
3,470 gallons 100

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 01-la. {R 299.9605(1) and
40 OFR 264.17}

The licensee shall restrict the storage of hazardous waste in the West Storage Building to the
respective area shown on Figure 0-2. {R 299.9605(1) and 40 OFR 264.17}

The licensee shall not mix or consolidate hazardous waste in the West Storage Building.

The licensee Shall restrict the storage of hazardous waste to the interior of the facility.

The licensee shall not store hazardous waste in the Middle Storage Building.

Figure 01-la and Figure 0-2 are incorporated into this license as part of Attachment 8.
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C. USE AND iWANAGEIWENT 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 111. A. of this license in accordance with
the configuration shown in Figure Cl-la 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.

D. 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)}

E. 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 incompatible waste or material. {R 299.9614 and 40 CFR §264.177(b)}

3. The licensee shall document compliance with Conditions III.E.1. and III.E.2. of this license 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)}

F. DISPOSITION OF ACCUMULATED LIQUIDS

The licensee shall remove all liquids accumulated in the containment system within 24 hours 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)}
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PART V

ENVIRONMENTAL MONITORING CONDITIONS

A. 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 required by Condition 11.1.3 of this
license.

PART VI

CORRECTIVE ACTION CONDITIONS

A. 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 II of the federal Solid Waste
Disposal Act, PL 89-272, as amended, or regulations promuigated 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)}

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).

C. 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 Figure B5-2
in Attachment 5, Closure Plan, of this license.

WMU 1 Waste 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 contaminants. Corrective action
may be required when the unit undergoes final closure.

2. 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.

3. 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 Soil,
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:

(a) 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 available drawings of
the unit.

(d) The date the unit was operated.

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

(f) All available information pertaining to any release of a contaminant from the unit.

5. Based on a review of all of the information provided 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 (Rl) 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)}

D. CORRECTIVE ACTION INVESTIGATION

The licensee shall conduct a Corrective Action Investigation 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 conditions of this license. {§§11102 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. DETERMINATION OF NO FURTHER ACTION

1. The licensee shall continue corrective action 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 less 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
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

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 shali submit a written request for a license major modification to the Office Chief if the
licensee wishes to terminate facility-wide corrective action. The iicensee must conclusiveiy
demonstrate that there have been no reieases of a contaminant(s) from any of the WMU at the
faciiity and that none of the WMUs pose a threat to public health, safety, welfare, or the
environment.

4. If, based upon a review of the licensee's request for a iicense 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 pubiic heaith, safety, welfare, 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 anaiysis 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 fiealth, 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 public hearing.

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

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

I. CORRECTIVE ACTION MANAGEMENT UNITS

If applicable, the licensee shall comply with the requirements 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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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

Within 30 days of discovery

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

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

Revised Corrective Action Investigation Work
Plan for WMUs and contaminant releases

Within 30 days of receipt of Corrective
Action Work Plan NOD

Corrective Action Investigation progress
reports

Within 30 days of initiation of the
Corrective Action Investigation and every
60 days thereafter, unless otherwise
approved

Corrective Action Investigation Final Report
for WMUs and contaminant releases

Within 60 days of completion of Corrective
Action Investigation

Revised Corrective Action Investigation Final
Report,for WMUs and contaminant releases

Within 30 days of receipt of Corrective
Action Investigation Final Report NOD

IM Work Plan for WMUs and contaminant

releases

Within 60 days of receipt of notification
that IM Work Plan is required

Revised IM Work Plan for WMUs and

contaminant releases

Within 30 days of receipt of IM Work Plan
NOD

IM progress reports
Within 30 days of initiation of the IM and
every 30 days thereafter, unless otherwise
approved

IM Final Report for WMUs and contaminant
releases

Within 60 days of completion of the IM

Revised IM Final Report for WMUs and
contaminant releases

Within 30 days of receipt of IM Final
Report NOD

CMS Work Plan for WMUs and contaminant

releases

Within 60 days of receipt of notification
that CMS is required

Revised CMS Work Plan for WMUs and

contaminant releases

Within 30 days of receipt of CMS Work
Plan NOD

CMS progress reports
Within 30 days of initiation of the CMS" and
every 60 days thereafter, unless othenwise
approved

CMS Final Report for WMUs and
contaminant releases

Within 60 days of completion of the CMS

Revised CMS Final Report for WMUs and
contaminant releases

Within 30 days of receipt of CMS Final
Report NOD

CMI Work Plan for WMUs and contaminant

releases

Within 60 days of approval .of the CMS
Final Report
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Document Submittal Deadline

Revised CMI Work Plan for WMUs and

contaminant releases

Within 30 days of receipt of CMI Work
Plan NOD

CMI progress reports
Within 30 days of implementation of the
CMI Work Plan and every 30 days
thereafter, unless otherwise approved

CMI Final Report for remediated WMUs and
contaminant releases

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

Revised CMI Final Report for WMUs and
contaminant releases

Within 30 days of receipt of CMI Final
Report NOD

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}

r ■ : ■; ■'.'-"•'I'-"!.
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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 detaiis on how to use this attachment.

The administrative ruies promuigated pursuant to Part 111, Hazardous Waste Management, of
Michigan's Naturai 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. Ail references to 40 CFR citations specified herein are adopted by reference in
R299.11003.

This license application 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, Ml facility.

Ensure that all samples 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, Chapter 1 (November
1986), and its updates.

This template is organized as follows:

A3.A COMMERCIAL FACILITY

A3.A.1 Initial Waste Characterization Requirements for Generators
A3.A.1(a) Generator Waste Characterization Discrepancies
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.A.2 Waste Acceptance Procedures

A3.A.2(a) Review Paperwork
A3.A.2(b) Visual Inspection of Waste
A3.A.2(c) . Waste Screening/Fingerprinting

Table A3.A.1 Waste Analysis Procedures
Table A3.A.2 Representative Sampling Procedures
A3.A.3 Procedures to Ensure Compliance with Land Disposal Restrictions (LDR)

Requirements
A3.A.3(a) Spent Solvent and Dioxin 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.A.3(f) Laboratory Packs
A3.A.3(g) Contaminated Debris
A3.A.3(h) Waste Mixtures and Wastes with Overlapping Requirements
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.I 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 i
A3.C.4 Waste Shipped to Subtitle D Facilities
A3.C.5 Recyclable Materials
A3.C.6 Record Keeping
A3.C.7 Required Notice

Attachment A3.C.I Documentation of Variations on Test Methods Used for Waste Analysis

A3.A COMWIERCIAL 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; Ciarksville 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 Nichois Station, Fennvilie; Saginaw Valiey Bean and Beet Station, Saginaw; and the UP
Tree .Improvement Station, Escanaba.

The MSU Waste Storage Facility has deveioped a WAP to ensure that its facility at 3634 E. Jolly Road,
Lansing, Ml 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 manifest^ 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 Appendix A10-1.

In accordance with R 299.9609 and 40 CFR §264.73 and Part 264, Appendix I, MSU WSF will retain al!
records and 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.facility.

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 initial 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 iaboratory 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 utilizing this information provided 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 conducted 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 profiling 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 transporting 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.A.1 information to be on Each Generator Waste Profiie Form.

In addition to the waste profile information submitted by the 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 Discrepancies
[R 299.9605(1) and R 299.9504(1 )(c) 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 analysis of waste from each generator will be reviewed or repeated each time the waste is
picked up to ensure that the analysis is accurate and up-to-date.

A3.A.1(c) Additional Waste Analysis Requirements •
[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 facility is authorized to receive
the waste, and can manage the waste in compliance with the following: -
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X R 299.9605 and 40 CFR §264.17 General requirements for ignitable, reactive, or
incompatible wastes
[Template 01, Sections C1G and 01H]

□ R 299.9605 and 40 OFR §264.314 Special requirements for bulk and containerized liquids
[Template , Section ]

D R 299.9630 and 40 OFR §264.1034(d) Test methods and procedures (Subpart AA)
[Template A3; Section A3.A.2(c)]

□ R 299.9631 and 40 OFR §264.1063(d) Test methods and procedures (Subpart BB)
[Template A3, Section A3.A.2(c)]

n 40 OFR §264.1083 Waste determination procedures (Subpart 00)
[Template A3. Section A3.A.2(c)]

X R 299.9627 and 40 OFR §268.7 Waste analysis and record keeping LDR requirements
[Template A3, Sections A3.A.3, A3.B.3 and A3.0]

n R 299.9228 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 pick-up tag (attached)

A3.A.2 Waste Acceptance Procedures
[R 299.9605(1) and R 299.9504(1 )(c), and 40 OFR §§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 Oarboys D Wrangler box D Filter bags

n Roll-off boxes □ Vacuum trucks X Other: Lab-packs

Upon receipt of wastes from an off-site generator, MSU WSF staff will perform all of the following
tasks:

•  Review paperwork
•  Visually inspect the waste
•  Perform waste screening/fingerprint analysis of waste, if required

These 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(a) and (b). and
264.73(b)]

MSU WSF will review aii paperwork, inciuding 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 shifDment to
ensure.the accuracy of information provided on shipment paperwork.. The manifest wiii 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 Inspection of Waste
[R 299.9605(1) and R 299.9504(1 )(c) and 40 CFR §264.13(c)]

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

X Color X pH X Physical State X Consistency X Other: MSU pick-up
tag description, volume, waste codes

Visual observations will be recorded and compared to the waste profile informatipn. All discrepancies
will be resolved before processing the waste.

A3.A.2(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 anaiysis procedures, including 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 rationaie 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 resuits of the waste screening/fingerprint analysis wili
be compared to the waste profile information and analytical results provided by the generator during
the initial waste characterization process. The outside container of inner laboratory pack containers
will be 100 percent visually inspected. Containers of personai protective equijsment (PRE) or debris will
undergo visual inspection. All discrepancies will be resolved before processing the waste.
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Table A3,A.1 Waste Analysis Procedures -

Screening Parameters
{Check as appropnatSI,

:

Rationale for
iframeter Test Method Reference Fre,quency Rationale for

Freauencv
0004-07,08,011 Characteristic SW-846 6020 Regulated Level

5.0 mg/l
Confirmed at
time of pick-up

Generator Knowledge

□005 Characteristic SW-846 6020 100 mg/l Confirmed at
pick-up

Generator Knowledge

□006 Characteristic SW-846 6020 1.0 mg/i Confirmed at
pick-up

Generator Knowledge

D009 Characteristic SW-846 7471 0.2mg/l . Confirmed at
pick-up

Generator knowledge

□010 Characteristic SW-846 6020 1 .Omg/I Confirmed at
pick

Generator knowledge

□012 Characteristic SW-846 0.02mg/l - Confirmed at
pick

Generator knowledge

D013 Characteristic SW-846 0.4mg/i Confirmed at
pickc

Generator knowledge.

□014 Characteristic SW-846 10.0mg/l Confirmed at
pick

Generator knowledge

,  . T._, . liifeiiMllsSSiil

yt^

□015 Characteristic SW-846 0.5mg/l Confirmed at
pick

Generator knowledge

□016 Characteristic SW-846 10.0mg/l Confirmed at
pick

Generator knowledge

□017 ■ Characteristic SW-846 1 .Omg/I Confirmed at
pick

Generator knowledge

□018 Characteristic SW-846 8260C 0.5mg/l Confirmed at
pick

Generator knowledge

□019 Characteristic SW-846 8260C 0.5mg/l Confirmed at
jjick

Generator knowledge

□020 Characteristic SW-846 0.03mg/l . Confirmed at
pick

Generator knowledge

□021

i

Characteristic SW-846 8260G 100mg/l Confirmed at
pick

Generator knowledge

•

r jf #
■ x
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1 Screening ̂ ramo&s '|iationa!e for
Parameter.

Test MethcS Reference Frequency
Jii

Rationale for

□022 Characteristic SW-846 8260C 6.0mg/i Confirmed at'
pick

Generator knowledge

□023, D024, □025, □026 Characteristic SW-846 8270D 200mg/l Confirmed at
pick

Generator knowledge

□027 Characteristic SW-846 8270C 7.5mg/I Confirmed at
pick

Generator knowledge

□028 Characteristic SW-846 8260C 0.5mg/l Confirmed at
pick

Generator knowledge

□029 Characteristic SW-846 8260C 0.7mg/l Confirmed at
pick

Generator knowledge

□030 Characteristic SW-846 8270D 0,13mg/l Confirmed at
pick

Generator knowledge

□031 Characteristic SW-846 8270D 0.008mg/i Confirmed at
pick

Generator knowledge

□032 Characteristic SW-846 8270D 0.13mg/l Confirmed at
pick

Generator knowledge

1 '  i
1

□033 Characteristic SW7846 8270D 0.5mg/l • Confirmed at
pick

Generator knowledge

□034 Characteristic SW-846 8270D 3.0mg/l Confirmed at
pick

Generator knowledge

□035 Characteristic SW-846 8260C 200mg/l Confirmed at
pick

Generator knowledge

□036 Characteristic SW-846 8270D 2.0mg/l Confirmed at
pick

Generator knowledge

□037 Characteristic • SW-846 lOOmg/i Confirmed at
pick

Generator knowledge

□038 Characteristic SW-846 8270D 5.0mg/i Confirmed at
pick

Generator knowledge

□039 Characteristic SW-846 8260C 0.7mg/l Confirmed at
pick

Generator knowledge

□040 Characteristic SW-846 8260C 0.5mg/l Confirmed at
pick

Generator knowledge
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D041 Characteristic SW-846 8270D 400mg/l Confirmed at
pick-up

Generator knowledge

D042 Characteristic 8W-846 8270D 2.0mg/i Confirmed at
oick-up

Generator knowiedge

D043 Characteristic 8W-846 8260C 0.2mg/i Confirmed at

pick-up
Generator knowiedge

D001 Characteristic 8W-846

1010&1020
Part 261.21 Confirmed at

pick-up
Generator knowiedge

D002 Characteristic 8W-846 1110 Part 261.21 Confirmed at

pick-up
Generator knowledge

D003 Characteristic 8W-846 7.3.3.2 Part 261.21 Confirmed at

pick-up
Generator knowledge

001S Characteristic 8W-846 8280A Confirmed at

pick-up
Generator knowledge

0025,0038,0048,0058,006
8

Characteristic 8W-846 8280A Confirmed at

pick-up
Generator knowledge

i Skwkifssiiiitjwwj II''

0078 Characteristic 8W-846 8280A Confirmed at
pick-up

Generator knowiedge

F002 Listed Waste 8W-846 8260A Part 261.31(a) Confirmed at

pick-up
Generator knowiedge

F003 . Listed Waste 8W-846 8260C Part 261.31 (a) Confirmed at

pick-up
Generator knowiedge '

F004 Listed Waste 8W-846 8270D Part 261.31(a) Confirmed at

pick-up
Generator knowiedge

F005 Listed Waste 8W-846 8260C Part 261.31(a) Confirmed at

pick-up
Generator knowiedge

F025 • Listed Waste 8W-846 8260A Part 261.31(a) Confirmed at

pick-up
Generator knowledge

F027 Listed Waste 8W-846 8260A Part 261.31(a) Confirmed at

pick-up
Generator knowledge

F032 Listed Waste 8W-846 8260A Part 261.31(a) Confirmed at

oick-uD
Generator knowledge

'Ratio,hale for'
Test Method Reference Frequency Ratiohale for

frequency , |Ii
•
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X Free Liquids Waste

Contains free

liquids

Generator

knowledge,
SW846,
9095B

Liquid/Solid Confirmed at

Pick-up
Generator knowledge

r~l Ignitabillty

n Reactivity

X Compatibility Waste -

Container

compatibility

EPA

, compatibility
chart

40CFR

264.17

N/A ■ Generator knowledge

X Land Disposal
Restrictions

40CFR 268 40CFR i268 40CFR 268 Confirmed at

pickup'
Required by rules

1  1 Volatile Organic
Compound Content^

X Radioactivity Check for

radioactivity
Generator

knowledge/sur
vey meter

10CFR

20.1003

Confirmed at

pick-up
Generator knowledge

1  1 Other: [describe]

process vents associated with distiiiation, fractionation, thin-fiim evaporation, solvent extraction, or air/stream stripping processes
that manage wastes with a 1 part per miiiion 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, El69-87, or E260-85, (2) SW-846 Method 8260B, or (3) knowledge of the nature of the wastes
stream or the waste generating process.
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Table A3.A.2 Representative Sampling Procedures

liiltliier Type or Material Sampling Method^ . ■ :ollMio:na

'Solids Grab Scoop, Auger or Trowel Representative Sampie
Organic Liquids Grab Coliwasa Representative Sampie
Aqueous Grab Coliwasa Representative Sampie

Oils Grab Coliwasa Representative Sampie
Sludge Grab Trier Representative Sample

^ The sampling method should demonstrate equivalence with the sampling methods described in 40 CFR, Part 261, Appendix i.
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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 facility 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 notification and
the waste procedure process will continue.
If the LDR discrepancy cannot be resolved, the waste stream in questions will be returned to
the generatpr along with a completed discrepancy section of the hazardous waste manifest.
Documentation will be maintained at the facility

In accordance with the LDR regulations, all wastes shipped off site will be analyzed, or
generator knowledge will be used when appropriate, to determine whether the waste meets the
applicable LDR treatment standards specified in R 299.9627 and 40 CFR §§268.4-1-43. All
analytical results will be maintained in the facility operating record until closure of the facility.
Wastes that are determined through analysis to .meet treatment standards as specified in
R 299.9627 and 40 CFR §268.41-43 will be shipped off-site.

MSU WSF will supply LDR notifications 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 DIoxin Wastes
[R 299.9627 and 40 CFR §§264.13(a)(1), 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 (F002-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 appropriate
standards.

A3A.3{b) Listed Wastes
[R 299.9627, R 299.9213, and R 299.9214 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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Generator process knowledge will be used to determine whettier 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 notification.

A3.A.3{c) Characteristic Wastes
[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 I and Appendix IX]

Generator process knowledge will be used to determine whether characteristic waste meets the
applicable treatment standards or to demonstrate that the waste has been treated by the
appropriate specified treatment technoJogy. In accordance with R 299.9627 and
40 CFR §268.41, where treatment standards are based on concentrations in the waste extract,
generators shipping waste to the facility will determine if their wastes meet treatment standards.

Characteristic D008 lead nonwastewaters and D004 arsenic nonwastewaters will 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 profile 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 determine whether a radioactive mixed waste
meets the applicable treatment standard.

A3.A.3(e) Leachates
[R 299.9627 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.A.3(f) Laboratoiy Packs
[R 299.9627 and 40 CFR §§268.7and 268.42(c) and Part 268, Appendix 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 profile and LDR notification.
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If a laboratory pack hazardous waste is combined 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 Debris
[R 299.9627 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 information and analytical data will be used to dernonstrate 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 meeting 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 §268.3]

Listed wastes, if destined for land disposal, may not be diluted from the point of generation 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-equivalent surface unit or a Ciass I Safe Drinking
Water Act injection weli, (2) the waste has a concentration-based treatment-standard or is
treated using the DEACT technology-based treatment standard, and (3) the waste is not a
□003 reactive waste.

The facility may not diiute or partiaily treat a iisted waste to change its treatability category
(i.e., from nonwastewater to wastewater), in order to pomply 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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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
facility.

A3.C.1 Retention of Generator Notices and Certifications

[R 299.9627 and 40 CFR §268.7(a)(7)]

, MSU WSF will retain a copy of all notices, certifications, demonstrations, data, and other
documentation associated with compliance to LDRs.

The following 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
40CFR§268.7(a)(1).

•  Notices of restricted wastes meeting applicable treatment standards and prohibition
levels, 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 facility 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 applicable 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 appiicable 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 Subtitle C TSDF will include a written notification and certification

that the waste either meets or does not meet applicable treatment standards of prohibition
levels.

Page 14 of 16 Form EQP 5111 Attachment Template A3 4/15/2013



Waste Analysis Plan, Revision 1
Site iD No. MID053343976

A3.C.4 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 facilities.

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 constituting 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 documentation

Copies 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).

If a significant 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 transporter 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 include a copy of the discrepant manifest or
shipping document.

A3.C.7 Required Notice
[R 299.9605(1) and 40 CFR §264.12(a) and (b))]

The facility will notify 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 applicable 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 will inform
the generator in writing that the facility has the appropriate license for and will accept the waste
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the generator is shipping. The facility will keep a copy of this written notice in the operating
record.
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1) Enter information on tag as waste is added to the container.
Keep waste containers sealed.
Do not put solid waste material (paper, plastic, etc) into
liquid waste containers.

4} Do not mix incompatible, chemicals in the same container.
5) Place leaking waste containers in a secondary container and

call the ORCBS, as soon as possible, for disposal.
S) Do not put corrosive chemicals into metal cans.
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.

Place autoclayed biohazard waste bags in an opaque bag
prior to disposal.
Refer to the Michigan State University Waste Disposal
Guide for more detailed instructions.

2)
3)

10)

11)

RCRA Hazardous Waste Codes

OD001

OD002

OD003

OD004

ODObs
OD006

OD007
OD008

OD009
OD010
OD011
OD012

OD013

OD014

OD015
OD016
OD017
OD018

•DDI 9

D020

wD021
OD022

Ignitable O D023
Corrosive O D024
Reactive . O D025
Arsenic O D026

Barium O D027

Cadmium O D028
Chromium O D029
Lead ■ O D030

Mercury O D031
Selenium O DG32
Silver O D033
Endrin O D034

Lindane O D035

Methoxychlor O D036
Toxaphene O D037
2,4-D ■ O D038
2,4,5-TP O D039
Benzene O D040
Carbon Tetrachloride O D041
Chlordane O D042
Chioroben7:ene O Db43
Chloroform O 001D

o-Cresol

m-Cresol

p-Cresol
Cresol

1,4-Dichlorobenzene
1.2-Dfchloroethane
1,1 -Dichlorbethylene
2,4-Dinitrotoluene

Heptachlor.
Hexachlorobenzene

Hexachloro-1,3-benzene
Hexachloroethane

Methyl ethyl k'etone
Nitrobenzene

Pentachlorophenol ■
Pyridine
Tetrachloroethylene
Trichloroethylene
2.4.5-Tiichlorophenol
2.4.6-Trichlorophenol
Vinyl Chlonde
Copper O 003D Zinc

Project Leader

BIdg & Room No

Filled Out By _

Container Size

DepL

Phone

Date .

D Solid □. Liquid □ Contaminated Items

CONTENTS:
Unabbreviated Chemical Name Amount or Approx Cone (ppm)

Color □ Colorless □ Light Brown □ Other

Consistency □ Wateriike □ Viscous/Oily D Other

BIOLOGICAL AND ANIMAL ITEMS:
CATEGORY

D Biohazardous Agents 0

D Chemically-contaminated animals
or tissue. List chemical in ppm

D NorH'nfectious, non-hazardous
□ Autoclaved

DESCRIBE

 Animals
Type; _ #:

□ Bedding, Manure, Feed
0 Tissue or Biood'Specimen
□ Plastics (syringes, vials, gloves, etc)
□ Other :

Please indicate special handling or storage precautions:

. See Instructions on Back Side
Indicate RCRA Waste Codes on Back Side
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Inspection Schedules, Revision No. 1
Site ID No. MID 053 343 976

FORM EQP 5111 ATTACHMENT TEMPLATE A5
INSPECTION REQUIREMENTS

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 detaiis on hovv 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.
(Check as appropriate)

n Applicant for Operating License for Existing Facility

X Applicant for Operating License for New, Altered, Enlarged, or Expanded Facility

This template is organized as follows:

INTRODUCTION

A5.A WRITTEN SCHEDULE

A5.A.1 Types of Problems
A5.A.2 Frequency of Inspection .

A5.B REMEDY SCHEDULE

A5.C INSPECTION LOG OR SUMMARY,
Table A5.C.1 Container Storage Area Inspection Log Example

INTRODUCTION

The owrier 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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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. Containers 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 frorn
the damaged container to-a secure container is performed.

Containers are inspected 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 facility, 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 A5-1.

A5.A.2 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 applicable]

The minimum frequency of inspection is based on the requirements for each unit on the written
schedule. Areas subject to spills (e.g., loading and unloading 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 dally 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 r;educe 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 compatible container. Spilled liquids will be controlled by the use of dikes
and chemical spill absorbent materials.

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 would include impermeable coveralls, appropriate gloves,
protective footwear, respirators with appropriate filter cartridges, and safety glasses. Depending
upon the extent and severity of the spill, the Hazardous Waste Coordinator or his/her designee
may require more extensive personnel protection 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 wails will be
decontaminated as necessary. Equipment will be decontaminated or discarded.
5. Ail hazardous wastes generated in the process of decontamination will be collected as
either solids (i.e. vermicuiite, absorbent pillows, etc.) or liquids (i.e. rinse waters, soaps, base
solutions, etc.) and disposed of as a hazardous waste.

The area affected by the spill will be examined 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 designee may notify authorities if
warranted in Section A7 Contingency Plan.

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, following 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 Contingency Plan. A written report will be
submitted to the US.EPA 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 ail recovered wastes, contaminated soils, and other
contaminated materials. Details of these activities are provided, in Section A7 Contingency 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 ail 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/Eauipiiient

Monitoring Equipment

Safety and Emergency
Equipment

Specific Item

Append -1 Inspection Schedule

Types of Problems

tquency of
Inspection

Security Devices

Operating/Structural
Equipment

Container Storage Area'

Loading/Unloading Dock

Emnet ISA-44-5 gas detection system

Absorbents (vermiculite or Superfine)
Absorbent pads and pigs (universal)
Solvent/acid spill kits
Emergency eyewash and shower
Air purijEying respirator cartridges
Fire extinguishers
Fire Alarm system
Telephone system
First aid supplies
Protective clothing (gloves, impermeable suits)
Mercury Vacuum

Intruder Alarm

Storage building locks

Heating/ventilation 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

Power, electrical circuitry, M.S.O. sensors dirty, . Daily
line voltage, heater voltage

Out of stock Weekly
Out of stock Weekly
Out of stock Weekly
Stick valve, leaking, low water pressure Weekly
Out of stock Weekly
Low charge Monthly
Low charge, malfunctioning sensors and homs Per NFPA
Power failure Monthly
Items out of stock Weeldy
Out of stock Weekly
Dirty filter, spent filter Monthly

Power failure Daily
Corroding, malfunctioning Daily

Power failure, dirty filters Monthly
Power failure Daily
Erosion, cracks, settlement Weekly
Cracks, Forced entry Monthly

Aisle space, height of stacks Weekly
Open lids Daily
Date missing, damaged or improper labels Daily
Corrosion, leakage, structural damage Daily
Incompatible wastes stored in same area Weekly
Trip/fall hazards . Weekly
Damaged or missing Weekly
Peeling, exposed concrete, unsealed cracks Daily
Detectable levels on mercury meter Monthly

Accidental releases Daily
Peeling, exposed conerete, unsealed cracks Daily
Accumulated liquids, accidental releases Daily
Forced Entry, compromised structure Weeldy



I  J



Table A.5CJ WSF Inspection Checklist Veri"

■ (requirements of 40 CFR 264.1!

|D-Dallv lekly M-monthly Time Is PM unless otherwise stated

Freq. -Specific Item (Building location) 3/1/2013 3/2/2013 3/3/2013 3/4/2013 3/5/2013 3/6/2013 3/7/2013 3/6/2013 3/9/2013 3/10/2013 ■  3/11/2013 3/12/2013 3/13/2013 3/14/2013 3/15/2013 3/16/2013

1  • • Friday } Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday Sunday Monday Tuesday Wednesday Thursday Friday Saturday

D  ̂ Enmet Vapor Detection Sy5.(E.} I

D Sonltrol Monitoring Sys. (E.) j •  1
. D Exhaust Fans/Fume Hood (E.) 1

1

D Storage Building Locks (All) t

D APR Respirator Cartridges (E. & W.) 1

D Sealing of Containers (E. & W.) 1
D Labeling of Containers (E. & W.) I

D Container Integrity (E. & W.) 1
D Floor Coating - Inside (E. & W.)

D Floor Coating - Outside (E. & W.)

D Accidental Releases (E. & W.)

D Loading containment area (E. & W.)

W Eyewash & Shower (All)

W First Aid Supplies (All) !  1
w Protective Clothing (All) i
w Absorbents (All)

1  j

w Spill Control Materials/Kits (E. 8iW.) 1

w Add Spill Kits (E.) :  !
w Storage Area Foundations (E & W.) •  i

w Contalner'Segregatlon/Stack (E. & W.) i  :

W  jincompatlble Segregation E. & W.) i  i
W Debris & Refuse (E. & W.) i

w ■ Doors(s) - Warning Signs (E. & W.) i  i

W Canopy Area/Dock (E. & W.) i  1
M Heatlng/Ventliatlon Sys. (E.)

M Rre Alarm System (E. 8i W.)

M Telephone System (E. & W.) j .

M Fire Extinguishers (E. & W.) 1
M Vapor Alarm Calibration (E.) i
M Building Exterior (All) J

Icomments; '
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Personnel Training, Revision 1
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FORM EQP 5111 ATTACHMENT TEMPLATE A10

PERSONNEL TRAINING

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
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 included 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
A1 O.B.I 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
A1 O.E.I Documentation

A10.E.1(a) Job Titles
AIO.E.I(b) Written Job Descriptions
A10.E.1(c) Written Description of Type and Amount of Training Given to

.  , Each Position
AIO.E.I(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

[R 299.9605 and 40 CFR §264.16(a)] .

The purpose of the MSU training program is to prepare the EHS employees to operate
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 responsibilities and aware of the rationale
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 Director

- Environmental Compiiarice Officer
- Chemical Safety Officer
- Hazardous Waste Coordinator
- Hazardous Materials Professional

- industrial Hygienist i & ii
- Clerical Staff

Since the job descriptions of some personnel require that they be more directiy 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 various job
classification is contained in Section A10.A.1.

The tiered training program is designed to provide relevant information to each
employee. This enables them to effectively handle 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 faciiity, they are not required,
to receive intensive training related to DOT regulations, or the Waste Faciiity Operations.

The responsibilities of the EHS Director, Environmental Compliance 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
[R 299.96G5 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:

I.Hazardous Waste Management Poiicy Overview
(Michigan State University Waste Disposal Guide Appendix A10-1) •

■  " - ■ ■ ■ , s-

II. Hazardous Materials

A. Corrosives Safety-(Acids and Caustics video)
B. Flammable Solvent Safety-(Flammable liquids video)
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C. Introduction to ToxicoIogy-(Toxicology video) •
D. Reactive MateriaIs-(Reactive and Explosive Materials video)
E. Chemical Safety Intial Training
F. Hazardous Waste Initial Training
G. Radiation Safety Initial Training
H. Bloodborne Pathogen Training

III. Department of Transportation
A. DOT Awareness. Trajning
B. DOT Function Specific Training
I. Manifesting of Wastes
2. Use of ORCBS Database

3. Labeling, Placarding, Marking, Packaging of Hazardous Materials

IV. Regulatory Overview
A. Michigan Right-to-Know Law (including 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

V. 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

VI. Personal Protective Clothing
A. SCBA Training
B. Respiratory Protection/Fit Testing
C. Chemical resistant suit, boot, glove selection

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

Indirectly involved personnel (Director, Environmental Compliance Officer, Chemical
Safety Officer, Industrial Hygienist, and office staff) receive the following training:

Introductory Training for Indirectly Involved Personnel

Laboratory Chemical Safety Seminar
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. Blohazardous Waste

H. Chemical Spills and Emergencies

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

B. Steps Required to Ship Materials
1. Hazard Classes

2. Shipping Names
3. Marking and Labeling Requirements
4. Shipping Papers
5. Placarding
6. Shipping Containers
7. Material Compatibility

Waste Storage Facility (Director, Environmental Compliance Officer, Chemical Safety
Officer,
Industrial Hyglenist I & II 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/alarrn systems

A10.A.2 Outline for Continuing Education
[R 299.9605 and 40 CFR §§264.16(a)(1) and 264.16(d)(3)]
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Annual MSU WSF Refresher Training will generally consist of items as follows;

Training for Hazardous Material Professionals and Hazardous Material
Coordinators >

1. Contingency Plan - review of procedures, facility tour

2. Waste code assignation - changes in state and federal codes, review of criteria for
application of codes ■

3. Department of Transportation - changes in proper shipping names, review of how
shipping papers are completed, acceptable packaging materials, placarding, or any other
pertinent changes

4. Review of Personal Protective Equipment donnirig/doffing

5. Chemical compatibility and proper storage updates"

7. Mixed waste updates training

8. WSF Inspection & Shutdown

9. WSF vapor detection system/alarm systems

10. Waste hauling vehicles maintenance, inspection and operation

11. Decontamination (personal and of equipment)

12. Other related topics as needed.

Training for Director, Chemical Safety Officer, Environmental Compliance Officer,
Industrial Hygienist I & II

1. Contingency Plan - review of procedures, facility tour

2. Waste code assignation - changes in state and federal codes, review of criteria 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 REQUIREIWENTS
[R 299.9605 and 40 CFR §§264.16(a),(d)]

A10.B.1 Job Titles and Job Descriptions
[R 299.9605 and 40 CFR §§264.16(d)(1).(2)]

EHS Assistant Director:

The Director oversees the daily 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 Compliance Officer:
The Environmental Compliance Officer (ECO) is responsible 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
communications 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 Coordinator:

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 dealing with
hazardous waste transportation and storage.

Hazardous Materials Professional:

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

Industrial Hygienist II;
The position of Industrial Hygienist II (IH2) has been established by EHS to assist in the
safe, efficient management of hazardous wastes. The .lH2 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 compliance with
state, federal and University regulations and guidelines.

Industrial Hygienist I: .
The position of Industrial Hygienist I (IH1) has been established by EHS to assist in the
safe, efficient management of hazardous wastes. The primary function of the IH1 is to
monitor and test equipment and working envifonrrients 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 training
programs designed to comply with occupational safety regulations

Clerical Staff (Office Supervisor I and Secretary II):
The Clerical Staff are involved in the mar^agement 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 Cierical
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 Description of How Training is Designed to Meet Actuai 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 A10-2 will be examined. In addition, new
employees are oriented with the WSF Environmental Management System and the
QA/QC protocols in place.

The actual moving of hazardous waste from 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 dealing, only a
broad approach adequately addresses those kinds of information needs.

Right-to-Know training is given to inform employees of their rights 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 instructional videos are available on topics such as flammable liquids,
corrosives, and reactive and explosive materials. In addition, numerous audio/visual
materials are available to EHS personnel.

A regulatory overview is provided by guiding new HMPs and HWGs 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 GFR 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 HWGs receive a more in depth training that involves more of
the regulations regarding the packaging, labeling, 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 Lip and maintained by EHS.

HMPs and HWGs 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 introductory.training addresses the
following:
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Procedures for using, inspecting, and repairing the emergency and monitoring
equipment

The function of the phone and alarm systems at the facility
Responses to fires, explosions, and spills
Shutdown of the facility
Response to a release of contaminants to the environment

In addition they are required to read through the Operating License and Contingency
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. Supervised
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 operating 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 breathing apparatus (SCBA) as necessary. .

All persons working directly with the WSF are required 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 documentation 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 positron. .

A10.C FREQUENCY OF REQUIRED TRAINING
[R 299.9605 and 40 CFR §§264.16(b), (c)]

A10.C.1 InitlalTraining
[R 299.9605 and 40 CFR §264.16(b)]

All MSU WSF personnel must complete introductory training within six months of their
employment or assignment to a new position. Employees do not work in unsupervised positions
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)]

Ttie 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 off-site 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)]

A1 O.E.I (a) Job Titles and Names of Employees Filling Each Job
[R 299.9605 and 40 CFR §264.16(d)(1)]

The job titles of Hazardous Waste Coordinator and Hazardous Materiais Professional
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 empioyed 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 responsible for the development and currency of the training
programs. ;

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. If an individual is
transferred within the department, his/her records will be maintained as a current
employee.

A1 O.E.I (b) Written Job Descriptions
[R 299.9605 and 40 CFR §264.16(d)(2)]

The records described in A1 O.E. I (a) of each employee include his/her name, job title, and
description of responsibilities.

A10.E.1(c) Written Description of Type and Amount of Training Given to Each Position
[R 299.9605 and 40 CFR §264.16(d)(3)]
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The Hazardous Waste Coordinator maintains 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 Facility
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 training
completed

A10.E.2 Record Keeping
[R 299.9605 and 40 CFR §264.16(e)]

Extensive records relating to the facility and the EHS personnel will be maintained at the EHS
office and WSF. These records will include the following: names and job titles 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
office.
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CONTACT INFORMATION

Campus Emergency: 911

ORCBS Phone Number (517J 355-0153

ORCBS Fax Number: (517)353-4871.

ORCBS E<mail Address: orcbs@msu.edu

ORCBS Web Address: http:/AwAS'.orcbs.msu.edu
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INTRODUCTION

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

The enclosed procedures are necessary to comply with rules from the regulatory agencies
governing hazardous materials. The U.S. Environmental ProtecHon 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 materiaLThe U.S. Department of Transportation (DOT) governs transportation,
labeling and packaging of hazardous substances while the Michigan Department of Public
Health (MDPH) serves to ensure the safety and health of employees who handle such
materials. The Mictiigan 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 ecoiogicaily
sound manner. We need your cooperation to meet this goal. Please abide by the guidelines set
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 University
tlaboratory Animal Resourc8S'(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 detailing regulatory requirements, risks, handling
precautions and other safety related information are listed below.

• Michigan State University Chemical Hygiene Plan
• Michigan State University Radiation Safety Manual
• Michigan State University Biological Safety Manual
• Michigan State University Bloodbome Pathogens Exposure Control Plan



HAZARDOUS WASTE DEFINED

Hazardous materials are substances ttiat have hazardous characteristics such as: flammable,
corrosive, reactive, toxic, radioactive, poisonous, carcinogenic, or infectious. In a general sense,
wastes that contain these materials are considered hazardous because they present a potential
risk to humans and/or the environment. Hazardous waste management plans generally
separate waste Into three broad groups: radioactive, chemical, and blohazardous.

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

Chemical 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'specifically listed by the EPA. A chemical waste that Is not
listed by the EPA Is still a hazardous waste If it has one or more of EPA's (our hazardous
characteristics: Ignitablity, corrosivlty, reactivity or toxicity.

Blohazardous waste is a term used to describe different types of waste that might include
Infectious agents. Curiently, the following waste categories are considered to be blohazardous
waste.

• • Medical waste 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 blologioals, 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 "Guideiines For Research
involving Recomblnant DMA Molecules' (NIH) and the CDC/NIH *Guidelines on
Biosafety in Microbiological and Biomedlcal Laboratories."

•  Pathological Waste (e.g., animal carcasses).

Rnally, workers who generate hazardous waste(s) of any kind must be aware that there may be
mixed hazards in their waste; that is, a combination of any of the three types of hazardous
waste. For example, animal carcasses containing radioactive material, a 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 above.

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, CFR
Title 40) and Ivllohigan Hazardous Waste I4anagement Act (li/Ilchigan Public Act 451). Every
generator site (laboratory) is subject to inspection by the EPA and DEQ. The changes
necessary for compliance are summarized below.

Manifesting
Waste must be manifested when It is transported from campus to the MSU central waste
storage .fedlity. 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-manlfest required by
EPA/DEQ.

Labeling
Each container of hazardous waste must be labeled with the words 'Hazardous Waste.' and
have a comoleted waste tag attached. An exception to this rule is individual small bottles of
discarded commercial chemical product; however, If the discarded commercial product Is not in
the original container, it must also have a waste tag.

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

- labeled with a collection start date and chemical constituents when waste Is first added to the
container.

Collection & Storage
Collect and store compatible wastes (see Appendix C) in strong, tight 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 Personnel
Attach 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
Institute methods to recycle wastes and to reduce, waste volume and toxlcrty. Substitute
nonharardous or less toxic materials whenever possible. Purchase only the amount of tdiemlcal
that is needed. Excess chemicals often become waste and any purchase savings are
outweighed by disposal costs.

Training
Personnel who handle hazardous waste or prepare It for shipping shall receive training on
proper handling procedures and emergency response procedures. This includes Right-to-Know
training, 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 to 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 Is a nonhazardous waste*.

Hazardous Waste Characteristics

1. Ignitable Waste
•  Ailquid that has a flash point of less than 140° F.
•  A solid that is capable of causing fire through friction or absorption of moisture, 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

•  An aqueous solution which has a pH less than or equal to 2 or greater than or equal to
12.5 is a corrosive waste. •

3. Reactive Waste

• A material that Is normally unstable or undergoes violent chemical change without
detonating.

•  A material that can react violently with water to fomi potentially explosive mixtures' or can
generate dangerous or'possibly lethal gases (cyanide or suifide bearing).

•  A material capable of detonation or explosive reaction.

. 4. Toxic Waste

• A waste that contains one of the constituents in concentrations equal to or greaterthan
the values shown in (Appendbt H or Appendix I) is a toxic waste.

A chemical waste can also be classified as either a process waste or a discarded corhmercial
chemical product (DCCP), This distinction is important when manifesting and labefing. A
process 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 vrasles 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, dari; rooms, or service areas,

' Most of ttie ctiamlcals In the Hazardous Materials Table ara EPA listed v/astes or common laboratory wastes with a
hazardous chatactetisUc.

t Although a chemical waste may be nonhazardous by EPA's detinitlon, there are additional requirements for
disposal at the state and local lave! that are beyond the scope of this manual. Ityou have questions about the release
of B chemical waste to the environment or the senitaty sewer, rmntact theORCBSfor dailricatlon. Release of di
mlnlmls (mlnlmaO quantldBs or hazardous materials liom laboratory operations, such as rinsing and washing
glassware Is allow^.



CONTAINERS

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

Original containers of a hazardous material may be reused once 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 collection.

ORCBS Containers

Chemical Waste;
5-gallon Polyethylene Container
30-gallon Polyethylene Drum-Open Head
55-galbn Rber Drum
55-gallon Metal Drum-Open or Closed
Head

SS-gallon Polyethylene Drum-Closed Head

Radioactive Waste:

5-gallon Polyethylene Carboy
2.5-gallon Polyethylene Carboy
2-cublc foot Cardboard Box with Plastic

Liners

General Stores containers suitable for collecting waste;
See the web site at httprf/unlversitvstores.msu.edu

CONTAINER LABEL

Label every chemical waste container with the MSU Materials Pickup Tag (below and Appendix
A). An exception is indiyidrTal containers of discarded commercial chemical product (DCCP)
since the manufacturer's label properly identllies the contents.

mu VASTKICATKBIAISnoc urno

JUatAMuntoulrute

MSUMaterilk

Piek*up Tag



GENERAL LABELING & PACKAGING PROCEDURES

Collect small volumes of pracess waste In your own containers. Collect larger volumes In 5-
gallon cans. Collect solid waste e.g., contaminated gloves, glassware, paper, etc., in cardboard
boxes lined with tvra plastic bags. Keep liquid and solid wastes separate.

