DEPARTMENT OF THE ARMY
US ARMY CHEMICAL BIOLOGICAL, RADIOLOGICAL
AND NUCLEAR SCHOOL
14030 MSCOE LOOP, SUITE 1041
FORT LEONARD WOOD, MISSOURI 65473-8926

U.S. Nuclear Regulatory Commission

Region Ill, Materials Licensing Branch

Suite 210 (ATTN: Mr. Frank P.D. Tran, Health Physicist)
2443 Warrenville Road

Lisle, IL 69532-4353

Dear Mr. Tran,

This letter is in reference to U.S. Nuclear Regulatory Commission License Number
24-32221-01, Docket Number 030-35257, Mail Control Number 617077 and your letter
requesting additional information dated April 28, 2020. The enclosures to this letter
provide the additional information you requested to complete your review.

Points of contact for this letter are Mr. Michael S. Gray, Health Physics Manager,
(573) 563-6224, or email michael.s.gray.civ@mail.mil and Captain Mahmut A. Atabay,
Radiation Safety Officer and Chief Radiological Defense Division, (573) 563-6202, or
email mahmut.a.atabay.mil@mail.mil.

Sincerely,

igitally signed by
'L.ONEAL.106492

Dig
HOOD.DARYL.ON HooboAR
EAL.1064927465 Date:2020.05.1113:38:43
-05'00°
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Requested Additional Information

1. Commission Concern. A confirmation that licensed material will not be used in or on
humans, in animals, or in tracer and field studies in which licensed material is released into the
environment.

U.S. Army Chemical, Biological, Nuclear and Radiological School (USACBRNS) Response to
Commission. We confirm that licensed material will not be used in or on humans, in animals, or
in tracer and field studies in which licensed material is released into the environment.

2. Commission Concern. You provided that a radiation safety committee (RSC) quorum will
need at least four voting members listed in Section 2 of Item 7 of your letter. We think it would
be Section 3 of Item 7; please correct as necessary. You also stated that an individual can hold
more than one voting member, for example a person can be the Radiation Safety Officer and
Health Physics Manager. Please help us to understand if the RSC quorum will be at least four
individuals in the RSC or four positions.

USACBRNS Response to Commission. The Radiation Safety Committee (RSC) quorum will be
at least four individuals in the RSC regardless of the number of positions they hold.

3. Commission Concern. With regards to the deletion of Pu-239 and U-233 listed in Items 6.F.
and 6.G. of the current license, please provide a copy of complete Form 540 with a signature of
Rad Solutions LLC’s representative who confirmed the receiving of your licensed material for
Item 9 of the form.

USACBRNS Response to Commission. Enclosure 2 contains the requested documents.

4. Commission Concern. Your license is authorized for research and development; therefore,
we utilize the guidance in NUREG-1556, Volume 7, Revision 1 in the review of the application.
Based on Item 8.7.2, “Authorized User”, of the guidance the proposed user who use or direct
supervise the use of licensed material should have (i) a college degree at the bachelor’s level or
equivalent training and experience in physical, chemical, biological sciences, or engineering,
and (ii) training and experience commensurate with the scope of proposed activities, including
hands-on training with radioactive materials. Please describe how the licensee will ensure that a
proposed user will meet item (i), has completed the hands-on training and is competent for the
proposed licensed material and uses.

USACBRNS Response to Commission.

a. A college degree at the bachelor’s level or equivalent training and experience in physical,
chemical, biological sciences, or engineering. Proposed users who use or direct supervise the
use of license materials for research and development will be limited to the following
USACBRNS personnel: the Health Physics Manager of the Health Physics Office and the
Supervisory Physicist and Nuclear Medical Science Officer of the Edwin R. Bradley Radiological
Laboratories. The first two positions are general schedule civil servants with jobs series of 1306
(Health Physicist) and 1310 (Physicist). The personnel hired for these positions are required to
have a college degree and/or experience that meet this requirement. Nuclear Medical Science
Officers are U.S. Army Officers that also must have college bachelor degrees that meet this
requirement. These positions will be the Radiation Safety Officer or Alternate Radiation Safety
Officer for the USACBRNS license.

Enclosure 1



Requested Additional Information

b. Training and experience commensurate with the scope of proposed activities, including
hands-on training with radioactive materials.

(1) The Health Physics Manager and Nuclear Medical Science Officer's resumes were
included in enclosure 3 of the letter dated February 20, 2020. We are in the process of hiring
the supervisory health physicist position.

(2) Individuals responsible for local radiation safety programs will complete a minimum of
40 hours of formal training in the areas listed in table 1 below. The 40-hour Operation Radiation
Safety Course, Course #4J-F2/494-F9 given by the US Army Chemical School meets this
requirement. The USACBRNS RSO is the approving authority for all formal training courses.

Table 1

Formal Training Requirements

(1) Principles and practices of radiation safety

(2) Radioactivity measurement standardization and monitoring

(3) Biological effects of radiation

(4) Mathematics and calculations basic to the use and measurement of radioactivity
(5) Requirements of pertinent regulations

(6) Management of a radiation safety program

(3) All authorized users shall complete training that includes at a minimum the topics listed in
table 2. The amount of training and experience will depend upon the type, form, quantity,
proposed use of the license material. The duration of the source specific training will be
determined by the USACBRNS RSC. The frequency of the training will be:

(a) Initial (e.g. before assuming duties)
(b) Annually (refresher training) and

(c) Whenever there is a significant change in duties, regulations, or the terms of the
license.

Table 2

Authorized User Training Requirements

(1) Principles and practices of radiation safety

(2) Characteristics of ionizing radiation

(3) Units of radiation dose and quantities

(4) Radiation detection instrumentation

(5) Biological hazards of exposure to radiation (appropriate to the types and forms of
radioactive material used

(6) Hands on-use of radioactive materials

(7) Requirements of pertinent regulations

5. Commission Concern. Provide the topics which will be covered during the annual radiation
safety refresher training (see Appendix F to NUREG-1556, Volume 7, Revision 1 for
references).
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Requested Additional Information

USACBRNS Response to Commission. Annual refresher training topics will include those listed
in Appendix F to NUREG-1556, Volume 7, Revision 1 except for incineration and animal
experiments, which are not applicable. The USACBRNS RSO will also add any additional
topics deemed necessary.

