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NextEra Energy Point Beach, LLC Response to Apparent Violation in NRC Inspection Report 
05000266/2020012, 05000301/2020012: EA-20-081 

References: 

1. NRC Letter, Point Beach Nuclear Plant, Units 1 & 2 - NRC Inspection Report 
05000266/2020012, 05000301/2020012; Preliminary White Finding and Apparent Violations 
dated August 3, 2020 (ML20216A765) 

2. NextEra Letter, Response to Inspection Report 05000266/2020012, 05000301/20200012, 
dated August 12, 2020 (ML20225A252) 

3. NextEra Letter, Response to Apparent Violation in NRC Inspection Report 05000266/2020012, 
05000301/2020012; EA-20-081 dated September 11, 2020 (ML20255A 142) 

In Reference 1, the NRG documented a finding and apparent violations involving transportation of 
radioactive material as Low Specific Activity - II (LSA-11) that exceeded the LSA shipping limits for 
radiation levels as specified in 49 CFR 173.427. 

By letter dated August 12, 2020 (Reference 2), NextEra informed the NRC that a regulatory 
conference was not requested and that a written response would be provided on the finding. 
By letter dated September 11, 2020 (Reference 3), NextEra provided that written response. 

Based on discussion with the NRC that occurred on September 24, 2020, NextEra is supplementing 
the information provided in Reference 3 with information in the enclosures to this letter. Enclosure 1 
contains calculation HP-100-080420 Radwaste Shipment 19-037 Dose Rate Calculation, Enclosure 2 
contains calculation RSCS TSO 20-083, Revision 1, Evaluation of Resin Shipment at Point Beach 
Nuclear Plant, which contains security related information as defined by 1 O CFR 2.390(d) and should 
be withheld from public disclosure, and Enclosure 3 contains calculation RSCS TSO 20-083, Revision 
1, Evaluation of Resin Shipment at Point Beach Nuclear Plant Redacted Public Version. 
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Enclosure 2 Contains Security Related Information, 

Upon Separation of Enclosure 2 this letter is Non-Security Related. 

NextEra Energy Point Beach, LLC 

6610 Nuclear Road, Two Rivers, WI 54241 



Security Related Information "Withhold from Public Disclosure Under 10 CFR 2.390 

Document Control Desk 
Page 2 

This letter contains no new regulatory commitments or revisions to existing regulatory 
commitments. 

If you have questions regarding this submittal, please contact Mr. Eric Schultz, Licensing 
Manager, at (920) 755-7854. 

Sincerely, 

1'G -' ~ 

Michael Strope 
Site Vice President 
NextEra Energy Point Beach, LLC 

cc: Administrator, Region 111, USNRC 
Resident Inspector, Point Beach Nuclear Plant, USNRC 
Project Manager, Point Beach Nuclear Plant, USNRC 

Enclosures 
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Enclosure 2 Contains Security Related Information, 

Upon Separation of Enclosure 2 this letter is Non-Security Related. 



ENCLOSURE1 

NEXTERA ENERGY POINT BEACH, LLC 
POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2 

SUPPLEMENTAL INFORMATION 
CALCULATION HP-100-080420 

(17 pages follow) 



Point Beach Nuclear Plant 
Technicnl Basis Document 

HP-100_080420 RO I Docume~t Title: Radwaste Shipment 19-037 Dose Rate 
Calculation 

Prepared By: &AR.I- viJ,;~TI 
Name/ Date 

Reviewed By: J~ V\)c.L,\-\C,A.S 
Nam 

Abstract 
An assessment was performed of the 3 m radiation survey measurements 
performed on Radwaste Shipment 19-037 resin liner. This assessment 
determined that the readings greater than 1,000 mrem/h are not realistic for the 3 
m locatlon. 

Document Type 

Technical Position 

Technical Evaluation 

[>1111-4256 
Revision 0 

Question and Answer 

Interpretation of Regulations 

Analysis of Data 

Baseline Documentation 

X Calculation 

Other: 
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Point Beach Nuclear Plant 
Technical Hasis Document 

HP"100-080420 RO Document Title: Radwaste Shipment 19-037 Dose Rate 
Calculation 

Assessment: 

Radwaste shipment 19-037 was performed to ship an L 8w120 liner filled with 100 cubic feet of 
spent resin to a radwaste vendor. Radiation survey measurements were performed on the 
liner on contact, at 1 meter and at 3 meters from the liner surface at various locations. (See 
Attachment 1) These measurements are summarized in Table 1, Radiation Survey 
Measurements for Radwaste Shipment 19-037 Liner. A review of the data shows a 
disagreement between two groups of 3 m radiation survey readings with one group showing 
readings greater than one 1,000 mR/h and the other showing readings less than 1,000 mR/h. 
A radiation shielding calculation was performed to show which readings are indicative of the 
true dose rate condition at the 3 m location. This calculation showed that the dose rates at 
distance from the liner surface decrease faster than what the 1/R2 general rule of thumb would 
calculate and that use of this rule will conservatively calculate the dose rate at distance from 
the liner surface. Calculations were made using this rule and the contact dose rate readings 
are included in Table 1. It Is concluded that the 3 m radiation survey readings with readings 
greater than 1,000 rnR/h are not realistic for the 3 m location. The MlcroShield calculations 
indicate that these survey readings are more indicative of radiation readings at distances of 2.2 
to 2.4 meters from the liner surface. 

Table 1 
Radiation Survey Measurements for Radwaste Shipment 19-037 Liner 

(All readings in mR/h) 
Location Contact 1 meter 3 meter 3 meter** 
Top of liner 12,200 3,250 863 Note 
Bottom of liner 6 000 2,000 600 Note 
Side of liner 14 400 3,200 1,200 636 
Side of liner 11600 3,000 1,300 512 
Side of liner .9.600 2,000 1,000 424 
Side of liner 8,700 2,300 1,200 384 
Side of liner 7,500 2,800 1,300 331 
Side of liner 8,500 2,200 1,400 375 
Side of liner 10 000 3,100 650 441 
Side of liner 6,300 4,400 800 278 
Side of liner 8,800 1,400 700 388 
Side of liner 14,000 No meas. data No meas. data 618 
Side of liner 10 000 No meas. data No meas. data 441 
Side of liner 10,000 No meas. data No meas. data 441 

** Calculated using contact reading and 1 /R2 general rule of thumb. The applicability of this 
rule was demonstrated by the shielding calculation and was shown to be a conservative 
method. Note: Dose rate model only applies to side of liner. 

l'BF-4256 
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Point Beach Nuclear Plant 
Technical Basis Document 

HP-100-080420 RO 
Document Title: Radwaste Shipment 19-037 Dose Rate 
Calculation 

Calculation: 

The calculation was performed using MicroShield, a widely used software application for 
petforming shielding calculations. (Reference 1) The liner was modelled using a right circular 
cylinder geometry with a homogenized source term. 

Radwaste shipment 19-037 was an L 8-120 liner filled with 100 cubic feet of spent resin. 
Activity content used as listed in the radwaste shipment record for the source activity. Waste 
density is 0.72 glee (modeled as polystyrene). Contact readings are assumed to be taken with 
a TelePole. 

Model 

• Height of cylinder = 64.912 in. (5 ft 4.912 in) [Data 5] 
• Cylinder radius = 30.5 in. (2 ft 6.500 in) [Data 5} 
• Cylinder wall thickness= 0.1196 in (material= iron) [Data 4] 
• Contact dose rate point distance = 1.5 cm (0.59 in) [Data 1] 
• Distance from liner centerline to contact dose rate point w/clad= 2 ft 7.211 in 
• Distance from liner centerline to 1 m dose rate point w/clad= 5 ft 9.990 in 
• Distance from liner centerline to 3 m dose rate point w/clad= 12 ft 4.730 in 
• Distance from liner centerline to 2.2 m dose rate point w/clad= 9 ft 9.234 in 
• Distance from liner centerline to 2.3 m dose rate point w/clad= 10 ft 1.171 in 
• Distance from liner centerline to 2.4 m dose rate point w/clad= 1 0 ft 5.108 in 

The MicroShield calculation record is attached as Attachment 2. The calculation results 
are shown in Table 2, Calculated Dose Rates for Radwaste Shipment 19-037 Liner. 
Also included in Table 2 is the liner contact reading measured by EnergySolutions 
showing agreement with the calculation. A review of the calculation results shows a 
reduction in dose rates greater than 1/R2 when progressing from the contact location to 
the other locations farther away from the liner. The use of the 1/R2 rule of thumb will 
conservatively calculate dose rates at distance from the liner. For example, using the 
1/R2 rule to calculate the resin liner 3 m dose rate using the contact dose rate of 21.67 
R/h, the liner centerline to contact distance of 31.21 in. and liner centerline to 3 m 
distance of 148.73 in., a conservatively calculated dose rate at 3 mis 

21.67 R/h X (31.21"2 /148.79"2) = 953 mR/h 

This is a conservative value and the true value Is less than this. 

PBF·4256 
Revision 0 Reference: HP 3.1 
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Point Beach Nuclear Plant 
Technical Basis Document 

HP-i 00_080420 RO I Docume!"t Title: Radwaste Shipment 19-037 Dose Rate 
Calculation 

Table2 
Calculated Dose Rates for Radwaste Shipment 19-037 Liner 

(All readinas In mR/h) 
Location Contact (1.5 cm) 1 meter 3 meters 
Side of liner with wall clad 21670 4 064 841 
Side of liner with wall clad"* 20,000 776*"* 
Location**•• 2.2 meters 2.3 meters 2.4 meters 
Side of liner with wall clad 1,382 1,289 1206 

** EnergySolutions radiation suivey data 
*"* The 3 meter dose rate value of 776 mR/h was calculated using the 

EnergySolutions contact dose rate and the rate of change values described by 
the MicroShield calculation, i.e., 20,000 x (841 / 21,670) 

**** The calculations performed for the 2.2, 2.3, and 2.4 meters locations is to show 
the distance from the liner surface where dose rates are in the range of 1,200 
to 1,400 mR/h. This information is used to buttress the argument that the 
suivey readings at 3 meters that exceeded 1,000 mR/h are not representative 
of the true dose rate at the 3 meters distance. 

Data: 

1. The outside diameter of the detector section of the TelePole containing the 
detectors is 3 centimeters. (Physical measurement) The centerline of the 
detectors is located on the instrument's long axis; i.e. pole, centerline. 
(Reference 2) 

2. The activity content of the resin liner is listed in Table 3, Liner Activity Content. 
(Reference 3) 

Table 3, Liner Activity Content 
Nuclide Activity (mCi) Nuclide Activitv (mCi) Nuclide Activitv (mCi) 

H-3 1.25E+02 C-14 4.46E+01 Mn-54 
Fe-55 5.70E+03 Co-57 6.39E+02 Co-58 
Co-60 1.82E+04 Ni-59 1.03E+03 Ni-63 
Zn-65 8.75E+01 Sr-89 1.24E+01 Sr-90 
Tc-99 5.90E-01 Sn-113 4.56E+01 Sb-124 

Sb-125 2.14E+03 1-129 <LLD> 1.66E-01 Cs-137 
Ce-144 1.04E+00 Pu-238 7.14E-01 Pu-239 
Pu-241 1.02E+02 Am-241 1.31E+00 Cm-242 
Cm-243 4.59E-01 

3. The waste volume is 100 cubic feet and waste weight is 4,500 pounds. 
(Reference 3) This gives a density of 0. 72 glee. 

4. The max internal volume of an L 8-120 liner is 120 cubic feet and the wall 
thickness is 0.1196 inches of steel. (Reference 4) 

1.25E+03 
9.05E+03 
7.6E+04 
4.75E+01 
1.36E+02 
3.26E+03 
4.75E-01 
7.83E-02 

5. The internal height and radius of an L 8-120 is taken as 64.912 inches and 30.5 
inches, respectively. (Reference 3, WMG 1 R @ 3 meters calculation summary 
for 638712-1) 

PBF-4256 
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Point Beach Nucleat' Plant 
Technical Basis Document 

HP-100_080420 RO Document Title: Radwaste Shipment 19-037 Dose Rate 
Calculation 

Attachments: 

1. PBPROD-M-20190529-10, "Outgoing Liner" 
2. MicroShield calculation report for resin liner with wall clad 
3. 2019-TRAN-BCO-2077, EnergySolutions Vehicle Survey Record for Manifest 

#19-037 

References: 

1. Micro Shield V12.06, Grove Software 
2. Mirian Technologies Document 15-00008, "TelePole Wide Range Operating and 

Maintenance Manual," Revision 7, September 2013 
3. Radwaste shipment 19-037, "Package Characterization Report," 5/29/2019 
4. CS-NS-GL-001, "Disposal Container Guideline Data" 
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kfrA~I.I· rl~tSr I 
VSDS Standard Map Survey Report 

Survey PBPROD .. M .. 20190529-10 
Ooneral Information 

TIUe: Prlm11ry Resin Llnor038712-1 

Survey OatefTlme: 5120/201916:48 

survey Type: Shipping 

Counlod By: 

R½P: 19•0010 

Rx% Pwt: 

Status: Approved by: LeClatr Gene, 6/20/2019 06:17:02 

Lead Surveyor: Meyer James 

Work Orderrresk fl; 4 

SLID: WE6437 

Ready for Review by: Meyer Jeines, 5130/2019 09:36:35 

SLID; \NE8D20 

SLID: Wl:6437 

Doao Rate (DR) ObJoot i>reflxoslSufflxos 
Dose Roles with Prenxes: 
• = Conleo;i 
+= 30cm 

. r Postings Legond ·. 
! There are no postings In lhls survey. 

MaplooaUon 

FIio Namo 
Ship-out-Liner 

Dose Rates wUh No Prefixes: 
GeoArea 

Defaull Premces: 
HS=HolSpot 

Deleull sumxes: 
••n• ,. Neutron 
•·11•auola 
"c" ., Corrected 

Loc11tlon Code a1do/Aroa N11mo Looallon Deaorl lion 
Rad-Waste-Shlprnents outgoing Shipment ou1golng Liner 

• ~ natrumonts U d 68 
: 

Instrument Instrument 
fl Model Sorlal ii 
1 ISOLO 472933 
2 ISOLO 472030 

3 ISOLO 472937 

4 ISOLO 472922 

6 1ELEPOLE 330409 

.. 

Alpha (YIN): 11 

Survey ti: PBPROD-M-20190529-10- PDF Gonoralod On: 6/2012019 06:17 Pago 1 of 4 



Outoolno Llnor Survoy ii: PBPROD,M-20190520-1 O I Date/Time: 6/29/2019 1 G:40 

Outgoing Liner 

I UnerType: I LIU :IO lffFft! 

I liner Serlolll ·-- I 
I sMmrbo1e,b1t [1QQ}. I j Liner Size: 

I m.~-aj I 
I Top LINER I Date I l nPlnt l 
I 9 Meter Do1u•1• 1863! Package Inspected prior to use 

I 1 Mtttt 0011 111t mm 
I Co1111<1 Do11Re1, rww I LlnerPrrmmed !~J !)iii 11 

1J!;:J1200111300 I h ooo 
._ _______ _,I I 

I .~.~•ttrfJ01~aool ~OJ)JI t111ermark11d rorsi11Jrn1ent I E,,20 ;,{II ~ I 
,-L-!,M.,..,, ,-,.-,o-0_11.,.[@)_2_0_0..-@rof-t 3-0-0-. ,.1 ... ,~r:O~();:,=rk=ln=g,=o=,,=1>1=,e=d=========~=ji===~I ==l=!I 

Comments: bela mda 171.3 dpm 
alpha mda 19.5 dpm 

Type: Shipping 

Unless othorwl&& noted, doso rates In mromlhr. 
Lead SuNoyor: Meyer James 
LocaUon Code: Rad,Waslo-Shlpmonls 
Location Description: Outgoing Liner 

Al11ha (YIN): n 
Survey 11: PBPROD-M-20190520,10 • PDF Gonoralod On: 0120/2010 00:17 

I 11 I 

sumniaty of Highest Readings 
(All avallablo values may not llo llstod) 

s11uInrs Air Sanfolos & Winos 
6) <MDA OPMl100 cm2 pty 

6) <MDA DPM/100 cm2 cc 

Slalua: Approved by; LcClalr Gene, 6120/2019 06:17:02 
Bldg/Area Namo: OUlgo1ng Shipment 

Image FIio: Shl11-011t-Llnor 
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an ar ap urvev epo1· 

Data Point Details 
Survey#: PDPROD•M•2019DS29•10 

Map: Shll>•Ottt•Llner 

fl Typo Inst. Vnluo Units Locnllon 
m y NIA •MO O mrom/hr 
m y NIA 170.3 3 mremlhr 
m y NIA 3260 mrem/hr 
tn 'I NIA '12200 mrem/hr 
00 ''I NIA 3?00 mromlhr Top 
00 y NIA '14400 mremlhr lop 
00 'I NIA 2300 mrom/hr Top 
CR y NIA '0700 rnrem/ht Top 
m y NIA '11600 mremlhr Mfddfe 
CA y NIA • 9600 mremlhr Bottom 
00 y NIA 3000 mrem/hr Mlddl8 
[R y NIA 2000 mrem/hr Bollom 
00 ·y NIA • 7600 mremlhr Mlddlo 
00 y NIA • 0500 mremthr Bollom 
00 y NIA 2000 mremnu M!ddle· 
00 y NIA 2200 mremn1r Bollom 
00 '( NIA '6000 mrem/hr 
CR y NIA 200D mremllir 
00 y NIA 863 mremll1r 
00 y NIA GOO mromll1r 
[R y NIA • 10000 mromlhr 
m 'f NIA '0300 mrem/hr 
00 'f NIA • 0800 mrem/hr 
Ill y NIA '14000 m1em/hr 
00 'f NIA '10000 mrom/hr 
DR y NIA • 10000 mromlhr 
00 y NIA 1400 mrem/hr bollom 
00 y NIA 4400 mremll1r mlddle 
DR '( NIA 3100 mremlhr lop 
00 '( NIA 1200 mremlhr lop 
OR y NIA 1300 mrem/hr mkldle 
OR y NIA 1000 mremlhr bo\lom 
00 y NIA 1200 mremlhr lop 
00 y NIA 1300 mremlhr mkldlo 
DR y NfA 1'100 mremlhr boltom 
00 y NIA 700 mremlhr bottom 
m y NIA 000 mremlhr mkldlo 
DR 'I NIA 650 mremlhr 101> 
CR y NIA 1400 mremlhr 
1 Smear NIA fl/y<MDA OPM/100cm2 llnerlop 

.NIA M M • - - • - f( <MDA . DPM/fo/j cn'i2- - " -

2 Smear NIA jVy<MDA DPM/100cm2 llnerlop 
NIA - - - M - - - ti. <MDA OfiM'ifoo crii2- - - -

3 smear NIA (1/y<MDA DPMl100cm2 llner lop 
"riltJi. -------a <Mr.iA 0Pti1foo cn'i2- - - -

4 smear NIA ply<MDA DPM/100cm2 llnertop 
NIA. - - - - - - - ,; <MDA ol5't11foo cm2" - - -

5 Smear NIA pty<MDA DPMl100cm2 llne,top 
'ril1A - - - - M M - ,~ <MDA DPM/foo cn'i2" " - -

6 Smear NIA (lly<MDA DPM/100cm2 
NIA • ------a <Mo°A 0JSM'1foo cm2- - - -

Alpha (VIN): II 
S111voy II: PBPR.OD,M-20190629-10 • POI" Genoraled On: 0/2012019 06:17 

t 

Nc;1!es 

Imago FIio: Shlll-Out-Llnor 
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an at' ap urvev 8POI' VSDS St d d IVI S R t 

Data Point Details 
S11rvey #: PBPROD•M-20190529•10 

Main Ship-Out-Liner 

iJ Type Inst. Value Units Location 
Toxl L0120BTFR 
Text 638712-1 
Text 0-120 
Text gross Dewalorcd 
Text 0/29/17 .. 
Texl 2/11/10 
Text 5/23/10 
Text 5/23/10 
Text 6123119 

Text 6750 Lbs 
Texl 5/30/19 
Text na 
Texl Jm 
TGXI Jm 
Text Jm 
Text ds 
Text OS 
Text Jm 
Text /m 
Text na 
Text Jm 
Text Side 
Toki Bollom 
Text 1 Meler Dose Rate 
Text 3 Meter Dose Rate 
Te)(I lop 
Texl mlddle 
Text bollom 
Text side 

Text side 

TeKt 1 meter 
" . 

Text 3 meters 
Text contact 
Texl contact 
Toxt Conlaet Doso Raio 

AIJ>ha (YIN): ti 

Survey ii: PBPROD-M-20190620-10 • PDF Genoratod On: ll/20/2019 OG:17 

Notos 

Imago FIio: Shl1>-011l-Llnor 
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Case Summary of L8- 120 Liner 

MlcroShleld 12.06 
Nextera Energy Employee 

Date Preparer Reviewer 

Fife Name Rui1 Date 

C:\Users\np4102\OneDrive - NEE\Documents\DA EP Calc\LB-120 Dose Rate !August 18, 
Cale with wall clad - polystyrene.msd I 2020 

Project Info 

j LB-120 Liner Case Title 

Description 

Geometry 

I D~~e Ra~es at contact, 1 and 3 Meters with Wall Clad 

.. l1 -c;1i~der Vol~~~ - Side Shields 

Source Dimensions 

Height i j 164.876 cm (5 ft 4.912 in) 
Radius . . ..... . ... . .. . lt?.47 ~; (2 f~ 6.500 i~) . 

Dose Points 

No, X V Z 

,,1 i 19.211 cm <2 ft 1 .211 in> I 82.438 cm c2 ft a.4s6 in> J o.ocrn <? in> 

1,2 l111:114·~;,,··(sit9.99oi~> -···si44a~;,,,2,ts.4Goi~> :w~~~J~i~>· 
113 f 377,774 ~;,, (12 ft 4.'730 i~} 82.438 cm (2 ft 8.456 in) I 0.0 cm (0 in} 

114 · ···1297 ,77 4 ~,~ {9 ft 9.234 l~) ·.·· .. 1.· .. ·.8.·.·.··.·.2.·.·· . .4. ····3·····.a.··.·.·.c .. ·· .. ,.n.·.·.· .. ·.<.·.· .. 2.·.· .. ·.· .. f.·.·.t.·. ··8··········4·······s········6··········i·1·,···)···· · loo ~;~ (O i~) 
115 l307,774 ~;,, (10 ft 1.171 i~) 82,44 cm (2 ft 8.457 in) Io:o ~;~ (0 i~) 

116 ·1317.'774 ~~(10 ft 5.108 i1~) · 82.44 cm (2 ft 8.457 In) lo.o cm (0 in) 

Shields 

Shield N Dimension Material Density (g/cm3) 

Source r3.11e+06 cm3 I Polystyrene I 0.72 

Transition 1•····· .. ·.··••··•·····•••···•·····•••··•·•·········· .... ·.·· .. ·. J.6ji··················-··············· jo.00122 
AirG P I !Air lo-.00122 
w~,,~i~d············ra.304~;·· · ····j,;.~~ ················ T1:a6··············· 

Source Input: Grouping Method - Standard Indices 
Number of Groups: 25 
Lower Energy Cutoff: 0.015 
Photons< 0.015: EKcluded 
Library: Grove 

Nudlde Cl Bq JJCi/c1n8 

4.2140e~004 

Page 1 of 6 

Time 
Duration 

i 
I 9:17:16 
' tAM 
I 

Bq/cm3 

file:///C:/lJsers/np4l02/Grove%20Engineel'ing/MicroShicld%2012/html/L8M 120%20Dose... 8/18/2020 



Case Sumnrnry ofLB-120 Liner Page 2 of 6 

Ba-137m 3.0840e+000 

C-14 4.460oe~oo2 

Ce-144 1.0400e-0D3 

I I I 1.1411e+011 . J~.920~e~091.. . ~.~706~~094 

·1,.~so2~~009. ····················1·3~·.43 .. 4~4s1see--O00024.. .. . JI s,·· • .3203g14aee·.· •+1-000021··· ·· ········ · r3.8480~~()()7 ·· · 
Cm-242 7.8300e-005 

Cm-243 4.5900e-004 

Co-57 6.3900e-001 

Co-58 9.0S00e+000 

Co-60 1.8200e+001 

J:::t:::~ .. I;~;:~:::: . Hl::::t !~ ... 

· ·· •·• J:~::E::; ·· · ··• · · f :~:::~ • •·· t:~t~::~:·• 
·· ··•• •• •J.,.~~~1~ioo~····· .. ··· •·· ]3.~~9,~~004 .. 3.2600e+000 

Fe-55 . Ts.1000~;000 

H-3 .. ... . . . ····•••····· ] 1.?~~0~-9~1 · .•••••.. 

1-129 J~ -~~9~e-99~ ... 

ln-113m . ... .. J~'.~~~~e-~9? ...... . 
Mn-54 ! 1.2sooe+ooo 

Ni-59 ] 1:~~~~~+900 .. 

Ni-63 j 7.6000e+001 

Pr-144 · .. ·...... u.~251e~oo3 

Pu-238 

Pu-239 

Pu-241 

Sb-124 

Sb-125 

Sn-113 

Sr-89 

Sr-90 

Tc-99 

V-90 

Zn-65 

Buildup 

7.1400e-004 

4.7500e-004 

1.0200e-001 

1,3 S00e-001 

2.1400e +000 

......... ··1·~.sG~·~·~•-0~~. 
I 1.2400e-002 

···········.•1~.7s~9~-o~2 

..... J~.9000e-004 

j4.7500e-002 
. . .. ls.1soo~-002 

1.2062e+011 

2.1090e+011 

· 4.6250e+009 

·· lG.21<>0~~006 
. . J1.6872~~{)()9 

f 4.6250~;()10 
.. ]3:811C>e+~1o. 

J 2.8120e+012 

.......... I~-f ~~?ii~?i 
2.6418e+007 

1.7575e+007 

3.7740e+009 

4.9950e+009 
... .. 17.918()~+010 

·· T1.6812~1-009 

·•··••·m:i:::: 
2.1830e+007 

1.7575e+009 

13.2375~;009 ·. 

Buildup: The material reference is Source. 

Integration Parameters 

Radial 

Circumferential 

j 1.8336e+000 .. .... . ... j ~,!~~2e+004 

(4.0210~~002 I 1.4a1se+oo3 . .. I S.4042e-005 ·... .. r1:9996~~-000 . 
l 1 4669~ 002 ··· ·· ·· ls,4214~~:002 
1~.:oi,~~~~, ···· ··· · 11:4878~+004 

J~.3133e-001. . . . ]t.2?59~+094 . 

2.4448e+001 ... .... .. J~.~~~~!+005 .... 

32976e-004 ...... ... J1?~9~e~901 . 

2.2968e-004 

1.5280e-004 

3,281 te-002 

4.3427e-002 

6.8840e-001 

1.4669e-002 

3.9888e-003 

1.5280e-002 

1.8979e-004 

·1.s2soe-002 

12.8147~-0~2 . 

8.4981e+000 

5,6535e+000 
r··················· .. 

I 1,2140e+003 

.. J·1.~?~~e+o9~ 

2.5471e+004 

5.4274e+002 

1.4759e+002 

5.6535e+002 

7.0223e+000 

s,6535e+002 

1.0414e+003 

l20 
········· ····· ..... ! .... ... .. 

120 1 ·· ..... 
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Case Summa1·y of LB-120 Liner Page 3 of 6 

Y Direction (axial) 

Results With Buildup: Dose Point No. 1 M (X = 79,277, V = 82.43824, Z = O) cm 

Energy 
(MeV) 

Exposure 
Activity Energy Flux Photon Flux R 

· ate 
(Photons/sec) (MeV/cm2/sec) (Photons/cm2/sec) (mR/hr) 

Absorbed Absorbed 
Dose Rate Dose Rate 
(mrad/hr) (mGy/hr) 

2.000e-02 1.339e+D.9 1.513e-22 7,567e-21 14.577e-24 4.577e-26 5,243e-24 
3.000e-02 4:261~~10 6.128e-OS 2.043e-03 h.302~-07 . 5.302e-09 6.073e-07 
4.000e-02 4.888e+09 !.1.567~;()0 j 3.917e+01 6.049e-03 jG.049e-05 6.929e-03 
6.000~-02 f1.760~~07 ... 2.718e+OO T4.531~~01 4.714e-03 .. }4.714~~05 5.400e-03 

i'.t::P~~::t !:~:::o~. J:::;~::: 1:::t::f ff:::::: 5.864e-04 
3.086e+01 

1.SOOe-01 2.710e+09 3.921e+03 !2.614e+04 ls,636~;(}(} ·· 15.636e-02 

?·?0~~~~~]~-~1~~~?9 .19.4~3e+03 ..... r~:!~?:+04······· ... J 1.4S~e+?1 ........... r~-~~8e-01 
6.456e+OO 

1.670e+01 
3.000e-01 ! 3.654e+08 . j 7.238~+02 l2.413e+03 J1.~??~~?? ........ b:1~~~-02 
4,()()()e~o1 f2.s90~; 1 () . .. 16.262~;04 .. ····· l1.s66~;()S J1 ·?6~e+?? .... l,·?~~~+?O. 

1.373e+00 
... , ... 

1.220e+02 
S.OOOe-01 I 1.083~+11 ... '/3.114~+05 16.228~:,.()S . 5.336e+02 j5.336e+OO 6.113e+02 
~·???e~~1 Jji~s~+~1 I 4.594e+OS ...•.... J?.6~!~~?~... . 8,967e+02 7.828e;02 ··········J?,~~8e+?? .... 
a.oooe-01 3.824e+11 1,.61s~+o6 !2.094e+o6 ······ li1s6~~03 2.1a1e+o3 12.1s1e+o1 
1.000e+OO 6.753e+ 11 
1.SOOe+OO 6.780e+ 11 
2.ooo~~oaf 2.a63~;oa 
Total 2.085e+12 

l3:12s~+oG l3.12s~;o6 ·· ·· 16.861~;03 I s.9ss~:o3 ls.995~;01 
]~:~~1e~()6 · ·· Ji934~~()6 ···· · ····· 19:929~~03 la.668~;()3 ···• J~.668~;01 
! 3.499e+03 ... l1.749e~03 fS:410~;()() \4.723e+OO !4,723e-02 
1.217e+07 1.158e+07 2.167e+04 1.892e+04 1.892e+02 

Results With Bulldup: Dose Point No. 2 - (X = 177,7738, V = 82.4484, Z = 0) cm 

Exposure 
Energy Activity Energy FluK Photon Flux Rate Dose Rate Dose Rate 
(MeV) (Photons/sec) (MeV/cm2/sec) (Photons/cm2/sec) (mR/hr) (mrad/hr) (mGy/hr) 

Absorbed Absorbed 

2.oooe-02 I 1.339e+09 I 2.666e-23 I 1.333e-21 J9.2~~~~?5 !s,062e-25 !s.OG2e-27 
3.000e-02 j4.261e+10 ·· i2.903e-OS J?,678~-?~ l2.877e-07 l2.s12e-07 j2.s12e-O~ 
4.()()()e-o2j 4.888~+09 . ·16059~ 01 11.s 1 Se+01 12.680~-03 I 2.339e-03 .. l ..... ·.2····.·.3. 3···9·····e·· -o ... s 

Ta:201~:01 ·· .. ·· · · ~.~9?e-02J~.7~0~;~! 1 .. ... J 1.36~~~91 ................. fi-?~Oe-?3 I t423e-03 j 1A23e-0~ . 
8.000e-02 jG.152e+OS l9.175e-02 1.147e~·OO ... J1.~~?~-?4 l1.268e-04 j1.268e-06 
1.:-~~~e-g1 }~'.?~~~~1~ T4.478;~()3 . 4.478e+04 16.BSOe+OO Ts.980~~00 . J~-~80e-02 .. 
1.SOOe-01 2.710e+09 .. ·1· 7803 ;02 ... 5.202e+03 ... l1.2ss~~oo J1:122~;00 1.122e-02 
2.000e-01 6.012e+09 _:/~3?:+03 9.151e+03 f3.230e;OO T2.a2oe;oo .. 2.820e-02 

I . .. I l 

file:I//C:/Users/np4102/Grnve%20Engineering/MicroShield%20 l 2/html/L8- l 20%20Dose... 8/ J 8/2020 



Case Summary of LS- 120 Liner Page 4 ol o 

3.000e-01 I 3.654e+08 J1,3~9e+O~ I 4.601 e+02 I 2.618e~91 2.286e-01 I 2.2.86e-03 

4.0~?~-01 Ji-??0~·~10 .. .. J 1.191 e+?4 .. . . . .. J_~-?7?~;~~ 2.320e+01 2.025ei·01. J~:?~~~~?1 ........ . 

?:???e-91J1-?~~~!11 Js:9?9e+?~ .. ·.· 1.182e+OS 1160ei02 ···11013~i02 l1013e➔ OO 
6.000e-01 1.365e+11 8,705e+04 1.451e+OS 1:699e~02 J1_1

5
:_4
2
··•••
4
~3
2
_
0
;:_0

0
2
2
·•·•··· ·11:483~~:oa···· 

8.000e-01 3,824e+11 ··-· 3.157e+OS Ji:9~~;ios.··. ·· r6:oose+02 , ······· 1s.242e+OO 

::t::~~t~i;:?ii·• . ·msI •... I::::::~: ...... ··•····· J:fa::E•J:i::!o~: ·•··• Jt~~i:!I••· .. 
Total 2.085e+12 2.282e+06 1.376e+07 4.064e+03 3.548e+03 3.548e+01 

Results With Buildup: Dose Point No. 3 - (X = 377,774, V = 82.43824, Z = 0) cm 

Exposure Absorbed Absorbed 
Energy Activity Energy Flux Photon Flux Rate Dose Rate Dose Rate 
(MeV) (Photons/sec) (MeV/cm2/sec) (Photons/crn2/sec) (mR/hr) (mrad/hr) (mGy/hr) 

2.000e-02 I 1.339e+09 5.827e-24 2.914e-22 I 2.018e-25 J 1.762e-25 ! 1.762e-27 

~:???e-?~]~.261e+19 9.691e-o6 3.230e-04 J9.6os~~oa- ls:3as~~oa· ···· lS:isse-10 ·· 

:;::::: ~:::::: l::::::1: Ht:~~ · ]:!:::: J!::t::: ·· · It::: 
·8,()()()~-02f6.152~;()5·. J1.~??~~~? ......... 12.340~~()1. ·.·-. !2,963e-05 j2.586e-05 j2.586e-07 

:::~=~Ht~::::: J~:::~::~; HI~:~: . .. H:~:~:~f :::::~o~ I~~::::~: 
:::~::~Pi~::::~: 1i:::::~~ . · 1:~~:::~~ I:::t~: · 1~:t::t ]:::~~:~: 
4.000e-01 2.590e+10 2.446e+03 ]6.11Se~~3 ... ]4.766e+Cl0 j~.16~~+~~···· 4.160e-02 

s.oooe-01 1.083e+ 11 1.21Se+04 J2.431e~~4 2.386e+01 l2,083e+01 2.083e-01 

6.000e-01 1.365e-t· 11 1.792e+04 I 2.987e+04 3.498e+Ol f3.os4~~-01 . 3,054e-01 

a.oooe-01 I s.a24~+ 11 ·· 16.s14e;o4 Ts.142e+o4 · .. ·· 1,.239~~02 ·· 1,.002~~02 · l1.os2~~-oo ... 
1 .. 0~9e-1-~9J~,!53e+ 11 J1.447e+05 l 1.447e+05 I 2.667e+02 l2,329e~02 j2.329e+()O 

1.SOOe+OO 6.780e+11 2.286e+05 l1.524e;()5 .. - ... 13,846;~02 !3.3sa~~()2 h.358e+OO ... . 

2.000e+OO 2.863ei-08 1353e+02 TG.766~·~01 I 2.093e-01 !1.827~-()1 . r1.827e-03 .. . 

Total 2.085e+12 4.726e+05 1.421e+07 8.414e+02 7.346e+02 

Results With Buildup: Dose Point No. 4. (X = 297.7738, V = 82.43824, Z = 0) cm 

Ene1·gy 
(MeV) 

Exposure 
Activity Energy Flux Photon Flux R ate 
(Photons/sec) (MeV/cm2/sec) (Photons/cm2/sec) (mR/hr) 

Absorbed 
Dose Rate 
(mrad/hr) 

7.346e+OO 

Absorbed 
Dose Rate 
(mGy/hr) 
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2.000e-02 1,339e+09 9.404e-24 14.702e-22 13.257e-25 !2.844e-25 J~'.844e-27 

3.oooe-02 . 4,261 e+ 1 o 1A73e-05 ··· l ::;~:~o0: ff;!~:: F274e-01 I 1.274e-09 

l~~::::1~~~:~~··. · •1;E~~~i · · · · :::::~o~ ··· •• ·.···•J1::~::: · ·.r 1:::!:• ·••·. l~::i::· 
::::;; :~:::;: :::::::: · • f;:i:::: · · J!l~:1;° 1::~:i~~o°;0 

::~::::: 

2.000e-01 6.012e+09 6.176e+02 .·· 1~:9~a;+o3 . 1.090e+OO T9.516~-01 9.516e-03 

3.000e-01 3.654e+08 4.66Be+01 1.556e+02 8.855e-02 J?:731~-02 .. 7.731e-04 .... r ............. . 
4.000e-01 2.590e+10 4.025e+03 1.006e+04 7.843e+OO 6.847e+OO f6,847e-02 

~-~9~e-01 J1.0~3e~11 .... ]i~o~~+~4 .. ··.· .. 3.999e+o4 3.92se+o1 . 3.426e+o1 l_:~.426;-01 . 

?·90~e-~1J~.3~5~~J1 ... J?,94~e+~4 .. r4:~14e~~1.. 5.755e+01 !s.024~~()1 . ····· 1s.024~~()1 

:::~:~ ::::::::: 1:::;~:::: n::~::::: · :::::::: J:lr:::~: · Rr::::: 
1.SOOe+OO 6.780e+ 11 3.750e+05 .. .... J2.S~();;os 6,309~;02 Ts.S07e+02 Js,50701-()() 

2.000e+OO 2.863e-t-08 2.217e+02 1.108e+02 l3.428e~()1 Fz.993~~{)1 !2.993e-03 

Total 2.08Se+12 7.759e+0S 1 .49Se+07 1,382e+03 1 ,206e+03 1,206e+01 

Results With Buildup: Dose Point No. 5 • {X = 307.7738, V = 82.44, Z = 0) cm 

Exposure Absorbed Absorbed 
Energy Activity Energy Flux Photon Flux Rate Dose Rate Dose Rate 
(MeV) (Photons/sec) (MeV/cm2/sec) (Photons/cm2/sec) (mR/hr) {mrad/hr) (mGy/hr) 

2.000e-02 J1.339e+09 l 8.799e-24 4.399e-22 I 3.048e-25 ·2;661e-25 !2.661e-27 

?,oooe-02j4.261e~10 Jj.~?Se-~5 .. . 4.649e-04 . . T1.382~-07 · .. · 1.207e-07 .... ]1.~~?e-09 

4.000e-02 4.888e+09 I 2.408e-01 J6.019~;00 ']1.0GSe-03 . 9.295e-04 j9.295e-06 

6.000e-02 1.760e·t-07 r2.686e~01 J~A76e+OO I 5.334e-04 4.657e-04 . 14:657~-06 

ft::~;\;:::::~: .. t;::::~0:3 ::::::: . ·····•• r:;:::: ~::::~:o {;;::::: 
It:::: 1t:::~: ·· :~:::::: i::::~::: .. ••·. J;::::t :::::: ···· ·.1t:tii: 
3.aooe~(}1 l 3.6s4e+oa f 4.356e~-01 11 .4s2e+o2 J s.262e-02 1.213e-02 

4.000e-()1 I 2.590e; 10 I 3,756e+03 9.389e+03 I 7.318e+OO J ~.389e+OO . 

s.oooe-0111.083e+11 11.866e+04 3.732e+04 13.662e+01 3.197e+01 

s:ooo~-()1 J1.365;;11.·.· 1~-!~1i;~~ 4.585e+04 . .. ]s:3!~~!~1 4.688e+01 

~~=:~0~1 :t::::: • j::::::~: :~~::::: .1 :::::: .. :::::::: 

7.213e-04 

6.389e-02 

3.197e-01 

4.688e-01 

1.659e+OO 

3.570e+OO 
···r 
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J·~??~:??f~?~?e:1~ ......... J~·~??e+?~ .. . 
2.000e+O0 ! 2.863e+08 t 2.070e+02 

l 

Total 2.08Se+12 7.242e-t•0S 

2.333e+05 

1.035e+02 

1.564e+07 

!'age o ol 6 

5.889e+02 js.141e+02 !s:141e+oo 

3.201e-01 j 2.794e-01 ]2:794~~03 
1,289e+03 1.126e+03 1.126e+01 

Results With Buildup: Dose Point No. 6 - (X = 317.7738, V = 82,44, Z = 0} cm 

Energy 
(MeV) 

. Exposure Absorbed Absorbed 
Activity Energy Flux Photon Flux Rate Dose Rate Dose Rate 
(Photons/sec) (MeV/cm2/sec) (Photons/cm2/sec) (mR/hr) (mrad/hr) (mGy/hr} 

2.000e-02 1.339e+09 

3.000e-02 4.261e+10 

8.250e-24 

1,322e-05 

4.125e-22 J 2.858e-25 I 2.495e-25 l 2.495e-27 

1.310e-07 li144e-07 .... l1:144~~09 ... 
. .... .. ....... . . ··················· ... ·················--···.3 ·····---·· ~ 

1.oooe-03 ra.noe-04 la.noe-06 . 
..... ,>.... . ... ·······T·········································· 

4.352e-04 l4.352e-06 
........... ···········································t··········· 

4.271e-05 3.729e-05 l3,729e-07 

·········-···················.·<2.009e+OO _l.t754~~-oo· .b·?~~~~?? ........ . I ! 

........................... ···········································, 3.779e-01 _ ~'.?~~~~?1 . -l~.299e-03 

······•······--··--··-·············-····-···-···~···········I 9.5?~~~?1 __ .~'.-~~e-01 .... J.~-:~??~~?~ .. 
7.726e-02 6.745e-02 !6.745e-04 

8.000e-02 6.152e+0S 2.699e-02 3.374e-01 

1.000e-01 2.043e+10 1.313e+03 1.313e+04 

1.SO0e-01 2.710e+09 2,295e+02 1,530e+03 

2.000e-01 6.012e+09 S.387e+02 2.694e+03 

3,000e-01 3.654e+08 4.073e+01 1.358e+02 

4.000e-01 2.590e+10 3.512e+03 8.781e+03 
······································l-···············. 

6.843e+00 S.974e+00 1S.974e-02 

]3.42s~~a1 f2.99o~~a1 · l2.990;~01 
·.·.············•J••~·:~~.?;;01· ·····•·1~•··~·~~.~.;o.1 ······.•·····.·.••J~.384e-01 

··············· ............. ~-!!~~~?? J~-~~?~~?? _ b,~52e+OO 
3,825e+02 j 3.339e +02 ! 3.339e+00 

• ·.· .. ·. • ••·······••• •······•·•••··.·.~.~•j·~;•;<>2.···•·•J·.~·.s,·a·~·~o2 ·· ··· .. ·.·•···· F:~1a;;aa········· · 
2.995e-01 I 2.61 Se-01 ! 2.61 Se-03 

5.000e-01 1.083e+11 1.745e+04 3.490e+04 

6.000e-01 1.365e+11 2.573e+04 4.288e+04 

8.000e-01 3.824e+11 9.346e+04 1.168e+0S 
........ J .................................. 

1.000e+00 6.753e+11 2.075e+0S j2.075e+OS 

1.S00e+00 6.780e+11 3.275e+05 
.··•·•·····•·····•1~.

1·~~;i0~ ' 2.000e+0O 2.863e1-08 1.937e+02 19.684e+o1 

Total 2,08Se+12 6.77Se+0S 1.629e+07 1.206e+03 1.053e+03 1.0S3e+01 
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Vehlcle Survey Form 

SURVEY NUMBER Z019 -TRAN- DCO- 2077 ------~ 

Contac:I 0,5 
lm <0,S 

All dos, ralts 111 mNIHr 

lllghut C!ontacl Left Side 
:tm 

© 

lllgh1111 ConlRtl Righi Ride 

im 

Don llnte Under Trailer 

4 
1 

4 
l 

2 

.Front or 
·rr11ller 

Form cp .. sR-PRN201-F2 
Rev.6 

o.s 

~ 
l!NRRGVSQwr~w 

DPIO lteto on 'fPjl or ConvoyAnee ~IA 

f • ■ ,pol• ......... ,,,• 1uuu1 ••o1-111•• Jll 1" .. •11 i. •• lo Ill ■• ..... 11-"°M-t, • • • 111 lo••, .... •• .. 1111111r• ■ I 

' SMEAR RESULTS r,11 dnm/l00om • RWPtl 

Da111: 

197000 I 

LOC BBTMOAMMA I ALPHA 
I <\000 <JOO 

'2' <1000 <100 
3 <l000 <100 
4 <lOOO <JOO 
5 <1000 <100 .. 

6 .. <1000 <JOO 
7 <1000 <100 

'-• , __ 8. .. - <1000 .. -~ • <JQO 
9 <IOOO <JOO 
to - .~1.000·. ., 

.. '<J~q + Im•":.,, . n· .. .. , . - .. ' . 

12 
13 
14 
15 

l•LOOlt MONJ1'0R or DIRECT FRISK (lnro Only) 
'fypc: NIA 
Scrfal Nllmbt'f: NIA 
Col. IJucDa.to NIA 

Shi)lplng & Receiving 'l'eclmloi 

I 

' I 

.. ... 