Attach an MSU Materials Pick-up Tag (Appendbc A) to each and every container of process
waste. Tags are avaDable from the ORCBS' upon request In the contents section of the tag,
.enter the volume and composition of ali the waste as It is added to the container. For solutions,
list 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 container with the words "Hazardous IVasfe." 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 IVasfe."

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

Do NOT mix Incompatible materials In the same container.

Do NOT put corrosive or reactive chemicals In metal cans.

For liquids, fill containers to about 90% of container volume. Do NOT fill containers to the top.
Leave at least 2 inches of space in 5-galion liquid waste containers to allow for Hquid expansion
and pumping. Make sure the caps on ail cans and bottles have gaskets and are tightly secured
before the pickup.

SPECIFIC LABELING AND PACKAGING PROCEDURES

Formalin and Formaldehyde Solutions

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

Ethidium Bromide SoluOons

Collect ethidium bromide solutions for disposal. Ethidium bromide is mutagenic at fiigher
concentrations. Very dilute solutions of ethidium bromide may be discarded by flushing down a
sanitary sewer. The maximum concentration for doing so Is a working solution of 5 ppm or less.
Do not Intentionally dilute any solution to avoid proper disposal methods.

Ethidium Bromide Gels

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



lanitable Liquids and Organic Solvents

Keep halogenated wastes separate from nontialogenated solvent wastes If possible. Separate
organic solvents from aqueous solutions wtrenever possible. Keep acidified solvents separate
from ottier solvent and acid wastes.

Acids. Bases, and Aqueous Solutions

I3o NOT mix strong inorganic acids or oxidizers with organic compounds. Keep acids,
bases or aqueous CTiutions containing heavy metals (Appendrx H) separate from other wastes.
Avoid mixing concentrated acids and bases together in the same container.

Mercury Solueons

Keep wastes containing mercury sails separate from all other wastes.

Corrdsive Materials

The following conosive 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 exceecJlng 40 percent concentration
•  Perchloric acid

•  Hydrogen peroxide exceeding 52 percent strength by weight
•  Nitrihydrochloric or Nltrohydrochloric 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 listed in Appendix H) from other
hazardous wastes whenever possible. For example, do not mix aqueous waste containing
heavy metals with wastes that do not This Is especially true for wastes containing mercury.

Severe Toxicitv Wastes

Keep severe toxicity wastes separate from other wastes whenever possible (Appendix I).

Sharps

Collect all needles in a sharps container. Sharps containers are available at General Stores. Do
NOT put needles in cardboard boxes with other solid debris. See sharps in the
biohazanlous waste section of this manual.

Paint and Paint Thinner

Separate solid paint sludge from paint thlnners by pouring off thlnners into a separate waste
container. Do NOT put brushes, rollers, paper or other debris In paint wastes. Keep water
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and water-base paint wastes separate from oil-base pairit wastes. Rinsate from water-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.

Chrornatoaraphic Adsorbent fSUica Gel)

Collect spent silica gel In a box fined with two plastic bags or a polyethylene container, po NOT
mix adsorbont with liquid wastes. Do NOT mix paper, plastic, gloves or glassware with
silica. If the adsorhent dees not contain any of the constituents in concentrations greater than
those listed in Appendix H (heavy rhetals, organics and pesticides) or severely toxic compounds
(Appendix I), dispose of It in the dumpster. If tt contains ary of these compounds, Indicate the
concentration of contaminants on the waste tag and collect It for disposal as a hazardous waste.

Broken Mercury Thermometers

Collect elemental mercury and glass from broken tiiermometers in an impermeable, sealed
container. A wide mouth polyethylene or glass jar with a screw top cap works well. Label the
container as 'broken fhermo/neter and elemental mervury."

Chemotfieraov Waste

Collect contaminated gloves, paper, glass, etc. in bags and place inside a 55-gallon fiber barrel.
Collect infusion sets and discarded drugs, and place inside a separate 55-gallon fiber barrel
fitted with a polyettiylene 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 collect chemotherapy
waste In a box lined with two plastic bags.

Photodevetoper and Photofixer

Photodeveloper Is a hazardous waste If It contains constituents in concentrations greater than
those listed In Appendbc H, if It is corrosive (pH < 2 or > 12.5) or If It is Ignltable. Most spent
photodeveloper Is nonhazardous and can be poured into the sanitary sewer.

Used photofixer contains silver, a heavy metal, and therefore Is hazardous. It may also be
corrosive. Coliect fixer and developer in separate 5-gallon polyethylene containers.

Oils. Lubricating FJuids and CooUna Fluids

This categoiy of material is collected for recycling and Includes: motor oil, transmission fluid,
-lubricating oil, cutting on, hydraulic oil, and mineral oil. Collect waste oils in 1-gallon, 5-gailon or
55-gallon containers depending on the volume of material generated. This waste stream is ■
nonhazardous if It Is recycled and therefore exempt from tî e 90 day storage limit Do NOT mix
flammable solvents, halogenated solvents (degreasers), water or antifreeze with waste
oils.

Polvchlorinated Bipbenvis (PCS) Wasfe

PCB wastes require special handling. Do NOT mix PCS waste with other waste whenever
possible. Collect PCB liquids in a metal or polyethylene container. Collect PCB contaminated
debris, rags etc. In a 4-6 mil plastic bag or in a box fined wth a 4-6 mil plastic bag if sharp
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objecls are present that may puncture the bag. Always indicate tfie ievel of PCB on waste tags
and pick-up request forms.

Batteries

Battery Type Uses

Alkaline •  most common battery type, found in cell sizes AAA to D
Nickei/Cadnilum
(NiCd)

•  some laptop computers
•  rechargeable B-vojt, AA, or D cell batteries
•  some walkie talkies

Lithium ion or nickel
hydride

•  cell phones
•  cameras

•  newer laptop computers
Lead acid batteries •  cars and motorcycles

•  deep cycle electric backup power for lights and communications
(Sealed lead acid batteries can be as small as a D-cell battery.)

Mercury or silver oxide •  hearing aids
•  watches

Batteries strouid be segregated into these categories when storing and when a request for a
pick-up is made. (Battery type is usually indicated on battery labels.) To prevent a buildup of
heat or sparks, batteries larger than 9-voit should be stored such that the terrhinals are not
touching.

Batteries may be collected in any containerwith 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."

Alkafine batteries may be discarded in the general refuse. They are not harmful to the
environment and the cost of actual rEcycftng far outweighs the benefit

Animal Waste Contaminated with Hazardoas Chemicals

PCB, dioxin and aflatoxin contaminated animal carcasses and bedding require special handling
and will be picked up by the ORCBS. See pathological waste disposal procedures.

Gas Cviinders

Promptly return discarded gas cylinders to the vendor to regain your deposit on the cylinder and
minimize rental charges. Complete a Materials Return Authorization fonn and contact General
Stores for this service. Those that cannot be returned to the manufacturer will be picked up by
the ORCBS.

Explosive Materials

Potentially explosive materials, such as dry picric acid or peroxide contaminated solvents will be
picked up separately from other wastes. Contactthe. ORCBS as soon as possible if you
discover any potentially explosive materials. See Explosives Materials Ust (Appendix K),
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Bulk Chemicals (20-. 30- or 55-aallan Drums)

Barrels should be in good condition, have v/orkable 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 thev will rust DO NOT pack smaller containers of
chemicals into a laroe drum for disposal.

Agricultural Chemicals IPesticides. Herbicides. Funaicides. etc.)

Return unused agricultural chemicals to the manufacturer for disposal. Many companies will
accept them. Alternatively, retain 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 list 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 Identified with a.

■ chemical name. Additionally, list the manufacturer's contact person and phone number or any
paperwork verilying their nonacceptance of the material for return. Mail the information to the
Hazardous Waste Coordinator, 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 a natural or artificial binder fue.,
cement, plastic, asphalt, resins or mineral ore), shall be packaged wet in a minimum of two, S-
mll nonrigid plastic bags or other rigid containers that are dust and slft-proof. Sharp or blunt
edges likely to cause puncture or tears in the shipping container shall be adequately protected
to prevent container failure. For large volumes of asbestos, contact the Physical RIanL

Contaminated Debris From Laboratories

This Includes gloves, paper, plastic, and other inert debris contaminated 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 listed In Appendix H (heavy metals, organlcs
and pesticides) or Appendix I (severely toxic 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 pnrdent 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. In general, any waste contaminated with trace levels of a poisoii or
carcinogen should be collected for Incineration.

Non-contaminated Debris from Laboratories

Work practices must be followed by all University Department laboratory staff in disposing and
separating nonhazardous waste from hazardous waste. The laboratory is responsible for
separating hazardous and nonhazardous 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.
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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; For those 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 rinsate should
be disposed of as a hazardous waste.

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

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

Empty 5-Gallon Metal Cans
1. Place cap on empty 5-gallon metal cans and place can in the hallway or leave in the lab

for disposal via ORCBS. Do not leave 5-gallon cans uncapped.
2. Empty cans do not need to be empty to dryness Oke glass bottles. Residual liquid is

acceptable in 5-galion metal cans.

Broken Glass Containers

1. Label ail broken glass containers TJonhazardous 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 container. Contaminated glass that Is hazardous must be disposed of
via the ORCBS as hazardous waste. Do NOT place miscellaneous paper/plastic trash
into the broken glass container.

3. Wear cut resistant gloves when handfing the broken glass container.
4. Labs may carry their own broken glass containerto the building lodal (dumpster) if they

desire.

Housekeeping
1. Clean up all powders on the floor as well as chemical spills. Custodial staff is not

responsible for cleaning up unknown powders or chemical spills on the floor.
Z A "Trouble Tag'wDI be used by custodial staff when conditions prevent them from

picking up trash, broken glass, empty bottles or performing routine cleanirig.

Fluorescent Tubes/Incandescent Bulbs
If you have commercially available fluorescent tubes or other lighting wastes, they should bet
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 containers, see the ORCBS website for additional Information at:
http://www.orcbs.msu.edu/waste/resources links/universal waste/universal waste.htmSsilvertu
bes

Recyclable Materials
Items suitable for recycling such as newspapers, magazines, corrugated cardboard, printer
cartridges and many other paper products, contact the Office of Recycling and Waste
tdanagement at httD://www.recvcle.msu.edu.

Laboratory Equipment
In general, equipment must be free of all associated chemical, radiological, or biological
hazards. Uncontamlnated laboratory equipment may he sent to the IvISU Surplus Store:
Requirements for decontamination of laboratory equipment prior to acceptance by tiflSU Suqilus
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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. Ail laboratory
^equipment must have a completed Equipment Release Form attached.
/htta://www.orcbs.msu.edu/chemical/Droarams ouldellnes/chem hvolene/chem hvolene plan/c
ho aoD D.odn

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 lab 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, visit the ORCBS website at
htto://wvw-orcb5.msu.edu/waste/resourees llnks/surolus accentance ouldellnes.pdf.

SCHEDULING A CHEMICAL WASTE PICK-UP

Step 1. Gather the waste containers destined for disposal.

Step 2. Use the Hazardous Materials Table (Appendix G) to look tip an ID# for each chemical.

Step 3. Enter ICS'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 Forrh to denote any scheduling confilcts e.g., T-ab open in afternoons
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-ilne request form located onlheORCBS web site
(http://www.orcbs.msu.edu). An ORCBS technician will visit your lab wifhin 10
working days to remove the material.

NOTE: Improperly packaged,
unlabeled or overfilled containers

will not be picked up!
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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 ail components contributing to the hazards of the mixture or solution In the descriptjon
field. (Substances listed in Appendix H or Appendbc I or in concentrations greater than 1 ppm.)

If you cannot determine the hazard class of the material, enter the 113# for Hazardous Waste
Liquid, N.O.S., or the Hazardous Waste Solid, N.O.S. on the Pick-up Request Form and enter
the chemical name of each constituent in the description field.

B. Discarded Commercial Chemical Products

Enter an ID# from the Hazardous Materials Table for each chemical. If no ID# exists for a
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.O.S., or Hazardous Waste Solid, N.O.S. on the Pick-up Request Form and enter the
chemlca! name in the description 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.S,
(not otherwise specified) shipping names indexed in the Hazardous Materials Table {Appendix
G). This is due to practical considerations which prohibit listing ail dangerous materials by
name, and the fact that new chemical products are introduced annually, aliov/ing 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.S. shipping name must be
assigned.

If a proper shipping name is listed on the manifest by an N.O.S. entry (i.e.. Flammable Liquid
N.O.S.), the entry does not provide sufficient information about the materi^ to 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 suoolemented with the technical name of the materialfs).

Chemical Compatibility

Accidental mbting 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
receptacles, fire, and even explosions are possible consequences of such reactions.

The Chemical Compatibility Chart (next page and Appendix C), shows chemical combinations
believed to be dangerously reactive in the case of accidental m'lxing. 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 one group can be considered
dangerously reactive with another group. However, there may be some combination 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 compatible
Information,

1. Determine the reacflvihr 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, crotonaidehyde is an aldehyde in group 19. The chart shows that chemicals in this
group should be segregated from suifuric add and nitric acids, caustics, ammonia and aii types
of amines (aliphatic, aikanoi, and aromatic). According to note A, crotonaidehyde is also
Incompatible with nonoxidizing mineral acids.
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COMPATIBILITY TABLE
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Reactivity Differences (Deviations) Within Chemical Groups
A. Formaldehyde (19), Acroleln (19). Crotonaldehyde (19), and 2-Ethyl-3-Propyl Acrojeln (19) are not

compatible with group 1, Nonoxidizing Mineral Adds. I
B. Isophorone (1S) and Mesltyl Oxide (18) are not compaUble with group 8, Alkanolamlnes
C. AcryllcAcld (4) Is not compatible witti group 9, Aromatic amines,
D. Allyl Alcohol (IS) ts not compatible with group 12, Isocyanates.
E . Furfuryl AIcohoI^ZD) Is not compirtlble v^^th group 1. Nonoxldfzlng Mineral Acids.
F. Furfuryl Alcohol (20) Is not compatible with group 4, Organic Adds.
G. Dlchloroethyl Ether (36) is not compatible with group'2, Sulfurtc Add.
K , Trichloroethylene ps) Is not compatible with group 5. Causfics.
i. Ethylenedlamlne (7) Is not compatible with Etoylene Dl-chlorlde pS).
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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 transported,
treated, or disposed of until chemical analysis has been completed to determine hazardous
properties. Under no ciroumslanoes shouid an unknown waste be piaoed 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 fomts.

Solids

Water Soiubii'ity
Reactivity vwth water
pH In water
Flammabiiity (will it bum)

Liquids
pH of solution
Reactivity, miscibiiity, relative density in water
Flamrnabiiity (will it bum)

Ail tests performed should be conducted in a functioning firme 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 colleagues or neighboring lab personnel 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 cause it to detonate or react
adversely, then contact the ORCBS for an on-site consultation prior to testing.

Departments are strongly encouraged to analyze their unknown wastes. Altemativeiy, the
ORCBS can make anangements for disposal of unknowns. A charge of $75.00 per container
will be assessed for analysis.

19



RADIOACTIVE WASTE

The ORCBS provides radioactive waste pick-up and disposal services for all University units.
Typicaily, individual units collect radioactive wastes in the ORCBS supplied containers, label 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 yellow 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.

P
xximsv

u n — »1 im Jir

*■— »"■
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(MM

MSU Ridioactire
Waste Pick-ap 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 descriph'on of the chemical contents as
well as the radioactive content Is needed. For mbrtures or solutions, the Identity and amount
(percent, molartty, ppm, etc.) of all constituents must be included. Fill out waste tags as material
is added to the containers. Prior to the .pick-up, total the quantity of radioisotope in mlllicuries
and record this information on the tag.

Any radioactive waste that also meets the definlfion of a hazardous chemical vraste (page S)
must be managed as a mixed waste, according to the requirements of both the radioactive and
chemical constituents. This includes labelino the container with the words "Hazardous tVaste'
and a maximum accumulation time of 90 days. f»tost radioactive waste does not meet the mixed
waste criterion; however, wastes which are flammable, comosive, 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 category.

20



B. Specific Labeling and Packaging Procedures

Radioactive Liquid Wsste

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

To the best of your ability, 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 Solid Waste

Collect contaminated gloves, paper, glassware, etc. in cardboard boxes lined 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 overfill boxes and do NOT exceed 20 pounds total weight per box Do NOT put
syringes, needles or broken glass into cardboard boxes. Sharps containers are avaiiabia 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 ail vial caps' are tightly dosed. Separate high activity vials (> 0.D5 pCi/gm) from low
activity vials, Mark the high activity vials with a piece of radioactive tape. Do NOT mix
scintillation vials containing other nuciidas in the same tray with 'H and/or "C. These
other nuclides must be processed in a different manner and must be in separate trays.

Piece used viais in the original 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.

if you wish to reuse your vials, empty the liquid into a separate radioactive waste carboy. Do
NOT mix flammable scintUiation fluid with other aqueous wastes.

Animal Wastes Corttaminated mOt Radioisotooes

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

iodinadon (Unbound t^iJ Waste

Handle ail iodination waste material in a fume hood. Waste from iodinations present an
increased health hazard due to the presence of volatile iodine which, if inhaled, wiii
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bioaccumulate in the thyroid glands. Store iodination waste In the back of a chemical fume hood
In tightly dosed containers.

Place solid Iodination waste In double plastic bags Immediately after generation. Collect
contaminated needles and place the syringe, with needle Inta^ 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 solid Iodination waste.

Collect liquid Iodination waste In a disposable plastic bottle and keep the bottle tightly closed.
NEVER mix liquid Iodination waste with other radioactive waste. NEVER mix waste that
contains volatile Iodine with "^1 waste that doss not

Label all iodination waste as "Free Iodine' 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 Reaumna Shielding

Shield =P waste with Plexiglass. DO NOT use metal waste containers for waste unless
the metal container Is also shielded with Plexiglass. Shield high energy gamma waste with
enough lead to prevent potential exposures. Dispose of high activity radlolsotope waste as soon
as possible.

SCHEDULING A RADIOACTIVE WASTE PICK-UP

Step 1. Gatherthe waste containers destlried for disposal. Check to make sure each container
Is labeled with a Radioactive Waste Pick-up Tag (Appendbc D) and that both sides of
the tag are filled out

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

Step 3. Use the Hazardous Materials Table (Appendbc G) to assign an ID# for each type of
radioactive waste.

Step 4. Enter the ICS'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 schedufing conflicts e.g.. "Lab open in afternoons
only' or 'Will not be here Friday." For mixed waste, a trained radiation worker must be
present to sign the manifest at the time of the pick-up.

Step 6. Fill out the on-line request form located on the ORCBS web site
(http:ffwww.orcbs.msu.Bdu). An ORCBS technician will visit your lab In 3 to 5
woridng days to remove the material. Improperly packaged, unlabeted,
coritaminated or overfilled containers will not be picked up.
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HOW TO COMPLETE A RADIOACTIVE WASTE PICK-UP REQUEST
FORM

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

Enter one of the 5 possible ID numbers for radioactive waste from the Hazardous Materials
Table (Appendix G). In the description enter the isotope, the total quantity in mCl and a
description of the chemical constituents in the waste. Also, enter the container size and the
number of containers in the appropriate locations on the form.
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BIOHAZARDOUS WASTE

At Michigan State University the term biohazardeus vraste is used to describe different types
of waste that might include infectious agents. Generally speaking, infectious agents are
classified In four risl( groups with risk group 1 being of ho or very low risk and risk 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 handled at a certain
containment or blosafety level depending on; virulence, pathogenicity, stability, route of spread,
communlcabllity, operation(s), quantity, and availability of vaccines or treatment The applicable
biosafety level not only defines the general handfing procedures, but also the treatment of
biohazardous waste. Under normal circumstances, a risk group 2 agent requires biosafety level
2 containment and biohazardous waste procedures. Nevertheless, If a risk group 2 agent Is
grown In mass quantities, biosafety level 3 containment is necessary.

Please refer to the most recerit editions of the CDC/NIH Biosafety In Microbiological and
Biomedlcal Laboratories, the NIH Guidelines for Research involving Recombinant DMA, or the
ORCBS Biosafety training for a comprehensive discussion on this matter.

Currently, the .following waste categories are considered to 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 biologlcals, 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 hGuldelines For Research
Involving Recombinant DMA Molecules" (NIH) and the CDC/NIH "Guidelines on
Biosafety in f/llcroblological and Biomedlcal Laboratories.'

According to the MMWRA, Medical Waste includes: ■

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

b) Liquid human and animal waste, including blood, blood pmducts, and body fluids, but
not including urine or materials stained with blood or body fluids;

c) Pathological waste, which means human organs, tissues, body parts other than
teeth, products of conception, and fluids removed by trauma or during surgery or
autopsy or other medical procedure, and not fixed in fomraldehyde;

d) Shaqrs, which means needles, syringes, scalpels, and intravenous tubing with
needles attached, independent of whether they are contaminated or not;

e) Contaminated wastes from animals that have been exposed to agents infectious to
humans, these being primarily research animals;
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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 penetrate;
•  pathological and microbiological wastes containing blood or other potentially Infectious

materials.

The CDC/NIH Blosafely Guidelines cover contaminated waste that is potentially Infectious or
hazardous for humans and animals. The same is true for the NIH Guidelines on recombinant
DMA which also Includes contaminated waste potentially infectious or hazardous for plants.

General Labeling. Packaging and Disposal Procedures

Cunently, blohazardous 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 blohazardous waste lies with the producing facility {e.g.,
laboratory and department). The ORCBS and UI_AR assists only in the disposal of sharps and
pathological waste including animal carcasses.

All blohazardous 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, putrefacflon and the release of infectious agents In the air must be
prevented. No biotiazardous waste can be stored for more than 90 days.

If not stated otherwise (see below), most blohazardous waste will be disposed of in blohazard
bags. Cunently, MSU requires the use of orange blohazard bags that Include the blohazard
symbol and a built-in heat indicator with the word ("AUTOCLAVED^. Bags that meet these
requirements are available in various sizes at general stares and biochemistry stores. All waste
disposed of In these bags Is to be autoclaved unti! the waste is decontaminated. The built-in
heat Indicator will turn dark. For specific autoclave procedures please contact the ORCBS. All
autoclaves used for the deconfamlnatlori of blohazardous waste will be tested by the ORCBS at
least on an attnual basis. Please contact our office for more information. After successful
autoclavlng (decontamination), all blohazard 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. Blohazardous 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

CulUres. Stocks and Related Materials

Cultures and stocks of Infectious agents and associated biologlcals (as previously defined), •
shall be placed in biohazard bags and decontaminated by autoclavlng. Double or triple bagging
may be required to avoid rupture or puncture of the bags.

Bulk Liquid Waste. Btood and Blood Products

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

Shams

Sharps must be placed in a rigid, puncture resistant, closable, and leak-proof container that is
labeled with the word "Sharps" and the biohazard symbol. MSU approved sharps containers
are available through General Stores, Food containers (e.g., empty coffee cans) are not
permissible as sharps containers. Sharps must be handled with extreme caution. The clipping,
breaking and recapping of needles Is highly discouraged and dangerous. Sharps containers
should not be tilled 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 type of sharps in the lodal.
Conlact the ORCBS for sharps pick-up and Incineration,

Contaminated Solid Waste

Contaminated solid waste includes cloth, plastic and paper Items that have been exposed to
agents thafare Infectious or hazardous to humans, animals, or plants. These contaminated
Items shall be placed in biohazard bags and decontaminated by autoclavlng. Double 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 BIOSAFETY LEVEL 3

Biohazardous waste including risk group 2 and 3 agents that are handled at Biosafety Level 3 is
to be autoclaved at the point of origin "(laboratory, or facility). In addition, this waste may be
incinerated. Please contact the ORCBS for special Instructions. Transportation of un-autoclaved
waste outside of the building is not permitted.
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PATHOLOGICAL WASTE

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

Human pathological waste is also covered by 'Universal Precautions" according to the MIOSHA
Bloodbome Pathogen Standard. For more infomnation on this subject refer to MSU's Exposure
Control Plan. Copies are available at the ORCBS (355-0153). Typically, carcasses or tissues
are collected in plastic bags, labeled, stored in area ifeezers, cold rooms or refrigerators 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 Request Form' (Appendix F) 4 to 5 working days before the desired pIcK-up date to ULAR
(Fax: 432-2766).

Animal Waste (ULAR Specific Procedures)

A. Non-Infectious Material
o Rodents and Small Amounts of Waste

Use opaque bags or wrap items in a paper towel if using dear plastic bags. 2 mil
plastic bags or seaiable 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 mil black plastic bags, if over 50 lbs - double bag. For ease of handling, do
not load the bags with more than 30 lbs. if multiple animals are involved.

B. Infectious Material (Blohazardous Agents)
1, For waste generated from projects involving experimental infections, follow the

instructions on the Animal Hazard Control Form which Is posted on the animal
room door.

2. For other Infectious animal waste, place In a sealed, leak-proof container and
then put biohazard labeling on IL .Do not use a blohazard bag as a primary
container, as it might not be strong enough. For large amounts, use the supplied
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.

0. Generaltnstructlons

If the waste tag is not filled out properly 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 labeled containers will not be
picked up.

27



DEPARTMENT OR FACILITY SPECIFIC PROCEDURES

Departments or facilities may establish biohazardous waste procedures that are more stringent
than the above ilsted procedures. A written copy of these procedures should be made available
to the ORCBS for review prior to Implementation.
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DO 17 '2.4,5-lT D039 Te Iratdiloioetliy lene
DOIB Benzene D010 Tricblotoetliylcne
D019 Carbon Toirachlorklo
D020 CldoidAUc •D041 'ajdiS-Trichloropbcjiol
D021 Clilaiobeiisn' ue DO'ia 2,'t,6-TJlcliJon3plieuol
D022 CliloioG^rm D013 Vinyl Cbloridc
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• Your Name:

r  - - 1

• Your Phone Number.

1  ■ ■ ■ . 1

* Your Principal Investigelor (Supervisor):
is.i,d m

^ Locatior) (Building).
1 Select

" Location (Roorii

1  "I

Comments, epeciel handling Ineitucllans, etc.:

jii
r

r' -

■M
.

* Replacement 5 Gallon Containers:
(None 1
COnlit ^UaMlty

"•Required Infoimatlon.
ir your PI or building is not lleted, please contact the ORCBS at 355-0153.

isNifci^ui roi7iiHnnM

For each waste code selecled, jou must fi ll out the dascripllon. the container
volumaMelghl (site and unrls), and the number of containers in otdei for your requeal
to be procossed. if you hayc more tiran 12 'rfems. subntH additional fonns.

10 numbers can be found tn the Waste Dieposal Guide. Ous document Is prepared
and dlstnTiuled by Ihs ORCBS. If you wish to oblaln e copy of this manual, pisaeo
conlaol the ORCBS at 35S-01S3 orvla 6-mnlI nl fi
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Appendix C. Compatibility Table

CARGO GROUPS

r<0N•OXIDCg^K3 MINERAL AO05

a

'■t
,3

i'i
|i
5.9
a-§
cl5-

, ^

^ 1
i'Tx

i

g 1
^ Is

ils

xl
•"x

1

mI
ilill
sis

"xTx

£
g
E

1-
6

X

z

1
o

.1
/

X

1
\v>

!Sli
IjMlia

Ulj
I j 9
X; X

!u
a

1
1C

X

tn
01
a

a

r

5
0

1
5
n

X

i
<

o
o

"iT

X

sU

£

0
<

1
5
13

X

X

s

5
14

X'

3
a

E
m
a
a

"E

X'

a

a

z

i
18

X
X

z

a

D

g
B
s
1/

X

X

V)
g
g

IB

X

a

1
I
T»
A

x"

u>

m

§
0

1
20

E

D

1
O

5
z

It"

x"

z
0
n

11
i
c

22

1

suifuaiCAiiiD X X XI X X X X 2

NrmcAcio pi
C^GANlC ACIDS ! 4 i

X5

*1'
i X
Ix

X
X

X

X
XiX
xjc

X X X

X
X X X X

X
X
X

X X
F 4

CAUSTics ; i x xrx Xi X X X X X X X

AMMONIA
AljPHATICAKIINES

c X

7 X
XI X
X» X

.*1 ..
xl

) X X
X

X

X
X

X X X
X
X

X

X X
X
X X X X

5

7"
ALKANOLAMINES B X x- X X X X X X X X B X

ARCMATICAMINES
AMIDES

S X
to' X

X: X

XX
""'"x

X'
X X

X

t)

X 10

11WGiWICANHYUWDt^ tl X.X;X x.x x.x
ISOCYAkATES 12: X; XiX TCfX X X X~! X X

VIWO. ACETATE 13r X XIX \ X X XI

ACRVIATES 14- xlx i X xj
SUBSTITUTED ALLYLS 15! XiX \ X XI D

ALYKENE OXIDES 16! X X}X X5 X X X xt

EPICHLOROHYORIN ir: "X X X XiX X X

KbtONES IB: XIX X IB

ALDEHYDES 19: X Xj X iX X X XjX
2BALCOHOLS, BLYCOLS 20: E XIX F.X X Xi

PK£N6LS. OlESOLS 21; XiX iX X X
CAPRCU^TALA SOLUTION Z2; X} X X X

OlEFINS 30! X X

P/«AH=INS if:
AROMATIC KYDROCARBCNS 32! X

MISC. HYDRQCARBON 33! X

ESTERS 34: X X 34

VnNn.HAUDES 35- X
KALDGENATES iS: G H

NITRILES 31' X
CARBON DISULPtOE 3B^ X X
SULFOLANE 39:

GLYCOL ETHERS 40: X

ETHERS 41; X X

NITROCOMPOUNOS 42i X X X X X

MISC. Water soludoks 43| x
3 'a b' "9 10 11

x:
12:13 w 15 16 17 IB IS 20 21 721 r

Reacfivify DilTerences (Deviations] Within Chemical Groups
A. Fornialdahyde (13), Acroleln (19), CratonaWehyde (13). and 2-Ethyl-3-PrDpylAcroleln(13) are not

compatible with group 1, Nonoxidlaing Mineral Adds.
B. Isophorone (18) and Mesltyl Oxide (18) are not compatible wllh group 8. Alkanolamlnes
C. Acrylic Acid (4) Is not compatible v4th group 9. Aromatic amines.
D. AllylAlcohol(16)lsnoloompatiblewlth9roup12.lsocyanote5.
E Furfuryl Alcohol (20) Is not compaflble with group 1, Nonoxldlzlng Mineral Adds.
F. Furluryl Alcohol (20) Is not compaUble wllh group 4, Organic Adds.
G. DIchloroethyl Bher (38) is not compatible with group 2. Suliuric Add.
H- TrlchlDroethylana (36) Is not compatible with group S. CausUcs.
L  Ethylenedlamlne (7) Is not compatible with Ethylene Dl-chlorlde (38).
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Appendix D. MSU Radioactive Waste Tag
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Your Name:

' Your Phone Numbar:

• Your Principal irwaeligslor ̂ Suparviscr);

Sstecl

' Locaiion (Buildlr>g):

I SbIbcI

' Ucatlon (Ruorp

Commanta, apecfal handling Inalructions, etc.:

* Replacemflrti Conlaint're;

(None
(BntiKln 4nd

•PaquiiBd Inronnatlon.
ir your PI or building is not listed, please contacl the ORCBS al 355-0153.

Mole: For each wasle cods selacled, you must fill out the container volunie/ivalght,
number ol conlalners, end Isolopo eo Ihsl your requesl can be processed.

' If Ihe laolDpo (orwhich ynu ara requsating pickup la not on the drop-dovm list, colocl
'Other" and type ihe isotope in Uis comment box above. AJlernalely,.you can call a
hazardous vvasle professional at 355-6500
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Brtl 3059
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a 14'
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Appendix F. ULAR Pathological Waste Pick Up Request Form

University Laboratory Animal Resources
Patliolo^ctd Waste Pick Up Reqnest Form Date:_

OsetfifsronnttJmtTU€5tHptcki4Jorpathc5ogical'wnste. Fnxt«.<J32-27CC, ormallthereqiKssttolJLAE.CJOO
Clinical Center, actentian Waste St^ierviSDc. AlLwnsie.rausthaveacompliMedlMSimaicrciis Pick lip Ta|^
attached toeachconialnn-orhaf. Waste must beprope^'pnckagsd in ncoydancewlUitbe WoslnDispnaai
Guide. Piea&ecaIldieORCSat35i?'Q15Slf^ouhaveaiwque$Uonsabouthazardou5vvastcdispo$aL Please
call ULAR at 353-SP64 for pldc up infonngtlDn. "
Projettl Leader Depnrtmsnf Account Nunther

BuUdlng VVliece Pick Op is Locaied RcKxn Nuniber Requested PJdc Up Dais

Contact Poson TeUfdinne Nomber

YES NO CHEMICALLYCONTAMINATED? "VES

S|icdal Instntctions

Vfasa DesolpttDn

Ccmtainsr Sze/Type N umber of Comalneoi

Waste OekrfpOmx

Container Size/Type' Mumb^ ofContidracs

REPLACE^^EN^FIBERBARRELSNEEDED? ITS QTY NO

ULAR: This Ibnn U id be attadted (o die Daily Miscellaneous Pick Up/Dellvery Report*
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Appendix G. Hazardous Materials Table

N.O.S. Descriptions

3B11 FlRmtnable (iauld. n.a.s. fFL)
3812 Combustible (iauid. no^. rCL)
3813 Ha'niTlous Waste Uauid. n.o.s. {OE)
3814 Add tiQuid. n.o^ (C)

3817 Flammabieliauid.corrosive.nos FLO)

3820 HBTflrrtniistAfasle Solid. n.o.s. fOE)
3S21 Formaldebvde solution fP. OA)
3823 Corrosive solids. n.o.s. (C)

3824 Flammabte lioutd. ootsonous. n.os. (FL P>
3825 Basos liQuid. n.o.s. fCl

3838 Flammable solid. n o.s (FS)

3839 Omanic peroxide, itouid or solution, n.o.&. (OG)
3840 Oroanic perowds. solid. n.o s. (OG)
3841 Oxidizinq subslances.liaind.conostve.rto.s. (OX)
3842 Oxidkar. corrosive, solid. n,o.s. (OX)

3843 Oxidizer. aoi. (OX)

3844 Oxidizer, poisonous liouid. n.Q.s. (P, OX)
3848 Oxidizer. ooisonous solid, n.os. (P. OX)
3848 Poisonous liouid. n.o.s. (P)
3849 Poisonous solid, cnrrosivo. n oj (P)
3850 Potsonuus solid. n.os. (P)
3851 PvTODhoric (iouid. n.o.s. (FL R)

3853 Weler reactive solid. D.O.S (F5)

3856 Druijs, n.n.s. (C, P)

Common Process Wastes

3815 Chromic Add Solution fC)

3818 Nitric Add Solution (C)

3826 PtioloRxer fP)

3827 Xviono tor Reclamation (FL)
3828 Oil. n.o.s.. Petrdeum dl (CD
3846 Chemotheraov Waste Solid (^
3847 Shnros Conlainer IP)

3852 Resin solution (FL)

3854 NoChromix Cleaning Solution (C)

3855 Cnnlflmtnated Sofid Debris (*)

Radioactive Waste

3857 Radioective, Ltguids

3856 Radioflctive. Solids (Inc. Animals end Tissue)
3859 Radioactive. Sdntnielion Vials (FL)

3861 Radfoadiva. Oltior (UQu)ds)(eo: old stocte)

3854 RadioHdiva. Other (SoIMslfea: sealed source)

Commerciai Chemical Products

4178 A2213(P)
1758 Abamoctin

5 Aceotiate

6 Acetaldehvde (FL. P)

2057 Acelatdehvde Ammonia (OA)

2058 Acetaldehvde Cyanohvdrin (P)

1774 Acetamide T. P)

7 Acelanilid

8 Acetic Add fC)

e Acetic Anhydride (0)

1630 AceloaceticAcld Elhvl Ester

10 Acetone (FL. PI

1826 Aminne Cvanohvdrin fP)

1827 Acelone Ihiosemtcnibazide

11 AcmlonBrile (n P)

2059 Aceloohenone (P)

4G49 Acelorohine

2050 Arelorvlnohenvlslannane

2051 Acalvl Bromide (C)

1431 Acetvl Chloride (FL P)

2DQ2 Areivl tPdida (C)

12 Acetvlacetone FL)

13 2-Acetvtemino'nuorene fP)
1756 Acelvlbramaztne

4050 Acetvldihydrocodeine

14 Acelvlsno (FG)

15 Acetylene Telrabromide (P OA)

4005 AcetNrimelhedol

2063 Acetvlnhenvlatvane

16 AceMsalicvlicAcid

17 ■ Acelvllhiocholine Iodide (P)

2064 1-Acetvi-2-th)ourea (P)

1593 Arifiiinrlftn

2055 Aaidine (P)

16 Aoidine Oranoe

19 Acrolein (FL P)

20 Acrylamide (P)
21 Aovlic Acid (C. P)

2056 AcrvllcAnhvdnde (Cl

22 Aovtonitrile (FL P)
1829 Acrvlovl Chtorida (P)

2067 AdLdione

1775 Adinomvcin 0 (P)

2068 Adhesjves (FL)

2065 Adioic^idfOE)

1830 AdiponitTile (P)
2070 Adrenaline Chloride (!)

24 Adriamvdn (P)

4155 Aerosols (FL)

25 AOatonn (P)

1370 ^chior

2071 Alantne Melhyiesler Hvdroditonde
2072 Alanine ThiohYdantoln
2073 Aicohol (FL)

27 Aidtcaib (P)

4179 AJdicarb Suifone (P)

4180 Aldoxycarb (P)

28 • Aldrin fP)

4098 Airentarul

1346 AlQinicAdd

1667 Ali/nrin Red fP)

2074 Allanloin n

2075 AlioThreoriine

2076 Allvl Acetate

29 AllVlAlccSioI (FL P)

1831 Aliylamine (FL P)
2077 Anyl Bromtde (FL)
2078 Altvl Caitonate

3D AIlvl Ctilonda (FL P)
2079 . Allvi Ctiloroc&rbonBte (FL)

4172 Alivl ChlorDfotmale
2080 Alivl Cvanido

3882 AlivtcvclaDentvlbartuturic Acid

31 Alivl Glvddvl Ether (AGE) (P)

2081 Alivl Irmthiocvanate

400/ AliviprodinB

32 AIM Proovi Dtsulfide (P)

2082 Aliyi Ttiditorasilane (C)
4008 AlohacetvlmBlhadol

4009 AlohameDrodine

4010 Woha-methvifenlanvi

3883 AlDhaorodine Hvdtochloride
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Appendix G. Hazardous Materials Table

3884 Alphenal
4132 Aiprazotani

2UB3 Altimina f)
2DB4 Aluminum Acetate
34 Aluminum Ammonium Sullale (')
20B5 Aluminum Bromide. Anhvdraus (C)
35 Aluminum Chloride (C)
1683 Aluminum CittBio
2QB6 Aluminum Ruoride
2007 Aluminum Hvdride (FS)
2086 Aluminum Hydroxide (C)
36 Aluminum Hvtlroxide Hydrale
2089 Aluminum Isr^oroDoxido
2090 Alutrunum IsooroDvlate
1688 Aluminum Ntlrats (P. OX)
2O01 Aluminum Oxkle (")
2092 Aluminum Phosohate fCl
1832 Almninum PnosDhido (FS. R. P)
20B3 Aluminum Powder (FS)
37 Aluminum Polassiutn Sulfale O
2094 Aluminum Silicale -
2095 Aluminum Sodium Sulfale

2G96 Aluminiim Suhecofale
38 Aluminum Suliate (*1
2097 Aluntinum Tunastata
1669 Amsronlh

2095 AmberCte O
2099 Amt)em] Resin

2100 Amidol

2101. 4-Aminoaceleniljde
2102 AminoacoticAdd ■
2103 D-AminoacetoDhanone
2104 2-eAniinaanltuBccrte
44 2-AminoanlhfBauinDne (P)
2105 4-AmrnoBntiDvrina
2106 Aminoaxobenzene (P)
45 o-Aminoazotoluene fP)
2107 p-Aminobenzatdehvde
21 OB (vAminobenzene
3920 Fenlluramine Hvdrochioiido
2109 P-Aminobenzoic Acid
2110 Aminobenzotriltuonde
1650 4-AminDbenzovl Hvdraride
46 < 4-Annnol:riDhanvl fP)
2111 Aminobutane
2035 (4-AminobiiM)diethoxvmethvlsilane
2112 AminobutvricArid (D
2113 Aminobulyrolactona Hvdiobromide
2114 AminocaDroicAcfd (1)
2115 Aminodimsthvlaniiino
2116 AmiHodimetiivlaniiine Oxalale
4173' Amino DimeHivi Butvmnitrile
2117 Aminoethano!