6. Commission Concern. Please note that licensee may not transfer the responsibilities of the
RSO to other individuals. Many tasks and duties associated with managing the program may be
assigned or delegated to other qualified individuals. The responsibility for these tasks and
duties, however, lies with the RSO. The NRC does recognize that a qualified individual will have
to fill in for the RSO when the RSO will be away for short periods of time for professional
conferences, vacation, or iliness. Please confirm that the alternate RSO will only act as RSO for
a short period time when the RSO is temporarily absent.

USACBRNS Response to Commission. We confirm that the alternate RSO will only act as RSO
for a short period time when the RSO is temporarily absent.

7. Commission Concern. Section 5 of Item 10 of your letter mentioned an old version of
American National Standards Institute (ANSI) N323a-1997. Per NUREG-1556, Volume 7,
Revision 1, the accepted version is ANSI N323AB-2013. Please confirm that the licensee will
calibrate its radiation survey instrument in accordance with ANSI N323AB-2013 or provide
justifications for using the old standard ANSI N323a-1997. In addition, if the licensee plans to
conduct calibration for its radiation survey instrument in-house, please provide a description of
the training program for individuals who will perform the radiation survey instrument’s
calibration.

USACBRNS Response to Commission.
a. We will calibrate our instruments in accordance with ANSI N323AB-2013.

b. Description of training program for individuals who will perform the radiation survey
instrument calibration.

(1) Individuals responsible for local radiation safety programs will complete a minimum of
40 hours of formal training in the areas listed in table 3 below. The 40-hour Operation Radiation
Safety Course, Course #4J-F2/494-F9 given by the US Army Chemical School meets this
requirement. The USACBRNS RSO is the approving authority for all formal training courses.

Table 3
Formal Training Requirements

(1) Principles and practices of radiation safety

(2) Radioactivity measurement standardization and monitoring

(3) Biological effects of radiation

(4) Mathematics and calculations basic to the use and measurement of radioactivity
(5) Requirements of pertinent regulations

(6) Management of a radiation safety program

(2) In addition to formal radiation safety training, individuals will be required to have source
specific training on each major device. The duration of the source specific training will be
determined by the USACBRNS RSC.

3
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(3) The duration of training for personnel with no experience on a device or similar devices
will be based on the activity of the radioactive material/device. If the activity of the beta/gamma
radioactive material/device is 25 curies or less, the individual will receive 4 hours of source
specific hands-on training on each device. If the activity of the beta/gamma radioactive
material/device is greater than 25 curies, the individual will receive 8 hours of source specific
hands-on training on each device. Hands-on training for alpha sources will be 8 hours.

(4) Personnel with prior experience on a device or similar beta/gamma or alpha
radioactive material/devices will receive 2 hours of source specific hands-on training on each
device. As a minimum, the source specific hands-on training will cover leak testing, surveys,
interlocks (if applicable), safe use of the source/device, specific license conditions and
emergency procedures. The training will be performed by a qualified RSO, approved by the
USACBRNS RSO.

8. Commission Concern. In the application, the licensee requests that the RSC will approve or
disapprove of changes to its facilities and equipment, user qualification, safe use of
radionuclides and emergency procedures, radiation survey, and leak testing. The NRC may
permit licensees make changes to its radiation safety program; however, the licensees must
ensure the changes are in compliance with the regulations and license. Please describe the
steps the licensee will take when making changes to their radiation safety program or provide
the following.

“The licensee may make program changes and changes to procedures specifically identified in
the letter received April 21, 2020 (ML20113E919) without prior Commission approval as long
as:

a) The proposed revision is documented, reviewed, and approved by the licensee's Radiation
Safety Committee in accordance with established procedures prior to implementation;

b) The revised program is in accordance with regulatory requirements, will not change the
license conditions, and will not decrease the effectiveness of the Radiation Safety Program;

¢) The affected licensee's staff is trained in the revised procedures prior to implementation;

d) The licensee's audit program evaluates the effectiveness of the change and its
implementation; and

e) The licensee will retain a record of each radiation safety program change for 5 years. The
record will include a copy of the old and new procedures, the effective date of the change; and
the record of approval by the Radiation Safety Committee.”

USACBRNS Response to Commission. We concur any changes to our radiation safety
program must be in compliance with the regulations and our license. We will ensure this by
following the process listed below.

The USACBRNS (licensee) may make program changes to procedures specifically identified
in the letter received April 21, 2020 (ML20113E919) without prior Commission approval as long
as:

a. The proposed revision is documented, reviewed, and approved by the USACBRNS RSC
in accordance with established procedures prior to implementation.

b. The revised program is in accordance with regulatory requirements, will not change the
license conditions, and will not decrease the effectiveness of the Radiation Safety Program.
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c. The affected USACBRNS staff is trained in the revised procedures prior to
implementation.

d. The USACBRNS audit program for this license managed and conducted by our Health
Physics Office evaluates the effectiveness of the change and its implementation and

e. The USACBRNS will retain a record of each radiation safety program change for 5 years.
The record will include a copy of the old and new procedures, the effective date of the change,
and the record of approval by the RSC.

