Sections 4-12 of the Iowa Department of Public Health Application for Radioactive Material License for 
Grinnell College
4.
INDIVIDUAL USERS

As Grinnell College has an active Radiation Safety Committee, and there are likely to be at least several new faculty actively using radioisotopes in their research who will arrive over the period of this license, the Radiation Safety Committee will review the credentials of all new users to make sure that they meet the requirements of IDPH rules as described in 641-39.4(28)"d" (1) and (2) (including referenced sections therein).  In the context of faculty and post-doctoral associates at Grinnell (i.e. individuals with a bachelors degree and advanced degrees in a scientific field), this training will in general consist of:

1) a minimum of 40 prior hours of training and experience using radioisotopes similar to those to be used at Grinnell (similar in terms of activity, emitted radiations, and physical form) and procedures similar to those being used at Grinnell.  Typically this experience will have been gained as a graduate student, post-doctoral researcher, or during a sabbatical leave at a major research university.

2) a minimum of a seminar on general issues related to radiation safety, including

•Principles and practices of radiation protection;

•Radioactivity measurements, standardization, and monitoring techniques and instruments;

•Mathematics and calculations basic to the use and measurement of radioactivity; 

•Biological effects of radiation.

It is assumed that this seminar is comparable to the seminar offered periodically at Iowa State University, and that the seminar included an examination over the above mentioned topics.  Researchers without such instruction in general issues of radiation safety will be required to attend this seminar at Iowa State University.

5.
RADIATION SAFETY OFFICER AND COMMITTEE:

The Radiation Safety Officer (RSO) is Mark B. Schneider, who has the following relevant experience.

Mark B. Schneider, Professor of Physics (B.A. Carleton College, M.A., Ph.D. Princeton University)

I.
Formal Training in Radiation Safety:  


A.
Radiation Safety Seminar, Iowa State University, September 1997.

II.
Experience:

A.
All Dr. Schneider's positions since 1977 have involved extensive work with radioisotopes:

1.
Assistant in Research, Princeton Cyclotron Lab.(1977-1978)

2.
Research Associate, Princeton University (1979-1983).

3.
Attached Staff, Chalk River Nuclear Lab (Atomic Energy of Canada) (Summer '83 and '84).

4.
Instructor, Princeton University (1983-1984)

5.
Research Scientist, Duke University (Summer '85 and '86).

6.
Lecturer, Visiting Assistant Professor and Research Associate, University of North Carolina and Triangle University Nuclear Lab (1984-1987)

7.
Assistant Professor, Associate Professor, and Professor, Grinnell College (1987-present)

8.
Visiting Scientist, Harvard University (1995)

B.
Experience with moderate level (1 mCi) sources, prepared mounted sealed sources from radioactive solutions, designed and constructed systems for separation and handling of radioactive gases.

C.
Operated a cyclotron, an electron linac and a tandem Van de Graaff, as well as a wide variety of ~100 KeV electron and ion sources.

D.
Radiation Safety Officer, Grinnell College 1998-present.
The responsibilities of the RSO are as described in the model procedure for RSO that was published in Appendix B to the current edition of the manual “IDPH Research and Development, Laboratory, and Industrial Use of Small Quantities of By-product Material Regulatory Guide,” hereafter referred to as the IDPH Radioactive Material Guide.  In these efforts, the RSO is supported by a Radiation Safety Committee (RSC), the responsibilities of which are described in section 8 of this application.  The relevant technical credentials of the current members of the RSC are given below:

Charles E. Cunningham, Professor of Physics  (B.S. Harvey Mudd College, M.S., Ph.D. Stanford University)

I.
Formal Training in Radiation Safety

A.
“Radiological Worker Training” in 1992 (LLNL)

B.
“X-ray Safety” in 1993 (LLNL)

C.
“Radiation Survey Instruments” in 1993 (LLNL)

D.
“X-ray Diffraction Safety” in 2002 (ISU)

II.
Experience:


A.
Current use of sub-microcurie amounts of 137Cs, 22Na, 109Cd and 60Co (all as sealed sources) in teaching of modern physics course labs.


B.
Operation and maintenance of an X-ray diffractometer at Grinnell, 2003-present.

Mark M. Levandoski, Associate Professor of Biology (B.S. University of Chicago, Ph.D. University of Wisconsin-Madison)

I.      Formal Training in Radiation Safety: 
A.      Radiation Safety Seminar, Mayo Clinic, September 2006. 

II.     Experience:

A.      Frequent use of 32P in DNA molecules; major component of PhD thesis work, University of Wisconsin-Madison, 1990-1995.