2118 4-Amino-y^ltivJ Carbazole (P) • '
4161 3*Amino-9-€(hv) catbazola hvdrochlorlde (P)
2119 AminoQUwlDiperartne (Cl
2120 2-Amino-2-(hvdroxvmethvl)-1.3-DrDoanBd»I fP)
2121 Amino^butvric Acid
2122 Miinomethane

42 1-Amino-2-m6thvianthraQuinone (P)
2123 2.Amino-l-melhvIbenzene (P)
2125 4-Amino-l-nielhvlbenzene (P)
2126 MAminomolhvD-a-BoxazolGl (P)
2127 Aminomethvlpropanediot
2128 2-Amino-2-melhvt-1-[)rDpanol (!)
2130 AminonaDhftiotdisuifonicAad

2129 I Aminonaphihol Hydfochloride
2131 j Aniinonaphmoliullonic Acid tC)
2132 I Amtnonicotrnamide
43 I 2-Amino-5-(&-nitrt>-fUfviH.3,4-thiadlazolefP)
xnf i 4-Amtno-2-niirDphsnpl (P)
2133 j Ainino-2-Dropanon6 Semicertiazone Hvdroch
1360 ? p-Aminophenyl Mercuric Acetate ff*)
19^6 j 4-Aininopfopiophenono
2134 i AfnlnoproDvldiBthanolomine fC)
213S 1 /tminopropylmorphofina fC)
152S j AjninoptBfin (P)
47 j 2-Aminopvricline fP)
1961 } 4-Aminopvndine CP)
1658 I p-AminosalicvlicAdd
38B& i 4-Amlni>-Z2.6.6-tglramelhylpipBriiline
3172 I N-fAniirKrthioxomethvl)ac8tflmid&(P)
2138 } 3-Amino-l^.4-tria2ole fP1
1833 { Amrtoti

1634 I Amflon Qxalate

I AmrtrolB (P)
49 { Amtelne
50 j Ammonia (NFG) '
2139 j Ammonium Hydrogen Sultate (OB)
51 { AjnmoniumAcolatefP)
214D } Ammonium Arsenale (P)
2141 i Ammoniufn Benzoale tOE)

2142 j Arnmontum BIcartwnalB f*)
•2143 { Ammonium Bichromatfl (0X1
2144 i Ammonhim Bltluofide fC)
2145 i Ammonium Btsulfalg fOB)
1670 I Ammonium Borate

{ AmmpniiDTi Bromide
2146 I Ammonium Carbamale (OA)
2147 i Ammonium Caibonale (OA)
S3 I Ammonaim Chlonde H
17BS I Ammonium (VI) Chromate (P. OE)
2148 I Ammonium Ctiromiuni Ruorids
2149 } Ammontutn CitralB n
21S0 I Ammonium Cvanido
2151 i Ammpnium DIchromato (QX)
54 i Ammoniutn Fluoride (OB)
2152 r Aronwnium Ruoborele (OB)
1772 i Ammoniufti FofmatB
134b { Anmioniutn Hsicachloropaliadate
2153 \ Ammonrum tfvdrooen Fluoride. Solirtion (C)
2154 i Ajnmonium Hydrnsuinde Solution (OA)
55 { Aninwfitum Hydroxide (C. P)
2155 i Aninwniuin ic

2156 I Ammonium Lactate
9 (OX)

1675 i AmmonUim mela-vanEidBle fR
56 { Amnxmimn MoWbdate fP)
bf j Amrnpnium Nitrala (OX) ■
SB j Ammoniutn Qxalate (OA)

2157 { Aromoniuiii Pentflborale
1421 I Antmoniutn Peruhlorato (OX)
2158 j Afumonium Permanganale (bx)
59 I Amrnonium Petpxydisultale (R, OX)

I Ammonium Persutfate (R. OX)
2159 i Ammonhjin Phosphate (*)
2160 j Ammonium Picrete (FS. P)
2161 { Ammonium Polysultkia (OA)
2162 i Amtnonmm Silicolluofule (OB)
62 j Arnmonium Sulfamate (OE)
2163 j Ammonium Sulfate n
64 j Ammpnaiin SuHidB FL)
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Appendix G. Hazardous Materials Table

£5 Ammnnium Sulfiie fOEi

2154 Ammonrjni Tartraie (I'l

66 Ammonium Thiocvanale fOEl
2165 Ammonium Thiosulfale fOE)

21BB Ammonium Vanadate (P)

3866 AmobarbttsI

1335 AmDhetamina

30B7 L-Afnoheltjnime Free Base

3366 D-Amohelamlne Suliate

. 4099 Anilertdino

3669 DL-AmDhelamine SuKale

3890 D-Amphalamind-d3 Sulfals
67 Amoiallin t")

69 Amvl Acetate (FL1

2ier Amvt Alcohol 1CL1

2168 n-Amvlamine fFLi

2169 Amvl Carbonata
2170 Amvl Chlortdo CFL)

2171 Amvlene IFLt

2172 Amvl Elher
2173 Amyt Formate (FL)
2174 Amvl Mercaotan (FL1

21/5 Amvt Nitrate ̂ FL>

2176 AmvlTridilortde fC)

2177 AmvtTrichlorQsllanB fCt

70 Ancvmidol

71 5a-Andra5lsn-178-ol-3-one

2178 Anhvdnle

1674 Anhvdrone (Maanesium Perchlorate) (0X1

2160 Anila^ne (P)
72 Aniline (PI

2181 Aniflne Hvdrochloricle (P)

2162 SuKalo

73 o^isidine (PI
74 o-AniskJine Hvdrochlonde (P)

1573 Anthracene (PI

2183 Anlhraquinone

2164 Anthrone 0=")
2185 Antifreeze (')

2100 Antimonous Chlorrdo (C1

2187 Antimonous Fnchloride (C)
1672 Antimony fP)

2189 Antimony Chloride

2190 ^timorvy Ruoride (CJ
2191 Antimony L^ctate (OA)
77 Anlimonv. Other Contoounds

2188 Antimony (III) Oxide
2192 Anlimonv Penlachlonde (C)
1B37 Aniiinonv Pentalluoride ((^ C)

2193 Antimony Pentotdde (OX)
78 Anlimonv PcAassium Tartraie (P. OA)

2194 Anlimonv Sulfide

2195 Anlimonv 1 nbromida (C)
2196 Anlimonv Trtdtiotlde (C)

2197 Anlimonv TrtHuoride (C1

79 Anlimonv Triowde (P. OE)
1838 Antimran A (P)

3891 Aprobarhiltf
2198 Amiadde 1-AP)

2199 Arabinoqaladan
2200 Aratiitol C)

82 Aramite

84 Amon (NPG)

2201 Arodor (OEl

2202 Arsenic Acid (P)

2203 Arsenic Bromide (P)

2204 A'senic Chloride fP)

2205 Tvsenic Dtsulfide (P)

2205 Arsenic Iodide fP)

85 Arsenic. Other Compounds (P)

2207 Arsenic (tit) Oxide (Pi

2208 Arsenic fV) Oxide (PI

1639 Arsenic Pentoxide (P)

2209 TWsonic Sutfids (P)

2210 Arsenic Trichtande (P)

09 Arsenic Trioxrdo (Pi

2211 Arsenic Trtsuiride (P)

90 /lentous Add (P)

1840 Arsenous Oxide

1841 Arsenous Trichlohde (P)

01 Arsine (P)

02 Asana

93 Asbestos (P. 00

1671 Ascartte (Ci

2212 Ascorbic And (1

2213 Aspareqme Thiohvdanloln
2214 AspartlcAdd f)

95 Asohalt rc. GC1

98 Atrazine

97 Atrinal

1747 AtroDine (P)

2215 AtroDirie Suttate (ti

98 Auramine (P)
2216 Aiireornvdn Hvdrochlonde

2217 Aurin TricarboxvJlc Add

99 Avemtedin

10D Azaouanino

101 4-AzalBUCina

103 Azasenne (P)

1778 Azathioorine ̂ 1

1042 Azlnohos-flthvl (Pi

104 Azinohos-melhvl (Pi

2218 Adridine (FI^ PI •
4162 Azobsnzene (PI

2219 AzocBrmine B

105 Azocasein

2220 AzodicBrbonamidB

2221 Balsam

7777 Barak

7723 Barben

107 Barbital

7774 BerbKaf Sodium

2225 Barbituric Add fl)

1682 Barium (FSl.

109 Barium Acetate (Pi

1681 Barium Caitaonate

110 Barium Ctilorlde (P)

777R Barium Ctilorata (OX)

2227 Banum Cvanida (P)

1679 Barium Dlpttenvlamine SuKonate
1080 Barium Hydroxide (C)
2226 Barium MoMidate

2229 Bafium Naohlhenate

1676 Barium Nitrate (OX)

2230 Barium Oxide (P)

2231 Barium Pardilorale (OX)

2232 Barmtn Pemranaanate (OX).

2233 Barium Pemxide (OX)

2234 Banum Suifale fP)

113 Barium Sulfide

83 Base! Oil

4301 Dalteries-AIKaline (OE)
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<5302 3at!enes ■ Lead'Add fC)
4303 cattends - bthiuni (FS. R)

4304 BalLenes - Mercurv 106)

4305 Batteries - NickeL'Cadmium (OE)
4300 BaUeries > Sliver Oxide (OE)

115 Bendiocart)

4182 Bendiocarb Phenol P)

116 Benomyl (PI

117 Bensuiide

1595 Bentazon D

2235 Benlonile (dav)

2236 3.4-B8nzacridine (P)

2237 Bsnziclacndine fP)

1779 Benzal Chloride (C. P)
119 Benzaldehvde (CL C)

2236 Benzaldehvde Phenvlhvdrazone
2239 BonzaOconium Chloride
2240 4.4-Bon2aniine

2241 Benzanilide

2242 12>DsnzanlhracenB (P)
118 BanzlalanlhracenB (P)

2298 Benzfclanttrracene P)
2243 Benzenemine (P)

120 Benzene (FL P)

2244 BenzenoaceticAcid (C. P)
1846 Benzenearsonic aad
2245 benzenediCBrtioxvltcAcId (C)

2246 BenzenedicerboxviicAdd Anhydride
2247 Benzenedioi

2248 1.3-BefUBnedial (P. OE)
2251 Benzeneohosphorus Dldibtlde (C)
2249 BenzeneotiosDhonrs Oxvdichloride (01
2252 Bonzsnoohosphorus Thiodichlorlde (C)
1596 Benzenesulfonamide

2253 BenzenesullonicAddP)'
2254 Benzenesullonic Add Chlonde (P)
2255 BenzanssuHonvl Chloride (C. P)
2256 Benzenethlol P)

4011 Betrolhidlne

121 Benzidina (P)
2257 Denzldlne Dihvdrodilotide fP)
2258 Benzidina Hydtochtoride (P)
2259 Benztmidazole

123 BenzoIblfUioranlhene <P)
2260 Benzori.k1[)uor8ne (P)
2261 Benzole Acid (i)

2262- Benzoin

2263 Senzoui-B^ojctma

2264 Benzol PL)

2265 Bonzonitiile (CL)

2265 Benzophenone
2267 Banzopinao)]

2208 SABsnzoDWene (P)

122 BenzoIalDvrene fP>

2269 p-Benzoauinone (P)
2270 Benzotriaztfe

124 • Benzotrichloride fC. P)
3092 OenzoylBonrune l-lvdrate

3693 BenzovfecQ0(une-d3
1430 Benzovl Cliloride (C)

125 Benzov) Peroxide (OG)

2271 12-BenzDhenBnthrene P)
3894 Benzphelarnine Hvdrocnionde
2272 Benzyl Acetate

129 Benzvlamine fC)

126 Benzyl Bsnzoate

2273 Denzvl Bromide (C)

T27 3enr»1 Chlonde fC, P)

2274 Benzyl Chlorocarbonale (C)
2275 Benzyl Chlororormate (C)
1648 Benzyl Cyanide (P)
2276 Benzvtdimelhvlamine fFL)

2277 Benzvlethanolamine
4051 Bonzvlmorohme

126 Benzvt Violet 4B P)

1433 Bonzvl VioloQon

227S Beryllium Carbonate
2260 Beryllium Chloride (PL
2278 Beryllium Dust or Metal (P)

2281 Ber^lium Fluoride P)

1677 Beryllium Nitrate (OX)
130 Beryllium. Other Compounds (P)
131 Beryllium Oxide
132 Beryllium Sulfate

2262 Berviiium Tridilonde

4012 Dslarotvlmethadol

134 Beladlne

2263 Belaine

4013 Bolameprodmo

4014 Betamethadol

4015 Bolaoradine

4100 Bezitrsmide

2264 Bidne

2285 Blelhvl-elhanolamine

1784 BLFIourides (Cl
1601 Binapscryi

2286 Biotin (*)

2287 2,2'-Bioxirari© (FL, P)
2288 Biohano)
136 Biphenyl C)
2053 _(L'l'-Biphenyl}-4.4'-diamine (P)
2289 2.2-BiDvridine

2390 Bipvridvl

2201 Bipyndyl Hvdrochlorido

2202 BislamlnopropvDpiperazine (C)

140 Blsbendmide (1)
2204 Bts(2-chIoroethDxv)mothBne (P)

2295 Bis{2-chlwDeOTVi)ether (FL P)
137 N.r4-bis(2-ChtoraalhvI)-2-NaDhthvlRmine

114 Bischldrceltiyl Nitmsoures P)
2296 Bis(2-chloroisapropyl)eUi0r (PL, P)
1951 S^-Btsfdiloromethvl) Oxetane

260 Bislchloromalhyl) ether (FL, P)
1849 BtslchloromethyiJ Ketone
4205 Bisldtethvfcarbemodithioab^-S.S'Vzjnc (PI
2297 B^1.1-dimethylbutyi)bxalate
41Q3 Bis(dimeUi)4UUocarbamoyj)suirtdB P)
4207 Bis(dimdth^^bamoditl»oato-S,S'}-cot^ariP)
4204 Uts(dinfrathylairbamodith)oato-S,5)-mang (P)
4206 Bisldimethvtcarbamodithioato^.S'l-zinc (P)'

2288 Bis(2-emylhexv1)phthalate (PL P)

2300 Blsmerctc Broyvn R
2301 Bls{b-methoxvphenvl)catbonate
2302 Bis(1-methytcyclohexyl)oxatale
4164 Bis(Dentamethvlen9)thiurBm tetrasulfide P)
1482 p-bis[2-fPhenyloxazolyl)}-Benzene
2304 Bismuth Carbonate

2303 Bismuth Dust or Meta!

2305 Bismuth NiUate (OX)

16B3 Bismuth. Other Compounds

2306 Bismuth Salicylate
2307 Bismuth Subnilrale (OX)
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2308 Stsniinh Suirils

141 Sismuth Tellunde

2309 Hismufti Tnoxide Ti

231D Bisolienol A fP)

2311 Bisphdnol B

2233- Bis(tn-n-butvl tin) oxide fP)

1850 Bitoscanate

143 Btosch fC)

1364 Blenoxane

145 Bonc'Acid (1)

2312 Boron (FS)
2313 Boron Fluoride Ethvl Elhar(FL)

2314 Boron Nitride

146 Boron Oxide

147 Boron Tribmnide tC)

1851 Boron Trichioride fC)

148 Boron Trinuoride fP)

1852 Boton Tririuorido Clrieralu I'FL)

2315 Boron TriDuoride Melhsnol Solution (FL)

2316 Boron Triliuoride Monoelhvlarnine fC)
149 Brornaa) C)

1353 Bromadiolone

3895 Broazepam

1739 Bromaeso! Green indicator

150 Bromine (0)

2317 Bromine Cvanide tP)

151 Bromine Pentanuoride

231B Bromine Tnlluonde

2319 BromoaceticAdd (C)

2320 Bromoacetone 7P)

13B3 Bramoacetvibromido Id

2321 o-BromoanHlne

1358 ETTOmobonrenu tPL. C)

2322 Bromodiloromethane fOA)

2323 Bromoaesol Green (P)

4071 d-Bromo-Z 5.dimelhoxv^mDh0lBmin0

2324 Bromoelhane (FU

152 Bromoform fR. PI

2325 Bromomettwne fFL. P)

2326 Bromonaptittialene

2328 Bramojiheri^nydrazine Hydrocrilorldo fP|
2327 4-BromoDhenvl Phenvt Ether fP)

2329 1-Bromo-2^roDanone fP. PA)

2330 2-BrDmopropiontc Add
2331 n-Bromosucanimids

2332 Bromothvmd

2333 Bromolhymol Blue (Pj
2334 BiomololuBne (C)

2335 Bromotridilorcmetriane (FL)

2336 Bromoxvnil tP)

1366 Bromohend Blue fP)

1789 Brono

2337 BrtKine (P)

154 Briidne Sulfate

3856- Bufolentne Monooxalate

4077 Bufotenine

3897 BulabaibitBl

159 1 3-Dut3diene (P)

160 1.3-BiitBdi9nd Diapoxide

3896 Bulaibilal

162 Bulane

1602 BulanediotcAdd

161 1 3-BulanBdiol (FL)

2339 2.3-Butanedbne Monoxime

2338 Bulene Dioxime

2340 1 ABulBnasuOone (P)

2341 2 4-ButanesuItone (P)
2342 Bulancfic Actd (G)

163 2-Butanone (R.. P)

2344 2-ButanonB Peroxide (OG. P)

2345 2Jliitftnal (FL P)

3899 Rtilelhal

1527 Butoxamine

164 2-ButoxvethBnol (CL)

166 n-Butvl Acetate (FL)

179 soc-Bulvl Acelfllo (FL)
167 tert-Butvl Acelale (FL)

168 Butvl Aovlale

169 n-Butvl Alcohol (FL P)

170 sec-ButvI Alcohol (FL)

171 lert-Butvi Alcdtol (FL)

176 n-Bulvlamtne (FL)

2347 sec-Butvtamine (FL)

2348 RiitVlBminoolhanol
2349 Riihilanilina

4185 Butvlale (P)

1543 BulvlBled Hvdrosvloluene

4163 Butvl bsnzvl pbthalate (P)
2350 BhIvI Rorato IFL)

2351 Butvl Bromide (FL)
2352 Bulvl Catbitol

2353 Butvl Catechol

2354 Butvl Cellosotve (FL)

2355 Bulvl Chioiide (FL)

172 tert-Butvl Chromate

2356 Bulvl-D-oesoi

2357 Bulvl Ether (FL) ^

4206 RirtYlafhvlcartiBmolhioteacid. S-oroDVl ester (P)
2358 Butvl ForroatB (FL)

173 n-Butvl GIvddvl EltierfCL)
2359 Bulyl Isocvenate (FL)
174 n-Butvl Laclnte (CD

175 • RiiiV! 1 ithium In Ether SoluUon (FS. P)
176 Bulvl Mercaplan

2361 Butvl MeOtacrvlale (FL)

2036 But^Dhanoxvisopropv! Chloroothvl Sulfito (P)
2054 Bit1vlphDnaxyLisGDropvL2'Chlaroothvl suirito (P)
177 o-sec-Butvt-Phenol

2362 n.BuM Phthalate (P)

2363 Butvl Sebacale (FL)
2364 Butvl Sulfide (11

1592 44ert-But^toluene

2365 Butyl TrichlorosNane (C)

1517 Butyraldelivds (FL)
1435 Butyric Add (C)

160 beta-Butvrdaclone (P)

2367 Cab-o^it (')

181 CecodviicAdd (P)

166/ Cadmium Acetate (P)

2369 CediTBUm Aisenale ̂ )

2370 Cadn^um Arsonlie (PI

2371 Cadmium Bisuirtfo (C)

2372 Cadmium Bromide (OE)

2373 Cadmium Caiblde (FS)

2374 Cadmium Chlorate (OX)

183 Cadmium Chloride (P)

2375 Cadmium Chlorite (OX)

2376 Cadmium Chromsle (OE)

1666 Cadntium l>u5t or Melul (P)

2377 Carlmuim Ruoride (P)

2378 Cadiraum Iodide IP)

2379 Cadnuum Nitrate (OX)
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23B0 ! Cadmium 0):tde fP]
1£2 1 Cadmium Other Comoounds iP)
165 S Cadmium Sulfats fP)
187 ! Cadmium Sullida
ISS't 1 Cadmiun Oxide

1655 i Cadmtim Stearate

2361 i Caffeine fP)

2362 i Caicotn

18B i CalciumAcetate (1)
1Q9 ! Calcium Aisonate fP)
2383 Calcium Btsulfile (C)
1544 Calcium Bromide
2384 CEtlcliim Butvrale

190 Caldum Caitide 7PS. Ri
2385 Calcium Cartxsnate P)
2386 Calcium Chloride (PI
194 Caldum Chromate fP)
2387 Caiaunt Citrato
195 Caldum Cvansmide fOC)
23BB Cataum Gvamde (Pi
2389 Calcrum DIchromate (OX)
239D- Calcium Dodecvlbenzenesulfonate (OE)
2391 Calcrum Fiuonde C)
1685 Caldum Fluorlte
2392 Caldum Gluconate

2393 Calcium Hvdilde CFS)
2394 Caldum Hvdrooen Suirde (C)
196 Caldum Hydroxide (C)
197 Caldum Hvoodilorile (OX)
2395 Caldum Laciale D
2306 Caldum Metal (FS)
2397 Caldum Molvbdate
198 Cataum Nitrate (OX)
1684 Caldum Oxaiale
2396 Caldum Oxide (C. OB)
2399 Caldum Permanaanate (OX)
24D0 Caldum Peroxide (OX) ■
2401 Celcium Phosohale P)

2402 Caldum Phosohtde (FS)
2403 Cddum Sfiicido n^S)
2404 Caldum Sucanate

2405 Caldum Sutfate (')
4133 Camazeoam

1656 Canipti editor
2406 Camohene (OA)
203 Camohor (FS. C)
2407 CamDhorOil(CL)
2408 CamohuricAdd
13B7 Canavanine

3900 -Cannibidiol
3901 Cannibinal

1657 Canlharidin

2409 CaotoioAfid rC)
204 CRprolsdam

2410 CaDronltriie (FU

2411 CaorvlicAdd (Cl
205 Caolafol (P)

206 Caolan (P. OE)

1658 Cartiachoi Chloride

4106 Carbarn fP)

4187 Cartramic add

2412 Cacbemimidosetenoic Add (P)
207 Carbarvi (P. OA)
2413 Carbazole

4231 Caitendazim (P)
2414 ! Cait)a(hoxvmBlhWmeicaptoounn8

208 Carbo-Scrb

2415 Cart>cbenzoxy Cnlonde fC;
2t0 Carboturan (P)

4232 Cartxjfuran oiienol (P)
2416 Carbol Fushin

2417 CarboiicAcid (P>

2416 Carbon (FS)
2419 Carbon BtsuKtde (FL P)
212 Carbon Black r. Pi

213 Carbon Droxido (NFG)
214 Carbon Disulflde (FL P)
215 CartMn Monoidde

216 Carbon Telrabromide

217 Carbon Tetrachlcride (P. OA)
1438 CartMitvl Cyanide (P. PA)
216 Carbonvl Fiuoride

219 Carboohenothion (P)
220 Carbosulfan

4233 Gorbosulfon (P)

221 Carboxymethvi ceiiulcse ether
222 Carboxymethvl celiuioss p)
4234 Carbvne (P)

423S Catzoi (P)

2420 Casein Hvdrosviate P)
2421 Castor on

224 Calechol P)

2422 Cellosolve (CL)
2423 Cellosolve Acetate (CL)
2424 Cellulose P)
242b Cellutose Acetate

2426 Coric Ammonium Nitrate (O^
2427 Cede Ammonium Sulfate

2428 Curie Sulfate

2429 Cerium Metal (FS)

2430 Cerium Nitrate [OX)
2431 Cerium Oxfde

2432 Cerium Trifiuoride

1691 Cerous Cttloride (1)

1347 Cesium Carbonate

220 Cesium Chlonde (P)
227 Cesium Hydroxide

2433 Cesium Metal (FSj
2434 Cesium Nitrate (OX)
2435 CelyiAcelale
228 • Charcoal (FS)

232 Ctiloradazon
2436 Chloral (P)
4134 Chlora! Belaitie

233 ChloFBl Hydrate

234 aloha-ChloialosG

235 Chlorambudi (P)
2437 Chloramfne-B (P)

1364 Chioramme-I (P)
2438- Chloramines (P)

236 Chtoramphenicol p, P)
2439 Ctitoranll

229 Chlordane (FL C. P)

238 ChtordauncAcid

239 Chlordscone (P)

3902 Chloidtazepoxide Hvdrodiloride
3903 Ctilordiazepoxide-dS
2440 Chicrfenuinphos (P)
4124 Chlorhexadol

2441 Chlorhexidine

2442 Chloric Acid (OX)

240 Chlorinated Camohene
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583 Chtonnaled dtbenicifurans nol lislsd CP)
552 Chlonnaled dioxins not ii&iad eise^'here {Pi

241 Chlonnal9d Dtphenvl CDxde

2445 Chlonnaled diphenyls (PI
242 Chlorine Gas (P)

244B Chlorine Cvantde (P)

243 Chlorine Dioxide Hydrale. Frozen fOX)
244 Chlorine TnTuondo CP)

2447 Chlomaoh^ne (P)

247 Clilaroacelaldohydo CP)
2453 Chloroacelaldehvrie Dielhvl Acelel (PL)
2454 Chloroaceiamida

246 ChloroacelRnilide

•230 ChloroacslicAdd, Liquid or Solution (C)
31S8 MonochloracsticAod (C)

3B10 Chloroacetic Add. Solid (C)

249 alDha-ChloroacetoDhenonc CO

231 Chlotoacelvl Chloride CO

4236 2-ChloroaIlvl-dielhvldlthiocarbQniBte CP)

2455 D>Chloroaniline (P)
25D Chlorobenzene (FL, P]
251 Chtorobenzonitrile

252 o-Chlorobenzvlidone Malononitmo

253 Chlorobromonrethane

254 l-Cl^orobutano

2456 Chlorobutano! fFLI •

2457 Chlorobuiyric Add (C)
2449 4-ChlorTwn-aQsoI (P)

2450 D-Chlonwn-cresoi (P)

255 Chlorodifluotomelhane (R>22) (NFG. P)
2458 ChtorodinltrobonzorK fPl

2448 1-Ghloro.2.3.eooxvofODane CFL P)

1895 2-ChloroolhanesuIfonvl Chloride (P)

1B60 Chloroelhanol

2459 2-ChlOFoathanoi (FL P)
2460 Chloroattiene (FL P)

2461 ChloiDelh\4 Acrvlale (FL)

18B1 Chloroelhyl Chloroformalo
258 1-(2-ChloroethvR-3-CvclohexvH-Nttrosourea fP)

2462 Chloroothvl Mothacrvtate FL)

2463 2-Chloroothylvinvl Elhor (FL. P)
259 ChloTotorm fP)

1781 N-Chtoraronavi Morcholine IPI

2464 ChloTDgenicAdd
246b D-Chloromarcurftieruoic AcKl (P)

2466 Chloromercuriohenvl Sullonic Acd

2467 Chloromelhane (PL P)
2468 ChlDtomalhoxymethane (FL. P)
1862 Ghloramelhvf Ethar CP)

261 Chloromethvl Methvl Elhor (FL P) .
1845 1 • (Chloiumelh\4)-4-Niln)- Benzene

2469 3-(ChloiomBlhvl> Pvndmfe Hvdrochloride (P)
24/0 (ChloromethvDbenzenB (C. H)
2471 2-Chlon3nBphlhalene (P)

2472 bela-ChloronaDhthalene (P)

1651 4-Chloro-1.NaomholfP)

245 1-Chbro-1 -Niboprnpane
262 ChloiDoenladuoroethane CR-115) CNFG)

1854 Chlorophaanone

1/93 2-Chlorogh8nol (P)

1794 3-ChloroDhenol (P)

1705 4-ChloFophenol (P)

2473 o-ChloroDhennl CP)
2474 p-Chloroohenol (P)
1546 Chlorophenoxv AceCc Acid
4164 l-chloro^ohanoKVbenzene CP)

4121 Chlorphenlermine

2451 4-Chloro.m-Dhenvlen0diamine CP)

246 4_r.hinm.o-PriHnvlBnedraminB (P)

1439 Chlorophenvl Hvdrazone

2475 1-(o<ChloroDhsnvl)lhioure8 (P)

2009 r2-ChloroDhenv1)4hloureB CP)

2476 f^hlnmphenvilrichlorDsnane (C)
263 Chtorooicrin, Uairid CP)

2477 ChlofonlatinicAdd. Solid COB)

264 ChloroDronB. Inhibiled (FL. P)

4165 l-ChloroDfooene (FL P)

1975 3-ChtorooroDionltnle (FLF)

1994 3.CniaiDi}roovl Octvl Sulloxide ■

265 Chlorostvrene

24/8 Chlorosulfonic AQd CO

266 Chlorolhabnll

267 Chlorololuone

1791 4-ChJoto.o-loluidinB CP)

1792 S-Chtoro-o-loluidine CP)

2452 4-Chjoio-o-toiuid'ine Hvdrochionde (P)

2479 2-ChlorolrislhvlaminB HvdrDchlorkle

1C37 Chtorotrimelhvlsilane

1863 Chioroxuron

1603 ChbrovriCos-Phosohorothioate

268 Chlorovrlfos CP. OA)

1388 Chtorletracvcline Hvdrtjchlorlde

1865 ChtorthioDhas

2480 Choleslane

2481 Cholesleivi Oieate

2482 ChoRc Add

2483 Cholino Chlotide (P)

2484 Cholosterin

2485 ChondtaiUn Suifato

269 Choramben

2486 Ctiorionic Gonadoirophin

2487 Chromacvl Pink

2468 Chromaies. Alkalina Salts (P)

271 ChrDtnerne CO

2489 Chromic Acetate

272 Chromic Add, SoRd COX)
2490 Chromic Anhydride COX)
276 Chromic Chlonde

2491 Chmmic Fluoride. Solid CO

2492 Chromic Sullalfi

2493 Chromium Acetate (OE)

2494 Chromiuni Carbide CF5)

1796 Chromium Carbonvl CR

2495 ChTDmiirm ChioildB

277 Chromium ComDoimds CP)

278 Chromium Nitrate COX)

27D Chromaies. Other Salts

1690 Chromium CIH) Owde CP)

2497 Chromium Oxvchlonda (O

1578 Chromium Potassium Sulfate

1577 Chromium SuIfate'C)

275 Chromium Tnoxide CP. OX)

2498 Chromous Chloride COE)

270 Chtomvi Ciiloiide fC P)

280 Chrvsene CP)

281 Cinnabar CP)

1797 Cisolatln (P)

2499 Cltreconic Anhydride

25DD CilncAOd (•)

2501 Crtrulline

2502 Citnis Red No. 2 CP)

3905 Qobazam
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iJ25 Cloelhocsrb

265 Clc!enle2ine

1530 Clomtline (P)

3904 Clonazeoam
4016 Clonita^lne

2603 ClonlUBlid (P)

287 Clot»do[
2504 ClooTDSlonol Sodium

-  39Q6 C}i)oraZ6DQ!e DiDotossium
17BD Clomaohazine fP)
4122 Clortenrune
4135 CiotiazeDam

4136 OoxBOIam
290 Coal Tar Pilch fPI

2605 CoballfP)

2506 Cobalt AcQtale (11
292 Cobalt Caibonv!
203 CobHil Chtofide

2607 Cobalt Chloride Nilrate Trioxide (0X1
294 Cobalt HvdrocBttxjnvi
2508 Cobalt NaDhlhenats

295 Cobalt Nilrats (OX)
2609 Cobalt Oxide n
2510 Cobalt SuKatetM
1378 Cobalt TTitocyanate
2511 Coballous Biomide (0E1
2512 Cobalbus Formate (OE)
2513 CobalLoits Nitrate (0X1
2514 Coballous Sulfamate (OE)
3907 Cocaine Free Base
39D8 uocame Hvdrochloijde

3909 Cocaine-d3

3010 Codeine
4052 Codeine Methvlbromtde

4053 Codetne-N-Qxide
13B9 Colchidne (P)
2515 Collodion (FU
251B Columblum Oxide
296 CombressedAlr
1390 Concanavaline A
1629 Coamassle Brilliant OIuo (P)
251B CoDDerAisenlte (P)
2519 CoDoer Chlonde (OB)
2520 Cooper Chromale
2521 CoppBf Cvamde fP)
4213 Copper Dimethvldithlocarbamate (P)
2522 Copper Hydroxide (01
299 Copper Napthrmale
297 CoDPer Nitrate (0X1
2523 Cooper Oxide
300 Copper Sulfaler'l
2524 Corallin

2525 Cotlonsasd Oil
1866 Goumaohos fP)

2526 Coumarjn fP)
1867 CoumatelrBlvl
303 Crao"' Herbldde

2527 Crealine (0 ,

304 D-Cresidine (P)
2528 Creosote (PI.
305 Creso! (C. PI

2529 Cresvl Carbonate
2530 CresvlicAad (P)
3829 Crrmldme

305 Crotonaldahvde (FLP)
2531 CrotonicAddtC)

2532 Cfclonvl Chloride (P)
2533 CroloxvDbos (Ft

307 Cruromale

2534 Crvolite
4054 Crvpsnorphine
1604 Crvzaltn

306 Cumsne (FL. P)

2535 Cumeno Hvdrcporoxldo (OG)
4237 m-Cumenvl methvl catbamate (Pi

1692 Cupforron (P)

309 Cupric Acetate (OE)

253C Cupric Ammonium Chloride

311 Cunnc Cartwnala (P)

312 Cupric Chloride (P)

2537 Cupric Cyanide fP)

2538 Cupric Ruoride

1605 Cupric HvdtDXfde

15BD Cupnc Nibatu (OX)

2539 Cupric OxBlate (OE)

2540 Cupric Oxide

1576 Cupric Selenate (P)

2541 Cupric Sulfale (P)
2542 Cupnc Suttido

2543 CupricTartarate (OE)

1686 Cuprous Chloride (OE)

2544 Cumunin

314 Cyanamkie

315 CvanidB Sails. Soluble. Not Listed Elsewhere (P)
2545 Cvanoacrviic Adheswe (FL)
4107 4-CvanD.2-dtmel)ivlBmincM] .4-diphenyI butane
316 Cyanoqen Gas (P)

317 Cvanoaen Bromida fP)

318 Cvanopen Chloride fP)
3630 Cvanooen Iodide

4109 4-Cyano-Vrrtath^-pUen^piperKline
1869 Cvanophos

2546 Cyanopvridtne

2547 CvanuricAcid

1870 Cvenuric Fluoride (P)

319 Cycasin (P)
4238 Cvdoate (P)

1391 Cydodextrin

2648 1.4.Cvciohexadien9dione (P)
320 . Cvdohexone (FL P)

2549 Cydohexane Carbonvl Chloride

321 Cvclohexanol (FL)

322 Cydohexenone (FL P)
323- Cydohexena (FL)

13B3 Cvclohexnnide (P)

2550 2-Cvclohexvl-4.6^initroDheno] (P)
324 CvdahexvlaminB (FL)

2551 Cvdohexvlamine Hvdrochloride
1440 Cvdohexvlamino tlnanesulfomc Add

1436 Cydohexylamino Propaite
2552 Cyclahoxylonedinitillotetraacetic Add
325 Cvdohoxvlenetelraacetic Acid
4212 Cvdohexvlethvicarbamolhiotc add. S-elhvl ester
326 Cydonile

327 Cvdopentediene (FL)
326 Cvdopentane (FL)
329 Cvdoohosphamide (P)
330 Cycooel

331 CvHulhrm 863
332 C>4iexa5n

2553 Cvmene (FL)

333 Cvpormethrin
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2ZA Cvromazine

2554 Cvsleine

337 Donirbazina (I'l '

2555 DamarGum

33B Damlnozida

2556 DentTQlene

339 Daunornvdn (P)
4239 DazomoKP)

2056 2.4-D. SaHs& Esters IP. 0A1

13r3 2.4-DD

2557 ODD IP)

4166 DDE (PI

2558 DDT fP. OA)

341 DDVP

2559 OEAE Canulose

342 DaceborBne (F5)

1340 Decahydro-Naphlhateno C)
2880 Decano fR.l

1512

1

n

2561 DacanorcAcid

25S2 DehvdrDacetic Acrd

2563 DejentolicAcid

4137 □olorazQDam
1755 Demerol
343 Domotan (P)
1871 DGmflton.S.MBUiv}
2564 DeoxvcholicAdd (')
3911 Desiaelhvldtszepam
3912 DesnielhvldiHTeDanKlS
4055 OesomorDhine
4156 Dnjlertum (FG)
2565 Dautarium Oxide n
2566 Develapor (CD
344 Dexsmelhasonaf)
2566 Dextrine
4017 DextrDmoiamids
3913 DextnsorDDoxvphena Hvdrochloride
2576 DlBCDtono Aovtamido
349 Diacetone Alcotio) (FL C)
2577 Diacotvl (FL)
350 N.N'-Diacetvlbonzidtn8 (P)
1872 Dialifor
2578 DiallatP fP)
1392 N,N-OiBllvltBrtardiarnirfe
3914 j 5,5-Diflltvlbarb!Luric Add
2579 Diamine (FL C. P)
1700 2.'4-01aininoanisole (P)
351 2.4-Diarninocinisate Sulfste (P)
353 Diamlnobsnzidina
352 3,3'-niaminQbnn7idinB fPl
1393 3 S-DtaminDbenZDicAdd fP)
354 4.4'>Diaminodiphenvl Ether (P)
355 2.3-DiaminorieDhlha]sn8
356 ?,4-r)iHminophBnDl Dihvdrochloride (P)
2530 Diaminololuend (P. OA)
357 2.4>Dtaminatoluorto IP. OA)
4016 DiamorDmide
2531 Dianlsidine
35B -o-Dlanrsidtne (P)
359 Dianisidine Dihvdrodtioride (P)
2562 Dialomite D
2533 DiBzeld (1)
17S1 □tazepam
3915 □lazeDatTKlS
362 Dtazinon fP)
363 Dlazomethane (P)

364 Dibeiizfa hlAcridme (P)
366 Dibenzla riAcndine (P)
365 Dibenzla hVAnlhrBcene (P)
25Q8 Dibenzla.hlanlhracena (P)
2884 1 2 S.6-Diberuanlhracatte fP)
2586 DibenzolB.hlHnlhracene (PI
530 7H.D1hBn2o(c.o)Carbazole (P)
357 Dib8nzo(a.e)Pvn3ne (P)
368 nihBn2D(a hlPvrena fP)
369 DIbonro(a.ilPvreno (P)
2585 1.2.7.e-DihenzoDVfBne (P)
2589 QibsnzlajlDvrBna (P)
2587 Dibenzvlamine (FD
370 nihorane (P)

371 nibrama

1426 nibmmoacflticAcId

1443 OibromoacBlophonono
372 IJZ-Dlbtumo^Chlorupropanu (P)
2591 DibromodtdiloiDmelhona FL)
2592 Dibromodilluoromslhane (OA)
373 1 P.nibromoalhane fP)

2593 Dtbromoethviene
2590 8 7-DibfomD'B-hvdroxvcRimorino
2594 Dibrorrwmelhane (FL P)
259S Dlbutvtammo (FL)
376 2>N-Dibutv)eminoelhanol
2596 DtbulviantmonluTii Oleate
4216 nrhitlvteartiamodllhlolc add. sodium sail F)
464 2.6-DLt8rt-8utvl-o-CreseI
2040 N.N'-DibuiylhexameUivienedia{Titne
1652 2.6-Di-tert-6utvM-Methvtoher)oI
2575 DI-t-butv}-4wnethvlpt)envl-dUn-butvlborate
2597 Dlbutvloxalalo
2574 Di-t-bulvl Oxalale
374 nitiiitvi PhosDliata
375 Dibutvl Phthalala fP)
2570 DkvbuM PhUiBlale fP)
2598 Dicnmba (OE)
2599 Didilobanll (OE)
1007 Dichlone (P. OS
1424 Didiloroacetlc Add (C)
2600 DidiloroacsticAntivdride (C)
2501 Dlchtoroacalvl ChlorldB (C)
377 Dichlorecslvtene (P)
3455 S-(2 3-Did"iloroaIl\i) dnsoDroDvllhicicarlianiatB(P)
381 25-DictiIoroanlIme
382 o-Dichlorobenzene (P. OA)
2602 m-Dichloiobonzeria (P. OA)
363 o-Dldilorobenzene (P. OA)
364 3.3'-DichtorDban2idlne (P)
4194 ? ?-climBlh>i.1.3-beiuDdiDxal-4-ol fP)
2603 □idtlorDbutene
1798 as-1.4-DicHlort>^-butena (hL. P)
3632 trens-l .4-OichlorD-2-butene (FL. P)
379 3 3'-Didrioro-4.4'.Dlam)no DlrJhenvl Elher fP)
2804 Olchlon>dilluoroelhvtona (OA)
385 Diciilorod(fluoromelhane(NFG. P)
380 1 3.Dichloro-5.5.0£m8Uivl Hvdantoin
2605 OichlorodiDhenvldicfUoroQftmne IP)
340 DichlorodtDhanvItrichioroalhanB (DDT) (P. DA)
386 1 .liDichloroeUiane (FL P)
387- 1.2.Dich!Qroelhane (FL P)
2606 12-lrHris-l)ichloroelhena (P)
2035 1.2-DichlarQethvl Acetate n
389 1.2-D)cliloroethvlen& fP)
2607 1 2-Dichloroothvl0n9 F)
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260Q 1.2-lrans-PidilDroslhv!ene (P)
3S8 OichlofoeUivi ElherfFL, P)
1445 Uichloroltuorescein fPi
390 Dichlorofluorumelhane (FL P)
1448 Dichloraliexvl Carbodiimids
391 DichlorcHndoDhenol
2609 Dichloroisopropvi Ether (FL)
392 □ichloromeltiarte fFL. P]
2610 (Dichloromethvl) benzene (C. PI
18/3 DichlorDmolln^DiiortvlsUano
1608 DichlonM-Zjitroannine
378 1 l-DichlDro-I.Nitroettiflne
2611 Dichloreoentane fPLI
2612 Dictiloreohen
1446 Dichlomphenol
2613 2.4-Dtchlaroolienor(Pl
2614 2.6-Dchlorephsnol (P)
335 2.4-Dk:tilorocJhonaxvscetic AcKl (24.D) (P. DAI
2615 2.4-DichloroDhenoxv'scetic Add. Soils & EsterslPI
1/99 Dichloraotienvl-2 4-o-Ni(roQiienvI Ellier (P)
2616 OtclilorDohenviarslne (P)
2617 2.5-DidiloroDhen\4hvdrBZtne fP)
2618 DichbroDhftnvllnchlorosilBne fC)
2619 12-DichlorooroDan8 (?)
2620 □ichlDrooroDano
393 1.3-DtchloroDrDDene (P)
2621 DichloroDiDpene (FL)
394 2.2>OichtoiustODionl£Add fC)
395 OichlorDletFanuoTDethQne
164/ 4.5-Uidiloro-2-(Trifiuoromeihvl)-BenzimidazoIe
396 Dictilorvos (P)
1605 Didiobenil
2622 DidWDloohos (P)
397 □Icotol
39B Diaoloohos
2623 Dlaimyl PetQXJde (06)
2624 Dlcvdohexylatnine (FL)
2625 □IcvdahexvtcartiodimtdB
1394 N,N>DtcvdohexvtcErbodiimidB
399 Oicvctopentodiono
400 Dlcvdopontedionvl Iron
2571 Di-n-decvlDhthalate FU
2626 DRivmlum Nitrole (OX)
401 Dieldfin (P, OA)
402 Oiemodilor
404 DisDoxvbutfine (P>
2527 12.3.4-Diepoxvbulane (FL P)
405 Oiethanulomine
410 UiebTviamine (FL)
411 Dietnvfaminoelhanol
412 DlelhvlamrnoelhvLCellulose O
4175 DIelbvlarstne (P)
1B/5 Uislhvlcsrbamazme CilTBrs
4218 OietbvtcsTbaniodllhlDic edd. sodium sail (P)
1800 Dialhvlcaibamov) Oilorkld (PI
2628 Diethv) Cellosotvo (FL)
1874 Diettwl (3hlOFophosDhate
2634 DiQihvtdidilorosilane (FL)
2635 DieDivIdilhiocarbamic add 2-chloraIiyl-esl8r (P)
1694 DifllhvldilhiocarbanitcAdd. Sodium Sail (P)
2635 Diethvtene Glvcol Dbenzene SuKonate
413 Oielhviene Triamine
4240 Dielhyiene nlvcol. dicarbamale (P)
2637 Oiethvlenealvcoltnonoelbvl Ether
403 DisthvlenetriBmineDentaaceljcAdd (C)
4245 N.N-Dieltivl3irranBmine (P)

