
Jun/14/2019 3:24:50 PM 

Fax to: 630.515·1078 

Mail Control No. 612056 

From: 765-983-1691 (FAX) 
June 15, 2019 

Materials Licensing Branch 

Earlham College - CS/Math/Phys 7659831691 

EARLHAM 
CO l..l .•. EG E 

U.S. Nuclear Regulatory Commission, Region III 
2443 Warrenville Rd, Suite210 
Lisle, IL 60532-4352 

Greetings, 

1/20 

This letter contains an application for an amendment to NRC license 13-05737-01. 

Licensee is Earlham College 
801 National Rd. West 
Richmond, IN 47374-4095 

The person to be contacted about .this application is John Howell (current RSO); contact can be 
made at (765) 983-1670 or jhowell@earlham.edu. John's snail-mail address is 

John Howell 
Earlham College Drawer 138 
801 National Rd. West 
Richmond, IN 47374-4095 

Earlham would like to request that its license be changed to reflect the fact that we have 
transferred 12 of our registered sources to Applied Health Physics, LLC for disposal. Applied 
Health Physics has a Pennsylvania state license: P A-0228, with expiration date April 30, 2023. 
They are licensed to receive all of the sources in question. 

As referenced on our license, the sources in question are A, B and D: 

A. Cobalt-60. 

B. Cesium-137 

D. Plutionium-239 

Sealed Sources (Atomic Energy 
of Canada Model No. MC-25) 

Sealed Sources (Monsanto 
Model MRC-G-S-W-CS) 

Plated sources 

one source, not to exceed 
5 millicuries 

one source, not to exceed 
2 millicuries 

10 sources not to exceed 
0.1 microcurie per source 
and 1 microcurie total 

Attached is a copy of the certificate from Applied Health Physics, LLC. You may note that the 
amounts listed on their certificate are different from the amounts on our license. For sources A 
and B, Applied Health Physics calculated the present strengths of the sources, based on their 
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initial values and their ages. Thus, their certificate gives a lower level of activity than 
permitted on the license, and of c.ourse a lower level would not violate the terms of the. license. 

For source D, the certificate from Applied Health Physics mistakenly suggests the activity 
could be as high as 6 µCi. A value as high as 6 µCi would exceed the. conditions on our license, 
which requires a total of less than 1.0 µCi. However, the correct activity can be found from the 
documentation Earlham has from the acquisition of these plated source, documentation 
(attached) which states that each plated planchet has an activity between 5,000 and 20,000 
disintegrations per minute. All 10 together therefore have a maximum activity of 200,000 
disintegrations per minute, which corresponds to a total maximum activity of 0.1 µCi. I 
suspect someone may have determined total activity as 6 µCi by misreading the maximum 
activity to be 200,000 disintegrations per second, rather than per minute. 

Also attached are th~ most recent leak test.for these so~ces, dated May 15, 2019. In addition 
to the 12 sources delivered to Applied Health Physics, the summary of the leak tests references 
.a 13th test for sample ID M1112. That is our PuBe source, which was not transferred to 
Applied. Health Physics 

So after this transfer, Earlham has only one registered source, which is source C on our present 
license: 

C. Plutonium-239 Encapsulated 
Neutron source# M-1112 

Thank you for your attention to this. 

Sincerely, 

~LC. ?:fcXuc/ ( 
}JhnHowell, RSO of Earlham College 

2 Curies (32 grams) 

801 National Road West • Richmond, Indiana 47374-4095 • 765/983-1670 • Fax: 765/983-1691 
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UNITED STATES 

ATOMIC ENERGY COMMISSION 
WASHINGTON, 0,C, 208115 

APR 2 119?5 

Loan No. DNET65.5!1 

D:r. David Telta:Lr 11 Chairman 
Department of Physics 
Earlham Colleg.e 
Richmond, I11diana. 

De.ar D.r. Telfair: 

Referencre 1s made to your letter proposal requesting 
the loan ·or material for educational and.training 
purposes, .datedf>ecember 2;1o 1964. 

We are pleased to inform you that the Commission will 
loan to your institution without charge the following: 

Ten (10) plu·tonium-238/239 alpba sources, 
each f"r.l!lm 5,000 to 2t),,.0C).p d1a'11'lteg:rat.1ons, 
per minut'e,. electropla;:te·d on st.a1nlea·S 
steel planchets. 