B.      Use of 35S for DNA sequencing and 125I (commercially prepared compounds) for protein-detected binding assays, Brown University, 1996-1999.

C.      Use of 3H, 14C, 125I (all commercially prepared compounds) in various binding assays, Grinnell College, 1999-present.


Kathy J. Miller, Biology Technical Assistant and Bookkeeper (A.S. University of Evansville, B.S. Indiana University)

I.      Formal Training in Radiation Safety:

        A.      Radiation Safety courses, University of Evansville 1971-1973

II.     Experience:

        A.      Assistant to Radiation Safety Officer (Administrative and routine wipe tests) 2000-present.

        B.      X-Ray technologist 1973-2000.

Diane C. Robertson, Associate Professor of Biology (B.A. University of Missouri at Columbia, M.A. Stanford University, Ph.D. University of California at Berkeley)

I.
Formal Training in Radiation Safety:  


A.
Radiation Safety Seminar, Iowa State University, 1989, 1998.

II.
Experience:

A.
Use of 32P in synthesis of DNA probes at Iowa State University during sabbatical leave, 1989.

B.
Use of 14C and 32P in plant physiology labs at Grinnell College, 1980-present.

The RSC is chaired by Dr. Jennifer Krohn, of the Office of Diversity and Achievement, an office that reports directly to the President of the College.  Dr Krohn does not have a background in radiation safety, but deals routinely with government compliance for the College.  Her credentials are:

Jennifer R. Krohn, Senior Research Associate  (B.S. University of Wisconsin, M.A. Lewis and Clark College, Ph.D. Pennsylvania State University)

6.
RADIOACTIVE MATERIAL:

	a)  Element and Mass Number
	b)  Chemical and/or Physical Form
	c)  Maximum Amount that Licensee may Possess at Any One Time Under This License

	A.
Any radioactive material between atomic nos. 3 through 83, inclusive.
	Any
	100 microcuries of each radioactive material listed in Sub-item 6a.  Total not to exceed 1 millicurie except as noted below:

	B.
Hydrogen-3
	Any
	10 millicuries

	C.
Carbon-14
	Any
	10 millicuries

	J.
Phosphorus-32
	Any
	10 millicuries

	E.
Sulfur-35
	Any
	10 microcurie

	E.
Cesium-137
	Sealed calibration source for Victoreen ionization dosimeters
	60 microcurie

	G.
Cesium-137
	Sealed source (General Radioisotope Processing Corp.)
	10 millicuries

	E.
Americium-241
	Any
	0.2 microcurie


In addition, Grinnell College commits to maintaining its licensed inventory at levels below the threshold for financial assurance for decommissioning as specified in 641-39.4(26) “d.”  

For purposes of example, at the time of this license application, our active unsealed radioactive inventory includes only the following isotopes whose half-lives exceed 120 days: 3H, 14C, and 22Na.  In the table below, the ratios of the activities of our respective current inventories to the quantities specified in Appendix F of 641—Chapter 40 are given.

	Isotope
	Approximate Present Inventory 
	Appendix F value
	Ratio

	3H
	1 mCi
	1000 µCi
	1

	14C
	100 µCi
	100 µCi
	1

	22Na
	100 µCi
	1 µCi
	100


This gives a total (sum of the ratios) of R = 102 as defined by 39.4(26) “a” which when divided by 103 is 0.102, therefore less than the minimum threshold (i.e. less than1.0) specified in 641-39.4(26) “d.”
7.
PURPOSES FOR WHICH LICENSED MATERIAL WILL BE USED

Radioactive materials will be used for the teaching and training of undergraduate students.  They will also be used for laboratory research by faculty and the students under their supervision.  Since use is restricted to designated, labeled laboratories, potential for exposure to the public is negligible.

8.
INDIVIDUALS RESPONSIBLE FOR RADIATION SAFETY PROGRAM 
Responsibility for the radiation safety program of Grinnell College will be vested in a Radiation Safety Committee (RSC) that is appointed annually by the Dean of the College.  The RSC shall consist of at least five persons, including the following.