405 OiQlhyi Elher(FL)
347 □t i2-EUiylhaxv'1) Phlhalate (Pt
2559 Oi-2-(elhvlhexvll PhosDhoricAddfC)
414 1.2-Dielhv1hvdrn2ine (FL P)
2638 N,N"-Dialhvlhydrazine PL'^
407 Diethv! Kelone (FL)
1570 Diethy4 4^itrophenvlphosphate
3236 0.0-dislhyl S^methyidllhiophosDhate (P)
2633 DIethvLp-nilfophenvl Phosphale (P)
2629 Otelhyl Oxalato (P)
1360 Oiethvlphosphile
2630 DleOiyi Phthalals (FL P)
3235 O.O-dielhy} O-ovazmvl DhosphoFothioate (P)
2631 Disthvl Phthalale FL)
1810 □tethv) ProDbnaidda
3916 Diethvlpropion HvdrDdilonde
403 Diathyl Pyrocaibonale (P)
415 □luIhvlsUlbestroKP) .
409 Drethvl Sulfale (P)
4019 DiBihyllhiambulena
2632 Oiethyl Thlourea (0
4076 DiethvltrvDiamlne
1428 DilluoroecelicAcid
416 PinuorDdibromomelhsne
3831 l.l-Ditluofoelhvlone (P)
2639 DiftuorDOhosphoric Add (C)
1533 Dgilontn (P)
1876 DIplloxin
417 Diqlvddvl Eltier (P)
18// Diqoxin F)
2640 Dlhvdrazine Suifata (P)
4101 DIhydrocodelne
4214 2i3-OihydrD-2.2-dimQlhyL7*bBnzafuranol (P)
4241 2.3-DihvdrD-22-dimethvL7-benzofuranvl methyl
4215 2,3-Dihydn>-2,2-din)elhvl-fn8ttiylc:arbaniat8(P)
4056 Dihydromorphone
2641 Dihydropvran (FL)
418 DihydrDsafrpla (P)
2642 Ollodofluorescein
2643 Dliodoiyrosine
2644 Dnsobulylano (FL)
419 Onsobutyt Ketone (CL C)
420 Diisopropylamine (FL)
2645 Dfeoprop^ Ether (FU
lb/1 Disopfopytfiuprophosphate (P)
2646 Diisopiopyf Thlourea
1385 Diltiazem Hydrochlorrde
2647 Dirnedone
1878 Dimefox
2646 2.3-Dimercaoto-1-piDpanol (FL)
2649 1.4,S.B.Diin6Uianonaphtha)sne (P)
4072 2.S-Dim9thoxvamphataminQ
422 Dimethoata F)
1449 Dimethax^nzflldehvde
423 3.3'-Dimolhoj^nzjdlne (P)
2650 Dimethoxvathytphthalate
2652 Dimethoxvpropane (FL)
2653 2.3>Diniethoxvsl/ychnidn-1D-onB F)
2651 Dimelhoxv Stvchnine (P)
424 N.fLDimethyl Acetamide
429 OiniBthvl-D-phen^enediamiRQ (FS)
430 . DimethylominB (FG, P)
1451 DimethylaminB Hvdrochlande
1452 Dimethvtamino Ben^[de)ivde (I)
432 4-Dimelhvtaminoazobenzena (P)
2664 p4)tmelhyleminobenzaId8hvdB
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2655 Oimelhyiaminsbenr.lidirie Rhodanine

2656 -Dimelhvtaminoelhanol fFL)

13B5 3<Ditn8lhvl{3minDDroononitnie (P)

2666 □imethvlaminoprDpviamine fFL)
434 Dimeltivlanllma
3S34 Oiinethvlersinic Add rP)
2662 7,12-Dlme!hvl-12-toen2anlhracene fPJ
2671 7.12-DlmethvIbcnzlalanItirecone (P)
2659 Ounethvibenzena (P)
435 3,3'-Diinein>4bonzidone (P)
1453 □imeUivlbenTimidozole
4193 22-diin0thv>'1.34>enzodioxol>4^)l. m carbamale
2670 Bloha.alnhB-tD!mslhv1benzvlhvdrc)oamxide fP)
2672 OimeUivIbulane
4256 ffisfOlmelhvkarbamodilhioQlo -S.S-iron fPl
4105 DimeUtvl Caibamodilbioic Aad. Dotass salt (PI
4196 Oimethvl Caibamodithidc Add. sodium salt (PI
425 DimelhvlairbHmvl chloride fC. PI
2655 Dimethyl Cettunate (FL)
2B/4 3.5-D(m8lhvlchtoronhBno1
2655 Dimelhy) ChlorolhtODhosotiate (C)
2657 Dimathvi Cvanamide
2675 Dimolhvlcvdohoxane
1450 □imelhvUI ,3.nvclQhaxanedfone fli
437 Dimolhvld'idilorosilaRB (FL)
4261 □imethvidilhiocarbamate monoanase soil (P)
436 DrmelhyKonaemids (FLl
2677 Danathvlfurat)
2678 □imathvlalvDjdmB ni
2658 Dimelhyt Hexadiene
441 l.l-DimelhvltTvdrazlne (P)
442 12-Dmiethvlhvdrazine (P)
1454 Dimelhylimidazol
2659 Dimethyl Malonata
4264 -N,N'Dimet}iyl>N>]2-melhvM-malhanimidamide
2051 Dimeltwl 4.(mBttivllhlolDhenvl otiosotiata
2670 Dimalt^ylnaphUiylamine
428 NrN-Dimethyl-s-Naplhyiamtne
3235 OO-dimatttvl-O-D-nilrochenvlohosDhorolhloatB
26BD Dimolhvtnitfosamino (Pi
2681 Blpl)a.alpha-DimeIhvlbtisnethvianiitiD (P)
1455 □imBltivl-D-Dhanvtenediamine suifate
2682 2.4-DimelhvlDheno) (P)
2683 Dimelhvlc^envlenedmtnine Hydroctilonde
2584 Dtmelh^phenyldnadiamins Sutlale
1660 Dimelhvt PtiosphorochloiDdithioate
443 DimelhvlotilhalBle (R
1611 Dimethvlpalvsibxane (P)
426 Dimelhvl POPOP fP)
1801 DimethvlsuttamovlchiondB (P)
421 Dimeltwl SuUalefC. P)
1881 □imettivl Sutlida
2601 Dimelhvl Sulione
444 Dimettivlsulfoxids (P)
3917 N.N -DlmathvltrvPlamlne
18B5 Dimollian (P)
445 Dinilolmide
447 Dmitrobenzeoe fP)
2665 3.5-Dinil/cbenzovt Chlortde F)
26Q5 Dinitrochlorobenzene (PI
446 4.6-Dinitro-o-Cre5oI F)
2687 4.6-Dinilro-o-cvctohexvlDhenol (P)
2088 2.4-DtnllrT)nuorobei)ZBne
2689 ?,4-nin(tro^-f1^BthvtDroovnDhenol (Pi
1802 DinitronBDhthBlenB (P)
2590 DinilroDhenol (FS)

3691 2 4-DinitfODhBnd rlvdrcchlonde
446 1.2-DiniireD»enol (Pi
2693 2 <1-DinllfODhenQl (FS. P)
1612 Dinitro Pheitvl Cmfonale
449 "> /.nrnhmphflftyl Hyflra/lnp F-'' P)
451 ninilrorftRorrinol

452 DinilrolDiuene (P)
2694 2.4.DinilrololuonB FS. PI
2695 2.6-Dinrtrotoluen8 (FS. PI
2608 Dinocap F)
2697 DInonvl Phlhlate (FLi
1866 Dinoseb (P)
1887 Dmolerb
2572 Di-n-oclvlohlhalale (FL. Pi
3835 Di-sac-oclvlDhthfil8tfi
2698 niocM Sebacelate (FL)
453 1 4.nif«anB (FL Pi
4020 Dlaxaphelvl butvtato
454 Dioxftlhion Fi

2699 DioxolanB(FLi
2700 Dipentene Glycol
16B9 DiphBdnone
2701 DiBhonolcarbazond

3918 Diphonoxylate Hydrochlonde
455 ninhnrwlamino (Pi
2708 DiohanviomlnectilorDarsine tl)
2709 1 .&4)rptienyIcart>ahvd[BZide
2702 Dlohenvl ChlaroDhosphale (Ci
2703 Diohanvl Oichlorosilane (Ci
2704 DbhenW Disulfide
2710 Dibhenvielhvlene Dlamlne
2711 1.2-DiDhsnvlhvdrazine (Pi
2712 DiDtiBnvlmorcury
2713 Diphenvlnitrosamine F)
1456 ? 5-DiDhenvIoxazote (Pi
2705 Drphen^ Oxida
2706 Diptienyl Quanidtne
2707 Diphnnyi Sulfozids
1538 DiahenvltelrBmBthvldlsiiazBne
2714 DlphomiUiiocarbazono
4021 Dipipanons
1754 Diprenorptiine
2715 DiDroovlaminB (FL Pi
4209 DipropytcarfaflmolhioicaDd. S-ethvl ester (PJ
4210 DiproDvlcarbamothtoicaad (P)
4211 ninroovtcarbamolhiolc add. S-brDpyl ester Fi
2716 Dipropvlene Gtvcol (FLi
457 Dipropylene Glycol Methyl Elhei
2573 nwijjmp^dnitrDsamine (Pi
456 Dipropvl Ketone
1613 DtpropylUitoairbamBle
2717 ft ,»-DlD«idvl (Pi
458 DiPuaKOhi
459 DireclBleck^B (Pi
400 Dired Blue «5 (Pi
1003 Dirod Brown <193 Fi
2718 Disodium Phenvl Phosotiale
2719 nisodium Plwsohaie f'l
462 DisuHiram (Pi
453 Disullolon fP)
465 Dithane
1868 DithiaTaaine Iodide
465 2.4-Ddhiobiurel (Pi
467 DIthiooxamide
1457 DithioDvridine Ether •
460 DithiDlhreltol (])
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1693 Dittiizone

<69 Diuron fOEi
<70 Dtvmvlben/ene (PL)

2721 Dhnnvl Ether (FL)
1757 ObbulaminB

1496 DocDsana

1514 rvDodecane fCU

1511 Dodecanol fP)

2724 Dcxjecvtanune

2723 DodecW Tridilorosilane (C)

1699 Dodina

2725 Dowaxfl

1765 Doivfume Mc33

472 Dowoon

2726 Doxaaram Hvdrochlonda

2727 Driarite rCalaum Sulfatal f")

4118 Dronabinol

4057 Diutubanol

4243 DvcartJ P)

3919 Ecaontna Hvdrochlotfda

3920 Ecqonme^ Hvdmchlodde

3921 Ecqonme Melhvl EslerHvdrochloride

3922 Eaionma Melhvl Eslor-d3 Kvdrocniondo

474 Econo-Ffuor (FLl
461 EDTA(OE)

1691 Ematfna Oihvdroctilande

476 Endosuifan (P)
479 Endolhall (P)

1692 Endolhion

460 Endnn(P)
2728 Eosin fP)

1639 Eosin Yellow (P)
482 Eolchlorohvdrin tFL PI

2729 Epinepltrine (P)

2037 EPN P)

1740 Epon Resin pSJ
4167 12«Epoxybulane (FL, P)
2730 Epoxy Resin (FL)
2731 2.3-EDoxv-1-DrDDBnal fP)

4244 EPTCP)

1693 Eipocalciloral

1894 Ergotamine Tertrale
1738 Enochiome BtacK

1767 EilodiGme Black T Solution

2732 Erythrtlol
2733 Eivthrotnvdn

4138 Eslazolam

484 bela^Estnidiol (P)
1804 EsliDoans tP)

1614 EthalHuralin

2734 ElhanaKFLP)
485 EUians (F6)

273b blhanadiUiioainida P)

2735 Ethanentlrne pL, F^
2737 Elhanesuironlc Acid (C)
2738 Elhanathiol

486 Eihanol (FL)

487 ELOianolanuna (FL C)

3159 Monoethanoiamine {FLJ
2739 Ettmnoyt Chtorida (P)
4139 Ethctilorvynol
486 Ethephon

2740 Ether (FL P)
489 Bhidium Btpmide P)

2741 Ethidium Chlodda

3923 Bhinamata

490 Ethinvloesiradiol

491 Ethion fP)

2742 Ethiornna (P)

492 Ethofumesale

493 EthODIDD

1606 Ffhopmphas
494 2-E1hoxvelhanol (FL. P)
495 2>Ethoxvethv( Acotate
496 E(h\4 Acelate (FL P)

497 Ethyl Acrvlale (FL P)

498 EUivi Alcohol (FL)

2743 Ethyl Mdehvda (FL)
509 Elhvlamine (FL)

3160 Monoethvlamine (FL)

2774 Bhvlsmlno Benzoate (P)

4130 2-(E(hwBinino)-242'>thiBnvl)-cvdohexsnone

4093 N-Ethylamphalamino

499 Ethvl Amvl Kelona

500 Ethvl Benzene (FL)

169/ EltTyfb{s(2-ChlorDeIhyI)Amine
2744 Ethvl Boxale (FL)

501 Ethvl Bromide (FL'i

2745 Etnyl Bulyl Acelalo (CD
2746 Ethvl Bulvl Bher (FL)

502 Ethvl Bulvl Kotono (CD
2747 Ethvl Bulvraldehvde (FL)

2748 Ethyl Butyraie (FL)
2749 Ethvl Cartiamate CP)

2750 Bhyl CarbanUote
27/b Elhvlceiiulosa

503 Ethvl Chloride (FL)

2751 Ethvl Chloroacetale (FL)

2752 Ethyl Chforocarbonalo (FL)
2753 Bhvl Chloraformate (FL)

2754 Ethyl Chlorothioformale (FL)
2755 Bhvl CrotonalB (FL)

2758 Bh^ Cyanide (R, P)

4247 &.Etmri cvdohBxvl (BthvDlhlocaitiBmatB P)

1362 Ethvldiazoacelate

2772 ahvl-4.4'-d}chlDrobonDlalo (FL P)

2757 Ethvl DichorosQane PL)

4246 S-Elhvl dlisobutvtthibcaitamflte (P)

1653 1.EthvL3-(3-DimethvlammoDropvl)Catboditniids

4249 S-EUivl dipropyllhiocarbmale (P)
bio Ethvlene (FG)

2779 EthvlenebisldiUilocarbamicAdci) (C. P)

2776 Elhylene Cart>onBte

Q11 Ethvlane Chlorohvdiin (P)

516 Eihvlenedtairtne (Q

2780 Ethvlenediaminalelraacetic Add (EDTA) (!)

512 Ethytene Dlbromide (P)
513 Ettiylene Dlchloride (FL P)

2781 lithyfanBdimtnlotBtraacatic Add (liU lA) (P)
1698 Elhylene Ruorohydrin
514 Ethvlene Ghicol (P)

2777 Ethvlene GIvcol Dielhvl Ether (FL)

515 Ethvlene Glycol Dinitrate

2770 Ethvlene Glvco! Monoelhvl Ether (O^ P)

1381 Elhvlens GIvcol Monomelhvl Ether fCL C)

b16 Elhylene Oxide (FL, PJ
517 Elhylene Ttiburea (P)
520 Elhylenimine PL P)

504 Ethvl Etha; (FL P)

505 Ethvl Formats (R)

2756 Ethvl Fumarate

2702 Ethvlhaxaldchvde (PL)
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2783 Elhylsdens Dichlonde (FL P!

521 clhvlidene Norboniene

2759 Elhvl Laclale (CD

4140 Elhvl loRazepate

522 ElhvlmaleimKlB (C 1)

505 Elhvl Mercaotan (FD

2760 Ffhyl Metharavtatft (Fl, P)

507 Ethvl Methane Sulfonalo (PI

2761 Elhvi Melhvl EtharfFD

2762 Ethvl Methyl Kotono (FU

4022 Bhvlmelhvlthianibulcne

4094 BhvliTKjrohinB

523 rv-EUiylmomholine (FD

2048 O-Elhvl-CXmelhvlohoSDhonolhioate

2/63 Ethyl Nttrala (FU

2764 Bhvl Nitnts (FD

2773 Elhvl-nv-nitrodnnamale

2765 Ethvl Oxalstti (FU

3924 1-EthvI PiDerldine

3925 2'ElhyI PiDfliidine

4DB4 N-FthvUI-ptpsridyl benzitBle

27BB Elhyl Phenol

2767 Ethvl Phonvi Dichlorosilano (O
4110 Elhvl-4-Qhfinvlpipefidino-4-carboxvlaie
2768 Ethvl PhosphOFOdtchlohdale (C)

2769 Fthvl PfDnionate (Fl t

2764 Flhyipyraphfisphate fC, P)

Z770 Bhvt Silicate (CU

1699 Bhvlttiiocvanale

2765 EthvlltitoiTlfluoroacelBle

2771 Eth>4 Tnchlorosiiane (FU
4250 Elhvl ziram (P)

4023 Elonllazone

4056 Florohine

4DB5 Etorrihtne Hvdrachlonde

4024 Eloxerldine

524 FemohurfP)

4251 Far^o (P)

525 Fast Garnet GBS Salt

2766 Fahiinas A Solution {CoDser Sulfalo) (C)

2767 FRhlinos R SnluJion {Alkalino Taitaralol (C)
527 Fenamiohos

40S2 Fenethvltns

1SQ0 Fenilrolhlon

392/ Fenorooorex

526 FensuKothion (PI

4102 Fentanvl

3928 Fentanv! Citiate

3929 Fentanvl-d5 Citrate

529 Fenthion (PI

S3D Fenvalerale

531 Ferbam (PI

2/BB FemcAcelate (P)

27BB Fenic Ammonium Cilrale{P)

2790 Ferric Ammonium Oxaiate (OEl

532 Feme Ammonium Sulfato (')

2791 FerricArsenate (P)

2792 FwricArsenttetP)

. 533 •. Ffinic Chloride (C1

2/93 Ferric Citrate (0

2794 Ferric Dexlran fP)

4252 Ferric dimelhvJdilhiocBrbmBte (P)
2/85 Feme Fhrorido (C)
15B2 Ferric Nitrate (OXi

2796 Feme Oxide O

2787 Feme Perchlofate (OXt

1696 Ferric Suifale -CJ
534 Fftrrnu^ Amrrtiinium Sullale (*)

2799 Ferrous Arsenals (PI

28D0 Fentrus Chloride fCI

535 Ferrous Sullale (*)

2801 Ferous Sutfide

2802 •Rdn

4253 Fitomvl (PI

538- Fltifl7ifnn.Butv1

539 FlubGnrrmin©

540 Fluchloralin (P)

541 Flucythrinale
4141 Fludtazeoam

1901 Fluenetil

3930 Flunitrazeoam

4131 Fliiovfazaoon

1695 FliioboricAdd fCl

291 niiomino (P)

2603 Fluoranthene (P)

1458 Fiuorescamine

2604 Fluorescein (PI

543 Fluorine (Pi

544 7-FluofQaCQlamide (P)

1902 Fluoroacclic Add fC)

814 MononuoraceticAcid fP)

1459 FluoroaceticAdd. Sodium SslKP)
1903 Ftuoroacetvi Chloride (P)
3161 MonoHuoraohosphonc Add. Anhydrous (01

1460 FluoroovruvtcAcid

2605 Fluorospar (1

545 Fiuorolridiioromethane

1604 Fluorouradl (P)

3931 Flurazopam Dihvdrochloride
546 Fluvalinate

1615 Foloet

548 Fonofos (PI

2806 Formamide (PI

549 FonnaldehvdB fCL. Pi

1905 Formaldehyde Cvanohvdrin (P)

155 Formalin (0A1

550 Formamido (P)

1616 Formetarrale Hvdrochionde (P)

551 FormlcAdd (C. PI

1905 Formolhion

2039 FormDaranate (P)

2607 Focmvar Powder (PI

552 2-Formylhvdrn»mo-4-5-nitro-2-furvI-'Thiazole fP)

1907 FnslhiBlHn

1741 Freon 113 (NFGl

553 Fraon 12

1908 Fubsridazole

2608 Fudistn (P)

bi>4 hue) Oil (Utesel Fuel) (CL C)

4177 Fulminic add (P)

1546 Fiimeric Add (')

2809 Fumarvl Chlorido (C)

1396 Funoizone Amohoterdn 6

2810 Furactn

1909 Furen (FL P)

2811 ?.Fiir7inrflrtiQxaldBhyde (Ft., P)
2812 Furandlmethand

2813 2.5-FurBndlone (C, P)

4025 Furelhldrne

555 Furfural (CL C. PI

2814 Furfural Acetone (FU

2315 Furfural Aceloohenone (FU
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2816 rurluran (FL Pj

553 Furlxjrvi Alcohol fFD

28U Furosemtde (Pj

261B Gadolinium

2818 Gadolinrum OKido

2620 Galena (OE)

2821 Gafenite (OE)

2822 GatiicAdd

2828 Gallium (OB)

1910 Gallium Trichlorido

2824 GallolanicAcid

557 Garton.4

556 Gasoline (FL)
1397 Genetidn (*)
1398 Gentamyan D
560 Germanium Tetrahvdnde

2825 Ghatd Gum (*)
581 Glbborellic Add

2826 Giemsa's Slain (|)
2827' Gladal AcebcAdd (C)
2828 GiuconicAdd

2829 Glucosemme

2830 Glucose Oxidase n

2831 Giucuronoiactone

2832 GIutamicAdd f*l

2633 Glutamina D

562 Glutaraldehyde (P)
2834 Glulalbione (*)
2B35 Glulereldehvde (P)

3932 PL-Gluleltilmide

2836 GIvceraldehvde

2337 GlyceticAdd
583 Glycerin (^
2838 Glvcerc! D

2839 GlvcerolMonoolaala

2640 Glvcerel MonosleBrala

2841 Glycerophosphoric Add (I)
566 GlvddylaldshvdB (R. P)

567 GIvcidol (GL)

2842 Glydl Glvdne (•)

2843 Glydno O
2644 Glycolatdehyde
2845 GIvcoIicAdd

568 GlycopepHde (ACTA) Pianm
2846 Glycyl Giydne C*)

1399 Glvoxal (PL 0

2847 GiyDxy&cAdd (0)
588 (Slyphosale
570 Gold Chloride

2648 Graphite (FS)
710 Graasa

2649 GuaiacDl

2850 Guamdme (P)
572 Guanidine H^rochloride (PJ
2851 Guanldtne Nitrale (OX)
573 Guanidinium Hvdrochlonde

574 Guanidinium Thiocyanate (P)
2852 GumAcada O
2853 Gum Arabic n
2854 Gum Damar

2855 Gum Ghalii (')
2856 Gulhion (P)

581 Hafnium (FSJ
2857 Hafnium Oxide

4142 Halazeoam
564 Halothane (FL)

4143 Haloxazsoam

535 Helium (NFG)

1605 Hemahle (PI

1640 2-Hemaloxvrin (P)
2856 Hemin Cl

2859 Heoarin (!)

1532 HEPES {•)

586 HsDlBchlor (P. OE)

1542 Heotadilor Eooxide

2850 HBDtBfluombutvncAdd fCl

587 Heolone (FL)

1505 Heolanoic Add (C)

1507 Heolenol

2861 Heotanone

4059 Heroin

586 Hexachlorobenzene (P)

589 Hoxachlorabutadione (C. P)

2853 Huxachiurobutano (FL)

2664 Hexachiorocvdohexane (oamma isomer) P)

590 Hexachlorocvdopenladiane (C. P)

2865 1.2^,4,7.8-Hexscblorodjbenzo-p-dioxln
2866 12.3.6,7.8-HBX8Chlorodibenzo.o-di05dn
2867 1.2,3.78.9-HexBchiorodibonzo-p«dioxin

591 Hexachloroethane (P. OA)

592 HexachtorDnaDhthaleno

2869 HexBChlorooenladiene (C)

2870 Hexachlorophene (P)

2871 HexachlorooroDene (P)

2872 HexadecvtlTichlorosiiane (C)

2873 Hexadecvhrimelhvl Ammonium Bromide (P)

2674 HoxadienelFLl

2875 HexaethvITebaDhosphate (P)

593 Hexafiuoioscolorre (P)
2876 HexanuoroohosohoricAdd fC)

2877 HexSIdehvde (FL)

SS5 HsxairtBthyldisilizane (FL)

2879 Hexamelhylenediamine (C)
2878 Hexamelhylene Diamlne Caibamate

2660 Hexamethylenehnine (FL)

596 HexamelhvleneloUamine (FS)
594 Hexamsthylphosphoramide (P)

2681 Hexamethvttetraoxocvclononane fOG)

597 Haxana (FL)

28S2 1.6-HexQnedi3mine (C)

1342 12-Haxanediol

2883 HexanolcAcId (C)

1341 iv^exanol (CL)
598 2-Hexano{>e (FL)

1372 Hexazinone

28B4 Hoxene (FL)

3933 Hexobarbllal

599 HbxvI Acefals (FL)

1506 Hexyl Alcohol
600 Hexytene Glycol (FL) '
2885 Hexvi Suiride

2806 n-Hoxvl rotuone Sulfonato

2887 Hexyltrichlorosilane (C)
2880 hiistamtne Dilrvdrodilorkte (1)

2889 Histidine D
1643 HIsto-preo

2890 Homldum Bromide

2891 Homocysteine

2892 Hordenine SuKate

1697 HumicAdd

2393 Hvamine fP)

2894 HvdracrvIicAdd (C)
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601 Hvclrazine {FL P)

2597 Hvdrazjnecarbotimamide fP)

2695 Hvdrazine Dihvdrochlonde (C)
602 Hvdraane Hydrate fC1 •

2896 Hydra^ne MonohvdtDdiloride (C)
603 Hvdrarine Sulfale 7P1

604 Hvdrazobenzene (P)

2898 Hvdnndonlin fl)

2899 HvdriodicAcid 7C)

2900 Hvdrobrorriic Add (C)
606 Hvrtrochlorir.Arid fCI
2901 NvdrDdnnaminaldetwde

4096 HydrDcodone

3934 Hvdmcndnnp Ritnrtrale

1011 Hyrimcyflnic; Add fP PA)

607 HvdfDflounc Acid fC. P)

2903 HvdroIluorubDrlc Add fC)

605 HydroltuorosincK: Acid tC)

608 Hvdroqen fFG)

609 Hvdroaen BrDmide

610 Hvdroaen Chloride Gas fPAl

611 Hvdroaen Cvarrtde (P. PA)

612 Hvdroqen Fluoride (C. P)

613 Hvdroaen PeroxidQ f< 8%) fOX)

2041 Hydroqen Perorido f8 To 52%) tOX)
614 HvdfDOBn Selenide (P)

615 Hvdroaen Sulfide fP)
616 Hydrdic Fluid
4D6Q HvdrDmonJhlnol

3935 HydromorohonB Hvdrochloride

617 Hydroauinotw (P)

2904 Hvdroouinane Dibenzvl Ether

200S Hvdroaulnono Diathvl ElRsr

2905 HvdroQuinone Monoberavl Ether
2607 Hvdrt^licoliiioric Add (C)

2905 HvdroxvacebcAdd

2909 Hydroxybenzaldahyde (1)

2910 Hvdroxvtienzenaarsonic Add

2911 Hvdrox^utvricAcId

2912 Hvdroxytiimalhvtarsrno Oxida (P)

2913 Hydroxydiohonvl (1)

3170 N-C+ii^roxvslhvl) Elhyleneimine CP)

2014 HydiTOvethvlmoroholina

3936 1-(2-HvdroxveUivl)ptperidine

2915 Hvdroxvelhvltnmelhvlammontum Bicarbonate

618 Hvdroxvlamlne (C)

619 HydroxYlamlne Hydrochlonde (C. *)
1452 Hydroxviphenvltivravic Add

2616 HvdroxvmBrcuribenzoate CP)

4220 HvdrDxvmethvt-methvfcaibamodithioic addCP)

2917 Hvdroxvnielhvl-2-penlenone (FU

3937 3-Hvdrcavni0thvH-inelhvI piperidine
3935 a.Hyrtrajfy.N-methv! nioendina

2916 Hydroxynaphlhoic Add
1461 2.HvdrDxv-5-Nllro-Benzvl Bromide
4026 Hvdroxvpethidino

2916 Hydroxyphenol
2920 Hvdruxvpherrvlacetoohenone

2S21 4-HvtlfOKW)roIine D

2022 Hlpha-Hydroxvorocnonitrite CP)
620 2-Hvdroxvoroovl Aoviale CD

621 Hvdroxvauinaline CP)

2923 B-HydfoxyQuinolina Sulfale
2924 Hvpochlorite Solution CO. P)
2925 HvDoxanthine

3939- Iboaalne HvdtochloridQ

2S26 2-lmidazoIidinethione (P)

523 Imidazole (C)

2027 ImtnoblsoroDViamine Cl-L)

1539 Immersron Oil CCU

624 Indene

625 lndeno(1.2.3^tovrBne CP)

626 inriiiim Other Comoounds

2926 .indium Chloride CP)

2928 Indole Acetic Add O

622 Indole BulvricAdd

2930 lrKlole-3-proDionic Arid

2631 iridomettiaan

2932 Ink CFL)

2933 Jodie Arid

627 lodlrw CC. P)

2634 Iodine Monochlonde CO

2935 lodirw PentaDuorido (OX)

2935 Iodine PentoxKle COX)

626 lodoacetamlde

629 IndnamlicAdd

1359 lodobenzene CFL)

t>30 lodotorm

1453 lodomelhane CP)

1464 lodonilrotetrazolium Violet P)

4254 3-todo-2-oroDvnv|.n-butvlcarbamate CP)

2937. iDsan

2938 Iron O

2939 Iron Borlde CPS) •

2940 Imn Chloride CC)

632 Iron Ddxtian Complex CP)
2941 Iron Oxide f")

634 Iron Pentacarbonvl

2942 Isalin C*)

2943 Iso^utvraldehvde CFL)

636 Kfwmyl AMlate

637 Lsnamyt Aicohol fFLI
2044 Isoamvl Bromide (FL)

1912 Isobenzen CP)

636 tsobutvl Acetate (FL)

639 Isobulvl Alcohol CFL P)

2946 isobutylemtno CFL)

2045 tsobutvt Isobutvrate CFL)

1465 isobulvticArid CO-

2947 IsobutvricAnhydridB CC)

1013 Isobutyfonitrile

1914 IsocvanfcAcid. 3.4-DichloroDhenvl Ester
1915 Isodrin CP)

641 Isofenphos CP)

1916 lsonuo{o)iate CP)

1745 Isoflurans

4256 Isolan (P)
2046 Isotaudne f*)

4103 isomelhadone

2049 IsonicoUnamlde

2950 Isonlcshntc Acid Hvdrazlne CP)

642 Isooctane CFL)

2951 (sooctene CFL)

543 isooctvl Alcohol

2952 Isapentene CFL)

2953 isopentanotcAdd (C)

644 Isnphorona

645 isophorone Diisocvenate

2954 Isoorene CFL)

1618 Isoprooanai Alkvl Polyoxvethvlene
2955 IsnpmpHnolflinine CFL)
646 Isooropoxvelhanol CCL)
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B47 Isoprapyi Acetate (R.) 2583 Lead Fluoborale (OB)
£48 isooropvi Alcoliol (FL) 2984 LeadFluonde (OB)
q51 tsopropvlamine (rU 1583 Lead Hvdrojdde
652 Msoprop^aniiine 2985 Lead Iodide (OE)
1Q17 IsopruDvI CtUororomiale fp) 2986 Lead Monoxide
649 Isopropvl Ether <FL1 2987 Lead Naohthenate
1918 isoprPDVl Formate 671 Lead Nhrale (OX)
650 tsopropvl GIvcUvl Ether 2986 Lead Nitrite (OX)
2957 IsoproDVI Mercaolan (FL) 673 Lead Oxide.Red (P)
4257 3-lsopftJDvf-5-nielhv1 Dtionvl melhvIcartJantatofP) 672 Lead Oxide.Yollow IP)
1919 tsopropvlmelhvlovraulvl DfrnethvIcBrfaamalefP) 2989 Lead Peroxide (OX)
2958 Isopropvl Nitrate (FL) 674 L£8d Phosphate (P)
2909 isQoroovI Perceitxmate fOG) 2990 Lead Sterate (OE)
2950 Isoproovl PeroxvdicartKinate (OG) 675 Lead Subat^tate (P)
4258 S-lsoprDpviphenvi N-melhvlcarbaniete (P) 2991 Lead Sulfate (OE)
653 Isoproterenol (P) .2992 Lead Sulfide
654 isosafrole fP) 2993 Lead Telluride
2951 isovaiorlcAda (G) 2994 Ijiad Thiocyanute (OE)
1400 Kenamvdn 1921 Leotoohos fP)
13Q9 Kananvcir) Sidfate 299b Leudnamide Hvdrochlorida
4166 Kanechlor C (P] 2996 Leudne (")
2962 Kaolin (FU 4028 Levomoramide
2S63 Kert Fischars Reaocnl (PL) 4104 Levomolnorpnan
656 Kel-Catalvsl 4105 Levorphanol
657 Kelihano (OE) 3940 levomhanol Tattrate
655 Kepone (P. OE) 4029 LevoDhenacvlmorohan
659 Kerb 5-W (P) 2997 LevuVtnic Add (C)
1035 Kerosene (CL. FLO 1922 Ijswisite (P)
1750 Ketemtne (P) 1753 Lidocaine (i)
4144 Keta^olam 2998 Liqroin
660 Kctene 2999 Ume (Caldum Oxide) (C)
4027 Ketotiemidone 677 Ume^wav
2964 Kinotin 679 Undane (P. OA)
2965 Kjeldahl CalatysT (OX) 1620 Unuron D
661 Kodak Raotd Fixer. Paris A & B 681 Liouified Petroleum Gas (LPG) (FG)
2966 Lacquer(FL) 3000 Ulhlum (FS. P)
1467 LadicAdd fO 3001 Lithium Acetate (P)
1920 Lsctoniinla (P) 3002 Lithium Aluminum Hydride (PS. P)
662 Lannate (P) 3003 Uhtum Amide (FS.P)
2957 Lanolin 3004 Lithium Borolluoralo (P)
2968 Lanthanum Cerbonafo 3005 Uthlum Borohvdr)de(F5. P)
1584 lanthanum Nitrate (OX) 1547 Uthium Bromide (P)
653 Lanthanum Ordde (!) 682 Ijihium Camonale P)
2969 ■ Lanthanum Tnoxide 683 Uthlum Chloride (P)
29/0 Lanlhiontne 3006 Lithium Chromate (P, OE)
2971 Laouer Thinner (PL) 1654 Lithium Dodecvl Sulfate (Fh
4259 Larvm (P) 3007 Lithium'FeiroslIicon (FS, P)
604 L^iocarDine (P) 3DQ6 UOiium Fluoride (P)
2972 Last); 684 lithium Hydride (FS. R. PI'
2974 LamicAdd 685 Uthium Hydrtudde (C. P)
2973 Laurov) Peroxide (OG) 30D9 Lithium Hyoochlorite (P. OXJ
2975 Laurvl Chlonde 686 Uthium Nitrate (P. OX)
665 O'LaurovLSaroisine IP) 3010 Lithium Perchlorale (P)
2976 Ijimvl Trimelhvlammontum Chloride 3011 Lithium Peroxide (P. OX)

29r/ Lead (P) 3D12 Uthium Silicon (FS. P)
666 Load Acetate (P. OE) 687 Ulhium Sulfate (P)
43Q0 Lead add batteries (C) 4145 Loprazoiam
657 Lesl Arsenate (P) 3941 (4/>)-Lorazepam
2978 Lead Areenile (P) • 3942 Lornietazeoam
29/g Lead Borale fP) 3013 Lu Dox

2960 Lead Cnrbonale (P) 3014 Luminal
668 Lead Chloride (OB) 3015 Lutidine (FL)
009 Lead Cnromate (Pi 3016 Lve (Sodium Hydroxide) (C) .
670 Lead Citrate 3017 Lvphoael
2981 Lead Cyanide IP) 3943 D-LvseraicAdd

2982 Lead Dioxide (OX) 4125 Lvserqic add amide
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4078 Lvserqic acid diethvlamide
3018 Lvsins f-M

3019 Lvsine Thbhvdanloin

3021 MaonBsium Aluminum Phosphide fFS)
3022 Magnesium Aluminum Powder (FS)
3023 Maonesium Aisenate fP)
690 Maanesium Blue

3024 Mnnnnslum Cnrbonato 7*)

3025 Maonesium Chloride n

3026 Maonosiuni CiliBle fi
693 MaoneshimDusl or Melal (r-b. hi
3027 MfttjnfKiiim Fliionde (PI
3026 Maanesium Fluosilrcsle
3029 Maanesium Ladale 7*1
694 Maanesium Nitrale (OX)

3030 Maonesium Oidde n

3031 Maanesium Perchlorale (OX)

3032 Maonesium Poroxidu (OX)

3033 Maanesium Phosphate n

1=pW Maonesium Phlhalocvantna

3034 Maonesium Silicolluonde

3035. Maanesium Slearate

3036 Maonosium SuUalo H

3037 Maqnesium Trtsllicele
3036 Maanesium Zirconale

1597 MatadiHe Green TP)

697 Malathion fP)

606 MalBlcAddfOA)
699 Maleic Anhvdride (C. Pi

3039 Maieic Hydrabde (Pi
3040 Malic Acid (1)

700 Malonaidehvde

3041 MalonicAdd fCi

1923 Malononitrite fP)

3042 Martdelamina

3043 Manqanese
701 ManqBiiese Chloride f)

4260 Manpanpsn dimelhvldilhiocBrtjamalfi (Pi
3045 Manqanese Dioxide (OXi

3046 Manasnese Naohthonale

3047 Manganese Nitrate (OX)
3044 Manoanese (TNTi Oxide (OX)

6BB ManavieseSuIiata O

1701 Manqanese SuKole Monohvdrata (1)
304B Manaanarva Suliide D

704 Mannsnase Tehoxide

3049 Manaanous Chloride (*)

3050 Martnito f"i

40BO Manluana

3051 Mavots Reaoent

3052 MDi

4146 Mabulamale

4091 MedoQualone

2042 Mechtorelhamlne

3944 Meda^epam

3053 MEK (FL P)

3054 Mebmine

706 MelpliHlan (P)

3055 Manadione (P)

707 Menthol

3945 MRperidtnn Hydrochloride
3946 MephobaiblTai
3947 Meprobamaie

2043 Mephosfolan fP)
3056 MercaptoaceticAcid (OAi
3057 Mercaploscetic Aad. Sodium SaR

1548 2-MarcaplobenzQlhiazoie

3Q59 Marrjipinalhane SullanicAcid (Ci
708 ?-MRfrflnloeinanol fFLI

3D60 MercaploQhenol P)
3031 MarcaplftpropionicAbd fCi
1468 Mercaotosucdnic Add

1924 Mercuric Acetate fP)

3052 Mnmiric Ammonium ChlorWo (Pi

30S3 Mercuric Benzoate fP)

3034 Uorcuric Bromido (Pi

709 Mercuric Chloride Pi

3055 Mercuric Cvantde (P)

15B5 Mercuric iodide P)

3066 Mercuric Nrirale Pi

306/ MarciiTlc Olaale pi

710 Mercunc Oxide (Pi

3068 Mercuric Oxvcvanlde Pi

3069 Marcuiic Peidtlorale (0X1

3070 Mercuric Potassium Cvanlde Pi

3071 Mercunc Potassium Iodide (Pi

3072 Mercunc Saltcvtale (P)

3073 Mercuric Subsutfete (Pi

3074 Morcuric SuIIbIo (P)

3075 Mercuric Suirtde (P|

3076 Mnrnrric Sutfocvanata (Pi

3077 Mercuric Thiocvanate (Pi

307B MercuTDChrome

3079 Marnimus Acelale Pi

30B0 Mercurous Bromide (Pi

3081 Marairous ailoride

3082 McccuTDUs Glucmnate Pi

3083 Mercurous iodide (Pi

1553 Moicurous Nllraio (Pi

3084 Merairtxts Oxide (Pi

3063 Meicurous Suibte (Pi

712 Mercurv (C)

711 Mercurv-Arvl 4 Intxaanic Compounds (P)

713 MRrrjirv-Ofpanorallcvli Compounds (Pi
714 Merohalan (Pi

3087 Morlhiolale (P)

3946 MescaQne Homisulfate

3849 Mescntine Hydrochloride

3950 Mescalina Sullale

715 Mesllvi Oxide (FL1

716 Mestranol (Pi

717 Mesurol Pi

1759 Metalaxvi

4262 MetEmi sodium (P)

41D6 Metazodne

710 Metam-Sodium

3088 Methacroiein (FL)

1925 MathacTDlein Diacetale

720 MnlharrvicAnfl

1926 Melhacrvlc Anhydride
1927 MfttheovlonttrilB (FL Pi

2044 MothBOVlovl CMorido

1629 Methaaviovloxvethvl Isocvanate

3951 Matltadons Hydrochloride •

3952 -MethadDne-d3 HvdrochlorldB

721 Mathamidopiuis (Pi

3953 DL-Methamohelsmme Hydrochloride

3954 (+> MftlhamphetaminB Hydrochloride
3955 (-1 MethamphelaminB Hydrochloride

3956 □L-MalhamDhet8mine-d5 Hydrochloride
722 Metharw (FGi
723 Methanesullonlc Add
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3DBS HellianasuHonicAdd ElfwlEslerfC P)
1930 Meihanesulfanvl Flucrrde 1P>

3090 Me'ihanelhiol {PI

3091 MeiliEjnoic Add (C. PI
3032 MBlhanol (FL. P)

3033 MettiaDVTilene (P)

3957 Mehaaualone Free Base

3958 MeUi3auBlone.d4

724 MB^enamme

1931 Melhldalhion (PI
725 MeUiiocnrfo (P)

3094 Melhianine (')

1470 MBlhianms-dl-Suirozimine

4147 Metholiexilal

•726 Methomvl fP)
727 Mslhoxsalan fP)

4073 4-MeUioxvamD5eU!nins
4255 24M0l]wxv carDonWaminoVtiunziinidHzolo (P)
728 Malhoxvdilor (P. OEl