In order to possess this material you will require a 
a.pecific 11.eenae f·rom the AEC. The license applica­
tion should be submitted to the AEC ·Division of 
Materials Licensing using the enclosed form. 

Please acknowledge acoeptance of th1~ loan of materialJ 
including the oondit1ons 'by signing in the space 
provided and returning the original copy of this letter 
to the Grants and Materials Loan Branoh of this 
Division. Inquiries ooncern1ng the laa.n should be 
referred to that Branch. 

Upon reoeiving your. acceptance or this loan~ we will 
request the AEC Savannah River Operations Office to 
arra·nge for delivery Of the material, subject to your 
having the ~ppropriate license. It will e~pedite 

•· 

4/20 
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-2-

matters if' you give our Grants and.Materials Le>an 
Branch a delivery address for the sourcea 1 whioh will 
be sent by mail. 

Enclosures: 

Sincerely yours, 
,1' //i, . 

/: 

. (.(. {;' { (; t(l,, ,1!;1.. . 
• /;,·,, > • ;· 

,, . . 

.; Russell S. Poor 
Dit-eotor 
D1v·1a1on of Nuclear Education &: Training 

1. Cond1t1ons or Loan 
2. Appl1oat1on fer SNM Lieen.see ( 4) 
.3. C.FR Part 70 

Ac·oepted by~ 

(Duly Authorized Officer - Signatu:i;,e) 

( Name ... typed) 

(Title) 

(Institution) 

· (Date) 

5/20 
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Sealed Source Leak Teat Certificate 

Location: 801 National Road Richmond, IN Customer: Earlham College 
____ ....., _______ __ 

Radionuclide: Co-60 

Actltvity: 0.025 Curies 

Date of Test: 6/16/2019 

Efficiency: 4.9.59 

Counts par minute 

Gross Bkg 

3 1 

NetCPM = microcurie 
Efficiency x 2.22 x 1 OE-6 DPM/ uCI 

The removable activity was: 1.82E-08 mlcrocurtes 

Serial# 

Net 

2 

MC-25· -----------t 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulatlons define a leaking source as one which results in the removal 
of 0.006 (6.0 x 1 OE~3) mlcrocuries or more of activity during the wipe test. 

AHay Number: 060319-12 Assay Date: 6/3/2019 

Performed by: __ G_.M_c_F_e_eiy __ 



Jun/14/2019 3:24:50 PM Earlham College - CS/Math/Phys 7859831891 7/20 

Sealed Source Leak Teet Certificate 

Location: 801 National Road Richmond, IN 

Radionucllde: Cs-137 

Actltvlty: 0.002 Curles 

Date ofTest: 5/15/2018 

Efficiency: 49.59 

Counts par minute 

Gross Bkg 

1 1 

NetCPM = microcurle 
Efficiency x 2.22 x 1 OE-6 OPM/ uCI 

The removable activity was: O.OOE+OO microcurles 

Customer: Earlham Colle e ___ _....., ..... ,._.;:.. __ .... 
Serial # MRC-G•S•W-CS 

Net 

0 

The above source leak test has been performed Jn accordance with our Radioactive materials llcense and the 
appropriate reguJatroy requirements. The regulatlons define a leaking source as one which results In the removal 
of 0.005 (5.0 x 10E-3) microcurles or more of activity during the wipe test. 

Assay Number: 060318-13 Assay Date: 6/3/2019 

Performed by; __ G_.M_c_F_e_ery __ _ 
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Sealed Source Leak Test Certificate 

Location: 801 National Road Richmond, IN Customer: Earlham Colle e 
_________ .... __ __ 

Radionuclide: Pu-2381239 

Actitvity: 0.00000001 Curles 

Date of Test: S/15/2019 -----------
Efficiency: ___ a_2 ... eo ______ _ 

Gross 

Counts per minute 

8kg 

0 0.2 

NetCPM = mlcrocurie 
Efficiency x 2.22 x 1 OE-6 OPM/ uCi 

The removable activity was: -2.74E-oe mlcrocurles 

Serial# P378 ----------at 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulations define a leaking source as one Which results in the removal 
of 0.005 (6.0 x 10E-3) mlcrocurles or more of activity during the wipe test. 