9. Commission Concern. In Sections 7, 8 and 9 of Item 10 of your letter, the licensee states
that it will adopt AR 385-10, DAPAM 385-24, and Army Technical Manuals and Bulletins for the
safe use of radionuclides and emergencies, and AR 385-10, DAPAM 385-24, DAPAM 385-25,
Army Technical Manuals and Bulletins for radiation surveys and for sealed sources leak testing,
and where applicable, Appendixes K, L and M, respectively, of NUREG-1556, Volume 11,
Revision 1, "Consolidated Guidance About Materials Licenses: Program-Specific Guidance
About Licenses of Broad Scope”. Please note that, AR 385-10, DAPAM 385-24, DAPAM 385-
25, Army Technical Manuals and Bulletins have not been endorsed by the NRC. Therefore,
based on the licensing guidance you could commit to follow Appendixes K, L and M of NUREG-
1556, Volume 11, Revision 1 for the safe use of radionuclides and emergencies, radiation
surveys and sealed source leak tests, respectively, and revise them for your needs in
accordance with your established procedures. Alternatively, you could provide a copy of the
current version of the AR 385-10, DAPAM 385-24, DAPAM 385-25, Army Technical Manuals
and Bulletins which you will adopt for our review.

USACBRNS Response to Commission. We commit to follow Appendixes K, L and M of
NUREG-1556, Volume 11, Revision 1 for the safe use of radionuclides and emergencies,
radiation surveys and sealed source leak tests, respectively, and revise them for our needs in
accordance with our established procedures.

10. Commission Concern. Please confirm that besides disposing your licensed materials with
half-life less than 120 days by decay-in-storage, you will transfer your licensed material and
their wastes to authorized licensees who are licensed by the NRC or Agreement States only.

USACBRNS Response to Commission. We confirm that besides disposing our licensed
materials with half-life less than 120 days by decay-in-storage, we will transfer our licensed
material and their wastes to authorized licensees who are licensed by the NRC or Agreement
States only.
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Friday, December 14, 2018

Gaye Nelson

Rad Solutions, LLC./Hilmar, CA
19858 Echo Street

Hilmar, CA 95324

Dear Ms. Nelson:

The attached signed shipping manifest copies are your notice of receipt of the radioactive waste
materials shipment specified on the manifest number below.

Manifest Number ) Date Received
5962-18-D-3 12/14/2018

Thank you for your business.

Sincerely, |

Shipping and Receiving

cc: Manifest File
Shipping and Receiving file

Enclosure 2
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Manifest Discrepancies

None
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Disposal Documents

FORM 540A EnergySolutions Services, Inc. [ ...H.,HMEE
number on all continuation pages)
UNIFORM LOW-LEVEL RADIOACTIVE 18-D-3
WASTE MANIFEST
SHIPPING PAPER (CONTINUATION) PAGE 2 oF 2 PAGE(S)
TT. US. DEPARTWENT OF TRARSPORTATION DESCRPTION T 1y T b T8 T L3 aﬂ..gldl_ﬂz_:uﬂi
(including proper shipping name, hazard class, UN ID number, DOT LABEL PHYSICAL AND INDIVIDUAL TOTAL PACKAGE ACTIVITY LSA'SCO OR VOLUME NUMBER OF
‘and any additions! information) “RADIOACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES MBq mCi CLASS (Use appropriste units) PACKAGE
DOT Non Regulated Material NA NA Solid Oxide C-14 1 1.6264E+02 , (4.3957E+00) | NA ".»Lcwn. 78 RS169-D03
{ i
DOT Non Regulated Material NA NA Solid Oxide r._- ] 2.1340E+02 | (5.7676E+00) | NA 921BS; 7.5 RS169-D04
m | FT3
UN 2910, Radioactive material, excepted package-limited NA NA Solid Oxide =1 [ 3.0216E+03 | (8.1666E+01) | NA 4701BS;78 RS169-D05
quantity of material, 7 ! H FT3
DOT Non Regulated Material NA NA Solid Oxides C- H3 ] 74000E-01 | (2.0000E-02) | NA “«urwn_ 401 RS173-D01
DOT Non Regulated Material NA NA Solid Oxide C-14 9.3185E+01 | (2.5177E+00) | NA n.“ LBS;75 RS200-DO1
| |
-
DOT Non Regulated Material NA NA Solid Oxide C-14 , 5.8686E+01 ' (1.5861E+00) | NA “uEﬁ 75 RS200-D02
, |
DOT Non Regulated Material NA NA Solid Oxide C-14 [ 7A181E+00  (1.9238E-01) | NA “. u..wn“ 7.5 RS200-D03
DOT Non Regulated Material NA NA Solid Oxide C-14 ! 20123E+01 | (5.4386E-01) | NA “ﬂ LBS; 75 RS200-D04
S ——
DOT Non Regulated Material NA NA Solid Oxide 4 | 7.0217E+01 | (1.897BE+00) | NA RHE" 75 RS200-D0S
| 1
W |
DOT Non Regulated Material NA NA Solid Oxid C-14 7 1.2421E01 | (3.3670E-03) | NA “.“ LBS;7.5 RS200-D08
|
UN 2915, Radioactive material, Type A package, 7 Yellow Il 07 Solid Oxides Ag-110m  Co-88 Co-80 Cr&1 8.3393E+01 i (2.2539E+00) | NA 2812 LBS; RS219-D01
CsAM4  Cs437  Euts2  Feso | 18F13
in-114m Mn84  ND8S  8b124 I
Sc48  Zn8s | |
! |