1)  
The chairperson of the RSC will be the chairperson of the President’s Committee on Government Compliance.  This committee oversees the College’s compliance with all government regulations regarding any type of potential hazard, so this individual should be familiar with the type of administrative oversight required of the RSC.  At the time of this application that person is Dr. Jennifer Krohn, who is a Senior Research Associate in the Office of Diversity and Achievement.

2)  
The Radiation Safety Officer, who has day-to-day responsibility for the program.  At the time of this application that person is Mark B. Schneider, Professor of Physics.

3)  
Two other persons who are experienced users of radioisotopes at the College.  

4)
An administrative assistant to the RSC who will assist the committee and the RSO with record management (e.g. meeting minutes, annual audit, wipe test results).  At the time of this application, that person is Kathy Miller, a technical assistant in the Biology Department.

The duties and responsibilities of the radiation safety committee will be as follows:

1.
Meet as often as necessary to conduct business, but not less than quarterly.

2.
Conduct periodic reviews and audits of the radiation safety program, and devote sufficient time with the RSO reviewing records, reports from the Radiation Safety Officer, results of IDPH inspections, written safety procedures, and observing audits performed by the RSO to ensure the adequacy of the institution's management control systems.  Examples of program review include, but are not limited to the following:

a.
Periodic review of protocol/user permits issued by the RSC (e.g., review of such permits at 1-2 year intervals).

b.
Review of procedures for controlling and maintaining inventories, procurement of radioactive material, individual user and institutional cumulative possession limits, transfer of radioactive materials within the institution, and transfer of radioactive material to other persons/licensees.

c.
Review of audit findings of RSC approved users and facilities by the RSO.

3.
Conduct safety evaluations of proposed users and uses.  

4.
Develop procedures and criteria for training and testing each category of worker.  

5.
Establish methods for maintaining records of the committee's proceedings and safety evaluations of proposed users and uses of radioactive materials.

6.
Develop safety manuals and placards as necessary to ensure proper program implementation and good health physics practices.

In addition, we commit to procedures as described in Appendix B.

9.
TRAINING FOR INDIVIDUALS WORKING IN OR FREQUENTING RESTRICTED AREAS
We will establish and implement the model training program in Appendix C which is duplicated from IDPH Radioactive Material Guide.  Other related procedures are in Appendices G, H, and K.  In addition, the details of our implementation, delineating responsibility for instruction, are as follows:

Supervisory personnel (faculty researchers):  Faculty, in applying for use with radioisotopes, must give written details of their training as described in section 6 of this application.  We also have permission from Iowa State University to use some of their material, so in addition, all supervisors of projects using radioisotopes will be required annually to review the Iowa State University Department of Environmental Health and Safety materials available on the World Wide Web, or equivalent, and pass the ISU exam on this material, which will be administered by the RSO or designated member of the RSC.

Students involved in research using radioisotopes:  These students must receive written protocol from their faculty supervisors detailing procedures appropriate to the isotopes and experiments they will be involved in, including storage of materials, appropriate surveys and wipe tests for possible contamination or spills, relevant safety precautions, handling and storage of radioactive wastes, and procedures to follow in the event of spills.  This protocol must be approved by the RSC before students are allowed to handle radioactive materials.  In addition, these students must also review the Iowa State University Department of Environmental Health and Safety materials (or equivalent) and pass the exam on this material, which will be administered by the RSO or designated member of the RSC.  Students will be given an opportunity to ask the RSO or RSC member any radiation safety questions they might have following the exam, and will be encouraged to bring any subsequent concerns or questions to the RSO's attention.

Students using radioisotopes in laboratory exercises as a part of coursework:  The assumption of the RSC is that use of radioisotopes in teaching laboratories can be kept at a level at which the potential for any measurable radiation exposure is minimal.  For the use of sealed sources with license exempt activities for which there is no reasonable possibility of an exposure that would warrant personnel dosimetry as described in 641-40.37, faculty may obtain verbal approval from the RSO, who will recommend appropriate warning signs.  Faculty using liquid radioisotopes, or sealed sources above exempt levels, in their teaching will be required to develop a written protocol for their students describing all procedures they will be expected to undertake, standard precautions (e.g. no mouth pipetting), what to do with radioactive wastes, and steps to take in the event of a spill.  These procedures must be approved in advance by the RSC and distributed to all students prior to their laboratory experience.