Assay Number: __ o_s_o_31_e_-1 __ Assay Date: 6/3/2019 

Performed by: __ G_.M_c_F_e_e,_y _ 
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Sealed Source Leak Teat. Certificate 

Location: 801 Natlonal Road Richmond, IN 

Radlonuclide: Pu·238/239 

Actitvity: 0.00000001 Curles 

Date of Test: 5/15/2018 

Efficiency: 32.90 

Counts per minute 

Gross Bkg 

0 0.2 

NetCPM ·= mlcrocurie 
Efficiency x 2.22 x 1 OE·6 DPM/ uCi 

The removable actlVlty was: -2.74E-09 microcurles 

Customer: Earlham College 
_______ .... __ """ 

Serial # P378 

Net 

·0.2 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulations define a leaking source as one which results In the removal 
of 0.005 (5.0 x 1 OE·3) microcuries or more of activity during the wipe test. 

Assay Number: ------060319-2 Assay Date: 8/3/2019 

Performed by: __ G_._M_c_Fe_e_lY __ 
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Sealed Source Leak Teat Certlfic•te 

Location: 801 National Road Richmond, IN 

Radionuclide: Pu-238/239 

Actitvity: 0.00000001 Curles 

Date of Test: 5/1S/2019 

Efficiency: 32.90 

Count& per minute 

Gross Bkg 

0 0.2 

NetCPM = mlcrocurie 
Efficiency x 2.22 x 1 OE-6 OPM/ uCi 

The removable activity was: -2.74E-09 microcurles 

Customer: Earlham Colleae _______ ....,. __ ._ __ .... 
Serial # P380 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. Tile regulations define a leaklng source as one which results In the removal 
of 0.005 (5.0 x 10E·3) mlerocurles or more of activity during the wipe test. 

Assay Number: __ o_a_o_31
11111
9-·3-- Assay Date: 6/15/2019 

Performed by: __ G_.M_c_F_e_el .. y _ 
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Sealed Source Leak Test Certificate 

Location: 801 National Road Richmond, IN 

Radionuclide: Pu-238/239 

Actitvity: 0.00000001 Curles 

Date.of Test: 5/15/2019 

Efficiency: 32.90 

Counts per minute 

Gross Bkg 

1 0.2 

NetCPM = mlcrocurle 
Efficiency x 2.22 x 10E-6 OPM/ uCI 

The removable activity was: 1.1 OE-08 mlcrocuries 

Customer: Earlham Colle e 
__________ .,. 

Serial # P381 

Net 

0.8 

The above source leak test has been performed In accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulatlons define a leaking source as one which results In the removal 
of 0.005 (5:0 x 10E-3) microcuries or more of activity-during the wipe test. 

Assay Number: ------06031'9-4 Assay Date: 5/15/2019 

Performed by: __ G_._M_c_Fe_e ... ly __ 
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Sealed Source Leak Test Certificate 

Location: 801 National Road Richmond, IN 

Radionuclide: Pu-238/239 

Actitvlty: 0.00000001 Curies 

Date of Test: 5/15/2019 

Efficiency; 32.90 

Counts per minute 

Gross 8kg 

0 0.2 

NetCPM = microcurie 
Efficiency ,c 2.22 x 10E-6 OPM/ uCi 

The removable activity was: -2. 7 4E-09 microcuries 

Customer: Earlham Collaae 
_______ .._ __ .,. 

Serial # P382 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulations define a leaking source as one which results In the removal 
of 0.006 (6.0 x 10E-3) mlcrocuries or more of activity during the wipe test. 

Assay Number: ------060319-5 Assay Date: 6/3/2019 

Performed by: __ G_.M_. c_F_e_el.,.Y_ 
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Sealed Source Leak Test Certificate 

Location: 801 National Road Richmond, IN 

Radionuclide: Pu-238/239 

Actllvlty: 0.00000001 Curles 

Date of Test: 5/15/2018 

Efficiency: 32.90 

Counts per minute 

Gross Bkg 

0 0.2 

NetCPM = microcurie Efficiency x 2.22 x 10E-6 OPM/ uCi 

The removable activity was: -2.74E-09 microcuries 

Customer: Earlham Colle e _______ ,11_, __ .... 