Disposal Documents

FORM 547 7. MANFEST TOTALS
EnergySolutions Services, Inc.| SPECIAL NUCLEAR MATERIAL (grams) 2. MANIFEST NUMBER
PACKAGES/ |  NETWASTE NET WASTE 18-D-3
DISPOSAL VOLUME WEIGHT U2 Uns Pu Total
UNIFORM LOW-LEVEL RADIOACTIVE = 3408 1236678 3.PAGE 1 OF 3  PAGE(S)
WASTE MANIFEST T 120820[0  2724.200]
CONTAINER AND WASTE DESCRIPTION
Additional Nuclear Regul y Ct (NRC) for Control, Transfer and
Disposal of Radioactive Waste
~ DISPOSAL CONTAINER DESCRIPTION
7. ;
& e o Pty G wasTe surace T 2 . AS-Clnss A
ey | ot | e | coblber | "R | e el | e pepgemouod omucurom | x| revew oo o amove |22,
NBER BURIALDISPOSITION —— {@pmvi00om2) 285»@. MEDIA AGENT AND RADIONUCLIDE PERCENT unnl:!vr-
(Soe Notw 24) = Lo e ostonn ™3 ooty | [Ee0mx CCass C
® ® APHA | Gav Naom [—rasonucioes L) )
I FIWSWORT LEONARD £1) 700 [ NP 3.7000E-02 | 1.0000E-03 AU
0212 29.030 0000E-03 | <2.7889€-1 <2.78B0E- 0212 | 100 2.7000E-02 | 1.0000E-03
i SR AAERe otal 3.7000E-02 | 1.0000E-03
7.800 64000(  1.0000E01 | <1.67006-06| <1.67006-08 7500
I FLWAFORT LEONARD E ] 100 Oxidei® NP 1.8800E-02 | 5.0000E-04 A
o212 34.019(  3.0000E03 | <2.7889E-13 | <2.TSENE-14 o212 | 100 1.8500E-02 | 5.0000E04
R S s ST ‘otal 1.8500E-02 | 5.0000E-04
7.800 75000(  3.0000601 | <1.67006-06| <1.67006-08 7500
LEONARD £ ] | Oxdee L 1.8500E-02 | 5.0000E04 | AU
0.114 26.856|  3.0000E03| <2.7B89E-13| <2.780%€. 0114 | 100 1.8600E02 | 5.0000E04
S, |59 ETEISIRAE] SR s e e otal 1.8500E-02 | 5.0000E-04
4010 67000  3.0000E01 | <1.6700E05| <1.6700€-08 4010
W FORT LEORARD ) 100 Solld/NP NP 3.7000E-02 | 1.0000E-03 AU
0212 277|  6.0000E04| <27889E13| <27889E-14 o212 | 100 3.7000E02 | 1.0000E-03
o SRS e ———— e} otal 3.7000E-02 | 1.0000E-03
7.800 000|  6.00006-02 | <1.67006-08| <1.67006-08 7.800
[ RET80-DOTRES FOR ) 00 CrdaNA L XT3 1.9767E+02 | 5.3397E+00 | AU
HIRE 0212 33.688|  3.00006-04 | <27889E-13| <2.T88%E. 0212 1.8787E+02 | 63397E+00
o SCORERER: OGRS IR s fotal 1.9767E+02 | 5.3397E+00
7.800 000  3.0000E-02| <1.6700E08| <1.6700£08 7800
| RETS0-DOURES FOR = £ 100 Oxide/NA NP 4 8.8879E+02 | 1.8616E+0 AU
HIRE 0212 66792|  3.0000804 A&ll.. To8%E 0212 §B879E+02 | 1.9616E+01
PR (4 RIS RS et ] otal 6.8879E+02 | 1.8616E+0’
7.800 22000  3.00006-02| <1.67008-06| <1.67008-08 7.800
e 1 Contavr Descr For Nots 1A: Process NOTE 2: Waste Descriptor Codes. ot A e s three which predominate by volume. For media meeting
waste requiring approved structurel over- Compaction © ume.
Packs the numerical code rust be folowed by --OP SR Sieam Reforming 20. Charcoal 29. Demoliion Rubble 38, Evaporator Bottoms/Shdges/ Barrwel Wasts Management dispossi site structural stabllity requirements, the numerical code
Diect Incinerstion 21. Incinerstor Ash 30, Cation lon o must be followed by “-5. and the media vendor and brand name
Wooden Box or Crate 9. Demineraizer Solt & ckesats 22. Soll Anion lon-exchange Media 39, Compactible Trash nvirocars must also be identified in Htem 13. Code 100sNONE REQUIRED
Metal Box 0. Gas Cyfinder ) 23. Ges 32. Mixed Bed lon-exchange Media 40. Noncompactible Trash e St
urlo.izvn.l “m Buik, Unpackaged Waste Geonas s Gl 24.00 33, Contaminated Equipment 1. Animal Carcass by ot
25. Aqueous 34, Organic Liquid (exceptof) 42 Biokogical Material (except Process and fekm Coment Styrene
Metal Tank or Liner 13, High Integrity Container Hﬂ.ﬂ u-nl.fh-lk ﬂotlL...ﬂ.Fl(- ‘animal carcass) PR o 91. Concrete 9. Other. Describe
I-!llolll:!nlrr!. Other, Describe in ltem 6, 27, . a Other P o 8"._!-
Tank or Liner ‘additional 0. Other. Describe in kem Lt
M Tkl . ""l.ll! %, mv)xllhl.- ASLETe oradiiionsl page 93. Vinyl Chioride 100, None Required.




UNIFORM LOW-LEVEL RADIOACTIVE EnergySolutions Services, Inc. | 2- MANFEST NUMBER |
WASTE MANIFEST 18-03