5/31/2019 810 
Sltlpmcnl N11mlm: T1916B7 
1'raelwll: 4004 ·rrallet//: CKD17084 

Incoming: E111ply D 
lncemln3: Full 0 

Toroklng Company: 
Tuller Type: Phil 

Oulgol1111r limply 
Ou1goln11: Pull 

HTS 
B 

S1mlgl11 'liuek 
Ven CWlaln Van Tnnlcfr 

FJ Dropd£(lk 
DOSE RATE INSTRUMENT 
'J)'poi . . _ . MOdcl UC w/44·38 
Serio! Num1m: 188432 
Cal, JJuo Palu 2/21/2020 
CONTAMINATION SURVEY INST. - Unfa/Gamm11 
1ypD: M,Qdel 3 w/44·9 
Serini N11mbcr: 93(1_88 
Cnl, D\111Dalc . 1117/2019 
CONTAMINA'l'lON SUJlVEY 1NS'f •• Alphn 
Typo: Model 3 w/43-5 
Serl11.IN1m1ber: 92147 
Cal. Duo Dalo 5/9/2020 

Reviewed by: -'./'.4· tu:· we::,,l!][li~::t=5=..:tl.f!/.. ____ _ 



o+ • ••• 1,• I I 

Customer: Nl:i'X.f.,t.f't&'A ~bJr.~ ~t~Jfest ff l -o-;\7 Survo)' Onto: ~lo,"~?» I 

MwtDose Max 
Max, Conll1ct Smcnrablc 'fcclmlclan 

No, Bnrcode Dose Raio Rate Contamlnnllon (Print Nanto) 
(mrem/hr) @30cm {dpm/100 cm2 

(mrom/hr) fl-Y nnda) 

J 39011597 .00,.ooo .. _ 
-<'tOOUPb' 

-~-S-~i~ J,f:1()0 ~LOO_°' ___ ··-·-··-.. -
2 

----·- ...... ,.,_. .............. ... __ ...... _. __ -· -----·-- -· --------- .... -.... 

3 
··--. .-... ........ ..................... -............... -.---, .............. .--..-.--.-- ..... . ........_ .... -·· -.-. ......... ...,..,..- ..... _. .. -. ............... I -... - ... ~- ....... ~ ... -· .. -

4 
I---'---'"'- ... ·-

_ ... _.. .................. __ , ........... _.......__, ____________ ... 
I-•"·---·--·- -·--···-· ...---· .. ---·-·---

5 
------- .. ·- -~- ,--- .. ... _____ ...,,._ .... 

6 . 
...,._.,.._ --- _ ___ .,,.,_ .. ,..., - ................... . 

7 

. ----~!_ __ , ___ 
..... _+ .... ...... .-.......... -·--· ,-.... -, ..... _ ..... .,. ........ -·-- .. ---·--· 

............. ,-1• -·--------•--~ _ __ .. _____ . ..,. 
--~t,-.,t, ......................... N .... 

9 
··-··-··-·- ... __ ............. .... .._ ........ ....... -~ ... -......._..,_ ... _ .. __ ___ , __ ................ ----------·- .................................. .._ ...... .._ ___ ........... __ .. ,_ .... _,.._ 

10 
i-,...-----· --~---■---- .... ·--.. -·-
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This Technical Support Document (TSO) provides calculations for expected 
exposure rates of an unshielded vessel of spent primary system resin. This 
independent calculation is being performed to support Point Beach Nuclear Plant's 
(PBN) resolution of USNRC letter EA-20-081, provided in Attachment 1, for 
shipment classification verification on Energy Solution Waste Shipment 19-037, 
provided in Attachment 2. The dose point of interest is 3 meters from the surface 
of the resin container. 

Rev01 is being issued to provide additional detail on assumptions. 

2 Evaluation Methodology 
To calculate the expected exposure rates Microshield V8.0 was used to construct 
the geometry based on a homogenous cylinder inside of a steel container. This 
scenario represents the unshielded resin container prior to being placed inside its 
shielded container for shipment. Dose points were placed centered on the side of 
the cylinder at 50cm increments out to 3m based on the dimensions provided in 
Table 1 and shown in Attachment 4. The container height is based on an 85% fill 
of resin corresponding to the 100 ft3 volume on the waste manifest. 

Table 1 Physical Parameters 

Common Resin 
Waste Manifest 

Container Material Carbon Steel 
Resin Container Spec 2 

Sheet 
Container Wall 

0.304 cm 
Resin Container Spec 

2 
Thickness Sheet 

Container Inner 
77.788 cm 

Resin Container Spec 2 
Diameter Sheet 

Container Height 184.15 cm 
Resin Container Spec 

2 
Sheet 

Nuclide mix/Activit See Attachment Waste Manifest 3 

An exposure rate was calculated for each nuclide for 1 Ci of activity homogenized 
in the resin. This provided an mR per hour rate per unit of activity for each nuclide 
that can be used to determine the effective exposure rate. 

3 Results 
The results of each activity to exposure rate conversion factor was generated to 
provide exposure rate per unit activity. The results of the runs are provided in 
Table 2. This table does not include C-14, H-3, Ni-63, Pu-241, and Sr-90 since 
they do not contribute to the gamma dose at 3 meters due to the steel outer 
container. The output files for each nuclide is provided in Attachment 4. 



Table 2 Exposure per unit Activity Conversion Factors 

4.66E+00 

5.50E-02 

1.37E+01 8.24E+O0 5.42E+0O 3.82E+00 

1.60E+01 9.56E+00 6.28E+0O 4.41E+00 

1.33E+02 6.91E+01 4.15E+01 2.75E+01 1.95E+01 

1.66E+02 1.00E+02 6.64E+01 4.71 E+01 

4.12E+01 2.48E+01 1.64E+01 1.16E+01 

2.69E-01 1.57E-01 9.67E-02 6.31E-02 

1.12E+02 5.82E+01 3.50E+01 2.32E+01 1.64E+01 

3.27E-01 1.91E-01 1.17E-01 7.66E-02 

6.16E-02 3.60E-02 2.23E-02 1.46E-02 

2.89E-02 1.?0E-02 1.0?E-02 7.10E-03 

1.22E+02 7.33E+01 4.86E+01 3.45E+01 

6.59E+0i 3.43E+01 2.06E+01 1.36E+01 9.65E+00 

4.63E+01 2.42E+01 1.45E+01 9.56E+00 6.76E+00 

1.80E-02 9.37E-03 5.64E-03 3.73E-03 2.65E-03 

1.38E-04 7.32E-05 4.40E-05 2.90E-05 2.04E-05 

7.59E+01 3.95E+01 2.38E+01 1.58E+01 1.12E+01 

9.76E-01 

8.98E-03 
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2.83E+00 

3.26E+00 

1.45E+01 

3.51E+01 

8.64E+00 

4.31E-02 

1.22E+01 

5.23E-02 

1.01 E-02 

4.96E-03 

2.57E+01 

7.17E+00 

5.01E+00 

1.97E-03 

1.51 E-05 

8.32E+00 

The conversion factors were multiplied by the respective activity for each nuclide 
from the waste manifest. Each of the individual values were summed to provide 
the total exposure rate from the container. The results are provided in Table 3. 



Table 3 Exposure Rate per Nuclide over Distances 

1.04E-03 9.26E-03 4.85E-03 1.93E-03 1.37E-03 

7.B0E-05 7.28E-06 4.29E-06 2.51E-06 1.55E-06 1.02E-06 

4.58E-04 1.19E-02 6.29E-03 3.77E-03 2.48E-03 1.75E-03 

6.37E-01 1.92E+01 1.02E+01 6.09E+00 4.00E+00 2.81E+00 

1.19E+03 6.19E+02 3.72E+02 2.46E+02 1.75E+02 

1.83E+01 5.85E+03 3.04E+03 1.83E+03 1.21E+03 8.62E+02 

2.53E+02 1.32E+02 7.92E+01 5.24E+01 3.72E+01 

2.58E+00 1.53E+00 8,95E-01 5.51E-01 3.59E-01 

1.25E+00 1.40E+02 7.28E+01 4.37E+01 2.90E+01 2,05E+01 

1.03E+00 5.67E-01 3.37E-01 1.96E-01 1.21E-01 7.89E-02 

7.14E-04 7.47E-05 4.40E-05 2.57E-05 1.59E-05 1.0SE-05 

4.75E-04 2.39E-05 1.37E-05 8.0BE-06 5.06E-06 3.37E-06 

1.33E-01 3.12E+01 1.62E+01 9.75E+00 6.47E+00 4.59E+00 

1.41 E+02 7.35E+01 4.41E+01 2.92E+01 2.07E+01 

2.10E+00 1.09E+00 6.56E-01 4.33E-01 3.06E-01 

1.23E-02 2.22E-04 1.15E-04 6.93E-05 4.59E-05 3.26E-05 

5.B0E-02 8.03E-06 4.24E-06 2.55E-06 1.68E-06 1.18E-06 

5.73E-02 4.35E+00 2.27E+00 1.36E+00 9.03E-01 6.40E-01 

7.63E+03 3.97E+03 2.39E+D3 1.58E+03 1.12E+03 
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7.01E-07 

1.30E-03 

2.08E+00 

1.30E+02 

6.43E+02 

2.77E+01 

2.46E-01 

1.53E+01 

5.39E-02 

7.20E-06 

2.36E-06 

3.42E+00 

1.54E+01 

2.27E-01 

2.43E-05 

8.76E-07 

4.77E-01 

8.37E+02 

Exposure rate at 3 meters is 837 mR per hour. Positioning of measurement is 
critical in this geometry for any measurements taken with survey instruments. A 
position less than 50cm from the container can result in greater than 1 R/hr 
readings. 

4 Conclusion 
The calculations resulted in an exposure rate of 837 mR per hour at 3 meters 
based on the information provided. Positioning of the detector is critical and should 
be done with marked positions. Use of an instrument such as a "telepole" at some 
distance could result in readings greater than desired due to the ability to gauge 
the distance from the surface of the container. This result can be used to provide 
documented support for classification of the waste shipment. This model also 
shows that a deviation of just 50 cm while performing a 3 meter field measurement 
would be expected to result in a dose rate measurement of over 1 R/hr. Based on 
the ALARA controls during the field survey and the lack of clearly marked 3 meter 
distance demarcations for some of the measurements, this model demonstrates a 
telepole positioning error as a plausible scenario for the inconsistent results in the 
shipment survey. 
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EA-20-081 

Mr. Michael Strope 
Site Director 

UNITED STATES 
NUCLEAR REGULATORY COMMISSION 

REGION Ill 
2443 WARRENVILLE ROAD, SUITE 210 

LISLE, ILLINOIS 60532-4352 

August 3, 2020 

NextEra Energy Point Beach, LLC 
661 O Nuclear Road 
Two Rivers, WI 54241-9516 
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SUBJECT: POINT BEACH NUCLEAR PLANT, UNITS 1 AND 2 - NRC INSPECTION 
REPORT 05000266/2020012 AND 05000301/2020012; PRELIMINARY WHITE 
FINDING AND APPARENT VIOLATIONS 

Dear Mr. Strope: 

On June 23, 2020, the U.S. Nuclear Regulatory Commission (NRC) completed an inspection 
at Point Beach Nuclear Plant, Units 1 and 2 and discussed the results of this inspection with you 
and other members of your staff. The results of this inspection are documented in the enclosed 
report. 

Section 71124.08 of the enclosed report documents a finding with associated apparent 
violations that the NRC has preliminarily determined to be White- "a finding with low to moderate 
increased safety significance." Your staff offered for transport a radioactive material package as 
Low Specific Activity - II (LSA-11) that did not meet the radiation level limits specified in 
49 CFR 173.427 for shipping as LSA. Point Beach staff did not recognize that measured 
radiation levels were in excess of 10 mSv/ hour (1 Rem/hour) at 3 meters from the unshielded 
package, exceeding the conditions of transport for LSA material and requiring the package be 
shipped as a Type B shipment. Consequently, the shipment did not contain the appropriate 
emergency response information for a shipment containing primary resin, which is required by 
49 CFR 172.602(a) and the approprf ate package markings required by 49 CFR 
172.302(a). The finding was assessed based on the best available information, using the 
applicable significance determination process (SOP). The finding also resulted in apparent 
violations of NRC requirements and is being considered for escalated enforcement action in 
accordance with the Enforcement Policy, which can be found at the NRC's website at 
http://www.nrc.gov/about-nrc/regulatory/enforcement/enforce-pol.html. In accordance with N RC 
Inspection Manual Chapter 0609, we intend to complete our evaluation using the best available 
information and issue our final significance determination and enforcement decision, in writing, 
within 90 days from the date of this letter. The NRC's significance determination process (SOP} 
is designed to encourage an open dialogue between your staff and the NRC; however, neither 
the dialogue nor the wr[tten information you provide should affect the timeliness of our final 
determination. 
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Before we make a final decision, we are providing you with an opportunity to (1) attend a 
Regulatory Conference where you can present to the NRC your perspective on the facts and 
assumptions the NRC used to arrive at the finding and assess its significance, or (2) submit 
your position on the finding to the NRC in writing. If you request a Regulatory Conference, it 
should be held within 40 days of the receipt of this letter, and we encourage you to submit 
supporting documentation at least one week prior to the conference in an effort to make the 
conference more efficient and effective. The focus of a regulatory conference is to discuss the 
significance of the finding and not necessarily the root cause(s) or corrective action(s) 
associated with the finding. If you choose to attend a regulatory conference, it will be open for 
public observation. If you decide to submit only a written response, it should be sent to the NRC 
within 40 days of your receipt of this letter. If you decline to request a Regulatory Conference or 
to submit a written response, you relinquish your right to appeal the final SOP determination, in 
that by not doing either, you fail to meet the appeal requirements stated in the Prerequisite and 
Limitation sections of Attachment 2 of NRC Inspection Manual Chapter 0609. 

If you choose to send a response, it should be clearly marked as a "Response to Apparent 
Violations in NRC Inspection Report 05000266/2020012 and 05000301/2020012; (EA-20-081)" 
and should include for the apparent violations: (1) the reason for the apparent violations or, if 
contested, the basis for disputing the apparent violations; (2) the corrective steps that have 
been taken and the results achieved; (3) the corrective steps that will be taken; and (4) the date 
when full compliance will be achieved. Your response should be submitted under oath or 
affirmation and may reference or include previously docketed correspondence, if the 
correspondence adequately addresses the required response. Additionally, your response 
should be sent to the U.S. Nuclear Regulatory Commission, ATTN: Document Control Center, 
Washington, DC 20555-0001 with a copy to the Regional Administrator, Region 111, and a copy 
to the NRG Resident Inspector at the Point Beach Station within 40 days of the date of this 
letter. If an adequate response is not received within the time specified or an extension of time 
has not been granted by the NRC, the NRC will proceed with its enforcement decision or 
schedule a Regulatory Conference. 

Please contact steven K. Orth at 630-829-9757, and in writing, within 10 days from the issue 
date of this letter to notify the NRC of your intentions. lf we have not heard from you within 
1 O days, we will continue with our significance determination and enforcement decision. 

Because the NRC has not made a final determination in this matter, no Notice of Violation is 
being issued at this time. In addition, please be advised that the number and characterization of 
the apparent violations described in the enclosed inspection report may change as a result of 
further NRC review. The final resolution of thls finding will be conveyed in separate 
correspondence. 
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In accordance with 1 0 CFR 2.390 of the NRC's "Rules of Practice," a copy of this letter and its 
enclosure and your response (if any) will be made available electronically for public inspection 
in the NRC Public Document Room and the NRC's Agencywide Documents Access and 
Management System (ADAMS), accessible from the NRG Website at 
http://www. nrc. gov/reading-rrn/ada ms. html. 

Docket Nos. 05000266 and 05000301 
License Nos. DPR-24 and DPR-27 

Enclosure: 
As stated 

cc w/ encl: Distribution via LISTSERV® 

Sincerely, 

David 
Curtis 

!; Digitally signed by 
,David Curtis 
Date: 2020.08.03 
16:16:46 -05'00' 

Mohammed A Shuaibi, Director 
Division of Reactor Safety 
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U.S. NUCLEAR REGULATORY COMMISSION 
Inspection Report 

Docket Numbers: 05000266 and 05000301 

License Numbers: DPR-24 and DPR-27 

Report Numbers: 05000266/2020012 and 05000301/2020012 

Enterprise Identifier: l-2020-012-0023 

Licensee: 

Facillty: 

Location: 

Inspection Dates: 

Inspectors: 

Approved By: 

NextEra Energy Point Beach, LLC 

Point Beach Nuclear Plant, Units 1 and 2 

Two Rivers, WI 

June 1, 2020 to June 23, 2020 

J. Cassidy, Senior Health Physicist 
G. Edwards, Health Physicist 

Steven K. Orth, Chief 
Plant Support Branch 
Division of Reactor Safety 
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The U.S. Nuclear Regulatory Commission (NRC) continued monitoring the licensee's 
performance by conducting a NRC inspection at Point Beach Nuclear Plant, Units 1 and 2, in 
accordance with the Reactor Oversight Process. The Reactor Oversight Process is the NRC's 
program for overseeing the safe operation of commercial nuclear power reactors. Refer to 
https://www.nrc.gov/reactors/operating/oversight.html for more information. 

List of Findings and Violations 

Failure to Properly Ship Radioactive Material 
Cornerstone Significance Cross-Cutting Report 

Aspect Section 
Public Radiation Preliminary White [H.12] - Avoid 71124.08 
Safety AV 05000266/2020012-01 Complacency April 2020 

Open 
EA-20-081 

A finding of low to moderate safety significance (Preliminary White) and associated Apparent 
Violations were reviewed and evaluated by the inspectors involving the licensee's transport of 
a radioactive material package as Low Specific Activity - !I (LSA-11) that exceeded the LSA 
shipping limits for radiation levels as specified in 49 CFR 173.427. The licensee's staff did 
not recognize that measured radiation levels were in excess of 10 mSv/ hour (1 Rem/hour) at 
3 meters from the unshielded package which exceeded the conditions for transporting LSA 
material; and thus, failed to ship the package as a Type B shipment. Consequently, the 
shipment did not contain the appropriate emergency response information for a shipment 
containing primary resin as required by 49 CFR 172.602(a) and did not contain the 
appropriate package markings as required by 49 CFR 172.302(a). 

Additional Tracking Items 

None. 

2 
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Inspections were conducted using the appropriate portions of the inspection procedures (IPs) 
in effect at the beginning of the inspection unless otherwise noted. Currently approved IPs 
with their attached revision histories are located on the public website at 
http://www.nrc.gov/reading-rm/doc-collections/insp-manual/inspection-procedure/index.html. 
Samples were declared complete when the IP requirements most appropriate to the inspection 
activity were met consistent with Inspection Manual Chapter (IMC} 2515, "Light-Water Reactor 
Inspection Program - Operations Phase." The inspectors reviewed selected procedures and 
records, observed activities, and interviewed personnel to assess licensee performance and 
compliance with Commission rules and regulations, license conditions, site procedures, and 

· standards. 

Starting on March 20, 2020, in response to the National Emergency declared by the President 
of the United States on the public health risks of the coronavirus (COVID-19), regional 
inspectors were directed to begin telework. For the inspection documented below, it was 
determined that the objectives and requirements stated in the IP could be performed remotely. 

RADIATION SAFETY 

71124.08 April 2020 - Radioactive Solid Waste Processing & Radioactive Material Handling. 
Storage, & Transportation 

Waste Characterization and Classification (IP Section 03.03) (2 Samples) 

(1) The inspectors evaluated the licensee's characterization and classification of 
radioactive waste shipment 20-015. 

(2) The inspectors evaluated the licensee's characterization and classification of 
radioactive waste shipment 19-037. 

Shipping Records (IP Section 03.05) (5 Samples) 

The inspectors evaluated the following non-excepted radioactive material shipments through 
a record review: 

(1) Shipment Number 19-063; UN3321, Radioactive Materials, Low Specific Activity 
(LSA-11) 

(2) Shipment Number 19-045; UN2915, Radioactive Materials, Type A Package 
(3) Shipment Number 20-015; UN3321, Radioactive Materials, Low Specific Activity 

(LSA-11) 
(4) Shipment Number 19-033; UN2913, Radioactive Materials, Surface Contaminated 

Objects (SCO-11) 
(5) Shipment Number 19-037; UN3321, Radioactive Materials, Low Specific Activity 

(LSA-11) 

3 



INSPECTION RES UL TS 

Failure to Properly Ship Radioactive Material 
Cornerstone Significance 

Public Radiation 
Safety 

Preliminary White 
AV 05000266/2020012-01 
Open 
EA-20-081 

Cross-Cutting 
Aspect 
[H.12] -Avoid 
Complacency 

Report 
Section 
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71124.08 
April 2020 

A finding of low to moderate safety significance (Preliminary White) and associated Apparent 
Violations were reviewed and evaluated by the inspectors involving the licensee's transport of 
a radioactive material package as Low Specific Activity - II (LSA-11) that exceeded the LSA 
shipping limits for radiation levels as specified in 49 CFR 173.427. The licensee's staff did 
not recognize that measured radiation levels were in excess of 10 mSv/ hour (1 Rem/hour) at 
3 meters from the unshielded package which exceeded the conditions for transporting LSA 
material; and thus, failed to ship the package as a Type B shipment. Consequently, the 
shipment did not contain the appropriate emergency response information for a shipment 
containing primary resin as required by 49 CFR 172.602{a} and did not contain the 
appropriate package markings as required by 49 CFR 172.302(a). 
Description: On May 30, 2019, the licensee sent a radioactive material (primarily resin) 
shipment for waste processing. During April 2019, the licensee's staff sampled the primary 
resin that entered the liner and sent this sample to a vendor for analyses. The licensee used 
the data provided by vendor analysis as inputs into its waste characterization software for the 
Department of Transportation (DOT) Classification Summary analysis. The computer 
software calculated a radiation dose rate of 814 mrem/hour at 3 meters from the liner. The 
inspectors noted that the software output indicated that the package contained Part 37 
Category 2 Quantity and reportable quantities of radionuclides. Because the software 
calculated a dose rate less than 1000 mrem/hour at 3 meters from the liner, the computer 
applied an exemption for Low Specific Activity (LSA) that is allowed by the regulations. 

During the shipping preparation process, the licensee conducted routine and required infield 
pre-shipping radiation measurements of the liner for the purpose of recording dose rates at 
several locations and distances in relation to the liner's position. The licensee's survey 
results ranged from 600 mrem/hour to 1400 mrem/hour, with 5 of the 10 measurements 
exceeding 1000 mrem/hour, which exceeded the LSA exemption criteria in 
49 CFR 173.427(a)(1). The licensee packaged the material in an NRC approved Type B 
package; however, the licensee prepared the shipment for transport as an LSA-11 shipment. 
Thus, the resin was incorrectly shipped as LSA-11 instead of Type B as required by 49 CFR 
Part 173. The shipment arrived at the waste processor without any incident during transport 
from the licensee facility. 

The licensee's failure to identify that the dose rates measured at 3 meters from the 
unshielded liner were different from the computer calculated results, caused the licensee 
to assign an incorrect description (basic) and package markings to the shipment. The basic 
description is required to be documented on shipping papers and is composed of the UN 
Identification Number, Proper Shipping Name, Hazard Class, maximum activity contained in 
each package in SI units and number and type of packages. Markings on bulk packages such 
as this shipment are comprised of the identification number on orange or white square-on
point displays. As documented on the shipping papers, the licensee assigned a basic 
description of "UN 3321, Class 7, Radioactive Material, Low Specific Activity (LSA-11)," 
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as opposed to the required basic description of "UN 2916, Class 7, Radioactive Material, 
Type B(U) Package (non-fissile or fissile excepted)." In the case of the markings, the 
licensee provided package markings of "UN 3321" on an orange panel/display, as opposed to 
the required markings of "UN 2916" on an orange panel/display. The misclassification also 
caused the licensee to provide the carrier with the incorrect emergency response 
information. The licensee provided the carrier with emergency response information that did 
not communicate the hazards associated with the shipment. 

The emergency response information that was supplied to the carrier by the licensee failed 
to include relevant information for materials that exceed the conditions of transport for LSA 
materials. Specifically, the basic description of the package was incorrect, and the 
information provided by the licensee for immediate hazards to health stated "some material 
may be released from packages during accidents of moderate severity, but risks to people 
are not great;" however, the radiological conditions in the shipment (primary resins) had 
unshielded dose rates of greater than 1 Rem/hour at 3 meters, representing risks to 
people. Additionally, the information provided by the licensee for the immediate precautions 
to be taken in the event of accident or incident stated "Positive pressure self-contained 
breathing apparatus (SCBA) and structural firefighters' protective clothing will provide 
adequate protection;" however, the SCBA and protective clothing would not have provided 
protection from the substantial external radiation exposure potential from a package failure. 

Corrective Actions: This issue was identified during a Nuclear Assurance Radiation 
Protection Audit during March of 2020. After the issue was identified, the licensee's staff 
generated a condition report and notified the Site Resident Inspectors and the Regional 
Health Physicist of the issue of concern. 

Corrective Action References: AR 02346768, "Gaps in CAT 2 Radwaste Shipment 
Documentation Identified durimi Nuclear Assurance PBN 20-003, Radiation Protection Audit." 
Performance Assessment: 

Performance Deficiency: The licensee failed to identify that the radiation dose rates, 
measured 3 meters from the unshielded liner, were higher than the calculated value for the 
primary resin liner associated with shipment 19-037. Specifically, the licensee failed to 
identify dose rates that were greater than 1 0 mSv/hour (1 Rem/hour) at 3 meters from the 
un-shielded material on 5 of 1 0 measurements, exceeding the conditions of transport for LSA 
material. This failure led the licensee to assign the incorrect basic description and markings 
to the shipment package. Additionally, this failure caused the licensee to supply the carrier 
with the incorrect emergency response information. 

Screening: The inspectors determined the performance deficiency was more than minor 
because it was associated with the Program & Process attribute of the Public Radiation 
Safety cornerstone and adversely affected the cornerstone objective to ensure adequate 
protection of public health and safety from exposure to radioactive materials released into 
the public domain as a result of routine civilian nuclear reactor operation. The licensee 
failed to identify that the radiation dose rates, measured 3 meters from the unshielded liner, 
were higher than the calculated value for the primary resin liner associated with 
shipment 19-037. This failure led the licensee to assign the incorrect basic description and 
markings to the shipment package. Additionally, this failure caused the licensee to supply 
the carrier with the incorrect emen:iencv response information. 
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Significance: The inspectors assessed the significance of the finding using Appendix D, 
"Public Radiation Safety SOP." The inspectors determined that the violations were of low 
to moderate safety significance (White) because it was a finding in the transportation 
branch in which: there was a failure to provide emergency response information as required 
by 49 CFR 172.602 (Block N2). Specifically, the licensee did not provide the correct package 
markings and did not provide the emergency response information for the shipment required 
by 49 CFR 172.602, which described the basic description, immediate hazards to health and 
immediate precautions to be taken in the event of an accident or incident. 

Cross-Cutting Aspect: H.12 - Avoid Complacency: Individuals recognize and plan for the 
possibility of mistakes, latent issues, and inherent risk, even while expecting successful 
outcomes. Individuals implement appropriate error reduction tools. Specifically, the licensee 
determined that complacency within the staff caused multiple individuals to not identify 
various technical issues associated with the shipment. Radioactive shipments and shipping 
documentation completion at the site are viewed as routine but given the rarity of shipments 
from the site containing primary resin, more attention to detail should have been invoked. 
Enforcement: 

Violation: 1) Title 10 CFR 71.5 (a) requires, in part, that each licensee who transports 
licensed material outside the site of usage, as specified in the NRC license, or where 
transport is on public highways, or who delivers licensed material to a carrier for transport, 
shall comply with the applicable requirements of the DOT regulations in 49 CFR parts 171 
through 180, appropriate to the mode of transport. 

Title 49 CFR 172.600 (c) requires that no person to whom this subpart applies may offer 
for transportation, accept for transportation, transfer, store or otherwise handle during 
transportation a hazardous material unless: (1) Emergency response information conforming 
to this subpart is immediately available for use at all times the hazardous material is present; 
and (2) Emergency response information, including the emergency response telephone 
number, required by this subpart is immediately available to any person who, as a 
representative of a Federal, State or local government agency, responds to an incident 
involving a hazardous material, or is conducting an investigation which involves a hazardous 
material. 

Title 49 CFR 172.602 (a) requires that for purposes of this subpart, the term "emergency 
response information" means information that can be used in the mitigation of an incident 
involving hazardous materials and, as a minimum, must contain the following Information: 
(1) The basic description and technical name of the hazardous material as required by 49 
CFR 172.202 and 172.203(k), the ICAO Technical Instructions, the IMDG Code, or the TOG 
Regulations, as appropriate (IBR, see CFR 171.7 of this subchapter); (2) Immediate hazards 
to health; (3) Risks of fire or explosion; (4} Immediate precautions to be taken in the event of 
an accident or incident; (5) Immediate methods for handling fires; (6) Initial methods for 
handling spills or leaks in the absence of fire; and (7) Preliminary first aid measures. 

On May 30, 2019, the licensee delivered to a carrier for transport licensed material , and, the 
emergency response information that accompanied the shipment did not include the basic 
description of the hazardous material as required by CFR 172.202 and 172.203 (k); failed to 
adequately describe the immediate hazards to health associated with the resin shipment (a 
Type B quantity of material); and failed to adequately describe the immediate precautions to 
be taken in the event of an accident or incident: 
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• the basic description of the hazardous material was for a low specific activity shipment 
rather than a Type B shipment; 

• for the immed[ate hazards to health, the licensee supplied information to the carrier 
that stated, "some material may be released from packages during accidents of 
moderate severity, but risks to people are not great" however, the radiological 
conditions in the shipment (primary resin) had un-shielded dose rates of greater than 
1 Rem/hour at 3 meters, representing risks to people; and 

• the immediate precautions to be taken in the event of accident or incident stated 
"Positive pressure self-contained breathing apparatus (SCBA) and structural 
firefighters' protective clothing will provide adequate protection;" however, the SCBA 
and protective clothing would not have provided protection from the external radiation 
exposure potential from a package failure. 

Violation: 2) Title 1 O CFR 71.5 (a) requires, in part, that each licensee who transports 
licensed material outside the site of usage, as specified in the NRG license, or where 
transport is on publlc highways, or who delivers licensed material to a carrier for transport, 
shall comply with the applicable requirements of the DOT regulations in 49 GFR parts 171 
through 180, appropriate to the mode of transport. 

Title 49 CFR 172.302 (a} requires, in part, except as otherwise provided in this subpart, 
no person may offer for transportation or transport a hazardous material in a bulk packaging 
unless the packaging is marked as required by 49 GFR 172.332 with the identification 
number specified for the material in the GFR 172.101. 

Title 49 GFR 172.332 requires, in part, that identification number markings must be displayed 
on orange panels or placards as specified this section. 

Title 49 CFR 172.101 requires, in part, that the designation of UN 3321 be assigned to 
LSA-11, non-fissile or fissile-excepted packages and the designation of UN 2916 be 
assigned to Type B(U), non-fissile or fissile-excepted packages. 

On May 30, 2019, the licensee offered a bulk package containing hazardous material for 
transport and failed to mark the packaging with the identification number specified in 
49 GFR 172.101 (table). Specifically, the licensee incorrectly marked the Type B radioactive 
material with the United Nations (UN) number UN 3321 which is for LSA-11 radioactive 
material. The Type B package was required to be marked as UN 2916. 

Violation: 3) Title 1 O GFR 71.5 (a) requires, in part, that each licensee who transports 
licensed material outside the site of usage, as specified in the NRG license, or where 
transport is on public highways, or who delivers licensed material to a carrier for transport, 
shall comply with the applicable requirements of the DOT regulations in 49 GFR parts 171 
through 180, appropriate to the mode of transport. 

Title 49 CFR 173.427 (a)(1) requires, in part, that low specific activity material must be 
transported in accordance with the condition that the external dose rate may not exceed an 
external radiation level of 10 mSv/h (1 rem/h) at 3 m (10 feet) from the unshielded material. 

On May 30, 2019, the licensee offered a LSA-11 bulk package for transport with spent resin, 
that when unshielded, exceeded the external radiation level limit of 10 mSv/hour 
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(1 Rem/hour) at 3 meters (1 O feet) from the unshielded material. Specifically, the licensee 
was required label the shipment as Type B because survey results revealed that 5 of 1 O 
measurements had dose rates greater than 10 mSv/hour (1 Rem/hour) with the highest 
reading being 14 mSv/hour (1.4 Rem/hour). 

Violation: 4) Tltle 1 O CFR 71.5 (a) requires, in part, that each licensee who transports 
licensed material outside the site of usage, as specified in the NRC license, or where 
transport is on public highways, or who delivers licensed material to a carrier for transport, 
shall comply with the applicable requirements of the DOT regulations in 49 CFR parts 171 
through 180, appropriate to the mode of transport. 

Title 49 CFR 173.22 (a) requires, in part, that except as otherwise provided in this part, a 
person may offer a hazardous material for transportation in a packaging or container required 
by this part only in accordance with the following: (1) the person shall class and describe the 
hazardous material in accordance with Parts 172 and 173 of this subchapter. 

Title 49 CFR 173.427 (a)(1) requires, in part, that low specific activity material must be 
transported in accordance with the condition that the external dose rate may not exceed an 
external radiation level of 10 mSv/h (1 rem/h) at 3 m (10 feet) from the unshielded material. 

On May 30, 2019, the licensee failed to describe the hazardous material in accordance with 
Parts 172 and 173 of this subchapter. Specifically, radiation level surveys of the package 
indicated the hazardous material should be described as Radioactive Material, Type B(U) 
package non-fissile or fissile-excepted; however, the material was described as Radioactive 
Material, LSA. 

Enforcement Action: These violations are being treated as apparent violations pending a final 
sionificance (enforcement) determination. 

EXIT MEETINGS AND DEBRIEFS 

The inspectors verified no proprietary information was retained or documented in this report. 

• On June 23, 2020, the inspectors presented the NRC inspection results to 
Mr. Michael Strope, Site Engineering Director (Acting Site Director) and other 
members of the licensee staff. 
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DOCUMENTS REVIEWED 

Inspection Type Designation 
Procedure 
71124.08 Corrective Action AR 022694878 
April 2020 Documents 
71124.08 Corrective Action AR 02346912 
April 2020 Documents 
71124.08 Corrective Action AR 02347115 
April 2020 Documents 
71124.08 Corrective Action AR 02347870 
April 2020 Documents 
71124.08 Corrective Action AR 2346878 
April 2020 Documents 
71124.08 Miscellaneous 
April 2020 
71124.08 Miscellaneous 
April 2020 
71124.08 Miscellaneous HP-100-032718 
April 2020 RO 
71124.08 Self-Assessments 
April 2020 
71124.08 Self-Assessments PBN 20-003 
April 2020 
71124.08 Shipping Records 19-033 
April 2020 
71124.08 Shipping Records 19-037 
April 2020 
71124.08 Shipping Records 19-045 
April 2020 
71124.08 Shipping Records 19-063 
April 2020 
71124.08 Shipping Records 20-015 
April 2020 

Description or Title 

NRC RP INSPECTION -SHIPMENT DOCUMENTATION -
MINOR 
Required Survey Documentation Missed - RW Shipments 

RW Shipping Record Accuracy and Completeness Gaps 

Negative Trend: PBN Rad Materials Shipping Process 

Gaps in Cat 2 Radwaste Shipment Documentation 

2020 DAW Data Analysis per 1 0CFR61 

2017 DAW Data Analysis per 10CFR61 

Plant Source Term and Impact on RP Program 

Evaluation of NOS RP Radwaste Findings Summary 

Point Beach Nuclear Assurance Report - Radiological 
Protection and Radwaste 
UN2913, Radioactive Materials, Surface Contaminated 
Objects (SCO-11) 
UN3321, Radioactive Materials, Low Specific Activity (LSA-11) 

UN2915, Radioactive Materials, Type A Package 

UN3321, Radioactive Materials, Low Specific Activity (LSA-11) 

UN3321, Radioactive Material, Low Specific Activity (LSA-11) 
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Revision or 
Date 
06/27/2018 

03/20/2020 

04/20/2020 

03/12/2020 

03/04/2020 

02/06/2020 

04/02/2018 

03/27/2018 

03/09/2020 

03/12/2020 

05/10/2019 

05/30/2019 

07/17/2019 

12/12/2019 

03/25/2020 
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Dis:eosal Conwner Guideline Da.ta 

Uner1 

PL 14-215 

PL21-300 

L 6--80 

LS,.120 

Top Type 

Wide Mouth 

Wide Top 

Sq,,,<1re Top 

BarrelTc>p 

Barre!Tc>p 
Flatwaa 
{SEDS 

Ccmpat,1'Je) 

Wide Mouth 

Wide Top 

Square Top 

Barrel Top 

Barrel Tep 
Flat Wall 
{SEDS 

Compatible) 

Attachment 3.1 

C2sk 
Compatabilit)i'' 

14-210. 14-215, 18-
450,21--300 

21-300 

6,,80-2, B-120, 8-
120, 10·142, 10-
160, 14-170. 14-
190, 14-185, 14-
210, 14-215, 18-

450, 21-300 

8--120, 10-160, 14-
195, 14-21 a. 14-
215, 16--450, 21-

300 

Empty Gross Burial 
Weight Weight Volume 
(lbs.)' (lbs.)" (ft3)' 

13000 205.8 

18750 314.2 

9900 87.2 

10062 84.1 

9900 87.2 

9900 87..2 

9$00 

14500 125.2 

14675 122.6 

14500 125..2 

14500 125.2 

14500 125.2 

Max Max Max Manway 

Overall Container 
Wall Max 

Container Opening (ln)' 

Diam0ter Dlametcr 
1'hickness Height 

Height 

Qn}" [m)" 
rm)"' {in)' 

(in)' 
(NON-SEDS 

ONI..Y) 

78.125 76 0.64 79.6 78 20 

83 81 0.45 108.5 108.25 20 

57.125 55.5 47.875 

55.46875 55.5 43 

57.125 55.5 = 
57.125 55.5 22.5 

58.125 58.125 0.1196 

57.125 55.5 

-74.125 72.5 50.B75 

72.96875 72.5 46 

74. 125 75.5 3Sx36 

61.125 61.125 0.1196 
74.125 75$ 22.5 

74.125 72.5 

Max Usable 
lllternal Internal Filter Internal 
T~ Volume- Volum<>S Volume 

(ft3}' 
(ft3) 

(ft3}" 1 in 

MTIF 170 

MT 0 181 -FR 181 178 ------ 188 
FP 4 1Tl 175 

FEOX 10 172 169 

MT!F 262 

MT 0 282 ....___ 
FR 1 281 280 ---- 284 
FP 7 276 274 --FEDX 16 266 265 

MT 0 82 81 - FR 5 Tl 76 - 82 
FP 0 82 81 -

FEDX o 82 81 

120 
MT 0 120 119 ,___ 
FR 1 119 11B ,___ 
FP 3 116 115 .___ 

FEDX e 112 111 
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Revision2 

Volume at Depth on Ruler (ft3) 

(for SEDS/SERDS ONLY) 
BS",G; Full 
Volume 

2in 3in 4in Sin Sin 
(fl:3)"' 

145 

154 

176 173 ·w, 158 166 153 

172 170 167 165 162 151 

157 164 162 159 157 145 

222 

240 

278 276 274 272 270 239 

272 270 268 266 264, 234 

263 261 259 257 255 226 

80 78 77 75 74 70 

74 73 72 70 S9 65 

80 7B Tl 75 74 7D 

80 78 77 75 74 70 

117 115 114 112 110 102 

116 115 113 111 110 101 

114 112 110 109 107 99 
109 107 106 104 103 95 
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Disposal Container Gtiidelille Data 

Max Max Max 
Manway 

Empty Gross Burial Wall Max Opening (in)' 
C3sl< Overall ContaiMr Container Internal 

Liner1 TopTYJle 
Compatability11 

Weight Weight Volume 
Diameter Oiami.,ter 

lhickness Height 
Height Type 

(lbs.)" (lbs.)' (fl3)' rmJ" rm)" 
(in)'° (in)' 

(inf 
{NON.SECS 

ONLY) 

EL-190 14-170 11950 174.3 73.5 73.5 0.7 71 70 19.75 

EL-210 14-195, 14-215 13000 202.1 75.5 75.5 OJ 78 77 19.75 

;••:,,:'•;,,,,,.,11"I":; ,,,,.,.,:, ,,,:•.; 

14-170, 14-1!!5, 14 
I 

R3dlok500 9500 135.8 64.875 64.875 ~ 

215 
fl -,.,_.,,,,_. 

····" · ,,, ... ):,r•,;'.;:,,,,.,,.>,:i;>" .. ,,,,,,,. .. ,,,., ,,.,,.,,.,,N .,.,,· 

PV-24-72 I 1750 18.8 24.25 24.25 0.25 71.75 71 

PV-24"51 1150 13.4 24.25 24.25 0.25 51.25 51 

NOTES: 
-Information not applicable 
,111,c ErnptYweightstencilecl on -each container. 
l • ldentm,.. liner rmterio I, liner size, and intemal eomponents. Only dewatering internals are included in this table. In-situ, soudffication, mixers, etc. are not included. 
2 • Asimple geometric shape derived using maximum container dimensions (includes any void ,paces within the envelope of the container). 
3 • Internal volume less any internal components and void spaces above the maximum fill point 
4-TotilJ volume of completely empty contain or. 
S • M-ax[mum load oap:acity oftheiinal container package Onciudes uner, internal wmponent!:. waste). 
G - Weight of wntainer package less any added w.aste (weight as shipped from ES to end user). 
7 · Maximum height includes af'Jng devices. Maximum container height is the HIC or nnercontalnerhelght 
B • Ma><imum 011erall diameter includes lifting balls or outer shell. Maximum container diameter is the container shell only. 
9 • Opening for man entry into the container. 
10 • Reduced opening size for fill port (a ppr.cable to liners with secondary lids only). 
11 • casks the r.ner can fit into {shoring may be required for liners fitting into larger casks). 

12-85% Full Volume iS 85% of the internal usable volume. 
13 • Minimum wall thickness for Pl, EL, and Radick series riners. Nominal wall thlci<nessfor lseries liners and PVs. 

Attachment 3.1 

Max Usable 
FDter Internal Internal 

Vofume Volumes Volume 
(ft3)' 

!ft3l (ft3.)° 

151 

151 

145 

177 

177 

171 

111 

16 14 

11 9 

1 in 
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Volume at Depth on Ruler (113) 
85% Full (for SEDS/SeRDS ONLY) 
Volume 

2in 3in 4!n 5in 6in 
[ft3)"' 

LEGEND 

CONTAINERS INlcRNAl.S 

PL PclyUr,er MT Empty 

RDU< RadlokPoly- MTIF Emptyw/ Foam 

EL Envlrclene Poly FR BeaoResin 

L Carbon steel FP f>owdex 

ES Envirc Steel FEOX Ecodex 
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ENERGYSOLUTIONS WASTE PROCESSOR SHIPMENT CHECKLIST 
(Page 1 of 4) 
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Shipment Number: /9-03_7 _ ____ ,;-
Carrier: _ i-/211.tnA 11 h k~,f'tfl 
SELECT type(s) of Shipment: 

Date: .5i1l.l .I;~ 
Tracto~~(i~ No.:1eJ01/ lKB/7 OI;</ 

__ UN2910, Radioactive material, excepted package-limited quantity of material, 7 
_ UN2912, Radioactive material, low specific activity (LSA-1), 7 
_L UN3321, Radioactive material, low specific activity (LSA-11), 7 
__ UN2913, Radioactive material, surface contaminated objects (SCO-1), 7 
__ UN2913, Radioactive material, surface contaminated objects {SC0-11), 7 
__ UN2915, Radioactive material, Type A package, 7 
__ UN2916, Radioactive material, Type B(U) package, 7 

Description (Type I Contents): f) . 
?r•1M<ArL( ~I"'-

Verified transferee's license authorizes the receipt of the type, form and 
quantity of byproduct material to be transferred, For Category 1/Category 2 
quantity of radioactive material shipments, verification is performed with the 
NRC's license verification system or the issuing authority (i.e. state). 

~-7 300 ~-l:>2t./ '1/z..1/z.t-/ 

Consignee's License Number:~/ ta_+ Expiration da~f../51/z, 1 .--

~ tf),-/'J --~· ~ C' - Vl ~ /1 
~--•~-··•••••••·•-••••••••H•••-h•O•-• • •-~·-•--'•"''0,•--~ •-••• • •••••'•••• •· •••,•---,••-••·----

NOTE 

If the shipment is Class A Low Level Radioactive waste, then it must be shipped for 
processing and disposal through the Energy Solutions / Duratek Life-of-Plant Agreement 
(LOP), with very few exceptions. Contact Procurement for exceptions. 

(In lial) 

Waste meets the requirements of the Waste Processor Acceptance Criteria 
and License. 

Conveyance activity within limits of 49 CFR 173.427 Table 5 for LSA/SCO 
shipments. 

Verify pre-shipment notifications made. 

.<.I/ 4 Florida Plants - Waste Shipment Inspection Scheduled with State of Florida. 
~ 
/J /4 Verify SC DHEC 802 prior notification f onn sent to DHEC if shipment will 
(lmlial) transit South Carolina. 

RP·/\A-108-1002,F0G, Revision 4 



ENERGYSOLUTIONS WASTE PROCESSOR SHIPMENT CHECKLIST 
(Page 2 of 4) 

NOTE 
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10 CFR 71.97 Advance notification is required for radioactive waste material (other 
than Irradiated fuel) which: 

a. Requires Type B packaging 
b. Is being transported to a disposal site or to a collection point for transport to 

a disposal site, AND 
c. The quantity of licensed material in a single package exceeds 3000 times 

the A1 or A2 values as specified in 10 CFR 71 Appendix A, Table A-1 or 
27,000 curies. 

~ 10 CFR 71.97 Advance Notifications have been made In accordance with <'i.-- Atlachment6. 
Vehicle properly placarded. 