Serial # P383 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulations define a leaking source as one which results in the removal 
of 0.005 (6.0 x 10Ew3) mlcrocurles or more of activity during the wipe test. 

Assay Number: ------060319-6 Assay Date: ,. 6/3/2019 

Performed by: __ G_._M_c_Fe_e
1111
ly __ 
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Sealed Source Leak Teat Certificate 

Location: 801 Natlonal Road Richmond, IN 

Radionuclide: Pu-238/239 

Actltvlty: 0.00000001 Curies 

D.ate of Test: 5/15/2019 

Efficiency: 32.90 

Counts par minute 

Gross 8kg 

0 0.2 

NetCPM = microcurle 
Efficiency x 2.22 x 1oe-e DPM/ uCi 

The removable actlVlty was: -2.74E-09 microcurles 

Customer; Earlham College _______ ... __ ... 
Serial # P364 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulations define a leaking source as one which results In the removal 
of 0.005 (5.0 x 1 OE-3) mlcrocurles or more cif activity during. the wipe test. 

Assay Number: ------060319-7 Assay Date: 6/3/2019 

Performed ,by: __ G_.M_c_F_e_e,_y _ 
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nt 
Sealed Source Leak Teet Certificate 

Location: 801 Natlonal Road. Richmond, IN 

Radionuclide: Pu-238/239 

Actitvity: 0.00000001 Curles 

Date of Test: 5/15/2019 

Efficiency: 32.90 

Counts par minute 

Gross Bkg 

0 0.2 

NetCPM = microcurie Efficiency x 2.22 x 1 OE-8 DPM/ uCI 

The removable activity wa~: -2, 7 4E-09 microcuries 

Customer: Earlham Colle e 
__________ ,... 

Serial # P385 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials llcense and the 
appropriate regulatroy requirements. The regulations define a leaklng source as one which results In the removal 
of o.oos (5.0 x 1 OE-3) microcurles or more of activity during the wipe test. 

Assay Number: __ o_e_o_31_9_-s __ Assay Date: 6/3/2019 

Performed by: __ G_.M_c_F_e_el_y _ 
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Sealed Source Leak Teet Certificate 

Location: 801 National Road Richmond, IN Customer: _______ .... __ ..,. Earlham Colle e 

Radlonucllde: Pu-238/238 Serlal # P386 

Actltvlty: 0.00000001 Curies 

Date of Test: 5/15/2019 

Efficiency: 32.90 

Counts par minute 

Gross Bkg 

0 0.2 

NetCPM = mlcrocurle 
Efficiency x 2.22 x 10E-6 OPM/ uCi 

The removable activity was: -2.74E-09 mlcroouries 

Net 

-0.2 

The above source leak test has been performed in accordance with our Radioactive materials license a.nd the 
appropriate regulatroy requirements. The regulations define a leaklng source as one which results In the removal 
of 0.005 (5.0 .x 1 OE-3) microcurias.or more of activity during the wipe test. 

Assay Number: ------060319-9 Assay Date: 6/3/2019 

Performed by: __ G_.M_c_F_ee ... 1y __ 
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Sealed Source Leak Teat Certificate 

Location: 801 National Road Richmond, IN 

Radionucllde: Pu-238/239 

Actltvlty: 0.00000001 Curies 

Date of Test: 5/15/2019 

Efficiency: 32.90 

Counts per minute 
Gross Bkg 

2 0.2 

NetCPM = microcurle 
Efficiency x 2.22 x 10E-8 CPM/ uCI 

The removable activity was: 2.46E-08 mlcrocuries 

Customer: Earlham Colle e ____ .....; __ .;...;. __ ...., __ .... 
Serial # P387 

Net 

1.8 

The above source leak test has been performed In accordance with our Radioactive materials license and the 
appropriate regulatroy requirements. The regulations define a leaking source as one which results In the removal 
of 0.005 (5.0 x 1 OE-3) mlcrocuries or more of activity during the wipe test. 