Disposal Documents

CONTAINER AND WASTE DESCRIPTION (CONTINUATION) 3.PAGE 2 OF 3 PAGE®)
CONTAINER DESCRIPTION “WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER TEWAETE]
7. 2 o, 0. PHYSICAL DESCRIPTION 1 1 s
WASTE | surAce sureace T 7z 3 CATION
VOLUME | cONTANER | ' LEVEL (MBy/100 cm2) P L il g Ty INDIVIDUAL RADIONUCLIDES AND ACTIVITY (B AND | , Si20% |
WEIGHT | _(mSwi =t = " Y CONTAINER TOTAL; OR CONTAINER TOTAL ACTMTY e
o {meomm) %z AGENT AND RADIONUCUIDE PERCENT ————
LN Gmthed (m3) (Sea Note 3) F>01% CClass C
o ®) ALPHA o ]
£ Cride/NA NFIC-14 1.6264E+02 | 4.3957E+00 AU
0212 Ne) 3.0000E-04 | <2.TBE9E-13| <2.7880E-14 .21
e - AR TSRS e “_-‘me 43957E+00
800 92.000 3.00006-02| <1.6700E-08| <1.6700E-08 7.500 4
W 00 CaldehA wicaa 2.1340E+02 | 5.7676E+00 | AU
0212 41.731| 20000604 | <2.7B89E-13| <2.7889€-14| 0212 3
A (IS Sl et fansio ARk et mﬁw §.7676E+00
7.800 92000  3.0000E-02| <1.6700E-08| <1.6700£.08 7.800 e
7 100 OxideNA W |C-
0212 13188 3.0000E-04| <2.7889E13| <2.78896-14 02 a¢ 302166403 | 8.1608E+01 o~
(CSTORES RSN oS S SN Ui e it % 8.1666E+01
7.800 470.000 3.0000E-02 | <1.6700E-08| <1.6TO0E-08 | 7.800 &y ‘
00 OxidesiiP NP IC-14 3.7000E-01 | 1.0000E-02 AU
] i s v Wtasial e Rl 3 3.7000E-01 | 1.0000E-02
R <<% LAO00E01 | 2.0000E-02
4010 46.000 30000602 | <1.6700E08| <1.6700E-08 4010 7.4000E-01 | 2.0000E-02
W 1% X 9.3188E+01 [ 2.5177E+00 AU
0212 49.896|  3.0000E04| <2.7889E-13| <2.7809E-14 02m2
o) i Vs N “.w.mE._ 25177E+00
7.800 .000|  3.0000E-02| <1.6700E-08| <1.67006-06. 500 H| SSTTE
£ 100 Oxide/NA 5.8688E+01 | 1.5861E+00 AU
0212 73 3.0000E04 | <2.7899E-1: <2.TE89E-14. 0.21
7.800 92.000 30000602 | <1.67T00E08 | <1.6700E-08 500 1] 15081500
£ 100 7.1181E+00 | 1.9238E-01 AV
02m2 39.009  3.0000804| <27eeRE13| <2rEENE4 021 2
R, (—": Snaion] Mo (i T.1181E+00 | 1.9238E01
500 $6.000|  3.00008-02| <1.6700E08| <1.67006-08 800 (Cki ascer
100 CrideNA 2.0123E+01 | 5.4386E-01 AU
0.212 s1.7110 3.0000E04 | <2.TBO0E-13| <2.7BO9E-14 0212
S| | S (S sersorsh] IBamesnm)) %E
800 14000  3.0000802| <1.6700808 | <1.67006-08 500 s A &
7 0 Cridena 7.0219E+01 | 1.8978E+00 | AU
0212 184812 3.00006-04 | <2.7889E-13 | <2.TE89E-14
—y et Bnsiamusin Wi wﬁ.ﬂ% 1.8978E+00
500 407.000|  3.0000602| <1.6700608 | <1.8700€.08 7800 TANTaE
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WASTE MANIFEST
CONTAINER AND WASTE DESCRIPTION (CONTINUATION)

WASTE DESCRIPTION FOR EACH WASTE TYPE N CONTAINER T8 WASTE]|

Disposal Documents

) S-Cless
WASTE APPROXIMATE [SOLIDIFICATION OR| CHEMICAL FORM! * INDIVIDUAL RADIONUCLIDES ANDACTIVITY (MBQ AND |, SE26%
Unstable

DESCNIPTOR VASTE STABILIZATION | CHELATING AGENT ic1 ATING} CONTAINER TOTAL; OR CONTAINER TOTAL ACTMITY
AND RADIONUCLIDE PERCENT

(e N2y (m3) (See Note 3)

B-Class

>0.1 C-Class
| RAGONUCLIOES Wea el

12421E01 | 33670E03 | AU

AU

12421€01 | 3.3670E-03
1.2421E01 | 3.3570E03

. 4188E-01 | 9.2400E-03
L.8610E-02 | 1.2300E-03

120,820 2761.200
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STRAIGHT BILL OF LADING

ORIGINAL - NOT NEGOTIABLE

/ 8080(1703 759, TRUCKNO.

SHIPMENT NO: 18-ID-1

CONTACT: Gaye Nelson

NAME OF CARRIER: Philotechnics / S{EC A0y StAnSfo 4T DATE: 7/16/2018
TO: FROM:
CONSIGNEE: US Ecology CONSIGNOR: Rad Solutions LLC
STREET: 20400 Lemley Road STREET: 2955 Farrar Ave
cny: Grand View STATE: 1D civ: Modesto STATE: CA
7IP CODE: 83624 PHONE: 800-274-1516 2P CODE: 95354 PHONE:  209-678-6782

24 HOUR EMERGENCY RESPONSE TELEPHONE NUMBER: 209-878-6782

BASIC DESCRIPTION [IDENTIFICATION # (UN OR NA), PROPER

TOTAL SHIPPING NAME, HAZARD CLASS OR DIVISION #, PACKING GROUP NO.OF UNITS & WEIGHT
|_auantiry | um PER 172.202] CONTAINER TYPE | (LBS) RATE

7.5 ft3 x_|UN2915 Radioactive Material, 7A Type A Pack 7 1 metal dm 225 Ibs

Seal #086944 (Profile #37855-0)  Treasure Island
4.01ft3 x__|UN29810 Radioactive material, excepted package-limited 1 metal dm 59 Ibs

quantity of material, 7 (Profile #37855-0)  Ft Belvoir
4.01 13 x__|UN2911 Radioactive material, excepted package-articles, 7 1 metal dm 58 Ibs

(Profile #37855-0) _ Ft Leonard Wood

0.87 ft3 x_|UN2911 Radioactive material, pted package-articles, 7 1 plastic pail 6 Ibs

(Profile #328340) NSF

| hereby declare that the contents of this consignment are full and accurately

described above by the proper shipping name, and are classified, packaged,

marked, and labelled/placarded, and are in all respects in proper condition for
port ding to appli ir ional and national governmental

GENERATOR SIGNATURE

RECEIVED, subject to the classifications and lawfully filed tariffs in effect on the date of the issue of this Bill of Lading, the property described
above in apparent good order, except as noted (contents and conditions of contents of packages unknown), marked, consigned and destined as
indicated above which said carrier (the word carrier being ghout this as meaning any person or corporation in possession
of the property under the contract) agrees to carry to its usual place of delivery at said destination, if on its route, otherwise to deliver to another
carrier on the route to said destination. It is mutally agreed as to each carrier of all or any of, said property over all or any portion of said route to
destination and as to each party at any time interested in all or any said property, that every service to be performed hereunder shall be subject

to all the Bill of Lading terms and conditions in the governing classification on the date of shipment.