~ Vehicle radiation and contamination levels are within the allowable limits. 
(lni'!;) ~ 

~ General transportation requirements of 49CFR173.448 are met, including 
(Initial) cargo being secured to prevent shifting during normal transportation 

~ 
µ/A. 

(lnilial) 

c1£t4, 

conditions. 

If any portion of the transportation is to be by air, the applicable requirements 
of IATA's Dangerous Goods Regulations have been met. 

Category 1/Category 2 quantity of radioactive material determination has been 
performed for material to be shipped. 

Verify Reactor Engineering has approved all shipments which contain SNM (U-
233, U-235 and plutonium) of greater than 1 gram. A NRC Form 741 is 
required in accordance with 10 CFR 74.15. Submittal of this form is required 
within one day of shipment. 

If applicable, the carrier maintains a Transportation Security Plan covering 
applicable requirements of 49CFR172.800-804. The use of a contractual 
agreement may be utilized to ensure this Is met. 

For ANI Special Shipments, notifications have been made in accordance with 
RP-AA-108-1002 section 4.4. 

For shipments of Category 1 quantities of radioactive material, advance 
notifications have been made in accordance with Attachment 8. 

For shipments of Category 1 quantities of radioactive material, preplanning 
and coordination activities have been completed and documented. 

For shipments of Category 2 quantities of radioactive material, shipment no
later-than arrival time and expected shipment arrival has been coordinated with 
the receiving facility. 

RP-AA-108-1002-F0B, Revision 4 



ENERGYSOLUTIONS WASTE PROCESSOR SHIPMENT CHECKLIST 
(Page 3 of 4) 
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If the material meets the definition of 11Hlghway Route Controlled Quantity" In 
49CFR173,403, the following requirements have been met: 

ltom lnltlals 

Yellow Ill labels applied per 49CFR172.403 I 
Background placard used per 49CFR172.507(a} I 
"Highway Route Controlled Quantity" entered in association with the basic >Jt description on the shipping papers per 49CFR172.203(d)(4) 

The requirements of 49CFR397 Subpart D have been met, including trained I drivers, designated preferred routes and a written route plan 

Notify QA/OP Department prior to shipment (ir applicable) I 

RP-AA-108-1002-FOB, Revision 4 



ENERGYSOLUTIONS WASTE PROCESSOR SHIPMENT CHECKLIST 
(Page 4 or 4) 

Each document llstod has boon complolod1 distributed andtor retained by tho station as 
follows: 

DOCUMENT PREPARER REVIEWER . 
• UNIFORM MANIFEST· NRC 540/541 OR EQUIVALENT ~ re 
• BILL OF LADING tlf reaulred) t,1 /4. 1-1\A 
• ASBESTOS WASTE SHIPMENT RECORD llr reaulred} tJ/IJ t>li. 
• DOE/NRC Form 741 for Special Nuclear Material AJJn t-ilA-

• SC PHEC 802 Cif shipmen! will transit SCI .J IA MA 
• EXCLUSIVE USE INSTRUCTIONS (NIA for Non-exclusive tit-Use) 'fi, 
I CATEGORY 1 / CATEGORY 2 SHIPMENT DRIVER , 

INSTRUCTIONS (If required) "11:- "?o 
• EMERGENCY RESPONSE INFORMATION ..I. ~ ~ 
• VEHICLE DEPARTURE SURVEY (NIA for Non-exclusive 

, 

Use) ~ i- ~ 

PACKAGE DEPARTURE SURVEY{S} ~ Ir rz,' 
PACKAGE INSPECTION CHEOKLIST(S) .,p .... % 
VEHICLE INSPECTION CHECKLIST (NIA for Non• -,r,. 

~ excluslve Use) 
PACKAGE DOT/ 10 CFR 61 CLASSIFICATION I?- ~ INFORMATION 
ADDITIONAL SHIPMENT DOCUMENTATION (e.g., fo.- ~ Gamma Spectroscoov J>rlnlout) 
SHIFT MANAGER/ EMERGENCY RESPONDER ~ "?b RADIOACTIVE MATERIAL SHIPMENT NOTIFICATION 
Florlda Plants w WASTE SHIPMENT INSPECTION ;Jj.a ~t--REPORT 

Additional documents for shipment to EnergySolutlons Waste Processing 
Facllltles In Tennessee .., 

■ Shipment Summary Form WAG-501-F1 .J/1- t"'f!-
Notice to Transport Form WAG-501 A-f 1 (Mixed Waste ,1fa ,...\I'\ Onlvl 
6 Working Day Shipment Notlflcallon Form WAG-501A-F2 11,/4 ~'A-(Mixed Waste Onlv) 

Additional documents for shipment to the Erwin ReslnSolutlons Facllltv 
• Waste Profile Form ER-WM-WAG-001-F1 /J ln. I"\ ... 
• Customer Sampling Summary Form ER-WM-WAG-001-F2 t3IA .J.~t,ll+v 

Iver Copy and Carriers Copy 

Shipment emergency response Information has been provided to the 
( ) Emergency Response contact / provider listed on shipping papers, 

Shipment Reviewer (Printed Name / Signature / Initials): 

~ ldul,.,..i "i?J/AJo.k.: 'Re, . Date: 5 /3o(1; 

RP•M·10B•1002·F06, Revision 4 
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Friday, Moy 31, 2019 

Gana F, loClalr 
NEXTara Point Baaoh Nucloar 
0610 NucloarRoad 
Two Rivers, WI 54241 

Doar Mr. LeClalr: 

Tho ellached slgnod elilpplng m11nlrosl ooploa aro yournollco of rocelpt of !he rodloacUve waata 
matorlals shipman I epoclllod on lhe munlfa11\ number below. 

Manlfesl Number 
6400-1134,19•037 

---~--•···~---- Data Received 
05/3112019 

Thank you for your buslnass. 

Shipping and Receiving 

cc: Manlfes t File 
Shipping and Receiving ma 

Paoo 1 
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EnergySolutions Company Confidential 
This document contains Sensitive Security Information and Is Not to be Released tp the 

-~ 

Publlc i 

EN ERGYSOLUTIONS 

To: 

From: 

Brian Hall 
Hittman Driver 
Barnwell Security Guards 

A Subsidiary of EnergySo/11/ions 

Date: May 29, 2019 
Revision: O 

Point Beach Plant Rad Waste Manager 

Matthew Thompson 

Subject: Tracking of Point Beach Plant RAMQC Category 2 Shipment 

_ {HTS_ 1171 ~3f ~-=-·~·--------• _, ---.. - ___ _ _ _ _____ ,, __ _ 

THESE INSTRUCTIONS ARE TO BE READ AND IMPLEMENTED IN ITS ENTIRETY 

1 This document is the product and exclusive property of 
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Hittman/EnergySo/utions, Inc. 
It is for Limited Disb'ibution on a Need to Know basis and Not for Public Disclosure. 



EnergySolutions Company Confidential 

2 This document is the product and exclusive property of 
Hittman/EnergySolutions, Inc. 
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Leclair, Gene F 

From: 
Sent 
To: 

Leclair, Gene F 
Friday, May 31, 2019 7:23 AM 
'Matthew C. Thompson· 

RSCS TSD 20-083 Rev01 
Page :IB of 226 

Cc 'April Moors (ammoors@energysolutions.com)'; Laurin, Matthew; Walters, Jerri; 'Katie L McReynolds (klmcreynolds@energysolutions.com)'; Lulloff, James; Meyer, James; Swanson, 
Douglas; OLSON, Ronald 

Subject: RE: Point Beach Shipment to Energy Solutions Bear Creek operations 

As reported by Barnwell Security, Shipment 19-037 from Point Beach to Bear Creek arrived safely at 0725 EST (0625 CST) 

Thank you to all involved, 

Thanks, 
Gene LeClair, NRRPT 
S"rte Waste Shipping Supervisor - Radioactive/Hazardous Waste 
Gene_fJeclair@nee.com 
6610 Nudear Road 
Two Rivers, WI 54241 
(920)755-6953 
C (920)-901-5196 

From: Leclair, Gene F 
Sent Thursday, May 30, 2019 11:03 AM 
To: 'Matthew c. Thompson' 
CC: April Moors (ammoors@energysolutions_com): Laurin, Matthew; Walters, Jerri; Katie L McReynolds (klmcrevnolds@energvsolutions.com) 
Subject Point Beach Shipment to Energy Solutions Bear Creek operations 

Shipment 19-037 on its way as of 1056 CST. As required by 10CFR37, the expected arrival time at Bear Creek iS 5/31/2019 07:00 with a No Later Than delivery time of 1300. Rick is going to call me when they 
arrive. 

can with any queStions 

Gene F LeCJair 
Site Waste Supervisor 



Hazardous and Radioacti"e Waste 
NextEra Energy, Point Beach 
6610 Nuclear Road 
Two Ri,.,ers, WI 54241 
Phone 920-755-6953 
Fax 920-755-6227 
Cell 920-901-5196 

From: Matthew C. Thompson [mailto:mcthompson@energysolutions.com) 
Sent: Wednesday, May 29, 2019 9:30 AM 
To: Leclair, Gene F; Bernard Curry; Brian Hall; Chad Creech; Karen Steinmeyer; Paul C. Weber 
Cc Jeff Packett 
Subject: Shipping Documents 

See attached. Password to follow. 

Thank you, 

:Maulien1 'lli.ompson 
'Tcrmina{ :Manll{Jer 
!Hittman 'Jr,znspon Scrvkcs, Inc. 
Office 865-220-5820 
<Fa.._865-220-1561 
C,:{[ 865-603-9888 

2 
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FORM541 U.S. NUCLEAR REGULATORY COMMISSION 1.. MANIFE:sl" 'l'OTALS 2 MANll=E::ii- L NLIMBER 

IOW016) :NUMBEROF 

P.ACKAGE$r NETWA$TE NETWASTE SPECIAL NU(;J.EAR MATEft'IAl. lQ:rmM) ·~ 
UNIFORM LOW-LEVEL RADIOACTIVE DISPOSAL VOt.U14E WEIGHT 

WASTE MANIFEST CONTAl<ERS u-m I U•Zl$ I Pv TOTAL 3 

CONTAINER AND WASTE DESCRIPTION 1 ,.. Z83 ,.. 2.~:a_ ,.,. ,.,. 8G9E-03a' B-G9C-o.3,n P'AGe i. OF ,i PAGEtS) .. 10000 , . ,4,,!500.0 (1 ~Q1S)I 

.AddiliDNII Nuclear Regula'101'y C0:nmi$$.1on (NAC} Req:uitemenis. ror Control. Tran.sf et, .and ACTr,/ffY-CI) soui:tes 4 SHIPP'SA. NAME 

0iSpc$11 ol Ra~ioactM> Waoto ALL WClUJES I l>!ffll,IM I c-1• TC-99 I 0129 CkD) Nm:tfra Enargy PCNMI BoDl:b - ·--- I 4.6.!E--o3 1 1.$SS•D:l I ~.18E-01 I (6,1oE•OOI NP SHIP~ ID HUM8£R 

mCI 1.15£,.CS I 1.25£"°2 I 4..46£•01 I 6.'90E..&I I [1.<lGE-<l\l 1!1-ro7 

DISPOS,11,l. CONTAINER D~PTION WASTE DESCRIPTION l'OR EACliWASTE TYPE IN CONTA!NeR , .. 
~ 

·- '· "- .. , . PHY$1CAI. DESCRIPTION 1-4. CHl;MICAC.. Cl:£SCll!PIT10N 1S. RA.Drot.OGICAL 0ESC,uPn0N 

SU:RFAC& ~1- 12. 13. w= 
CQ>l'tAJNSR CO""'°'•R IIOLUME WASTI:.ANC SURP::-A.CE CONTAMINATIQN WASTE APPROXlWL.TE SORBENT WE!GI-U'% INDflnOUAL RADIONIUCLlO'ES. AND AC11VITY' AND ct..ASSlriCA"l'JON 

me.,tnFc,;no,i DESCIUP'TICII CONTAINER RAOIA.TlON DESCRIPTOR ~AS?EVO'-'IME(S SOI.IOlACAllON. CH801c:ALF01™/ C1-IELA.11NG CONTAIN$ TOTAL: OR CONTAINER TOTAL ACmnY As.Cla:i;s A $'1ad:do 

~B!R/ WEIGHT lEVR M9qM00Cffl2 IN CONT.MIER S"l'ABIL!ZATI0N. CHSAllNGAGENT AGeNT AND .FtAOIONUCLICIE P15RcEN'I' AU-Crass A Un:ilClo 

CSl<ERAlORID a;:im/100Cffl2 (SeeNota2 MEDIA IF-,.0_1111,. ~B 
NUMBER!Sl {SottPWa1J ... •• mS""' All' .... BETA" &:M01e2A) ... (SooNabJ-3 RADIONUCLIDCS c-c....c .. .. "'"""'""' GAMMA .. &NO:&)A) 1$NMGn,m~l<i-•l - me, 

5:08712•1 s 3:;s 2.6082"9 1-44.00 -c 333E-01 <1: 1 67E.QS 32 283 100 Mt1tel0Jadr.i, NP H-'l 4,6ZS.-<O •=- • 
C-14 1.65£+03 4.~...01 

125:IO $J'5ool.H 1◄.-400.D <C"2:_Qtl:&--01 .,, 1.00€---03 --,~ PIP .. ..,.. 46:i-F•04 1 ?SE+D3 

Fo-SS 2,l1!.a5 S.70E""3 
Co-57 2.3SE+04 6.37E"'°2 
c,,-sr, 3.31E+OS B.9EiE+C3 
c;o,on G.73:E•DS 1.828-04 
N,-59 3.:ea:E+OC t.D3E•03 

N•-63 2.'B'Ui .. D6 7.60E•D4 

.:,,.GS 3.-zaE•"3 e.73E-C1 
sr-es ·-- 1.23:E-ll-1 

Sr--9CID 1.76E+OJ .47CSE-.01 

Tc•99 218E+C1 5.90.E-O'l 

Sn-t1.3 1.6BE•03 "-~:E--01 
Sb-'ll-4 4.93E-a3 ,~-
Sb--1:2:5 1.'91E•CH 2,..:e.-co 
C-n,,.137D 1.21E•0S 3.2SE""3 
Co--144D :?.8':5E•01 1.04E+00 

Pu-239 !•.20E.OS ;I :2-.64E•01 7.1,s-01 

r'u-239 17-••E-o3oJ 1.76E.•CJ:'I 4.7$1:.-01 

""""'00 CamlnulKI °"""" P1190 

:rilO"l:e "I: Con11unar Dmcrlpll~Coclin. For~ll'ICl'31wmie~ NOTE 2: w-. 0Mtr1p\-ot CQCIOs tC:'1001!0up 101hrH wr,icb .:.l'C!dommah!i l)Jl'ldum.,) NOTE 3 For ::s.cic.d:lficaliori moctm U\at mmit-ds:iposPI :s,ta :$1ft.Cl.lf:II f;Clbilltyreqt.Rrofflcnts.. lM n1.m,on,c;al code mu:12 bo ICIDQl!dd .Dy" .. -S."' 
dtspCSa[inapp,owe1:stn.ictu:::1;l~ "lh1numencD1codamtm For alJ IIO~dJtlc:a1icn met:lr.a.. h ¥ffldor (n:i.am.d"~-1111.:1 OOlnd-nwPlfl' ¢u.1$1 arso be MW'll:lf10d m ~ 13.Cornpa,Q"l"o CO®' 100cNONE 
;=ofci,llo,qd Df"""-Cl:P. AliOUIR•o 

, 'Woooon 811»1:-or-C~i:i 9_DQ,p:ineaa, 20 ci,;:,ro=! 29. DIIMltOlltl,on Ru'bW• 38:E~W SORPTION S0t.101FICA110:N 
2 Melal8:c.: 10_Qas.Ct,hnd!Jt ,, _.,,,,,, 30Catso.-,bn~r~ ~f,l(lpsi~GS 
3: Pl(l$'C:: Drum or PatJ 11. Bl,IUc. t1~edW1111i1t 22 Sail 31. Aruon ~ Mod"" 39 Ccmpae:lbkt Tr.tsh 6G Si:i,oedDn 6'.S::rfoTSmb 69 Chom$L13D 1..C Palrm-Bt. as°""" 90,:;o,,,.., ~)'IE!ffitf 
.ti. Moml CIM!l or Pail 12.u~~Com~ 23. Ga:s- 32. Moed8td ~1tModta -40- ~pactlllloTmsh 61 Celllll6rn -6$,SUfoNDll 7CI Chel'mt,~150 7S, Poll'VMtD ~11' 91. Col'l.;,ota, 
5, :l'Jl:otalTA1'1k(ll'~1ri.i.r 13.tf"91llntcg;itlrCol'i'IEHl!lll'I' 2-'. 0d 33-. C~Dm&t-ted"EqvlptttOt!! 41AnitDalcareau. 62 floorDry/ -66.Aon::o '71: criot.na1I 7$.JI0,11;1:S'll!t ~13-.ot foncai:,su,lailOl"I) 99 °"""-o....-
-6. CcaJmrro Tank or l.lnor 1.9. Omet. Oesoma: 11"1 l'l~m 1$. 25. Ac[~ Ll~uid 34. OrQanJc: L'tlu:10 ($,ICl!lpE oil) 42 BJDlc,gfl:ld.M,st,ONlll t£OcC:ept Supad.no 57. FlotcoX 3030 77. Aquuset II acld.t1i:-nal 92 nm,,,.., .nt1-,n t3.or 
7 :POl,.,m~TankatUl'!lff cirodi:lll~lpaott- 26. Ft1'1sl'MOOJII 35. G1ms.w-C1-ro-or ~ animal~} G3 UI Dti a.sa11ctASoc1:i 72,01-"'perl 0000 93 VJl'l,.t ChlOllrSo OektitiONIPQE!llll 
8 F1t,crg!u:i; Tnnk « llnm 'Zt, Mechnit:al F111$t 06,S0a1Dd- 43 Adw:al'tdMatllRBI )IP;OO i.OCJ. NcM ~1.med 

28. ePA er Smt" Httr.ardo1:ni 37. Potn1.« Plalin[J 59. Otner. Dasalbe in Jleffl 11_ T.I.D1czi,p,M1 
ar-lidd~nalpego HPSQO 
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FORM541A 
m,.201-G) 

UNIFORM LOw-LEVa RADIOACTIVE 
WASTE MANIFEST 

COKTAINl:R AND WASTE DESCRIPTION (CON71NUATION) 

• • 7 • 9 10 PtN'StCAl. DESC'RIP'nCIN 

SURFACE. ,, t2 13 
Cc,tr/UNSR =AlllER VOLU><S WAS,SANP SURFACE CONTAMlffA1ION' WASlE Al'PROxlMA.TE SORllENT 

IDE"11FICA1'10H DESCRIPllO>I CONTAINER AAOIA.llON DESCRIPTOR WASTE VOLUME SOLIDIFICA'llO>I, 
NUMB:E,R/ W.IC><f LEV:EL t.tBQ1°100QfJ2 ttCONl'ATMift STA91l~'ll0N. 

GENERA.TOR 10 _,,.,._ ~SaoNole,2 MED" 
HUMBERCS) is ........ ,, m• •• mS'llllhr ALPHA .B'E:TA.. &Nolo'IA) ... !SDCNl:lkt3 .. , . mRon,,,nr - .. &Nc .. 3A) 

----·-

ShipmanlTQll'Jt. >.55 2.608.2 "" ,_ 
125.2D 5.750.0lm. 

-

------

U.S. NUCLEAR REGUl.ATORY COMMISSION 2. MANlFEST NVMBl:.A 

,....,, 
3 

PAGE 2 OF 2 /'"(;E!S! 

i-4 CHEr .. ncn.ouCRDl"'nQN: 1 S. RA010LOGICAL DE:SCftl?TION 

WEIGHT% l>tl>lVIDI/Al AAl>IONUCLIDES -'NP ACTIIIIIY AMC> CONT~ 
Ci-reMCM. :FORM I Cl<E.LAllHG TotAl..00 CONTA1NER WlAt.AC11\,ITTY ANO 
iCMELA."tl>IG ,1;,s.ENT AG:e:N't RAlJIONUCI.IDE P:E.R.CIE:HT 

IF>0.1% 
FUI.DIONUCUCIES 

(SNM-l<ilogo,ma) MBq m:Ci 
:Pu-241 1'9,'3E,0411J 3.77E♦03 l.D2E+02 
.Am.a241 -A.e-ce:+01; t.31E,.00 
Cm-l-412 ,2;,1!1:SIE+00 7.00E-02 
Cm-24::5 1.10:e .... o, ,1_:59e.01 .... (6.1Sf""CIO) (1.66£,01) 

11'.lTAI.S: 4.33-E•C6 1,.ss ... os 
SHM· (889E""3gJ -

-4..36E•06 t.11SE~ 
SNM ~_f.g;E-o39J 

Source; 

,. 
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LSA / sea EMERGENCY RESPONSE INFORMATION 
(Page 1 of 3) 

RSCS TSO 20-083 Rev01 
Page 43 of226 

SHIPMENT No. 19 --()3 7 
Proper Shipping Name and Hazard Class 
(Check one of the types listed below} 

D UN29121 Radioactive material, low specific activity, (LSA-1), 7 
D UN3321, Radioactive material, low specific activity, (LSA-11), 7 
D UN3322, Radioactive material, low specific activity, (LSA-lll), 7 
D UN29131 Radioactive material, surface contaminated objects (SC0-1 or SC0-11), 7 

24 HOUR EMERGENCY CONTACT 

Telephone No.: • <920-755~4919 

Ask for Shift Manager or Unit Supervisor and state your situation. 

POTENTIAL HAZARDS 

HEALTH 

1. Radiation presents minimal risk to transport workers, emergency response personnel, 
and the public during transportation accidents. Packaging durability increases as 
potential hazard of radioactive content increases. 

2. Undamaged packages are safe; contents of damaged packages may cause higher 
external radiation exposure, or both external and internal radiation exposure If contents 
are released. 

3. Low radiation hazard when material is inside container. If material is released from 
package or bulk container, hazard will vary from low to moderate. Level of hazard will 
depend on the type and amount of radioactivity1 the kind of material it is in, and/or the 
surface it is on. 

4. Some material may be released from packages during accidents of moderate severity but 
risks to people are not great. 

5. Released radioactive materials or contaminated objects usually will be visible if 
packaging fails. 

6. Some exclusive use shipments of bulk and packaged material will not have 
"RADIOACTIVE" labels. Placards, markings, and shipping papers provide identification. 

7. Some packages may have a "RADIOACTIVE" label and a second hazard label. The 
second hazard is usually greater t11an the radiation hazard; so follow this Guide as well 
as t11e response Guide for the second hazard class label. 

8. Some radioactive materials cannot be detected by commonly available instruments. 
9. Runoff from control of cargo fire may cause low-level pollution. 

FIRE OR EXPLOSION 

1. Some of these materials may bum, but most do not ignite readily. 
2. Uranium and Thorium metal cuttings or granules may ignite spontaneously if exposed to 

air. 
3. Nitrates are oxidizers and may ignite other combustibles. 

RP-AA-108-1002-F10, Revision 2 



LSA / SCO EMERGENCY RESPONSE INFORMATION 
(Page 2 of 3) 

PUBLIC SAFETY 

1. CALL Emergency Response Telephone Number on Shipping Paper first. 

RSCS TSD 20·083 Rev01 
Page 44 of 226 

2. Priorities for rescue, life-saving, first aid, and control of fire and other hazards are higher 
than the priority for measuring radiation levels. 

3. Radiation Authority must be notified of accident conditions. Radiation Authority Is usually 
responsible for decisions about radiological consequences and closure of emergencies. 

4. As an immediate precautionary measure, isolate spill or leak area immediately for at 
least 25 meters (76 feet) in all directions. Stay upwind. Keep unauthorized personnel 
away. 

5. Detain or isolate uninjured persons or equipment suspected to be contaminated; delay 
decontamination and cleanup until Instructions are received from Radiation Authority. 

PROTECTIVE CLOTHING 

1. Positive pressure self contained breathing apparatus (SCBA) and structural firefighters' 
protective clothing will provide adequate protection. 

EVACUATION 

1. Large Spill ~ Consider initial down wind evacuation for at least 100 meters (330 feet). 
2. Fire • When a large quantity of this material Is Involved in a major fire, consider an initial 

evacuation distance of 300 meters (1000 feet) in all directions. 

EMERGENCY RESPONSE 

FIRE 

1. Presence of radioactive material will not influence the fire control processes and should 
not influence selection of techniques. 

2. Move containers from fire area if you can do it without risk. 
3. Do not move damaged packages; move undamaged packages out of fire zone. 
4. Small Fires - Dry chemical, CO2, water spray or regular foam. 
5. Large Fires 

a. Water spray, fog {flooding amounts). 
b. Dike fire•control water for later disposal. 

SPILL OR LEAK 

1. Do not touch damaged packages or spilled material. 
2. Cover liquid spill with sand, earth or other noncombustible absorbent material. 
3. Dike to collect large liquid spills. 
4. Cover powder spill with plastic sheet or tarp to minimize spreading. 

RP•AA-108-1002-F1O, Revision 2 



LSA / sea EMERGENCY RESPONSE INFORMATION 
(Page 3 of 3) 

FIRST AID 

1. Medical problems take priority over radiological concerns. 
2. Use first aid treatment according to the nature of the Injury. 
3. Do not delay care and transport of a seriously injured person. 
4. Give artificial respiration If victim is not breathing. 
5. Administer oxygen if breathing is difficult. . 
6. In case of contact with substance, wipe from skin immediately: flush skin or eyes with 

running water for at least 20 minutes. 

RSCS TSD 20-083 Rev01 
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7. Injured persons contaminated by contact with released material are not a serious hazard 
to health care personnel, equipment or facilities. 

8. Ensure that medical personnel are aware of the material(s) involved, and take 
precautions to protect themselves, 

RP-AA-108-1002-F10, Revision 2 



EXCLUSIVE USE SHIPMENT DRIVER INSTRUCTIONS 
(Page lof 1) 
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Page 46 of 226 

This transport vehicle is designated as "EXCLUSIVE USE". It has been loaded 
by the consignor, and it shall only be unloaded by the consignee. The material is 
not to be transferred to another cargo carrying body unless under the direction of 
the consignor. No additional material may be loaded to this vehicle while this 
vehicle is enroute. 

ADDITIONAL INSTRUCTIONS 

1. If the vehicle is involved in an accident, vehicle malfunction or other deviation, notify 
the shipper immediately by calling the Emergency Telephone Number listed on the 
shipping paper. 

2. If the security of the vehicle is threatened or suspected suspicious activities occur 
near the vehicle, notify law enforcement personnel immediately and then notify the 
consignor by calling the Emergency Telephone Number listed on the shipping paper. 

3. The vehicle is required to remain locked while unattended. 

4. If the vehicle has been placarded "RADIOACTIVE," the driver is responsible for the 
maintenance of the placards while the shipment is enroute. 

5. If the package(s) is labeled, the driver is responsible for the maintenance of the 
labels while the shipment is enroute. 

6. If the package(s) is marked with orange identification (ID} panels, the driver Is 
responsible for maintenance of these panels while the shipment is enroute. 

7. Do not change the following without prior approval from the shipper by calling the 
shipper contact specified on the shipping paper: 

• Tractor, or 

• Driver, or 

• Fifth wheel adjustment 

8. Shipping papers must be readily accessible and easily recognizable. Specifically, 
they must be easily within your reach while you are restrained by a seat belt and they 
must be readily visible to a person entering the vehicle. 

9. Certain shipments of radioactive materials cannot be transported through or on 
certain highway facilities (i.e., certain tunnels, bridges, toll roads, etc.} 

10. Radiological survey of the vehicle is required after each use as required by 49CFR 
173.443(c) before the vehicle is released back to service. 

I approve of the loading arrangement and placement of packages for this shipment and 
have been verbally briefed and understand the preceding Instructions. · 

6--;/3 () /J ,9 
Driver Signature Date 

RP-AA-108-1002-F09 Revision O 
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RADIOACTIVE SHIPMENT EMERGENCY RESPONSE AND CALL 
LIST INFORMATION 

(Page !of I) 

SHIPMENT INFORMATION 
Shipment No.: '19-037 Shipment Date: 05/30/19 Est. Arrival Date: 05/31/19 
Proper Shipping Name: RQ, UN3321, Radioactive Material, Low Specific Activity, JL_S_A-_11~),_7 __ _ 
Basic Description of ShipmenVContenls: Resin for storage/processing 

No./Type of Packages: _1-'--------------------··------
Total Shipment Activity, mCi: 118,000 mCi 

Highest Package Dose Rate: 15 

Highest Dose Rate of Contents: 14 400 mR/hr 

Transporter: Hittman ~-'-----------~------------------
Driver' Name: Ralph Hudson / Harold Ford Contact No.·: (828)-644-8879 I (865)719-5104 

Destination: Energy Solutions Bear Creek Operations 
Desti~ation Contact: l<atie McReY.nolds Contact No.: 865-776-3774 

'1 ,., 

/X• 
•11ri.ftial; Shipment manifest and Emergency Response Information sheets are attached. 

IMMEDIATE ACTIONS 

1. Upon receiving notification of an accident involving this Radioactive shipment obtain as much of the 
following lnformation from the caller as possible: 

11 Caller Name 

11 Call back Phone Number(s) 

• Name of Carrier or Carrier Representative 

• Nature, location and time of accident/incident (injured people, fire, spill, radioactive release, etc.): 

• Any identifying information of the material involved in the incident (container types, labels, placards1 

etc.) 

o Vehicle(s) information (vehicle type(s), number of vehicles involved, etc.) 

• Names of all Emergency Response Groups who have been notified 

2. Provide caller with emergency response information included with this form. 

3. Immediately contact at least one of the following personnel and provide them with details of the 
accident: --

Contact Person Phone Number Cell Number Paoer Number ··'-·•·· 

·····-···--··,..-
Gene Leclair NA 920-901-5196 218-4865 

Jerri Walters NA 920-794-4537 218-4611 

RP-AA-108-1002-F16, Revision 0 
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Generator: 

Shipment Number: 

contract/Release Number: 

Spoclal Quote ti: 

Shipment Summary Form 
Roqulred for EnorgySo/utlons Bear Crook & Gallaher Rd. 

Prooosslng Facilltios 

1134 NextEra Energy_ Point Beach LLC Shipment Date: 

19-037 TN License for Delivery No: 

______ 2_1-'-8_3_9 _____ Tolal II of Containers: 

Form WAG"501-F'I 
Rev. 10 

Page 1 of 2 

5/30/19 

T-WI002-L 19 

118'000 

Shipment Weight 

_______________ Total Activity (mCi): 

_______ 5:;:...7::....:5:....:0'---------- SNM Grams: 0,00869 

Highest Contact Dose Rate Package: 14,400 mR. Highest Contact Dose Rate Material: 14 .4 00 ---~-~--
MATERIALS SHIPPED 

r I' ras(! ·.slinwte erce11/a~e o 0/(I I 'C//(.!l'f(I II' r!I]! II I , IISI I (( to I/ P f'T I \l · I l WI l (.\f I l I 100%) 

DAW 
(lncincra1ion. Compaction) DAW % Asbestos % 

METALS Metals % Asbestos % 

(Melting, \l!l\umc Reduction Lead Blankets % Lead Sheets % 
& I >i~po~ul) 

Lead Brick % Other (specify): % 

Resins Powdex % Bead 100 % 
(I kwu1cring. Incineration) Charcoal % Tvoe or Liner 

LIQUIDS Aqueous Liquids % Sll1dge 

( lncim·rnlion, Drying:. Oil % OllyWaste 
Snlhlilicntion) 

Grease % EHC 

Debris with Asbes!os(Plant Trash and 
Debris(Plant Trash and Demo Debris) % Demo Debris) 

POTENTIALLY Filter Media/Sludge (NOTE 1) % Absorbed Liqu'ids 
CLEAN MATERIAL Paint Chip/Grit (NOTE 1) % Soil/Rock/Gravel 

(<lr<'cn Is Clean) 
Other(Specify) %1 

SPECIAL PROJECT Describe nature of project in Special Instructions, below 
(e.i'I .. Transship, Source Encapsulation, RCRA, etc.} 

NOTE 1: Requires TCLP Analysis prior lo shipment of each campaign of similar wasle. 

WASTE INFORMATION 
(ITEMS IDEN'rll'IED wm1" REQUIRE ENERGYSOWf/ONS APPROVAL PRIOR TO SHIPMENT; SEE SECTION II OF THE WAG) 

3 day orior notification required for COW □ ''Metals> 200 mramlhr®. contact wilh waste B • 'DAW > 200 mrem/hr i< contact with waste 0 Llauid Fillers {Separate lsotonics Reouired) 
''High Smearable 8--ClASSIFIEDINOFORN 

"Mixed Waste □ 
"Small Sharp D Obiecls 

"Sealed Sources D Activated Material D Re!rigerallon Equipment □ 
Biolooical □ Asbestos D SharDS 01 BeJVllium D 

RCRA Empties D Hot Particles D "Paint Chips (NOTE 1) D 
Controlled D I Substances 

Class 7 Labeled Waste Whlle10 Yellow 11 [] Yellow Ill □ 

SHIPMENT CONFIGURATION/SPECIAL INSTRUCTIONS 
(lncludo PackaQo Taro Weluht for RTC\ 

"SNM/Source Material 
• 'Trans-shipment 

• 'Lead-Acid Balleries 
''PCBs 

"Used Oil Flashpoint 
~100 °F and <140°F 

I 

% 

% 

% 

% 

% 

% 

D 
D 
D 
□ 
D 

11 necoss,uy, provide additional informalion on a separate pago. Shipment will arrive in a 8-1208 container for storage pending processing at Erwin. 
Liner Is an LS-120 wilh serial number L638712-1 

I 

~·---·······-·---------------------------------------------' 

DISPOSAL SITE 
Clive □ 

. EnergySo/11/1'011s:owned Conlalners O .•.··. 
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l{N ERG\'SOLUTIONS 
Shipment Summary Form 

Required for EnergySo/utfons Boar Creek & Gallaher Rd. 
Processing Facllllles 

Form WAG-501 ~F1 
Rev.10 

Page 2 of 2 

COMPLI;:TE AND SIGN l~ITH!i.:R SECTlON I OR SECTION 2 AS APPLICABLI~ 

SECTION I - Sllll'Ml•:,-.tr \VASTE/M,\TEIU,\I. CIIAIUCTEIUZA'flON Ct-:ltTIFICATIO:-i 

\Vnstc/,\fatcri al 
Dcsuription: Resin for storag~Eendinn orocessina bv Resin Solulions 

This cc1tilicatio11 mi,sl he completed and signed hy 1111 individual knowlcdgcnble in environmentul cC1mpliuncc regulations 
n.:forcnccd herein. This wnsle/material has been chnrnclerizcd per ,t() CFR 262, I I, 40 CFR 279.11 and 40 CFR 761 ns upplicable, 
using the following: (Check all 1ha1 apply). 

!81 Lnboratory Annl)•Sis•~ D Process Knowledge** 
'1 •f:'11ergySo/111icms f>l'r,1·a111wl may req11e.~1 characl<'l'i:aticm dc1<·111111.Jll111l lm1Ji1r purposes 1!fs111·\·elllam•t•s, audits or l'l!Kllla1111:I' 

/1/.\'J)r.!t:tlons as mivllcablc to 40 CFR 262AOM and,/() Cl•'R 279. 72. 

Chedi nll 111111 npplics_!!l th~ cou(cnts nr llt!s lihlpmenl. 
··-·· .-,·-~--··· ···-··-··----··-·····--· ·-···---· 

f81 Nun-llnznrdous Wnslc ur Exempted Mntc1·lnl (l,c. lend for rccyrhi, unive1·snl \\'nsle, ck,) 
I l'l'rliff, to the hcst nf Ill)' knowledge: lhe wnste identified above docs !ill! meet the definition of lw:11rdm1s u·,we as dclined in 40 
CFR 261.3 when measured in cuch container delivered to EneruvSo/111io11s Ucur Creel< nnd G11lh1hcr Rd. Fncililics, 
.. ... ...... .. .. . ~--· ············----·············· -·-···-··· ··-··········· •t-,~·······-·····••p••··-----··"•""••··· . ~.---,. ---·· ···--···-· 

D llnznrdous Wnslc 
I re1•tify, to the bes I of my knowledge: The waste identified above mcu1s dclinllion of l111=,,,.dm1,1· 11·a.1·/e us de lined in •Hl CFR 261 J 
\yl1i!n measured in cuch co111aincr delivcrcd_g~Jl1!~:gySo/11tio11s BCF. rn1AG-50 I 1\p~1di~~\_J_i!(}Uiremems m1_t~,!.~£Jll.~l_.} ___ 

···-····-··········-

D llscd Oil (ns delincd In 40 CFR 279.1 Jlelinlllons) 
I certil)•, to 1he best or Ill)' knowledge: The wuslc iclenlilicd above cumptics with the On-S1lccification crileriu listed in 40 CFR 

--~??,I I nnd contnins_.!~~stlmn 1,000 parts per milllun of halogens m1~Ji!~~Jl!l!_n 2 pnrts per million unregulated PCBs~_ --·-·····-··-··-····-·~·--·······-·, , ..•...... 

18] Non-Poly Chlorinntcd Biphcnyl {PCB) (11u1c: bulk product PCBs arc the only PCBs authorized for acceptance nt the BCF). 
I certify, to the best ufmy knowledge: The wustc identified above docs 1101 mcel the dclinilion of PCB Articles, Containers, 

g~111i!diation Wasti!, __ !?ulk Product Waste, R&12~''.!!~!~.!..~gulatcd PC!Hi_,111id waste or PCB c<>.•_~t11~)~_i!_1~£_~l .. ~vastc 11er 40~~1:g.76 J .3. 
D l'oly Chloi·lnalccl Bi phenyl (PCB) (nlltc: bulk product PCtls are the only PCBs authori1.cd lbr ncccplance at the BCF) 

-'-~~1:t!f~•1Jo tl_1e bc~t of111y_~novd~ige: ·1~1~ __ ,y11~1_~ ... !.i!~ntil1cd abovc. .. !1.1(!~1~-~lclinition of PCB Rulk_prnduct Waste p~1:_,J() l'.::flt7~.L'.'.!__ 
I c,irll/)', lo Ille hes/ of 11~1• /mow/edge, 1/1111 t/11; uh111•e i11Jim11<1tio11 Is complete mu/ 1u:eumte, Nt1 de/J/iemte tJr wlll/UI omlsslom- of 
,.·111111msititm or proparthi.~ e.,·fst m11/ 111111 ufl loumw or .rn,\JJt!Ctetl J111wrtls lutl'I! bee11 tllscfose,t, I t'L'rli/J• 1/wt tl,e 11'11ste stre11111 /Ill.\' 
hea11 d111rnt.·terlwd 111111 lthmtlfletl to EnergyS11l11t/011,\· per 40 CF/l 262, I I, ./IJ CFR 279. I I mu/ .fl/ Crll 761 11s 11pplict1ble. I 
cert{/)• that this waste 111ef!i,1• lhl! E11ergyS,1l11tl011.~ lfrt1r Creek Ft1~:/;?' W11.~te Accept,mce Gttftll!!i11es (WAG-SIii) nr Jurs lwe11 

""""'"'Sped"/,,,,,,, .. ,,,,,,, £11,,,,,,s.,,,,;,,,,.,fi" "~"m { L 
C.lcnc LeClair ~- . ... "- ,..._______ . 
l'r/1111.!d Name • ~iw11bura -/ f_LI Sitt• Waste S11per1•i.wir -5· 'Z '? 
Tit/t' /J(I/(' I 

Technle11I Contnct(S) must 1111 identified below. 
N11111c Title l'lu.mc Numbcr/l~mnil Address 

Gene LcClair Site Wm,te Suucrvisor 920-755-6953 / 920-90l -5196 (Cell) 

SRCTION 2 - WAs-n:tMATEHIAL Cll,\lt,\("l'l;1m.ATION cmnlFH'A'l'ION- REQllllU'.S l'IUOI{ 1)0Cll1\ll·:NTATICI," o;,,; Fll.E 
E11crg,.1'S11/11tim1.1· hns 1·cL·ch•cll waste ch11r11ctcriznllnn lururnrnlion from the Gc11crnt111· 1111d hns documents 011 file l'or (he 

11·ns1e/nmhn·lnl hh-ntllfod 01111112c one or this 11111'111, This shiumenl meets Enl!rl!.YS0/11t/o11.\·' wnslc ccrtinc1ttlo11 rcmtlrcmcnts. 

l;ri111ed Name Sig1m1111·e 

--······-·---- -·· ···----··-··· . ··-· ····---·· ·······---···· ······--·-···· ····-······ ·-

Till<' D11111 

,-
z 
a 
j:: 
(.) 
w 
(/) 

N 
z 
0 
i= u 
UJ 
ti) 



During Shipment 

WMG Suite 9.3.0 

'Waste 

Package ID: 

Material Weight {g): 

: .. :·· .... : ... /:J 1- ··-: ···••·•••U"I 

..... 1.( 'lfllll I f:?:..-.9 y /,,·. '· ' .':.- • ...-:•\I !:~~_'.:'.:i~9-it\·:::·_:! . lt:zt)pjjr,i.~} ·/: ·1 
• •••~• ~• ,.Jlj Tt-T • 0 

Co-60 1.82E+04 

Co-58 8.96E+03 

Cs-137 3.26E+03 

Ni-63 7.60E+04 

Sb-125 2.14E+03 

Pu-241 1.02E+02 

Am-241 1.31E+OO 

Mn-54 1.25E+03 

Pu-238 7.14E-01 

Pu-239 A.75E-01 

Cm-243 4.59E-01 

Sb-124 1.33E+02 

Sr-90 4.75E+01 

Fe-55 5.70E+03 

Co-57 6.37E+02 

Zn-66 8.73E+01 

Sn-113 4.53E+01 

Sr-89 1.23E+01 

C-14 4.46E+01 

Cm-242 7.BOE-02 

Ce-144 1.04E+OO 

H-3 1.25E+02 

Tc-99 5.90E·01 

Nl•59 1.03E+03 

:~,1'!~~~f] ':!,'.\fiifae:•;,-,-~ :q 
!LJ.'•-; ·'• . i!flJPb 

DOT Classification Summary 

638712-1 

2.04E+06 

; ,: .. , _;j!,~i.>'-~~~l~t!~~:~;~~;;_;~;:~.;~. i 1 •. -•• · ....... ____ : :~g~,ltia:6,itja~\~:c:. ... ·-· . : .. 
i ,:·::;1~fffiIBffi.11)r'] v·:::::01e:mJJ1itt· ·.:1n 
: ••• ~ , ... "£..:l::. .. :u -~~ .. :, - ·:: l: ..:::·.1:.,,t~.;i,l.::./~ •. t..= • ."i 

: . ····111iilt1(i'ii1)F:· l f.·IT:~~·:"ffli'P.'iiQ9.lf "" ·.·. 
,■ ,.,,,:--•,,,I'••, .. •• ~ .... :~.1='.1~",:.:.,,::,~•,•• • •T 

1.08E+01 1.68E+OO * 1.00E+01 1.82E+OO 

2.70E+01 3.32E-01" 1.00E+01 8.96E-01 

1.62E+01 2,01E-01 * 1.00E+OO 3.26E+OO 

8.10E+02 9.39E-02 • 1.00E+02 7.60E•01 

2.70E+01 7.92E-02 * 1.00E+01 2.14E-01 

1.62E+OO 6,29E-02"' 1.00E+OO 1.02E-01 

2.70E-02 4.84E-02 * 1.00E-02 1.31 E-01 

2.70E+01 4.63E-02 • 1.00E+01 1.25E-01 

2.70E-02 2.65E-02 1.00E-02 7.14E-02 

2.70E-02 1,76E-02 1.00E-02 4.75E-02 

2.70E-02 1.70E-02 1.00E-02 4.59E-02 

1.62E+01 8,22E-03 1.00E+01 1.33E-02 

8.10E+OO 5.87E-03 1.00E-01 4.75E-01 

1.08E+03 5.28E-03 1.00E+02 5.70E-02 

2.70E+02 2.36E-03 1.00E+02 6.37E-03 

6.40E+01 1.62E~03 1.00E+01 B.73E-03 

5.40E+01 B.39E-04 1.00E+01 4.53E-03 

1.62E+01 7.56E-04 1.00E+01 1.23E-03 

8.10E+01 5.50E-04 1.00E+01 4.46E-03 

2.70E-01 2.89E-04 1.00E+OO 7.80E-05 

5.40E+OO 1.93E-04 1.00E+OO 1.04E-03 

1.08E+03 1.16E•04 1.00E+02 1.25E-03 

2.43E+01 2.43E-05 1.00E+01 5.90E-05 

NoA2 O.OOE+OO 1.00E+02 1.03E-02 

@~\~·;~{~i:~:~~~l~~:~ ltJifg'teJijtD.Q0
(· l I''. _.~:-- {:~:·.~ f 'J(~niU~~QW: ... -.J .. 