Assay Number: 060319-10 Assay Date: 6/3/2019 

Performed by: __ G_._Mc_F_e_el ... Y _ 
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Sealed Source Leak Test Spreadsheet 

Earlham College 801 National Road Richmond, IN. 47374 

Source ID Radion11elide Activity (Curies) Serial Number Wipe Date Wipe Test Regulatoay Limit 
Result (UCi) (uCi) 

P378 Pu-2381239 0.00000001 P378 511512019 -2.74E-09 5.00E-03 
P379 Pu-2381239 0.00000001 P379 5/15/2019 -2.74E-09 5.00E-03 
P380 Pu-2381239 0.00000001 P380 5.'15/2019 -2.74E-09 5.00E-03 
P381 Pu-2381239 0.00000001 P381 511512019 1.10E-oa 5.00E-03 
P382 Pu-2381239 0.00000001 P382 5115/2019 -2.74E-09 5.00E--03 
P383 Pu-2381239 0.00000001 P383 5/15/2019 -2.74.E-09 5.00E-03 
P384 Pu-2381239 0.00000001 P384 5/15/2019 -2.74E-09 5.0DE-03 
P385 Pu-2381239 0.00000001 P385 5/15'2019 -2.74E-09 5.00E-03 
P3B6 Pu-2381239 0.00000001 P386 5'1512019 -2.74E-09 5.00E-03 
P387 Pu-2381239 0.00000001 P387 5'1512019 2.466-08 5.00E-03 

M1112 Pu-238 2 M1112 5.'15/2019 -2.74E-09 5.00E-03 
MC--25 Co-60 0.025 MC-25 511512019 1.82E-OS 5.00E-03 

Test 
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Project: Eal1ham College 6-3-19 LeakTests 

Carner# CountTime Sample ID Count Dale ex Blc:g - CPM ByBk,g-CPM aCPM ByCPM 
31 Routine 2 P378 6/3/2019 02 1 0 4 
32 Routine 2 P379 6/3/2019 02 1 0 1 
33 Routine 2 P3BO 61312019 0.2 1 0 3 
34 Routine 2 P381 6/3/2019 0.2 1 1 1 
35 Routine 2 P382 61312019 0.2 1 0 1 
36 Routine 2 P383 6/3f2019 0.2 1 0 1 
37 Routine 2 P384 6/312019 0.2 1 0 4 
38 Routine 2 P385 6/3/2019 0:2 1 0 0 
39 Routine 2 P386 6/3/2019 0.2 1 0 12 
40 Routine 2 PJ87 61312019 0.2 1 2 0 
41 Routine 2 M1112 61312019 0.2 1 0 4 
42 Routine 2 MC-25 6/3/2019 0.2 1 0 3 
43 Routine 2 MRC-G-S-W-CS 613/2019 0.2 1 0 1 

aEff. By Eff. a:DPM 
32.9 49.59 -0.61 
32.9 49.59 -0.61 
32.9 49.59 -0.61 
32.9 49.59 2.43 
32.9 · 49.59 -0.61 
32.9 49.59 . -0.61 
32.9 49.59 -0.61 
32.9 49.59 -0.61 
32.9 49.59 --0.61 
32.9 49.59 5.47 
32.9 49.59 -0.61 
32.9 49.59 -0.61 
32.9 49.59 -0.61 

BrDPM 
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Pn,fect: Eahlln Callege l.eal(Tests 
a.mor, CDuolln --· ca.nl- a lllg-CPM aracg.CPM •CPII BrCPII •Ell. BrBL ci.. , 

ftlallm• 2-1 - P378 -·· 0.2 ., 0 4 32.!ill 49.9 -G.111 2 Raulmt>Z·1- P.ml 613f21>19 o.z 1 D 1 32.!lll e.59 -Q.61 
~ Rlalllnt,2 -1 .. - P3IIO 613QDl9 o.z 1 D 3 32.111 .. 59 --IUII .. ROllline 2 · 1 miffl* 1"31111 1113120\9 112 1 1 1 32.90 49.SS 243 
s .....,.2_,_ P3a2 61!11:ZD19 11..2 1 0 ' 32.9D - -IUII 
5 -2··- 1'383 tiB121119 112 1 0 ' 3Z.8D - -0.SI 
1 -2·1- P384 613Q1119 112 1 0 .. 32SO - -0.&I 

• l'lo-2·1- P3IIS &r.112Ct19 ll2 I 0 0 32.90 - -OJU 

• Ro-2·1- P38B lil3l2018 ll2 I 0 12 32.911 - -0.61 
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