729 2-Malhoxv8lhanol
730 Methoxvethvl Acelale
3095 MeUioxvethvl Ether
1932 Methoxvnlhvimorcuric Acotate
1744 MQthoxvflurene (FLl

4074 5-MDUioxv-3.4-inothvlenodtoxv-amoho!aniino
731 4-M8thmvDhenot
3096 MethoxvDro{)anol (FLI
3097 Melhoxvstvrene fFLl

732 Methvl Acetate (FL1
3098 Melhvi Acetone (FU
733 Msttivl AceMene
734 Methvl Acet>4ene-PrDD8diend
735 Methvl Acrvlate (PL)
773 Methvlacrvlonllrile (FL PI
1026 MBthvleavlovl Chlonde (FL
774 MBthvlal (FL)

736 Mslhvl Alcohol (FL. P)
775 Melhvlamtne (FL)
T7G D-MBthvlaminoDhenol Sulfate fP)
3099 Malhvl AminoproDano Sulfonlc Add (C>
3133 Methvlamvl Acetate (FL)
761 Methvt n-Amvl Ketone (CD
3134 Melhvtanlline (FL)
737 N4rielhvl Aniline (CD
3135 2-Methvla^ndin8 (P)
777 Methviazoxvmelhanol (P)
3136 Mettivlazoxvraelhanol sulfate (P)
705 1>Methvlaindit>e
738 Methvl Benzoate m

•739 Methvl Bromide (P)
3137 1>MelhvIbutBdiBne (FL P)
3101 Methvl Butane (PL)
762 Methvl rvButvl Kelrxis
3102 Melhvi BulvraterFU
740 2-Methvl Bulvfic Acid
3103 Mothvl CaorvlBlo (FL)
4226 Methvtcarbamic add. 3-mefhvlDhenvl ester (P)
4227 Methvtcaitianilcsctd. monosodium salKP)
4226 Methvlcartamtc acid, fnonoootasstum sait (P)
3104 Methvl Carbonate (PL)
741 Methvl Cellosolve (FL 01
742 Mehivl (^Uosolve Acetate (FL C)
3136 Methvlcellulose O
743 Methvl Chloride (FG. P)
•1933 Methvl 2-Chloro8crvlate
3105 Methvl ChlorocerbDnate (FL P)

^_744 Melhv; Chlorolorni (FL P)

1934 Meth'rf Chlorolormate (FL, PJ
746 MeUtvjChlorDmelhvlElherCR P)
3139 3-fi4ettivicholanthrene (P)
778 MeUi^ Cyanide (FL)
771 Meth>4-2-Cvanoacrvtate

1762 Methyicydohexene (FL)
780 Molhyicvdohoxanol

781 Methvlcvdohexanone

782 f.loth^tevdooonladionvl Marroanoso Tricart:onvl
3140 MelhvlcvdoiMntane (FL)
3107 MbUi^ Cvclopentanol

4061 Methvldesomhina

746 Melhvi Demeton (P)

3108 Methyl Dichloroacetate (C)
3109 Methyl Dichlorosilane (FL)

4062 McthvldihvdromarDh'tnQ

4075 4-Mulhvl-2.5-dimothoxy-amottc1esmlnc
1935 Methvl DisuIfKle (FU

3146 Melhvlanebisactvlamlde (P)
791 N.N'-Methvleno.bjs-Acrvlaink]e (P)
787 4.4'-Methvlene-ti)sf2-ChlorDantllne) (P)
783 Moihvleno Bis(4<Cyciohex\'lisocvsnale)
3143 4.4'.M6thylenebi5 (N.N-dimethylanilina) (P)
789 4.4'-Metnytcine4>[S-(N.N-D[melhy!>-B6nzonamirie
788 4.4'.Methvl8ne-bis{2-MethvianiIine) (P)
784 Methvlene Bisphenvl Isocyanale

3144 2^*Melhylenebls(3,4 .S-lrichlorophenol)
3141 Mettnrtene Blue (P)
3142 Malhvlane Bromtde (FL Pi

785 Mothvlene Chloride (FL P)

786 4,4'-Methy]en8 Diantline (P)
3959 3.4*MothvlcnDdioxvaTnphGlarnlno HvdrDchlorlde
3960 3 4-MethvlenediDXvmelhamDlretamine KCL

4222 2-(1-MBttivielhoxv)-phanol meth^ cartramals (P)
3110 Methvl Ethvl Ether (FL)

747 Melhvi Ethvl Ketone (FL P)
740 Methvl Bhvt Ketone Peroxide (06, P)

4223 3-(1-Melhvlethvl)4}tienol, methvl carbarrate (P)
4236 1-Melhvl ethvlotionvl carbamale fP)
4030 3<MBthyl[entenyl
749 Methyl Formate (FL)
3146 Methvinlvcine

750 Melhvi Hytirazine (R. P)
616 Monomalhyt Hydtazine (FL P)
792 S-MelhvlindolB

751 Methyl iodide (FL P)
752 Melhvi Isoamvl Ketone

753 MethvttsabutvlcartNnol (CD

754 Methyl Isobutyl Ketone (FL Pj
3111 Meltivl Isobutyl Ketone Peroxide fOG)

755 Melhvi Isocyanale (FLP)

3112 Melhvi isopropanvl Ketone ((-U
756 Methvl IsopFOpvI Ketone

1936 Methyl Isothlocyanale (R.)
3113 Mothvl Leclate

1707 MethyllacbcAdd
3140 Z.Methylladonllrile P)

3114 Methvl Uttiium (in Ether) (R P)

767 Meih)4 Mercaptan p PA)
1401 Melhvlmercuric Acetate
1941 Methylmerairic Dicyanemide
766 Melhvi Mercunc Hvdroxide (P)
3664 1 4-MethvlDioeTidine

756 { Melhvi MethQcrylale (PL P)
760 1 Melh^ Melhanesullonale fP)
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3115 Morphaline

3150 i.Mftlhvlnaolithalene (P)

1655 2'Melhv1nQ0hlhalene

3127 2-Melhvi-1,4^onhlhDauinone
770 2'Mathv)-1-NitroanlhraQuinona (P)

772 N-Melhvt-N'.nttn>.N-nilrosoaiianidine IPS. PI

3131 Mpihyl-n^ilroso-p-toluene sulfonamlde
3151 MGthvlDenlBCjicr>s (FLl

1705 Mfiitivl Oranaa tPl

763 MElhyl Paralhion (P)
3116 MeOivI Penlana (FLl

3120. 44w1nthvl-2^)enlanDn0 (P)
3961 1-MelhvlDtDendme

3952 2-MethvlD)Deridlne

3953 3-MethvlplDeridtns

^065 N-Msthvl-3-DiDeridv) benzilate

3955 Mottniphonidale Hvdrochlorido
1037 MulTivl Phonkapton

4111 1 J»1elhvM^hsnvlDiDeridin9-*-cnrtJ0xvlJt add
4032 1-MBlhvl-4-Phen\4-4.ProDrDnoxYniDetttJinB

3117 Methyl Phenvl PyraTOlirwne

2011 2-Melhv1ph6Rvl Thiourea
1936 Mathvl Phasohonic Oichlondo fC. PI
3128 2-Melhvl-1-oroDanol (FL P)

313D 2-f4othYl-2-Drooencmlnlo (FL P)

3118 Melhvl PtODtonale (FLl

764 Melhvl ProDvl Ketone (FL)

1705 Melhyl Rad (PI

1402 5-f4ethvlresordnol

3119 Mathyl SaTicvlate (*)
765 Mathvl Silicalo (1

767 alPha-Methvl Stvrene

3120 Mathvl Sucdnic Acid Aphvdfide
3121 Melhvl Sulfale fC)

3122 MaUivl SuUida (FL)
3123 Methyl Sullone

3124 Mathvl Sulfoxlde (FL)
1939 Mathvl Thiocvanale (FL)
794 MethvlUtiouracil (P)

1942 Melhvllnchlorosilano (FL)

1940 Mathvl Vinvl Ketone (FL)
1980 2-MBttwF5-vinvtD\'ridine (FL P)

1471 Mathvl Vtolcwen

312a Melhvl 2mate

3956 Melhvprvlon

1621 Melolachlor

1943 Metolcart (P)

4097 Mnlooan

795 Mmrlhimn

795 . Mfltmnrfiarntft (P)

797 Mevlnphos (P)

1944 Mexacarhale (P)

1805 Mchlar's tcelone (P)

3153 Midomvdn C (P)

4148 Mkla^olam

800 MUcroWono DF (C)

601 Mineral Oil (CD

1743 Mtnefsl Spirits ((X)

3154 Mipalox (OA)

803 Miral (P)

804 Mirex(P)

805 Mltornvdn C (P)

4267 MolinalB (P)

3155 Molybdenum Pentachbride (OB)

3156 Molybdenum Trioxlde

810 Molvbdic Acid II)

3157 MnlvtKlir. Anhvdride tP)

811 Mfinensin

812 Monocretaime (P)

813 MonoCToloohos (PI

3102 Monoplex

3163 Mons fP)

3164 Morin

4031 Morphoridino

4053 r.lorohine Metnvlbromide

4054 Morphmo Melhytsullonato

3957 Morphine Sultsle

3958 Morohrne^ Hvdrochloride
3959 MDrphme-S-belfl-D-pluajronidB

3970 Morphina.5-bela-D^iuaironide

817 Morphollne (FL)

3166 Moth Bells (Neohlhalene) (OA)

B19 MntnrfirBHSo

3167 MntnrOil (CD

4268 MTMC (P)

3168 Mi l l emizaitam

820 MunaticAad (C)

1704. Murexide

1945 Miiscimol

821 MiKtnrri Gas (P)

4066 Mvroohine

822 Naccon^ NRSF

3174 Nsdb Melhvl Anhydride

623 Narcnoptn (P)

624 Naled (P. OE)

3971 Nalotphine Hvdrpchbride
625 Naphtha (CL. FL O

826 Naphthalene (FS. P)

1622 Nuphlhabno Acotic Aod (P)
1549 1 3-NaDhbalenedtol

1550 2.7-NBDhlha!0n8dioI

3175 Naohlhalenedbtillonic And (C)

3185 14-NBphlhalenedk)ne (P)

4269 1-N8Ptithalsnol mothvlcBibamate (P)
3176 I'Naohthalenvithlourea (P)

3177 NaphlhontAdd (OH)

832 l.NaDhthol (P)

833 ?.NaDhthol (?)

1655 Naphthol Blue Black

3176 1,2JOHphthnquinone-i-sulfonic Acid
628 Naphthvl Acetate

3160 l-Naphthvlamine (P)

629 alDha^JaohthviBmine (P)

3181 2-NBPhlhvlainin0 (P)

1785 bela-Naphthvlamine (P)

3179 Nanhthvlamine Hvdrochloride

3102 1 S-NaphlhYlenBdiamine (P)

1598 N-l-NaohlhytethvlBnedianilne Di-HCL fP)

1649 Naptilhvl IsothiocvanatB
3166 14-NBohlhaQulnone (P)

4270 l-Naphthvl malhvl cartjamate (P)

BO alptia-NaohlhvnWouroa (P)
831 Naplalam

634 Narasm

1386 Nembulal

3187 Neodvmium Oxide

3186 Neohexane (FL)

3189 Neomvdn Sultate (*)

635 Neon (NFG)

3190 Neoherme

3191 NftSRler's Solution

3192 Ntadnamide
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D193 Nickel Acelats

3194 Nickel Ammonium Sulfate (OE)
B3B Nickel Cartionvl (FL P)

170B Nickel Chloride (P. 0E1
3195 Nickel Chremium Ruoride

3195 Nickel Cvanlde IP)

3197 Nickel Dibutvldtlhiocarbonate
18D7 NicKul Ousl or Molal (FS. P)

319B Nickel Fluonde

3199 Nickel Hydroxide (C)

17D9 Nickel Nitrate (P. OX)

3200 Nickel Oxide

1551 Nickel Phlhaiocvenide IP)

840 Nickel Subsullide IP)

1540 Nickel Sutfate (P. OE)

B36 Nickel Sul5de IP)

3201 Nidcel Teiracarbonvl IFL P)
3202 Nldosamldo

4057 Nicocodeine

40QB Nicomorohine

3203 Nicotinamide

841 Niartine (P)

3204 Nicotine Hvdrochionde IP)
3205 Nicobrra Salicylate IP)

1948 Nicotine Sullate (P)

x3205 Nicoline Tartarate (P)

3207 NrcotinicAdd (P)
320B Ntorosm

4140 NimelazeDam
13br Ninhydrin (1)
3209 Niobium Diselinide
3210 Niobium Oxide

B42 Niridazole (P)

3211 Nithiazide (P)

B43 Nit/aovrin

3972 NIliezeDBm

644 Nitric Add (C)
3212 Nitric Ether fPl)

645 Nitric Oxide IP)

887 NitrilotriacalicAcid fP)
1403 2,2Z-Nltnfotnolhanol {P)
848 5-NrtroacanaDhlhen9 fP)
3216 Nilroaceioohenone
849 o-Nilroaninne (P)

3214 Nitro-o-anisidine (P)

847 &>Nltro-&Anisid!ne fP)
3217 Nilmbenzamide

850 Nilrobenzetie (FL. P)

3218 NitrobenzoicAdd ID

1646 Nitrobenzvl Pvndino
B51 4>Ni[rabiDtianvi (P)
3213 Nttro Blue Tetrazolium (P)
3219 Nilrocsflulosa (HL F5)

3220 o-Nitradilorobenzene (P)
852 Nltrochlorabenzene. mela or oara (P)
2045 Nrirocvdohoxano IPi
853 Nitroelhane fFL)
3221 Nilrafan IP) ' ■

3222 Nrirofuran

848 N-(4-{b-Nitro-2-FuranvI)-2>-Thiazolvi Acelamida
3223 Nitrofurazone
654 1-r{NitrofurfurvIidene)8mlno1-24m[dazofidinone
655 Nlliotjen (NF6)

855 NilrDoen Dioxide IP)

B57 Nitrooen Mustard fP)

B3B Nitrooen Mustard N-Oxide (PI

859 Nitropen TrifluoriCe (NFG)

4176 Nitrogivcenn IP) '
851 Nitromethane fFL)

1BD6 l-NltronQphlhalene (P)

1809 2-NjtTonaDhlh8lene (P)

3224 p-Nitroptienelo!e
882 Nitrophenol (P. OE)
3225 4.NilraphBnDl (P, QE)
863 p-NitrophenoI (P, OEJ
1811 2-Nilro-p-Phonyloncdiamtno (P)
1474 p-Nltruplienyl-b-d^lucoside
1475 j).N[lrophenyl-b-d.ma!loside
1476 D^Nilronhenvl-b-d-xvleovranoside

3226 Nitrophenvlhydrazine (P)

2050 4-Nitraphenyl-O-phenyl methylphosphonothioel
3227 NitroptithallcAdd

3228 Nitrophlhalic Anhydride
864 l-Nitrooiopaiio (PL)
855 2-NitTOoroDanB (FL P)

1810 Nitrapyrenes (mono, di, tri, leira isomars) (P)
3229 44^[lrapvridine.1-oxjdB

874 p-Nltrosodiohenvlamine (P)

869 N-Nitrosodim-bulvlamine IP)

871 N-NilrDSodielhanoiamine (P)
872 N-Nltrosodiethylemlno (P)
873 N-Nitrosodimsthvlamtne fP)

870 N-Nltrosodki-propylamtne fP)

666 N>Nitroso-N-ettivIurea (P)

875 Nitrosoauantdine (FS. P)

676 N-Nitrusamethvlelhvlaniine (P)

867 N-Nilroso-N-methylurea ff*)

868 N-Nitroso-N-melh^urethane (P)
877 N-Nflrosomslhylvinylamme (P)

878 N-NiLrosomorphonne (P)

879 N-Nitrosonomicotine (P)
3173 N-Nilfos«>^.p)iBnylhvdrDxvlamina. Arnmonlum

880 N^Jilrosopiperidine (P)

881 N-NltrasopyrralidinQ (P)
862 N-Nltrososarcosme (Pj
4157 Niirosyl Chloride (R. 0. P)
BBS Niliototueno (FL) •

3215 S-Nilro-o-lDluidine (PJ
3230 •Nitrous Eltier(FL)
884 Nitrous Oxide 84FG)

B8b Nonans (FLJ
1508 Nonanol

1657 Nonenyi SucdnicAnhydride (ll_"
3231 Nonyltrichlorosilane (C)
4033 Noracymethadol
3232 Noradrenaline

1948 Nurboimide (P)
3973 Norcodeine Hvdrochloride

3974 ll-Nor4BtrahydrG:3nntbinot-B-carboxybcAad
3233 Nordhydroauaiacelic Acid

4150 Nordiazepam
886 Norothisleione

4034 NorievoiDhanol

4035 Normethadone

3975 Noroxymoiphone
4036 Noipipanone
3234 Norvallne (•)•

1477 Novobiodn

3239 OdachioiocamDhenB (P, OA)
888 Octachloronaphthalene

4169 LOctachlorostyrene (P)
3240 1 Octedecvlamins
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32^1 Octadecvltrichlorosiliine (C)

169G OclametTivhliDt'iOsphciranitcJe (P)

32^.2 Oclofnal/ivtDvroDhosnhofamide fPl

689 Octane (FL)

694 1-Octanol (CD

3243 Odvl Alcohol (FD

3244 OdvllnchlorosOane (C)

690 OoslrBdfoM7B

1707 Oil (oetroleum base) fCL FL. C)

692 Oil Oranoe SS (P)

693 Oil Red 0

3245 OleicAad (1)

3246 Oleln

3976 Opium Powder

324r Oncejo

3246 Orcinol Monohvdrate (!)

1949 Ofoonorhodium Complex

3249 OmlUiino Hvdrochlondo (*1 •

695 Orthene

696 Orlho X-/ (Spreader

32S0 Osmium Oxfda (P. OX)
697 Osmium Telroxids (P)

1950 Ouabain fPJ

3252 OxalacsljcAdd

696 OxfllicAdd (C)

3253. OxflmicAdd

SOD Oxamvl (P)
4151 OxazQpam

3977 Oxazolam

3254 Ojddase

3255 Oxirane (Pi

3256 OxoDhenvl Arsine fP)

4221 • 2.2'Oxvbis-othanol. dtcarbamato (P)
901 Oxvtluorfen C)

3976 Oxvcodone Hvdrochlonde
902 Oxydemeton-Methvl fP)
1613 4.4'>Qxydiani[>ne (P)

3257 2.2<Oxvdiethanol (R)
1950 lO.IO'-Oxvdl-PhenoxBrsine

1952 Oxvdisulfoton P)

904 OjcvpontNFG)

903 OxYoen Difluoride fP)

905 OxvmeUiojons (P)

1749 OxvmorDhprra

3258 OxvQuinotine

3259 Oxvtodn

S06 Ozone (NF6)

1404 PactHiTivan

3260 Paint PL)

1556 Palladium Sulfate (*)

3251 PalmitovJ Cliloride

3262 PanoBalin

906 Panfuran S fP)

3263 Pantethine

3264 Papain (*)

3265 Paoanicolaou Stain

1432 D-Aminobenzoic Add

3266 Parafrin Oil (FL)

910 Paraffin Wax (*)

911 Paraformaldehyde (FS)
4082 Parehexvl-7374

3267 Paraldehvde (FL P)

3266 Paramethane HvdroperoxKle (OG)

1569 Paraoxon (P)

912 Paraouat (P)-

1953 Paraouat MethvlsulfatP

913 Parath.=cn (F^
1954 P,Trathion.Melhvi

1S55 Pans Green

914 Parlodion (FS)

4271 Pebulale (P)

3979 Pemoline

1405 PenicUTin And Sells (*)

915 PnnlHborenB (FL PI

3269 Pentachlorobenzene (P)

3270 1 7a,7fLPomachIofDdibonzo-D-dioxin
3271 Pentedilomelhane (P)

916 PflntarJilomnflDhthalene

917 PnnlBdilnfnnilrnhanxanB fPl

916 Pentachlorophenol (P. OE)

2045 Pentadecvlemine

3272 I^Pentadiene (FL P) •

919 Pentaervlhritol (*)

920 Pentono (FLI

3273 Pentanedione (FL)

32/4 PenlanoicAad (C)

1503 l-Pantanol (FD

3275 3-Pentanol (FL)

921 2-p0ntanonG (FL)

30B0 Pentazodne Free Base

3981 Pontazodne Hvdrochlonde

3982 PenlobarbdQl

3983 Pentobarblial Scxiium

3276 PenMantine (FL)

3277 Pepsin f).

922 PeracellcAdd (OG. P)

923 Perchloric add (C)

3278 Pprrhlorobflnrfine

024 PeichloroellnlonG (FL OA)

925 Perchloromethv! Mercaolon (P)

026 Perchloivl Fluoride

1644 Pfifiix

1500 PerfluorDheatane

1501 Perfluorohexane

1499 Peifluorucctane

1406 PoriodicAdd (0X1

527 Poillte

928 Perma-Ruor

3279 Parmanaanale SoluUon (OX)

929 Pennelhrin (R

1642 Permounl (P)

3280 Permutil

3281 PpmrvfiCfilir. Add (OG. PI
4152 Pelrldilonil

932 Petroleum Distinates (FL C)

933 Petroleum Ether (FL)

3262 Petroleum Naphtha (FL)

4083 PftVota

935 Phenacelin (P)'

4038 PhRnerioxonB

4039 Phenampromide

3284 Phonanthronequinono (1)

1382 Phenanlhruline

1479 MO-Phenanlhrorma Cl

3285 I.IO.PhBnanlhroIine Hvdrodiloride

14/8 Phenazine MelhosullBle (P)

4112 Phenazodne

936 Phenazoovridine (PI

937 Phenazopyndine Hydrochlnnde ((■')
3984 Phencvdidine Hvdrochloride
3585 Phencvdidine-dS Hvdrochloride
4123 PhendimalfHZtne
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39S6 PhendimgOiZine Bilerlrale

3286 Plienestenn (P)
3287 PlieneUivJamtne (FL)
4037 1-f2-Phenelhvn-4-Pf>enyM-Ac8lO)fVDit>eridine
32BB p-Phenstfdtna

938 PtienmediDhain & Desmediohan (1:11
4117 Phsnmetrazine

32B9 Ptienabarbltol fP)

939 Phenol (P)
14QD Phono! Rod (P)
2047 S-d-Malhvlelhvh-Phenol Welhvtearfeamale

040 Phenotohlhalem HI

3290 Phenolohlhalein Disulfate (P)
.4040 Phenomorphan
3291 p-PhandsuKonicAdd (C)
4041 Phenoeiidine

1481 Phcnosafranins

941 Phonnlhtaine

1814 Phenoxvacetic add hertilcides (P)
942 PhanojcybflfizaminoiP)
1641 Z'-Phanoxyelhanol
3987 Phsntarmtne Hvdrochlohde

3296 Phenvlacotstdohvde (PL!

39B6 Phen^scelone

3089 3-Phonvlacolvlamino-2.6-DiDcridinodiano

3297 Phanvlalanfne n

950 Phenylarstne Oxide p)
3298 PhenvfaisonicAcid

3299 Phenvlbulazone (P)
4229 Phenykarbamic acid, 1-meUiylelhyl esler (P)
4119 l-Phenvlcvdohexviamina
4089 (1>Phenvtcvcloheocv()8thvtamina
4090 l«{1'PhBnvlcvdohBxvi)-tJvnoiidino
1959 Phanvl Dichloroareine (P)
951 Plienvlanediamlna (PI
952 Phenvtanediamtna Dihydrochlorlde (OA)
153B Phenyiephrine
944 Phanyl Ether
945 Phan^ Ether-Blohanvl Mixture
3300 Phenvtethvlamino (FL1
945 Phanvl Gtvndvl Ether (P)
3301 Phenvkilvcine

33D2 PhenvtalvDxa) Monohvdrale
953 Phenvlhvdroane fP)
1960 Phenythydradnet-fydrodilonde (P)
954 Phenvl Isothiocvanate (P)
3293 Phenvt LadicAdd
94? Phenvl MeraiDtan (P)
955 Phanvlmetniric Acetate IP)
955 PhanytmothylsulfonrfFluoride (P)
949 N-PhenvUbata-NBohthviaminB (P)
3294 Phanvl Mustard OH (R.!
3303 PhenylDhsnal (1)

957 PhanvlphosDhlne

3304 Phenylpropyl Alde^e (P)
3305 PhenvlDviBzolidano

1483 PhenvlDvruvic Add

3295 Phenvl Salicvlale ft)

1852 Phenvlsflotrane fP)

1963 Phenyllhiouraa (PI
3306 Phenvlthchlorosnane (C)
3307 Phenyiurea (P)
958 PhenvtvalancAcid

943 Phenvtoin (P)
3308 Phenytotn Sodium (P)
3309 PhloroQludnoI (P)

4059 Pholcodine

959 Phorate_(P)
1519 Phortjof N^iislal Acetate (PJ
2034 Phosazalim (PI
1984 Phostolan (P)
960 Phosoene (P)

901 Phosmst (P)
1965 Phosphamidon (P)
984 PhosDhine (P)

965 PhosohomolvtJdicArid fCl

966 Phosohonolrilhioale

067 Phosphoric Add rCl

3310 Phosohortc Anhvdnde (C1

3311 Phosphoric Oxide (C)
968 PhDsphoiusPentoxIde fC)
3312 Phosphorus Bromide CD

3313 Phosphorus Chlorido (C)
3314 Phosphorus Huolasullids (FS)

3315 Phosphorus Oxvbromide (C)
971 Phosphorus Oxychloride (R,^
972 Phosphorus Pentachioride (R. 01

973 Phosphonjs PentasuKide (FS R P)
969 Phosphorus. Rod (FS. Pi

3316 Pho^horus Sesquisuirtde cFS)
3317 Phosphorus Sulfide (FS. P)
3318 Phosphorus Tribromide (C1

974 Phosphorus Trichloride (R. C)

3319 Phosphorus TrlsulMe ̂ 5)
970 Phosphorus. Yellow (FS. F)

3320 Phospiioryl Chloride (C)
15BB PhosDhotunasticAcid (C)

1407 Phospray
3321 Phosvoi (P)
1375 Photo Resist

3322 Phlhalaidetivde (P)

075 FhthancAdd D

976 Phthalic Anhydride (P)
3323 PhthalfoltcartroxBldotivde

977 nvPhthalodinitnle

3324 Phthalonltrilo
1956 PhyBostigmlna (P)
3B36 Phvsostiomine. Saiicviate (1 ;11 (P)

3325 PhvticActd (p)

978 Ptdorom

3326 2.PicoIine (P)
079 Picric Add (FS)
3327 PicrdonicAdd

1968 Pjctuloxin (P)
3328 Roments (P)
4113 Rminodino

4153 Pinazepam
980 Pindone

3329 Rob OHIO.)
3330 Pinene

3331 Plperaxine (C)
982 Pioorazine Dihvdrochlonde

1403 Rperidine (FL)
3990 ci3-2.3-PiD6ndinEdicaitx}xvlic Acid

3981 ds>2,4-PiDerkltn6dicart»n(viic Acid

3992 d5-2.5-PiDer)dinedicart)oxvlic And
3993 ds-2.6-Piperidinedicart>oxylic Add
3994 Pipertdine-4-sulfonlcAdd
4120 I'Piperidinocyclohexanocutbonitnls
983 Piperonyl Butoxide
3332 Piperonyl Sulfoxide (P)
1959 Piofola)
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176D Pintntcarb (P)

1970 pjnniilos-Elhvl .

4W2 Pinlamlde

985 PJalmum (FS)
3333 Plalinuin Chlarida

3334 ntciTan Mitidcte fP)

987 PoV-Kteen
3335 PalyuavHcAdd
1409 Potvbrene

980 Polvbrominalod Qiphsnvls (P. 0£)
989 Potvchlonneled Biohenvls (P. OE)

3335 Pohclar AT Po\vder

3337 Potvalvcol (PoJvelhvtene Glvcol Eslerl C)
3336 Pohraxvethvlene Cetvl E9»er fll

3339 Polyoxvethvlens Sorbltan Mono-oleate
3340 Potvnrapvlflnfl Glvccl Ester
3341 Polvsulfide BsslomertPl

992 PoMuttonuonxJlbvleno

993 Polwinvt Alcohol

3342 Polwinvi SulJele
094 PolwiTTvlDvrrolidine (P)

3343- Ponceau MX (P)

3344 Ponceau 3R (P>

3345 Polflsti n

998 Potassium Acolato f)

3346 Potassium Alum

3347 Polasslum Arsenate fPt

1071 Potassium Arsenlla (Pt

3348 Potassium BItramte

3349 Polassium Bicaibonale (*)

999 Potassium Bichromate (Ft

3350 Polassium Binuoilde (Ci

3351 Potassium Biphthalala

3352 Polassium Bisulfate tO

1000 Potassium Disulfrte

3353 Potassium Bitartarale

1587 Potassium Borala

3354 Potassium Borahydride (FS)

3355 Pcrtftsslum Bromate (OX)

1001 Potassium Bromido (!)

3356 Polassium Carbonala C)

1GD3 Potassium Chlorate (OX)

3357 Potassium Chlorrde (1

1005 Potassium Cihromate fOE)

3358 Potassium Citrate (*)

3359 Potassium Cvanate

1009 Potassium Cvanide (P)

1007 Potassium DichroinalB (P)

4273 Potassium dlmetnvidrthtocarbamate (P)

1008 Polassium Fenicvanido (P)

1009 Potassium Perrocyanide (P)

1010 Polassium Flounda (05)

1555 Potassium humarate

3360 Polassium Hydrotjen Ruaride fC)
1011 Potassium Hvdrooen Phttialals n

3361 Polassium Hvdrooon SuUalD (OB)

1012 Pnlftssiiim Hydmxide fC)

3362 Potassium HypodUuttle (C. P)
1411 Potassium lodala (OX)

1013 Polassium iodide (P)

3363 Pnlassiiim 1 isdHle (*)

3354 Potassium Mercuric Iodide

3395 Potasstum Melapsnodata (OX)
3356 Potassium MelabisuKate <C)

3357 Potassium Metahisuiiite (C)

4275 Potassium N-methvldilhiocarbamale (P)

1014 Polassium Metal (FS R)

1015 Potassium Nitrate (OX)

3358 PnlRsshim Mitnte (OX)

1016 Potassium Oxalate

33Q9 PolR^sTijm Perchlorale (OX)

3370 Polassium Periodate (0X1

1017 Polassium Rermanaanste (OX)
3371 Polassium Peroxide (OX)

1714 Potassium Persulfate (OX)

3372 Potassium Phosohale (')

3373 Polftssium Prooionale

3374 Potassium PvroohQsohale

3375 Potassium PyrDsullale (Ci

3376 Potassium Rvrosulfite (0).

33 r7 PQtAccium Siiicofluoijde
1072 Polassium Silver Cvanide (P)

3378 Polassium Sodium Tarlrate (1)

3379 Polassium Sorbsla

3380 Pntnssiinn Sulfale (1

3381 Polassium Suifida (FS)

1021 F>olasstum SuIGte

3382 Polassium Tarlarale

3383 Potassium Teliunte

3384 Polassium Tetratxirate (')

1554 Polassium Thiocvanato

1715 Potassium Xanlhoaanate

1023 PRO (F)

3995 Prazeoam

1S25 PrazQsin (P)

1024 Piimidliosmelh^

3385 Procalne (f)

3386 Procaine Hvdrochlorida

1025 Pnxztbazino (P)
1026 Pmcnrfaazine HvdradiiCfide fP)

4043 Protreotazine

1027 Prooestfirona (P)

3387 Prnline (•)

3386 Promazine Hvdroctilorrde

1973 Promecart) (Pi

1028 Pronamido (P)

1029 Prroatw (FG)

1030 1.3-ProDene Sultone (P)-

3390 PronanedlnllTile (PL)

3391 Pfooonenltrile (FL. P)

3392 ProDsnoic Add

1502 1.Prooand (PL)

1031 ?.Prooanol (FL)

3394 2-PiooHnane (FL P)

1623 Prodaroite (OE)

1032 Prooarovl Ateohol (FL P)
1074 Prr^pBrpyt BromidB (FL)
3396 2.T>fDpfinal (FL. P)
3355 2-ProDBn-1-ol (FL P)

3397 2-ProDenamide (P)

3398 Pmpflnnnitrile (FL. P)
3399 PmpsnoicAcid (C. PI
4044 Pmpftridine

4276 Pfooham (P)

1510 P/DoionaWshyde (PL)

1034 ProDionicAckl (C)

3400 Prooionic Anhydride fC)

1035 ProDioniliile (PL P)

4045 PiDoiram

1035 ProDoxur fP)

1033 beta-PiDDiolactone (CL P)

1037 rvPropyi Acolala (FL)
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1036 Pfopvl Alcohol (FLl
All! S-ProDvl buU-KeLlvDtitrOcarbamstfe (Pi
1D39 n-PfODvl NilJOle (FL)
340B n-ProDvlBmineO^P)
3402 PtodvI CarbonalB

1077 ProDVl Cnioroformite (FLl

4278 S-ProDVl diDroDvithbCBitamale (P)
1040 Propvleno (FQ)

1041 ProDVlene OlchlDritJe (FL Pl
3409 Proovleno Glvoal (11
1043 ProDvlene Glvcol Dinrtrafe

1042 Propvlana GIvcoJ Monomallivl Ether (CU
1045 Proovlana Oxide (FL. P)

3410 ProDVlenediamine (FL. P)
1044 1^-ProDvleniminB (FL P)
3403 PfODVl Format© (FLl
3404 fttiDVl GaBale n .
3405 Pioovi Morcaolan (FL)
1045 Praovllhiouraal fP)
3406 Pronvt Tnchlomsilona (C)
3407 PrtiDvl Zirconale

3412 2-ProDvn.1.ol (FL. P)
4279 Prosulfocart) (P)
3413 Rrolamina

3414 Protamino Sulfaio (^

1047 Prolaraol

3415 Pnilease (skinOtssue Solutiizer)
1541 Prolexx (Mountino Fluid)
1976 Prolhoate (P)
1046 Pmnino Sealar

3416 Prussic Add (P. PA) '
40B6 Psilocvbin

4087 Psilocvn

3417 Puleaone

1412 Puromvdn Dihvdrochlonde (P)
3416 PVCCemenUFL)
1464 P\tb2o!b (*)
1979 Pvrene

1764 Pvrenone

3419 Pvrolhrins (OE)
1051 FMothrum (OE)
3420 4-PvndinominB (P)

1052 Pvndine (FL P)
3421 Pvrtdins-3-sulforucAdd (C|
3422 Pvndoxma HydrocHorida O
1982 Pvnminil (P)
1053 PvrocialiicAdd (P)
1054 Pvrtwallol (P)

3423 Pvramellltic Acid

3424 PvromeUitic Dianhvdride
3425 Pvrosuiruivl Chloride (C|
342B PvTotariflncAdd
3427 Pvroxvlm (FS)
3426 Pvrrolidine (FL)
3429 PvruvJcAIdohvde (1)
3430 PvTwonilnlo (PL)
3431 Outddims (Caldum Oxide) (OB)
1057 Qurnacrine DItmlrDChlonde

3432 Qutnaaine Hvdrochlorid© (PI
3433 Quinaldtne (1)

3434 Quinhvdrone (P)
1557 Quinic Aad

1U56 Quinine Sulfala (P)
3435 Quinoline (FL)
1716 QuinoJino! (P)

1058 Qu'mone

4045 Racemcrsmide

4114 RacsmalhofDhan
4115 Racemomhan

1060 Requtaid

3437 Rainecke Salt

3433 Rennet Powder

3439 Rennln

3440 Resazurln (!)
1031 Resaroine (P)

3441 Resin Solid (P)
3442 Resin Solution (FL)
1376 Redsi Developer
1377 Resist Microslno

3443 Resmethrin (PI

1062 Resordnol (P, OE)
3444 Rexvn 300 (Cl

3445 Rhenium Solcnide

1413 Rhodarninu 6G

3446 Rhodamine B

3447 Rhodine

1063 Rhodium (FS)

1379 RhodizonicAddD
3445 Rochstis Sali

1084 Ronoel

3450 p^osenlline
3449 RosaniTine HvdiDchloride

3451 Rose Bengal (P)
34S2 RosolicAdd

1067 Roletwne (P)
1069 Roundup Herbtdda
1070 Rubber Solvent (Naphtha)
3453 Rubidium (FS)
1414 Rubidium Chloride

3454 Ruthenium

1615 Saccharin. Sodium SaR (P)
1D73 Sarety^hr© Counting Cocktail (FLJ
1645 Sarrantn 0 (P)

1485 Safranlne

1074 Safrole(P)

1983 Salcomins

3456 Saficvlufdehyde

1562 Salicylhydroxamic Add
1075 SalfnrticAad (P)

3457 Samarhrm Oxide

34bB Saponin 0)
1954 Sarin (P)
1076 Savey

3459 SebadcAdd

3460 Sebaconitnld (FL)
3996 Secobarbilal

3997 Secobarbital Sodium

3401 Salenic And. Liauid (C)

1965 Ssienious Aad (C. P)
1076 Selenium (PJ
3462 Salenlum Dioxid© (P)
3463 Solonium Dlsulltde (P)
1079 Selenium Hexafluonde

3464 Salanium Oxide (P)
1986 Selenium Oxvdiloride (C)
1060 Saleruum Sulfida (P)
4261 Selenium. letrakis(dtmelhv1dithiocart>amRLe) (PI

3465 Selenourea (P)

3460 Semicarbazide (P)

1466 Semtcarbazide Hvdrochloride (P)

3457 Separan AP 3D
34BB Sephadsx D
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3«lo9 Sepliarose

3470 Senne

3471 Sesame Oil

1081 Sesone

1082 Selhox\'dim

1083 Sevin (P)

1084 Siomacoie

1374 Sllnne 7FGI

3472 Silica n

1085 Silica Cnstoballlo

1093 SilldcAcid n
3473 Siliconuonc Acid (C)
3474 Silicon fFS)

3475 Silicon Carbide

3476 Silicon cnioride (C)

3477 Siricon Oxid© n

3478 Silicon TetradiloridB fCI

1096 Silicon loliBhvdrldo CPG)

3479 Siliconfl r'1

3480 Silver fFS)

3481 Silver Acelale (PI

3482 Silver Chloride (P)

34 83 Silver Cyanide fP)

3484 Silverlodsla

3485 Silver Lactfite

1098 Stiver NitTBte (0X1

3486 Silver (I!) Oxide (P)

3487 SitvarPerchlorBls (0X1

3488 SitverSuirate (11

3489 SilVBXCP)

1009 Simizine Cl

3400 Soda Uine(Cl

1486 Sodium 2.6.nictiloro-BonzonanofndODhonal (1)

1103 Sodium Acetate D

3492 Sodium Alumtnate (051

3493 Sodium Alumtnum Hydride (FS)

11D5 Sodium Amide (FS. R1

3494 Sodium Ammonium Phosphate (1

1987 Sodium Arsenate (PI

1106. Sodium Arsonito (PI

3455 Sodium AscDri}ate P)

1107 Sodium Azkle (P)

1108 Sodium Barbllnl

3497 Sodium Benzene Sulionata

1487 Sodium Benzoate (It

3498 Sodium Bittuoride (C1

3499 Snriitun Ri^tilhate

3500 Sodium BIsuitate (C)

1110 Sodium Bisuinte (C1

3501 Sodium Borale P)

•1415 Sorfiuni Bomhydrlde (FSl
3502 Sodium Bromate (OX)

1112 Sodium Bromide (I)
19BB Sodium CacodylQle (PI

1564 Sodium Cflteium Hvdrate

3503 Sodium Caitx)nais (^

1563 Sodium Chlorate (OX)

3504 Sodium Chtoride P)

3505 Sodium Chtante (OX)

3506 Sodium ChromalB (OX)

3507 J^iiim Cllrale P)

1559 Sodium Cobattinitrale (OX)

3509 Sodtiim CobaRinllille (OX)

1117 Sodium Cvanide (P)

3510 Sodium Cvanoborahvdride (FS)

3511 Sodium Deoxvcholate

3512 Sodium Diatrizoale

4282 Sodiuin DlbulN-klithiocarbamale fPt

3513 Sodium CichtoroDhenol-5-suironale
1118 Sodium Dichromate (OA)

1119 Sodium DielhvIdilhiocBrtamale (PI
4263 Sfvirum nimftlhvlrfithiocarbamate (P)

1120 Sodium Diohosohate

1121 Sodium Dllhiontto (F^

1122 Sodium Dodecvt Suifale (^

3514 Sodium OodecvIbonzonesuIfonalD (OE)
3515 Sodium Flhvtmerafftthiosalicylale

1123 Sodium Fluoride (C)

1124 Sodium Fluoroacelale (P)
1489 Sodium Fomialdehvde Sultoxelate

112b Sodium Formete (!)