•, 

• Nuclides included in 95% of the hazard fraction as per 49 CFR 173.433(9) 

.. Compare LSA Fraction to LSA II (solid) limit of<= 1.00E-04 A2/g 

Page 1 of 1 

r..:."@~o;~~~~~ni ,, 
;·• , . .,.,.~~~')' .. ; . ,••.''•1 .0. · : 
-. • ·-· ••• '. , • .,..!;• • 

8.25E-07 

1.63E-07 

9.85E-08 

4.60E-08 

3.88E-06 

3.0BE-08 

2.37E-08 

2.27E-08 

1.30E-08 

8.62E-09 

8.32E-09 

4.03E-09 

2.87E-09 

2.58E-09 

1.16E-09 

7.92E-10 

4.11E-10 

3.71E-10 

2.70E-10 

1.42E-10 

9.43E-11 

5.66E-11 

1.19E-11 

O,OOE+OO 

RSCS TSD 20-083 Rev01 
Page 50 of 226 

r:.:·.:·:~,a,Ji~.t:~ . ·; 



During Shipment 

WMG Suite 9,3,0 

DOT Shipment Classlfication Summary for Type A/8 and RQ 

Shipment Number: 19-037 Shipment Date: 05/30/2019 

Number of Containers 1 

. ,· •, · . .-·,::·;"i 

l::;'./;: ·~1,~1t~t _j 
F ., };l~:-i~E;zis.D1t~t~~i~t~Q.~, .... : . _: -: -~ --,-.) ~:- ... ~-:.:;, -~~-i:ji,Q\O.@JJil!.lilttmr'·_ ::'.;;·_·: ;~ ~:.:. -,· ·: · . . · :· .. ~j · f·-1 

Ni!'cliilil'- . · ·:, :- ") i: · -~· ltir«Wtoi)'\'fn'] r- .. -- :ifiiiltiort. l :· . .- '· ::~1Hm1T:ts1r -- T .. :;· iFracttcrn · ..... 
.. ·,. --:::_· ___ .'.J '----1•·· .. ·.;:•La;;}~,-_,~,; ... .. ·.c .. . :: . •.. .1 • • ~,-~•~•~-'\:••••=--• • '• ,. ••••u•,::::-:..;•_. •• • • 

Co-60 1.82E+04 1.08E+01 1.68E+OO • 1.00E+01 1.82E+OO 

Co-58 8,96E+03 2.70E+01 3.32E-01 * 1.00E+01 8,96E-01 

Cs-137 3.26E+03 1.62E+01 2.01E-01 * 1.00E+OO 3.26E+OO 

Nl-63 7.80E+04 8.10E+02· 9,39E-02 • 1.00E+02 7.80E-01 

Sb-125 2.14E+03 2.70E+01 7.92E-02 • 1.00E+01 2.14E-01 

Pu-241 1.02E+02 1.62E+OO 6.29E-02 * 1.00E+OO 1.02E-01 

Am-241 1.31E+OO 2.70E-02 4.84E-02 • 1.00E-02 1.31E-01 

Mn-54 1.25E+03_ 2.7DE+01 4.83E-02 • 1.001=+01 1.25E-01 

Pu-238 7.14E-01 2.70E-02 2,65E-02 1.00E-02 7.14E-02 

Pu-239 4.75E-01 2.70E-02 1.76E·02 1.00E-02 4.75E-02 

Cm-243 4.59E-01 2.70E-02 1.?0E-02 1.00E-02 4.59E-02 

Sb-124 1.33E+02 1.62E+01. e.22e-oa 1.00E+01 1.33E-02 

Sr-90 4.75E+01 8.10E+OO 5.87E-03 1.00E-01 4.75E-01 

Fe-55 5.70E+03 1,08E+03 5.28E-03 1.00E+02 5.70E-02 

Co-57 6.37E+02 2.70E+02 2.36E-03 1.00E+02 6.37E-03 

Zn-65 8.73E+01 5.40E+01 1.62E-03 1.00E+01 8.73E-03 

Sn-113 4.53E+01 5.40E+01 8.39E-04 1.00E+01 4.53E-03 

Sr-89 1.23E+01 1.62E+01 7.66E-04 1.00E+01 1.23E-03 

C-14 4.46E+01 8.10E+01 5.50E-04 1.00E+01 4.46E-03 

Cm-242 7.SOE-02 2,70E-01 2.89E-04 1.00E+OO 7.B0E-05 
Ce-144 1.04E+OO 5.40E+OO 1.93E-04 1.00E+OO 1.04E-03 

H-3 1.26E+02 1.08E+03 1.16E-04 1.00E+02 1.25E-03 
Tc-99 5.SOE-01 2.43E+01 2.43E-05 1.00E+01 5.90E-05 

Nl-59 1.03E+03 NoA2 0,00E+OO 1.00E+02 1.03E-02 
:--m~~i,s:-- ~ ·J ·--,·- •. ,-•--·'\o·"'·-··--' ~-~.8Ji.Jk\;j IT:~\'f F~J~~}t-1 ~.~ ~-~ ~·~.-J 

, . ·•·· ... ' .,, ... -,,.,,, . . . l 

_·. ·. _-lJ6_3l:'*-OO.: · · · ;. ~··· .. · ... :::?~ ---~::I~~~~:·_·:_~--: · JlP,§~-~9J);, . . 
.. Nuclides included in 95% of the hazard fraction as per 49 CFR 173.433(g) 

Page 1 or 1 
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WMG Suite 9.3.0 

Printed On: 

Manifest Number: 

10 CFR Part 37 Shipment 
Category 1 & 2 Radioactive Materials 

05/29/2019 During Shipment 

19-037 

Activity Decayed To: 05/30/2019 

Category 2 

Nuclide Activity Activity Threshold Limit %of Limit 
(Ci) (TBq) (TBq) 

Co-60 1.82E+01 6.73E-01 3.00E-01 224.25% 

Sr-90 4.75E-02 1.76E-03 1.00E+01 0.02% 

Cs-137 3.26E+OO 1.21 E-01 1.00E+OO 12.05% 

Pu-238 7.14E-04 2.64E-05 6.00E-01 0.00% 

Am-241 1.31E-03 4.84E-05 6.00E-01 0.01% 

TOTALS: 1.18E+02 4,36E+00 236,33% 

Page 1 of 1 

RSCS TSO 20-083 Rev01 
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Category 1 

Threshold Limit %of Limit 
(TBq) 

3.00E+01 2.24% 

1.00E+03 0.00% 

1.00E+02 0.12% 

6.00E+01 0.00% 

6.00E+01 0.00% 

2.36% 



WMG Suite 9.3.0 

•waste 

NRC and DOT Regulations Messages for Package 

Printed On: 05/29/2019 During Shipment Shipment Date: 05/30/2019 

Package ID: 638712-1 Shipment Number: 19-037 

NRC: Long lived nuclide content exceeds 1 uCi/cc. 

Part 37 Category 2 Package 

DOT: >A LSA-11 

RQ - Radionuclides 

Package is Fissile Excepted. 

Grams of U-233 = D.00E+00 

Grams of U-235 = 0.00E+00 

Grams of Pu-239 = 7.65E-03 

Grams of Pu-241 = 9.93E-04 

A 1 Fraction = 2.26E+O0 

3 Meter Dose = 8.14E+D2 (*} 

• Indicates User Override 

Page 1 of 1 
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WMG Suile 9.3.0 

owing Shipmen! 

Report Dale: 0512912019 'Wasle 

10 CFR Part 61 Documentation 

Classification DocumentatJon Record Waste Volume: 100 ft3 

Package ID: 638712-1 2.83E+06 cc 

Waste Description: 2019 Primary Resin sample Waste Weight: 4,500.0 lbs 

RSCS TSO 20-083 Rev01 
Page 54 of 226 

. Container Type: ........ _ ........ ~~:.'..~.~ .. ~~·······-······ ............................................................................................... 2.04E+06. gms ....................................... .. 

'.NiJtlfdii:: ;:• ···-Acill~IW · :; ·-:,,·pj~lflc . JJmlJtr ,, .··:~:~,~~t~ii. ··c :.·_:_·---.·-.:_.L .. rm·1""".··.-. · ·:_!,:.:_.:_·::_~_- o_fLlmlts 
.:· _. .. ,' ... :.!L._;_~:;:!;;: '.· •. : .' :.·. =•·· ""'~!=.~:a::: a==l======--=:E:·:::::=;-·;;,,· ="===· =::=1:,..,;,,;;,;;.......,=""'uo..,,_"""""1::::.==='="'===I 
Table1 

C-14 

Ni-59 

Nb-94 
Tc-99 

mCI 

4.46E+01 

1.03E+03 

O.OOE+OO 

5.90E-01 

uCl/cc uCl/cc 

1.57E-02 8.00E-01 1.968% 
3.62E-01 2.20E+01 • 1.647% 
O.OOE+OO 2.00E-02 • 0.000% 

2.08E-04 3.00E-01 0.069% 

1-129 O.OOE+OO 0.00E+OO 8.00E-03 0.000% 

Ra-226 O.OOE+OO 0.00E+OO 1.00E+01 0.000% 

uCllcc 

[ijyjj"~"f ~f--~_::.":~.~~~.-~~:.~~-~:~~~~·-:-~~1r~-~.:;~:·~~~~:~~-~-~.~-:~::=~~--~·~:~---.ffi!airT·7:::~~~~-~~~~=~~--.---,c-~-~:-~-~~~~-~-~ 
Transuranlcs mCI nCI / gm nCI I gm nCI I om 

Pu-241 1.02E+02 4.99E+01 3.50E+02 14.265% 

Cm-242 7.80E-02 3.82E-02 2.00E+03 0.002% 

TRUs 2.96E+OO 1.45E+OO 1.00E+01 14.482% 

I~~i~ir::~:~::::::~::~::::::::2i:::::~:~:::::::::::~::::::::~:::::111t~:::,::~"':~::::::::::::::::::::::::::::::~ 
Table 1 Total 32.43% 

Tablu 2< 5yr mCI uCl/cc uCI fee uCl/cc 

Mn-54 1.25E+03 4.41E-01 7.00E+02 0.063% 

Fe-55 5.70E+03 2.01E+OO 7.00E+02 0.287% 

Co-57 6.37E+02 2.25E-01 7.00E+02 0.032% 

Co-58 8.96E+03 3.16E+OO 7.00E+02 0.452% 

Zn-65 8. 73E+01 3.0BE-02 7.00E+02 0.004% 

Sr-89 1,23E+01 4.33E-03 7.00E+02 0.001% 

Sn-113 4.53E+01 1.60E-02 7.00E+02 0.002% 

Sb-124 1.33E+02 4.70E-02 7.00E+02 0.007% 

Sb-125 2.14E+03 7.55E-01 7.00E+02 0.108% 

I Tablu 2> Syr mCI uCI Ice uCllcc uCl/cc 

H-3 1.25E+02 4.41E-02 4.00E+01 0.110% NIA 0.000% 
Co-60 1.82E+04 6.42E+OO 7.00E+02 0.917% NIA 0.000% 
Nl-63 7.60E+04 2.69E+01 3.50E+OO 767.155% 7.00E+01 38.358% 
Sr-90 4.75E+01 1.68E-02 4.00E-02 41.952% 1.50E+02 0.011% 

• • Metal Limits Page 1 of 2 



WMG Suite 9.3.0 

During Shipment 

Report Date: 05129/2019 • Wasto 

10 CFR. Part 61 Documentation 
Table 2 > S yr mCI uOI/ <:o uCI/ cc uCl I cc 

RSCS TSO 20-083 Revlll 
Page 55 of 226 

Cs-137 3.26E+03 1.15E+00 1.00E+00 116,035% 4.40E+01 2.614% 

f .eJ)~!Qfi,,£-::. -.• : < .. .-_'.~~:L:~::: (L; :~~L '.·, -,_ • : __ ~~--- :, __ .~ .. --.. ef~ij,.~1~.:-: · __ : ~ ·_ ·-:~~- ,:~ __ . ___ 4§,~$•4 _~- .... : 
Table 2 Totals: 926.13% 40.98% 

• - Metal Limits Page2 of 2 



WMG Suite 9.3.0 

During Distribution Creation 

Nuclide Distribution Report 
Report Date: 05/24/2019 

Distribution: 2019 Primary Resin sample 

Chemical Form: Metal Oxides 

Derivation: Single 

Sample ID: 19-04-18 Resin 

H3 Override: N/A 

Distribution Date: 04/18/2019 

Physical Form: 

Activity Units: 

Sample Date: 

Notes: 

Solid 

uCi/gm 

04/18/2019 

RSCS TSD 20-083 Rev01 
Page 56 of 226 

Revision Date: 05/24/2019 

~~{::;ri:~~;•.:~:~~~~~f.~~~ii4~--·z~,~~i•'" 
H-3 3.810E-02 0.11% FP Cs-137 3.83E-02 

C-14 1.360E-02 0.04% AP Co-60 2.45E-03 

Mn-54 3.820E-01 1.06% AP Co-60 6.88E-02 

Fe-55 1.740E+OO 4.84% AP Co-60 3.14E-01 

Co-57 1.950E-01 0.54% AP Co-60 3.51 E-02 

Co-58 2.760E+OO 7.67% AP Co-60 4.97E-01 

Co-60 5.550E+OO 15.43% AP NIA NIA 

Nl-59 3.130E-01 0.87% AP Co-60 5.64E-02 

Ni-63 2.320E+01 64.50% AP Co-60 4,18E+OO 

Zn-65 2.670E-02 0.07% AP Co-60 4.81E-03 

Sr-89 3.790E-03 0.01% FP Cs-137 3.81E-03 

Sr-90 1.450E-02 0.04% FP Cs-137 1.46E-02 

Tc-99 1.SOOE-04 0.00% FP Cs-137 1.81 E-04 

Sn-113 1.390E-02 0.04% AP Co-60 2.50E-03 

Sb-124 4.110E-02 0.11% AP Co-60 7.41E-03 

Sb-125 6.530E-01 1.82% FP Cs-137 6.57E-01 

1-129 5.0?0E-05 <LLD> FP Cs-137 5.10E-05 

Cs-137 9.940E-01 2.76% FP NIA NIA 
Ce-144 3.180E-04 0,00% FP NIA NIA 

Pu-238 2.180E-04 0.00% TR Ce-1M 6.86E-01 

Pu-239 1.450E-04 0.00% TR Ce-144 4.56E-01 

Pu-241 3.110E-02 0.09% TR Ce-144 9.78E+01 

Am-241 3.990E-04 0.00% TR Ce-144 1.25E+OO 

Cm-242 2.390E-05 0.00% TR Ce-144 7.52E-02 

Cm-243 1.400E-04 0.00% TR Ce-144 4.40E-01 

Page 1 of 1 



WMG Suite 9.3.0 

Report Date: 05/24/2019 

Revision Date: 05/24/2019 

Sample ID: 19-04-18 Resin 

Sample Date: 04/18/2019 

Activity Units: uCi/gm 

Sample Report 

Description: Gross Dewatered 

Waste Form: Resin 

Physical Form: Solid 

Vendor: Teledyne Brown Engineering, 
In 

H-3 3.810E-02 False 0.11% 

1.360E-02 False 0.04% Co-60 

Mn-54 3.820E-01 False 1.06% Co-60 

Fe-55 1.740E+00 False 4.84% Co-60 

Co-57 False 0.54% Co-60 

Co-58 2.760E+00 False 7.67% Co-60 

5.550E+OO False 15.43% NIA 

Nl-59 3.130E-01 False 0.87% 

Ni-63 2.320E+01 False 64.50% Co-60 

Zn-65 2.670E-02 False 0.07% Co,60 

Sr-89 3.790E-03 False 0.01% Cs-137 

Sr-90 1.450E-02 False 0.04% Cs-137 

Tc-99 1.SOOE-04 False 0.00% Cs-137 

Sn-113 1.390E-02 False 0.04% Co-80 

Sb-124 4.110E-02 False 0.11% Co-60 

Sb-125 6.530E-01 False 1.82% Cs-137 

1-129 5.070E-05 True <LLD> Cs-137 

Cs--137 9.940E-01 False 2.78% NIA 
3.180E-04 False 0.00% NIA 

Pu-238 2.180E•04 False 0.00% Ce-144 

Pu-239 1.450E-04 False 0.00% Ce-144 

PU-241 3.110E-02 False 0.09% 

Am-241 3,990E-04 False 0.00% 

Cm-242 2,390E-05 False 0.00% Ce-144 

Cm-243 1.400E-04 False 0.00% Ce-144 

Page 1 of 1 

3.83E-02 

6.88E-02 

3.14E-01 

3.51E-02 

4.97E-01 

NIA 
5.64E-02 

4.18E+00 

3.81E-03 

1.46E-02 

1.81E-04 

2.S0E-03 

7.41E-03 

6.57E-01 

5.10E-05 

NIA 
N/A 

6,86E-01 

4,56E-01 

9.78E+01 

1.25E+00 

4.40E-01 

RSCS TSO 20·083 Rev01 
Page 57 of 226 



S:nnplc ID: RESIX 
St..-:1tion: 

Description: 
LIMS Number: LS219S-1 

Activity , Unccrt::iinty ' 
lbdionuclide SOP#, Cone 2Sigma l\-IDC 

C-14 200! 1.36E-02 1-32.c-04 
CE-144 (RAD} 2004 3.1S£-04 9.93E-05 

IFE-55 2006 l.74E+00 5.0SE-02 

!H-3 2010 3.SlE-0:? 7.53E-04 
1-129 201! < 5.07£-0~ 
XI-59 2013 3.13E-01 5.33E-03' 
j::-;rI'-63 2013 2.32£+-01 S.34E-03 
ISR-S9 2018 3.79E-03 l.31E-04 
iSR-90 2018 J.45£-02 ! l.64£-04 
TC-99 2021 1.S0E-04 4 .. 15E--05 
BE-7 2007 < 6..87E-02 
K-40 2007 < 2.14£-02 
ICR-51 2007 < 7.23E-02 

ltvrN-54 I 2007 3.S!E-01 9.3 IE-03 
:co-s1 I 2007 L95E-01 3.96E-03 
ICO-58 2007 2.i6E+00 J.S5E-02 

Report of .A..i.--ial;ysis 
05,'23,19 16:07 

L82198 
Point Beach Nuclear Plant 

?--"E.001-3P61PB-1 I 

Collect St:m: 04/IS/2019 00:00 
Collect Stop: 

Rec:eive Date: 04/26,'2019 

1 Runi Aliquot 
Units #! Volume: 

uCi!g i .1841 
uCifG .2651 
uCi/g .]325 
uCi/g .0736 
i=Ci.rg .3681 
uCi!g 2651 
uCiig .2651 
uCi/g .2651 
uCi/g .2651 
uCilg .0265 

UCIJG 4.5006 

UCI/G 4.5006 
UCI!G 4.5006 I 
UCI/G 4.5006 I 
UCI/G 4.5006 

UCI/G 4.5006 

Aliquot 
l.'.nits 

g ,ve: 
g \,·ct 
gwct 
g \Vet 

~,vet. 

g ''-"C: 
.£. ,•:et 

gwel 
gwct 

g '""e: 
g-,ve: 
g ,,~et 
g,vel 

gwet 
gwet 

RSCS TSO 20-083 Rev01 
~~ TELEDYNE Page 58 of 226 

pi""'( SROV-/N ENGINEERING, INC. 

1fa.trix: Resins 
Volume: 

%Moisture: 

Count ' Count Count 
D:r.tc Time Units 

05/10/J9j 30 
04/1 S/19 00:00 05/20/19 3600 Sc:: 
04/1 S/19 00:00 051211191 300 

05/I 1/19! 5 M 
, 04:IS/19 00:00 05/I0/19 669 Se:: 
04.'l S!l 9 00:00 05/16/19 1205 

0:,/17il9j 5 ;\'1 
j 04/18/19 00:00 05/15/19 15 :'vl 
I 04/18119 00:00 05/15/19! 15 M 

+ 

T,; 

05/ll!l9 30 M ... 

(RS) 

FI:r.g;Yalucs 

i Yes, 

'Yes· 

No 

, 04!18/19 00:00 05/06/19 3600 Sec C- "No 
04118/19 00:00 05/06/19 3600 S::c C- Xo 

; 04/18119 00:00 05/06/19' 3600 See U No 
I 04/18/19 00:00 I 05/06/19[ 3600 Sec: ..- I Yes I 
I 04/18/19 00:00 I 0:,/06/19 3600 Sec .,. I Yes I 

g,-.·;:: 
FE-59 2007 < l.16E-02 UCI!G 4.5006 gwe, 

! 04/IS/19 00:00 ! 05/06/19 3600 Sec ! Yes ' 
=--=-=---------===-------:----'-------:-":-:;,::::::-::----;-:-;::;;-;;:--------:;-:;=,----=--::---'-;:0:-:4,-;::11,;;S-;::/l,;;9-;0"'0:-;:0::;0;--+--;0;:;:5c;;i0::-;6c;c/!;-;9:-, -::::-36-:::0;:-;0;---;::-Se:: --:l:c:-~-"----c-N-,o--

_,CO-60 

ZN-65 

NB-94 
,NB-95 
ZR-95 
,M0-99 
iRU-103 
;RU-106 
,AG-ll0M 

High 
Spec 
L 
rr 

2007 S.55E+OO J.68t-02 UCIJG 4.5006 

2007 2.67£..01 i.48E-02 UCiiG 4.5006 

2007 < 6.SSE-03 i UCI/G 4.50-06 

2007 i < S.56E-03 UCI!G 4.5006 

2007 < l.:i3E-02 UCI!G 4.5006 

2007 < 3.16E-01 'CCVG 4.5006 

2007 < S.90E-03 UCliG 4.5006 

200i < 7.0SE-02 UCltG 4.5006 

2007 < 1.30E-02 UCiiG 4.5006 

Compound/.:.nal:,~e r.ol detected(< :-.!DC) er less th::m 3si;m:. 
Acth·ity ccn=trntion ::xe::cds ).1DC :md 3 sigm::.; peak id::n:iiicd(g"..msna only} 
Compound/.,\llal)1C: no, detected. Pcilk not identified. but forced activity conccnt.-;:,tion ei,:c::,:;ds 11-IDC and 3 ~i,gm:1 
Acti\·ity conccntrntion exceeds customer reporting value 
MOC exceeds customer tcchnic:il specific:i1ion 
Low rcco,·erc· 
High r:covc~· 

Boldcd text indicates reportable ,·:.lue. 

TBE-ROA002 
?age 3 of6 

gwc; 

gwet 
gwet 
g ,vet 
g. \\·;::: 
gw::: 
gw::, 
gwct 
g we: 

• 04i1Sl19 00:00 05/06/19' 3600 See ... • Yes , 

i 04/IS/l9 00:00 05/06119' 3600 Sec i Yes ! 
I 04/18/19 00:00 05/06/19 3600 ' Sec tJ : No 

04/1S/19 00:00 05/06!19 3600 Sec: li No 
: 04ilS!l9 00:00 ! 05i06:'I9 3600 Sec: t: No 
04/18/19 00:00 05/06/19 3600 Sec i..' No 
04/18'19 00:00 05/06/19! 3600 Sec U , , No 
04/1$/19 00:00 05/06/19: 3600 Sec , lJ I No 

! 04/18/19 00:00 05/06/19 3600 Sec i u~ I No 

>,;o = Pa.t. no: icknlifi:d in gamma spectrum 
Yes "'?cak identified in gammaspcei.-um 

·•~ • Unless otherwise noted. tile an:tiytical results reµcrto:o 
arc related only to thcs=ples 1mcd in tl1c ccmdition :hey 
are rc~h·ed by the !abora:ory. 



RSCS TSO 20-083 Rev01 

Report of --~.r1al:;.-·sis 
058/1 9 l 6 :07 

4~ TELEDYNE Page 59 of 226 
Jr~ BRDvVN ENGlNEERlNG. INC. 

A Tdedyr.c ioti.r-le-1~1.;::s C:m;:.rrr/ 

Gene LeCiair 

Sample ID: RESl'\' 
Station: 

D:.":SCrip,ion: 
u:-.-1s Xt:..'!lbcr. LS2198·J 

R::idionudidc SOP# 
,\cti.-ity 

Cone 

L82198 
Point Beach ~uclear Plant 

N'E001-3P6 IPB-1 l 

Colk.-ct Start: 04/18/2019 00:00 

Co Jlcct Stop: 
R!!ccivc Dare: 04/26.i2019 

Matrix: Resins 
Volume: 

%Moistur.:: 

(RS) 

FI::i.g V:i.lues 
Uncen:iintY I Run i Aliquot Aliquot Rcforence Count I Count , C_ounr 

1 I 2 Sigm:i • '.\IDC Unit.,. # I Volume I Units Date Date I_ Time Units 

1S?-J-113 i 200i 1..39E--02 6.09E-03 UCI/G i . .!.5006 gwct .... 04!18/l9 00:00 05/06/19 3600 Sec .,_ 1 y7;;,-, ' 
SB-124 2007 4.llE-0:? 5.36E-03 UCL'G -l-.5006 g wet 04/IS/J 9 00:00 05/06!19 3600 Sec Ye;: 
-:S:-::B:--·-:-:12::c5:---------2-0_0_ ... , - G.53E-=-::o-=-1----:1:--_ .. -:-:,0;;::E~--;;a~2--------;-,C:-;:C:;;:l-:-:,G::-------... -=-,_-::-5-;:-00;;;-6:;--~-=g-,\-.et:-:-----:O;::".J.;-;J-;-:IS;;-s/:-:-l0::c,-::Oc::::0-;::0-;:;0:---;:0"'5:-::i0::c6:o,.-;-:19:::----::3c-:6""0""0---,S=-e-c----. ____ j...:.'i:..:.e:,=:,--',-

I-131 200i < 2.SSE-02 UCJ/G 4.5006 gwer 04/1S/1900:00 05/06/19 3600 Sec U No I 

CS-i34 2007 < S.S6E-03 UCJ/G 45006 g wet 04/181!9 00:00 ' 05/06/19 3600 Sec t: No ---------~ CS-!37 200i 9.9.1E-Ol 9.69E·03 UCI/G 4.5006 gwct I 04118/19 00:00 05106!19 3600 ' Sec .,__ y~ 
BA-140 2007 < 6.43E-01 VCI.'G 4.5006 g we: · 04!1S:19 00:00 05/06.-'19 3600 Sec t: -:,,;-0 

LA-l-40 i 2007 < 5.31E-03 , UCL'G 4.5006 gwet 04!18/19 00:00 05/06-'19: 3600 Sec C :'\'o 

Cr.-141 2007 < 8.33E-03 UCl/G 4.5006 g wet • 04/18/19 00:00 05/06/19, 3600 ' Sec C :Jo 
CE-144 2007 < 2.G3E-02 UCllG 4.5006 g wet ' 04/1S/19 00:00 05/06fl9 3600 Sec U No 
El1-15J. 2007 < 1.06£-02 UCL'G 4.5006 g wet • 04/18/19 00:00 05/06:19 3600 Sec l' ::o 
HF-1S1 2007 < 9.11£-03 UCFG -.U006 gwe, O·VIS.'!9 00:00 05i06il9 3600 Sec C No 
RA-216 2007 < 933£.-02 UCI/G 4.5006 g wet i 04f1S!l9 00:00 05/06/19 3600 Sec C No 

TH-232 200i < 3.44E-02 UClfG •1.5006 g wet i 04/18/I9 00:00 05/06!19 3600 Sec U 
Ai'vl-241 (AS) 2001 3.99£-04 3.75E-05 uCi!g .1325 g wet 05/09/19 60003 sec I ...;... 

C).cl-2-.C (AS) 2001 2.39E-O:- 2.S3E·06 uCi/g .1325 g 05/09!19 60D03 
_O.-!-:?A3:24-! (AS) 200! 1.40E-04 1.36E-05 uCi'g .1325 g 05!09(19 60003 sec -'- j 
;PU-238 {AS) 2001 .2.ISE-04 4.21E-05 uCilg .1325 g wet 05/09/19 60002 sec 1 I 
PU-239/240(AS) 2001 L.15F:-04 2.82E-05 uCE/g .1325 gwct 05/09/19 60002 sec I+ 
PC-241 2001 3.IIE--02 4.llE-04 uCifg .1325 f.WC::l OS1!0'19 30 

Fla; Values 
U Compoun!I/Anal~tc not detected(«: MDC) or less th:i,-i 3 s:_gma 
+ Activity concem:r:llion cx-"-"Cds MDC =ind::; sigma: p::;i..\: idcn:ifo:d(gamm;t only) 
1J· Comp□und.·:?-.n.tl:, t:: not da..--ct::-d .. ?ak nut identified. but fo1 ced ~:::fr;ir;-· cvncem:ration ~xc::-:d.s :--.-me :mo 3 ~ig:na 
High P~C" •. h.·i1y W"":lce:rt:-:rtion c.xt-""!:ds c.:l.,-:;;tor:1cr ~cr1ing ,·akc 
Sp cc \!DC cxc:=-::ds customer rechniczl s;:,z~ifica:ion 
L Low recover: 
H Hi;h reoovd;.· 

Bolded text indic:itcs rcport!lblc ..-:ilue. 
Pagc-1 of6 

No = Peak net identified in gamma spectrum 
Yes = ?elk idc:ntiiied in g;imm;i. specrr.:m 

-• ·- i.:nkss 01h~,·iseno1::d. :h= i-i;iJ0~Jcs1 ;csclts repor:cd 
a:e :e12.ted only :o the s:impl:s tested in the condition !h.::}· 
are received by !h~ bbor-101y. 

MDC - r--linimum Det:xtabk Conce.'llr.!tii;-n 

l No 



10 CFR Part 37 
WMG Suile 9.3.0 

Printed On: 

Category 1 & 2 Radioactive Materials 
05/29/2019 During Packaga Characlelizallon 

Package ID: 638712-1 

Waste Description: 2019 Primary Resin sample 

Container Type: LS-120 FR 

Activity Decayed To: 05/29/2019 

Category 2 

Nucllde Activity Activity Threshold Limit %of Limit 
(Cl) (TBq) (TBq) 

Co-60 1.82E+01 6.73E-01 3.00E-01 224.33% 

Sr-90 4.76E-02 1.76E-03 1.00E+01 0.02% 

Cs-137 3.26E+00 1.21E-01 1.00E+00 12.05% 

Pu-238 7.14E-04 2.64E-05 6.00E-01 0.00% 

Am-241 1.31E-03 4.84E-05 6.00E-01 0.01% 

TOTALS: 1.18E+02 4.36E+0O 236.41% 

Page 1 of 1 

RSCS TSO 20-083 Rev01 
Page 60 of 226 

Category 1 

Threshold Limit %of Limit 
(TBq) 

3.00E+01 2.24% 

1.00E+03 0.00% 

1.00E+02 0.12% 

6.00E+D1 0.00% 

6.00E+01 0.00% 

2.36% 



WMG Suite 9.3.0 

Printed On: 

Package Characterization Report 
Waste 

/\clivlly Decayed To: 

Molhotl Used: 

Pnckauolo: . ·. 
Wasto Class: 

05/29/2019 During Package Characl01izalion 

05/29/2019 

GrossGmnma 

.. i ; f.fa0712-il 

8 

Doscrlptlon: .. · · · ·· · · · .. · > < 2019.Prlinar:y Resin sample · 

Chomlcal Form: Metal Oxides 

, Physical Form < · · > Solid 

Wasto Volume (W): 100 

Wnsto \Nelght (lhs}:•·· ••···• > 4,6QC>.O \.·••·. 

Signature: 

Dale: 

DOT Packago Class: 

Cholallng Aoonl: . • .. · .. 

Wolght % Chelating: 

•· ·. Paok~goVolumo {rP): 

>A LSA-11 
.NP 

NP 
··· 126,2 ·. 

Package Weight (lbs): 5,750.0 
. 3 MetQr Dps~ (mR/hr): .·.· ·.·.. ·.· <0·14 .••... · .. · .. 

Ooso / Curle Factor: 4.3736E+01 Material Height (in): 64.912 

RSCS TSO 20·083 Rev01 
Page 61 of 226 

ioit1ff·".,..... ======-~J~'.M~'i!!~.m~'.iB~::~_~fU~J;~,-_,,;,·"v:~~[~Wu~' .. ,:u~::·o~]r,~~-&~·a·,~.,a·o~:::o~:Ji:7'.'111:::t=Il::=========.,,,.,., 

Package Activity By NucUdo 

!"Nuplltl!~: ,: - C•d;,~~::- .:. ',' 1mc1r i: J-ljlllJ)J@·,,_ ---~ '.,c: - C C" C "- {!l\OJL 1:~-N~rou~~C-c °"'--~----, -~ cc C {mOJ) _, 

1-1-3 
Fe-55 
Co-60 

Zn-65 · ·.··. 

Tc-99 

Sb-125 
Ce-144 

1.25E+02 · C-14 4.46E+01 ' Mn~54 
··.· ..• ·. < ·5.70Efo3} \co-57 •.• ·. · ·.. . . . · .. •. · .. · · • . 6.39Et02 .,.. , Co~58 •·· 

1.82E+04 .,, Ni-59 1.03E+03 " ,.,. Ni-63 
... ·. · · \ · 8;76EtO1 . ·. Sr~B9 > · ·. ·. ··•·· .• •. 0 1.24Ei·01 ' Sr-90 

5.90E-01 /' Sn-113 4.56E+01 ./ Sb-124 
·. · · 2,14Ef03 · .. ·· .. \'"129-<LLO> < ·• ·•·. , ·1.66E,01 Cs~:137 ·.· 

1.04E+0O Pu-238 7.14E-01 · Pu-239 
Pu,241 \ · • .. · .. ·· .. · .. . · .. ·- .,.:· ·,.·I.·. - ·-

1,Q2Et02 "' • Am-241 • • < 1 ;31 E+00, cm~242 

Cm-243 4.59E-01 .., · 

S,1mple ID: 

San1ple Data:•· 
Activity Units: 

19-04-18 Resin 

. 04/1a/201f 
uCl/gm 

1.25E+03 
. ·. 9.05E+03 

7.60E+04 .,. 

4.75E+01 ,, 

1.35E·I•02 / 
.·. 3.26E+03 / 

4.75E-01 · ' 
7;83E-02 ,, 

3,200 3,000 2,000 2,800 2,200 

.. 3,250 · < • ?,qqo . . •······· a,100 • • · ·. c <1,400 .·.•. 

Page 1 of ·1 



Outgoing Cask and Truck 

nu,~•i~• (.r,-1 ,_.Alu,c1 I 

VSOS Sta d d M n ar ap s urvey R epo rt 
I Survey#: PBPROD•M-2D190529-11 

I 
---

8 
- -

P!}ck.\ce APl!t.l!l Ston111111h1 

RSCS TSO 20-083 Rev01 
Page 62 of 226 

I DatofTlmo: 5/29I2D1917:32 

-~ 
I Coniignor: I ener~y sclulions bco j I ~aled I seal n I Primary Seal #pbnp 181161 Upper lmoact Umlter: #0571895 

II!!1 I I Seamdnrv Seal fl822422I Lcn'tef Impact limllet #0D1908 1 l I 

I 

I Tr<Ktor• !4004! Trailer~ I CKb170DB4 I I I cii1k s~vrcd 10 prcrwnt Iii!} 
fllOVemenl ye, I 

I CiiSkU la-120s-1 I NRC" I USN9168/S(U)-96 I I Placarded I Yes I I I 

I Shlpmen1 tt I 1s.oa1 I I CASKUIIM;,1,i1>z/l;,bcline I Yellowlll Tl=B,O I j 

I 
I Orange Panels 3321 I I 

Trud. Tcailor &. Cuk lnspecllon: I I 2 Placards on Cask I I 
I 

I I n,e,lllimJ ISATI 11 fill) I I Pfomds [¥fl 11 He;id/lghU @@ I 8r.)h/fai1 Li1.hu lsATI Wlpm I 

Mlrro~ fSATl 11 Hom !SATI I I rum Signals !SAT! I I Genoral ADDuance f'SATl ; 
i 

I ltll,:H!(IIOn f'etformtd 13'1 !Jim meyer I 
I 11 

Inspection DATE 16130119 1 I !Gross Waight: 68300 Lb~ \ 
! 

Truck Top: Bil Con1nct [}] 11.leltt 
Readings On Cask mR/hr 

Truck Bottom: BJ Conlm:l [NA] 1 Mtlff 

I I Co111act l Meter 
__ . _ _J <O. ~ L 2 mole rs __ [ 0.251_ 2 melon; 

f+"<o.TI3ocm 

<!\ 
U.•~-01 30i;m f<o.'i1 Cab I 1 1·2.4 I I [[ID I 

ra Conine! 611 I [:TI] contact ~ L_ .a. l 1•2.21 I [ID I i ![1~® ® <D~ 
I~ ·-

i @ ® Cab @ ,[y 3 1"2.3! I I]] I r. s ,_@__(!, . o_.--~-hfr~--®---®_ .. -~-- ! 

@ I ·1.o contact @ ·<0. t 

i G]] 30llm I •<0.11 
' 

Shlp•Out,caJ\t,and•Ttuck I I 10.251 l<o."17 I 2 meters ; 

Postings 
1) 
2) 
3) 
4} 
5) 
6) 
7) 
6) 
9) 
10) 
11) 
12) 
13) 

Lead Surveyor: Meyer James 14) 
15) 

lnslrumenl Serial #'s: 16) 
17) 
18) 

Dato Survey# Surveyed By 19} 
20) 
21} 
22) 
23} 
24) 

Al1>ha (YIN): n 
Survoy #: PBPROD·M•20190529•11 • Prlnled On: 6/30/2019 09:37 

c®ae1 
30cm 

2 1nolo111 

4 1·2.11 I [ill I 
Topi 1•141 I (ID I 

6/y Contamination Results 
<MDADPM/100 cm2 25) <MDA DPM/100 cm2 
<MDADPM/100 cm2 26) <MDA DPM/100 cm2 
<MDA DPM/100 cm2 
<MDADPM/100 cm2 
<MDADPM/100 cm2 
<BKG DPM/100 cm2 
<MDA DPM/100 cm2 
<MDA DPM/100 cm2 
<MOADPM/100 cm2 
<MDA DPM/100 cm2 
<MOA DPM/100 cm2 
<MDA DPM/100 cm2 
<MDA DPM/100 cm2 
<MDA DPM/100 cm2 
<MDA DPM/100 cm2 
<MDA DPM/100 cm2 
<MOA DPM/100 cm2 
<MDA DPM/100 cm2 
<MDA OPM/100 cm2 
<MDA OPM/100 cm2 
<MDA DPMl100 cm2 
<MDA DPMl100 cm2 
<MDA DPM/100 cm2 
<MDA DPMl100 cm2 

Image FIio: Ship-Out-Cask-and-Truck 
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Outgoing Cask and Truck Survey#: PBPROD•M-20190529-11 Dato/Time: S/29/201917:32 

--------·--"""t --- ·-· 
(.n~ ,r.rl Ju.~ ;i: I I rachge Appears Stone light 

I COMigrtOr: I energy solutions boo I seale-d /Sulff 

~ 
I Prlfll.llfY Seal #pbnp 13851 Upper lmpiu:t Limier: #0571895 

! Seccndllf}' Seal #ffl22422! Lower Impact llmller /#001908 i I I 

l~T:::1~:::ct:::or::::P===~!~40~0~4~! ==~====':::ra::::ile:::1 a=::j~C~Kb~~17~0~0~8-4~~! ::::51 :=I :::::'.:~
1::::!::::::~=rr=d=lo=pr=cv=e:::nl;:[iesj:;:e1:=================:::!' 

I QskP !B-1208-7 ! NRCH ! USA/9168/B(U)-96 j J Placarded I yes I I 
1-1 s_h.;..lpme_11_1« _ ___J[fi8iill_1_&-0_s_1..._ __________ _.I CMKUstM01klt>,B/labtl!ne I Yellow Ill TM>.O I 

I 

lrucl Tr3ifor & C,uk lniprtllon: I 
I Cxonge Panels 3321 I 

I 2 Placards on cask I 

H,e1/llim1 lsAfl 11 Wipel'i [Wl 11 l'lmirdt 

Mlt1011 rwl 11 Horn @Jill I 
(@ I l;:::::::He::ad::IIB~hl:::1 =:j::SA=T=l======== 

I rum ~1gn~ls [sAfJ 

I I 8rake/T~ll U•hll ISA1l 

I I General A'•""raoce SAT 

IMOilCIIOI\ Perlo1med II'/ jJlm meyet I I 11 1nipect1an DATE !6'30119! I !Gross Weight: 68300 Lbaj 

Trncl! To1>: tE] Contact []] l Meter 

Truck Bottom: BJ Conine! !NA! l Miller 

.1 ~-1 l_ 2 moler& _. I D,25! 2 meters 

[+'co] 30,m ~- ao cm ~ Cab 

~ Contocl (\'i) ~ ~ Conloct @ _J .f1_ 
@ - @ JID1;I$'\.@ @ @ 1 I '~-

h._34 J !8 Cab 1 
_@__~.-~.-~-® .... @-1!] __ 1. -~--

@ Eifil Contact @ ~ c.®act 
~ 30cm ~ 30cm 

Shlp,Out,c.ask,and•Truck I I 0·251 ·-- 2 meten; ___ [3.[I] 2 meloni 

Readings On Cask mR/hr 
Conlact I I Meler 

I 1 1"2.41 I lo.al 
I 1 1·2.21 I 10.01 

I ] 1·2.31 I I]] 

I 4 1·2.1j I jo.al 

I Topi ffiJ I []] 

-- ·------ -~- . ---

Comment$: beta mda 171.6 dpm 

alpha mda 19.4 dpm 

·-.-. ·;_,-. · · · • ·-- 0::;;.su····· a '.:.ornn:i1fit R iUUn a.· ... : - ·. · : -. -· -.. · ,,~-{(i'"i°.m,wl;;ll\ _._ _,ql "-~- ·='-t·'- 1r·q,u· ,• .: 

Lead surveyor: Meyer James 
localion Code: Rad-Waste-Shipments 
Localion Descrlplion: Outgoing Cask and Truck 

Alpha (VIN): n 
Survey#: PBPROD-M-20190529-11 • Prlntod On: 0116/2019 09:44 

.. . ·, ;~if:·.; .. : .. :. _;.::,.:_1 I .A\11su __ .,._f.-Y.Gl.1-1.0ff,:Q) Y:IJR:~~: _!h~- ,J' · .: ... 
. :·::~-.:~:·:·~- '.:·~ ... :'.SinDr'a.:I~: -·· ~~::<:-::-.: ·:=t :: · :A r..sam· li1r&•_ I ,a:. . · .. :: 
26) <MDA DPM/100 cm2 p./y 

26) <MDA OPM/100 cm2 u 

Slatus: Approved by: LeClalr Gene, 6120/2019 06: 17:31 
BldgfArea Name: Outgoing Shipment 

Image FIio: Ship-Out-Cask-and-Truck 
Page 2 of 5 
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VSDS Standard Map Survey Report 
Outgoing Liner J Survey#: PBPROD·M-20190529-10 I Datefrlme: 5/291201916:48 

I Outgoing Liner I 
! UnerType: ! L8120 BTFR ! I 

I HlgMII l Mettt Ooui 111te I 4400 ! ! Uner Serlal # !638712-1 ! I 
I 3 Mtltr Dosu11te H 400 I l UnerSlze: tili!] I 

Type processing performed: I 0. 1 d I _ gross ewe ere _ 

Top I LINER I Date ! I RP Int I 
' Meter OOle !BU 18631 I Package Inspected prior to use 

1 MaterCoMI rMe 132501 I Unerfilled 112111,1911 lliLl 1 

C.Ont.ct DoM Rate \ "12200) I Liner Processed 

Ud Gasket Installed & In good 512311~ I ~ 
-- 6 r:================i condltlon I Side q ,!l'." @ I ~•• I :=ud=ln=s=tal:::lcd=======t::151231=1::se~l::::;:LDS=~~ 

I ==,.l "144001 ·11001 -'sooo ® ../ I A~:ladl)Qrl "87001 °75001'8500 1!::::u=ne=r=W=e=lg=ht=ln=l=b=s.====~IG=r=so=Lba=;:; !:I =I J=m~!I 

I~~=~~- l32001aooo 200~ @ --- (£ 1~.~eterDo172aoor.!800I ~0..9 l:::=L=ln=er=m=a::rk=e=d=fo=r=sh=lp=m=en=t======l1=6/30=='=1s:::;l:::I =~=m==:I 

I .:_ M,".'..N 20011300 I 11 ~ I ,:.~-...... !@gl @ool J 1oor~"'' applfod 

lr.=======i"1r.=~~~=:,========\_n 

1===:;==1 ::::;::::;:::I I ===;I 
I ..... _ -~_-_a_o=tt_o_m=::::=.:::::I _J side. I 11 ~ 
lco11t11ct Dose Rate ~ r:::;::::;i .-----1 ... lcoritaci 
. - ~ ! 1 mtlll!f! I a meters ~I==:=:=:====:=======;=;:=;;;;=; 
It t,leterOoseRate@§§J ["llie]1•10000J t3100I ~ 1~•~14~0~0~0t[, =P=ac=k=ag=e=ln=sp=ec=te=d=: =======::!:!lriml=m7 

13 Meler Dose Ratel]mj I middle I f6300 I @400 j fiQQ] !•10000 I 
•---,rt-----------------, 

bottom · !f saoo I j1400 I ~oo I 1•10000 I 
■ 

Postlnas 
1) 
2) 
3) 
4) 
5) 

1-----------------------6) 
Lead Surveyor: Meyer James 
Instrument Serial #'s: 

Date Survey# Survoyod By 

Alpha (YIN): n 
Survey #: PBPROD-M-20190629·10 • Printed On: 5130/2019 09:30 

Ship-Out-Liner 

8/v Contamination Results 
<MDA OPM/100 cm2 
<MDADPM/100 cm2 
<MDADPM/100 cm2 
<MDA DPM/100 cm2 
<MOA DPM/100 cm2 
<MDA DPM/100 cm2 

Image Filo: Ship-Out-Liner 
Pago 1 of 1 



Ootgcilno Llnor 

lwol 

/wg. l Mour do1a Rue ! t78,33j 
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VSDS Standard Map Survey Report 

Top 

Survoy II: PBPROD-M-20190529-10 

Outgoing Liner 

I Liner Serial II 

I Unr.r Size: 

I 

I Dalc/Tlmo: 5/20/2019 16:48 

I 

I 0301-12-1 t 

I 

Type proce:,sing performed: ! gross Dowotorcd I 

LINER I Dal.c 11 flfl Int 

Packaae Inspected prior to use 

... I _Lin_e_r_FI_Ue_d__, ______ ,~J I LfuiJ I 
I Contaell)o11,Rato j •122001 j liner Processod II 6J5l18 I\ \ ~ I 

I ~~~~:1,...11200 ll1300 I 11000 

Side 

lid Gaskel lnstalh:d & In eo1;1d 
condlllor1 

Lid lnslalled !6.19118 ! I I OS I 

I Cont~r:t Oo•-1.,, > , , •i• ·r,.' · liner Weight in lbs, 1. 002. 5 L. bs I r.:::7]m 
R~•~ tB700[.,7000, onOO ~====================~~=!=;:::=LE..1=2 
I !Ma1♦1Dm~ !f20_Qj liner marked forshlpment 

r-•la ~ ~ 

I.:.:""'""'' bi@ @®j ~,Wng> •P~lod 

:==================;::===;::;::::==~ 

! Yes I I ~ 
I ClnssAU ! [I6D 

lsldel 
lr.========,,r.=I =========::i.l 

';=--=--=--=-B-=-o_t_to-::.11_1---; -= -~ ~;;;:::i,I, .i:1 =· ~I s~id~a~I====:± :=:'!-1__,. 
I Conlacl Dose 111110,;l!SOOCl!l · .----,---. . .---.... , lcohlacl 

11 

lcorilacll 11 molnr I 13 mete,sJ _ .. -.. · . · · . [ I ·1 !,Icier Dose Rate~ ~ !~1:ooOoj, 13100 I 1650 ] ~ldOJl0 -l=Pa=c=kn=g=e =ln:::s,=)e=ct=ed=:==========-l==ni;;ilt=n~ 

\ 31,lctcr Dose Rat{®:[] I middle I fssOO'f l'.1400 I !800 I 1~1nono11 
1,.,,,,,,....,.-.,,rt-----------------, 

'bollom :J haaoo11 11400 I 1100 I l~~:0000'1 Ship~Out--Liner 

Comments: beta md(l 171.3 dpm 
alpha mdn I 9,5 dpm 

Typo: Shlppi119 

I 

Unloss othorwlso notod, d()so rates In mromlhr, 
Load Survoyor: Meyer Jomes 
Locolion Code: Rad-Waslo•Shipments 
l.oc~lion Oescriplion: Outgoing Liner 

Alphn (Y/N): n 
Survoy II: PBPROD•M-20100!j29"10 • Prlnto(I on: 6/29/201917:36 

,·------·--···············--·······--··················································································•"'"'•'••••,•···· ·························-····· 

..•. ;;.,:),:; '>>•:::Blij~:tl1:~~!1tli~1ii~~~1minMJ•Jt ::·•••:•·•·••••::••: 
•··•·:a·.c.: > ,-·•· .. · , . · >:Alr:Smnplos,&Wlpos••····· · 

6) -:MD/\ DPMl100 cm2 IV'i 

6) 4/IDA DPM/100 cm211 

Stulus: In Process 
Bldg/Aroa Name: Outgoing Shipment 

Imago FIio: Ship-Out-Liner 
Pago 2 of 4 



WMG Suite 9.3.0 

During Package Characterization 

• Waste 

1R@ 3 Meters Calculation Summary for 638712-1 

49 CFR 173.427{a1) 
Packaging Requirement for LSA 

·······-·--·-··············'-- , __ _ 
3 Meter: 8.14E+02 mRlhr 

2A1 Frac: 1.131 

Date: 05/29/2019 Waste Weight (lbs): 4,500.0 

Container Type: LS-120 FR Waste Volume (ft3): 100 

l.~~g:~~~ilif ~rr1#!{ift1'!li11i~:~;~;~f.~:;i;·;~~1~1~idr hLi~'.QI£E~:...:~~ :· · . -~~~: ·· ~ ~~~~-i-;I~J.f:.,/ :·~~;~~'.:<-; ·:· :•:.: ·;~~;~r~-? .- ·_.-:·_-'. ··_ 
Geometry: Cylinder Density (g/cm3): O. 721 

Height (in): 64.912 Material [1]: Water 

Radius (in): 30.5 

RSCS TSO 20-083 Rev01 
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1ztfrtJ::Ii±(.~~ ;~: ~ -_--.. .- . ,_ ;:;j;,-~;,cG;:.'.~c::., .; .. :; ,,., \·. >~- ;.:;_..~,?<::;:., :~;:, .. : ,:~ij~~ii~~:v.l!L4~M~!MJ 
if~~~-,j~; ifiJVJKtNi!'iwllTtl ~JfF.rt:]11 RIDT~ft~?ffili~iWifflt*·\~)1~l~K- Jia:iL · .Atfttil1~Wncr -: -~fF.racilan1 · • 

• ,' .... --•~- ~~J.- ,G• ,. ., ..... •,• 

H-3 1.25E+02 0.000 C-14 4.46E+01 0.000 

Fe-56 5. 70E+03 0.005 Co-57 8.39E+02 0.002 

Co-60 1.82E+04 

Zn-85 8.75E+01 

Tc-99 5.90E-01 

Sb-125 2.14E+03 

Pu-238 7.14E-01 

Am-241 1.31E+OO. 