Receiver hereby certifies that he is familar with all the Bill of Lading term and conditions in the governing classification and the said terms and
conditions are hereby agreed to by the shipper and accepted for himself and his assigns.

RECEVER: US Ecology cARRigg: Phllotechnjcs—— / SPleepliy T AArsLes]
! 4 » , -
SIGNATURE: / '{'3)" 1(227 < i‘//)z( / i SIGNATURE /" ‘&TW
DATE: c‘?/ Vil W Fd oare 7 / ] 1 & /  g/2/15




Disposal Documents

LDH 023490

Contamination or Leakage Detected
Unexpected Exposure Rates Detected

Labels, Markings, etc. Inadequate

Container Integrity Inadequate

Other

No Violations Detected on this Shipment

SHIPPER | O NUMBER
FORM 540 EnergySolutions, LLC weaux_vvmm._lsz“m AND FAGKITY USA2017011 7. FORM 540 AND 5404 PAGE10F 2 PAGES) |° .ﬂpzﬁmwﬁaz“d””_. i
UNIFORM LOW-LEVEL RADIOACTIVE 261 19th, Bldg 1000 [ couector ENTMGSTAND 414, & PROS ) pages)
Rom 107 +=——— 1 rorMs2ANDS2A None PAGE(S)
WASTE MANIFEST Fort Leonard Wood, WO 85473 [m] s ity USA2017-011
SHIPPING PAPER Utah Generator Site Access Permit No ~ SHIPMENT NUMBER | [£] GENERATOR TYPE sl CONTACT
1. EMERGENCY TELEPHONE NUMBER "~ (include Area Code) NA USA2017-011 (specity) @ | “Maﬂmﬂ.l:ﬂﬂﬂﬂ_-.rn | Gaye Nelson |
800-424-9: ¥ TELEPHONE NUMBER TELEPHONE
U 200 no”..;.w_. i (Include Area Code) Modesto, CA 95324 :S.E. Ares Code)
ORGANIZATION o 281-221-7042
Chemtrec CCN8 11557 TURE ~ 13ign ing waste receipt O)«M
6. CARRIER — Name and Address EPA 1.D. NUMBER B £
2. 1S THIS AN "EXCLUSIVE USE" SHIPMENT? | 3. TOTAL NUMBER OF Trl State Motor Tranait H M P}I\O AW o) mn) D w F
PACKAGES IDENTIFIED ” 8141 Tth St T CERTFICATION
m Yi8 RTINS MM ERT Soplin, M0 §48%1 SRENOOATE |77 75 1o cariity that the herein-named materials are properly classifed, described, packaged, marked, and labeled and
NO A— nN._ - _ w are in proper condition for transportation according to the applicable regulations of the Department of Transportation
4. DOES EPAREGULATED E g EPA MANIFEST NUMBER CONTACT gt Hasomo hnapadpind pospinadid s omom rplagioms eyl Lol b piogpnb o A
WASTE REQUIRING A NO Laslie Martin (Include Ares Code) state reguiations.
gnﬂﬁ:’mﬂ%ﬂwg‘)z< 417-824-3131
SIGNATURE —_ Aulhorized carrer acknowiedging wesle receipl | DATE AUT) D SIGNAJURE TITiE DATE
11"Yes," provide Manifest Number =====> ,
XTI o \\v\ \\h\ \\N\%ﬁ\m - %\f ey
7z i " ) 0 i 8. TOTAL WEIGHT |7 0
(Including proper shipping name, hazard n.: UN 1D number, DOT LABEL TRANSPORT PHYSICAL AND .zo.iack TOTAL PACKAGE ACTIVITY Lsasco OR VOLUME NUMBER OF
and any addiional information) “RADIOACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES MBq mel CLASS (Use appropriate units) PACKAGE
Cz 2910, Radioactive material, excepted package-limited NA NA Solid Solid Co-80 |Cs-137  Th-230 4.0227E+00 | (1.0872E-01) | NA 60 LBS; 4.01 FLW-1
qQuantity of material, 7 ﬂ FT3
UN 2810, Radioactive material, excepted package-limited NA NA Solid Solid Cs-137  Kr-85 Mn-54 1.8762E+02 | (5.0709E+00) [ NA 100 LBS; FLW-2
quantity of material, 7, Fissile Excepted Poat0 ez vam 401FT3
—
UN 2910, Radioactive material, excepted package-limited NA NA Solid Solid Ra-226 1.1840E+00 | (3.2000E-02) | NA ﬂb.\ L 75 Ng" 75 FLW-§
quantity of material, 7 FT3 .
UN 2915, Radioactive material, Type A package, 7 Yellow Il 0.1 Solid Solid 3.7000E-02 | (1.0000E-03) | NA ¢ .N | \& LBS; 7.5 FLW-6
FT3 <1
UN 2910, Radioactive material, excepted package-limited NA NA Solid Solid 3.7000E-02 | (1.0000E-03) | NA el 80LBS;7.5 FLW-7
quantity of material, 7 [ Aqll s e
L Y 20, TERMS AND CONDITIONS
Record Waste Description Inadequate A HAZARDOUS MATERIALS: Generator represents & warrants that Waste Material _is (or) ® is not a hazardous waste as defined In 40 CFR 281, Where the material is 8

hazardous waste, this shipment is aiso accompanied by 8 separate and completed hazardous waste manifest, slong with the appropriate land-disposal restriction notice and/or
‘certification as required by 40 CFR 2681

TITLE cvo,-oo-v.u!x!sxg:limi.ﬁao{!i LLC, and ai appropriate rsguiatory authorities, tite to the Waste Material which conforms to Generator's

herein shall and be vested in ue
WASTE MATERIAL: Generator i«.it..v and warrants that all data set forth in this (UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST) are trus and correct in all
respects and in laws, rules, regulstions and EnergySolutions LLC's facilty license.