3517 Sodium Gh-ceroohosohate (H
3518 Jtodtiim GIvcolale

3519 Sodium Hooarin

1768 Sodium Hexanltrocobellala (0X1
3520 Sodium Hydride (PS)

3521 Sodium HvdroQsn Sullale (C)

3522 Soriiiim HYtiroqen Suffils (C)
1127 Sodium HvOrosutfala (00)

1126 Sodium Hvdrosuime (FS)

1120 Sodium Hvdroxido (C)

1130 Sodium Hvoochlorile (C. Pj

1720 Sodium Hvooohosohlta
1131 Sodium lodate (OX)

1132 Socfmm Iodide PI

3523 .Sodium IsooroDvl Sullonale

3524 Sodium Lactate P)

3525 Sodium Laurvl Sulfate PI

1134 Sodium Melabisulfate (00)
1135 .Snrliirm Mslabisulfrte (00)

3526 .Sodium Metaborals (*)

1136 Sodium Metal (FS R)

3527 Sodium Melaoeriodale (0X1

3528 Sodium Melaohosnhale PI

3529 Sodium Metesllicate (C1

1137 Sodium Molavanadato (PI
3530 Sodium Mothoxide {FSl

3531 Sodium Methvlate. Drv (FSl

1138 Sodium Molvtxlate (11

3532 Sodium Nsnhlholate

3533 Sodium NaDhlhOQutnone Sultonala (I) .

1624 .Sodium Nflohthvldnihalamale (PI

3534 Sodium Nicotinale

1140 Sodium Nitrate (OX)

1141 .Sodium Nitrite (OX)

4065 Morohlne-N-Oxtde

1142 Sodium Nllrolanicvanlde (P)

3535 Sodium Nilroomsstda P)

4284 Sodium N-methyldithiocarbamate (P)
3536 Sodium Orlhovanadate

1144 Sodium OxBlate

1145 Sodium Onds (C)

3537 Sodium o-Hvdroxvazobenzene-D-suIfonale
19B9 Sodium PenlBChtoroDheiiata (OA)
3538 Sodium Pertorats (0X1

1146 Sodium Peichiorale (0X1

1416 Sodium Periodale (OX)

3539 Sodium Permanoanate (OX)
171B Sodium Peroxide (0X1
3540 Sodium Persulfale (0X1

3541 Sodium Phenolale (G)

3542 Sodium Phosphate p)
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3543 Sodium Phosphfite Dibasic D
3544 Sodium PhosDhate Tribastc/'l

35-15 Sodium PhosDhidB (FS)

3546 Sodium Pyrophosphale Q
35-17 Sodium Pviovanadare
1151 Sodium Salicvlale n

1990 Sodium Selenate

1991 Sodium SolcnHo(P}
3548 Sodium SeSQUicarbonata H

1152 Sodium Sflicato D

3549 Sodium SiTrcoDuorids

3550 Sodium Slanale (P) -
3551 Sodium Surxmaie (*1

3552 Sodium Sulfate 7*1

1154 Sodium Sulfide (FS)
1155 Sodium Sulfil© (P1

3553 Sodium Sulfobonzoalo

3554 Sodiuni Tuitaratc (I)
1992 Sodiuin Tellurile

3555 Sodium Tetraphenvlborale
3556 Sodium Thiocyanale

3557 Sodium Thioglycolate
1157 Sodium rhiosullaio r)
3558 Sodium TrisuUate {*)
1158 Sodium Tunosleto-iP)

3559 Sodium Vanadote

1159 Sollex C17

3560 SoiblcAad(l)
3561 SoibtolD
3562 Sotbose

3563 Stachvdrino Hydrochioride
1560 Stsnnous Chloride (C^
3554 Stsnnous Suirato

3565 SteaiicAdd (1}
1162 Steriamatocvstin (P)

1163 SUblne

3567 Slilbenedtol

1164 Stoddard Solvent (CL]
3568 Streolomvctn

1625 Streptomycin Sulfate (')
1165 Slreplozotodn (P)
3570 Sirontiiim Acetate

3571 Strontium Atsenile (P)

3572 ^ronlium Carbonate .
3673 Strontium Chlorate (OX)
1727 Strontium Chtorfde n

1166 Stronhum ChromatefP, OX)
3574 Strontium Hydroxide
3575 Strontium Nitrate (OX)
3576 Strontium Oxide

3577 Stiontrum PeToxide (OX)
3578 Slionttum Phosphate
36/9 Slrontrum Sulfate

35S0 Slrontium Sulltde (P)
3581 S^hnldin-ID-one And Salts (P)
1157 Slrvchnino (P)

1993 Strychnine Sulfate (P)
1169 Slvrane (FL. P)
3583 Styrene Oxide

n/1 Sublilistns

3584 SucdnicAdd fi)
3585 Succinic Anhvdnde 0)

3586 Suranylcnolme Chfonde
4116 Sulentanll

3588 Sulfadlaztne (P)
1174 Sullallate fP)

3569 Siilfamelhazine

3590 Sultamic AGd

1GQ0 Sutfanilarmde (M

1728 SuIfanlTicAdd (C)
3592 Sulfapyridine

3593 Sulfathiazole fl)

4285 Sulfocarb (P)

3594 SuKosaric^ic Add fC)

4126 Sulfondiethvlmethane

4127 Sullonothvtmclhano

4128 Sullonmethane

1447 Sulionohthal

3595 Sulfonvldiphenol

1178 Sulfotep fP)

16G1 SullurfFS)

1177 Sulfur Dioxide

1178 Sulfur Hexafluoride (NFG)

1179 Sulfur Monochloddo (C)

1160 Sulfur Pentafiuonde

1181 SuIfurTeUalluonde (P)

1998 Sulfur Triaxtde (C)

1182 SulfuricAcid (C)

1183 Siiifurous Aod (Ci

3506 Sulfuryl Chloride fC)
1184 Sulfurvl Fluoride fNFG)

1185 Sulorofos

1186 Super Take Off
1157 Suoriusulfate H2

3597 Surfadsnls f)
2066 2,4ir-Tp.OA)

1189 T2 Toxin

1895 Tabun

3598 Talcn

1192 Tatstar

1417 TenntcAdd

1193 Tantalum fFSl

3600 Tantalum Polassium Fluoride

1194 TartaricAodd)

3601 Teurine

3002 IDE (P. OA)

1096 Tellurtum

1196 Tellurium Hei^fluoride (P)

3603 Tellurium Oxide

1198 Temoeohos

3998 Temaxepam
1199 TEPP (C. P)

1200 Tertradl

1997 Tertiufos

3605 Teraitol

1201 Tomhenvls fP)

3606 Terpin HytiralB

4286 Tersan (P)
1302 lestoslerone (I)
3607 Telrabromo m-Cresotsuironphthalein

3008 Tetrabromoethane (OA)

3609 TdtiBbutylammonium Hvdroxide fC)

4290 Telrabutvi Thioperoxvdicarbonic diamide (P)

4287 T'ehabulvIUiluiEm disulfide (P)

1416 Tetiacaine Hydrochioride

3610 1.2.4,b-TelrachlorobenzeneiP)
3611 2.3.7.&-TetrachlorodibenzofurBn

1205 2.3.7.&-Tetr8ChIorodlbenzD-i>-diaxin (P)

1204 1,1,2.2-1 QlrBChloro-l .2'Oiriuoroelhane
1205 1.1.1.2-TBlr8chloro-Z2-Difluort)eltianB

1203 2,4,4V5-TetrBchloro Diohenvl Sultone
3612 1.1.12-TBlrQChjorDelhane (P. OA)
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12D7 1,1.2.2-Teifachloit>5lhane {P OAi

36'3 1.1J2.2-Telfa£hloroelhsne fP. OA)

120B letiBdiloroethvlena IP OA)
3614 Tetrachloromelhane fP. OA)

12D9 TetrachloronsDhlhajene

3615 2.3.4.6-Tetrachlorooheno5 IP)

3616 TetrachloroDhthalic Add
•3517 TolradtlDroQuinonB

3616 TetradilofvinDhos fP)

1210 Telracvcltna Hvdrochlonde f)

1516. n-Telradacane (1)

1211 •Tslraathyl Lftnd fP)

3619 TatraBinvlRmmonium Bromide

3620 Telraethvlaminontum Hydroxide fC)
3621 TelraBthvldimiopvroo))osD)iele (P)
3622 TetcB9thv1snec>entQmine (PL)

3523 TetranthvlorthnsifiratB

3524 TclfBBthvIulumbanu 7P)

3625 TetraethvlDVTOohosDhetB IP)

4291 Tstmelhvl I'hiooeroxvdicartxrnic diamide (P) •
2012 TetrfielhvlUn (P)

3939 B-Teirahvdrccannihmol

4QQ0 O-'rolrahydrocannibinol
1212 Tetrahydrofuran rFL P)

1343 TotrahydronaDhtbaleno ICL)

3526 TeUofsooroDVl Trtanale

1632 Tetramelhvlatnmonium Chloride
3626 TBiramelfTvlnrnmonlum Hydroxide fC)
1216 Telramethvlbenztdine

1215 3 3'b.b'-TetrainelhvIbenrldine fP)

3529 TotramQlhvldiaminod'iohenvlmQthano

3630 TetrBmethvlenediamina 10)

3631 TobamelhvlolhvlenBdmnimo (PL)

1213 Tetramathvl Laad

1197 N.N,N',N'-TelramalhvleltTv)en6diBmine fCL)

3532 TelramethvlniBlhvlBnBdiarainB (PL OA)

4001 2^G,6-Telramelhvl pipehdine
1214 Teiramothvl SucdnonllrilB

3627- Tetramelhvl TTiiourea

3533 Totramolhylthiuram DisulRdo

4266 Totramolhyllhiuram monosutfido (P)
1490 Tetranltro Blue Tetrazolium

1217 TBlranrtromethane (P)

3634 Telraphenvltin

363b TeUBprooenvlsucdnicAnhydnde (CD

4272 I.T-TetmlhiodlcarbonolhionvD-bisDloercIine IP)

1491 Telrazolium NRolet (R

1216 iBlivl CE)

3637 Thallium ID Acatale (P)

3636 Thaliium (!) Carbonate IP)

3639 Thallium (1) Chloride (P)

1219. ThalRum fl) Nitrate fP)

3541 Ihaihum (til) Oxide (P)
3642 Thalftum (1) Setenlte IP)
1999 Thallium (1) Sultate (P)

3643 Thallous Acetate (P)

2000 Thallous Carbonate (P)

2001 Thallous Chloride (P)

2002 ThQltous MalonatB (P)

4159 Compressad Gases. n.o.s. (NFG)

2O03 Thallous Sutfale (P)

4070 Thebacon

4U02 ThebainoAIKHlcxd [^wder

3644 Theobromine

3645 Ttwimile (FS)
1746 Tttlamvial Sodium

4QS6 1-riM2-TnisnvIv-c»xlohBxvl|'PiPBfidme

1221 Thimeroia! (PI

1222 Thioacelamide (P)

3648 7-Thinharbllurtr-Arid (P)
1223 4.4-Thiobls(6.larl-Bulv)-m-CrBsd)

1957 i2'-ThiotHs(4-ChlorD-6-Me1hvl)-Ph6nol

1956 2.2-Tiiiobisf4.6-Dichloro)-Phenol
3649 ThiocHrhnmldn (P)

2004 ThiocarlMinda

1224 Thiocarbohydiazido

1225 4.4'.Thiodianiline (P)

1761 Thlodlcaib (P)

3050 Ttvodkilvcol

2QD5 Thiofanox (P)

3651 Thlofuran (FL)

1472 Thioolvcerol (P)

1226 TiTioqtvcolicAdd fC) •

3552 Thjoimidodicarbonic Diamide fP)

1565 ThiomalicAdd

3653 IhiomBlhannl fPG. P)

2006 Thion^n fP)

3654 Thionin

3061. Fhionyi Crilondc
4003 Thiopenlal

4004 • Thiopenlal Sodium

4292 Thiophonale sodium ff)

3656 Thioptiene (FL)

2007 Ttuoolienol (P)

3657 Thlophosoane (P)

3656 Thlophosphoryl Chloride (0)

2006 Thinsfimicarbaride (P)

1227 Thlouma (P)

1228 "Ihiram (P. OA)
3659 Thorin

3660 Thorium Oilonde

1229 Thorium Dioxide (P)

3831 Thorium Mela]

3602 Thorium NIItbIb

4129 Tlletamine and Zolazeoam

4047 Tllidino

3663 Throonina f")

1730 Thvmol (P)

3654 ThvroololithHlein

3665 Tnilic Add
4293 Tiilam (P)

3656 Tm Telrachloride (C1

1729 Tiron Indkalor '

4294 TifpHlB (P)
3667 Titanium Diborida

3666 Titanium Dioxide (1)

3659 Titanium Hvdrida (FS)

3670 Titanium Metal (FS)

3671 lilanium Oxida (P)

3672 Titanium Potassium Oxalate

3073 Titanium Sutfale

1230 Tllanium Tetrachiondo fC)

1569 Titanium Trfchloride (FS. C)

1402 Dlanous Chloride (FS)
1232 Trtanous Sulfale

1016 o-Tofidlna (P)

3575 Tolualdehvde

1233 Toluene (FL P)

3Q76 I'Dluena Dusncvenats (P)
1234 To!uene-2.4-Diisocvanate (P)

2013 Tb!uene-2.&-Dil5ocvanate (P)

3S77 Toluenedjamine (P. OA)
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Appendix G. Hazardous Materials Table

3676 O-Toluenesulfonic Add (C)
3679 p-Toluenesulronvi Chiofid& <C)
1235 o-lolUKliiie Hvdrcx:h!endB (P)
3661 m-Toluidine

1235 o-Toluidine (P)

1817 n-Tokiidine ̂ P)

42S3 m-Totvl metiivl caitamale fP)
1237 ToxBDhone (P. OA1
3684 Trooacanlh Gum f)
1616 Troosulohan CP)
4296 Triallale P)

3685 TrialJvl Cvanuraie
2015 TnamiDhos fPI

3686 Triani Phosphate Esters-fP)
2016 TriBfOfos

1425 TrihromoaceficAcid

3887 Tribromomothane P)
1238 Irlhutvl PnosDhate P)

36BB TrftJuMamrrte (C1
41/0 Tribulvllin (e!so sails and asters) P)
702 Trtcarbonvl Methvlcvdopenlariianvl Manoanese
1762 Trichlorton (P. OAl

2021 TnchlQrofcnlorotnaihvDsiianQ
2022 TrichloroldichloroDhanvDstiane (C)
1240 1.1.2-Tfichlofo-1.2.2-rnfiuoroothane fl)
3589 Trichloro-s-tnazinatnone (OX)
3690 TiTChloroaistatdBhvde fCL P)
1241 Trtdiloruacalic Acid fC)
2017 Tnchloroacetvt Chlonde (C)
41/1 12.3-TrichlDrDberuenB (P)
1242 1.2.4-Trichlorobenzene (P)
1819 2.3.4-Ttichlorobutene-l (P)
1244 1.1.1-Trtcnian)cttiBnB (P. OA)
1243 1.1.2-Trichloroelhane (P)
3691 Trichloroethene (P. OA)
1245 TrlchtoroelhvlenB (P. OA)
2018 TrrchloroethvlsilBne (FL)
1246 TrtchlaratluorDmethane (P)
3692 Trichlorasocvanuric Add (OX)
3693 Ttfchloromolhane (P. OA)
3694 Trichloromothanesulfonvl Chlorklo (P)
3695 Tridtloromelhanethiol (P)
1247 Tnchloronaphthalene
2019 Tnctiloronale (P)
3696 2.4.5-TnchlorDDhenal (P. OA)
1246 2.4.6-TrichloroDhenol P, OA)
1166. 2.4.5-TrichlorDDherKn:VBcetic Add (P. OA)
3698 2.4.5-TrichloroDhBnoxvacBlic Add Amine (OE)
3699 Z4.5-TnchIorDDheno}cvproDlontc Add EsterfOE)
37Q0 Z4.5-Trich]oiDpher»xvpropionicAdd P. OA)
2020 TiidilorDDhenvlsilane (C)
1249 12.3-Trich1orDDroDan8 (CD
3/Ql IrichlorDstlane (PL)

3702 Tnchlorotrinijomathane D
1515 n-Trtdacana
3703 Trtothanolsmma Dodacvlbonzenosuitonate (FL)
1250 Trielhanolamine Hydnachloride (P)
2G23 TrtathoxvsDane (FL)
1251 • TtralhvlBmina (FL P)

1252 TneUivlenatetramine (C)
1361 Trielhvl Phosphite (CD
1427 Triftuoroacetic Add (C)
3704 IrHiuoroaceticAnhvdnda (C)
1253 Trifluorobromomethane (NFG)
1844 3-(Trinuoromathvl) Benzaneamine (P)
1254 Triflurolin (P)

1255 Trifonne

3705 Tnoonaliine (!)

3706 Tnhexylamine (P)
1256 1.3.5-Trihydroxyt)enzene
1344 1.2.5.TnhvdioxvhBxane

3708 Triisobutylene Oxide
3709 Tnisopropylbsnzenesulfanyl Chloride (P)
16S0 Trosopropytnaphthalons Sulfonic Add (C)
1257 TrimellHic. Anhydride
4046 Trimepandine
1763 Trlmelhacarb

4076 3.4,o-TrimetnoxyamphetammB
1493 T nmethoxvbenzolc Aad

1258 Tfimethvl Banzene (CD
• 1821 Trimethvlphosphate (P)

3711 TrimelhvlacBtvl Chloride (PA)

1259 TrimsthvlamlnB (FD

1820 2.4.S-TnrnolJivlanllino P)

1B3B 2.4.6-Trimsthvlanirme

2024 Trroelhyichlotosilane (FL)
2025 TnmBlhyiolpnipanB Phosphlle P)
3712 TrimethvlDenlane (FL)
1280 i nmolhyt Phosphite (FL)
2026 Trimcthvltin Chloride (P)

3714 I.S.S-Trinitrobonzona (wot) (FS, 0
3716 2.4.6-Trinltroben2enBsuttonic Acid

1822 2,4,7-TrinilroflL;orBnone (P)
1261 2.4.6-TriRllrolaluane (wet) (E)
3716 Trioctylaniine
3/1/ Triolein

1252 TriorthocresYl Phosphate
3718 Trioxvmethylene (OA)
1263 Triphenvl Aniine

1264 Trtphenvl Phosphate
3719 Tiptienyl Phosphite (P)
1494 2.3.5>7nphenyl-2H'lebazolium Chloride
3720 TriohertvLarslne

3721 Triphenvlchlorometharrs

3722 Trtoherrvtena

3723 Triphenylphosphina
3724 Triphenylphosphoious
2027 Triphenvlfin Chloride

3726 7R!S(P)

1266 TrL'»(2.3-DajfomoorDpvl) Phosphate (P)

2028 Tris(2-Chloroethyl)Amin0 (P)
1823 TrisCAziridinyO-p-BanzoqulnonetP)
1267 Tris(HydraxymethyI)AminDelhane Acetate (P)
1265 Tris-d'AdifdinYOphosphina SuKids IhlolapB (P)
1626 Trrlhion P)

1268 Triton fl)
4005 Tropacocaine Hvdrochloride

1269 Trypan Blue (P).
3/28 Irypsin (•)
3729 Tryptophan (^
4297 Turtam (P)
3731 Tun^ton Disuttida (')
3730 Tungstert Dust or Metal (FS)

3732 Tungstan Hexalluoride
1270 Tungstan, Olhar Compounds
3/33 Tunasten Telluride

1676 TungsticAdd
3734 TunosticAnhydrtde
1661 Tunicamyon
1272 Turpentine (FL Q

1537 \ TweenIP)

3736 1 TvrosinQ f")
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3737 Tvrolhridn

1513 n-Undacane

15D9 MJndscanol

1273 Uradl Muslard fP)

3738 Uraraum '

1302 Uranium, Other Corripounds
1742 Uranyj Acetate

3739 Ufanyl Nltmta

1303 UrearPl

3740 Urea Nitrate 7F51

3741 Urea Peroxide (OG)

3742 Ufethan (P)

1304 UrelhBne (PI

1731 Uric Add

3743 Uridine rt

1305 ValaraldBtivds

1496 Valeric Add fCt

3744 ValeroniUtle

3745 Valervl Chtorida fCI

3746 Valine (*)

2029 ValincxTivan

13DB Vanadium (FS)

3747 Vanadium (\'i Oxida (P)

3748 Vanadium Chloride

3749 Vanadium Dichlonde

3750 Vanadium Oxvlrichloride (C1

1566 Vanadium Pentoxide (Pi

3751 'Vanadium Sulfate (Pi

3752 Vanadium TetrBchloride tC)
1497 Vancomyan Hydrodibrida

3753 Varnish

429B Veoadex (P)

4299 VomolBlo (PI

3754 Vetiane (I)

13DB Vestal IJ»H

13S5 Vtncristine

131D Nrtnyl Acetate (FU

2030 Wnvl Acetate Monomar (FL)

3755 VinvIAceHcAcid

3758 Vinvt Bonzoslo

1311 Vinvl Bromide (FG, PI

1312 \^nvl ChloridB (FG. PI

3760 Vmvlcvdoliexene (FU

1313 Vmvl Cvdohexene Dioxide (P)
1B24 Vmvl Fluonde (FG. P)
1315 Vmvlidene Chloride. Inhibited (FL P)

1B25 Vinvlidine Fluoride Monomer (FG, P)
3757 Vinvt isohutvl Ether fFL)

4158 Vinvl Methvl Ether (FG)

3758 VinviDvrroiidone

1314 VinvlToluene (CU

3759 Vinyl rrichlnmstlane (H.)
3/Q1 Vitamins (*)

1316 VM * P Naohtha (FU

1317 Vorlex (FU

1318 Vvdato IP)

1319 Warfarin (P)

2031 Warferin Sodium (P)

3762 Wax

1320 Weedone 170

3763 Wpsmdyne

3764 Xanlhine

3785 X\4azine

1325 Xviene (PL. P)

1419 Xvtene Cvanole FF (P)
1326 m-XvlenO'a.B'diamine

3766 Xvtenol (P)

1327 7 4-Xvlidine (Pi

3767 Xvlvt Bromide (1)

2032 Xvlvlene Dichloride (P)

1526 Yohlmbine

1326 YHritim (FS)

3768 YHrincn Nitrale (OX)

3769 Yttrium Oxaiale

1329 Zearalenone

3770 Zeolito

3771 Zenhiran Chloride O

1567 Zinc Acalale fOE)

3773 Zinc Ammonium Chtonda (OE)

3n4 Zinc Ammonium Nitrate (OX)

37/5 ZincArsenate (P)

3776 Zinc Arsenlte (P)

3777 Zinc Badtradn

1330 7inc Bervlliuni Silicate (P)

3778 Zinc Bomte (OE)

3//S Zinc Bromide (OE)

3780 Zinc Cartronale (OE)

3761 Zinc Chlorate (OX)

1331 ZincChlondefC)

1332 Zinc Chromate

3782 Zinc Cyanide (P)

1627 Zinc PielhvtdlthlocQibBmale

3783 ZincFluoborate

3784 Zinc Fluonde (OE)

3785 Zinc Fomiate (OE)

3/86 Zinc Hydrnsuirtle (OA)
1334 Zinc Metal (FS)

3787 Zinc NaDtithenata

1733 Zinc Nilralu (OX)

3768 Zinc Oxide (1)

3/69 Zinc Penrianoanate (OX)'

3790 Zinc Peroxide (0X1

3791 ZincPhenoisuIlonate (OB

1338 ZinrPhosnhate

2033 Zinc Phosohide (P)

1668 Zinc Phlhaloaanlne
3792 ZincSnicoriuorido (OE)

3793 Zinc Slearate (P)

1338 Zinc Sutfale (P)

3794 Zinc Sutfide (P)

3/95 Zinc Uranvi Acetate

3796 Ziram (P)

3797 Zirconium Boride

3798 Zirconium Chloride (C)

1734 Zirconium Dioxide

3799 Zirconium Hydride (FS)

3QD0 Zirconium Metal (FS)

3801 Zirconium Nitrate (OX)

1339 /irconiufTi Other Comoounds

3B02 2tconium Oxtde

3803 Zirconium Oxvchloride (P)

3804 Zirconium Phosphate

3805 Zirconium Potassium Fluoride (OE)

3806 Zirconium Silicate

3807 Zirconium Sulfate (OS)
3808 Zrfconiuni Telrachloride. Solid (O

3809 Zirconium Telrafluoride

1735 Zirconvl Chloride (P)
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Appendix G. Hazardous Materials Table

This Table is a compilation of lists of hazardous materials from the follo'Aing sources:

1. Environmental Protection Agency, Title 40 Code of Federal Regulations, Hazardous
Waste Regulations

2. Department of Transportation, Title 49 Code of Federal Regulations, Transportation of
Hazardous Materials

3. Michigan Acl 64, Hazardous Waste Management Act
4. Department of Labor, Occupational Safety & Health Administration, Title 29 Code of

Federal Regulations, SubpartZ, Toxic and Hazardous Substances
5. Environmental Protection Agency, Superfund Amendment & Reauthorizatlon Act

(SARA)/Title ill. Extremely Hazardous Substances
6. American Conference of Governmental Industrial Hygienists, Identification and

classifioation of carcinogens. (1986)
7. Michigan Slate University, List of Common Laboratory Wastes (includes common

nonhaz chemicals)

Key to Hazard Codes

c Corrosive

CL Combustible Liauid
E Explos'rve
FG Flammable Gas

FL Flammable Liauid
FS Flammable Solid

1 initafing Material
NFG Nonflammable Gas

OA Otherwise Reoulated Material Class A

OB Otherwise Reoulated Material Class B

OC Otherwise Regulated Material Class C
OD Othenvise Regulated Material Class D
OE Othenrvise Regulated Material Class E

OG Organic Peroxide

OX Oxidlzer .

P Poison
R Reactive
* Nonhazardous Waste by Michigan DEQ and EPA Definition.'

Note: Materials without a hazanl code have not been classified and may be hazardous.
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Appendix I. Severe Toxicity Wastes

Material Concentration (mo/l)
Aflatoxin 1.0

2.3.7.8-TetrachlorDdibenzo-p-dloxin l.D

1,2.3.7,S^enlachlorodibenzo-p-dloxln l.D

2,3,4.7,8-HBXQChlorodIbBnz&-[>-dioxln 1.0

1.2.3.6,7.6,>Hexachlorodlbenzo-t>-dloxin 1.0
1.2.3.7,6.9-Hexachlorodiben2o-p-dioxln 1.0

2.3.7.B-Tetrachlorodlt>enzofuran 1.0



Appendix J. Chemotherapy Agents Defined by EPA as Hazardous

Actinomycin D
Chlorambucll

Cyclophosphamide

Daunom\'cin

Melphalan

Mltomvdn C

Strgptozotocln

Uracll Mustard
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Appendix K. Explosive Materials

Acetylides of heav'y metals
i Aluminum ophorita explosive
( Amatol

Ammonium nitrate

Ammonium perehiorate

Ammonium picrate

Ammonium salt lattice

Buts'l tetryl

Calcium nrfrate

Copper acatyllde
Cyanurtc triazlde

CyclotrimethvlenetrinftramlnB

CydotetramathylBnetetranitramlne
DInltroethyleneurea

Dlnltfogtycerine

Dlnltrophsnol

Dlnttrophenolates

Dlnltrophenyl hvdrazine

Dinltroresordnol

Dinltrotoluene

DIplcryl sulfone

Dlplcrylamlne
Erythrftol tetranttrate

Fulminate of mercury

Fulminate of sliver

Fulminating gold

Fulminating mercury

Fulminating platinum

Fulminating silver
Gelatinized nltrocallulose

Guamrf n'rtrosoamlno quanyl tetrazene

Guanyl nitrosoBmino guanyllden hydrazlne
Heavy metal azides
Hexanlte -

Hexanltrodlphenylamlne

Hexanltrostllbene

Hexogen

Hydrazinlum nitrate
Hydrazolc acid

Lead mononltroresorclnate

Lead picrate
Lead salts

Lead styphnate

Magnealum ophorite
Mannitol hexanftrate

Mercury oxalate

Mercury tartrate

Mononltrotoluene

Nitrated cartaohydrate

Nitrated glucoside
Nitrated polvhydric alcohol
Nitrogen tilehloride-

Nitrogen trModide
NitrogiyceiinB

Nltroglydde

Nltroglycol

Nitroguanidine
Nltroparaffins

Nitronlum perehiorate

Nltfourea

Organic amine nitrates

Organic nitramlnes
Organic peroxides

Picramic add

Picratol

Picric add

Pieryl chloride
Picfvi fluoride

Polynltro aliphatic compounds
Potassium nitroamlnotetrazole

Sliver aeetyllde

Silver azide

Sliver styphnate
Silver tetrazene

Sodatol

Sodium amatol

Sodium dlnltro-ortho-cresolate

Sodium nitrate/potassium nitrate explosive
mixture
Sodium plcramate

Syphnlc add
Tetrazene

Tetranttrpcartjazole

Tetrytol

Trimethv'lolethane

Trtmontta

Trlnltroanlsole

Trinttrobenzene

Trinllrobenzolc acid

Trinltrocresol

Trlnltro-meta-crBsol

IrinltfonaphthalBne

Trinltrophenetol

Trinitrophlorogluclno!
Trinltroresordnoi

Trltonai
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Appendix A10-2

MSU Policies, Procedures, and Guidelines for

Radiation, Chemical, and Biological Safety
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MICHIGAN STATE UNIVERSITY

OFFICE OF VICE PKESIDENT FOR RESEARCH

AND DEAN OF THE GRADUATE SCHOOL

EAST LANSING • MICHIGAN • •4B824-1(M6

November I, 1989

MEMORANDUM ^ "

TO: Deans, Chairpersons, Directors, Faculty and Staff

FROM: John E. Cantlor^ljllSbi^ ̂  '
SUBJECT: Policies, Procedures and Guidelines for Radiation, Chemical and

Biological Safety

The University is required to comply with federal and state safety regulations
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 Safety.

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.

Enclosure

MSU is an Affirmative Action/Equal 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 arid Graduate Studies on

Radiation, Chemical and Biological Safety

Preamb.le

As a consequence of its charter and its central position in a
complex technological society, the University,must utilize in its
educational and research activities diverse elements, compounds and
organisms that may constitute a risk to man and the ecosystems which
sustain him. While the amounts of individual hazardous, substances are
characteristically small as compared with manufacturing companies the
University fully understands its responsibility for the careful
containment of hazardous substances. .. . . . .

As the employer of thousands of. persons engaged in administrative,
clerical, technical, trades, and servic.e .functions,.the University .
accepts the responsibility for providing and maintaining a safe working
environments. The Department of Public Safety maintains safety
inspections and instruction in general worker and student safety while,
the Office of Radiation,^Chemical and.Biological Safety maintairiis similar
programs for addressing risks from exposure to radiation and hazardous
organisms and substances. However, the responsibility for safety is
shared by all. All parties, in the University community accept 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 University is required to assist its employees and students by
providing a set of policies and procedures that define the measures
necessary to provide a safe working arid 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 locations 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 policies,
procedures, and guidelines:
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I. THE ADVISORY COMMITTEES ON RADIATION,
CHEMICAL AND BIOLOGICAL SAFETY (ACRCBS)

The charge to the Advisory Committee on Radiation, Chemical and
Biological Safety is as follows:

1. Formulate University wide policies, procedures, and guidelines,
on radiation, chemical and biological hazards. Recommendations
are advisory to the Provost, the Vice President for Research and
Graduate Studies and the Office of Radiation, Chemical and
Biological Safety. Recommendations will be in accordance with
applicable State and Federal regulations (see References (1)
a-h).

2. Review periodically all unit level policies, procedures, and
guidelines and work with units to assure that practices are in
accordance with University, State, and Federal policies.

3. Review periodically the University and unit level education
programs for radiation, chemical and biological safety to assure
that all personnel in the University community are informed fully
of potential dangers, rtsks involved, and-of the procedures
required for safe handling and operation.

4. Revietf periodically the University and unit level inspection
practices for radiation, chemical and biological hazards.

Composition of Committees will be as follows:

1. TheDirector, ORCBS, and the Chemical and Biohazards Safety
Officer will serve as ex officio members of the Committees.

2. Composition of the Committees shall be individuals knowledgeable
in the various specialties concerned and will conform to
applicable Federal and state statutes and guidelines.

3. The Committee members shall be appointed by the Vice President
for Research and Graduate Studies from a slate of candidates
presented to him by the Radiation, Chemical and Biological Safety
Advisory Committees. He may also consult with various advisors
and the University Director of Radiation, ChemicaT and Biological
Safety in making these appointments.

4. The Vice President for Research and Graduate Studies will appoint
various sub-committees. . ". -

,a. The Institutional Biosafety Subcommittee will be responsibl
for advising on safety in the use of potentially hazardous
biological materials and organisms will serve as the official
Uhiversily committees for recombinant DNA as required by NIH.
When meeting to consider matters associated with recombinant
DNAj the sUbcommittee membership will be augmented as
required by NIH guidelines.



The Institutional Blosafety Subcommittee will, if necessary,
be supplemented by a member knowledgeable in scientific
ethics and a member knowledgeable of the pertinent laws and
at least two of its members shall be from outside the
University. Appointments of committee members-wil 1 be by the
Vice. President for Research and Graduate Studies with advice
from the MSU Biohazards Committee and other campus experts.

b. 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).

c. 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 Committee shall include at
least 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 CommitteCj 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 Subcommittee Non-Medical
advisory to the Vice President for Research and Graduate
Studies and to the University Radiation Safety .Officer . The
Committee 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.

d. The Medical Radiation Safety, Subcommittee will be
responsible for medical, human use of radioisotope materials
licenses 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



State and Federal regulations. The Committee shall choose
its own chairperson. New 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 Committee
Chairperson.

Responsibilities: Medical Radiation Safety Subcommittee
shall be advisory to the Vice President for Research and
Graduate Studies and tp the University Radiation Safety
Officer. The Committee shall review and recommend policies
and procedures required to insure that the, University meets
.S.m:e and Federal gui..delines for the safe use of radioactive
materials in. the treatoent of human patients and in research
or instruction involving human subjects.

e. The Environmental Oversight Subcommittee will be responsible
for the use of pest control and other chemicals or
engineering controls which may pose a risk to segments of the

. university population, or to the general environment.



ir. - Division of Responsibilities

A. University Administration Responsibility

Surveillance of University practices dealing with radiation, chemical
and biological hazards will reside with the Office of Radiation,
Chemical and Biological Safety (ORCBS). The ORCBS will report
directly to the Vice President for Research and Graduate"Studies.
Protective services, fire safety, accident prevention and general
safety will be the responsibility of the bepartment. 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 All University Risk
Management Committee.

The Vice President for Research and Graduate Studiesand the Provost
are responsible for promoting liaison betirfeen the University faculty,
students and staff engaged in interaction, 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 biological
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.

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/
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Specific Duties

Educational and Training Programs

Provides general training programs in radiation,.chemical and
biological safety to all divisions.

Provides radiation, chemical and biological safety training for
those nonacademic personnel whose functions interface with the
academic.areas (e.g., custodians entering research labs).

Provides safety literature, of a general nature (in accordance with
Right-To-Kfiow legislation to all University divisions; content will
focus on radiation, chemical, and biohazards encountered in academic

-  and nonacademic areas.

Training of unit safety representatives in right to know
obligations.

Chemical Waste Disposal

. Will provide routine chemical waste disposal service to all
University divisions;

Is responsible for approving and coordinating non-routine
disposal of high volume'or high hazard materials, the cost of
which the Unit must arrange.

• Emergency Spills

Will provide The Department of Public Safety a 24-hour on-call
list of qualified individuals, for.radiation, chemical or
biohazard spill emergencies. Will cooperate with DPS to reduce
risk to campus populations.

Wil1. supervise appropriate individuals in the clean-up of
radiation/chemical/biohazard spills and determine when the areas
are safe to enter.

Will provide monitoring of ambient conditions and record-keeping
required in the follow-up of the radiation, chemical, biohazard
and/or spill.

Will .refer individuals tp the appropriate Office for health
moni-toring who are likely to have been exposed to hazardous
materials from the spill.

2. Fiscal Responsibility in Spills and Pollution 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 panel that carelessness within the uni't. 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 proportional part of the first $1,000 received from the
unit. ■ \

3. Polluting Incidents of Disaster Proportions

DPS: Maintains and activates the University disaster control
plan, consulting with appropriate 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 same day or following day will be
satisfactory, ORCBS will call the professional waste handling
emergency service unit.

If the affected, unit is unsure of the immediacy
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.

4. Clean-up and/or Maintenance of Equipment or Utility Systems
Contaminated With Hazardous Materials.

ORCBS will be responsible for this activity, and will, as
necessary, work with Physical Plant personnel in the resolution
of problems.

5. Emergency Spills

DPS: Will secure the area, utilizing appropfiate service agencies
as deemed necessary.

Will provide self-contained breathing apparatus for qualified
individuals who must remain in the spill area.

Will perform appropriate first-aid response for injured
persons utilizing all appropriate service agencies as deemed

and bel^esponsible for msurfng tramsportation of;
injured or exposed individuals to appropriate treatment medical
centelhs.

ORCBS- Will insure that all individuals potentially at are
informed of the nature of the risks and steps to mitigate ,
the risk.



Win provide DPS a 24-hour on-call list 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 provide monitoring of ambient environmental
conditions for hazardous substances and record-keeping
required, in the follow-up of the radiation, chemical,,
and/or biohazard 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 Responsibility:

After emergency action has been completed, a review panel
(one member; of the affected unit, one member of DPS and one
member of QRCBS) will review-the incident and file a s.ummary
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
proportional part of the first $1,000 received from the
uni t.

B. Unit Responsibility

It will be the responsibility of the units, (departments, institutes,
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 readily accessible to students and
employees as required by the Rig.ht-T6-Know legislation ahd as hew
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 responsibility for maintaining a unit safety system
iri compliance with federal and state regulations and University
policies for radiation, chemical and biological hazards lies
explicitly with the chief administrative officer of the unit.

Therefore, each uni t must:

i. Units shall have an identified unit safety officer.



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 ah effective and periodic inspection system that
will ensure continuity and compliance in the safety
program.

4. Provide for a unit education program that will inform all
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
update the unit's safety procedures in the radiation,
chemical and biological hazards ai'ea. 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 ^
Biological Hazards will periodically,review each unit s
proposed policies and procedures,, and when adequate, will
certify that the unit practices are in ciompliance with^
University policy at least biannually. and when appropriate^
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.

To help ensure the safe use of Radiological, Chemical, and/of
Biological materials (RCBM) those using such substances are reqyired
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.

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
implement 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 filesa report of
it's activities and inspections with the.Office 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 responsibility for the safety
and well-being of all personnel in contact with any
university-related activity utilizing radiation, chemical or
biological hazards lies with the project director and the
administrative officers responsible at the various university levels.
The specific responsibilities of the project director are as follows:

1. The project director is responsible for ensuring that all ,
personnel under his/her supervision have been instructed
with regard to general safety requirements of laboratory or
work area operation, as described in the Chemical and
Biological Safety Manual available from ORCBS.

2. 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 general program of laboratory or work area
safety, the project director is responsible for instructing
personnel in the nature of the risks and in safe practices or
in directing personnel to sources of information concerning
safe practices. The project director is responsible for
understanding the risks associated with the acceptance into,
or shippings from, his/her designated area all hazardous
radioactive, chemical or biological agents. He/She is to be
aware of the known dangers in working with eath particular
hazardous radiation, chemical or biological material and to
take the necessary protective and containment.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
laws and comply with them.

3. The project director is responsible 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.

4. 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 activities for which the project
director is responsible. Each- individual must be informed
of the "extent of risk" (where known) in utilizing hazardous
substances.



5. In order to protect individuals from unwitting and
unnecessary exposure, the project director is responsible
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 al§o responsible for the safe packaging p.f waste
materials destined to be picked lip by Laboratory Animal Care
Service (LACS) or ORCBS. Hazardous materials may not be
disposed of without approval of ORCBS.

6. The project director is responsible for knowing whether
health monitoring for employees or students fs appropriate.
ORCBS will assist in this determination and direct^the
individuals to the Office for arranging the physicians
appointments.

D. The Individual's Responsibility

The. individual lab employee or student is functionally responsible
for his, or her own safety. (The nature of the responsibilities
differ among these individuals.)

All 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.
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III. POLICIES ON CHEMICALS

Materials that constitute a potential "chemical hazard" to-individuals
,encountering them are diverse and preisent 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 Categories

Hazardous chemicals will be classified as either Extremely Hazardous
Chemicals (EHC) whose routine use should be discouraged or as

..Moderately Hazai^dous 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 will be permitted only when additional stringent regulations
are met.

B. Extremely Hazardous Chemicals (EHC)

The EHC list will be regularly updated by the Chemical 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 assisted 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 regulations and guidelines for
acquiring, transporting, storing, using, disposing of, and monitoring
specific EHCSi

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 physical
and chemicaT properties, information on antidotes, precautions,
clean-up procedures and so forth.

Stocks of EHC must be stored in secured storage facilities to which,
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
continue in force while EHCs are present. The Office of Radiation,
Chemical and BiologicaT Safety will provide signs for University
areas.

Personnel using or associated with EHC materials must be informed of
the proper handling 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.

C. University and Unit Responsibilities for Chemical Hazards

Acquisitioning, disbursement, use, transportation and disposal of EHC
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.

D. Project Director Responsibilities

The project director is a key individual in all efforts to establish
and improve safe procedures for handling chemical hazards.^ The
following specific responsibilities lie with the project director.
The project director must: j

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
handling 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



2. 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 locations and in working order. They must ensure
that prominent signs call attention to where hazardous
materials are used, and that they, stipulate appropriate
safety procedures.

3. Be certain that all personnel are aware of and capable of
using 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 keeping the quantity
of flammable materials below the posted maximum for the
laboratory.

4. Have definite and well-described procedures, known and
easily accessible to all individuals working in the
laboratory, which are to be applied in handling and
reporting, laboratory accidents.,

5. .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-To-Know requirements. Ensure that entry of untrained
persons into restricted access areas is strictly controlled
or prohibited.

6. Project directors using materials on the EHC list incur 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 left unattended or unsecured.

b. Each project director must make Material Data Sheets
available and inform all involved perspnrteT of known
specific hazards in thie handling of each hazardous
substance before work has begun with that substance.

.  He/ she must ensure that proper techniques of handling
-and disposing of neW EHCs have been reviewed as well as
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procedures for dealing with possible 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 director will hold periodic meetings (not
less than annually) with all involved personnel to
review safety matters and provide updates with regard
to toxicities, modes of handling and so forth.^ ORCBS
will assist upon request. All new employees will be
provided with access to instructions and to safety
irifofmafion.

E. Faculty and Teaching Assistants Responsible for Instructional
Laboratories, and Demonstration Areas

Each instructor or teaching assistant using such facilities
should:

1. Avoid the use of hazardous materials and operations whenever
safe alternatives are available without a substantial loss
in instructional quality. Extremely hazardous chemicals
(EHC) ca.nnot be used in undergraduate instruction. Instruct
all students using the laboratory or facility.of the
location and proper use of all safety equipment before any
potentially hazardous work is undertaken.

2. Clearly define safe operating procedures (e.g., use of
transfer boxes, wearing safety glasses, gloves, or aprons)
and strictly enforce their use.

3. Notify 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.

4. 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 experimental
exercise is conducted.

5,. Be certain that there is a Ma"terial Data Sheet for all
chemically 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.

7. Be certain that ORCBS approved disposal 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 document 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 adnrinistrators 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.

Venomous 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 and modern technical
procedures must be followed both for the protection of the
personnel concerned and huma^ and other living populations beyond
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the lab. The project director is responsible for the safe
conduct of all activities employing such hazardous biological
agents. The unit director either directly responsible or
responsible through the unit safety committee. Pathogenic
organisms should never be used in teaching where non-pathogenic
organisms or organisms of low pathogenicity will suffice. The
following general policies and procedures are to be followed.
More detailed procedures may be found in sections III-V of the
ORCBS Chemical and Biological Safety Manual.

All cultures isolated from clinical specimens, natural
environments, or of unknown orgins must be assumed to be
infectious agents until proven otherwise. The utilization of
aseptic techniques is essential in the transfer and handling of
any microorganism.