Notes: 

1.684 

0.002 

0.000 

0.040 

0.000 

0.000 

Nl-59 

· Sr-89 

Sn-113 

Cs--137 
12] 

Pu-239 

Cm-242 

1.03E+03 

1.24E+01 

4.56E+01 

3.26E+03 

4.75E-01 

7,83E-02 

[11 Material Based on Waste Type - Uniform Manifest Note 2 

NoA1 

0,001 

0.000 

0.060 

0.000 

0.000 

Mn-54 

Co-58 

Ni-63 

Sr-90 

Sb-124 

Ce-144 

Pu-241 

Cm-243 

(21 Cs-137 converted to Ba-137m by factor of 0.946 for 3-meter dose calculation. 

Reference: 
NUREG 1608 

Page 1 of 1 

1.25E+03 0.046 

9.05E+03 0.335 

7.60E+04 0.070 

4.75E+01 ' 0.006 

1.35E+02 0.008 

1.04E+OO 0,000 

1.02E+02 0.000 

4,59E-01 0.000 



Payload material = 
Payload weight = 
Payload volume= 
Special material 1 = 
Special material 1 weight = 
Payload material calculation 

Resin 
4500 
100 

lbs 
ft"3 

g 

General Payload Calculation 

Payload density = 
Payload density < 9.0 gfcm"3? 

Special material 1 density = 

0.72 
Yes 

glcm"3 

g/cm"3 

Gamma Energy (MeV) [Gamma fraction data is from Kocher Rad Decay Data Tables, DOEITIC-11026] 

Am-241 
H-3 

Mn-54 
Fe-55 
Zn-65 
Tc-99 

Sb-125 
Pu-238 
Cm-242 

C-14 
Co-57 
Ni-59 
Sr-89 

Sn-113 
Ag-110m 
Pu-239 
Cm-243 
Co-58 
Ni-63 
Y-90 
Sr-90 

Sb-124 
Ce-144 
Pu-241 
Co-60 
Cs-137 
1-129 
Total 

Activity {Ci) 
1.31E-03 
1.25E-01 
1.25E+OO 
5.70E+oo 
8.75E-02 
5.90E-04 
2.14E+00 
7.14E-04 
7.83E-05 
4.46E-02 
6.39E-01 
1.03E+OO 
1.24E-02 
4.56E-02 

4.75E-04 
4.59E-04 
9.05E+O0 
7.60E+D1 

4.75E-02 
1.35E-01 
1.04E-03 
1.02E-01 
1.82E+D1 
3.26E+OO 
1.66E-04 
1.18E+02 

0.50 0.70 0.90 1.17 1 .50 1.83 2.25 
Considered insignificant and not included in the sum-of-fractions 
Considered insignificant and not included in the sum-of-fractions 

1.00E+OO 
Considered insignificant and not included in the sum-of-fractions 

5.0BE-01 
Considered insignificant and not included in the sum-of-fractions 

4.21 E-01 3.BOE-01 
Considered insignificant and not included in the sum-of-fractions 
Considered insignificant and not included in the sum-of-fractions 
Considered insignificant and not included in the sum-of-fractions 

1.60E-03 
Considered insignificant and not included in the sum-of-fractions 

Considered insignificant and not included in the sum-of-fractions 
3.75E-02 1.15E+OO 1.24E+OO 3.43E-01 

Considered insignificant and not included in the sum-of-fractions 
Considered insignificant and not included in the sum-of.fractions 

1.00E+OO 
Considered insignificant and not included in the sum-of-fractions 

3.39E-03 1.0SE+00 1.58E-01 3.78E-02 
Considered insignificant and not included in the sum-of-fractions 
Considered insignificant and not included in the sum-of-fractions 
Resin 
Resin 
Considered insignificant and not included in the sum-of-fractions 

2.84E-01 

7.44E-02 

Beta or gamma <0.3MEV 
Beta or gamma <0.3MEV 

Beta or gamma <0.3MEV 

Beta or gamma <D.3MEV 

Beta or gamma <0.3MEV 
Beta or gamma <0.3MEV 
Beta or gamma <0.3MEV 

Beta or gamma <0.3MEV 

Beta or gamma <0.3MEV 
1.42E-01 

Beta or gamma <0.3MEV 
Beta or gamma <0.3MEV 

5.40E-03 
Beta or gamma <D.3MEV 

4.96E-01 5.73E-02 
Beta or gamma <0.3MEV 
Beta or gamma <0.3MEV 

Beta or gamma <0.3MEV 

2.75 

RSCS TSO 20-083 Rev01 
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General Payload Calculation 

Source (y/sec) 3-33E+10 3.38E+10 3.82E+11 1.83E+o9 3.71E+08 4.29E+09 2.86E+08 O.OOE+OO 
Source Density (y/sec-g) 1.63E+o4 1.65E+04 1.87E+OS 8.97E+o2 1.82E+02 2.10E+03 1.40E+02 0.00E+OO 
Co-60 (y/sec) 1.35E+12 Resin 
Co-60 {y/sec.g) 6.59E+05 Resin 
Cs-137 (y/sec) 1.03E+11 Resin 
Cs-137 (y/se~} 5.02E+04 Resin 
Co-60 {ytsec) 
Co-60 (y/sec-g) 

LimitS 
Source (y/sec) 7.075E+12 2-131E+12 8.635E+11 2_142E+11 6.111E+10 3.040E+10 1.823E+10 1.285E+10 
Source Density (7/sec-g) 1_298E+09 1.887E+08 5_539E+07 1.640E+07 4.938E+06 2.061E+06 1.065E+06 6.515E+05 
Co-60 (y/sec) 1.393E+11 
Co-60 (y/sec.g) 1.182E+07 
Cs-137 (y/secJ 2580E+12 
Cs-137 (y/sec-g) 2.556E+08 

Fractions 
Source (y/sec) 4.71E-03 1.SSE-02 4.43E-01 8.55E-03 6-08E-03 1.41E-01 1.57E-02 O.OOE+OO 
Source Density (y/sec-g) 1.26E-05 8.76E-05 3.38E-03 5.47E-05 3.68E-05 1.02E-03 1.32E-04 O.OOE+OO 
Co-60 (y/sec) 9.67E+OO Resin 
Co-60 (y/sec-g) 5.58E-02 Resin 
Cs--137 (y/sec) 3.97E-02 Resin 
Cs-137 (y/sec-g) 1.96E-04 Resin 
Co-60 (y/sec) O.OOE+OO 0 
Co-60 (y/sec-g) O.OOE+OO 0 
Minimum Fractions 

Source 1.26E-05 8.76E-05 3.38E-03 5.47E-05 3.GBE-05 1.02E-03 1.32E-04 O.OOE+OO 
Co-60 5.58E-02 Resin 
Cs-137 1.96E-04 Resin 
Co-60 O.OOE+OO 0 

Sum of fractions = 6.07E-02 
Is sum of fractions < 0.95? Yes 



TYPE 8 CASK INSPECTION CHECKLIST 
(Page 2 of 2) 
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AFTER CASK IS LOADED Initials 
Packager Shipper 

Shoring placed between secondary conlainer(s) and cask cavity to minimize 
movement during normal conditions of transport. {NIA If container(s) fill cask 
cavil}' and excessive movement is unlikely. 
Cask lid(s) gasket I a-ring is properly Installed and free of visible damage (NIA if 
lld security seal is intact). 

Cask lid(s) properly aligned and installed on the casl<. 

Cask lid(s) lifting ll1g covers properly positioned and secured. 

Cask lid properly installed and tightened (lid hold down bolts, studs, nuts, ratchet 
binders, pins, etc). ,. 

••l 1 t,··" '- 1 ;11 f r:1• Torque Wrench # ,_••J __ Cal Due Dale: _. ·_-_,_~ 

Primary lid torque value ~~(' ftrilbs 

Secondary lid torque value:~=· _H_-lb_s ______________ +--~---+-

Security seal attached to the secondary cask lid. 

Security seal attached to the primary lid closure device. If a metal rain cover is 
provided, the rain cover He down device can be sealed in place of the primary iid. 

Cask lid vent plug(s) and cask drain plug properly installed and security seal 
attached. 
Cask and cask lie down devices are free of visible exterior damage, properly 
positioned and securely tightened (chains, cables, base-plate, rain cover, tarp, 
etc. 
Cask rain tarp or metal rain cover (as appropriate) properly installed and securely 
fastened. 
The cask and contents meet the allowecl weight requirements: 
Max Allowed Gross Weight: /l, z .. Jt) lbs Actual Weight S' 761) lbs 
H2 Generation Calculation Performed and acceptable. (N/A if NOT required by 
the C of C. 
The cask and contents meet the Certificate of Compliance decay heat 
requirements (NIA if not applicable): 
C of C Max Allowed Decay Heat: '1.v o Watts Actual Decay Heat: v 'J!I 7 Watts 

Cask leak test performed and is acceptable, (NIA if not applicable.) 
Cask is marked with the Certificate of Compliance Number. Cask is marked with 

serial number: ~ t.j I<, ~ / /3 t vy ..... . 
Maximum allowed A fraction: ?~u Actual A fraction: ·'l .~ 3 (NIA if not required 
b Cof C 

;i/A 

f 
V 

Package is marked and labeled with necessary communications as specified by J_ 
Radwaste Su ervision..-~-------1--~,;~v~---1 
External radiation and contamination levels are within the allowable limits 
specified in RP-AA~108-1003, Radioactive Material Surveys for Shipment. 
Certification: The ontrlos on this chockllst havo boon rovlowod and tho package is In compliance with tho 
appllcablo Certlflcalo of Compllanoo and Is accoptablo for shipment. 

Packager: T:...... Mt'.'.yM j: '/'1,1,r" / Date: 

(Printed Name I Signatur.e / Initials) 

Shipper: Sb->.. \,..,_U.,...,; r . .. 'f?'f2ll-:. 
(Printed Name I S1gnalure / Initials) 

RP-AA-108-1004-F05 Revision O 
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·····--··'········ ·,·.······-····,· •"-'"•••"•'--""-••••ww •• 

.. ,,., ____ 
Cask Model f-/2- 0 13 

---······· ·-··· 

Cask Serial Number 8· /LO't!,·-7 
...... ,_,-.. , .. ,, ... -.,·,.,.,.-

PRIOR TO CASK LOADING Initials 
Packaoer Shhwer 

The Statfon is a registered user with the NRC under the current Corporate narr1e. k 
Personnel barrier exterior, closure system, and barrier lo vehicle lie down devices f 

t 
free of visible damage (chains, cables, baseplate, etc.) (NIA if barrier not used) . .... , ., 

Cask exterior and cask tie down devices are free of visible exterior damage ft (chains, cables, base-plate, rain cover, tarp, etc) 

Cask closure system is free of visible damage (studs, nuts, ratchets, binders, pins, .I primary lid hold-down bolts, etc) 

7/r Cask and lid lifting hardware is available and is free of visible damage. 1 
The cask is properly braced on the vehicle (as appropriate). ~ i!(1--
Cask primary and secondary lid gaskets are properly installed, free of visible 
damage, and have been replaced per the Certificate of Compliance {NIA as 

) t appropriate). 
Primary lid gasket a-ring replacement due date: '7- lr/'7 
Secondary lid gasket o-ring replacement due date: 'l-l• · 11 

·"'·-
Cask interior is free of liquids and foreign objects such as resin, wood, metal paint 

~ chips, etc (Use of portable, hand-1,eld bright llghl Is required. If loaded underwater 
ensure this insoection is reoeated after the cask is submerged). 

f Pre-loading survey has been completed on cask interior. ~ 
Conlainer(s) being placed in cask have been surveyed and documented on ) d 
applicable survey forms. yo-

EITHER BEFORE OR AFTER CASK IS LOADED lnlllals 
Packaaer Shinoer 

Container(s) lids have been properly secured and tightened. I 4-
Waste container(s) lids or tops marl<ed with the waste class (AU, AS, B, or C) ;vAr µ /ti unless approved by the disposal site. 

Waste container vent is free and clear from obstructions, if applicable. r I!-
Contents are approved for shipment in accordance with the applicable Certificate 

,,, 

~. 
.>..:-:--··. :·_ .. : 

•·· of Compliance. (Cl1eck One) . : . 

D(iDewatered [] Solid 11 Solidified [] Activated Solid [ I Liquid [J Otherl'Jffe$S()/J4l, i;;'L- .. •.·>.········ 

Contents chemically compatible will, waste containers. /) ~ ~~.' 

Contalner(s) identification numbers loaded into cask. 

I L Liner Number: l, ·~ a-11 i.- -J 

Drum pallet, liner or HIC lifting slings securely attached and secured for retrieval ,t ~ by the receiver. (NIA if grappable container without slings are used.) 
-···-··,.., .. 

RP-AA-108-1004-F05 Revision 0 
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1.0 SCOPE 

I.I Pm·posc 

This procedure establishes instructions for routine handling, loading, and 
unloading of Energy So/Ill ions Cask Model 8-1208. 

1.2 Applicnbility 

This procedure applies to all EncrgySo/utions Model 8-120B Casks operated 
under Ce rt.ifieate of Campi iancc Number 9168. 

2.0 CASK DESCRIPTION 

The packaging is a carbon steel-encased, lead shielded cask with a pair of cylindrical 
foam-filled impact limiter installed on the cask ends. The cask is a right circular cylinder 
with a nominal internal cavity size of 61 13/16-inch by 74 7/8-inch high. The walls of 
the cask contain a minimum lead thickness of 3.35 inches encased between a 0.75-inch 
thick inner steel shell and a 1-1/2-inch thick outer steel shell. The exposed sides of the 
package (between the impact limiters) arc provided with a thermal barrier consisting of a 
5/32-inch diameter wire wrap on 12-inch centers and covered with 3/16-inch thick steel 
jacket. The secondary lid is covered with a separate, removable thcrnml shield. The 
bottom weldmcnt is made of two, 3-1/4-inch thick carbon steel plates. The primary lid is 
scaled with a double seals (o-rings) and 20 equally spaced 2-inch diameter bolls. The 
29~inch diameter centered secondary lid is scaled with a double seals (o-rings) and twelve 
equally spaced 2-inch diameter bolts. The lid sealing surfaces are stainless steel and the 
space between the double o-ring seals is provided with a test port for leak testing. The 
top and bottom of the cask is provided with steel encased, rigid polyurethane foam 
impact limiters. The impact limiters arc secured to each other about the cask with eight 
I-inch diameter ratchet binders. The impact limiters are I 02 inches in diameter and the 
overall height of the package with the impact limite1·s attached is 132-1/4 inches. The 
package is provided with four tie-down and two (ot· fou1·) removable lifting devices. 
Each lid is provided with three lifting lugs. The maximum gross weight of the packaging 
and contents is approximately 74,000 pounds. The weights' of the packaging 
components and payload arc: 

Cask Weight Empty (Including I.ids and Thermal Shield) .................... ~ ...... 51,550 pounds 

Cask Primary Lid ................................................................................. 5,200 pounds 

Cask Secondary l..1id u,, ................................................. ,.~1111uu1,111u •• .,. ........ 1,975 pclunds 
Secondary Lid Thermal Shield ............................................................... 250 pounds 

Cask Payload2 (Including Shoring) ................................................................ 12,250 pounds 

ltnpact Limiters (each) ..................................................................................... 5,500 pounds 

1 Rigging used 10 lift cask cOll\ll-OllClltS should be si1.ed for the weights listed. These nro bounding as-built weights tlmt vary 
nccording to the individunl eusk units, and differ from the design weights in Reference 3.7 (SAR) due to fobricntion 
lolcrnnccs. 
~ Note that Reference 3.7 (CoC) limits the 1111t-..:i11111111 package weigh! to ap1iroxima1ely 74,000 lbs, A cask payload meeting 
the listed weight will rcsuh in the ma1<imu111 p~ckagc weight complying wilh the CoC. For cask payloads that exceed 12,250 
lbs, please contact EncrgySo/11tio11s Cask Mnimcnnnce Facllily (CMF) ror assistance, 

Page 3 of 42 
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3.0 REFERENCES 

3.1 CFR Title 49, Pa11 172 

3.2 CFR Title 49, Parts 173.401-173.478 

3.3 TR-TP-008, Pre-Shipment /,eak Tests.for Model 8-120/J Cask NRC Cel'l(/icate of 
Complinnce 9168, cl'lcclivc revision · 

3.4 ES-QA-PR-031, NRC Cerlifled Components Qiwlify Assurance Records, 
effective revision 

3.5 Code of Federal Regulations CFR Title I 0, Part 20 and Part 71 

3.6 Not Used 

3.7 Transport Cask Model 8-1208 Certilicalc ofComplinncc 9168, effective revision 

3.8 Drawing C-1 I O-E-0007, 8-J20B Shipping Cask, effective revision 

3.9 ES .. AD-PR-008, Condition Reports, eflbctivc revision 

4.0 REQUIREMENTS 

4.1 Tools, Materials, Equipment - At Loading Site 

4.1.1 Enet·gySo/tllkms - Furnished Items 

4.1.1.1 8-1208 cask, impact limiters, tiedowns, and lrailel'. 

4.1.1 .2 8-12013 cask license and documentation. 

4.1. 1.3 8-12013 cask lid scnls. 

4.1.1 .4 8-l 20B cask disposable !incl', shoring, or drnm pallets, if 
required by the shipper. 

4.1.1.5 Test manifold and MT&E for performing pre-shipment leak 
tcsl. 

4.1.2 Shipper - Furnished Items 

4, I ,2.1 Crnnc compatible with filled liner, loaded drum pullet, cask 
lids, and impact limiter. 

4.1.2.2 Lifting hardware. 

Page 4 of 42 
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4.2.4 Lifting sling compatible with cask lids, filled liner, and loaded drum 
pallets. 

4,2.5 Acceptable bolt lubricant (Moly-Z, Neolubc, or Anti-Seize). 

4.2.6 I lealth Physics (I-IP) instrumentation and support materials. 

4.2.7 Primary/secondary lid and vent port seals. 

4.2.8 Vacuum grease (fol' cxmnplc, Parker Supcr-O-Lubc). 

{;j) Handling Precautions 

Warning: If the lid ot' ,•cnt port scnl require rcplnccmcnt, the cask will need to be 
unloaded nnd shipped bnck to the EncrgySa/11ti01ts Cask Maintcnnnce 
Fnci ·ty (CMF) for seal rcplnccmcnt and periodic lcnk testing. 

Treat the inside of the cask, the bottom of the cask lids, und any 
materials removed us potentially rudiologicully contaminated. 

/d ~O NOT attempt lo lift the cask by the lifting lugs on the impact limiter, 
~ p~ nry cask lid, or secondary cask lid. ,,,.--.... 

The cusk must be lifted using the two (2) diamctricnlly opposed 
primary lifting lugs that 1u·c bolted onto the cnsk body (Items 41, 
42, 11nd 43 of Refc1•cnce 3.8). The optional redundant lifting lugs 
' nvailablc) mny nlso be used to lift the cask body, if required. 

Survey the cask cavity for rndiation and radiologicul contnminution 
levels after the cask contents have been removed. Decontuminatc as 
required by the Health Physics Department after the contents huvc been 

ovcd. 

move any liquid or foreign materials from the cask cavity. Treat this 
1id or matcriul us potentiully radiologically contaminutcd. 

Visually inspect the cask for damage to the lid, impact limiter, scnls, seal 
seating surfaces, ratchet bindel's, lil\ing lugs, lifting slings, and 
t' -downs. 

hen lowering a liner rn· pullet i11to cask, be nlerl to the possibility of 
· omc radiological contamination escaping the cask. 

Visually inspect all bolts (i.e. primary and scconclury lid bolts, lilting lug 
bolts, etc.}, vent port socket head cap sc1·cw (if removed), nnd test port 
set screws for defects prior to each shipment and obtain replacements 
from EncrgySo/11tio11s CMF lbr any parts that show cracking or other 
visual defects. 
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nly remove the cask lid vent pm·t socket head cnp sercw if thcr·c 
is a need to relieve internal pressure so thnt the primary lid can be 
removed. Use cnution not to damage the vent port socket bend cap 
screw or vent port seal. 

If shipping the cnsk ns n Type-H, evcr·y 8-l20H cask shipment, 
whether or not the lid bolts or vent port socket head cap screw 
have been removed, the primary lid, secondary lid, a11d vent port 
seals must be leak tested prior to shipment, in accordnnce with 
Ref ere nee 3,3, 

If shipping the cnsk ns nn Empty, Type-A, Gc11er11I design, LSA or 
SCO pnckagc, Reference 3.3 leak testing does not npply; however, 
this cask handling procedure along with nll the torque 
requirements still apply. The cask stencils, including the CoC, 
Typc-n, and the embossed Tri-Symbol located 011 the cnsk body, 
must also be covered up prior to shipment. 

If shipping EMPTY, UN2908, Reference 3.3 leak testing docs not 
apply; however, this e11sk handling procedure ulong with all the 
tc11·quc requirements still npply. Please do not cover up the cask 
stencils, including the CoC, Typc-B, or Tri-Symbol located on the 

sk body 

A packaging containing quantities of radioactive material in excess of 
Type 11N 1 quantities specified in IO CFR 20.l 906(a) shall be received, 
monitored, and handled by the licensee receiving the package in 
nccordancc with the requirements of IO CFR 20.1906, as applicable. 

Before a loaded cask leaves the shipper's facility, lhe following shall be 
confirmed: 

All lifting lugs arc removed or properly stored for trnnsport. 

Trailer placarding and cask labeling and marking mecl D.0.T. 
specific11tions (sec References 3.1 and 3.2 as upplicablc). 

~ Exterior radiation levels do not exceed 200 millircm per hour 
eo/ (2 mSv/h) on contact, IO millirem per hour (0.1 mSv/h) at 2 

meters, and 2 millircm per hour (0.02 mSv/h) in trnclor cab, in 
accordance with 49 CFR 173.44 I and IO CFR 71.47 (sec 
References 3,2 and 3.5). 

0 Cask external removable contuminnlion docs nol exceed Site 
~ Release Limits, 49 CPR 173.443, and 10 CFR 71.87, ns 

upplicnblc (sec References 3.2 and 3.5). 
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~ Cask lid bolts and vent port socket head cap sc1·ew are 
C/' properly torqued. 

Cask lids and vent port have been leak tested in accordance 
with Reference 3.3. 

hut the cask lids and impact limiters are scaled with security 
seals. 

That two independent physical verifications of the secondary 
container's closul'c system have been performed as part of the 
package loading operations to ensurc that it is prnpcrly closed 
and secured. Record the complirmcc of this step in 
Attachment 7, 1, Step I. 

Note: This rc1111ircmcnt is waived for uniformly distributed 
resins, filters, and for solidified wastes with no dimension 
less thnn I cm.3 

~ Radioactive contents in 8- 120B cask (manifested as a Type B C7 package) are to be transpol'ted as exclusive use, per IO CFR 
71.4. 

efore an empty cask leaves the shipper's facility, the following shall be 
conlirmed: 

Cask verified to be empty of radioactive waste. For foreign 
materiul exclusion concerns, cask internals must also be 
verified clean and clear of all non-radioactive debris. 

~I c,isk-liOing lugs arc removed and properly sto,~d with 
cask for trnnsport. 

~ilcr placarding and cnsk labeling and marking meet D.O.'I'. 
/7 /ecifications (see Rcforcnccs 3.1 and 3.2 as applicable). 

~~:tcrior rndiation levels do not exceed limits per 49 CFR 
I 3.441 and IO CFR 71.47 (sec References 3.2 und 3.5). 

ask internal and external removable contamination does not 
exceed Site Release Limits, 49 CFR 173.428, 49 CFR I 73.443, 
and 10 CFR 71.87, as npplicablc {sec Refol'cnccs 3.2 and 3.5). 

1 'Ille basis for double vcrificalion is to assure that small, high-specific netivity particles do 1101 have the potential 10 migmtc 
up into the rumular g1111 between the primmy lid 11ml the cask bolling nnngc. Puylonds eon111ining nny form ofisotope sources, 
or conlnining highly nctivntcd fines, i.wnrl; cmd, or other hol pnrticlcs less llmn I cm in size nrc therefore nol exempt. 
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4,3.10.6 Cask lid bolts and venl porl socket head cap screw m·c 
properly torqued. 

4.3.10.7 That the cask lids and impact limiters arc scaled with security 
seals. 

he inspection tag attached to the primary or secondary lid shall be 
viewed to verify none of the maintenance, inspection or testing 

activities has passed the due dates recorded on the tag. If any <lutes have 
expired, or will expire prior to the cask reaching the destination where il 
will be unloaded, EnorgySo/ufions CMF shall be contacted. 

~sc of impact wrenches to remove cask lid bolts is limited to breaking ,YJ i~itial torque on the boll. Once the boll is free to rotate, further removal 
of bolt with impact wrench shall stop. Final removal of lid bolts is to be 
done by hund. 

~ Pncumntic or hydraulic tm·que wrenches (non"impacting) may be 
~ used to remove the bolts. 

~Impucl wrenches should not be used for the installation of the cask lid 
~ bolts; bolts should be installed and hand-tightened then torqued using a 

star pattern. 

~cumatic or hydrm11ic torque wrcncbcs (non-impacting) may be 
J_Z:1/' ;; d to install the bolts. 

Flammable gas (hydrogen) concentration is limited to less than 5% in 
volume. Compliance with this concentration limit is determined by the 
methodology used in NUREG/CR-6673. 

Note: For any 1rnckage contnining mnterials with radioactive 
conccntt·ations not exceeding that for LSA materinl, cnsm·c that the 
shipment occurs within 10 days of p1·cparation or 10 days of venting 
the loaded secondary container. 

4.3.15 A II conditions from Reforence 3.7 applicable lbr u shipment must he 
fulfilled. 

4.3.16 The following 1·ecommcndations arc provided to users of the cask to 
ensure performance of n meaningful prc"shipmcnt leak test per 
Reference 3.3 

4.3.16.1 Prior to performing pre-shipment leuk tests, the user shall 
conduct the following inspections (with exception listed 
below) regardless of' whether the primury and/or secondary 
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e 
~ 

lid is required to be removed during cask handling 
opcrntions, 

Visually inspect the accessible seals and seal scaling 
surfaces of the primary and secondary lids. Ensmc that 
these surfaces arc l'rcc of debris, dirt and any other potential 
contmninants. ll'thc seal surfoccs have to be clcnncd, use a 
lint free cloth wilh moderate amount of isopropyl alcohol 
or acetone and, ii' necessary, apply a very light (thin) coal 
of vacuum grease (for example, Parke1· Super-O-1,ube or 
equivalent) on scul's exposed surfaces. Do not attempt to 
remove seals from their respective dovetail grooves 
locntcd on a cask lid. 

Inspect primary/secondary lid test ports to ensure that they 
nre not blocked and free of dirt and/or grease. Clean lid test 
ports, as ncccssm·y. 

Visually inspect the vent tesl port for any obstructions, and 
clean the port as necessary (the vent port socket head cap 
screw should only be loosened or removed to relieve 
internal cask pressure in order to lift lids or to investigate 
vent port test failures). 

Exception: If dul'ing hmding process E.ncrgySo/11ti011s optional 
tnmpcr seal connecting hvo adjacent lid bolts on 
primary or· secondary lid closure remain unbroken 
(primary ot· secondary lid and its bolts 1111\'c not been 
removed du1·ing hnndllng opcrntions), Che closure with 
untmnpcrcd sen} docs not need to be removed for 
inspection of sculs and scaling surfaces, however, 
,•c1•ification of required lid bolt torque and cnsk closures 
pre-shipment lcnk test arc rc,1uircd to vc1·ity proper 
eusk usscmbly, B Aeccptm,cc Critcrln 

Co\ The package has been prepared for shipment per this handling procedure 
~ und the requirements ofRclbrcncc 3.7. 

Q For an 8-120ll c11sk Type B shipment, primary/secondmy lid ,cal/seating 
surface inspections and pre-shipment leak tests have been sutislitctorily 
performed pl'ior lo release of the cask for shipment in accordance witl1 
Reference 3.3. 
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a DETAILED PROCEDURE 

~ Prior to loading the cask, the payload must be qualified in accordance with the 
requirements of Reference 3.7, The maximum decay heat of the contents slrnll not 
exceed 200 watts. Contact EncrgySo/11tio11s if the plnnncd cask payload exceeds 
12,250 pounds to ensure compliance with the maximum package weight of 
approximately 74,000 pounds. The maximum quantity of material in the contents 
shall be limited per Reference 3.7. The pnckage shall be prepared for shipment nnd 

Yopernted pct· Reference 3. 7. 

Prior to loosening the impact limiter ratchet binders, inspect the exterior of the 
paclmge for damage, e.g., large dents, gouges, tears to the impact limiter skin and 
thermnl shield, Contact EnergySol11tim1.-. CMF if damage is present, The cask may 
not be used as a Type B packnge until tltc damage is assessed by Enc1·gySt>l11tio11s 
Ci • and repairs, if required, arc made to achieve conformance wltl1 Reference 3.7. 

Steps of this procedure in Section 5,0 may be performed in non-sequential order. 

5.1 Loading Procedure 

~ If 't is necessary to remove the cask from the trailer, refer to Section 5.3 • 

. I . Prepare to Load the Cask 

Warn in : Treat the underside of the lids, the inside surfaces of the cask, and 
any bolts or seals removed as potentially radiologically & contaminated, 

The cask may be loaded using either pallets, or n liner processed 
through either the primary or secondary lid, Follow Step 5.1.2 for 
loading pnllets. Follow Step 5.1.3 for loading a liner through the 
primary lid. Follow Step 5.1.4 for processing liner through / J 8 
secondary lid, 1 o f1' f CJ/(.. 

upper impact limiter. 

Position cask and trailer on a level surface (visual 
dcterminatio ) to fncilitate impact limiter nnd lid t·cmoval. 

e security seal. Properly dispose of 
al. 

ovc impact limiter lifting lug covers. 

Loosen ratchet binders securing impact limiter. 
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~move holding pin and bolt from upper end of 
rntchet binder. Retain bolts and holding pins for 
reinslal lation. 

Do not lose the ratchet binder holding pins. 

Attach crane to lifting lugs on upper impact limiter 
us·ng appropriate lifting gear. 

Ensure alignment marks are on impact limiter and 
cask body. 

prevent damage to the impact limiter, place 
' pact limiter carefully in set-down arcn . 

. . 2, 1.7 Lift off impact limiter. 

5. -· condary Lid Thermal Shield 

ove the retaining device from each of the three 
ining pins and remove the retaining pins from the 
ondary lid lift lugs, 

Using suitable lifting equipment, remove the secondary 
lid thermal shield. In case required, it shall be verified 
that the secondary lid thermal shield swivel hoist ring 
is torqued to 14 ± 2 ft.-lbs. Care should be taken to 
prevent damage to the thennal shield during handling 
and storage. 

~vc pri ry cask lid. 

S .. 3.1 Prior to removing the cask primary lid, the 
inspection tag attached to the primary or 
secondary lid shall be reviewed lo verify none of 
the maintenance, inspection or testing activities 
has passed the due dates recorded on the tag. If no 
tag is present, or if any dates have expired, or will 
expire prior to the cask reaching the destination 
where it will be unloaded, EnergySolutions CMF 
hall be contacted prior to proceeding. 

Contact EncrgySolutiom CMF fo1· further 
dircctlons if 110 inspection tag is pt·esent1 or if 
any of the due dates on the inspection tng have 
expired or will expire prior to unloading the 
cask. 
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Remove the security seals. Properly dispose of 
removed seals. 

Use of impact wrenches to remove cask lid 
bolts is limited to breaking initial torque on the 
bolt, Once the bolt is free to rotate, stop using 
impact wrench. Final removal of lid bolts is to 
b done by hand, 

Loosen and remove the twenty (20) 2-inch hex 
head bolts from the primary cask lid, using a star 
patLcrn. Do not leave bolts in lid during removal. 
Retain them for rcinstallation. 

Pneumatic or hydraulic torque wrenches (11011-

impacting) may be used to install and remove 
t e bolts. 

Attach crane hook to primary lid lifting lugs using 
appropriate lifting hardware. 

The cables used to lift the primary lid must 
have a true nnglc of not less tlum 45° with 
1·espcct to the horizontal. 

Care should be taken during handling 
pcrntions to prevent damage to cask sealing 
u-rfnccs. 

lowly raise the cask lid to elem· cask and set the 
d down on absorbent material or plastic sheeting. 

if ·cquit·cd. · 

Treat the underside of the lid, the inside 
surfaces of cask, and any bolts or seals 
removed as potentially radiologically 

minated, 

Visually inspect the cask lid bolts for defects and 
obtain replacement bolts from EnergySolutions 
CMF for any lid bolls that show cracking or other 
visual defects. Lubricate bolt threads, ifl'equil'cd. 
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Visually inspect lid bolt holes for damage, defects 
and accumulation of debris. Remove dcbl'is, if 
required. Contact EncrgySollllions CMF for any 
bolt holes that show signs of cracking or visual 
s· s of distress. 

Viswilly inspect and clean the seal seating / / 1 
surfaces. 7 o TO 

·cat the J>Ullcts as potentially radiologically 
ontaminatcd items. 

10 • Cure should be tnkcn during handling ot>erations to 
rcnnt damage to cask scaling surfaces. 

Attach the crane hook to the pallet lifting ring. 

Lifting the pallet straight up out of the cask and 
place it on absorbent material or plastic sheeling, 
i 1·cquired. 

Repeat Steps 5.1.2.4, I through 5.1.2.4.3 as 
neccs ary to remove both pallets from the cask. 

Rndionctivcly contaminated liquids may be 
pumped out or removed by use of an absorbent 
material. Removal of any material from inside 
the cask shall be pcrfm·mcd under the 
supcrv1s1on of qualified health physics 
personnel with the necessary H.P. monitoring 
and radiological health safety precautions nnd 
sati uards, 

Visually inspect the interior of the cask for nny 
damage or defects that may affect the integrity of 
lhc cask or shielding pl'Ovided by the cask, Also 
inspect for loose materials or moisture. Report any 
noted damage or defects to EnergySo/utions CMF 
for resolution before proceeding with cask 
louding, Remove any liquids 01· foreign matcl'ials 
from the cask cavity. 

Page 14 of 42 



Hnndling Procedure for Tmnsport Cnsk 
Model 8-1208, C of C Number 9168 

RSCS TSD 20-083 Rev01 
Page 84 of 226 

TR-OP-035 
Revision 29 

1c pallet into the cask. 

ot place the drums on the pallet lifting sling, 

m tllat the safety hook (if installed) on the pnllct 
sling remains nttachcd to the lifting ring. 

Car hould be taken during handling operations to 
--~-- rcvcnt damage to cask scaling surfaces 

Tl'cnt nll deb1·is removed from the pallet ns potentially 
r· · ,logica ontaminated. 

each pallet before loading it. Load each 
with a maximum of four 55-gallon drums, 
ivalent. 

Perform two independent physical verifications of 
each secondary container's closure system to 
ensure that it is properly closed and secured. 
Record the compliance of this step in 

tachment 7.1, Step 1. 

This requirement is waived for uniformly 
distributed resins, filters, and for solidified 

· tcs with no dimension less than 1 cm. 

Attach the crane hook lo the pullet lifting ring. 

Carefully lift the pallet and place into the cask. 
Detach the crane hook and place pallet lifting ring 
on top of drums. DO NOT damage the inside of 
the cnsk. 

L~horc drums if necessary to limit movement 
~ ~uring normal transport conditions. 

~epeat Steps 5.1.2.5.1 through 5.1.2,5.4 to load 
~ :her pallet into the cask, 

Replace the primary lid. 

ution: arc should be tnken during bundling ope1·11tions to 
prevent damage to cask scaling surfaces. 

~nflrm that the bolts on the secondary lid arc torqued to 
~ ~~ubl'icnted vnluc of 500 ± 50 ft.-lbs (refer to Steps 

5. t .4,5.5 through 5.1,4.5.8 for torqueing bolts), before the 
cask leaves the facility. 
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~Attach the lifting sling to the three (3) lifting lugs 
~ ~n the pl'imary lid. 

~ The cnbles used to lift the primnry lid must 
~ hnvc a true nnglc of not less than 45° with 

respect to the horizontal. 

ttach the crnne hook to the lifting sling. 

The primary lid seals shall be visually inspected 
for serviceability ensuring that they al'e in the 
proper position and free of cracks, tears. cuts or 
discontinuities which may prevent them from 
scaling properly. The seal seating surface shall be 
visually inspected to ensure that they arc free of 
damage. debris, grnvel, rn· any foreign matter, 
which might damage the seals or prevent the seals 
from properly scaling. If any defects are detected, 
that may prevent the seals from forming a seal 
contact EnergySolutions CMF. Refer to the 
provisions of Step 4.4.2 for leak test requirements. 
Inspect and clean the seal seating surfaces. A very 
thin coat of vacuum grease may be applied to the 
sca1ing surface of the seal prior to installing and 
torquing the lid. Inspect the air test annulus and 
leak test port to assure that they are free of foreign 
ma rials. 

Treating alt debris removed from the bottom 
surface of the lid as potentially radiologically 

ntaminated. 

ft the primary lid, clean the bottom surface, and 
wer into position using alignment marks and 

alignment pins. 

The use of impact wrenches for the installation 
of cask lid bolts is not permitted, 

Replace and hand tighten the twenty (20) 2-inch 
hex head primary lid bolts. 

Tighten all the bolts hand-tight before stnrting 
torque sequence. 

I'ol'que all primary lid bolts to 250 ± 25 f\.-lbs. 
lubricated). using a star pattern. 
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It is recommended that the bolts be torqued a 
second time to 250 ± 25 ft. lbs,, repeating the star 
pattern. 

Pneumatic m· hydraulic torque wa·cnchcs (non
, npacting) may be used to install the bolts. 

J. A j • §' c-torque nil primary lid bolts to 500 ± 50 ft ... lbs. 
(" -.,_,<\-" (lubricated), using a star pattern. ll is 

recommended that the bolts be torqued a second 
time to 500 ± 50 ft. lbs., repeating the star pattern. 

Check torque on all primary lid bolts, at least 
~. using a circular pattern to 500 ± 50 ft.-lbs. 

Torque the vent po1'l socket head cap screw to 
20 ± 2-ft. lbs. 

If the vent port socket head cap screw is 
removed, the vent port seal shall be inspected 
and replaced, if damaged. Prior to installation, 
the vent port seal shall be installed on the vent 
port socket head cap screw; and a thin layer of 
anti-seize should be applied to the vent port 
socket head cap screw threads. 

Leak test the cask primal'y lid, secondary lid and 
vent port per Refe1·encc 3 .3, 

After completing the leak tests in accordance with 
Reference 3.3, ensure all three test pol't set screw 
plugs arc in place. 

If required by site procedures, install the optional 
security seal on the primmy lid bolts. 

Ensure that all dirt/clay/debris is removed from the 
c_as~ lids prior to installation of the cask impact ~~ zp 
lnmters. i -

Replace secondary lid thermal shield and upper impact limiter. 

aution: Ensure inner surfaces of impact limiter arc below external 
package limits as specific in Reference 3.2. Also, this 
should include any enclosed surfaces of external cask 
body. 
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Using suitable lining equipment, lift, inspect for 
damage, and install the secondnry lid thermal 
shield. Contact EncrgySo/111iom; CMF if any 
damage is present. In case required. it shall be 
verified that the secondary lid thermal shield 
swivel hoist ring is torqued to 14 ± 2 ft.-lhs. 

Install the three sccondai-y lid thermal shield 
1·etaining pins into the secondary lid lift lugs and 
insert the retaining device into the retaining pins. 

Attach the crane hook to the lifting lugs on the 
impact limiter and lift it; inspect for damage. 

Position the impact limiter on cask using 
alignment marks on the cask body and impact 
limiter. 

Replace the bolts in the ratchet binders. 

Visually inspect ratchet binder bolts for signs 
of cracking or other visual defects. Replace 
any defective materials. Contact 
EncrgySohttion.~ CMF prior to replacing nny 
defective materinls. 

nsc11 holding pins. Tighten the mtcbet binders 
hand tight and return the ratchet handles to their 
storngc position leaving the flip block in the 
on/tighten position. 

Place security seals on the impact limiter or 
ratchet handles. 

5.1.2.7,8 Install impact limiter lifting lug covers. 

rocedurc for Loading Liner into Cask 

f the liner is pre-filled, confirm that it hns been capped using 
standard capping devices. 

~f the cask contains an empty, unused liner, the liner may be filled 
by removing only the secondary lid. Refer to Section 5.1.4 for 
processing n liner through the sccondnry lid. 

~ Remove upper impact limiter and secondary lid thermal / // 
~ shield. Follow Steps 5.1.2.1 through 5.1.2.2.2. ?b r:f'O ~ 
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~ primary cask lid. Follow Steps 5.1.2.3 through 
5.1.2.3.8. 

Caution: Care should be tnkcn during liner handling operations to 
prevent damage to cask scaling surfaces. 

Load the liner into the cask. 