INDEMNIFICATION: Generator agrees to indemnify EnergySolutions, LLC, its officers, employees and sgents against all losses and liabilty whatsoever f such losses o liability
results from the failure of the Waste Material to conform in al -iﬁ.igs:‘nl!ﬁ‘ﬁ n the (UNIFORM LOW-LEVEL RADIOACTIVE WASTE MANIFEST,) or if this
shipment fails to meet the standards prescribed by the of agency having jurisdiction over such matters,

FORM 540 (03-06)




Disposal Documents

L 6231990

FORM 540A

UNIFORM LOW-LEVEL RADIOACTIVE

WASTE MANIFEST

SHIPPING PAPER (CONTINUATION)

EnergySolutions, LLC

6. MANIFEST NUMBER

USA2017-011

(Use this number on all continuation pages)

Page 2 o 2

[~ 11 US DEPARTMENT OF TRANSPORTATION DESCRITION 2 5] 0 13 v T8 TOTAL WEIGHT |10, IDENTIFICATION]
(Including proper shipping name, hazard class, UN ID number, DOT LABEL [ TRANSPORT PHYSICAL AND INDIVIDUAL TOTAL PACKAGE ACTVITY LSA/SCO OR VOLUME NUMBER OF
and any additional information) “RADIOACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES MBq mCi CLASS (Use appropriate units) PACKAGE
DOT Non Regulated Material NA NA Solid Solid u NA 100 LBS; 7.5 FLw-8 __J
[ FT3
|
4
UN 2911, material, package. NA NA Solid Solid Co-87  Th232 1.9632E+00 | (5.3060E-02) | NA 58 LBS; 4.01 FLW-9
7 FT3

FORM 540 (03-00)

10



LDH o3 /970

Disposal Documents

11

[FORM 541 rrn_ 1. MANIFEST TOTALS
NUMBER OF SPECIAL NUCLEAR MATERIAL (grams) 2. IFEST NUMBER
PACKAGES/|  NET WASTE NET WASTE USA2017-011
DISPOSAL | VOLUME WEIGHT U233 U235 Pu Total
UNIFORM LOW-LEVEL RADIOACTIVE 1 s 1190w 232.693| 2.1423E-03 2.3182E-03 7.3032E-04 3.PAGE 1 OF 2 PAGE(®S)
WASTE MANIFEST " o 4200w 0257| 1C 1C 1C SA908E-03 1 SHIPPER NAME i
CONTAINER AND WASTE DESCRIPTION ACTIVITY SOURGE Fort Leonard Wood
p—— m ALL NUCLIDES TRITIUM c-14 Te99 129 ,
nal Nuclear Regulatory Commission irement
tio C x“”mnv won<_<..- ts for Control, Transfer and weq 1.9487E+02 NP NP NP NP (kg) _ 4.7355E-01 | SHIPMENT ID NUMBER
Disposal of Recioncing Weet G | 5.2066E400 NP NP (tons)| 5.2199E-04 | USA2017-011
D[SPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINE! 6 WASTE
8 6. 7 O B 0 PHYSICAL DESCRIPTI 14 CHEMICAL DESCRIPTION | 15. RADIOLOGICAL DESCRIPTION A
Bl o po——— wasTe SURFACE SURFACE i Z 3 WEIGHT ‘ABCloss A
A RADIATION CONTAMINA’
sty ol | voume | oMy VORIV | QUMM | emam,, | Ao puprosovo) csuce | noeu rocLDEs o ey oo | B85
GENERATOR 1D WEIGHT _mSvhn T@pmT00enZ) VOLUME(S) IN MEDIA CHELATING  [CHELATING| CCONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY
NUMBER(8) {mremvhr) CONTAINER AGENT AGENT AND RADIONUCLIDE PERCENT B-Class B
(See Note 18 (m3) (kg) (See Note 28
‘Note 1A) ) h ik BETA. ‘Note 24) (m3) (See Note 3) IF>0.1% |
GAMMA F13) RADIONUCLIDES
FLW-1/FORT LEONARD |4 36H 00 SolldamP WP [Cad5
0114 21216  4.0000E-03 | <2.7889E-13| <2.7889E-14 0114 | 100
4010 0030 4.0000E-01 | <1.6700E08| <1.6700E08 4010
FLW-2/FORT LEONARD |4 364 100 Solid/NP
0414 45359  1.0000E-03 | <2.7889E-13| <27880E-14 0114 | 100
e PR i) SEWORI | R — X 1.8500E+02 | 5.
4010 0.050|  1.0000E-01 | <1.6700E08| <1.6700E-08 4010 0.00000E+00| 4.6620E-02 | 1.2600E-03
+ | 1.2400E-03
0.00000E+00| 7.4000E-03 | 2.0000E-04
[7.3032E-04 g]| 0.00000E+00| 1.6754E+00 | 4.5280E-02
i [2.1423E-03 g)| 0.00000E+00| 7.6886E-01 | 2.0780E-02
[2.3182E-03 g]| 0.00000E+00| 1.8870E-04 | 5.1000E-06
L.8762E+02 1.5,0709€400 |
1.8762E+02 | 5.0709E+00
) [5.1908E-03 g),
FLW-S/FORT LEONARD |4 IH “S SolidNP NP 1Co-60 0.00000E+00| 3.7000E-02 | 1.0000E-03 Av
0212 34019| 1.0000E-03 | <2.7889€-13| <2.7889E-14 0212 | 100 Ra-226 0.00000E+00] 1.1470E+00 | 3.1000E-02
| AR iy ye | [ btota 1,1840E+00 | 3.2000E-02
7.500 0038|  1.0000E-01 | <1.6700E05| <1.5700E06 7.500 Total I.||I.. 1840E+00 | 3 2000E 02
Note 1: Contalner Description Codes. For containers/ | [Note 1A: Bulk Packaging Description Codes. NOTE 2: Waste Descriptor Codes. (Choose up o three which predominate by volume.) NOTE 2A: Specific Waste Note3: and . (Choose up to
waste requiring disposal in approved structural over- (Choose one code as may be applicable.) {(Choose all appl} ) by volume.) For media meeting disposal site
packs the numerical code must be followed by "-OP." 20. Charcoal 29, Demoltion Rubble 38, Evaporator Bottomu/Shudges/ structural stability requirements, the numerical cods must be followed
21. Incinerator Ash 30 Cation lon-exchange Media Concentrates *.8." and the medi and also be identified
1 Vooleo SoxorOmia: . Oustharsioss A Gondols 2. S0 31. Anlon lon-exchange Media 39, Compactile Trash i N vopior Sl it it ool
2 Metal Box 10. Gas Cylinder 8 Intermodal 23 Gos 32. Mixed Bed lon-axchange Media 40, Noncompactible Trash G Dewatered in ftem 13. Code 100=NONE REQUIRED.
3 Pail 1. Buk, Waste C End-Dump 24, 01 33, Contaminated Equipment 41. Animal Carcass H Solid Solidification
4. Metal Drum or Pail 12. Unpackaged Components. D Roil-off 25. Aqueous Liquid 34 Organic Liquid (except oil) 42. Biological Material (except | Combustible 90. Cement 94. Viny! Ester Styrene
5. Metal Tank or Liner 13, High lntegrty Container E Seavan 26 Fiter Media 35. Glassware or Labware animal carcass) J Non-combustible 91 Concrete 99. Other. Describe
6. Concrete Tank or Liner 19. Other. Describe in ltem 6, 27. Mechanical Fier 36, Sealed Source/Device 43, Activated Material K Alr Filtration Filters (encapsulation) in em 13, or
7. Polyethiene Tank o Liner  or additional page 28 EPAorState 37 Paintor Plating 59. Other. Describe in item 11, L Asbestos 92. Bitumen additional page
8. Fiberglass Tank or Liner Hazardous of additional page 93, Vinyl Chioride 100, None Required.