Local health facilities under the jurisdiction of the University
must be informed prior to the initiation of research with
Infectious or hazardous biological materials so that proper
serums, antibiotics, or other counter agents will.be available in
case of an accident which leads to an infection or intoxication.
The additional precaution of notifying area,hospitals may be
justified in high risk situations.

The project director should have a definite procedure, available
in writing for the immediate handling and reporting of laboratory
accidents which may result in infecting persotinel under his/her
supervision or the release into the environment of potentially
viable infectious agents.
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V. 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 pf different
segments of haitural 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 no; apriori way of knowing the
nature of possible 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
methodology 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 University.

Level, of Containment:

The Guidelines call for the use of good microbiological technique
and for physical and biological barriers to prevent the
dissemination of potentially hazardous biological agents. The
level of containmenti both physcial and biological, in all
studies is to match the estimated potential nazara for eacli uT
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.

The University

Since in almost all cases NIH grants are made to institutions
rather than individuals, the responsibilities of the project
director are also 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.

18



Project Director

The project director has the primary responsibillty for:

1. Determining the appropriate level of biological and physical
■. containment.

2. Preparing procedures for dealing with accidental spills and
overt personnel contamination.

3. Determining the applicability of various precautionary
medical practices, serological monitoring, and immuniation
when available.

4. Securing approval of the Institutional Biosafety Committee
(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 will "provide general
guidelines for the format.
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VI. RADIGHAZARDS POLICIES

A. Guidelines

The use of radioisotopes in the State of Michigan 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 University will operate so as to
reduce risk of exposure to a minimum commensurate with conducting
its necessary research, instructional and public, service
programs.

B. Approval to.Obtain and Use Radioisotopes . . .

Each laboratory is,required to obtain from the Isotope Committee
approval prior to using radioactive 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 all .
proposed investigations. Each project leader shall present, in
writing, his/her request to obtain and use radioactive isotopes
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 Biological Safety Office (phone
355-0153). .

C. MSU Ordering Procedures

All 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. All requisitions should be se,nt by the Project
Leader directly to the Purchasing Department.

D. Transfer of Radioactive Isotopes

On-campus transfer of material between investigators on different
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 laws require that the shipper must obtain, through the MSU
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 radioactive
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shipments, including cyclotron produced material, must be checked
through the Office of Radiationi Chemical and'Biological Safety
for compliance with Nuclear Regulatory Commission and State
regulations covering the receipt and transfer of such materials.

E. Radioisotope Inventories

A radioisotope inventory will be mailed routinely-to each project
leader. The corrected fbrmis must be returned promptly to the
Office of Radiation, Chemical and Biological Safety to assure
continued authorization for acquisition and use of radioactive
materials.

F. Use of Radiation Generating Equipment

All radiation generating equipment shall be operated in
accordance with the Michigan Department of Public Health's
Ionizing Radiation Rules.

G. Surveys and Inspections

A radiation survey shall be made by the Office of Radiation
Chemical and Biological Safety, before a hew installation is
placed in routine operation and whenever changes are made which
could affect radiation protection.

ORCBS will make arihual inspections of all radiation generating
equipme.r)t in accordance with Michigan Department of Public
Health's ionizing Radiation Rules.

H. Warning Signs

ATI radiation producing'-equipment shall'"bear a decal with
the statement: "CAUTION RADIATION-- This equipment produces
radiation, when energized."

I  Registration'

All machines producing ionizing radiation must be registered
with the State of.Michigan through the Office of Radiation,
Chemical and Biological Safety.

J. Responsibilities of the Radiation Safety Officer (RSO) •

The institution's radiation safety program is conducted under the
authority of two radiation Safety sub-committees, medical and
non-medical, and is implemented by the Radiation Safety Officer
(RSO) within the Office of Radiation, Chemical and Biological
Safety. The duties of the RSO include preparing regulations,
developing training programs, advising on matters of radiation
pro1;ection, maintaining a system of accountability for all _
radioactive materials from procurement to disposal, inspecting
work spaces, radiation equipment and' hand.ling procedures,
determining personnel radiation exposures., monitoring
environmental radiation levels, and insti'tuting corrective action
in the event of accidents or emergencies.
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K. Responsibilities 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 regulations
governing the use of radionuclides in his/her possession, and 2)
the safe use of his/her radionuclides by other investigators or
technicians who work with the material under his/her supervision.
She/he has the obligation to:
1. Ensure that individuals working with 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.)

2. Avoid any unnecessary exposure, either to himself/herself or
to others working under him/her.

3.. Limit the use of radionuclides charged to,him/her to
individuals over whom he/she has supervision and to specified
locations.

4. Keep current the working records on receipt and dispostion of
radionuclides in his/her possession including use in
research, transfers to other approved laboratories, storage,
waste disposal etc.

5. Notify ORCBS and the appropriate administrative department of
any personnel changes and changes in rooms or areas in which
radioactive materials may be used or stpred.

6. Keep an accurate and up-to-date' inventory of the amount of
radioactive material possessed and be prepared to submit this
inventory to inspectors upon request.

7. Ensure that fully operational survey instrumentation is
available to enable personnel to monitor for radiation levels
during operations exposure and for surface contamination.

8. Inform the ORCBS when he/she cannot fulfill his/her
responsibilities because of absence and designate another
qualified individual to supervise the work.

9. Inform the ORCBS when a woman who is or will be working with'
a source of radiation under his/her supervision is known to
be pregnant. This is required by State law.

The importance of proper record keeping by the individual users
as well as. by the institution under whose auspices the work, is
beirig performed cannot be overemphasized. 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
legal purposes as well for an effective radiation safety and
protection program.

L. Training Required for Working with Radionuclides

Training is required in basic radionuclide handling 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.

M. Standards, for Radiation Exposure

The basic radiation protection standards formulated by the NRG
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 limits that are set for allowable radiation
exposures, the general policy is to void all unnecessary, exposure
to ionizing radiation. Copies of the regulations and other
guides may be obtained from the Office of Radiation, Chemical and
Biological Safety.

N. Personnel Monitoring

Personnel monitoring devices 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 limits.

0. Laboratory Design and Equipment

Successful work with radioisotopes requires the use of
laboratories and equipment specially designed for the purpose.
Consult ORCBS for assistance.

P. 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.

Q. Monitoring Instruments

Every laboratory using radioactive 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
resjjonsible 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 independent
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 enrollment in Michigan State
University,* individuals who have been exposed to toxic materials
at University facilities muist agree to obtain competent medical
examination and advice relative to possible risks to their
health.

It is the responsibility of the project director through his/her
administrative unit in which the suspected exposure occurred to
arrange for appropriate notification of the Office of Radiation,
Chemical'and Biological Safety.

1. The Office of Radiation, Chemical and Biological. Safety 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 shall 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 Registrar for all students, and with the ORCBS
for visitors.

Depending on the categories of the individuals requiring medical
monitoring 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 language 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 incident 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.

(  : j
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YIII. SPECIAL CASES

Suspected 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 potentially hazardous equipment, facilities
and laboratories must first obtain the written approval the
Director of. ORCBS. The Director .of QRCBS shal.1 consult with the
Safety Advisory Committee on: (a) whether .to transfer
responsibility for the unwanted facility, ''equi.pment or laboratory

.  to another qualified user or, (b).whether to dispose of it.
Arrangements for covering the costs'of.decOmmissipning and
disposal or transfer shall be negotiated among the units and
colleges involved.
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IX.... REFERBICE-S

Federal Riglit-To-Know LegisTatTon Cl?R Title 29, Chapter XYII,
Part 1910, Sutpart <Z., SePtipn.l91iO, 1200.

Toxic Substance Control ^Pubf.ic Law 94-469 (S. 3149),
October 11, 1976.

Occupational Safety and Health Act of 1970: PL 91-596 (S.
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Guidelines for Research rnvpl.v:ing Recpmbinant DMA,. National
Institute of Health, current iissue.

NRC Code of Federal ̂ Regulations;, Title 10, Parts 19 and 20.

Michigan Occupational Health and Safety, Cat No. 154, P.A.. 1974
and Act No. 306, P.A. 1969 as ammended.

Michigan Ionizing Radiation Rules, Act No. 305, P.A. 1972.

Michigan Department of Natural.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.
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Chart - see Appendix 1.
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28
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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 Departnient of Environmental Quality's (DEQ)
Instructions for Completing Form EQP 5111, Operating License Application Form for Hazardous
Waste Treatment, Storage, and Disposal Facilities. See Forrn 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 299.9501. 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
to 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 farhiliar with the plan and determine whether the plan needs any updating.

(Check as appropriate)

□  Applicant for Operating License for Existing Facility

X' Applicant for Operating License for New, Altered, Enlarged, or Expanded Facility

This template is organized as follows:

INTRODUCTION
A7.A BACKGROUND INFORMATION

A7.A.1 Purpose of the Contingency Plan
A7.A.2 Description of Facility Operations
A7.A.3 ■ Identification of Potential. SJtuations

A7.B EMERGENCY COORDINATORS
A7.B.1 Identification of Primary and Alternate Emergency Coordinators
■A7.B.2 Qualifications of the Emergency Coordinators
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.i 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

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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Table A7.D.1 Federal, State, and Local Response Contacts
A7.D.6 Procedures to Be Used to Monitor Equipment Should Facility Operations

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
A7.E.2(b) Written Incident Report

A7.F PROCEDURES FOR REVIEWING AND AMENDING THE CONTINGENCY PLAN

Attachment A7.1 Documentation of Arrangements with Local Authorities
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

ffl GUIDANCE/REFERENCES

DEQ, Operational Memo 111-22: "Implementation 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.A.1 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. It is 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, soil, or
water.

The provisions of this plan will be.carried out immediately whenever there is a fire, explosion, 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 Illness that could result from releases of materials at the facility.
This information has been submitted to:
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Michigan Department of Environmental Quality
Michigan State University Police Department
East Lansing Police Department
East Lansing Fire Department
Sparrow Hospital'

MSU has and continues to provide state and local agencies with copies and amendments to
our contingency plan

Is. . . '

A7.A.2 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 ah 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-gaIions 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
prbtocols 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 EMS personnel arid 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 emergericy
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 Implemented in the event of any of
the following incidents:
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- 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 impact human health or the environment

- 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 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 resulting 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 Contingency Plan at the direction of the Emergency Coordinator.

A7.B EMERGENCY COORDINATORS

[R 299.9607 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 travel 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 listed in the order in which they will assume
responsibility.

An Emergency Coordinator will, at all times, be either at the EHS Office (355-0153), the
Waste Storage Facility (355-1780), or on call. The individual on call will carry the MSU
HazasTdous Materials Pager (360-6271), and can arrive on campus within a short period of
time following notification. The EHS Hazardous Waste Coordinator 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 will, at all times, be either at the Waste Storage Facility, or on call.
The individual on call is available to reach the facility within a short period of time following
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notification. 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 arid 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
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, arid are posted
on the wall beside all telephones in the facility.
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Table A7.B.1 Identification of Primary and Alternate Emergency Coordinators

Michigan State University Waste Storage Facility

Priority Name Address Work Phone Home Phone

Primary
Coordinator

Brian Smith
846 Eagles Nest
Ct, Mason, Ml

517-432-4454

517-881-7410*
517-676-3912

First Alternate

Coordinator
Thomas Grover

3790 Zimmer Rd,
Williamston, Ml

517-355-6651

517-896-1005* ,
517-896-1005*

Second Alternate

Coordinator
Robert J. Ceru

514 Vanderveen

Dr, Mason, MI

517-355-5146

517-881-9502*
517-676-9004

Third Alternate

Coordinator
John Farmer

645 Haslett Rd,

Williamston, Mi

517-432-5646

517-881-9501*.
517-655-6809

Alternate

Coordinator
Phil .Weinstein

8605 Wheatdale,

Lansing, Ml
517-432-8043

517-230-1722*
517-455-7525

Alternate

Coordinator
Genevieve Cottrell

131 Horace

Perry, Mi

517-432-8715

810-624-3326*
810-624-3326*

Alternate

Coordinator
David Erickson

6070 Park Lake

Rd, Bath, MI

517-355-6545

517-256-9033*
517-256-9033*

Alternate

Coordinator
Pat Thompson

211 Coventry Ln,
Mason, Mi

517-355-6743

517-285-0520*
517-676-3632

Alternate

Coordinator
Jonathan Stiegiitz

2301 Hanover Dr,
Lansing, Ml

517-432-5660

517-256-9001*
517-853-8162

Alternate

Coordinator
James Green

4509 Chippewa,
Okemos, Mi

517-355-4514

517-881-9505*
517-381-1803

*Denotes cell phone number

A7.B.3 Authority to Commit Resources
[R 299.9607 and 40 CFR §264.55]

MSU Administration supports and deiegates authority to emergency coordinators to access any
necessary resources in the event of an incident at the MSU WSF.

A7.C IMPLEMENTATION OF THE CONTINGENCY PLAN
[R 299.9607 and 40 CFR §§264.51. 264,52, and 264.56]

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 irnplement 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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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 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 wouid impact human health or the environment.
- 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.

- Uncontrolied 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 resulting 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 Contingency Plan at the direction bf the Emergency Coordinator.

An Emergency Coordinator 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 arrive on campus within a short period of
time following notification.

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 norrnal .business hours. The Emergency Coordinator and the
appropriate emergency response unit are notified, depending 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 facility
personnel and the emergency coordinator in order to efficiently respond to the release of
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hazardous waste or hazardous waste constituents that could 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 ensuring that all appropriate authorities 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 nori-operatlonal 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. VVSF personnel are also
accessible via cell phone communication 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 Identity and volume of hazardous wastes presently at
the storage facility.

A7.D.3 Procedures to Be Used to Assess Potential Hazards 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. Irritating, or asphyxiating gases which may be generated as a

result of the release.

- The effect of the contamination and run-off of the water, or other chemical agents used to
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 sjDreading hazards.

A7.D.4 Procedures to Determine if Evacuation is Necessary and immediate
Notification of Michigan Poiiution Emergency Aierting 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 coordinators
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: ■

1. Name and telephone number of the reporting individual
2. Name and address of the facility (Michigan State University Waste Storage

Facility, 3634 E. Jolly Road, Lansing, Ml)
3. Time and type of incident
4. Type and quantity of materials involved
5. Possible hazards to human health or the environment
6. Extent of injuries, if applicable ,

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-disposabie 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 functions are described below.

Ail 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. Ail containers will be moved either by hand or by
hand-truck devices. Following the identification of the released substances, materials used for
decontamination will be placed into appropriate containers for shipment 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 517-355-0306

State: Phone:

Michigan State Police 517-332-2521
MDEQ - Waste Management Division 517-353-6010
MDEQ -T- Pollution Emergency Alert System 800-292-4706

National Response Center: Phone:
National Response Center 800-424-8802
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Attachment A7.3 is a detailed description of the type, amount, and location of ail emergency
equipment at the Michigan State University Waste Storage Facility. .

A7.D,6 Procedures to Be Used to Monitor Equipment Should Facility Operations

[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56(fj]

The MSU WSF is a storage facility only and does not have any valves, pipes, tanks, or other
treatment vessels that require monitoring. . . .

A7.D.7 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 containment 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 regulations 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 I.D. #. Waste Stream and Substance

001. Flammable Liquid, Toxic

002. Mixed Acid Solutions ';

003. Flammable Liquid, Corrosive

. 004. Chromic Acid/Sulfuric Acid Solutions

005. Nitric Acid Solutions

006. Formalin Solution

007. Pesticide/Herbicide Rinsate

008. Mercury Contaminated Debris

009. Paint Related Material

010. Chloroform Debris

011. Aflatoxin Debris

012. PCS Debris

013. PCB Ballasts

015. Organic Peroxides Lab Pack

016. Perchloric Acid Lab Pack

017. Pyrophoric Lab Pack

018. Flammable Solids Lab Pack

019. Flammable Liquids Lab Pack

020. Aerosol Lab Pack

021. Poison Lab Pack

022. Corrosive Solids Lab Pack

023. Oxidizer Lab Pack

024. Water Reactive Lab Pack

025. Not Classified Lab Pack

026. Compressed Gas Cylinders

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 will be placed into appropriate containers for shipment to a licensed 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 mo.st 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 arid 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 faciiity.
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 confirmed that all
degradation has been removed to acceptable levels.

Following an emergency situation resulting in the release of hazardous waste, the surface water
flowing adjacent to 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. - Ail equipment used in the response to the.emergency situation will be disposed of,
or decontaminated, following the completion of the decontamination process. Ail 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(1) and G)

The following subsections identify procedures that must be followed to meet the notification and
record keeping requirements.

A7.E.1 Procedures, to Be Used to Notify State and Federal Officials Prior to
Commencement of Operations
[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.56]

Before operations are resumed, an inspection 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 decontamination procedures, the
following actions will occur:

- 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 has been restocked and is on-hand.

- The emergency coordinator will let the agencies listed In Table A7.D.1 know the date that
operations will commence at the MSU WSF.

A7.E.2 Record Keeping Requirements
[R 299.9607 and 40 CFR §§264.51, 264.52, and 264.560)]

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.

A7.E(2)(b) Written Incident Report

Within 15 days of an incident requiring implementation of the Contingency Plan, the Michigan
State University Waste Storage facility will submit a written incident report to the EPA Regional
Administrator and the Director of the MDNRE.

The report will contain the following information:

1. Name, address, and telephone number of the facility, and the owner/operator.
2. Date, time, and type of incident.
3. Typeand quantityof materials involved.
4. Assessment of actual or potential hazards to human' health and the envlronm.ent.
5. Extent of injuries, if applicable.
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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

[R 299.9607 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: Evacuation Routes

Attachment A7.3: Emergency Equipment Description

Attachment A7.4: Procedure for Assessing Off-Site Risk During and After a Significant
Release
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MICHIGAN STATE
UNIVERS fTY

March 23. 2010

Sparrow Hospital
Theresa Jenkins
Emergency Department
1215 E. Michigan
Lansing, Mi 48912

To Whom this may concern,

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 piaice 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 acknowiedge receipt of the Plan by signing below.

•  DEPARTMENT OF

ENVIROMMENTAL
HEALTH & SAFETY

Office of.Badiafion,
Cheniicaf; iSt Oiologlpal

Safety

Michigan State. Univeisi^.
C-125 Research Complex -

Engineering
East losing, Mi

48824-1326

.  517/355-0153 .

Fax: 517/353-4871 ■

We have received the Michigan State University Contingency Plan in the
event that an emergency would require its implementation.

Signature

C>/Occ i I Nz.cJzN')
Printed Name and Title

Date .

MSUissnaMimattve-aoSon, ■ .





MICHIGAN STATE
UNIVERS ITY

March 23. 2010

Michigan State University
Department of Pubiic Safety
Penny Fischer
Public Safety Building

To Whoiti this may concern,

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 acknowledge receipt of the Plan by signing below.
V—-.1

.  DEPARTMENT OF

ENVIRONMENTAL

HEALTH & SAFETY

Office of: Radiation,
Chemical, & Biological

Safety

Michigan State Universi^
C-125 Research Complex -

Enflineering
'  East Ijnsing,'Ml

48824-1326

.  517/355-0153

Fax: 517/353-4871

We have received the Michigan State University Contingency Plan in the
event that an emergency would require its implementation.

Signature

Printed Narrie^and Title

3-2-5"-/o
Date

MSUisinalHimaSvesctioii,





MICHIGAN STATE
UNIVERS ITY

March 23, 2010

East Lansing Fire Department
Tim Huil

1700 Abbott road

East Lansing, Ml 48823

To WbgrnThis may concern.

S
DEPARTMENT OF

ENVIRONMENTAL

HEALTH & SAFETY

. Office of Radiation,
Chemical, & Biologicai

Safety

Michigan ̂ te University
C-125 Research Complex -

Engineering
East Lansing, Ml

48824-1326

517/355-0153

Fax: 517/353-4871

The Environmentai Health arid 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 iri place with various emergency response units that would be
involved were a response heeded. The license renewal requires that we
have on file an acknowledgement of receipt of the facility Contihgency
Plan by the various responding parties.

Please acknowledge receipt of the Plan by signing below.

We have received the Michigan State University Contingency Plan in the
event that an emergency would require its implementation.

Signature

3-T

Printed Name and Title

Date

MSU is an alBmialive-acOon,





MICHIGAN STATE
UNIVERS ITY

March 23, 2010

East Lansing Police Department
Tom Wihert
409 Park Lane

East Lansing, MI 48823

To. Whom this may concernj

the Environmental Health and Safety Department at Michigan State
University is updating the Operating. License of the Hazardous WaMe
Facili'ty. 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 fiie an acknowledgement of receipt of the facility Contingency
Plan by the various responding parties.

Please acknowledge receipt of the Plan by signing below.

S
DEPARTMENT OF

ENVIRONMENTAL

HEALTH & SAFETY

Office of Radiation,
Cfiemical, & Biological

Safety

- Michigan State Univeisiiy
C-125'Research Compiex-

Engineering •
.  East Lansing, Ml

48824-1326

517/355-6153
Fax; 517/353-^71

I  ■ ' .

We have received the Michigan State University Contingency Plan In the
event that an emergency would require its Implementation.

Ll
Signature • ^

^  1

Ll ^
Printed Name and Title

3 • Z. 5 - Z o. IO
Date.

MSUIsmamnnaSK-acBon.





Attachment A7.2: Evacuation Plan

There are several factors which combine to' determine that an extensive 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 their.permanent work station.

An evacuation of the'facility shouid be performed in the event of any emergency situation, or
when either the Hazardous Materials Professional or the Hazardous Waste Coordinator
believes a sufficient threat to safety or the environment exists.

The evacuation route for all areas of the facility is through the closest door providing clear
access to the outside. Since each room has a door providing direct outside access the
evacuation will usually be directed along the closest route. If the most direct route is blocked
then an, alternative route through the closest alternative door should be utilized. Figures A7.2
and A7.3, indicating the evacuation routes, are posted in each storage room at the WSF.

Following evacuation 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 this location is
down-wind of the facility, then the personnel should move further to the west alpng Jolly Road.

The following emergency precautions are posted along with the excavation routes and safety
equipment iocations 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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Last Update Date: 2/6/2013 Filename: 0_0475B_01_BASE.dug

X - location of smoke detector (ceiling)

1 - location of heat sensor (ceiling)

FE - location of Fire Extinguisher (wall)

Figure A7-3
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A. -o'.imeht A7-3 Revibv-.. 2

WASTE STORAGE FACILITY EMERGENCY EQUIPMENT LIST

FIRE EXTINGUISHmG SYSTEMS
(The Inergen Fire Supression System services all the rooms at the Waste Storage Facility)

Quantity Physical Description and Capability

Inergen Fire Suppression System—Ultrayiolet detector heads
Ansul Halon Fire Supression System - heat/smoke detector head
Fire Extinguisher-10-A:80-B:C dry chemical - rated ABC
Fire Extmguisher-35 lb. C02~rated 6 BC
Fire Extmguisher-17 lb. C02~rated 4 BC
Fire Extinguishers - Dry chemical - 10-A:40B:C

Location-CRm#!

East 110

West

East ICQ

East 120

East lio
West (^ & S Walls)

COMMUNICATION AND ALARM SYSTEMS
( Guardian Alarm System monitors all the building alarms including intrusion, fire, organic vapors and low temperature)

Quantity Physical Description and Capability Location-CRm#)

1

1

1

1

.2

Guardian intrusion alarm and motion detection system
Enmet ISA-44-5 multi-channel organic vapor monitoring system
Low temperature monitoring system—yariable temperature set
Explosion-proof telephone—external communication
Touch-tone telephones—external conununication

East 110 and West

East 110

East 110

East 120

East 110 & West Qffice area

(8/7/2013)



Attachment A7-3 Revision 2

WASTE STORAGE FACILITY EMERGENCY jEOinPMENT T JST
* MSB — Middle Storage Building **SRV = Special Response Vehicle (available but not on site)

SPILL CONTROL EQUIPMENT

Quantity Physical Description and Capability T.ocatinn-('Rm#'>

1  Hako Minuteman Mercury Vacuum and tools-cleaning toxic dusts and liquids **SRV
4  Plastic chemical scoops—manipulation of solids and liquids East lOb
1  Dust pan—collection of solid floor debris East 100
1  Stiff broom and handle—yarious sweeping East 100
1  Soft broom and handle—yarious sweeping EastlOO
1  Bench dust brush—bench-top sweeping EastlOO

Blastic bus trays—secondary containment of liquid containers East 100,120 &130
4  Large funnels-transferring liquids EastlOO
2  Small funnels-transferring liquids EastlOO

SPILL CONTROL NETJTRAT JZEBS

Quantity Physical Description and Ganabilitv Location-rRm#!

1  50 lb. bag of sodium bicarbonate-for neutralizing acid spills *MSB

(8/7/2013)



A. 'iment A7-3 Revise 2

SPILL CONTROL ABSORBENTS

Quantity Physical Description and Capability Location-(Rni#l

2

1

1

1

4

4

2

8 lb. bag of Haz-Mat Pig-up Pulp—absorbs 5-gal./bag of all liquids
Box of 10 Haz-Mat Pig Pillows—absorbs l-gal./pillow of all liquids
Box of 12 Haz-Mat Pig Socks (3 "xlO')—absorbs 100 oz. each of all liquids
Roll(38"xl44') hydrocarbon selective fabric—absorbs solvents off water
30 lb. bag Super-Fine granular sorbent—diking and absorbing liquids
Bags universal absorbent pads
Bags superfine absorbent and universal absorbent pads

*MSB

*MSB

*MSB

**SRV

*MSB&**SRV

*MSB

West

(8/7/2013)



Attachment A7-3
Revision 2

WASTE STORAGE FACILITY EMERGENCY EOUIPJVtENT LIST
* MSB = Middle Storage Building **SRV = Special Response Vehicle (available but not on site)

DRUM HANDLING EQUIPMENT

Quantity Physical Description and Canabibtv

2

1

1

1

1

6

2

1000 pound drum hand trucks-movement of 30-55 gal; drums
1000 pound aluminum drum doUy-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

Location-CRm#!

East 100&*MSB

East 100

**SRV

East 100

**SRy

East 130 & *MSB

East 100

MISCELLANEOUS EQUIPMENT

Quantity. Physical Descrintion and Canabilitv

1

2

2

2

1

1

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-rRm#!

*MSB

East 100&120

East 100

EastlOO

*MSB

East 100

(8/7/2013)



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 vidll be performed by EHS persoimel, 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 ACTION

1.0 Record Incident Parameters 1.1 Document time the incident occurred, identify
location, where/how the incident began.

1.2 Identify staff witnesses having direct knowledge
of the incident

1.3 Gather local metrological data form local sources/
National Weather Service and any site informatiorL

2.0 Develop Event Narrative "2.1 Determine the sequence of events and timeline
leading up to and throughout the incident by
interviewing staff and any outside witnesses.

2.2 Indentify specific location, material/equipment
Involved in the incident and the size/scope of the
event.

3.0 Develop list of Materials/Substance 3.1 Identify all the materials/substances involved in the
event, using the previous steps and verify that up-to
date records are used.

3.2 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 Monitoring During Incident
RESPONSBILTY

4.1 State or federal agencies may model the dispersion
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.

4.2 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 continut
until downwind data is consistent with upwind data.

5.0 Post Incident Sample Collection 5.1 State and federal agencies may develop a sainpUng
Flail for tiie 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

6.0 Evaluate Data for Screening Potential
Bisk

5.2 State and federal agencies may identify and document
Substances found to be present in levels the exceed
screening levels.

6.1 Federal and state agencies that collect samples will
screen the collected data against relevant screening
levels.

7.0 Corrective Action

6.2 Federal and state agencies will prepare a risk
assessment screening report. MSU will
cooperate with these agencies in the screening ■
and report preparation if requested.

7.1 Based on the results of the foregoing data
Collection, MSU's EHS will perform corrective
actions in accordance with its Part 111 hazardous

waste fecility operating license.
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Closure arid Postclosure Care Plans, Revision 3
Site ID No. MID 053 343 976

FORM EOF 5111 ATTACHMENT TEMPLATE All
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 ho>vto
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 299.9613 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 specified herein are
adopted by reference in R 299.11003. This license application template-addresses
requirements for the proper closure and; if necessary, 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
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 (November 1986), and its Updates.

This template is organized as follows:

All.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.A.5(a) Closure of Container Storage Areas
A11 .A.6 Certification of Closure

A11 .A.7 Postclosure Notices Filed

A11.B POSTCLOSURE CARE PLAN

All. B.I Applicability

All.A CLOSURE PLAN

A11 .A.1 Closure Performance Standard
.  [R 299.9613 and 40 CFR §264.111]

This Closure Plan is designed to ensure that the facility will be closed in a manner that achieves
the following:

Page 1 of 7 Form EQP 5111 Attachment Template All 9/12/13



Closure and Pcstclosure 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:
I

(Check as appropriate)'

X' Use and management of containers R 299.9614 and 40 CFR §264.178

□ Tank systems R 299.9615 and 40 CFR §264.197

n Surface impoundments R 299.9616 and 40 CFR §264.228

n Waste piles R 299.9617 and 40 CFR §264.258

D Land treatment® R 299.9618 and 40 CFR §264.280

n Landfill R 299.9619 and 40 CFR §264.310

O Incinerators R 299.9620 and 40 CFR §264.351

n Drip pads'' R 299.9621 and 40 CFR §264.575

□ Miscellaneous units R 299.9623 and 40 CFR §§264.601-603

n Hazardous waste munitions and explosive storage'' R 299.9637 and 40 CFR §264.1202

n Boilers and industrial fumances R 299.9808 and 40 CFR §266.102(e)(11)

® 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-Specificlnformation
[R 299.9613 and 40 CFR §§264.112(b)(3) and (6)]

Table A11.A.1 Hazardous Waste Management Units information

The following table identifies each hazardous waste management unit at the Michigan State
University Waste Storage Facility subject to the closure requirements of this hazardous waste
management facility operating license. The table also includes: each units maximum licensed
hazardous waste inventory, a list of the waste codes managed in the unit, the anticipated date .
of closure (if known), and the estimated duration of closure activities once closure begins. Unit-

Page 2 of 7 Form EQP 5111 Attachment Template All 9/12/13



Closure and Postclosure Care Plans, Revision 3
Site ID No. MID 053 343 976

specific methods for closure and detailed schedules are discussed in Section 11A.5 of this
template.

Unit

Desighation

- Maximum

Inventory
(Include Units)

Waste Codes of '

Hazardous

Wastes Managed

Scheduled

Closure

- Date

Estimated Duration

of Closure

SOI 7900 gallons
total (see Table
C1-2)

See Table A2.A1 N/A 180 Days

A11.A.3 Schedule of Final Facility Closure
[R 299.9613 'and 40 CFR §264.112(b)(6)]

The Michigan State University Waste Storage facility:
V- ■ ■

(Check as appropriate)

□  Anticipates completing final closure of the entire facility by [insert 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 Facility Closure
Closure Activity Time Completed
Receipt of final load of wastes Day 1
Disposal of final inventory (excl. chromic acid Day 1-90
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

Page 3 of 7 Form EQP 5111 Attachment Template A11 9/12/13



Closure and Postciosure Care Plans, Revision 3
Site ID No. MID 053 343 976

A11 .A.4 Notification and Time Allowed for Closure

[R 299.9613 and 40 CFR §§264.112(d)(2) and 264.113(a) and (b)]

Final closure activities will be initiated within 90 days of receipt of the finai voiume of hazardous
wastes and completed within 180 days of receipt of the finai 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 independent,
qualified, registered professional engineer of the state of Michigan.

A11.A.4(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 facility or any unit is necessary, the MSU WSF will
request an extension in accordance with the requirements 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.

ea GUIDANCE/REFERENCES

•  Part 201, Environmental Remediation, of Act 451. September 1996.
B  Test Methods for Evaluating Solid Waste; Physical/Chemical Methods SW 846, Update Hi

plus Variations. December 1996. EPA

A11 .A.5(a) Closure of Container Storage Areas
[R 299.9614 and 40 CFR §264.178]:'

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 wili be decontaminated or removed.-

B. Specific Closure Procedures

Specific 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 ciosure will be transported to a licensed disposal
facility. Any containers with any portion of hazardous material will be transported as a
hazardous waste.

Page4of7 Form EQP 5111 Attachment Template All 9/12/13



Closure and Postdosure Care Plans, Revision 3
Site ID No. MiD 053 343 976

2. Unit inspection Procedures

A visual inspection of ail areas .of the WSF will be conducted to verify that ail hazardous
materials have been removed and any spills have been cleaned up.

3. Decontamination Procedures •

Prior to decontamination procedures, ail 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.I.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 B5-2 EPA
Reference Methods and Detection Limits. If the total volatile organic (USEPA Method 8260)
content of the wash water is greater than 100 pg/l, it will be transported to a licensed disposal
facility. If the total volatile organic content of the wash water is less than 100 pg/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 spiil 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 perforrned 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 handled at MSU WSF.

-5. Additional Waste Management 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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Closure and Postclosure Care Plans,-Revision 3
Site ID No. MID 053 343 976

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 reporting limits 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 identiify 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
entitled Sampling Strategies and Statistics Training Materiais for Part 201 Cieanup Criteria
(^TM). Excavations will also be performed according to the criteria 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 registered
professional engineer. Documentation supporting the independent registered engineer's
certification will be furnished to the Director in accordance with R 299.9613(3), including:

1. The results of all sampling and analysis;
2. Sampling and analysis procedures;
3. A map showing the location where samples were obtained;
4. Any statistical evaluations of sampling data;
5. A summary of waste types arid quantities removed from the site and the destination of

these wastes; and
6. If soil has been excavated, the final depth and elevation of the excavation and a

description of the fill material used.

The MSU WSF facility 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:

I 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 sulamitted. Based on my inquiry of the
person or persons who manage the system, or those persons directly responsible for gathering
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Closure and Postclosure Care Plans, Revision 3
Site ID No. MID 053 343 976

the information, the information submitted is, to be the best of my knowledge and belief, true,
accurate, and complete. I 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
[R 299.9613 and 40 CFR §264.118]

A11.B.1 Applicability
(Check as appropriate)

X  Not applicable: Hazardous waste will not be left behind at closure. A survey plat,
postclosure care, postclosure certifications, and other notices are not required.

n  Applicable:

n  Contingent plan
n  Landfill unit

Page7of7 Form EQP 5111 Attachment Template All 9/12/13
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TABLE B5-2

EPA Reference Methods and Detection Limits

I  Soil Monitoring Parameters
Michigan State University
Waste Storage Facility
Lansing, Michigan

'  . Detection Limit

Parameter EPA Reference Method (mg/Kg)
SVOCs . EPA Method 8270C

Acenapthene , "100
Acenaphthylene , 100
Aniline ■ . NA
Anthracene •, 100 .
Azobenzene ^ 20
Benzo(a)anthraGene .100 .
Benzo(a)pyrene. 200
Benzo(b)fiudranthene 200
B;enzo(ghi)perylene 200 ^
Benzo(k)fiuoranthene 200
Banzyl Alcohol 2,500
Bis(2-chloroethoxy)methane 200
Bis(2-chlorethyI)ether - 100
Bis(2-chloroisoprdpyl)ether 100
Bis(2-ethylhexyl)phthalate 250
4-Bromophenyl Phenylether 200
Butyl Benzyl Phthalate.' -250
Carbazole . '250
4-Chloro-3-methylphenol 200
2-Chldronaphthalene , 200
2-Ch1orophenol . 330,
4-Chlorophenyl Phenylether "100 '
Chrysene - , •
Di-n-butyl Phthalate 25,0
Di-n-octal Phthalate ' 250
Dibenzo(a,h)anthracene ' 200
Dibenzofuran 250
2,4-Dicholophenol 330
Diethyl Phthalate • 250

. Dimethyl Phthalate, 250
2,4-Dimethylphenol 330
2,4-Dlnitrophenol 830
2,4-Dlnitrotoluene ' 250
2,6-Dinitrotoluene ■ 250
Fluoranthene ' 100
Fluorene , • " 100
Hexachlorobenzene 200
Hexachlorocyclopentadiene 330



TABLE B.5-2(cont.)

EPA Reference Methods and Detection Limits

Soil Monitoring Parameters
Michigan State University
Waste Storage Facility
Lansing, Michigan

Detection Limit

Parameter EPA Reference Method fmq/Kg)

SVOCs EPA Method 8270C .

Hexachiorethane 100

ldeno(1,2,3-cd)pyrene 200
■isophorone • . 100
2-Methyl-4,.6-dinitrDphenol 830
2-Methylnaphthalene 2.50
2-Methylphenol ■ 330
3&4-Methylphenoi 660
Naphthalene 100
2-Nitroani|ine 500
3-Nitroanriine 500
4-Nitroaniline ■ ■ 500
Nitrobenzene 200
2-Nitrophenol 330
4-Nitrophenol 830
N-Nitrosodlmethylamine i ' 250
N-Nitrosodi-n-propyiamine ' 200
N-Nitrosodiphenylamine - 200
Pentachiorophenol 800
Phenanthrene '100
Phenol . 330
Pyrene ' 100
Pyrldine NA '

.1,2,4-Trichlorobenezene 200
2,4,5-TrlchiDrophenol 3,30
2,4,5-Trichlorophenol" 330

NA: Not Available

mm



Table B5-2

Soil Monitoring Parameters

Metals from 40 CFR Part 261 Appendix VII

Parameter EPA Reference Method

Antimony EPA 6020A

Arsenic EPA 6G2QA

Barium EPA 602QA

Cadmium EPA 6G20A

Chromium EPA 6G20A

Lead ■ EPA 6G20A

Mercury EPA 74718

Nickel EPA 6G20A

■ Selenium EPA6G2GA,

■ Silver • EPA 6G20A

Thallium EPA6G20A

'  Zinc EPA 6G2GA
Cyanide ASTM D7511-G9

Detection Limit fug/kg)

30G

10G

1G0G

50

500

■  1000.

50

1000

200

. 100

500

1000

100

Page 3 - revision 2 (9/12/13)
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Engineering Plans, Revision 2
Site ID No. M1D053343976

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 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 additional protection against run-on having an

impact on any area of the.facility.

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
construction 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

impervious 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 storage room has a 6-inch concrete containment lip built into every wall. This provides

ample containment in the event of an accidental release of waste substances. 264.175(a)(3)

indicates 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. Bearing this in mind,

the following containment capacities 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 gallons

B. Maximum Storage:

80 • 1 gallon or less bottles (i.e. 80 x 1 gal or 320 x 1 qt)

100 5 gallon containers

5  30 gallon containers

50 55 gallon rhetal or polyethylene barrels

TOTAL:

80 gallons

500 gallons

150 gallons

2750 gallons

3480 gallons

C. Necessary Containment: 348 gallons.

The 3200 gallon capacity is adequate for Room 101.

Room 130: Storage Room

A. Existing 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

3  55 gallon

TOTAL:

750 gallons

165 gallons

915 gallons

C. Necessary Containment: 92 gallons.

The 389 gallon capacity is in excess of the total volume required.
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Room 120 - Lab Pack Room

A. Existing Containment:

20 feet X 16.5 feet x 0.5 feet = 165.0 cu. ft. x 7.48 gailons/cu. ft. = 1234 gallons .

B. Maximum Storage:

An assortment of containers being prepared for consolidation as well as. items only suitable for

lab packing are stored in this room . They range in size from 1 rniiiiiiter to 5 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 calculations for each storage room clearly indicate that the necessary

containment requirements are achieved for each compartment of the facility. The total

containment capacity of the facility is 4823 gallons, while the necessary total capacity 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, effectively preventing the migration of

released substances into the septic field.

Containment Capacity of West Storage Building

The West Storage building contains a 3-inch concrete lip surrounding the storage room. With

dimensfons of 62' by 50", the containment capacity is calculated as follows:

62 feet x 50 feet x 0.25 feet = 775 cu.feet x 7.48galllons/cubic foot = 5797 gallons

The maximum storage.volume for this room is 4500 gallons. The necessary containment is 450

gallons, ten percent of volume. The 5797 gallon containment capacity is in excess of the

required containment.
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B6.3 Engineering Plans

Engineering plans of the East Storage Building are enclosed as Appendix B6-2. Engineering

plans of the West. Storage Building are enclosed as Appendix 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 specifications of

the building and materials are provided in Appendix B6-1.

The building design permits 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

containment in each storage area. The building has been designed 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 addition, the electrical controls of the ESB have been placed in the

mechanical room (110). This room is completely separate from the storage areas.

Extensive security devices and emergency equipment have been installed at the WSF. The

purpose of the security system is to keep unauthorized 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 suppression 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 Consolidation Room (100). An emergency eye-wash station
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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 floor.

The construction of the loading docks was intended to facilitate the safe handling of wastes both
into and out of the facility. . Engineering plans for the diking around the loading dock are and for
the canopy over the loading dock are included as Appendix B6-5.

B6.4 Operation Standards

The East Storage Building is equipped with a dual, Independent gas fired, forced air heating
system. The independent, 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 been installed to permit the use of a portable generator in the event of a power

failure.

These precautions 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, readied containers are
stored either in the Lab Pack Room, or in the Consolidation Room.

When unloading, solvents are moved to the Consolidation 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.
•  .s . .

The Consolidation Room generally receives ail 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 rnoved 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, co'rrosivity, and toxieity are included in Appendix 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

consists .of a drench shower head with a "panic-ring-activated, stay-open" vaive while the eye^

wash has a "panic-bar" operated valve. Should an emergency situation arise, the WSF is

equipped 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 Figure A7-3 (after the list of equipment).

The stationary equipment in the chemical waste building includes a toilet, two partial walk in

fume hoods, fume hood, a no-drain sink, eye-wash station, shower, as well as many items listed

in the table. Items included in the equipment list are on site, but not necessarily stored in the

chernical 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 with 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 explosion-proof lights, and blowout

designed hinged 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. Incompatible 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 100, as indicated in Figure C1-1.

The concrete floor of the storage rooms are coated with the phenolic fesin or the acrylic

urethane described in Appendix B6-i3. This appendix contains the manufacturer's
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Ignitable materials taken to the Consolidation Room (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 materiais are also taken from the loading dock directly into the Consoiidation

. Room where they are either stored or consoiidated. 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 tie
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 allovv a truck to back-up into the inside of the canopy for the loading of
containers.
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MICHIGAN STATE
UNIVERS ITY

Michigan State University Waste Storage Facility Alteration and Document
Submittal Schedule

West Storage Building

Founded

Vice President

for Research

and Graduate

Studies

Timeline (after permit approval)

Remove existing items stored inside Day 1-30 (upon NRC approval
Repair cracks/gaps in floor Day's 30-40

Coat floor with epoxy coating to make
impervious

Days 35-45

Install throw switch for emergency

generator

Days 1-45

Submit certification of installation of floor

coating in West Building

Day 120

East Storage Building

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

Building

Day 90-120

Coat Floors in Middle Building and corridor Day 90-120

Submit as-buiit engineering plans of East
Building and certification of installation of
floor coatings in East and Middle Buildings

Day 150

Office of

Environmental

Health & Safety

GiltnerHall

293 Farm Lane, Room 150

East Lansing, Ml 48824

517-355-0153

Fax; 517-432-6688

ehs.msu.edu

Version 1 (8/7/13)

MSU Is an affirmative-action,

equal-opportunity employer.