• As the liner is lowered into the cask, the air in the cask 
will cushion and slow the liner. Be alert to the possibility 
of radiological airborne contnmination escaping from the 
cas < during this operation, 

Visually inspect the interior of the cask for any 
defects which may affect the integrity of the cask 
or shielding provided by the cask. Also inspect 
for loose material or moisture. Report any noted 
defects to EncrgySo/111/ons CMF for l'Csolution 
before proceeding with the cask loading. Remove 
any liquids or foreign materials from the cask 
cavity. 

Radionctively contaminated liquids may be 
pumped out or removed by use of nn absorbent 
material. Removal of any materilll from inside 
the cask shall be performed under the 
supervision of qunlified Health Physics 
personnel with the necessary H.P. monitoring 
nnd t·ndiological hcnlth safety precautions nnd 
safeguards. 

Inspect and clean. if required. the external surfaces 
of the liner bcfot•e placing it in the cask. 

Trent all debris removed from the liner as 
potentially radiologically contaminated. 

Perform two independcnL physical vcrificntions of 
the liner's closure system to ensure that it is 
properly closed and secured, Record the 
compliance of this step in Attachment 7.1, Step I. 

~otc: This requirement is waived for uniformly 
distributed resins, filters, and fo1· solidified 
wastes with no dimension less thnn 1 cm. 
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Attach the crnne hook to the cables or grapple ring 
on the liner and lift the liner. 

Cnrc should be taken during liner handling 
opel'ations to prevent damage to cask or lid 
seal surf aces. 

ower the liner straight into cask. 

Detach crunc hook from the cables or grapple ring 
on the liner. 

Ensure that liner lifting cables lay nat to allow 
proper installation of the cask lid. 

~ Shore the liner, if necessary, to prevent C/ movement during normal transport conditions. 

Gv Replace primary cask lid. Follow Steps 5.1.2.6 through p«f '-/ 5 
5.1.2.6.13. 

Replace secondary lid thermal shield and upper impact limiter. 
Follow Steps 5.1.2.7 through 5.1.2.7.8. '(Z; ~ /1 

~rocedure for Processing Liner through Secondary Lid 

~R~move upper impact limiter and secondary lid thermal 
shield. Follow Steps 5.1.2.1 through 5.1.2.2.2. 

Prior to l'cmoving the cask secondal'y lid, the 
inspection tag attached to the primary 01· 

secondary lid shall be reviewed to verify none of 
the maintenance, inspection or testing activities 
have passed the due dates recorded on the tag. If 
no tag ls present, or if any dates have expired, or 
will expire prior to the cask reaching the 
destination where it wil I be unloaded, 
EncrgySolutions CMF shall be contacted prior lo 
proceeding . 

.iC..~ Contuct EncrgySo/11/im,.v CMF for further 
~ directions if no inspection tag is present, or if 

any of the due dates on the inspection tag have 
expired or will expire prior to unloading the 
cnsl<. 
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ovc the sccul'ity seals. Properly dispose of 
oved seals. 

Use of impact wrenches to remove cnsk lid 
bolts is limited to brenking initinl tm·que on the 
bolt. Once the bolt is free to rotate, stop using 
impact wrench. Final removal of lid bolts is to 

done by hand, 

Loosen and remove the twelve ( 12) 2-inch bolts 
from the secondary lid. Do not leave bolts in lid 
d ·· 1g removal. 

Pneumatic or hydraulic torque wrenches (nonw 
acting) may be used to remove the bolts. 

Attach crane hook to secondary lid lifting lugs, 
· g appropriate lifting hardware. 

The cables used to lift the secondary lid must 
have a true angle of not less than 45° with 

ct to the horizontal. 

Care should be taken during handling 
operation to prevent damage to cask scaling 

Slowly remove secondary lid from cask and place 
it on absorbent material or plastic sheeting, if 
re 'red. 

Treat the underside of the lid, the inside 
su.-races of cask, and any bolts or seals 
removed as potentially radiologically 
c tnminated. 

Visually inspect the secondary lid bolts for defects 
and obtain replacement bolts from 
EncrgySolutions CMF for any lid bolts that show 
cracking or other visual defects. Lubricate bolt 
threads. if required. 

Visually inspect lid bolt holes for da1m1gc, defects 
and accumulation of debl'is. Remove debris, if' 
required. Contact EnergySolutions CMF for any 
bolt holes that show signs of cracking or visual 
signs of distress. 
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~sually inspect and clean the seal sealing @: surfaces, 

A~::. liner as necessary, and cap using standard capping 

~:~!arm two independent physical verifications oftbe liner's 
closure system to ensure that it is properly closed and secured. 

ecord the compliance of this step in Attachment 7. I, Step I . 

This l'cqulrcmcnt is waived for unlformly distributed 
resins, filters, and for solidified wastes with no dimension 
le an 1 cm, 

At h crane and lifting sling to lifting lugs on 
secondary lid. 

The cables used to lift the secondary lid must 
hav true angle of not less than 45° with 

speet to tbc horizontal. 

The secondary lid seals shall be visually inspected 
for serviceability ensuring that they arc in the 
proper position and free of cracks, tears, cuts or 
discontinuities which may prevent them from 
sealing properly. The seal seating surface shall be 
visually inspected to ensure that they are free of 
damage, debris, gravel, or any foreign matter, 
which might damage the seals or prevent the seals 
from properly scaling. If any defects are detected, 
that may prevent the seals from forming a seal 
contact EnergySo/utions CMF. Refer to the 
provisions of Step 4.4.2 for leak test requirements, 
Inspect and clean the seal seating surfaces. A very 
thin coat of vacuum grease may be applied to the 
scaling surface of the seal prior to installing and 
torquing the lid. Inspect the air test annulus and 
leak test port to assure that they are free of foreign 

aterials. 

reat all debris removed from the bottom 
surface of the lid as potentially radiologically 
contaminntcd. 
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10uld be taken during handling 
ions to prevent damage to cask sealing 

Place secondary lid on cask using alignment 
m and/or alignment pins. 

Visually inspect sccondal'y cask lid bolts for 
defects and obtain replacement bolts from 
EnergySolutions CMF fol' any bolts that show 
cracking or other visual defects. Lubricate bolt 
t , if required. 

The use of impact wrenches for the iustalla tion 
cask lid bolts is not permitted, 

cc and hand tighten the twelve ( 12) 2-inch 

·orque all secondary lid bolts to 250 ± 25 ft.-lbs. 
(lubricated), using a slar pattern. It is 
recommended that the bolts be torqued a second 
t' o 250 ± 25 ft. lbs., repeating the star pattern. 

Pneumutic or hydraulic torque wrenches (non
im acting) may be used to install the bolts. 

le-torque all secondary lid bolts to 500 ± 50 ft.
lbs. (lubricated), using a star pattern. It is 
recommended that the bolts be torqued a second 
ti o 500 ± 50 ft. lbs., repeating the star pattern. 

torque on all secondary lid bolts, at least 
1sing a circular pattern to 500 ± 50 ft.-lbs. 
leave bolts in lid during removal. 

for e the vent port socket head cnp screw to 
±2 .. ft. lbs. 

If the vent port socket head cap screw is 
removed, the vent port seal shall he inspected, 
if dnmngcd contact EncrgySo/utimu· CMF. 
Prior to instnlJation, the vent po1·t seal sh11l1 be 
instnllcd on the vent pm·t socket head cap 
screw; and a thin layer of anti-seize should he 
applied to the vent port socket head cap screw 
thrcnds. 
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eak test of the cask primary lid, secondary lid, 
nd vent pol1 seals is l'cquired per Reference 3.3 

Step 4.4.2 for an 8-120B Type B shipment. 

• . .4.5. Ensure all three test port set screw plugs are in 
. 

If required by site proccdul'es, install the optional 
· y seal on the secondary lid bolts. 

Ensure that all dirt/cluy/debris is removed from 
the cask 1ids prior to installation of the cask 
impact limiters. 

Replace secondary lid thermal shield and upper impact limiter. 
Follow Steps 5.1.2.7 through 5.1.2.7.8. 

Inspect the cask tie-down cables for tightness. Tighten if necessary. 

Before the loaded cask leaves the shipper's facility, the following shall 
b urned: 

Trailer placarding and cask labeling and marking meet D.O.T. 
specifications in References 3. I and 3.2 as applicable. 

That exterior radiation levels do not exceed 200 millircm per 
hour (2 mSv/h) on contact, IO millirem per hour (0.1 mSv/h) 
at 2 meters, and 2 millircm per hour (0.02 mSv/h) in the 
tractor cab, in accordance with 49 CFR 173.441 and 
IO CFR 71.47 (sec References 3.2 and 3.5). 

F,';;\ That cask external removable contamination docs not exceed Q Site Release Limits, 49 CFR 173 .443 and IO CFR 7 l .87, as 
applicable (see Reference 3.2 and 3.5). 

Cask primary lid, secondary lid, and vent port seals have been 
pre~shipment leak tested in accordance with Reference 3.3, 

Cask lid bolts and vent port socket head cap screw are 
properly torqued. 

That the cask lids and impact limiters arc scaled with security 
seals. 

~ That all lifting lugs are removed or properly covered for 
~ transport. 
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Q [nspect the accessible exterior surfaces of the package for 
~ damnge (e.g., large dents, gouges and/or tears in the impact 

limiter skin or thermal shielding.) Contact EncrgySo/utions 

E3 
CMF if damnge is identified. 

Two independent physical verifications of the secondary 
container's closme system have been performed as part of the 
package loading operations to ensure that it is propel'ly closed 
and secured. Record the compliance of this step in Attachment 
7.1. Step l. 

~ This 1•equircment is waived for uniformly distdbutcd 
Jc:)' resh1s, filters, and for solidified wastes with no dimension 

less than l cm. 

~ The periodic leak test of the primat·y lid, secondary lid, and 
~ vent port plug seals has been performed in the prior I 2-month 

period. For a shipment of powdered radioactive materials 
(i.e., powdered solids), confirm that the most recent periodic 
leak test demonstrated lcaktight status. 

~ Complete the USER CHECK-OFF SHEET {Attachment 7.1) or Q equivalent sheet and send a copy with the shipment. · 

Unlonding Procedure. 

Verify compliance to Step 4.3.8. 

If it is necessary to remove the cask from the trailcl', refer to Section 5.3 of 
this procedure, 

,C2.rAII personnel handling a filled liner or filled drums shall observe 
~stnblisb ite mdiation protection procedures 

Move the unopened package to an appropriate level unloading area; and 
position the unloading crane at an optimum distance to facilitate 
offloading the cask and minimizing opemtor exposure. 

Remove upper impact limiter and secondary lid thermal shield. 

Position cask nud trnilcr on a level surface (visual determination) to 
fa 'litntc i 11ct limiter and lid removal. 

Perform an external examination of the unopened package. 
Record any significant observations. 
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~emove the impact limiter security seals, Properly dispose of 
removed seals. 

Remove impact limiter lifting lug covers. 

Loosen ratchet binders securing impact limiter. 

Remov holding pin and bolt from upper end of rntehet binder. 
m bolts and holding pins for reinstallation. 

Do not lose the nltchct binder holding pins. 

Attach crane to lifting lugs on upper impact limiter using 
appropriate lifting gear. 

Ensut'c alignment marks arc on impact limiter and cask body. 

Lift off impact limiter. 

• 10n: o prevent damage to the impact limiter, place impact 
limitc1· carefully in set-down area. 

Remove the retaining device from each of the three retaining 
pins and remove the retaining pins fi·om the secondary lid lift 
I s. 

Using suitable lifting equipment, inspect for damage, and 
remove the secondary lid thermal shield. Contact 
EncrgySolutions CMF if damage is present. Care should be 
taken to prevent damage lo the thermal shield during handling 
and storage. 

~ove primary cask lid. 

~-cnt the underside of the lids, the inside surfaces of the 
~-~~sk, and any bolts or seals removed as potentially 

/ _Aadiologically contnminatcd. 

~ ~emovc the optional security seals fi·om the primary lids bolts, 
if i tailed, Properly dispose of removed seals. 

' n: sc of impact wrenches to remove cask lid bolts is limited 
to breaking initial torque on the bolt. Once tl1c bolt is free 
to rotate, stop using impact wrench. Final removal of lid 
bolts is to be done by hand. 
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~ooscn and remove the twenty (20) 2-inch hex head bolts 
~ ~-~m the primary cask lid, using a star pattern. Do not leave 

Its in lid during removal. Retain them for reinstallation. 

ncumatic or hydraulic torque wrenches (non-impacting) 
~ ~y be used to remove the bolts. 

~ Attach crane hook to lifting lugs on primary cask lid using 
ropriatc lining hardware. 

The cables used to lift the primary lid must hnve a true 
le not less than 45° with respect to the horizontal. 

se care during handling operations to prevent damngc to 
senling surfaces. 

Slowly raise the cask lid to clear cask and set the lid down on 
ab ent material or plastic sheeting, if required . 

. Treat the underside of the lid, the inside surfaces of cnsk, 
and any bolts or seals removed as potentially 
adiologically contaminated. 

Visually inspect the cask lid bolts for defects and obtain 
replacement bolts from EnergySofutions CMF for any lid bolts 
that show cracking or other visual defects. Lubricate bolt 

cads, if required. 

sually inspect lid bolt holes for damage, defects and 
cumulation of debris. Remove debris, if required. Contact 

EnergySo/utions CMF for any bolt holes that show signs of' 
mg or visual signs of distress. 

Visually inspect and clean the seal seating surfaces. 

The Health Physics Technician shall conduct a radiation survey to 
• ~etermine offloading precautions. 

~ !,f directed by the Health Physics Technician, vacate all personnel from 
the immediate area except for the cmne operntor and l'iggcr. The rigger 
shall stand in clear view of the crane operator or have proper 
communications with crane operator. 
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Prepare to remove contents of the cask. 

The cask may contain n filled liner or pallets. If the cask contains 
pallets, follow the procedure for unloading pallets, Step 5.2,8 and 
s ip Step 5.2.7. 

re for Unloading a Liner 

• Care shou1d be taken during handling operations to prevent 
damage to c k scaling surfaces. 

Lift liner straight up out of cask and allow any liquid lo drip 
mto the cask, 

Place the liner in position for disposal or ruture handling. 

o Confirm that the safety hook {if installed} on the pallet sling remains 
a ached to the lifting ring. 

: Care should be taken dul'ing handling operations to prevent damage to 
ens eati surfaces. 

ttach crane hook to the pallet lifting ring. 

Li ft pallet straight up out of cask. 

osition the pallet for disposal or future handling. 

Empty the pallet. 

g: Treat all materials removed from the pallet as potcntiaJly · "Px rndiologically contaminated, 

~ ~Recover pallet for reuse. Clean and decontaminate the pallet, 
'f necessary. Detach the crane hook. 

Repent Steps S,2,8 through 5.2.8.5 to remove and empty the 
other pallet from the cask. 
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~,c Health Physics T cchnician shall survey the interior of the cask for 
radiation and contamination levels. Decontaminate if acceptable levels 
(as per She procedures) arc exceeded. 

· g: T1·cat uny liquid in the cask or used ht dccontaminntion process ns 
J!O cntially radiologically contaminntcd . .....--~-.....~....-

Radioactively contaminated liquids may be pumped out ot· 

removed by use of an nbsorbent material, Removal of any 
material from inside the cask shall be performed under the 
supervision of ,1ualifled Health Physics personnel with the 
necessary H.P. monitoring and radiological health safety 
precautions and safegunrds, 

isually inspect the inside of the cask for damage, foreign materials, or 
quid accumulation. If the interior surfaces of the cask are damaged, 

remove the cask from service and report any noted defects to 
EnergySolutions CMF before proceeding with cask operations. Contact 
Health Physics Department for instt·uctions on removal of any liquids or 
foreign materials from the cask cavity. 

n: Care should be tnkcn during liner hnndling opcmtions to prevent 
age to cask scaling surfaces. 

Place a new liner in the cask, if required. The liner cables should be 
taped on the liner to ensure the cables do not interfere with installing the 
1-11 'd, Reload the pallets into the cask, if required. 

n , Treat nny material removed from the bottom of the liner or pallets as 
ntiall radiologically contaminated. 

Attach crane hook lo slings on liner. the grapple ring on the 
liner, or to the lifting ring on the pallet and slowly lift the 
liner or pallet. Clean the bottom of the liner or pallet befo1·c 
placing it into the cask. 

o not damage the seal seating surfaces, the sides of the 
cask, or inner walls. 

Carefully lower the liner or pallet into the cask and detach 
the crane hook. 

Repent Steps 5.2.11 und 5.2.11.2 to place other pallet into 
cask. 
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.2 Ince rimary lid, 

lid torque must be checked prior to shipment per 
through 5.1.4.5.8. 

Attach .the crane hook to the three (3) lifting lugs on the 
primary lid. 

The cables used to lift tile 1>rimary lid must have a tJ•uc 
angle of not less than 45° with respect to the horizontal. 

The primary lid seals shall be visually inspected for 
serviceability ensuring that they are in the proper position and 
free of cracks, tears, cuts or discontinuities which may p1·cvent 
them from scaling properly. The seal seating surface shall be 
visually inspected to ensure that they are free of damage, 
debris, gravel, or any foreign matter. which might damage the 
seals or prevent the seals from properly sealing. If any defects 
arc detected, that may prevent the seals from forming a seal. 
contact EnergySo/lllions CMF. Inspect and clean the seal 
seating surfaces. A very thin coat of vncuum grease may be 
applied to the sealing surface of the seal prior to installing and 
torqueing the lid. Inspect the air test annulus and leak test port 
to assu e that they are free of foreign materials. 

g: rcat all debris removed ftom the bottom surface of the 
lid as potentially radiologically contaminated, 

Clean the bottom surface of the lid and inspect lid bolt holes 
for damage and accumulation of deb1·is. Remove debris, if 
· uired. 

Visually inspect and clean seal seating surfaces for any 
dnmagc or material that will prevent seals from forming a seal. 
If inspection is satisfactory a very thin coat of vacuum grease 
may be applied. Contact EnergySolulions CMF if any damage, 
nicks, gauges or anything that might interfere with the seal 
s • 'ng properly. 

: Care should be taken during handling operations to 
event damage to cask sen ling sm•faccs, 

Visually inspect the cask lid bolts for defects and obtain 
replacement for any bolts that show cracking or other visual 
defects. Lubricate bolt threads, if required and Visually 
inspect lid bolt holes for damage, defects and accumulation of 
debris. Remove debris, if required. Contact EncrgySo/ufions 
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CMF for any bolt holes that show signs of cracking 01· visunl 
· · 1s of distress. 

To more cnsily sent primary lid; after positioning lid 
within guide pins aJ>proxhnatcly 1 inch abo,·c cask body, 
start threading each of the 20 bolts by lland. Once aU bolts 
have been started, clear the area and slowly place the lid 
o o the cask body. 

Lift the primary lid and lower onto the cask and position using 
nent marks and alignment pins. 

Replace and hand tighten the twenty (20) 2-inch primary lid 
ts. 

Tighten all the bolts hand-tight before starting the torque 

• . The use of impact wrenches for the installation of cask lid 
s is not permitted. 

Torque all primary lid bolts to 2S0 ± 25 fl.-lbs. (lubricated), 
using a star pattern. It is recommended that the bolts be 
to ucd a second time to 250 ± 25 ft. lbs., repeating the star 
pattern. 

Pncumntic or hydraulic torque wrenches (non-impacting) 
c used to install the bolts. 

Re-torque all primary lid bolts to 500 ± 50 ft.-lbs. (lubricated), 
using a star pattern. It is recommended that the bolts be 
tor d a second time to S00 ± 50 ft. lbs., repeating the stat· 

rquc on all primary lid bolts, at least once, using a 
pattern to 500 ± 50 f1.-lbs. If any bolts move, go hack 
.2.12.9, 

Torque the vent port socket head cap screw to 20 ± 2-ft. lbs. 

If the vent port socket head cap screw is rcmo,•ed, the vent 
po1•t seal shnll be inspected, if damaged contnct 
EncrgyS0l11tim1s CMF. Prior to installation, the vent port 
seal shall be installed on the vent port socket head cnp 
screw; nnd n thin lnycr of nnti-seize should be applied to 
the vent port socket head cap screw tlu·cads. 

If required by site procedures, install the optional security seal 
on the pl'imary lid bolts. 
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·nsure that nil dirt/clay/debris is removed from the cask lids 
prior to installation of the cask impact limiter. 

e secondary lid thermal shield and upper impact limiter. 

Ensure inner surfaces ofimpnct limiter nrc below external package 
I imits ns specified in Reference 3,2 nnd/or site release limits. Also, this 

any enclosed surfaces of cxtcl'llnl cask body. 

Using suitable lifting equipment, lift, inspect for damage and 
install the secondary lid thermal shield. Contact 
EnergySo/lllions CMF if damage is present. In case required, 
it shall be verified that the secondary lid thermal shield 
wive! hoist ring is torqued to 14 ± 2 ft-lbs. 

nstall the three secondary lid thermal shield retaining pins 
mto the secondary lid lift lugs and insert the retaining device 
· the retaining pins. 

Attach the crane hook to the lifting lugs on the impact 
I' 'ter; lift it, and inspect for damage. 

Position the impncl limiter on cask using alignment marks on 
cask body and impact limiter and detach the crane hook. 

Visually inspect ratchet binder bolts for any signs of 
crncking or other visunl defects, Replace any defective 

olts or pins, 

S, · • Replace the top bolts in the ratchet binders. lnse11 holding 
pins. 

ot • Tools, wrenches, pipes ect. arc not permitted to be used 
on 1rny cnsk ratchet binder, Using these tools will cause 

amage to ratchet binders. 

Tighten the ratchet bindcl'S hand tight and return ratchet 
handles to storage position leaving flip block in the lock 
position. 

lace security seals on the impact limiter. 

Install impact limiter lifting lug covers. 

Inspect the cask tic-down cables fo1· tightness. Tighten if necessary. 
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~c Mealth Physics Technician shall survey all exterior surfaces of the V ::~k for contamination and radiation levels. Decontaminate, as required, 
to meet the limits set in Site radiation and contamination release 
p1· edures and Reference 3.2. 

1e empty cask leaves the shippet·1s facility, the following shall be 

Cask verified to be empty of rndioactive waste. For foreign 
material exclusion concems, cask intcmals must also be 

r11icd clean and clear of all non-radioactive debris. 

Cask internal and external 1·cmovable contamination docs not 
exceed Site Release Limits, 49 CFR 173.428. 49 CFR 
173 .443, and IO CFR 71.87, as applicable (see References 

and 3.5). 

The cask lid bolts and vent port socket head cap screw arc 
01·qued. 

Trailer placarding and cask labeling and marking meet 
D.O.T. specifications in References 3.1 and 3.2 as 
applicable. 

That radiation levels conform to requirements as established 
in Site radiation and contamination release procedures. 49 
CFR 173.441 and, and 10 CFR 71.47. as applicable (see 

efcrences 3.2 and 3.5). 

That the cask lids and impact limiters are sealed with 
ecurity seals. 

That all lifting lugs are removed or properly covered for 
transpol't. 

~ing the Cask from the Trailer 

}ljfi) Removal of cask from trailer is usually not necessary, Authorization to 
remove cask from trailer must be granted on a case by case basis, If removal 
is necessary, nuthorizntion mny be obtnincd from EncrgySo/11tio11.,· CMF. 

~cate the trailer. 

~Position the trailer and cask on a level surface within rcoch 
and safe land limit of the crane. 
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U ~Be sure that the trailer is leveled by verifying with a leveling 
~ :ool. Use the trailer landing gear or airbags to move the 

trniler up or down. 

Wnrning: The cask tic-down ratchet binders/turnbuckles hnvc stored energy. Uc 
sure to isolate the eye of the connecting wire rope so that it is not 
wound up, creating more stored energy that wen release cnn cause 
severe injury, Plcnsc contact EnergySolutions BLF if needing 
nssistance with rcmo\'lng cask tic-downs. 

~re the cask for removal from the trailer. 

~ Loosen the cask tic-down cables. Unscrew the shackles 
~ from all four of the cask tie-down lugs. 

Inspect the cask tie-down system. Set the cask tie-downs in 
a safe location. 

Using a 5/8" alien wrench, remove the set screw plugs from 
the cask lift pads. 

Clean and inspect the cask lift pad lugs. 

Be aware that the cask must be set back into place using the 
alignment marks on the bottom impact limiter and cask 
body. 

C--::::?1 R~move .upper impact limiter and secondary lid thermal 
~ slucld. l·ollow Steps 5.1.2.1 through 5.1.2.2.2. 

Check tol'que on the pl'imal'y and secondary lid bolts and 
ensure all bolts are torqued to 500 :i: 50 ft.-lbs., using a star 

attel'll. 

Remove cask lifting lugs from storage rnck on trailer. 

Visually inspect the cask lift lug bolts for defects and 
obtain replacement bolts from EncrgySo/111ions CMF for 
any bolts that show cracking or other visual defects. 
Lubricate bolt threads, if required. 

~ Visually inspect lid bolt holes for damage, defects and 
J2:;!!?' accumulation of debris. Remove debris, if l'equircd. 

Contact CMF for any bolt holes that show signs of cracking 
or visual signs of distress 
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Install lifting lugs on cask using a 2" socket and torque 
bolls to 200 ± 20 ftAbs. (lubricated). 

W-- Connect lifting equipment to the two (2) or four (4) cask 
lifting lugs. 

Adequate lifting nnd handling equipment is the 
ponsibility of and will be provided by the user. 

Do not use primnry lid or secondary lid lifting lugs to lift 
cask. 

The cables used to lift the cask must have a true angle of 
not less than 60° with respect to the hm·izontal, 

~ Lin cask out of bottom impact limiter, using suitable lining 
uipment. 

mpty weight of the cask with lids is a1>proximately 
1,550 pounds, Maximum expected weight of loaded cask 

e up to approximately 65,700 pounds. 

move the cask lifting equipment, if requil'cd, and p!'ocecd 
with cask use. 

, . · ae Cask on Trailer 

· iler. 

Position the trailer within reach and safe load limits of the 
crane. 