Members of the Facilities Management Staff:  Facilities Management staff will be given a yearly briefing by the RSO on the procedures regarding any rooms in which isotopes are present.  The procedures discussed in the briefing include the following:

A.
Facilities Management persons should not enter the Radioisotope Room (Science1209) or the Radioactive Materials storage closet in the Nuclear Laboratory (Science 1231) to clean, empty waste, etc., unless a specific time and date have been set up in advance with the RSO.  This is to ensure that all potentially harmful materials have been removed or properly stored before they enter.

2)
Facilities Management persons should not enter a teaching lab that has a radioactive warning sign displayed on its door.  The sign means that radioactive materials are being used in that lab.  When the professor has removed all such materials, the sign will be taken off the door.  The room can then be cleaned as usual.

3)
In faculty research labs, Facilities Management persons should not open any refrigerators, incubators, etc., that display the radioactive warning sign.  They should also not empty any containers or clean any surfaces or areas that display the radioactive warning sign or are marked with radioactive warning tape strips.  Other areas in the faculty research labs can be cleaned as usual.

4)
In the event of an apparent problem in one of the rooms or pieces of equipment posted with a warning sign, Facilities Management persons should immediately contact the RSO or, if the RSO is unavailable, another member of the RSC. Except in events of emergency, they should not enter the room or open the door of a piece of equipment, etc. until one of the contacted persons first gives permission.

10.
FACILITIES AND EQUIPMENT

10.1  All teaching and research laboratories in the Bowen Hall of Science are suitably finished and equipped for conducting experiments using low levels (sub-milliCurie) of non-volatile radioisotopes.  All labs where liquid sources will be used have radiation hoods with stainless steel surfaces and lips to prevent spills from being released.  The benches in all teaching and research labs will have chemical-resistant surfaces.  

Two rooms are specifically designated for handling and storage of radioactive materials.  The Radioisotope Room (room 1209) in the Biology Department houses the liquid scintillation spectrometer and a locked storage cart, and includes a radiation hood (three foot wide Hamilton Safeaire).  Room 1231 in the Physics Department includes a specially constructed lockable closet in one corner of the room for storage of sealed sources.  Only the closet of room 1231 houses radioactive materials with sufficient activity as to give a detectible increase in radiation levels outside of the room.  Diagrams of 1209 and 1231 and surrounding areas are given in ATT 10.1.  

Both teaching and research laboratories are suitable for conducting experiments using very low levels of radiation.  As an example of a teaching laboratory used within the past several years for radioisotope use, a diagram of facilities in the plant biology (1007) is given in ATT 10.1.  At present, there are no active research programs using licensed radioisotopes, and the one program most likely to use liquid radioisotopes in the near future will most likely confine all procedures with radioactive materials to the Radioisotope Room (room 1209).

Use of radioisotopes in any laboratory must be approved by the RSC, and included in the review process will be an assessment of any possible radiation exposure to personnel outside of the laboratory to ensure that worst case scenarios do not exceed limits given in 641-40.26 and 641-40.27.

10.2  Four survey instruments are available in the Bowen Hall of Science:

One Ludlum Model 3 (serial number 220537) with a GM pancake probe

Radiation detected: alpha, beta, and gamma radiation

Sensitivity Ranges: Base range 6600 CPM/2.0 mR/hr full scale plus x0.1, x10 and x100 ranges

Type of use: Monitoring and Surveying (primarily by Biology)

Calibration frequency: Annual

One TA PUG 1AB (serial number 403) 

Radiation detected:  beta and gamma radiation

Sensitivity Ranges: Base range 500 CPM/0.15 mR/hr full scale plus x10 and x100 ranges

Type of use: Monitoring and Surveying (primarily by Physics)

Calibration frequency: Annual

One Mini Instruments model 900 (serial number 050851) 

Radiation detected:  alpha, beta and gamma radiation

Sensitivity Ranges: 500 CPM full scale 

Type of use: Monitoring and Surveying (primarily as a back-up)

Calibration frequency: Annual

One Wm. B. Johnson & Assoc. Model GSM-110 with probe HP-265 (serial number 5948)

Radiation detected:  beta and gamma radiation

Sensitivity Ranges: Base range 500 CPM/0.2 mR/hr full scale plus x10 and x100 ranges

Type of use: Monitoring and Surveying (primarily by Chemistry)

Calibration frequency: Annual

10.3 Not applicable

10.4 The survey instruments will be calibrated on a yearly basis.  We currently contract with the Iowa State University Department of Environmental Health and Safety for these services.