FORM 541 (03-08)




Disposal Documents

LD#H 593690

ORW'S UNIFORM LOW-LEVEL RADIOACTIVE EnergySolutions, LLC
USA2017-011
WASTE MANIFEST
CONTAINER AND WASTE DESCRIPTION (CONTINUATION) SIRAGE: 2 IOF 2 PAGE(S)
DJSPOSAL CONJAINER DESCRIPTION ESCRIPTION FOR EACH WASTE TYPE IN CONTAINER 6. WASTE |
3 g .W 3 B 0 PHYSICAL DESCRIPTION 14_CHEMICAL DESCRIPTION | 15 RADIOLOGICAL DESCRIPTION v
(SONTANER conTANER wasTe SURFACE SURFACE i@ 72 [ WEIGHT ARCions A
NTIFICA DESCRIPTION RADIATION CONTAMINATION
NUMBER/ VOLUME | conTaNer |  LEVEL (MBq/100 cm2) aTu . |/ACTORSATE: BOLDIICATIONCH. | CHEAL » INDIVIDUAL RADIONUCLIDES AND ACTIVITY (M8q) AND vl
GENERATOR 10 WEIGHT | _(mvihe) o0 Vo AN ) cHeTNG  [FHEWATING CONTAINER TOTAL; OR CONTAINER TOTAL ACTIVITY o
NUMBER(S) (See Note 18 il (mremhr) i N2 CONTAINER AGENT AGENT AND RADIONUCLIDE PERCENT BClass B
o .3~ ﬁe PHA BETA- ' Note 2A) (m3) (See Note 3) IF>0.1% | C-Class C
= o) o GAMMA F73) RADIONUCLIDES mel
FLW-G/FORT LEONARD |4 WA0H 700 Solldmp W [Co-80 1.0000E03 | AU
0.212 e 2.0000E-02 | <2.7880E-13| <2.7889E-14 0212 100
1.0000E-03
G — R I To! ,0000!
7.500 0.030 2.0000E+00 | <1.6700E05| <1.6700E-08 7.500 tal 1 E-03
FLW-7/FORT LEONARD |4 0H 100 Solld/NP NP |Co-60 1.0000E-03 | AU
02m2 27218|  5.0000E-04 | <27880E13( <2.7889E-14 0212 | 100 1.0000E03
| T 1.0000|
7.500 003|  5.0000E02 | <1.6700€08| <1.6700E08 7.500 [Fost =3
FLW-S/FORT LEONARD |4 £ 100 SolkiNP NP AU
0212 45350  7.0000E08 | <27889E13| <2.7889E-14 0212 | 100
7.500 0080  7.0000€03 | <1.6700E08| <1.6700E.08 7.500
FLWA/FORT LEONARD |4 il , 0 (S |- “oH . ﬂu Solidnp 0.00000E+00( 3.7000E-02 | 1.0000E-03 AU
’ 0| Teome g Mkt : 0.00000E+00| 1.9262E+00 | 6.2060E-02
om0 oon| 7. 1 o0 1.9632E+00 | 6,3060E-02
7.0000E-03 | <1.6700605| <1.6700E08 « T O
Shipment Totais = [6.1808E-03 g] 1.0487E+02 | 5.2666E+00
& o [4.7355E-01 kg]
420% 0287
T
FORM S47A (03-08)

12
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