L ~-sure that the trailer is leveled by verifying with a leveling 
~~~I. Use the trailer landing gear or airbags to move the trailer 

up or down 

. Pre urc cask for rcinstallation on trailer. 

J""'--_.,t;....__ 

that all lid bolts on the primary lid arc torqued to 500 
~lbs .. 

Reinstall the two (2) or four (4) cask lifting lugs per Steps 
5.3.2.3 - 5.3.2.11. where applicable. 

Connect lifting equipment to the two cask lifting lugs. 

The cables used to lift the c11sk must hnvc a trnc 1rnglc of not less 
thnn 60° with respect to the horizontal. 
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· -~ .. Do ~ot lift cask by lifting lugs on the primary or seconda1-y lids. 
'•·-'----

.,..,..,.Lr. Be sure the lifting equipment is adequate to lift the cask. The 
empty weight of cask with lids and thermal shield is 
approximately 51,550 pounds. Maximum expected weight of a 
loaded cask is approximately 65,700 pounds. 

-~----~,• Ensure inner surfaces of impact limiter arc below extcrnnl 
pnckagc limits as spccincd in Reference 3.2 and/or site release 
limits, Also, this should include any enclosed surfaces of external 
c , body. 

Jpe clean the inside surface of the bottom impact limiter. 

Verify the interior of the bottom impact limiter is free of 
debris and has no obvious damage (e.g., rust, holes, gouges, 
cracks, etc.). Notify EncrgySolulions CMF if damage is 
observed. 

Inspect and clean the bottom surface of the cask. 

Verify exterior cask bottom and lower impact limiter 
surfaces has no obvious damage (e.g., rust, holes, gouges, 
crncks, etc.). Notify EnergySolulions CMF if damage is 
observed. 

[' ~ion and slowly lower the cask inside the bottom impact limiter 
~ ~~i~~ the alignment mark that was noticed when the cask was removed 

from the bottom impact limiter . 

.P ~vcr cask into bottom impact limiter very slowly to prevent any 
~~:~age, 

Install security seal between lower impact limiter and cask body. 

Unbolt and remove cask lifting lugs from the cask and mount the cask 
lining lugs on the storage rack on the trailer. Install and securely tighten 
the bolts. 

Replace the cask tic-down cnbles and lighten. 

· Replace the secondary lid thermal shield and upper impact limiter. 
Follow Steps 5.1.2. 7 thl'ough 5. 1 .2. 7.8. 

Page 36 of 42 



RSCS TSD 20-083 Rev01 
Page 106 of 226 

Handling Procedure for Transport Cnsk 
Model 8-120B, C ofC Number 9168 

TR-OP-035 
Revision 29 

cturn to prnpcr point in handling procedure and proceed with preparing 
the cask for transport. 

Preparation of Empty Packaging for Transportation 

he p1·ocedurnl steps for preparing empty packaging for transportation Ht 
the unloading facility ar·e included in Section 5.2. The procedure described 
in this section is intended to be used when an empty package is prepared for 
tra ortation at a locution other than an unloading facility. 

· After completing Step 5.5.7, verify that nothing is obstructing the viewing of 
cask information. Tape, magnctst or any other objects may NOT be placed 
over the cask CoC number, Model/Serial number, name plate information, 
Typc-B, tri-foil, etc, 

ipping the cask radioactive empty, UN2908, pre-shipment leak testing is 
·cquircd, 

Confirm that the cask cavity is empty of radioactive waste contents, to the 
extent practicable. For foreign material exclusion concerns, cnsk internals 
must also be verified clean and clear of all non-radioactive debris. 

/: ~vey the cask interior to confirm that the removable contamination does Ji37 ~~: exceed the limits of 49 CFR I 73.428(d). Decontaminate the cask 
interio1· as necessary lo satisfy the removable contamination docs not 
exceed the limits of 49 CFR I 73.428(d). 

eplacc primary lid. 

he secondary lid torque must be checked prior to shipment per 
5.5 through 5,1.4,5,8, 

Attach the crane hook to the three (3) lifting lugs on the 
rimary lid. 

The cables used to lift tbc primaiy lid must have a true 
· ngle of not less than 45° with respect to the horizontal, 

The primary lid seals shall be visually inspected for 
serviceability ensuring that they are in the proper position and 
free of cracks, tears, cuts or discontinuities which may prevent 
them from scaling properly. The seal seating surface shall be 
visually inspected to ensure Lhut they nre free of damage, 
debris, gmvel, or any foreign matter, which might damage the 
seals or prevent the seals from properly scaling. If any defects 
are detected, that may prevent the seals from forming a seal, 
contact EnergySolllfions CMF. Inspect and clean the seal 
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seating sul'faces. A very thin coat of vacuum grease may be 
applied to Lhe sealing surface of the seal prior to installing and 
torqucing the lid. Inspect the air test annulus and leak test porL 
to ure that they are free of foreign materials. 

: Treat all debris removed from the bottom surface of the lid 
tcntially radiologically contaminated. 

Clean the bottom surface of the lid and inspect lid bolt holes 
for damage and accumulation of debl'is, Remove debris, if 
· quired. 

Visually inspect and clean seal seating surfaces for any damage 
or matel'ial that will prevent seals from forming a seal. If 
inspection is satisfactory a very thin coal of vacuum grease 
may be applied. Contact EnergySolutions CMF if any damage, 
nicks, gauges or anything that might interfere with the seals 
s ling properly. 

Care should be taken during handling operations to 
event damage to cask senling surfaces. 

Visually inspect the cask lid bolls for defects and obtain 
replacement for any bolts that show cracking or other visual 
defects. Lubricate bolt threads, if required and Visually inspect 
lid bolt holes for damage, defects and accumulation of debris. 
Remove debris, if required. Contact EncrgySo/utions CMF for 
an:r bolt holes that show signs of cracking or visual signs of 

IStl'CSS. 

Lift the primary lid and lower onto the cask and position using 
, · gnment marks and alignment pins. 

To more easily scat primary lid; after positioning lid within 
guide pins approximately 1 inch above cask body, start 
threading each of the 20 bolts by hand, Once all bolts have 
been stnrlcd, clear the area and slowly place the lid onto tl1e 
c k body. 

Replace and hand tighten the twenty (20) 2-inch primal'y lid 
bolts. 

Tighten nll the bolts hand-tight before starting the torque 
sequence, 

au · . The use of impnct wrenches for the installntion of cask lid 
bolts is not permitted. 
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TOl'quc all primary lid bolts to 250 ± 25 ft.-lbs. (lubricated), 
using a stnr pattern. It is 1·ecommcnded that the bolls be 
tor~ued a second time to 250 ± 25 ft. lbs., repeating the star 
attern. 

Pneumatic or hydrnulic torque wrenches (non-impacting) 
uy be used to install the bolts. 

Re-torque all primary lid bolts to 500 ± 50 ft.-lbs, (lubricated), 
using a star pattern. It is recommended that the bolts be 
torqued a second time to 500 ± 50 ft. lbs., repeating the star 
pattern. 

Check torque on all primary lid bolts, at least once, using a 
circular pattern to 500 ± 50 ft,-lbs. If any bolts move, go back 
to tcp 5.5.1.9. 

rquc the vent port socket head cap screw to 20 ± 2-ft. lbs. 

If the vent port socket head cap screw is removed, the vent 
port seal sbull be inspected. If the vent port seal is damaged 
contnct EnergySolutim,s CMF. Prior to installation, the 
,•cnt port seal shall be installed on the vent port socket head 
cap screw; nnd a thin layer of anti-seize should he applied 
t he vent port socket bend cap screw threads. 

'required by site procedures, install the optional security seal on 
r1mary lid bolts. 

Ensure that nil dirt/clay/debris is removed from the cask lids 
prior to installation of the cask impact limiter. 

ondary lid thermal shield and upper impact limiter. 

1er sm•faces of impact limiter are below external package 
cificd in Reference 3.2 and/or site release limits. Also, this 
de any enclosed surfaces of external cask body. 

Using suitable lifting equipment, lift, inspect for dninage and 
install the secondary lid thermal shield. Contact 
EnergySo/11/ions CMF if damage is present. In case required. it 
shall be verified that the seco11da1-y lid thermal shield swivel 
oist ring is torqued to 14 ± 2 f\.-lbs 

,stall the three secondary lid thermal shield retaining pins into 
lC secondary lid lill lugs and insert the retaining device into 

the retaining pins. 
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~ ttach the crane hook to the lifting lugs on the impact limiter; 
~ ~ft it, and inspect for dnmage. 

~ Position the impact limiter on cask using alignment marks on 
~ _ e cask body and impact limiter and detach the crane hook. 

eplacc the top bolts in the ratchet binders. Insert holding pins, 

Vismslly inspect ratchet binder bolts for any signs of 
crncldng or other visual defects. Replace nny defective 

olts or pins, 

Tighten the rutchet binders hand tight and rett1rn ratchet 
handles to storage position leaving flip block in the lock 

rcnchcs, pipes etc. are not permitted to be used on 
ratchet binder. Using these tools will cause 
o ratchet binders, 

Install impact limiter lifting lug covers. 

Inspect the cask Lie-down cables for tightness. Tighten if necessary. 

The Health Physics Technician shall survey all exterior sUl'faces of the 
cask for contamination and radiation levels. Decontaminate, as required, 
to meet the limits set in Site radiation and contamination release 
procedures and Reference 3.2. 

[;, £..ore the empty cask leaves the shipper's facility, the following shall be 
~ :i~~nne · 

Cask verified to be empty of radioactive waste. For foreign 
material exclusion concerns, cask internals must also be 
· rifled clean nnd clear of all non-radioactive debris. 

ask internal and external removable contamination docs not 
exceed Site Release Limits, 49 CFR 173.428, 49 CFR 173.443, 
and IO CPR 71.87, as applicable {see References 3.2 and 3.5). 

~h ~he cask lid bolts and vent port socket head cap screw are 
~., ~ropcrly torqued, 

Trailer placat·ding and cask labeling and marking meet D.O.T. 
pecifications in References 3.1 and 3.2 as applicable. 
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(."' ~at radiation levels conform to requirements as established in W ~;~e radintion and contamination release procedures, 
49 CFR 173.441 and, and IO CPR 71.47, as applicable (see 

erences 3,2 and 3.5). 

That all Ii fling lugs are removed or properly covered for 
transport. 

6.0 RECORDS AND REPORTS 

The following reports shall accompany all loaded shipments and be maintained in accordance 
with Reference 3.4 or other facility applicable records requirements. 

6.1 Shipping papers per 49 CFR Pan 172 (see Reference 3. l) - prepared and certified by 
the shipper 

6.2 Vehicle Radiation Survey - prepared and certified by the shipper. 

6.3 User Check-Off Sheet or equivalent form - prepared and signed by the shipper 
(sec Attachment 7.1). 

6.4 Prior Notification Forms (if required). 

6.5 State Permit Forms (if required). 

6.6 Statement that prcwshipmcnt leak test of cask has been completed. 

7.0 ATTACHMENTS 

7.1 User ChcckwOff Sheet 
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Attachment 7.1 
USER CHECK-OFF SHEET 

Date $:t"J,ff ShipmcntNumber /9-0,'17 Wastcldentifieation l°S''i711..- I 
Opera1or(s) Z,t1.d. a,«""' HP Tcchnician(s) ,:r;.!.!,.::::'"a...1,lku~,_.e-i:..:.... _____ ,--1 

_".J.;_A_-..-'i'-'t.._L_.;_"-.... l_o __ r_P ____ Cnsk ID/Serial Number ' g -I u.. B,.. 1 
Shipper i!ew L,_~11-i.,. Driver QJ.ptff.,J~,,..., j /Z-i c../,... r,,., J 
Time of arrival on site b100 Time of departurcfrom site 111 ~- , /.!. 0 /, I; 

PLEASE INITIAL WlmN COMru:TED 

I) Two independent physical verifications of secondary container's closure system. if 
required. 
2) Check interior of cask, bolts and bolt holes for forebtn material/ water 
3) Primarv and secondmy lid seals /seating surfaces are insnected (when applicable) 
4) Vent !>Ort STAT-0-SEAL and Cao Screw ore insocctcd (when aonlicable) 
5) Primary and Secondnry lid bolts torqued 

Torque wrench datn: Serini II M.ti t'(l, •- OD "1-

Calibrntion Dote Calibration Due Date q -1 'I · 11 
6) Vent Port Cap Screw torqued 

Torque wrench data: Serial If t'J\. (!,. fW • O 1 (,, 
Calibration Date r;-~,2."'Z.- ~ l'1 Calibration Due Date .t"·i..1. ~ h'> 

7) SccondarY Lid thermal shield rcolaced 
8) Impact limiter ratchet binders rcolaced, hnnd 1i12h1en nnd left in the lock oosition 
9) For nn 8-120B cask shipment, both Prinmry nnd Secondnry Lids and Vcnl Port 

seals have been ore-shioment leak tested ocr Reference 3.3. 
10) All 3 test port set screw pings replaced/hand tightened and vent port socket head 

cap screw with seal replaced/torqued ., 
Torque wrench data: Serial II {\A(.. T W .-l} 1 t., 
Cnlibnnion Date ~, 1--1..- I '\ Calibration Due Dale S"" ~ 21. ~ Z " 

11) If cnsk removed rrom lower impact limiter: follow Steps 5.4.4.2 through 5.4.4.5. 
and forward bottom of cask/lower imnacl survev 10 EnerevSo/111io11s CMF. 

12) Unoer imuact limiter to cask bodv sccuritv seal installed. Seal II 0 'S7 t r.,q S' 
13) Other Security Seals on Secondary and Primary lid, Cask Body to Lower Impact, 

Uooer lmnact Man Wav and Trailer Tool Box Installed or Verified in pince. 
14) lmoact limiter liflin2 lug covers reolaccd 
15) Cask tie-downs hand tio:hten, inspected and taunted 
16) Cask lnbels and mnrking adhered corrccllv nnd legible. 

OPERATOR 
(0) 

11.-

1q 
;Vfa 

.. -r 

,c 

PLEASE COMPLETE AND INITIAL smrp1-:1t/SUl'l-:R\'JSOR S) HEAL'l'll PHYSICS n:cHlHP) 
17) Cask pavload (including shoring) I Max. 12,250 lbs. Actual S-7rn Initials 7h~ 
18) Decay heat (ifappllcnble) I Max. 200 W Actual o ,3tt1 Initials ---zr:::. 
19) Gamnm - .. at 2 meters from trailer ~ !HP) (S) 
20) Gnmma - I <" at cask surface I 7o A\ (HP) (S) 
21) Gamma - in lractor cab 1 ,, (HP) (S) 
22} Smcarablc bela•l!.ammn (d/m/100 cm2) (HPl (Sl 
23) Smcarable alpha (d/m/100 cm·) (HP) ($) 

I hereby ccrtily 1111111h11 ubo1·c s1u111m\ln1S 1uv corn:cl 1111d 1l1c cn.k hns h.'lln lomkd 1m1I l~li.'<l in 11ct.·onil111cc with uppnwcd proccduros, 

Operators :J'"°"""""' L-\\"U 'Foy T!x-0-c_;/iy ;~,._,'i1 ;;/1,,../,vv,.5 
:Zo.J.... O,A-t.,v,.. 

Health Physics Tech(s) :JI~ ~ '"-
po v-1 $ i.,....-. S"""-

Supervisors/Shippcr(s) 6-e,o,u... kC-10..1
• ~ 
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Ptt-Sblpmenl u:ik Tnl for8-l:Z08 Cask 
!',RC Cc,rtirl=i-1., uf C0111plil>•ce ft 68, RC\·. :Z~ 

2..i Eneriey.Wulinm C-J 10-E.0007. Rcv.24. 8-1206 Shipping C:isk 

TR-TP-008 
Revkio11 I 

2.S Leak Ti:stini; S;,c,:inlist.<. LLC: PQRT No: PCMT-PRESSURE DECAY
F$-ll-1'.!0B.M,20l7. RC\·isian 3622.01. Proccdu,e Qu:,lilicatian Rcw;<>rd 
1':!ebi;c (PQll;I'} fo,-P=un, d<=:y look lest. pre-shipment le:ol: test oiS• 
120B c:,sk dosw,,s. 

2.6 ASTM f:2930·13. S111mluru Pntctieo ror P=•= Dccny Leak Tc~t M<thod. 

2.7 F.Jl<t'S.vSoluriom. ES-QA-PR.006. Qmolifiearicm ond C~ifi,:::,1ionof 
Nomf:st=n·• Testing Pcn,onnel {Wriltc:n PnictiecJ • .:m:eti\·c =isiM 

2.l ASNT • lktommcndcd Practiec No. SNT-TC• IA (PCJ'5on:I Qu,Jifio1ion 
;ind Ccrtificotion in )l:endesmrc:iive Tcstini,:12006. 2011mK12016 Editions 

2.9 E~·.<rr,/11/iun.r CS-QA-\\'1•002. Measuring =nd Test F.quil)mffll 
C:ilibm1ion. effective n,visio,i 

PERSONNF.L 

3.1 l:ncti.')<l.-,/,11iollS' pcn;onnd \\ho perform ar.dfor cvo.lu:uc lc:ik lcs!s ,-h:,ll he 
qu:ililicd and cc:rlified as l.cvel II PCMT. t.,,,•o,f l! Limill:d PO.IT 
(ttnilicd for S• l 20B C<ISk l'C"MTI. or Level Ul. I.Tin acainlancc wi1h 
Rcfm:ncc 2.7. 

3.2 Tr.:iin= ,ond Lcvcl l PCMT 0pcr::110rs an ,o;ork undcnhc di=t 5IIJICl"'ision 
or a Lc,·"1 II PCMT. LC'el 11 Limited PC~T (ccnificd r.,.. 8-1:ZOB c,,:<J: 
PCMTl or l.e\·cl Ill indn:-idml. 

3.3 EmployeeJ<of organmitionsolher ll1:1n Energy.'i,,Frill'un• who perform amL'or 
cvo.luatc lal: tests shall b .. quolifi...t and ccnitied a.,; l.cv .. 111 PCMT. l.c\-el 
II-limited PCMT (certifi,ed for ll-120B c:is1c PCMT). or Level Ill. LT in 
ac:conluncc wi1h Refen:nec 2.8 b:lscd en !he miulrcmcnl prcr/ided m s«tion 
11:.SofRcrcmice 2.2. 

3.-1 Opcmtfons :md.'ormainicn:mcc personnel arc responsible for prcp,uing; a 
e:tsk f<'r tcstm;., using Referent• 2.1 =nd providing handling; suppon during a 
pre-shipment leak lest. 

4. DEFJNTTIONS 

4.l Tenn!,: 

4.1.1 S.-t -~· 1'l111{- l-1 ,:,- set ..:re" used as ._ cover to plug all ; test 
rx•rts {primary/s,xon~ry lid ~nd vent poru.}: Refen,nce :ZA. Item 3-l. 

En""l:Y Solllrioas }'l'l)priru, ry 

RSCS TSO 20-083 Rev01 
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p,..._Sllipmcal Lc:Rk Test for 8-1:ZBB C1>5k 
l'o"RC CeniricAte of Complinntt 9168, R""·· :Z4 

TR-TNIOS: 
~islon I 

$) .... bol ,_ 
T..-t .. "' 

T_ 

n,_ 

Tc.,1111'-!I .. ..,"'. 

T-

T...,,,_. 

p~..__.,fi: 

P-r..,. ,-..,c,.. 

P....,.,...,.. 
P,-....i,._'li.,. 

T,-Ao...,-t 

T,._ 

T1,1-◄ 

U.2 

-1.1.5 

4.1.6 

4.1.7 

ttnif:1. 

P:da 
'(. 

·c-
-c-

• ..-.,.. .... , ill't1dCapS.-mr - 112~ sodoethcade:,p..-,re"· ( iogeihcr 
with STAT-0.SEAL) ~ to plui; •·cnt port: Reference 2.-1. 1km 27. 

Lid n.,1,., _ i- he:,. hco.d bolt U5Cd 10 fasten prirnm)' and scrond:iry 
lid• to cask body: Rcfc:rcncc :Z.-l. l1cm 39. 

1'<-nl l'nrt S,mf-STA T-0-SEAL IO seal vct11 pert: R<fe=oc 2.-1. 
ltc,n26. 

Ud S.:lll• - In...,,-;ind cuter 0-rinp used 10,;e#t pri=, :Ind 
:,ccond41)· lids:. Refc:rc,,,:c :?.4. Items 22 1hru 25. 

.11,m!f.,/d Gatker- Gasket plr,ced on the b<m~m 8- l :?OB cask 
numifold lestfrcnl port c~nncaor bef~ install:ttion (Soc 
Atuu::hm,:nt O. 11cm 9]. 

CL-Calibr.ucd Air Flow 1.eak Storufard (C:tlibr;,ted L.:ok) 

ft........intion 

The ambic:nt3.i:r~ in 1hc .m-c=aoft=-~c,; 

T,c:mpc:mu,r-of,be pri~ci:rs«or,ti::uy?id mrfr11:c (mc:isumi-»-Ghi:it) 
im:brs rrcm..., ,.,.,,ifoldl 
Tli:e =ahimt .ur rcm;,cr.izurr- in 1he .t:l1'Q o(ft rnt 

T....,...,...,..rt"t. 

::i.tm ee,,-e.c _¾:•(' 
<<:l'lifiO<I c:outo=..S l<ol: 1..._. r.nc with rcm1•:rn1m corrmion r:.:.,, 

mi,,ar,sec n~ minimum ~ur.c-stub111ty vcrtra~ion tillK' from T.o.b!c I 

minorxc The miniZE11Jnt te:s:t d\\.~ll lim~ dr,:;a,1ian tiom Tcbrc 2 

f;.ig lnilial pn:ssme f« o p,rliminmy •>:rum al,"b.tion 

P.i1t fiW pttSSd1r fc:-:;i ~limi'l'W) 'l-)1kttl -i:::alwnl1ic,m 

P,;,i: !niili:11[ pJnS,~ f.o:r a. fm;il 1oJ'Jl:i:m- =.m,r.z= 
Psis: Ftrlal prn.'Wr-cfi:ir.- fin:al 1y,.trm-1;4liht..11~f0n 

mino:'S« :Ffri11Hzed dwc-U ti= { 1cn,;er ~ion of T u.D-11tW $ [fi\.TI i~ 
of~1urc taOTl:Rion 

r T~~ grThc:: ~ (It wco~ lid.~::.«t mCHbfird "'h1ti11 ~ 
in.dL:ti, f rcmu~q- aw:iirold, ~1 lh-c- ~:tnnio1=-nf lbe- l ~.:iiL D,;1:c-cti.1:11 TN 

(' lcnpc.r=~-on.bc prirn.:t) otsem.nd.:izy lid sur~t me3wred •i'lhtn .; 
irn;hn from IC'\I: m;niratd> .011hc C"nd r"lf:hir t.c-.11. l>nC"Cti~ Te"-1 

Enc~· Sofu,;ons PNpriclary l'age6ofJ0 



Pn,..Shipm""t 1-nkTe,t for8-t208Ul$k 
NRC Cer1ific::i1eor0>mplilt11a, 9168.Rei·. 24 

TR-TP-001! 
Re>·ision I 

5. TOOtS, MATERIALS AND EQUJl'MEJl,T 

S.I Equipmont 

Smee All M&TE rqt1jpmfflt lmcd_i11 tbi.s s«1io11 is m.:111agro by 
EoergySofJJtion,: per- Rerere11~ :vs1·. 

S.1.1 A m3nuntl)· poWl:f!:d ~ir pump orde:111 dcy ~ir supply or hauled 
nilrngon. 

5.1.2 Calibrnted Lcik 

5.1.2.l 

5.1.2.3 

S.1.1A 

5.13 

S.1.3.1 

S.J.3.1 

5.1.4 

5.1.·U 

S.l.S Tima-

5.1.5.1 

UCO mood CM52H-4l008AO/J/l 7-2 or NJt1r:<1lent <JS 

dctamined by En~&>lutl<>n< Lc,,-e1 !Tl. LT. (0th"' 
mmn,factw-= nnd modds. ofca1ibr:i1ed st:mJl:ird fc:ik mav 
bi: lldded 10 !his proccdll.l'e fol!owing tc>·el Ill re,·iew of· 
wp;,lii:r ~nd ,·a1id:llion oftest temperature limi1:11io11). 

llnvc II NIST ,.,.=1,k, e:,lrbC".uio:> tlult hos t,c..,, p,:r!om,ed 
v.-ilhin !hr pca:cding one ycir (12 Il1Qmhs), 

Bea Stainless Sled or oihcr noo-fragile.com>Sion resistant 
ma!en~I. 

Be~ non-rc.-..:rvofr (0Ffl en::!) fe:,L H:ise a c:tlibr.11<:d air 
or nim>i;cn !cbgc rote Iha! is less •h:!n m;, «[uh:i[a:11 of 
8.75 E-0-l mm·ec/see~an up,1n:om prc:ssim:of:itlc::ist 
two atmosphc= :ih<elute. and downst=m pressure of one 
ntmos;phcn:'. 

Thr A<h.....,ft DC 251 -1-t.7 to JO mig compound pressure 
g;,ugewilh rcsoltr!ion of0.01 i,sii:: h:i.~ been qu.~tified 
(Ref=na, 2.S) for !his procedw,e. 

The ,::iuge $lull have a NlST trnecble calibration•. 

C:,libr:m:d Tempernturc M~suring Device {Thermom,:1er) 
with resolution of0.1°C or smaller :,nd eum:nt calibration 
t=cab!<e 10 n N 1ST sbndnnl is r,:quired. 

Stopw:uch. time,- or other 1imc keeping di:vicc. The 
SIO(>Walch oro•henimc keeping ck-vice ,_.;hioh is uscJ for 

P.o,:e7of30 
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1'.....sbipment Lenk T~t for 8-120B Otsk 
NRCCcrtir,cneofComplmacc 9168. R.N.U 

TR-Tr.ODIi 
Rcs·i$ion 1 

5.1 

S..3 

S.T.6 

\he dc:lermi!Ultion om! control of1hc miniml111l tcst dwell 
times shall have • cum:nt ,;:,.libr.ition cenific:ite or 
vcrif1e:11ion completed. 

Test m:mifcld 

S.1.6.l TC>! Mnnifold wi1h (mings.. v~lv~ nnd robin~ wi1h 
~ppropri:11e end conn~ion ~nd m~nifold gasket to con~t 
to 8-120B c:,~k lid test port {see A11aehmer11 D. h..-ms 8 ~nd 
9). 

Materfals 

~.2.1 Cle::millg Agent (SO]Y:nts) 

S.2.1.l If needed for permanent =k equipment.. cleaning :,gents 
slwl be supplied ::ind shall be Accmnc. lsopro;,:,nol. nr 
othc,- solven1 pcrmim:d by En~y.~lulio,,,. 

5.22 Sea.I Iubric:mt 

5.2.3 

5.1.2.1 Whctt, net!ded (or =I i11st:>.lla1ion. appro\ot:d by 
EnergySofuliom ligh! co:,1 ofO..ting lubricant (l':lrl<er 
Supcr-0--Lube) on be used.. 

fasteners lubricml 

5.2.3.1 Moly•Z. Nc:olubc. or nnti-sdzc or cqoi:vaknt as permitted 
by Energy.S:.,/1tlim1>. 

Tools 

Note: Tool!! :ire roverttl in Refettllce 2.1 nnd pnnided in Ibis 
dncumcnl for infonn:ition un~·. 

5.3.1 Sockm ond "'-rcnchcs 

5.3.1.1 

S.3.1.2 
\. 

5.32 Calibru1cd 0-75 U.-lb. nod 0-600 !\-lb. torque wn:nch.. or equivalent. 
with uppropri=te adnplers. · 

,-
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P....Shipl!:lettl Lo::tk Ttst ror 8-120B C:.sk 
N'RC Cer1ilic::11e orC0111pllDncc 9168. Rev. 24 

TR-TP.008 
RCYisicn I 

,_ SCOPE 

I.I 

1.2 

I. I .1 This procedure ddineQti:s lh" n.-quircmcn1S for p<:rfom,ing pre• 
shipmcr11 legk,,gc rate testing {pro-shipm"'lt leak ll:$!S) on U,e Model 
8-1208 shipping CIISk con1:1inmi:n1 •)'Siem in eomplm11ce ";u, 
Rcf c:rcnccs 2.2 ""d 2...l. Thcs,: test; are estiblishm lO show that the 
Model 8-120B t1lSk bas been :ISSCmhlod com,c1ly. This pn•t<:d11rc: 
covers II prcssim:: decay look t<S< lcchnique.. 

Apptioability 

1.2.1 

1.2.2 

Thi:$ p,o""'1111c ,::s1o,bJishcs the method for• P"""•hipmi;nt leak 
testing of Ille Mo,l<:I 8-1208 shipping cask used under R.,f=nc:c: 
2.3. 

This prnccdim:: is >pplic:iblc "'4 pr:,,shipmcnl lc,ii,; tes't of the 
following closures: 

1.2.2.1 

t...2.2.l 

Primary and sccond:>,y lids 0-rlns 00flUlinmcm b<>undo,y 
seals. 

Vcn1 pon plug clo,u.,,sc,l {STAT-0-SEAL). 

This ~urc is issuc<I only for;i p..:-shipm:,u lc.:ik lest of 8-l20B 
=kclosun:s1oscnsitivi1ycqo:il or~cr(moic sensith,c) than I" 
10·• rcr-cm)/= afnir :is described in Rdi:rc:nc,e 2.2. 

1.2.4 ~urc Qw,1lr1c:11ion Testing to support !his pn,«dure "'os 
performed :,nd <loc:11mcnled in Rcf=cc 2.5. 

1.2.S This proccduruho.11 be llSCd wh•• en ... iromm:nt. cquipmc11t :>nd "'1.d: 
lid metol tcm~:,re be1,-u,, .2S (-4 "C) 10 140 degrees 
F:ihronhcit (60°C) inclusi•·•'. 

2. REFERENCES 

2.1 TR-OP-03S. Handling Pmcedw,:: forTr:inspo11 Cnslc Model 8-!2013 =I:. 
Ccnlf 1c;m, of Complfantt Number 9168. clfccr.ivc =i<ioo. 

2.2 ANSI Nl,1.S.2014. Amcric:,n N:iiion:tl Stoncford forRadiooctiv,:Mw:rillls· 
Lo:ibgi, Tes1S on Pa~cs for S!upn,enL 

2..l NRC Cc:nili,:cIC orC<>mpllanec f« R,,dio:,ctivc Matcnols 1'3cko!,lC
C<!rtif 1COte Numbtt9l6S. Rev. 24 fer pocl<asc ldcmilic:i,tion Number 
l/SA/9 i681B(U)•96 

tnorgy Sof11l1uns Proprie1:1.,-
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/ 
Pr-e-Sbipmcnt Lc:,Jr. T<>St for8-l:?nB Cosk 
NRC Certirc1eof Compli:lnc.- 11168.. Re,·. 2-1 

TR-Tl'-GOII 
Rc,·bion I 

6. 

6,1 

TEST PREPARATION 

Pn:n,quisitcs 

6.1.1 If ,hippini; lh" cask as, T}pc•B pacbgc. d~ p,im:;ry/ucond.3?)· lids 
and ,cnt port =Is mom I>, knl: tested prior to ....,ery 8-120B =k 
shipment. whethcr nr ntll lid! fid hol!S "' 1hc vcnl pon: socl:t:1 he.,d 

6.1.2 

6.1.-1 

6.15 

cp scn::iv 11:ivc been n:mO\.'-c-d. 1 

This prnccdu~ ml1$1 be used "ilh the, 1:t1cst revision oflh~ 8-1208 
ask h:indlini; proccd=. TR..QP.035 (Rcferem;c2.l). 

Cleanliness - Cle:in lincss rrquirenmns !or 1hi,se closun:s are 
addressed in References :?.1 :u:d ll 

The ,;:;:,<k sh:ill be "'~amincl visually for in!egritr. condition of s~ls. 
and sc:~lini; surfac,:s, 

Prior to F(fonning p=-,<hipment t,:,il,: 1ests. the user should conduct 
th<: folio" ing inspcc1ions (wi11l ~ listed below) reprdl""~ of 
whether primary !llldlor serondary lid is r,:quir-..1 t,, be 
n,mo,·cd',q,laccd durini; .,,,.k h:inJlin~ opomtimK 

6.IS.I 

6.1.5.~ 

G.J.S.,3 

v, .... ny ir1$pcd the ~c=ibtc sols nnd Seal scatini,: 
surface of the p,im.1ry and sttond:iry lids. E=rc lhat 
these surfm:C$ o.rc fm, of<kbrn.. dirt and any Olhct potential 
amt.:1mic1:mts. If the seal surfaces h:,,c to be cf.,.nc-d uS<c a 
lint f.tt cloth with m<>dcratc amo11n1 ofisopropyl.nlcohol 
<it ncctone nnd. if n:cess,uy. appl~ n very light (thin) cout 
of ~:icuurn !:7'C"><: (fer exnmple. Parker Supcr-0-Lub,:J on 
:scars cxpo,cd surfac=. Do no! attcrnp110 rcmo,c =Is 
from their =~i•c do,-.:tail g,uovcs loc,,~d on a e,,sk lid. 

Inspect prirru.ry-/sccondary lid lest ports to aisun, thtt1 they 
arc not blocked and ore fm, of dirt nml'or gr=. Cle.in lid 
1cs1 pons.. as necessary. 

Visually inspect u,c ,en! test port for uny obslruetions. :1n<J 
clc:,n the port .is n«css.uy (The vent pon: sockd hQ<I cap 
<crew shou[d .,n[v l>c looscm:d or removed 10 ~J;c,e 
intern;,! i::i:sk p,,;_,urc in order lo lifl lids or lo in,·esti~lr 
wnr port test foilcm:s). 

E:u:cptim,: If during loud In~ pn,c= £.ncrr;ySuluri,ms op1i<>11:d 
!:lmper=I connectini: t«O adj,,ecnt lid bolts on 
prim:1,y orSC<"On®ry· lid closu.-c "111llin aiibrokcn 
(prim:,ry· or ,..,..ndar:,- lid ""d ir,; bolls have nol bttn 

RSCS TSO 20--083 Rev01 
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Prt--Shipm""t U:lk Tc,it forS-1208 C:isk 
NIK CtttirioleorCompli:u,cc<.>168. Rev. 2-1 

TR-TP-IID8 
R"'•ision I 

6.2 

6.1.6 

6.l.7 

6.l.S 

fffflG\·«J during hnndling opcr.1tions).1hccl0>u.-c"·lth un-
10..,pcrcd l<C:11 don: n<>t need 1G b<- n.-mo.-ed for 
in,pccdon or sc:,b :inti •e:tlini: surfac..,. hat \'l!rit"icotioa 
or n,quin:-d lid boll lorqoc :>nd pre.shipment leak Im i:< 
requin-d to ,·crify proper c:uk ~mb~-. 

Inspect pre-shipmen! l=ibi,,c- ,:,.t<" 1o1;ns hoedwor,: ~nd M&:TI: 
"quipmml for dam:igcs. 

lkcord =niial infonn:11ion in (' ASK 1.F.AK -n;sT 
INFORMA TlON A>ID EQUl?Ml,.'NTsc:ctionsaf A11:1chmenc B. 

M= and m:ord cssc:ruial infnnNiion zsociatcd ,..;!h ambi.,,1 
temperature !T =".,.,). tem~ralur: oflid ,wf:cc (T,.,,~,l
tcnpcrature of rnlibmtcd k,,1; ( CL,,..,.l in MEAS!JRl-'-\11:NTS 
section of A11ud1mcm B. DeJcminc runbiont µ=urc (I'....,.,.); and 
record ii in MF.ASUREMENTS Section. 

TeS"t ("nnsider.,tions 

62! BcfOl\: ;,crfonning pn:--shipmcnt !c:,k Jcst<. lhc closure and thr Ic>l 
bntdw:trc shall he ;:,!towed 10 anain "5t:lblo 1<:mp,,r:,1ure. 
Consid=tion shall be gi,cn 10 mc:nsures tl'31 will minimi:,,, the 
dTcct oft,m,pcr.uurc varintion durini; cx..:ution ofthi~ j>roccdure. 

6.22 

6.~.1.1 

6.2.l.2 

6.:U.3 

6.2.1.-1 

6.2.15 

The lest h3rdw:irc should be co-loc:ued "ith the =k 
efosu.,,,; forot le:!$! i:v.o ho11is~cding the lcok 1«1.>nd 
prefcmb!y for:i foll "or~ ;<hifi. 

During the eo-Joc:,1inn. for am,i~mg tcmp:r.r.lun, 
stabili7..:ttion. the t.:st h,,rdw:irc rn:,y not bc irnul:n.-d. 

When pttp:,ring to t.:sl, in"ll:!tion of1he tc,st lr.!rdu.-:lre 
should he considen::d". 

The !est ruirdwarc ~nd object shall he ~icklcd for drafts 
from 5oum::. th:11 would c~u'.<C 1ompcr:11ure v~r~1ion oftJ,o 
test lr.!tdw.'.lrc. 

The le! brdw;:11,: .'.Im! object ~I be '1!ielc!e<.I from 
unncces,:uy r!ldfam bo.:,t sources sucli "' n«ir loc:,r,c,n of 
high hcot intensity lii;ht:>, 

If any of the contAinmcnt seals (prim~,y/sccon<bty lid,,r v,:nt por!l 
nc<d 10 be rcpl:10<:<l for:iny =•on. the cask sh:,11 b,: unlo.,d,:,! am! 
«'fit 10 EnC!'J!.}·><>lbtinns m:1.intcn:mcc fodlity fot sc:il rq,!:,ccmcnt 
~nd p:rfonnoncc of mand:ltoc;- m.~intenan«,:pmodic le~ !est. 

F.ne"l:.'' Soluril>IH Proprirlui,· Pai,, lOorJO 
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7. 

7.! 

7.2 

(,.2.J 

6.:?.-l 

6.25 

[:i,~urc t~ !he =k body.1ids and lck = INllifotd, attlin the 
S<1mc tcmpanturc. Due to high thmn:i r iner1fa of the =k. it mny be 
rcquirru 10 th,-nnnlly !nl~ncc cask componcnI>. manifolds an<l 
,cxtc-m:11 cnvironutcn1. 

Ocpcll<lini; on the crwironmcnul conditions and spcdfrc: 1,=m<try 
or cask closures. JI== st:1bifiza1ion Hmcframcs mny vary. 

Then: is no SJ>CCific ~i=t :1ssod~tod wilh sequence for k•k 
t=s1ini; or Cl$K closures 1prim,11y/=nd:iry lid~ 3/ld \cnt port): 
ho-.,,c-;cr. for ALARA purposc:s such :scqucn= slull be considered. 
For =mple. if C:1Sk is loaded with p;iylrnid and prim:uy/second~ry 
lid h:u been rcmo~cd. i1 is :«omm=nd<:<l that the [¢Dk 1...t ofvcn1 
port ~nd ~ccor.dory lid is complc-tc-d first. 

DETAILED PROCEDURE FOR PRE-SHIPMENT LEAK TESTS 

Note: r~hipmmt lck fet ini:r::ilblion mnrai;:ur::.uion for pririuu-,
:ond ,tttorubry lid i$ provided i11 Se<:tion 7.2. .Prc-•hipmenr 
lc:ill tc,t ill5l:llbrion cot1fii:ur:ilion fnr vcbt r,or1 i,, provided in 
Ser:tior, 7.3. 

Pre-Shipmen! Lo::ik Test Con'.<idcr.!!im,, 

7.1.1 DO NOT "'-er•tightcn !he 1c,;1 manifold when connocting: it to the 
lest pllr!S. Efit is over-1ii,mtencd. manifold adlpta-. or test port 
sc:,lins surfaces may be d.:IITl.'.lgcd. 

7.L2 

7.LJ 

7.1.-l 

7.15 

R.,.-icw the trouhlc,llooting guide listed in Attachmcni C prior lo 
performing the pre-shipment le:ik tests . 

Prc-shipncnt lc:ik test insull:nion configuration for 
prim.1rylsccond:lt)· lid sc:tls i, dcscnbcd in Section 7.1 [Sc,: Ffi;urc I 

. of Attochment A). 

Pre-shipment lc::,k 11$1 inst:ill;).lfon configur:,tion for ,·en! pott sc,l is 
dcscribc:tl in Section 7.3 (Sc,: Fig,,rc 2 of r\lt:lchment A). 

Aflcr compktio,, ofScc,inn 1.2 or 7.3 (dcr,cnding on the test 
sequence). technician sooll proc<:al lo Section 7.4. 

?rc-Shipmi:-nl Lo::ik Test ln,;talla1ion Configur:ition for &-l :?08 C~k Primal)· 
1111d Sc<:ondary Lid Sellh 

7.2.1 Ensun, lhat lhc a,~ is .>~<cmhled in .>ccon!,,m:<, ";rh Ref== ::. r 
and 2.3. 

F.neri:yS1>/11tk>n$ Proprietur, P~ell nfJO 
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7.3 

7.:!.2 

7.2.J 

Vcrit that cask lid bolts an, ?n'!'<"lY torqu<d to ,.:rlucs list"ci in 
Reference 2.1. 

Using• 314-inch allcn "TOltl•. rcmow set screw plug from the 
primary/=nd.lly lid test JIOr!. Rctiin for rcin:1-1:1lla1ioo. 

7.2.~ Verify th3t tltc prim:irylsccond,uy lid test pon js free uf any 
dcbrislfon:ii:n materfal. Remo~~ ~ny dehri, Jfnrc,gn m:uerial fmmd 
in the J)rimn~/5<:"COJldary lid ,csl pm. as nc=i,·. 

Not,:: (her cii;hrcninJ; ofrh.- tot m:ioifald iloc..·e nu! c:m c,_~e darn:igc lo 
lhc test m:inifold i::iskct., ~ primal')'/Soconda>cy lid test port th retds 
or/a11d the prima,y/$<!Ctlnd:iry lid port S"'1llni: s11rface. To prevcllt dam•i:c. 
~=ution :ind pl't'C"ttd ~!,,,.ly 10 eiuure tli:tt tbc:-tcst muifo!d slot"'-c l!Ut 

is not o..-ertightc"cd. 

7.2.S Ensure lhat th<, Test M:tnifold ¢cl is ic gc<><I condition ond 
lubrii::atcd. Rcpfotc if ~cs,::,')·. Att:1ch the Test ~bnifold lo the 
primary or ><=>rulory lid t= pen by p1'%cini; the Tai M:>nifold 
stinger <.!own into tc51 port. Next.hand tighlcn the Test Manifold 
sleeve nut until it is snug. lfn~dcd. a wrench m~y be 11<cd to cii;htcn 
!he tcsl m,nifold sJc,,ve nut. Fii,.>urc l m Att:ichrncnt A shov.-s 
=bled conlisut:1tian for pr,:,-shipmcnt !cal test for~ 8-1208 
c,si: primary and sccond:uy lid ,c,11,. 

Pre-Shipment Lc:ik Test Installation Con!li;uralinn For S.1208 C"o<lt Vent 
PonSc::1l 

7.3.l 

1--3.2 

7.3.3 

7.3A 

Vcri(v that th.:l.;. th-.: c:u.k is .b~b!i:d in .accotd~c wi[h Rcfcrrnc-~ 
2.l m1d '.?.3. 

Usini:, 11 314-incli .:,lien "Tench. remove the 5CI =· plus from the 
vrnt tost port. Reta.in for rcinst:1 ll.nion. 

Vairy tl»1 I.he vent lest port is f= of,my di::t.ri>lforcii;n m;itc:rial. 
Rcmo,c any <lcbris lforci_sn m.,.taul fow,d in 1h; ,·cnt test port.."' 
TICCC:<>31)". 

Using n 3/8- alien wn:nch by 3rt:" drive socket. verify the torque on 
tire vent port sockel hc:od ap "'""' 10 be 20 n-lbs (•/-:? fl-lbs..). 

Note: Over li_gbteni•g of the lest 1wu1ifold ,1..,...c 11Dt.,,.,. "'-""" <.l:un:ogc 10 
the tcsl manifold J:1Uke1. the vent lest por1 !breads orlnnd vcnt port=lini: 
""rfocc. To p=eol dam:tge. use c:oa(ion :011d procc,,d ,lowly to ~=re rh,u 
the tot mnnifold Jlec,,e 1101 ls not <>•er tl:;bteccd. 

F.ne~Solnriotr.• Proprielll,y Pai:e 12 oC.30 
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7.3.S Ensure 1hat the t<:St manifold ,:iskc:1 is in ;;ood condiricm and 
luhri<!IIOd. Rq,l•cc ifn<>c....,.ry. Anaoh the Tc<! !l.lanirold to ''ftll 

JIOl1 te$t pan hy pl.odn;; the manifold slinFd""'" into the \'COi 

pon. l':"-'<t. ht1nd tigblffl !he m:u,ifo]d sleeve nu1 Ullli1 it is """S· If 
nC'Cded. ,i .-r,::nch m:I'\. be used 10 ti~h1cn the m:tnifold $1ocve nttL 
Figure:? in A1taehmen1 A show:!' ~mblcd ~figur.ition for :i prc:
shipn>cm lc,ik 1cst forthc R-1:?0B cnsk ,-c:ntl"'rt scat 

7.4 Tesr Volume lklcmin:ition7 

Note,: The t.,.r ,·ol11m" vc,rilic:rtion is n"""""'ry 10 cns11tt tllar 1111, lest "''""'" is 
not obstracled. Refer ro Fij:are I of .\naehmen1 .A !or the resr di"i;r::,m. The 
i:e,.r volume is determined 1;1shlggDidanc,, !mm RefCTCnce2.6. D11e to simp~ 
1tton1eti:,· 10 or 1ho ,·ent port. ,·erific:nlon of ,·eiir porr lest .,ohmte i,, ""' 

required. 

7.4.1 Te~t Sequence 

7.J.1.1 

7.4.12 

7.-U.3 

7.-1.1.-1 

7.-1.1.s 

7A.l.6 

7.-1.1.7 

Check posili<>n of,-:ih·cs: V 1- Open. \'2- Open and v., .. 
Open. 

Close Vn :,n<I cncri:i,ethe i,r,:ssun:g:wi:c.,. Tan:lor,erol 
11,., S311g.c. 

Connect M'.:tnaal Air Pump via qui<:k di=nn•'CI anJ 
p=ri.:e lh• s.y,tcm to 1,.,, bctwec:n l 7-18 pi;ii;. 

Close VJ and disconnc,;:I lhc m:inual pump. Allow 1hc 
pr,::ssun: to Slabilii:c .,.ithin 30 seconds. 

Rccord lhcp,c$$1me P, in '1h<Ol .... !llCS.<o'! IDSia) in 
Seetion l of Auachmenl B. 

Close V2 and Open VI to rolcasctlt<: air. Verify 1h:11 the 
Jif"CSSlln: is n:le:iscd U$lng the i;:iugc. 

Closc VI. Open V2 ond r<:eord lirual pressure: n::tdi"!' l'::,in 
ab-.,lu•c cm;ssur,; (psiD) in Section I of Allocb:m,:nt 8, 

7.~.:? Colcul~1eTest Volume: 

7.-f.::?.l Tes1 Volume (V,) ~ Vl • ((P,-- P ,,,,.,,,..)1( Pi• l's))• V:. 
\Vb= V 1 =3 cc. V: ··5 cc' ,rnJ P - - Ambi"1!1 
Pn:.<mrc (for cx.imple. 14. 7 psi,, fer a :se:t Je-,1}. 

~.,,.,, All pn:s,ar,:...,,.ilnit> ~hall bl- i,on,·crtod to absolute: pros,urc {psfa). 
Test ~olum~ sl,all b,: co1wert<:d to cubic cct1limrtcr,, (..,), 

Ene~Sn/11tlt1n.~l'mpritt:1ry 
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7.S 

Calcul:ile fest Volume in cubic c:cnlimctcre< (c,:) and ittc>rd 
in Sc:ction 6. I of Allachmmt I!. 

Table I, Acccpl:l.blc tes1 volumes f<>< Prim:1;ry!S«om1=. I.ids 

7.!I.:? 

7.S.3 

1.s.-1 

1.5.S 

c ... P<"'ffl, Mc:ilfflri:- \'ofu:me (-cc) 

Prim:ny Lid Volim,-c:-:,.60cc-

S-""->ryLit! Vo:h.nn:e=--.2$ec 

7.~.2.3 

7.4.2.5 

If the 1~ volun•• i, acc:cpuble ( bri,:cr th;sn minimt.'r.l 
volume,;~ indic::ucd on Table I l. r-«d -..-i,h 1UO<ding 
of thD inrormatian in Section I> of t\1t:1chmc:i1 B. 

If the lest "olume is n01 IICCC:ploble. in•pcct af'.d resolve 
obs!nn:tiom; in the test ,•,dumc and ,q:c:i1 lhe test sequence. 

0(>Cn VI (rc:lca:se:iirprcssu,,,)and V., 

Connecl m:inu11l air pump to rh,: m:inifold quic:k disconn<et. 

Pressurize tire val um,: m 18-:?0 po;; ,ibove the P --· hut not mnn: 
1hnn :?0 psi 11t,o,,,: Ille!'..,,.....,. (i.e. 18 tO 20 psii;. or I'.,.,.,.,. plus 18 ta 
Wpsi"l• 

Close VI :ind disconnect IIWlu:>I pump 

Close Vu. 

7 .S.6 A Ila,., tit.-, p=un: to :;iabilizc. Monito.- the r=•urc: for the time 
im:n:ment cqu1JI to al lc•:<1 the time indk:11al in T~hlc:? below". 

Table:?: Minimum Pn:uun: Sl!lhility Vcrificnlicm Tm:c (T .,,..) 

I Com- I ra.n:i:(mtn,) 

I py.,,,,,.. Lid I 'I 

ls«om!>n·Lid I ~ 

I \'cm Pott I :t 

An inlllal doay in p=.<11n,lse•pcc:1ed &< tlt•2di:ibo1icheal is 
di,sip:t!~and u lhc :1;dd•-d air di.zrihnt ... u...-os, the m.,c,I to 