11.
RADIATION SAFETY PROGRAM
11.1  Leak Testing

As specified by 641-40.32(1) and (2), the 10 mCi 137Cs source shall be leak tested at least every six months when not in storage using procedures described in Appendix F.1 and F.2 to IDPH Radioactive Material Guide.  If this source is removed from storage for use, it must be leak tested prior to use, unless such a leak test had been performed in the preceding six months.  In particular, the wipe sample will be counted using a 3x3 inch NaI(Tl) scintillation detector with a scaler.  This detector will be calibrated prior to each use with a low level (approximately 1 µCi) sealed source of 137Cs.

11.2 Inventories

Physical inventories of all sealed sources with activities above license-exempt levels will be conducted at intervals not to exceed six months.  Records of these inventories will be kept for at least three years from the inventory date.  Each inventory shall include

• the radionuclide and activity at inventory date

• manufacturer, model number, and serial number if available

• local inventory identification number

• location of source

• date of inventory

11.3  Annual Audit of Radiation Safety Program

The RSC will conduct an annual audit of the radiation program at Grinnell.  This audit will review:

• Materials receipt forms and survey results

• Liquid source use records, including work surface survey results

• Liquid radioisotope inventories to establish limit compliance

• Waste disposal records

• Leak test records

• Sealed source inventories

• Training and testing records

• Survey meter calibration records

• Personal radiation monitoring (such as film badge) records, or written evidence that such monitoring is not required, as specified in Appendix D and 641-40.37

The audit will also include visits by the RSC to all laboratories currently using radioactive materials, and inspect waste storage areas and isotope use forms.

11.4 Other aspects of our radiation safety program are described in Appendices A, B, D, F, G, H, I, J, and K, which includes the corresponding Appendices from the IDPH Radioactive Material Guide as well as several notes for local implementation of these procedures.

12.
WASTE MANAGEMENT
No waste disposal for sealed sources is needed; we retain all sealed sources through their active lives.  For the disposal of liquid source material, we will establish and implement the general guidance and model procedures for waste disposal as described in Appendix L in IDPH Radioactive Material Guide, which is attached.  Radioactive waste containing only 35S, 32P, or 125I will be disposed of by decay-in-storage.  Liquid radioactive waste containing small quantities of other isotopes (primarily 3H, 14C and 22Na) will be disposed of through the sanitary sewer at rates not to exceed those specified by Iowa Department of Public Health radiological standards (specifically, 641-40.72).  To estimate those limits, the current average monthly usage of water (determined over six preceding two-month billing cycles) is 4.5 x 108 ml, with a minimum two-month usage rate of 3.4 x 108 ml/month. Following Table III from Appendix B of Chapter 40, this lower rate implies a monthly disposal limit for of 3.4 Ci of 3H, 0.10 Ci of 14C, and 0.020 Ci of 22Na (these disposal rates are at least 10,000 times our present use level; we commit to re-establishing current water usage for any disposal rates that exceed 10% of the above estimated limits).  Any remaining solid waste (typically contaminated equipment and disposables such as gloves, swabs, bench paper and pipet tips) will be disposed by transfer for burial.  Liquid scintillation media containing 3H or 14C will be disposed without regard to its radioactivity as allowable, as described in Appendix L to IDPH Radioactive Material Guide and 641-40.74.

ATTACHMENTS

ATT 10.1: Room Diagrams

In order, the following diagrams show:

Science 1209— Radioisotope Room, typically housing liquids and waste containing 3H, 14C, and 32P only.  This room includes a refrigerator for storage of temperature sensitive radioactive compounds.  This room may also be used in the near future for a biochemistry research program using µCi levels of 125I and 14C.

Science 1231—Nuclear Physics lab, containing locked closet storing sealed sources including 137Cs.  Areas adjacent to storage closet are all used only by students and faculty for limited times (e.g. for several hours per week over a one month period in a year).  Radiation levels (noted on diagram) outside of closet are all well below levels specified in 641-40.27 for unrestricted areas.  In addition, none of these areas has routine public access, are usually kept locked even during working hours, and are all routinely locked at the end of working hours.

Science 1007—Plant Biology lab, used in the past for a teaching experiment using µCi levels of 32P for typically one week per year.  This laboratory is typical of our facilities, and this use is typical of the few teaching experiments that use radioactive materials.