Figur B62-a Corridor entrance to East St tage Building
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Appendix B6-2

Engineering drawings for East Storage Building
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Appendix B6-5

East Storage 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. Hazardous Waste Code B. Estimated Annual C. Unit of D.l. Process

Line Number Quantity of Waste Measure Code

1 DOOl 140057 P SOI

2 D002 24067 P SOI

3 D003 435 P SOI

4 D004 95122 P SOI

5 D005 53265 P SOI

6 D006 83999 P SOI

7 D007 98286 P SOI

8 D008 76770 P SOI

9 D009 54604 P SOI

10 DOlO 32175 P SOI

11 DOll 121644 P SOI

12 D012 <100 P SOI

13 D013 10890 P SOI

14 D014 10890 P SOI

15 D015 <100 P SOI

16 D016 . . 12375 P SOI

17 D017 <100 P SOI

18 D018 106920 P ■ SOI

19 □019 51975 P SOI

20 □020 <100 P SOI

21 □021 8415 P SOI

22 □022 125864 P SOI

23 □023 <100 P SOI

24 □024 <100 P SOI

_ 25 □025 .  <100 P SOI

26 □026 9405 P SOI

27 □027 5940 P SOI

28 □028 10890 P SOI

29 □029 <100 P SOI

30 □030 5940 P SOI

31 □031 <100 P SOI-

32 □032 <100 P SOI

33 □033 <100 P SOI ■

34 □034 <100 P SOI

35 □035 ,28449 P • SOI

36 □036 25245 P SOI

37 □037 <100 P sol

38 □038 102465 P SOI

39 □039 1485 P SOl

40 □040 24255 P SOI

41 □041 <100 P  ■ SOI

42 □042 <100 P SOI

43 □043 <100 ■P SOI

44 OOlS . 518 P. SOI

Page 1 of 13 Version 2, 11/5/2013



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

45 002S <100 P 501

46 003S <100 P 501

47 004S . <100 P 501

48 005S •  <100 P 501

49 006S <100 P 501

50 007S <100 P 501-

51 F002. 127300 P 501

52 F003 139671 P 501

53 F004 <100 P 501

54 F005 125730 P 501

55 FG25 <100 P 501

56 F027 <100 P 501

57 F032 <100 P 501

58 F035 <100 P 501 .

59 F039 <100 P 501

60 POOl <100 P 501

61 P002 <100 P 501

62 P003 <100 P 501

63- P004 <100 P 501

64 P005 <100 P  ■ 501

65 P006 <100 P 501

66 P007 <100 P  . 501

67 POOS <100 P 501

68 P009 <100 P 501

.... 69 POlO . .  ... ... <100 R._ . . 501

70 POll- <100 P 501

71 P012 <100 P 501

72 P013 <100 P 501

73 P014 <100 P 501

74 P015 <100 P 501

75 P016 <100 P 501

76 P017 <100 P 501

77 P018 <100 P 501

78 P020 <100 P 501

79 P021 <100 P 501

o
00

P022 <100 P 501

81 P023 <100 P 501

.  82 P024 . <100 P 501.

83 P026 <100 P 501

84 P027 . <100 P 501

85 P028 <100 P 501

86 P029 . <100 3 501

87 P030 <100 P 501

88 P031 <100 P 501

Page 2 of 13 Version 2, 11/5/2013



MSU Waste Storage Facility

Description of Hazardous Wastes

XIV. Description of Hazardous Wastes 1
A. Hazardous Waste Code B. Estimated Annual C. Unit of D.l. Process

Line Number Quantity of Waste Measure Code

89 P033 <100 P 501

90 P034 <100 P SOI

91 P036 <100 P SOI

92 P037 <100 P SOI

93 P039 <100 P SOI

94 PO^O <100 P SOI

95' P041 <100 P SOI

96 P042 <100 P SOI

97 P043 <100 P SOI

98 • P044 <100 P SOI

99 P045 <100 P SOI

100. . P046 <100 P SOI

101 P047 <100 P SOI

102, P048 <100 P SOI

103 P049 <100 P SOI .

104 P050 <100 P SOI

105 P051 <100 P SOI

106 P054 <100 P SOI

107 P056 <100 P SOI

108 P057 . <100 P SOI

109 P058 <100 P SOI

110 P059 <100 P SOI

111 P060 <100 P SOI

112 P052 <100 P SOI

.  .113 P063 J. _ , <100 P _ SOI _

114 P064 <100 P SOI

115 P066 <100 P SOI

116 P067 <100 P SOI

117 P068 <100 P SOI

118 P069 <100 P SOI

119 P070 <100 P SOI

120 P071 <100 P SOI

121 P072 <100 P SOI •

122 P073 <100 P SOI

123 P074 <100 P SOI

124 P075 <100 P SOI

125 P076 <100 P SOI

126 P077 <100 P SOI

127 P078 <100 P SOI

128 P082 <100 P SOI.

129 P084 <100 P SOI

130 P085 <100 P SOI

131 P087 <100 P SOI

132 P088 <100 P SOI

Page 3 of 13 Version 2, 11/5/2013



■  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

133 P089 <100 P 501

134 P092 <100 P 501

135 P093 ' <100 P 501

136 P094 <100 P 501

137 P097 <100 P 501

138 P098 <100 P 501-

139 P099 <100 P 501

140 PlOl <100 P 501

141 P102 <100 P 501

142 P103 <100 P 501

143 P104 <100 P 501

144 P105 • <100 P 501

145 P106 <100 P 501

146 P108. <100 P 501

147 P109 <100 P 501

148 PllO <100 P 501

149 Pill <100 P 501

150 P112 <100 P 501

151 P113 <100 P 501

152 P114 <100 P 501

153 P115 <100 P 501' ■

154 P116 <100 P 501

155 P118 <100 P 501

156 P119 <100 P 501

■157. P120 <100 P  . . . .. 501. .

158 P121 <100 P 501 '

159 P122 <100 P 501

160 P123 <100 P 501

161 P127 <100 P 501

162 P128 <100 P 501 ■

163 P185 ■  <100 P 501

164 P188 <100 P 501

165 P189 <100 P 501

166 P190 <100 P' 501

167 P191 <100 P 501

168 P192 <100 P 501

169 P194 " <100 P 501

170 P196 <100 P 501

171 P197 <100 P 501

172 P198 <100 P 501

173 P199 <100 P 501

• 174 P201 <100 P 501

175 P202 <100 P 501

176 P203 <100 P 501

Page 4 of 13 Version 2, 11/5/2013



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

177 P204 <100 P 501

178 P2Q5 <100 P 501

179 UOOl <100 P 501

180 U002 43065 P 501

181 U003 21780 P 501

182 U004 <100 P 501

183 U005 - <100 P 501

184 U006 <100 P 501

185 U007 990 P 501

186 U008 495 P 501

187 U009 1980 P 501

188 UOlO <100 P 501

189 UOll <100 P 501

190 U012 <100 P 501

191 U014 <100 P 501

192 U015 <100 P 501

193 U016 <100 P 501

194 U017 <100 P 501

195 • U018 <100 P' 501

.  196 U019 12375 P 501

197 U020 ■  <100 P 501

198 U021 <100 P 501

199 U022 <100 P 501

200 U023 <100 P 501

201 U024 . . . <100 P. 501 .

202 U025 <100 P 501

203 U026 <100 P 501

204 U027 <100 P 501

205 U028 <100 P 501

206 U029 <100 P 501

207 U030 <100 P 501

208 U03i 31680 P 501

209 U032 <100 P 501

210 U033 <100 P 501

211 ' U034 <100 P 501

212 U035 <100 P 501

213 U036 <100 P 501

214 U037 <100 P 501

215. U03B <100 P 501

216 U039 <100 P 501

217 U041 7920 P 501

218 U042 <100 P 501

219 U043 <100 P 501

220 U044 48015 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.l. Process

Line Number Quantity of Waste Measure Code

221 U045 <100 P SOI

222 U046 <100 P SOI

223 U047 <100 P SOI

224 U048 <100 P SOI

225 U049 <100 P SOI

226 U050 <100 P SOI

227 U051 <100 P SOI

228 U052 11880 P SOI

229 U053 <100 P SOI

230 U055 <100 P SOI

231 U056 5940 P SOI

232 U057 7920 P SOI

233 U058 <100 P SOI-

234 U059 <100 P SOI

235 U060 <100 ■P SOI

236 U061 <100 P SOI

237 U062 <100 P SOI

238 U063 <100 P SOI

239 U064 <100 P SOI

240 U066 <100 P SOI

241 U067 <100 P SOI

242 U068 <100 P SOI

243 U069 3960 P SOI'

244 U070 <100 P SOI

._245 U071 . . . .  <100 P SOI.

246 U072 <100 P SOI

247 U073 <100 P SOI

248 U074 <100 P- SOI

249 U075 <100 P SOI

250 U076 5940 P SOI

251 U077 7425 P SOI

252 U07S <100 P SOI

253 j U079 <100 P SOI

254 U080 27225 P SOI

255 U081 <100 P SOI

256 U082 <100 P SOI

257 U083 <100 P SOI

258 U084 <100 P SOI

259 U085 <100 P SOI

260 U086 <100 P SOI

261 U087 <100 P SOI

262 U088 3960 P SOI-

263 IJ089 <100 P SOI

254 U090 <100 P SOI
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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 ot D.l. Process

Line Number Quantity of Waste Measure Code

265 U091 <100 P 501

265 U092 <100 P 501

267 U093 <100 P 501

258 U094 <100 P 501

269 U095 <100 P 501

270 U096 <100 P 501

271 U097' <100 P 501

272 U098 <100 P 501

273 U099 <100 P 501

274 UlOl <100 P 501

275 U102 <100 P 501

.276 U103 <100 P  • 501

277 U105 ■ <100 P 501

278 U106 <100 P 501

279 U107 <100 P 501

280 U108 4950 P 501

281 U109 <100 P 501

282 UllO <100 P 501

283 Ulll ■ ■ <ioo1p 501

284 U112 15345jP 501

285 U113 <100Ip 501

286 U114 <100!P 501

287 U115 <100|P 501

288 U116 <100 P 501

..289 U117.... .  . . 52470 P . . • 501. ..

290 U118 <100 P 501

291 U119 <100 P 501

292 U120 <100 P 501

293 U121 <100 P 501

294 U122 88182 P 501

295 U123 22275 P 501

296 U124 <100 P 501 .

297 U125 <100 P 501

298 U126 <100 P 501

299 U127 <100 P 501-

300 U128 <100 P 501

301 U129 <100 P 501

302 U130 <100 P 501

303 U131 <100 ■p 501

-304 U132 <100 P 501

305 U133 7920 P 501

306 U134 495 P 501

307 U135 <100 P 501

308 U136 <100 P 501
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MSU Waste Storage Facility

Description of Hazardous Wastes

XIV, Description of Hazardous Wastes 1

Line

A. Hazardous Waste Code

Number

B. Estimated Annual

Quantity of Waste

C. Unit of

Measure

D.l. Process

Code

309 U137 .  <100 P SOI

310 U138 500 P SOI

311 U140 9405 P SOI

312 U141 <100 P SOI

313 U142 <100 P SOI '

314 U143 . <100 P SOI

315 U144 <100 P SOI

316 U145 <100 P SOI

317 U146 <100 P SOI

318 U147 <100 P SOI

319 U148 <100 P sgi

320 U149 <100 P SOI

321 U150 <100 P SOI

322 U151 <100 P SOI

323 U152 <100 P SOI

324 U153 <100 P SOI

325 U154 ■ 20295 P SOI

326 U155 . <100 P SOI

327 U156 <100 P SOI

328 U157 <100 P SOI

329 U158 <100 P SOI

330 U159 ■ <100 P SOI

331 U160 <100 P SOI

332 U161 <100 P . SOI

.333 U162 .. .. 2065 P SOI ..

334 U163 <100 P SOI

335 U164 <100 P SOI

336 U165 133 P SOI

337 U166 <100 P SOI

338 U167 <100 P SOI

339 , U158 <100 P SOI

340- U169 <100 P SOI

341 U170 <100 P SOI

342 U171 <100 P SOI

343 U172 <100 P SOI

344 U173 <100 P SOI

345 U174 <100 P SOI

346 U176 <100 P SOI

347 U177 <100 P SOI

348 .0178 <100 P SOI

349 U179 ■  <100 P SOI

350 U180 <100 P SOI

351 U181 <100 P SOI

352 U182 <100 P SOI
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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

353 U183 <100 P 501

354 U184 <100 P 501

355 U185 <100 P 501

356 U186 <100 P 501

357 U187 <100 P 501

358 U188 47124 P 501

359 U189 <100 P 501

360 U19Q <100 P 501

361 U191 <100 P 501

362 U192 <100 P ■ 501

• • 363 U193 <100 P 501

364 U194 <100 P 501

365 U196 34650 P 501

366 U197 <100 P 501

367 U200 <100 P 501

368 U201 <100 P 501

369 U203 <100 P 501

370 U204 <100 P 501

371 U205 <100 P 501

372 U206 <100 P 501

373 U207 <100 P 501

374 U208 <100 P 501

375 U209 <100 P 501

376 U210 <100 P 501

377 U211. . - .  .. 13860 P 501

378 U213 42570 P 501

379 U214 <100 P 501

380 U215 <100 P 501

381 ■ U216 <100 P 501

382 U217 <100 P 501

383 U218 <100 P 501

384 U219 <100 P 501 ■

385 U220 ' 52470 P 501

386 U221 <100 P 501

387 U222 <100 P 501

388 U223 <100 P 501

389 U225 <100 P 501

390 U226 16335 P 501

391 U227 <100 P 501

392 U228 1980 P 501

393 U234 <100 P 501

394 U235 <100 P 501

395 U236 <100 P 501

.396 U237 <100 P ■ 501
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MSU Waste Storage Facility

Description of Hazardous Wastes

XIV. Description of Hazardous Wastes

Line

A. Hazardous Waste Code

Number

B. Estimated Annual

Quantity of Waste

C. Unit of

Measure

D.l. Process

Code

397 U238 <100 P 501

398 U239 25245 P 501

399 U240 15840 P 501

400 U243 <100 P 501

401 U244 <100 P 501

402 U246 <100 P 501

403 U247 <100 P 501

404 U248 <100 P 501'

405 U249 <100 P 501

406 U271 <100 P 501

407 U278 <100 P 501

408 U279 <100 P 501

409 U280 <100 P 501

410 U328 <100 P 501

411 U353 <100 P 501

412 U359 <100 P. 501

413 U364 <100 P 501

414 U367 <100 P 501

415 U372 <100 P 501

416 U373 <100 P- 501

417 U387 <100 P 501

418 U389 , <100 P 501

419 0394 ■  <100 P 501

420 0395 <100 P 501

.421 0404 <100 P  . 501 .

422 0409 .  <100 P 501

423 0410 <100 P 501

424 0411 <100 P 501

425 0010 <100 P 501

426 0020 <100 P 501

427 0030 <100 D 501

428 0040 <100 D 501

429 0050 <100 P 501

430 0060 <100 P 501

431 0070 <100 P 501

432 0080 <100 P 501

433 1570 <100 P 501

434 0090 <100 P  ■ 501

435 1580 <100 P 501

436 0110 , <ioo P 501

437 0120 <100 P 501

'438 0140 <100 P 501

439 1470 <100 3 501

440 1590 <100 P 501
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MSU Waste Storage Facility

Description of Hazardous Wastes

XIV, Description of Hazardous Wastes 1
A. Hazardous Waste Code B. Estimated Annual C. Unit of D.l. Process

Line Number Quantity of Waste . Measure Code

441 G20U <100 P SOI

442 160U <100 P SOI

443 161U <100 P . SOI

444 022U <100 P SOI

445 023 U. <100 P SOI

.  446 027U <100 P ■ SOI

447 152U <100 P  ■ SOI

.448 029U <100 P SOI

449 032U <100 P SOI .

450 033U <100 P SOI

451 034U <100 P SOI

452 150U <100 P SOI

453 162U <100 P SOI

454 036U <100 P SOI

455 037U . <100 P SOI

456 163U <100 P SOI

457 151U <100 P SOI

458 040U <100 P SOI

459 042 U <100 P SOI

460 043 U <100 P  ■ SOI

461 044U <100 P SOI

462 G46U <100 P SOI

463 164U <100 P SOI

464 048 U- <100 P SOI

..465 049U . - .<100 P SOI '..

466 050U <100 P SOI

467 051U <100 P SOI

468 052U <100 P SOI

469 054U <100 P SOI

470 055U <100 P SOI

471 056U <100 P SOI

472 165U <100 P SOI

473 057 U <100 P SOI

474 058U " <100 P SOI

475 059U <100 P SOI

476 166U <100 P SOI

477 061U <100 P SOI

478 063 U <100 P SOI

479 064U <100 P SOI

480 068U <100 P SOI

481 070U <100 P SOI

482 071U <100 P SOI

483 073 U <100 P SOI

484 167U <100iP SOI
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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

485 075U .  <100 P 501

486 076U <100 P 501

487 078U <100 P 501

488 079U <100 P 501

489 082U <100 P 501

490 083U <100 P 501

491. 086U <100 P 501

492 088U <100 P 501

493 089U <100 P 501

494 090U <100 P 501

495 092U <100 P 501

496 094U' <100 P 501

497 095 U <100 P 501

498 097U <100 P 501

499 098U <100 P 501

500 099U <100 P 501

501 lOlU • <100 P 501

502 102U <100 P 501

503 103 U <100 P 501

504 104U <100 P 501

505 106U <100 P 501

506 108U <100 P  . 501

507 169U <100 P 501

508 llOU <100 P 501

...509 lllU . <100 P 501 .

510 112U <100 P 501

511 113U <100 P 501

512 ll5U <100 P 501

513 116U <100 P 501

514 117U <100 P 501

515 118U <100 P 50,1 ■

516 119U <100 P 501

517 120U <100 P 501

518 121U ■ <100 P 501

519 124U <100 P 501

520 127 U <100 P 501

521 128U <100 P 501

522 129U <100 P 501

523 170U <100 P 501

524 131U <100 P 501

525 132U <100 P 501

526 134U <100 P 501

527 136U <100 P 501

528 137U <100 P 501
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MSU Waste Storage Facility

Description of Hazardous Wastes

XIV. Description of Hazardous Wastes

Line

A. Hazardous Waste Code

Number

B. Estimated Annual

Quantity of Waste

C. Unit of

Measure

D.l. Process

Code

529 138U <100 P 501

530 139U <100 P 501

531 154U <100 P 501

532 171U . <100 P 501

533 172U <100 P 501

534 173U <100 P 501

535 141U <100 P 501

536 142U <100 P 501

537 143U <100 P 501

538 174U <100 P 501

539 175 U <100 P 501
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ATTACHMENT 8

CONTAINER STORAGE PROGRAM



Use and Management of Containers, Revision 1
Site ID No. MID 053 343 976

FORM EQP 5111 ATTACHMENT TEMPLATE 01

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 detaiis on how to
use this attachment.

R 299.9614 of 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 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 I, 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)

Applicant for Operating License for Existing Facility:

□  R 299.9614 use and management of containers

Applicant for Operating License for New, Altered, Enlarged, or Expanded Facility:

X  R 299.9614 use and management of containers

This template is organized as follows:

INTRODUCTION
01.A DESCRIPTION OF CONTAINERS
01 .B CONDIJiON OF CONTAINERS
01.C COMPATIBILITYOFWASTE WITH CONTAINERS
01 .D MANAGEMENT OF CONTAINERS
01 .E INSPECTIONS
01.F CONTAINMENT

01 .F.I Secondary Containment System Design and Operation for Containers with Free
■ Liquids

CI.F.I(a) Requirement for Base or Liner
CI.F.I(b) Containment System Drainage
CI.F.I(c) Containment System Capacity

■ 01.F. 1(d) Control of Run-on
01 .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

01 .F.2 Secondary Containment System Design and Operation for Containers with No
Free Liquids -
C1.F.2(a) Containment System Drainage
C1.F.2(b) Container Management

C1 .G SPECIAL REQUIREMENTS OF IGNITABLE OR REACTIVE WASTE

C1 .H SPECIAL REQUIREMENTS FOR INCOMPATIBLE WASTES

C1.I CLOSURE

GQl "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.

01.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. In addition, a regular "
container inspection 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 transferred 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.

If any leaks have occurred, the spill is immediately absorbed with absorbent materials and
containerized as a waste itself. Following cleanup, the floor and/or shelving is inspected for
signs of deterioration.
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Use and Management of Containers, Revision 1
Site ID No. MID 053 343 976

C1.0 COMPATIBILITY OF WASTE WITH CONTAINERS
[R 299.961.4 and 40 CFR §264.172]

Compatibility of containers \Arith 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.

C1.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 container is
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 to 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 rerrioval. 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 to solubllize a substance prior to transport).

In order to control the volume of stored materials, a maximum inventory of containers has been
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 to 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 INSPECtlONS
[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 monthly programs of Inspection. The weekly
program Includes an inspection of the floors, safety equipment, security devices, and the
operational structural equipment. Details of this program are provided in Section A5 Inspection
Schedules.

01.F CONTAINMENT

[R 299.9614 and 40 CFR §§264.175 and 270.15]

Page 3 of 7 Form EQP 5111 Attachment Template C1 4/15/13



Use and Management of Containers, Revision 1
Site iD No. MID 053 343 976

C1.F.1 Secondaty Containment System Design 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 containment 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 allow the escape of materials to septic fields or sewer systems.

Each room of the east storage facility is separated by a 6-inch containment lip which allows for
segregation of incompatible waste and Efficient containment voiume. The containment
volumes for each storage area are provided in Section B6 Engineering Plans. This system
prevents materials in one room from'lnixing with materials in another room in the event of an
emergency situation: At no time are^free standing or uncontained wastes allowed to remain in
any part of the faciiity.

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. Detaiis of the program which|preveht the mixing of incompatible wastes are provided in
the Sections A2 Chemical and Physical Analyses and A3 Waste Analysis Plan.

The storage facility design permits the separation of incompatible wastes into distinct areas of
the facility. Upon transport to the East Storage,Building, the reactive and ignitable wastes are
stored in separate rooms each with sDfficient containment capacities. The two rooitis 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.

The concrete floor of the storage rooms in the East Storage Buildng are coated as described in
Appendix 86-3. 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 materials which may be accidentally released at
the facility.

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 building will also
store Part 121 wastes and used oil and universal waste.
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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 Liner
[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 sufficiently
impervious to contain leaks and spills. Each floor is free of cracks and gaps which niight 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 materials.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 to facilitate the remediation of any accidental releases. No floor drains are present
to allow the escape of materials to septic fields.

CI.F.I(c) Containment System Capacity
.  [R 299.9614 and 40 CFR §§264.175(b)(3) and 270.15(a)(3)]

The containment system" has sufficient capacity to contain 10 percent of the volume of the
containers or the volume of the largest container, whichever is greater. This Information is
described in detail in .Section 86 Engineering Plans.

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 building elevation, the fact that the area is entirely
enclosed, and because a conventional drainage system completely surrounds the building.
Precipitation falling in the vicinity is naturally drained 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 Containment System
[R 299.9614 and 40 CFR §§264.175(b)(5) and 270.15(a)(5)]

If any leaks have occurred, the spill is immediately absorbed with absorbent materials and
containerized as a waste itself. Following cleanup, the floor and/or shelving Is inspected for
signs, of deterioration .

C1 .F.2 Secoiidary Containment System Design and Operation for Containers with
No Free Liquids
[R 29,9.9614 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 053 343 976

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-ori 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 containing no free liquids 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

[R 299.9614 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

[R 299.9614 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.

C1.I CLOSURE

[R 299.9614 and 40 CFR §264.178]

Note: This template's closure information is meant to supplement the closure plan that is to be
included in the application as Template A11, Closure and Postclosure Plan. Information in
Template Al 1, 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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Use and Management of Containers, Revision 1
Site ID No. MID 053 343 976

closed according to the specifications identified in section A11. Closure 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.
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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-regulated (non RCRA)

PCB = polychlorinated biphenyl Fiber = fiberboard open head drum

Poly = polyethylene open or tight head drum Steel = steel open or tight head drum

Waste Stream

Flammable liquid, poisonous

Formaldehyde, solution

Paint related material

Paint (cans)

Pesticide rinsates

Mixed acid

Chromic acid

Dilute nitric acid

Flammable IJquid, corrosive

" Poisonous solids

Class 9 debris

PCB oil

Non-RCRA hazardous debris

Lab packs

Container

steel, poly

steel, poly

steel, poly

steel, poly,fiber

steel,poly

poly

poly

poly

poly

steel, poly

steel,poly,fiber

steel

steel,poly,fiber

steel,poly,fiber

Markino & Labels

H.W., Flammable liquid
Poison (subsidiary)

N.R., Class 9

H.W., Flammable liquid

H.W., Flammable liquid

N.R.

H.W., Corrosive

H.W., Corrosive

H.W., Corrosive

H.W., Flammable
Corrosive (subsidiary)

H.W., Poison

H.W., Class9•

N.R., PCB, Class 9

N^R.

H.W., Labels as required in
49 CFR 172.101

Drum Specifications are at minimum as follows:

1H1/Y1.8/100 1A1/Y1.8/100 1A2/Y1.8/100





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

HD Polyethylene 5 gal

Metal 5 gal

HD Polyethylene 30 gal

Metal/HD polyethylene 55 gal

Flberboard 55 gal

Metal 55 gal

None

None

None

None

None

6 mil polyethylene

Original

New

Original/New

New

New

New

15 mil polyethylene . New

500

225

29

21

70

15

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 Cl-2, Revision 2 (5/24/2013)



ATTACHMENT 9

PREPAREDNESS AND PREVENTION



Preparedness and Prevention, Revision No.2
Site ID No. M1D053343976

FORM EQP 5111 ATTACHMENT TEMPLATE A6
PREPAREDNESS AND PREVENTION

This document is an attachment to the Michigan Department of
Instruotions for Complethg Form EQP 5111, Op^ratrng
Waste Treatment, Storage, and Disposal Facilities. See Form EQP 5111 for details on how
use this attachment.

The adminlstraBve rules promulgated pursuant to Part 1 U Ha^rdous Waste Ma^^
Minhinan's Natural Resources and Environmental Protection Act, 1994 PA 4bn, as amenaeurSkMR 299.9508 and R 299.9606 and TiUe 40 of the Code of Federal
RpnuiatiLs fCFRt 5^264 30 through 264.37 establish requirements for preparedness for andSnlon of?eTases of wastes or constituents at hazardous waste management
Lilities. All references to 40 CFR citations specified herein are adopted by reference in

■ R 299 11003.

facility for the MSU WSF in Lansing, Michigan.

(Check as appropriate)

Applicant for Operating License for Existing Facility.

[T] No waiver requested

□  Waiver requested for one or more units for required equipment
□  Waiver requested for one or more units for required aisle space

Applicant "for Operating License for New, Altered. Enlarged, or Expanded Facility:
X  No waiver requested

□  Waiver requested for one or more 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

A6 A 1 Internal Communication System
A6 A 2 Emergency Response Communication System
A6A.3 Fire, Spill, and Decontamination Equipment
AS A 4 Adequate Water Volume

A6.B TESTING AND MAINTENANCE OF EQUIPMENT
A6.C ACCESS TO COMMUNICATIONS OR ALARM SYSTEM

AS.0.1 Multiple Employees Present
AS.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 vi/aste 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]

A6.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 systerh
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 intrusion alarm system continuously monitored at
the security desk of the company contracted. The system is comprised of three basic parts:

1) Magnetic switches 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.

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 mohitoring personnel to the exact nature of the situation at
the Waste Storage Facility are as follows: ■

;  ̂e^S'n^VzVur batted backup is provided for fte
'SSnte detection System: hom, beeps on control unit, lights on vapor monitor panel
- Door Intrusion: beeps on control unit
- Motion Detection: warning hom . ..
- Low Temperature (<55 deg. F): beeps on control unit
- Phone Line Failure: beeps on control panel

phone line and resets automatically after an alarm condition.

of these systems can be found in section A4.3 of this application.

application.

A6.A.2 Emergency Response Communication System
[R 299.9606 and 40 CFR §264.32(b)]

Contingency Plan.

A6.A.3 Fire, Spill, and Decontamination Equipment
[R 299.9606 and 40 CFR §264.32(c)]

entitled "Contingency Plan" and "Security.
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Fire control Is provided in the form of the automatic Ansui inergen and the Ansui Haion 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 compiy 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 Infiltration 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 andiremediate 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 |n 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.A.4 Adequate Water Volume
[R 299.9606 and 40 CFR §264.32(d)]

The Inergen and Ansui 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 to 60 pounds.

A6.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 portabie 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."

A6.C ACCESS TO COMMUNICATIONS OR ALARM SYSTEM

[R 299.9606 and 40 CFR §264.34]
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A6.C(1) Multiple Employees Present
[R 299.9606 and 40 CFR §264.34(a)]

these units is posted beside each teiephone as descnbed in the Contingency Ha .

Employees will also be alerted to hazards from the audible alarm system at the facility.
A6 CI2) Single Employee Present

[R 299.9606 and 40 CFR §264.34(b)]

facility.

A6.D REQUIRED AISLE SPACE
[R 299.9606 and 40 CFR §264.35]

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.

A6.E STATE AND LOCAL AUTHORITIES
[R 299.9606 and 40 CFR §264.37]

A6.E.1 Arrangements with State and Local Authorities
[R 299.9606 and 40 CFR §264.37(a)(1)]

Arrangements have been -ade ̂  Id—

close association with the MSUPD and fte Lan^^9^F,re

l^Sponder ThrMSUPD is ahvays informed of any emergency situation which exists at the
WSF.
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Following 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. It is 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.

A6.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)]

General hazard prevention includes several factors listed in 40 CFR 270.14. These include a
description of procedures, structures, or equipment used at the facility to:

- Prevent hazards in unloading.
- Prevent run-on and run-off from the hazardous waste area.
- Prevent contamination of water supplies.
- 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 will be provided separately in the following discussion:

A6.F.1 Loading and Unloading

Loading/Unloading at the WSF is accomplished by the following:

•  All loading and unloading operations are conducted indoors.
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EHS Waste Hauling Vehicles enter the jorivate 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 gallons or less are •
hand carried into the building.. This decreases the chance of large loads slipping or
falling.

•  Due to 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
obtaining the same elevation as the loading dock.

•  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.

•  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. It is 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.

•  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 floor
drains are present to allow for the release of spilled substances within the facility arid 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 vvhich 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 strearh, 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 pump,
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 Engineering Plans.

A6.F.3 Prevention of Contamination of Water Supplies
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Drinking water supislies in this area are represented by the groundwater contained In the
Saginaw Formation. Groundwater contamination is prevented by the elimination of ail 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 contamination is aided by the presence of significant amounts of
clays in the soils underlying the site.

A6.F.4 Equipment Failure 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 beiow 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 to 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 .(IFF) Department would provide a 5000W generator to
power the building The fire suppression systems have battery backup which operates the
instruments if a power failure occurs.

A6,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 the 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 Persohnei Training Program. Ail 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 handling 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 ail 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.

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 accejsting 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.

A6.F.7 Identification of Ignltable, Reactive, and Incompatible Wastes

Ah 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 AS 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 protocol 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 Consoiidation Room.

The Consoiidation Room generally receives all ignltable 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 Consoiidation Room. The criteria for determining
fiammability, 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 scheduled for a pick-up.
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All reactive and ignitabie wastes are separated and protected from sources of ignition, 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 electricai outlets, and explosion proof phones
and lights. "Danger — No Smoking" signs are iocated on the two main entrance doors of the
WSF. Smoking is absolutely forbidden in all areas of the facility. Other "No Smoking" signs are
iocated on external doors as indicated in Figure d-l of this section.

Grounding and bonding procedures are also used during the transfer of ignitabie 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 chemicals) are segregated into
compatible groups before being packed. The Lab Pack Room is separated from the main
holding area (Consolidation Room) by means of a fire door, a transfer 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, irritating, 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 being opened,
onto shelving units for subsequent removal. \ . ..

Specific waste stream categories are described in Section A4 Waste Anaiysis Plan.
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FORM EQP 5111 ATTACHMENT TEMPLATE B5

ENVIRONMENTAL MONITORING PROGRAMS

This document is an attachment to the Michigan Department of Environmental Quality's (DEQ)
Form EQP 5111, Operating License Appiication Form for Hazardous Waste treatment, Storage,
and-Disposai Facilities. See the instructions for Form EQP 5111 for details on how to use this
attachment. Ail references to Title 40 of the Code of Federal Regulations (40 CFR) citations
specified herein are adopted by reference in R 299.11003.

The administrative rules promulgated .pursuant to Part 111 i 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 deyelop 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 license application 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
monitoring program description or a demonstration for a waiver from the monitoring requirements
in accordance with R 299.9611(3)(a) and (b) and R 299.9611(4) as indicated below:

Groundwater Monitoring Program (C/jec/f as appropr/afej

□  R 299.9612 compliaiice monitoring program and sampling and analysis plan for one or
more units

3  Waiver for one or more units

if appropriate, both boxes may be checked if different monitoring programs and waivers apply to
the units at the facility.

Ambient Air Monitoring Program. (Check as appropriate)

3  Monitoring program and sampling and analysis plan

Annual Soil Monitoring Program (Check as appropriate)

X  Waiver

This template 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 groundwater 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, Hydrogeologlcal Report, attached separately to
this application, which was prepared in accordance with R 299.9506.
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B5.A.1 Unit-Specific Groundwater Monitoring Program

Table B5.A.1 Groundwater Monitoring Program

Gorre'ctiv

ji. Action
M'drijtorii

r DetectionalWrfCQ^
•' MonitqringdleiMiration

WSF - Jolly
Rd

Please refer to R 299.9612. All treatment, storage, and disposal units are covered unless the
groundwater monitoring requirements are waived.

^ Please refer to R 299.9611 (3)(a). The Director shall waive the groundwater monitoring
requirements 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 treatment, storage, and waste handling
activities take place inside or under a structure that provides protection from precipitapon and
runoif and the facility Is In compliance with the provisions of R 299.9604; (2) the applicant
demonstrates, 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 1.11.

Please refer to R 299.9611 (3)(b). The Director shall waive the groundwater monitonng
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 postciosure
care period specified pursuant to the provisions of 40 CFR §264.117. The demonstration shall
be certified by a qualified geologist or geotechnicai engineer. The applicant shall base any .
predictions on assumptions that maximize the rate of liquid migration.

if an applicant is not required to implement a compliance monitoring program or a corrective
action program, in ail 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.

Whenever hazardous constituents, as defined under 40 CFR §264.93, are detected at 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.

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
[R 299.9611(3)]

B5.A.2(a) Other Units
[R 299.9611(3)(a)]

The Michigan State University Waste Storage Facility is not a land disposal unit and compiles with
one of the following provisions:

All treatment, storage, and waste handling 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 additional protection against run-on having an impact on any area
of the facility.

Protection of run-off from the site is provided by the complete enclosure of the facility 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.
Certification of the integrity of the concrete floor is contained in the letter included as Appendix
B6-2.

X  Groundwater monitoring is not required at Michigan State University Waste Storage
facility.

The MSU WSF has been designed and constructed 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.B AMBIENT AIR MONITORING PROGRAM

[R 299.9611(2)(c) and (4)]

B5.B.1 Sampling and Analysis Plan
[R 299.9611(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 accordancp with the ,f ..
specified In R 299.9611(2)(a). All sampling and.analysis performed pursuant to .
will be consistent with the QA/QC Plan. All samples for the purpose of en^ronmenta monitoring
will be collected, transported, stored, and disposed by trained and qualified individuals in
accordance with the QA/QC Plan.

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 an
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 week
during lab pack consolidation and container consolidation for a total of 10 ^ .
be conducted in accordance with the current permit which ^onsolidahon to °n'y
a time The sampling will be conducted at the northeast end of the property and located e ght jeetfrom ground ?evX compensate for ground slope. Background samples when
will not be collected, as MSU will reference background samples taken during the December 2010
sampling.

Meteorological data, including wind speed and ditecaqn at the time of sampling, will ̂
from online sources. Print outs will be collected and filed during each air monitonng 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
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 sa^
and a laboratory control sample with each analysis. The compounds to 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 ^
on each sample allows for initial, periodic and end sample checks of vacuum .
once during each sample event. The regulator that comes with each canister is Pre-c®l'bra^^^^^^^
allow samples to be collected over the desired time frame, in this case four hours. A laboratory
blank is also perforrned as part of the sample analysis.

B5.C ANNUAL SOIL WIONITORING PROGRAM
[R299.9611(2)(d)and (4)]

- MSU is requesting a waiver under R299.9611(4). The canopy at both the East and West WasteStorage Son pr^^^ protective cover and prevents run-on and run-off during ram or snow
events.
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Table B5-1 -10/23/12

Air Monitoring Compounds and Detection Limits

Parameter(s) Reporting limit

l.Acetone 5.30 ppbv

2.Benzene 0.67 ppbv

3.Benzyl Chloride 0.38 ppbv

4.Bromodichloromethane 0.37 ppbv

S.Bromoform 0.38 ppbv

e.Bromomethane 1.10 ppbv

7.1,3-Butadiene 1.00 ppbv

8. 2-Butanone 1.10 ppbv

9.Carbon Disuifide- 0.35 ppbv

lO.Carbon Tetrachioride 0.38 ppbv

ll.Chiordbenzene 0.50 ppbv

12.Chloroethane 1.00 ppbv

IB.Chioroform 0.33 ppbv

14.Chloromethane 1.10 ppbv

IS.Cyciohexane 0.34 ppbv

le.Dibromochloromethane 0.50 ppbv

17.1,2-Dlchlorobenzene 0.50. ppbv -

18.1,3-Dichiorobenzene 0.50 ppbv

19.1,4-Dichlorobenzene 0.50 ppbv

20.Dichiorodifluoromethane 0.35 ppbv

21.1,1-Dichloroethane 0.37 ppbv

22.1,2-Dichloroethane 0.37 ppbv

23.1,1-Dichioroethene 0.36 ppbv

24. cis-l,2-D!chloroethene 0.38 ppbv

25. trans-1,2-Dichloroethene 0.33 ppbv

26.1,2-Dichioropropane 1.10 ppbv

27. cis-l,3-Dich!oropropene 0.36 ppby

28. trans-l,3-Dichloropropene. 0.50 ppbv

29.1,4-Dioxane 1.00 ppbv

30.Ethyl Acetate 0.99 ppbv

Sl.Ethylbenzene .0.50 ppbv

32.Ethylene DIbromide 0.36 ppbv

33. 4-EthyltQluene 0.50 ppbv

34. n-Heptane 0.35 ppbv

35.Hexachlorobutadiene 0.38 ppbv

36. n-Hexane 0.33 ppbv

37.2-Hexanooe 1.10 ppbv

38. tsopropyl Alcohol 12.50 ppbv

39.Methylene Chloride 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



Parameter(s)

Table B5-1 -10/23/12

Air Monitoring Compounds and Detection Limits

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. l,l,2-Trichioro-l,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 requirement^ 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.

This license application template addresses requirements for corrective action information for the
waste management units (WMU) at the MSU WSF 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, transported, 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 (November 1986),
and its Updates.

(Check as appropriate)

Applicant for Operating License for Existing Facility:

n  R 299.9629 Corrective Action

■ HH Elimination from corrective action requirements proposed for one or more units

Applicant for Operating License for New, Altered, Enlarged, or Expanded Operating License:

X  . R 299.9629 Corrective Action

□  Elimination from corrective action requirements proposed for one or more units
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This template is organized as follow^s:

B2.A FACILITY BACKGROUND

B2.A.1 History and Description of Ownership and Operation
B2.A.2 Environmental Setting

B2.A.2(a) Climate
B2.A.2(b) Topography
B2.A.2(c) Hydrogeology
B2.A.2(d) Soil .
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 Contamination

B2.A.3(a) MSUWSF
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

B2.A.1 History and Description of Ownership and Operation

The MSU WSF originally began operating in 1982. Its first Section 64 permit 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 Environmental Setting
B2.A.2(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 pojar regions and the western areas
(near the Pacific Ocean) of North America. Michigan's climate is also seasonally augmented 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 ar^ received an average annual precipitation of 30
inches. ̂"-I^ebruary was typically the driest month (~1 inch of precipitation) and June was typically
the wettest month (-3.5 inches of precipitation).
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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-anriually at the WSF site, provided
that sufficient ground-water was present. Review of historicai reports prepared for the WSF site
by Strata, and others, indicates that sufficient, ground-water was rarely present to allow for the
coiiection of ground-water samples from ail of the monitoring welis 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 welis, because, the wells
vvere completed in soils that are predominantly comprised of ciay-rich glacial till deposits vvith
interspersed, discontinuous sand lenses. DLZ Michigan inc. and Braun Intertec, the consulting
firms that completed the original hydrogeoiogicai investigations of the WSF site, indicated that
these discontinuous "sand deposits are only sporadically saturated during the wettest periods of
the yeai^.

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 eastvvard 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.A:2(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 Mariette 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.A.2(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 agricultural
field north of Jolly Road and east of Collins Road.

According to the Ground-Water Mapping Project jointly complied by United States Geological
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-arinuaFmonitoring 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 silts accumulating along
the edges of the drain.

During the last 6 years of monitoring trace metals such as arsenic, barium, 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 to 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 2.8 to 26 mg/l, .and pH ranges from 6.5 to 8.1.

B2.A.2(f) Surrounding Land Uses

See Section B4.A.2(f) for surrounding land use description.

B2.A.2(g) Critical Habitats and Endangered Species

See Section B4.A-2 for descriiDtions 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 potential 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.

Page 4 of 5 Form EQP5111 Attachment Template B2 4/15/13



Corrective Action Information, Revision 1
Site ID No. MID 053 343 976

B2.A.3(a) MSUWSF

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 wails 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 86
(Engineering Plans).

B2.A.3(a)(2) Waste Characteristics and Management

Table A2.A.1 lists all hazardous wastes generated and managed at the facility.

B2.A.3(a)(3) History of Reieases or Potentiai to Release

2001: The MSU WSF had an accidental release of mercury on August 23, 2001, during the
dismantling of a mercury-containing flow 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 11 Sanitary Landfill. A total of six soil samples were collected 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 total 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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