APPENDICES
Appendix A: Program for Maintaining Occupational Radiation Exposure ALARA:  We will establish and implement the model ALARA program in Appendix A in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix B: Duties of the RSO:  We will establish and implement the model procedure in Appendix B in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix C: Training Program:  We will establish and implement the model procedure in Appendix C in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix D: Personnel Exposure Monitoring Program:  We will establish and implement the model procedure in Appendix D in IDPH Radioactive Material Guide, a copy of which is attached to this license application.  In addition, we add the following notes.

Section D1

In general, exposures at Grinnell are below threshold of typical personnel monitoring devices (e.g. film badges), and therefore survey and/or calculation for estimating doses is appropriate.  In any event, such estimates must be made at the time new procedures are proposed to the RSC as described in Appendix G below, and the RSC will make a determination as to whether personnel monitoring devices such as film badges will be warranted, following the guidelines in 641-40.36 and 641-40.37, the latter specifying in general that threshold for required use of personnel monitoring devices is a likelihood that an individual will receive 10% of the limits specified in chapter 14 (references to those limits are given in 641-40.37).  In the event that film badges or equivalent are deemed appropriate by the RSC, they will be evaluated by a processor meeting the requirements specified in 641-40.36(3), and exchanged at a period appropriate for the application, but no less frequently than monthly.

In addition, the RSC will advise and coordinate personnel monitoring associated with the use of X-ray diffractometer.  The use of this device is separately licensed, with oversight the responsibility of the principal investigator, Prof. Charles Cunningham, and therefore is not governed by the terms of this materials license.  However, to ensure a seamless safety practice, Prof. Cunningham is a member of the RSC, and the RSC maintains duplicate records of dosimetry results for that laboratory.

Section D2

The likelihood of intake of radioactive materials in routine operations at Grinnell is virtually zero, so bioassays would only be called for in the case of a highly unusual accident (within the past fifteen years, we have not even experienced a major spill, let alone an accident that might involve intake of radioactive materials).  Were such an accident to occur, we would consult promptly with IDPH and Environmental Health and Safety at Iowa State University.

Appendix E: Radioactive Materials Used in Animals:  Not Applicable.

Appendix F: Leak Testing Procedures:  We will establish and implement the model procedure in Appendix F in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix G: Safe Use of Radioactive Materials:  We will establish and implement the model procedure in Appendix G in IDPH Radioactive Material Guide, a copy of which is attached to this license application.  In addition, to ensure that all users of radioactive materials are aware of the ALARA philosophy and safe procedures, before an individual may institute a new procedure, use a new radioisotope or new activity level in an old procedure, or move a procedure to a different laboratory, that use must be specifically authorized by the RSC.  The user must supply in writing to the RSC the following information regarding the proposed project:

A.
the scope of the project, including a description of the experimental procedures to be used,

B.
the type and amount of radionuclide to be used,

C.
the room where the work will be done,

D.
the radiation levels expected in the facility where the work will be conducted,

E.
a description of the safety procedures, including training, special equipment and monitoring, that will be used,

F.
a description of how waste materials will be handled.

After review of these materials by the RSC, and discussion with the applicant of any items requiring amendment or clarification, the RSC will either approve or reject the proposal, and notify the applicant of their decision.

Appendix H: Spill Procedures and Action Limits:  We will establish and implement the model procedure in Appendix H in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix I: Guidance for Ordering and Receiving Radioactive Material:  We will establish and implement the model procedure in Appendix I in IDPH Radioactive Material Guide, a copy of which is attached to this license application.  With reference to the sample memorandum, we have always arranged packages to be delivered during regular working hours directly to the Science Building.  The RSO will coordinate and receive deliveries that might occur during college holidays, and will only use the sample memorandum should the above processes prove impractical.

Appendix J: Safely Opening Packages Containing Radioactive Material:  We will establish and implement the model procedure in Appendix J in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix K: Area Survey Procedures:  We will establish and implement the model procedure in Appendix K in IDPH Radioactive Material Guide, a copy of which is attached to this license application.

Appendix L: Waste Disposal: We will establish and implement the model procedure in Appendix L in IDPH Radioactive Material Guide, a copy of which is attached to this license application, in addition to the procedures specified in section 12 of this application

.

Appendix M: Field Use of Byproduct Materials: Not applicable; no such use has ever occurred at Grinnell College nor is envisioned by the license application.

Appendix N: Liquid Radioisotope Use Log.
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