r.,,crgySo/11tio11$ Pmprlelary 
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mchll intcrfao:cs :md in10 :,ny 51ffl111,·irtual le:,ks in the cloqff 
befoi;: 1 ... tcd. 

Noto: A pcn..Ccnt. continuous. ol'sul>5tantial pl'C'ISUtt !o,,s m11; h<, 
h1diC11i,·c or cilhcl':, lost sy,lcm TClk. DI' po'5ibly:, leak :OCl'O$S the 
elosnn: bci111t tested. 

Sore: The :i.ddition cf:,il-ra bria;t lhc pn:ssun: bxk up lo tbe mlnimam 
iuili:,I pn:osun: orlll ta,lO poi :,hove :,mbic:nt lo pcm,illed dori,ig 
rbc 111"'5.<utt st:tbif,zntion or thc closure, a~ loni:: :is critcrb llrtow is 
me!. 

7.1, 

7.5.7 Upon obsc!"l·ation,:,f~dequ:11e pmsun: s1abili2:11ion {sh:rll be wilhin 
,.. 0.0 l psi ch:mgc) since the si:m: of ~=~un: $f!lbility """f it=>rion 
rime durnticn shO\>" in T altle 2 abc.wc. procc:cd 10 the fcllc\\i"l! step. 

7.S.8 Iniriul the lc:ik lest "-'J>On todoarmcnt lruit lhe prcs.~n: 51:>bility luls 
been verified rSccticn 2 cf A1tochmcn1 B). 

,.S.9 Donat ,,.lease air rrom Ille system. Verify tl>M the I"='"" n::m:uns 
hii;:h cnouilt to a,mplcie furthCl'test ~ucnce{:it lc:ist 17.$ psig.or 
17.S inb :,bc.-e P-1. lf11tc indic:ucd prcssur::is la•th•n 17.S 
psis. ropc:,r srcps obovc. 

l'rclimin:iry System Calibration and Tcs1 Dwell Time Dctcrminmion 

7 .6.1 Ensure t=I \-:1lve< nrc J"'<il ior,cd ltS follows with air suppl) 
d"is<:cnnoaod !rum thc: m:,nifold: VJ-Close. V2-0p¢n :,n,j V0 -

Closc. Opc:n V t1. vah·c. The pressur:: sh.>11 mn:1in :tbm·e I 7 ps1g. 

7.6.1 

7.6.3 

7.6 . .i 

Ro:<:ortl 11te iniliol r>=sun: P,.,,..i,.._,.,, (in Section 3 or Att:1cbmc:nt 
B) at clBJ)$'cd lime0:00 and Sllll'I lhc timer. 

7.6.3.1 

7.6.3.l 

Eb~ time: required 10 obsc:n,c S inctcmc:ms cf pros,= 
d=y (5 x 0.01 - 0.05 psi). at 

The minimum tost dwell time (T.,., 1,...11) from Tllblc J 
bcJO\llr'1! .. 

Rcxntd th<: end pn:smrc a1 the ""d oftc:st dwclltilllc: :,s P ,,..r-:-., 
in prclimin:n;· system c:ilibr:11i0n =tlon (Seclion 3 of Ar!.>chmcnt 
Bl. 

Fol' rhe- Primo')· 01td S~nd,.,. tid closun:s: rtterd tlle
pn:s3nrc indkadon at iatctVlllsof 1 minute until" rime
i1ttcr-v,ll :>I lclst eqWII to the: miaim11m lc:sf dwell timc 

£11~·$0/rrtion:• Proprimry 
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,11"'.-a iD Tabw J :iad tb•re ba$ be,...," clmn:c: ,,. 
pre,:iure ,:q11t1l lo .at lc:nt 5 division, or prasun: 
rfft>lulion. E.g. irp~u....- n:solario1> is 0.01 psi. th•n S 
divisions~""' 0.05 f1$i. 

Nole: Far lbc: Vent Pia~ port closure. rcconl 11•• pressure 
i1>dica1ion at iPli:n11b of IS seconds until n time intcn·"I 
nt len,I equ:al to the miaimam lc:st dwrcll time :5ho,.., in 
Table-J. and until Ihm, bll5 bccll" change in prcssun, 
c,qusl to "1 I"""! 0.0S psi (5 scale dMs.ions of0.01 psi 
""ch), A misocd inlen'l>I rte,1rdi111: is nol n ,,,11,sc tn 
n,m,n !be timill1t. 

T:abli: 3: Minimum test d-.cU ziir.e for pn:limin:1cy S)'S.Ctm alibo.don (T ~f,~~ lu 

7.7 

c-.,,.,,.,....,, I T~~(fl'ttft} 

l'ri"'"'Yl.id l ') 

S«md:uy Lid I .. 
Vc:ntPon I I 

l..:ak:11,c Detection 11.D) 

7.7.1 

7.7.1 

7.7.J 

7.7.S 

7.7.6 

Ensure thnt 1hr pl'CS$Utt i~!'ll I""" 16.8 psii;.,,r 16.lt psi:i abo~c 
P ,.....,. •ml v:ih·cs :ire positi<,ned ,s folk>\\'$ with :.,ir supply 
disconnected fn;,m ttlc m;,nifold: VI• Clo,,c. V:?• Open :tnd Vc,
Opcn. 

Close v,, 

MC:ISUTc and rccotd 1cmpcr.m,rc of lhe p~• or :<cccnd:,,y lid hose 
rnatcrfal surface (wilhin:; inch:s from lhctes:t m:,nifold):is T,._...,. •• 

Rc•sct timc:r. S1:,11 timer. Record the indic:itcd pressure :21 intcr.ols 
of30 seconds or l minutc(ror Hdck>sun:s) or IS sce1111ds (for,cm 
pert closures) ror on elapsed rimc:it k-ast equal to the T ,~,,..,,. for 
..,.,1, closure :.,s shown in Scctitln 4 of Alln<:lllllCt)t B. 

Upon compl<'lio" of an cb~ rime =sure ond record lhc 
tcmper:11urc T,.,_...,. 

7 .7. 7 Perform an e>'llluation ,is folio»,: 

7.7.7.1 Pnesourc: A ch:mi;c in !lie indicated ~"'"' of= I >. the 
smollest inc:crncnt of r=lution or the p= i;;iui;c 

r. ..... ~·Snluni>a_. Proprict:ri:,- P:igc 16 or JO 



f're-Sllipmmt Lenk Tm rarS-1208 C:i,k 
NRC ccnmc:i.r<' orcomplinnc<' 9168. R~·- 2-1 

TR-TJ>~IIB 
Re.-ision I 

7.7.8 

7.7.9 

1.7.1.2 

(± 0.01 psig) is n non-rdcv:,nt sigm1l. ""d rn;,y b,: lrc:ttcd .:is 

,m ch-in~., in signal. 

TcmJl=lU11:: ,\ c:han8c in 1c:mpcrn1Urc b,.-,wc,:n T,.,_...,. :ind 
T"..., <>f ... I "the $ffll1IICS! irn:rcmcnl of n:zoluli<>n oflh.: 
1hcimome1cr (= O. I 0 C) is n non-rc!c-.,,nt signal. and m,ry 
i,., ircn1ed .:is no change in signnl. In "cldiliM. ii is 
acc:cp,,.blc for the 1,:mp,:r.,t= orlhe lid (prim:>ry or 
sccC>lldary. :is applic:ablc) to ~up lo 0.3 •c''. All~· 
incre:,.., or1cmpcr.,1wi,of11 lid belwccn T,. ...,:md T,., m.1 

hcyond nan-rc!c,.-::im sisnnl ( •O. I 'C) is nor 'iicccpmhlc: 

Pmci,cd to Finni System C:tlibalion if both of the fo)k,,.inl,l 
co1idi1icns :,re met: 

7.7.8.1 

7.7.8.2 

No rc:lcvllnl ch:mgc in si8JIIII for pressure: based on Section 
7.7.7.1 abu,-c. 

No rclc,,m1 chang,,: in sign:,1 for 1cmpc:r:llurc between 
T,., • .., :mdT,. m1(;0;0.I 0<."} orma~imumof o.:; •c 
1crnpcra.11lf1: .ioi:n:::i-s,, i,,,,,.,cc:n Tr• . ...., ond T.., ....,. 

If there is a rclC\':mt change in sigml during dur:otic,n or Final Test 
Dwell Time (T , ~ ,,._,.> for pr= :ndfor 1,:mpc,:m1n,. rhen funher 
c~olll'11ion or 1ime ,:xi..nsion may be pcrfonn,:d <•• long :s press= 
s!:I~ abo"c 16.5 psi;,) bc:rore prccttding 10 l'in•I S)-stem 
C•libnstion. In ...ch cox. al 11K: <:nd e,f eoeh Tc:,t [),..ell Tini,: 
in=mont th• 0per:11c,r shall perfonn "" """lua1icn 10 determine, if 
thae has been a n,l,:•.-anl sig,i:,I chongc (bolli prcssu,.,1'1cmpcr.11urc) 
durini; !he discreie TC'$! Dwell Time obscrv:ni<>ns. 

7.7.10 lf1hen: is• contmuini,, relcvant,:;1,:,,ii;e in p:rcs,11rc or/and 
tcm!lffllturc. th,:n the closure of lh,: packllgc is no! sufficient!) 
1hcr=ll;y :<1:1hlc for :t n.,li:lbh: 1=1. 1c:,,1, Among lhe pos~ibl¢ 
come<;1ivc measures lo achie, c :id,quate thcnrn,I mlrilily: 

7_7_\] 

7.7.ln.I D.:Ll)'" mc1,:,,c 10:11low1l,cp.:,eko1-<C11>""""1, lhcnn:il 
$l;lhili1y. 

7.7.I0.2 ,\dd inwlation or:ic1ivc t,:mpcr:,ture contff!I. 

7.7. Ill.'.- !llb,:r 1hcnnal isofatio.afstil>i1i7.otion meas= m:iy h<
n=snr:-

If there i<:1 cle:ir iffllic.ition of!c,1k:,gc. thc: lest scqucnce n,,y be 
lcnninnld in order 10 procced immediately 10 leak loc:alion 
m,w..s,rr,:,i and lcok n:meoliatian. 
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8. 

7.!l Fino! S~em C11libr.11icn 

7.8.1 Ensure that 1h,; pinsun: i~•t le,~ 16.0psig.<>r 16.0 p~io. abo\-,: 
I'-...,, and val,·es .:in, JX'Sitiontd :is follo11,s -.i1h air supply 
discormcacd from lhc mani(old: VJ-<10«-. V:?-Op,:n ond Vci.• 
('lo~. 

7.8.2 OJlCn v.,. 

7.&.~ Record'"" indioo1cd pre,.,urc I' ...... 1 ..... "' cl:,psallimc 0:00 .ir.d 
S!mt !he limcr. 

7.8.S R,:..:,rd trn, p=n: indic:,1ion :it JO si:concl 10 on,:-mimll,: in1er-.ils 
for lid elosu,cs.or IS seconds forth• vcn1 pen closure for, p,:riod 
or1ime Ot lea$[ cqu:,t to the T ,,. ,,....,1) I:>< shol\11 in Scc:1foD Sor 
Alto.chmcn1 B}. R<.'Cord the end prcssun: P , • ..., ,_.,. once timer is 
Sl<>pp,eil. 

7.8.6 !•mo:cd I<> Sei:tion 8 below. 

EVALUATION .\:O.D DISPOSmON 

8.l 

&.2 

T c:<I Volume 1.IC3SUrcmcnls 

8.1.1 Vcrif)· lh:ll lhc tCSI .-oJumc me:isurentcnl cnlculalct.l in Scaion 7.~ of 
1hi.~ procedun: mcel$ Acc:c,pto.nee Critc,fa listed in Section 6 of 
,,11:ichmcnt 0. Ri:corcl result in Scc1ion 6 or Aruichmon1 9. 

11.2.1 V cril)' th:u pressure: stabi 1i,a1ion for :i closure is =clcqu:ir~. 

Lc:ik T ,::q J)c1caion 

!U. l l11dicatc in Section 6 oi" At1=clm1•nt 8 "hclhcrihc tesl is accq,table 
nr unac,:optablc b:>!'rd on the foll<>"'ing criltti:i: 

8.3.1.1 Acccpbbk: 

11.J.l.l.l Prc,.surc: /\ d,ongc in Im: inJica1cd prc,surc 
of,.. l " • lhc ><nollcs1 inm:mcnt or 
resohnion <1f1hc l'f"SSUl'I: ;,taUJ,'C 
(1- 0.01 psii;,). 

F.ncrey S1>/11/iott:, Pmprictia ry 1':1:!:clSofJO 
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8.3.l.2 

8.3.1.1.2 Tcmpcmru-=: A ch;,ng= ;., 1cmpcr.1111re 
bo:1wcen Tt.,..,....rutd T16_m1or= Ix-~ 
sm:11Iest in=mc:nt ofn:solulion ortlu: 
ll1o,mamc1e.{:!:O.l C). !n:idditiao. ii is 
:iecopl:lblc ror11te tcmpci:itun, anbc lid(s) 
10 dca=oc ~ 10 O.3°C during. dur:zli011 ofT 
r .. 1>,,r11 Anyin=seof1em~ 
Ml'\>a:nTu.-:indTu_...ib:)"Om!noD
relC'l'llltl (-+-0.l 0C) $ign.,J is l)Ot t1cc,:pt:ab~ 

Umu:ccptnblc: 

8.3.1.2.1 

8.3.I.:U 

Prcsmrc: A cbmigc in the indicttcd pres:;ur,e 
bc:)-ond af:!: I x-thcsm:illcst increment of 
rcso!utiOD of the~~ s:iui;c 
{:!: O.Ol psigJ. 

Tcmpcr.,iur,e: A c!:,1111ge{inc=sc in 
1empcm1ore) bctweOn Tu __ and Tw_m1 
b")'ond + ! x -!he =11"31 in=mem of 
=alutirm nflhe thcnnomctcr (-+0.1 C} "nd 
d"'-'ASe of1empcr.11111'C beyond O.3"C 
d11rin1t d=tion ofT r ..... ,a. 

Prdimilwy Cailbr:ttion RAtc ofCh:,n1,-c 

s • .;.1.1 Cn!c11b.JC the Pn:limizlmy0llibnrli011 R•1c of Change in psi 
per minute observed during Ille Pn:liminary C:26brati011 
usi1Jg v:ilue$ for lhc lnitlal l'z,:sstm:: (P1m1a1 -,;-,r). :ind Fin:il 
Prcssmc (P r...il'no('.r) lh:ll:IIC':sq,=l?cdin time by :2 
duration equal ID T Fwtl>ocll using 1lte ronowin.s cqu;i!ion: 

Pr,iliminary C:2!. R:i!c of C&::inge"' (P r...i r,..c.i- P r ...Sl'l..c'.,J I (T f".,1>,,,n) 

Rcconi ~It in Soction 6.2 of All:lchm=m n. 

Finni Calibl.llion Raic orChangc 

C'llcnlatc 1hc Fin::al Otlibl'1tion twcufCbani,."' in psi per 
minlllc dunng, the F;mt C:ilibr.11.ion using ft""'5 for the 
llliual Pz=u.., (P.....,. ,.......,>. :imr Fir=! Pressure (Pr""' r ... 
,;-.ii th:lt,m, scp:,r:nm in time by a dura1ion cqu:d to T ra 
o..a using mc following cqmtion: 

Finni C:il. R,in,, or Chnngc a (P '""''' fM:>1- P n,,m.,(',1) I (T 1-m.1> .. u} 

En~ri::;Sola/i,,as PropriclD1'.)" 
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8.4.2.2 R.cmrd result in Scc1i011 6.J uf Alllld1mcnt 13. 

S.4.3 T,:st qu:tlity factor (TQF) 

s . .;.J.I o,,,_.,.,,,;nc, Test qw,.liiy f:ictar (TQF) usini;: !he follo\\ii,g 
cqwwonnnd rcconl in Section 6.~ of Alt!chmi:nl B. 

Tctt Qm•lil)" FnClor (TQFJ ., l'n:liminmy C:il. Ro.1e of Ch:uip:t :F"m:il C:tl. ~ ofCh=llge 

9. 

8.5 

8.1-).2 lndic:iie in S.:Clion 6 or Al!:l<:hmm1 B wh~r tlue TQf is 
adcqu:w:. 

8.4.J.J 

Disposilion 

The TQF is required III be bcl"'-=r 0.77 :ind 1.4 mchisi,·~ 

8.4.3.3.l 

t.4.J.3.2 

Adcqmie:0.77:STQFS l:A 

Not Ada;u:ue:TQf <0.17.or 1.4< TQF 

S.S. I Prior 10 completion rcpcl'I for =h tcsling clllSlll'C. 11crify Ille 
follo,ving: 

S.S.l.l 

8.S.1.2 

8.S.l.3 

8.5.1.4 

8.5.1.S 

8.5.1.6 

VoltDM veriliation ch=ck i~Adcqmlc. 

Prcfflm: srabiliz:rlion chcck 1$ Adeqml10. 

Acccpl:lblc for Rcleo.-:inl Prcs:swc ClumSI' (i.e. no rclc1r.1nt 
c:hnnge in pressure) during l=k dcr¢1i1m tcsl. 

Acc:qi1:1ble for Rclcvmll. Tcmpcr:tlW'C Chattgc (i,,:.110 
n::le\·am chl\nge in pressure) during lc::rlr.dctcctu,n lest. 

TQF is Adcqu:i1c. 

Ten d=nw..11ed odcqu::iie =mbly of the clasu=. 

DOCUMENTATION 

!>.I CamplCIC. check, mil sign the Prc-Shipm= Lc:rk To:st Rq,<llt for c:ich 
closure. Sec Atmcl,mcnt B for Q -rq,c,11 ronn:11. TCSI. r=rds lium trus 
procedure shall he :qorcd :md m:iint:tinod i= ~-:So/1dion:r upplieoble 
pff>Ccdurcs. 

JO. DISSASEMBLVOFTEST?l,f,\l\i"IFOLD 

10.1 Aftersucccssfullycomplcting the iequircd pre-shipmen! Ink lest orlhc 
1cstcd elas= n:movc 1he T cs'I Mnnifold mtd nll :mociutcd p:ntS, ln::lting :,II 

En!:rJ:YSolutiam-Pnprict:111 
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ports as polcnli~ly contaminated. Ensure: lh:ll no debris or olber fon:i!)II 
.. ,~1.,i"l ;, !di ;nsidc 11,,: 1c,;l p,m ""''ii)- lnspc<"I th<: SCI sere" plur. TO 
cn•..n: tho11hen: an: no defetts (i.e. cr:icks. dcforme<I or suippcd threads.. 
<:IC.}, 

10.1 Clenn lhc test port Sci screw plui;: of:ill debris. and n:iasiall ic the 
prim:iryfse,;ond.iry tid or ~=nt pol1 (!'or Refccnc<: 2.1 ). 

11. ATTACHl\-1£!'."TS 

I U J\lt:tc:hment ,\: Tt.-sl 11.1:inifcld Confi1."1Jr:1li011$ 

I I.Z Au=chmcnt B: &-1::?0B ~ Leak Test R,:pon 

11.J ,\u.,chmcm C: Troubleshooting Oui<k and Di:ir,:no<tic 

11.4 ,\1r:ichmcnt D: Manifold Assembly ComJl')llCnL~ 

l 1.S Arn1chmen1 E; Endno1es 

Encr,;:rSolutio11s Propri<:.-,,ry P,z;e?t oUO 

Pr-c-..<;llipment Lc:ok Test rorS-120B C:i.sk 
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TR-TP-111!8 
R,n·isi<,n I 

ATTACHM£:>.T A: TF$T MA!'ilFOLD CO!'iFIGllRATIONS !PAGF. l OF l) 

_,, 
S""'-"' 

;, ·.\. \ --
. ~ ·, ., -~-- "' \ ' 
\ ·,. ......... . ~-~' \ 

\_.-··<:·- -. ·-. . .. :· ·, \- .. :.~~:.w,g=-= 
1iSTJlO!t , , ·• '\ ',. ~.., .\ ...... / tSHO.'\t•U,lNC'~I 

··•·., • • ........ ~. •. • • .... .- .":E$f"'l;R;""S,E.&1.'ll'CG 

•. ·• • "'-'¥ACE 

Fiiure l : A~>Cmbl...t <:onfi5cmition for a pte~hipmcnt lc:il. 1,.,.1 or 1hc prim:n,:-l~ceonmry lid ..:,l, 
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ATTACHMENT B: S-l20B CASK LEAK TEST REPORT 

---= S-1= Cn p,...si,;Fmom L<ok T<>t!½>on r.,t:>.."1~'5ar1'!7t:r 

~ In= IP•..- or 
CASK A1'1l LEAK. TEST rNFOR.~1,UlON 

Cl"icnc I Relcmed!J, I 
Locooo: ) n,:,mern,r,r: 
Cro;k~ S,,I~O.B,. --c~ 
C0tt1pom;:1u 

1::oum1ENT 
~G:i.r.iu-S!N Col.Dalo C,I OueO= 

Th<n,lo;nrur SIN Col. Doto c.ieu,~ 
Timas.i:,.,: 

C,1. °"'' C:i101lc-C:i:tc 

C~U,n.tut L::::ll S'N Col. D:l!e c~tDueD:rc-e 

-r(' ...... -..,: _F..-0_.:itm.c~/'t,ir(or!-,.O::~@- .......... '-C --~"""C Tcnp. of-a.c-Ct. 
(i'..."Lr--J 

Lid Surtu:eT<!CJ>- I .Ambu:'ln Air-Temp. Ambitmi\irPrcs. 
tT-..,.)"'C (T-)°<' fP~l PSJA 

I. YOLtllllE MEASIIRE.'11£NT (SECTION 7.4) 

P, ___ ~ P-~fo: ~i: [eitde!or~"W'c:nt poff loJ.1C'Ct) 

::.. PRESSURE STABILIZATION VERlFICATION (SECTION 7-~) 

Minimum ~~S~bilil;!:Iio.ti litnr::-(T rr-cu) from T-Ullc:? o-f"Procedul"I: ____ _ 

Prt:m.lre SC.,bi!a:3.tii;:r: V!;f'ifJi;d ;. __ ~ .<Jntt~I) 

J. PREt.lMIN.-.RYSYST£M CAUBR.ATIOS ANDTt;.<:-r flWF.t,t.TtM£(SF.Cl10'11.6) 

°"""'T°"" -- tlzi:n,c-J.lll,i(' .....,..., l_'t.;p•-e•H~ - lr=~ ''"""' -~ n-,,1 .rmn:•1 '""" 
...... (r,t.icJ t..-:1 

-00:00 I 
I 
I 
I 

FtNtT.eu°''rCII Ti:n::a;(T nn.TMr,;lh ""-·---~- P 1-.,m.__. - _ ~-~ig PJ~ r,,,-.1¥.,_._r,,s.is 

-t. LEAK D£TtCTION (SECTION 1.1) 

a..,..r ... - ,.,_T""' ,,..,__ L~Tl-lhl' 
,.,._, 1:1-.,.:d --.. , .. , ~'?'ti'"► -~ tl'"U«I -~ lr-iiS:• Ti:m.:'tnm.,.. 1r,.i11} 

00:00 

E~•=S<>/udo11sProprieln,y l'o;:c 24 of JO 
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-- g...1::?0B (·~:s.l Prc-Sbiptnmr L-mk T~ R:c:pgrt i:~.111t:t.5tU:r.li\'f 

~l!s:!J.l"j~.tlt!;/0:H"K Sm.ti.! I D.zee· 
So FT'IALSl'STE~l CAUBRATIO!'ilSECTIO:-:-:r,31 
;i-~rr.,1,C' ,.., ...... rt.:::,,,...-..ll41"'C' I >;;;;: I Hi.r-,,n;lt,11-~ --- 4-w=:• --- ---

00·00 I j 
; I 

1 i I 
i ' I 

Fi=,t rMDwell Ti,nc-£ I J"w,P,,~nl ·'--- P:1-11...s,....,._.. .... 

&. E\'ALU,\TIOli ~NO 01:;POSITIO~ fSECTION 8} 

1~_ .. r __ 

........ ·- I ~, .... r ,...., ,:..,...mm.,, I •;ru•I 

... 

' • 

4 .. t T~ Vol:IHJ'liL"iV~,#,, V1x((P:--P -,._JI'( Pi- P:)>- \':, ..... hm: "·· &«.:md V:-~ cc 

-6.:.? Ptclim.in.U)"C".:at R:;11ill!'-,~tcMi1~'5tP--,r;...i-P1 __ ., .• -">-'<T ,~r,,..,""1 • __ _.,,,~•mm.OT~ 

6.;; fjrcit("3L Jbic-.ofCb.~•tPs..,..,1r-'i'..t-P,_,.,_ .. ,.., •ff >mO...cD:)"' -----"'"~Jttm~nor1,i:c: 

6.~ Tt>t O~lir.• Fae-..,, (TQFJ - P,cl;,,,..,.,, Col. kalo of C'h>oi:,:' Fin>! C>I. Ra1roro.,,i:, ----

i•I- A.(;(:C,P!!:metCritcri11 Re.uh I Conolu,loD 

I I \,.olwu:-Vcrifiektion v. :-00 a: fo, pri=,y lid 
\,>2Sc-cfursreondarylid 

WA for., \.'mt IX!Tf le:;il; rina 

: "'"'"""•1'>bilizo1i<,n w;dli:n •!-0.01 p,.;i; ~j.ttrtdmn&:e ,..Llhill min. 
dur.>lio,o c<l>llli,l,:d 1n T>blc: IPSl<i) 

3 So ttlc-won1 c:lnng(" in l Wilhin •'-0.01 p,l~p••"""'ch:ni;otPSIGl ! 
,..,....,,,.rumi~LD i 

1. :-.:O-rclll:"ill'ltch:tn:;cu11 \\.i1hin~hzr(-r::1ni:et""f O.l t·:0-0.1 ·c- I ' ~-d~rin;::LO -I ; I r ... o,,,i;., F ...... 0.77:;;TQF,; u I i 
6 Oo-c$:i:hc-1d-l-dcmM~.r:ncd :i:d",c:q\lm~ ~b~· c,(d;c c:-kiSf.ln:- YES' NO (Circle 

""•I 
Ncii;:;..: 

--

0-

F.nc,r,iy So/uti,r,11$ Pn.,priet:uy Pai:e lS of JD 
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ATTACHMF.NTC: TROUBLESHOOTINGGUJDE AND DIAGNOSTIC 

l.i$1od !>:low nn., wm,: >U\;!,"<:Slions for pcrfonnin-,! :z pn::-shipmonl l,:ak te5! <m 1hc:- 8-1206 cosk. 

Following rhc:sc sugg,:<rio,is ~hould helpachic~e • •uc-e,;.,:ful fl'C•5ruprncntl.:ik test. 

I l211dlins ortlw c:1sk compon,:nts and inspccri,:m or =I•: 

I. U~ cx=e can, \\hen removing muflor n.,plo.eini: the c:,.sl;. lids(prilll31) or ,se,::omL>I)) to 
~<:nl cbm:,gc to lhc 0-ring so:.ils. 

2. F.nsute 1hat t~ 0-ring s""i selling sun;,ccs an., de:m. l\i:,:1cmi, {er Ql1 equh oh:nt dClll!ing 
solution such as isopropyl alcohol) m"y be used 1oclc:1n rho O-rini; s,:al se:ding surfaces. 

3. Tnspocl rhc O-ring sc:ils and ,:nsun:, 1ha1 t~y :ire in !-'OOd condition :md properly inst1Ued. 

S. If =ss:uy. the 0-ring w.iluh011ld be l11bmutcd wi1h a sm:all amount (thin coar) of 0-,i,i.;: 
lubri<::int such as I'ark..-SuperO-Lubc orcqui,·a!cnl :is.,~ded. 

6. Ensure that lbc IC'II pert :111cl th.:: con,ieaion lir..-, 10 the Test Manifold :ire fr« of :my fol'l'ii;n 
m>lal. A small di3'11CICT wire should be pu.,hcd through the lc5I port line. This "ill 
c:nsurc wu 1hc !in¢ dQCS nol t,,,,., :my intc:m:al bl,,c~:,gc 1h:11 could tC$ltict airfl<>" 10 lhc 
annulus. 

7. Ens,in:, lh:,11hethn:ndsof1he test l"'lt :ire clc:in and frrc of:any forcign tn:ili:rial. 

S. Tiic c:,sk lids mu<1 be mrqued in :ac,:o(daru,c, with rhc co,~ h:mdlini; proc:edun: (Rcfc!l:nc• 
:?. I). 1l1is 10rqucln1i sequcncc cnsmcs 1he lids arc c•.,,ly =~ and 1i,gJ,1enLld. E"""" w,1 
Ver,r Pnit U:cx Hc:id Ci>p Screw is properly torqued to lh,: valll6 lislcd in Ille Rcr.,,-,..,., :?. I. 

The foilowins c,,blc discusses a fcw common causc,; 1hat prc:,•e,tt •~• dcmon>,1ration of 
rom:<:l closure: :isscmbly mid s11m;r:,,i:inn< 1h,u m.,y I>< con<idcrcd IO .....,cdy lh" ,iwa1ion. 

Oi:,!P'ostic: Suggestions :md Troubleshootini; Linc Condition Potenri:d Causes :rnd RcmoJi:;,!ion 

: . C"ortdi1.t011 Pomi.tiar c~ _j_ Rom<di:iban 

I nc;.-olimn:: A. T cstins, cnor. IA.Rcpatl!Kk.J."'5:. 
vtrifi=~ 8. Circuc-Ctf ~htt "'"'b,.1:ruaM..n ci,f1hc B. 0iJ.)$S(mblc. i:nip::«. ck~n nJ ~ 
doonat~'"l'll':K :rc,,t ~ .. -.ht conMCiioP of•M' MS¢m~k ihc int ((mtt;C'Ct:(ln_ t!ic: 
"Ad<qv.llo" tcSI :id.llp1Qt"to ~:P(lff..orthc-c'llv.u~ ~p:tor. ::z:nd pc,w'b1~ :rh,c- c;i.,1. clt'l1"~rt. 

c--=dL1~c-dcmn.cl. 
(". lftveg_iglte.:ind rr,.ci,1\1'\"tbC'j(l:lffl:("f>(Jht 

r:. There is.:, ne:11it: ot vinu~t lr.D. roflhr is.sue-. 
Cot h2n-d,~ or die c~J.. 

2 tn:nfeq_u;atr: Prl(uu~ .A .. A l=.k in lhc- lest :lmdw,irc. A. Tt:ltIO'\'C't'ij_).:~\~lc:i:I.. s,,i,mr.dmn 
B ... , t~ in 2he 11:1~-closurr *,;l,°""<'l<oL loc:,:ion. 

C. Th ....... 'l'>n""" imb;swi~ H, Oiwxn1Mcctc-si:irc: lOTdcuunE::and 
Ull-r.;pi«Ja;J,n. 

it.:". E,t=dmc-Jcng.thctfonc: r0tJW'l:-'--..q~ 

1 sub:di.aii(-n 

' I 

F.nffJ!YS,,l111ion$ Pn11>richlrl Pai,: 26ofJ0 



Ptt-Shipment 1.clk Test ror-S..12(1B C:isk 
NRCCmific::,too>fCampli::io.,.,9168,R<'••24 

II Ce=d~io,, Pc,.,,li.>IC:mes 

J Pn:$:s:in:rz:c~ ,\., Typcollyi=><d !,yth=,ol 
,,,.,,., lh.m ~ I dMs!cm fm,abniry. 
donn; L,:>l: ll~oc'on 

4 lo:dequ=lo 11,..,,,.1 A.O.~&dy,Ud Odd Lc.\L M"'1row 
Stol>llhy doting Lei< ""'J><llll1R""'nctaablo. 
Dclm!ont..,{ B.~li=t,i,a:tlMtt~lf'rcn,, 
1cmr-=111 .. 
.m~oflhc: 
lid=~"f 
~w .. ,,n;d 

s - .. •-=or! A. A lm:ia lhO'<=l=d--= 
""""me-r .rivwc" B. A lo:ik io lhO'JIOd,:,l)C o!c,$a,.. 
dutingl.ali.D=<c:,io,,_ 

C. lmc!c,p,afr ~ stlbiliz::llao. 

JJ. Thamol i..i.hiltiy-. 

E. P,:qial Jlhisiins aflk closur< 
--pot!, c=on~ a vi1tal 
lmialhcs,."Slffll. 

6 TI)F_,.l..,isoa1 A. lmd<qml,: d,mn:,I inslZbil~·. 
...;u,;,,111. II. ln..!"'l'='<' pn,s,u= mbiti-n. 
Rqli[~ra:lal'L 

CI"""""°"" inst1bil11y. 

o.r.,,,.,~ ........ 
E. F•ili:n:mc,l;t,r.nc,d !co.I. 

Eacr,:ySaluJion.r Pr-opriet:sry 

Rcmocf=io11 

TR-TP-01111 
Rr:vi:licn l 

A. l'cn°"" lll,:1bcffll:ll $10bilil)' 
-licnlim, cmc=un:tcmJll•:UllROflid 
b.scnmtcti:,J) bcli,.,.,e..lC$li,,g. 
R'""odlasc"""""' of1=1ini,. 

A. Ema"' lhol thrc:,.,!;;bod):/lld ""d lal: 
,,.,.,..,;i:ofdulla:intk"""'" 
lcmpc,ol\ln-. Emoiwihol lllc,cosl:; 
l>oo!;rllid oml lo:dt Im m=i!old$.....,. 
111e.....,,__Dw,1oh;gl, 
ltl,om,,I iaffli:cflk=I:.. it Jilli)· bc 
~,.,11 ....... 1tyi,;,bn=czk 
=po,:ca,s. •='ili•lds ::::dciam=I -B.DdaJr ,,,.,,.,,n • .irawme~., 
rexli 11=m,:,1 ...i,,_,,..,Wd ~;.,,, 
.,....,;..,,~"""'1Cl.Od,a-
'1ta,n:,I ...i..ic,, ...... 1,,1=;,,,, .,..,,.,.,..._ ................. 

A. Tcsrm.-..,1y~lc:,I; 
1igl'1%ocs$11c:,k !o=lon {ming bubble 
!c>l:-1 

B, Di:usscdoloclown,mcl=nmi;nnd 
i~n. 

C. E.madtl:c l<nsrJ, of,i..., Ill,~ 
mbiliz:nion 

o. Rcp=tlhc lhcmw mlrilil)· •fflf"-
F- 0.-blc. imp<,:t. cl=n ,._IISSl:mbk ,i,,,-.,,,, 
/\. Rrpcal. II= 't!lcr.ml :=,liTy -wcriG=ioo:t.. 

RmCdi=c oom=o!lllm,,,I imllhilil)". 

B. E=c:rul Ille l"'l:11> ol'limc f« i=>= 
,..i,a;..i;,,,.. 

(.". Verify instl'.=OOI -r=llcrsimibt ----0. VcriJy T=J::.. 
E. colibr.>lod 1,::,1; ~i.: .. 1u;:;a1,raled. 

~Z7o(30 

Pre-Sltipmml Le::ik Tcsl ro .. 8-120D Cmk 
NRC Ccrtlfic::,toaf Compli,ancc 9168, Rcv.U 

TR-TP-008 
Rc:dsloa f 

A1T ACJIMENT D: MANIFOLD ASSEl\mLY COMPONEl\'TS 

. v- ...... -- 111V 
I A- DQHII.Old,:LJQ,,t.~ DG-::5'05::i:sal("~~..J.a":e:.!O~ 1 

~ S~-'-" a,s.,n: :kal!irtlhdRdbll'S~Y~Wdhl.5""5-aT~lM1111, MNl"T' J 

l - ....... ""' ~~.~~:ii.wr~"'C'!:..~11e. J 

• I.AC,:, 0.U:IW2a::a.AO,f17,.:: ~El'f:d..fU1.Sd0""':m.•CIC!l:'trrnJ7~1,;ii.a;m111 t 
sl_, OSJII:~ r11,_1, ~\~l"~~~ Ulrif;£1f'J"J''ffllt.ltf:r.a:I I 

6 ~ ..... l:l!? S=s!IIC- ,,rnvrr......_lOl_ I 

? i .......... -1'6-la:JI! C-...C'IIOffllltlCllllll'.:I.N5"ffa:r.iax.J:)il:!t.b:r-JM. I 

• t ........ WA Lt~llc;t,1.:m:im~itW'l"Cal.-tffPf'ilmDl'f""~.iftl- I 

• JUA Gu1.t<l;.OD t.J,'i'"x.lD :i:-1. ,-;--1:ttid.,,~orlan,,..li:n1 I 

NOTES: 

I. C'mnrol Velumrs, Tho volume be!\,..., VI• v:?.v..,_-p........, g,up,< s .... Thnolumc of llcnt 8 < 5 ~ Uk 
ar•llco>l>lin,u....,1,1y pons b ..,I o11o,...i whhom d""""'<llud ,,,.,;,..or1.n,1 nJ in LT. 

2. Tes! n.mlfold ""'Y be cndom! la 1..,,i.,;,,,, (p1111cdlvc bo.•) lo mioimle oovilanmc:nlal in,p;,ct oflho 
m:oif'oldipren.,. pup,,lm;ng 1hc P"'"•l,;pmcnt lc:ik-. 

Enerr:y&/allaM Propriolll"." 



F~Shipm""I Lok T= for8-1208C::tsk 
:\"RC Cmifoc:11., orCom.e,ti,,11ce 916!. Re\'. 2-1 

/1.TTACHME!'ff E: ENDNOTES 

Note: Entlnot,:,; un: pr01·hlcd for !nformntion only 

TR•TP-O!IS 
RC\·is,iott 1 

1 Opcr.,tin._! Temperature Limitltion. The m.:mufoclun:r.< a~tini; 1cnpcraturc for 1he Ashc,o!t 
DG-25 prc=rc l="Utc i~ -ff to 1-IOF. The m:inufactun:rs c:11:1log Qpa::,1ini: tani><:r.imrc for 
the LACO calibr:i1cl k~k i< 32F to ISOF. h<"'c•ct. mJnuf:terurcrofcalibr.ued lea.ks confimicJ 
th:il air k:tk sh.1Jl "ork nt lower tcmpcr:uurc:, ;is long :iS it can I,,: verified 1ha1 the [enJ.. is not 
plU££ed due 1r, "'"dens:1tioo ofw:iter vapor>. Enorr.yS,,/urmm will e5S3bfi!J> 3n administr.1ti\·e 
mcsurc 10 cn<ure 1h:it leak ane not plug~«! (b) ccu,dens:itionl when 111-cy a.-., u.,cd :it 
1om1xr.mm:s bck•w J:?.F. Tli<:rl!fore. EnorcyS1>l111i,m< ,:els the minimum tempcr:mm: for the 
!est IP b<: 25F (or -Kl. 

: If the 10>1 is pcrfam,cd by 1hird p:,ny or using 1hc equi~m,-nt by third p:my. procedure.< 
:tSSOCiatC1l ,.;1h control ofM&TE equipment shnll be rc•iowed/:,ppro,·cd by EncfE!-YSt>/utl<>rn. 

• The m:i.~imum leakage t:11i; of the c,Jibr:dcd le,ik w:>< sekctcd in o<dcr re :1coommoo:il<: the lest 
l,:mpct:rtUre r.an~-c of25f HC) 10 140 F (60C) :,ru] slill comply wim [1:3. t:1lC critcri:i of 1 UE-J 
:ir.m*c,;:$CC. ~OSI prcfcrabk lcabgc rate for CL is bct"ocn 8 to 8.75 F.-~ :>tm·ccJscc. 

• Compound i;:iugc cnlihr.11ion poinl< m:,y he rcpnrtcd "" rx><i•h·e prcsrurc sc;ile (0-30 p,ii;J. 
This i< bcc.:,usc, the p,,...,lriFfficrn t""k !CSt does Mt use 3 neg:iti,·c prcs:<tm: p~e ~~le rcailin~ 
for the prdimin3I). fin:il systdJI c::ilihr.iti,,n< :,nd :,~~at lc::,k ten. 

• r<'rthe purpose of1bis pro«durc. atmt>:>pheric prcs~u"' Cp,in) is not essential ,ariab!c and h 
u:c;c-d forvcrific.11i:0n oflhe 1~ vol,,n~i:-. Atmos:plt-c:ric p("W;,.-.,.~~ .;:an be di:cr:nnini:d h.1.~ on 
cb':ltian of Im tees! location (see belo") or hy ,rrher mc,ins. 

: £Ji:-v;tii,-,:"1(ft1 

~ 0 

1500 
i 1000 

~ 
~ I ?500 

tJOOO 
3~00 

~ t~m ~-
/,000 

7000 

~ 

F.nr,rr:yS0l11twns Propri•tary 

.r\~phc:ri~ P'n:,.1-U1cf~t 

••6% 
1.;.~3 

14,1', 

IHI 

13.66 

IUI 

13.17 
f!.41~ 

ll.6Q 

l:!.-IG 

1;:...!.'1: 

tl.18 
ll:t-: 

10m 
10.~ 
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TR-TP-(108 
RC"'~ion I 

A Test J\.fanifold includini,,. prcssur-e ;;r:ruge and c,libr:il<d l~:lk may be cnckisal in insulotion 
(protccti1-c ho~) lo minimi:l:,:,:m:ironmc:m:11 im~l ofllie nmnifoltl-'~;sLirc g;,uge during :he 
pre-snipmcnl lc~k 1es1. 

?' Vcri:fic:rfioon nfdtc tes:I ,·olvmc ·r$ ™"-"CC'S~Q-· to ensure th::i.t thc:rc is r:o obqruc:tio-n/blocbge in 
lhc l<:Sl •~ !>!mi. 

' VJ is• ,-r,!umc: bet"""" V•h·cs VI. v::. v,~ ~nd pri.,surc !!"Ul)C. \'1 is th~ volume bctw= 1hc 
test JlOl1 and V2 volvo {mimifofd 1•olllmc). 

•Table I pnwidc~ a r:ingcofacccpt3ble ~of11m<:< (in form of min wlumc required). i)urin!,! 
mock up lenk tcs! trials onscvcr:il 8-[208 c:,sks, i1 ha.<delormined 1fl:rt du:tc~, •~lum•~=Y 
•ary si£:nilicantly. primarily. due 10 virn.r.1[ lecll<s pre.sen! in cask lid =I elo<ure fc1un:s. This 
proccluro hz comr,,:m:;xtion m,:ch:mism for lari:,:r volumes :,ssoci;,t,:d with pruemi:d -., iriuol 
leaks-. In such =· potenti3I inerease in" 1·0fumo size: ....-;u result in i=aso<l dwdl lime. A 
S0lution for volume vcrific:nion th~t doc,, not mec1 tho critc,fa will typic:tlly be cau<cd hy ~ 
block:ii1~ in !he p~,:<1 volu=. The moSI obvious c:iuse "ould be :in improper applic:ttion 
ofvnaium ~"'~ (O•ring lubric;ino. 

'"Due 10 specifics oft'1c l!·l:'.lOB p.-:,cbgin!' do,urcs {=cptib!c to virtual lc;i);q, prcs,ure 
st31ril rz:ition ~orilication is fC'lUin:d. 

n rn cma:in CiOC'.!ro. P~SS.tJI"t' stlbila.:?'tion duratfou may r:lflJ;f! tmm 3 r~ mim1(~!r,. ur to 5("\"Ct::I I 
hours. 

"Toe= ofa lc:ik t<>I dv.cll time 1h:,t is th<, l<1n_:ctufthc time required for~ specified number 
of di,·isiolb of pr=un:, chongc. and the fixed minimum Je:,I,: tc-sl dv,dl time. inh=tl~ 
oom~s:it,:,; tile prcs:surc dee:iy IC$! for oltiludo ar.d '1l'Ytbienr prc<sure diffcn:,,ce,; lh:t1 ,>ecur 
,i:ith .:diituJ-c. 

1l :Minimum zest Jwdl time wns d<:ri,·cd from Rcicrcnce ::..5. The tix,,,J time period for minimum 
test d",:11 time shown in T:iblc 4 com:sponds I" 1hc obs<:n:cd tirm, required to gcner,1te 3 S 
division (5 "- 0.01 psi) pressure drop durin~ pm,:o:.forc qu'11ifica1ion IO>lin~ whon ;hen, w:is no 
lea~ in lhc test onic!e. 

" Due lo large thcnool ineni3 of=~ ~'Omponcnts. 1h<: icmpcc:uure of the prim:u;· or ;;.ccond;iry 
rid prov ilk~ :::in !ICCu-rate cstim::ilfon or t.hc; nir- now :rcmp,::ratUfC' i:n the tot m;:mif1.1-td. 

I~ It h, .. .::ic-cc:p{able tbr the te.mpct'ilttJ:tC ofthi: lfdC:i.l to deCf'C':l...~ up ti., 0..3 ~c duriir_; ?be rc:lk 
<lclei:tion .:l'.", !on~ .:r~ prnsurc:- .n:adi11s oo the r,~r.urc i_.::Ju;,"'C' n:m::frm , ... ~thfo u,crunc;~ (..'1°itcrfa: 
(:!: 0.0 I psi)!I 

'A Thi; fo:M i~ opli<>nal 

F.nerr;ySa/111ion~ J>rupricl!try fni:dOor.30 
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Revision 1 

1:-.1;111;\S(/WHO.VS 8-12013 Cask Prc-Shipmcnl Leal; Test Rcpm1 

EnergvS,1/111/ons Rq~prt II / 0 'l 'll 'l LtM .1 ') " I !Jatc: 7,/) t"j I I 9 r l'ngc .1 of --~ 
/ f -V-' 

CASK 1\NIJ LEAK TEST INFORMATION , 

EQUIPMENT 1 

._l_}r_ci._s1_1n_:• C_ia_11=-gc_S_'/N_1-+--'11.c....:;t,..._-w_·-=-1i.='J.:Q_J~ll Cnl. Dute JJ/i./) '?I 
Thcrmomclci- S/N Ii.JJ.2 - OCI).. C'nl. (.)ate cJ / l_fiJ_L I d-' 
Timer SIN E 5"· Tw- o/ / C'nl. !)ale 2//7) / ,Y 

1--------1 

C'111ibratc1I l.cnk SIN I//, ~0Dtl •lui~Cnl. Dnte L 0_/2.!i./J ,)--
T , .. ,,,, ... •·,<· /2_:lE-0!::/,11111.cctsec Air (or N2)@(~cfc ~l.~:'nl'·c 

Lid Surface Temp. 
(T,.u".,,.) °C 

Ambient Air Pres. /L/ I 
(P.,,.1,,,,.,) PSIA f , 07 

I. \'OLll1\H: i\H~ASlllU:i\mNT (SECTION M) 

PdV/ A psia I\ 1!-/4 __ psiu cN1i~-~~!Ji_c,, h (circle for a vent pnrl knk te:;t) 

2. l'RESSUHE STABILIZATION \'ERIFICATION (Sl•:Cl'ION 7.5) 

Minimum Pressmc S111bili2111 inn Tin~,JT l',c,~) from Tnhlc 2 ()r Proccdurc_{/4-1?/Jll_ _ _ . 
.,....,I,;·), 

P.-essurc Stabiliimti()n \lerilicd : / ".) (lnilinl) 

.t l'llELli\llNAllY S\'STl~i\1 CAl.lllllATION ,\NU TEST DWRl,I. Tlr.U: (SRC:TION 7.(1) 

El;111~,•1I Tim~ l'rc.1s111,· E11111wd 'l'i1n,• 1•,c~)t111.._ 1'h1r~cd Ti111,• 11fcs~u,,· 
11111Y0 1rsi1n 111110) (p«ig) Ullll'/?) {11si1,:l 

00:UO /Lri. t:o _/..'7,2,( 12u /7/?Zl 
;r.- LZ, 'i k' --,, I. 1, 1'-L } 

f--• 
30 .. Ll, 9 '1. TO /1,95 

... 11.;-· I~ /Cl'\ 17, 'Pz. 
Finni Test I )wcl I Time (I' l'in 1)11~11, ; • ,Jt!!i.'1 ... P ''""·'' p".1 ·,, =_~?~ "(..psig 

4, Ll~,\11: DE'l'EC.TION (SECTION 7,7) 

lih111w,I Time 1>,c~,111,• lih111~,·,I Ti inc l~CSMIIC hln11wtl Tun,• 11,c,,mc 
111111:ls) (11.,ic) 11111,.,.;'\ (11,,ig) ~·--f";_€f/·- . l(lilll) 

00:UO ---}7,9'7 6-cI_ _{7 ,Cl'1 /7_, f'l 
···-········-· L~ )7,1'7 7~ J-2!i__J_ '""··-········---?-"••·'"-

:10 J1,11 c;o 17, 'l''J 
i/1 . J.2. <J ·7 /CJ') {7,<i] 

Elup.,cd 
'\'i11w 111111:ss 

l:hljl.\C1I 

'1'1111~ 111111:~, 

---·----· 

11C\'St..Ul\1 

(Jhlg) 

····--

t>1"-.:,-surt 
11•~ig1 

E11c1'g)•So/11/im1.,; Prnp1·ictnr,\' Page 24 uf 30 
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Hcvision I 

--~·--"'T 
l-:\I.IHi\,\"(H.lrr/a\S 8-12011 Cnsk Pn.•-Shipnwlll L~•11k Tcs1 Report 

TION7.Bl 
I IJ111c: 'lp&i/l r 1'11gc2c. or___s__ 

., , __ 

Pc,•tii,Uh' l:lap.1t,I Tj1' ftrl•~\Uf\1 111up,,•J i10:.•.s-siur\1 

.. J1>••1!l -·- 1111116 ((>Sig) I inw 111111·,\ lp;ig) 

fl.lo-- /2.() .Ll J-1'1· 
}, ~.'1 ··---·· 

Z!..tf::1 
_7,t~--

6.1 Test \10l11111c ( \111 = \I I x ((P!- 11 ,,.,,.,,.,,.)/( 111- I'!))- \I!, where \I r''8 cc and \I i~5 cc 

Tes! \10[11111c(V11 ,.. ----•---1-fA: .. .......... -----·················cc ,.-· 

6.2 Preliminary Cnl. l{ufc ofChnugc ;·, (I' (urto.,ll'r<•l'•I- p l'u,,11'0,l'.,t}I (r l'inD11t1il =_/i{f:/ ~>~h!~or sec 

6,J Final Col. n111c ol'Chnngc = (JI l,,11111 .. ,r.,1 - p r,,ul(m.(',,1)/ (r Fin lllwll) = .... ,.d.,~.·-C .. psigt@or Sl.'l" 

6A Test Quality Fuclor(TQF)'" Prcli111innry Cnl. Rate otThnngd Finill Cul. Rate ofC'hm114c"' / ...... 

Purmnc!cr Acccpluncc Critcrin ltc~uh Conclusion 
Volume Vcrilicnlion V1 >60 cc for pri111111y lid 

( 
~L:. 25--~~-l~'.~-~~yond~. lf .4 1vj/.l 

N/Klor n wnl norl l,•nk test ) ··---!I!'··- ...... , .. 
1'1css111c ~1abiliz1uion WHhin ·l /-0,01 psig pressure chnngc within min. // V /J1jss durn1io11 cstnhlishcd in Tnblc 2 (PSIG) {:l~~:1e 
No rl'lc\111111 chang,• in Wiihin +/-0.D I 1)Slg pressure chnngc (PSIG) llfiJ p11-ss 11rcssurc during LD t ,~··zf' 
No rclcw1111 change in Within 1c1111>crn111rc rnngc of - 0.3 °( • 10 1 0.1 nc llc.1{. 'j <: ftJ..s s tcmpcratun: ,luring LD 

-·-·-

s Tcsl ()1111\ily Factor 0,77 5 TQF :! IA I /J;~S 
(1 Doc~ lhc lest dcmon~lrnh:d mlc,1u111c 11ssemhly oflhc closure (Yru[")> NO (Circle ./ 

'11ffii°) 

Noles: 

., ..... ···········--··· ~ .. ,.~ 

E11t•i·gySo/uti011.\· Propriuf111)' Pugc 25 of JO 
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ATTACHMJtNT B: 8-l20H CASI< Ll~AK Tl~S'I' REPOHT 

TR-TP-008 
Rl",'is ion I 

1:,1.maS0l.lfll()SS 8-12011 Cusk Prc-Shipmcnl Lenk Tes! Rcpo11 

E11erny,\i1/11/i1111.1· Rc1K1r!JL /.Jl"L ('if')~( 00/ \ -.. , IJntc: 

CASK AND LEAK TEST INFORMATION -j 

Cask II 8-l20U-_1 
1--------t----

('ompo11e111 

EQUIPMENT 

Pressure Gauge SIN 

Thcnnometcr SIN 

Timer SIN 

Cnlihmtcd Leak SIN 

Lid Surface Temp. 
(T,",r-".l ~c 

,\mbicnt Air Temp. 
( T •.• ~.'"'' ) ''C 

I. VOi.UM 1: M l~ASl!ItEM IWI' (SECTION 7,-1) 

Ambient Air Pres, 
(!' •. ,,~,.,,,) PSI,\ 

p,_j;)._, /).,;a P~3L03iisin Not Applicaj_)J~ (circle for n vent port lcnk 1esl) 

2. l'ltESSllltE STABILIZATION VElllFICATJON (SECTION 7,S) 

Minimum Pressure S111bili2111ion Time !Tl'iml l'rnm Table 2 of Proccdurc_9111/d~.-

l'ressure Srnhlllzation \lctllied : .. ~=:?8_flnilinl) 

3. l'IWLIMIN1\ltV S\'s'n:ri1 C:ALlllltATION AND TEST DWELi, Tli\m (SECTION 7,6) 

l:l.111,;,,lTim~ 
Ill ss 

1'1CSSll1<' l'h'S~lll•' El,1111~d 
111\igl ,il,!J Time nm1:s~ 

1~.l~!l'S.1,cc 
(fl,illl 

00:00 / Y, 02. • 9 k, 
_l ___ +l, _ _.____~~4--~---~z~t:...-=----~~--~-~-• 
i----------<-_J.t_,_b.L -~---1 __,_,_~-------+--____, 

.______,3"--__..LJ1 O 
Final Tcsl Dwell Time (I' l'in IIMIII ,._c;__1~u',1__ I' hnl1,,ll'"·'·•1 ""_/J~ptllSig 

,I, LEAK DETECTION (SECTION 7.7) 

Hln11~li11w / 11\'h~UI\' Hl•~;lhll\' 11Ei.'"S!iU(C i;11~-,•1fo1~ PrL·.-.sur~ 
_@in~_ (p,ig) (/llil!) JW .s~ (p-iil!l 1111 -~ 

IIU:Oll JJ_sj l/ 11, fl~ -y·- //,fl• 
i .• r,_z_ 

~ /41-G!_ 1 /l,'1'-__ /_lL'L -, jJ, tjft, ' {I, f,:___ ··-
_2. 17 q lJ, 7 L7,9..ft_ 

RnergySolulirms Propriclnt]' 

l:h1p,~d P°ft~S.Ufl' 

Ti11w 111111:h, q,:;ig) 

····-·· 
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Rc\'ision I 

8-12011 Ci1sl: J>rc,Shipmcnl l.t•nk Test Report 

l'r,·;;111,• 11,,i~sUh' E111J1. I Tim~ 
(psig) {f1.11J! ► - II ~~ 

00:00 

Hh1p,,•J 
·1 im~ 111111:ss 

Pf,•.,rn1•· 
(psigJ 

-=,_=--· 
_i!LJ![ -- _ ------- /7, Tl --- ··-=--~---+---'-..a....a...L.-"'-1----l----, 
/_!_J_J __ c. ' _) _ () ·-·---·- -. 

II 

I 

2 

3 

.( 

5 
(i 

2 . ra_ 0 {) 
2 7 L '7,d'a --~.______ ___ __. ______ ,___ ___ ___.__ __ _ 

Finni Tc~, Dwell Time (I' Fin lllwll)"' .'l.r,,b_ I' l,1111.111',n,l'ul /7,ft/iisig p '"'·'' liu,,~,1./ 7 ,j? psig 

6, IWALUATION AND UISl'OSITION (SECTION 8) 

6.1 Tc~! Voh1111c (Vi'" VI;,, ((P,,· p .,,,l-1''11)/( p,. P1))• v~. where V1"'8 cc 1111d v~c,5 re 

Test \lolunw {V1, ,., ____ .. __ ____,L3_Y , :~ .---- cc 

6.2 l'rdiminary Cal. ({Ille 01'Ch1111gc ~(I'''""'' p,,.,.,1 - I' 1 .... 11• .... ,•,r) I (T l'in lhidl) "' ,.,_c)_Q_{ipsi~{ir scr 

6.3 Vinni Cnl. R111c 0J'Chnng1) '" (P ,,.,,,_,11,,,.(',,I '' p ""'' ltn-(';11)' er Fi11.ll\1d() ·"' _ .. tOO 7. psig('~ll' sec 

<iA Test Qm11ity F11c1or (TQFJ '' P1cli1nhmry Cal. Rnlc ofChnngc/ Finni C'nl. R11w of Ch1111gc .. __ , .. J!.i~ . 
Pununcll'I' A CCflll.lilu.:w:iLetl!t Result Concl11si1m 

Volume \lerilkatio11 ( \11 >60 cc for prini:uy liO 
1-~ ~ ··-~ fl-J~f V, > z., cc !or sccomlill'}' lld 

N/1\ for n vcnl por1 lcnk 1csl 

Pn:ssurc slnbil iznlion Whhi11 ·1/,0,01 psig pressure chnngc within min. ·-' 6) ,°!J.S..S:. 
dmulion cs111blishcd in T11hlc 2 (PSIG) 

-..,. ..... 

Nn rclcvunl clmngc in Wilhin 1 /-0,0 I psig prnr.suw chnngc (PSIG) ·- I l) I P1l-&.S 
immure during LD 

No rckwmt change in Wilhin lcmpemlurc range uf •·· OJ"(' to+ 0.1 "C' I PIJS.S 
lcmpcralurn eluting LD ·-- I 

Test Q1mli1y F11ctor 0,77 :~ TQF :S I ,tJ I~(,; f'/t-~) 
Doc:, the lest ilcmonstrnted nclc1111111e ussemhly oflhc closun: r"'!!J. I NO {Circle 

( -01111) 

Notes: 

···-······--- ···········-· ·-------·--· "-·~·······--··-
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TIVl'P-008 
R1wisio11 I 

I:\ I. Ill a SOl.llf llA\\" 8-1 '-OB Cask l'l'c•Shi1>mc111 Leak Test Rcpo11 
-, ··········•·=• 

E11erllrS11/111frm.,· Report II j ()'f' '2L 'J (002.) ·1 Dale: 1i" J>.9/1 r I Pagl' / of<. , I 

CASK AND LEAi-: TEST INFORMATION 

Client: ---~a_J J~ l?t.,(/,\ .... -.. -- Rclcu~t!d h>' 1/ffJ . . ·--····-······ 

Lnc111ion: t,J I (Nnmdl'illc): 

s-Je /J4sk~yiv. 14Sh Cask ii ·'.7 --~· 120B-.. '•--.. _ .... , .......... 

Compnncnl ,1 t' l G1•1d ;;.,~LI l·d 
EQUIPl\·IENT .I 

P1cssurc Ouugc SIN ·rt..,~so-0•01c. C'al. Date )I/J;1./Jl{ Cnl Due Dale II &jj_L 
Thennnmclcr SIN 1fl.tt. ~ d02. Cnl. Dale t/lf/(t Cnl Due Dule 9/;rf/11 
Timer SIN G 5 - (1..1- OI/ C11I, Date f'l--l/7/J lJ Cnl Duc Dntr fl/1711~ 

/ 6J J) (j·;/ · t-'t,i,\ C'11I. Dute / u/_l 'l~ lo/2{/1? Cnlibrnlcd Leak SIN Cul Due lJ111c 

T (\1f hnl ~ ... (I 'Z..2E-O.fn1m.cc/scc Air (or N2)@)JJ'<'":!_%1''(' Tl'mp. of lhl' CL . ' 
:?_2__ .o (CLr.,111,) 

Lid Surfucc Temp. 20 I °1 I ,~~nhient t,\~r Temp. J... /, to Ambient Air Pres. /L;; {, 
(T,.,t',,,,.) ''C '' ""'"""') ' ( 

(Jl,,,,·h·nl) PSI,\ 

I. VOLUME 1\11•:ASIIIU:MENT (Sl•:CTION 7,.1) 
.>l/ L/ ~ . 3 I , ') 'i , P1~-- 1 "]'ism P2 JlSl!I Nol A11plicable (circle for II vent port leak 1csl) 

2. Pm:ssllllE STAUII.IZATION VERIFICATION (SECTION '1,5) 

Minimum Pressure S1nbili1.atiun Tinw {1' l'r~s~} from Tnble 2 of Procedure __ q_/.!J/1-·L.~ 

l'rcssmc Stabili1.111io11 Verilic<l :dis _(Initial) 

3. l'RELIMIN,\lt\' SYSTEi\l CALI lllUTION ,\NI) TEST nw1;:1.L TIMI•: (SECTION 7,(1) 

Eh111s~1I Tim~ l~n.-:t!iUfl' Eli~d'l'im,• 1:1~cs.~uu.' I :lnp~,-il Tim~ l'n•s~m<' 
~s~ {11sil!) m11,1)~ 1J1si11I nun:ss (11,il)) 

00:00 /7 {., L l/ l7! r,'1 
I L.}__;J.. I 

~i ___ J 7t 15!]. 
.3 [L_5]f__ 

Finni Tc~I Dwell Time (T lin 1)1\clll ··. 'f..111 i ,1 I',,.,,,,, 1•,,.,-.,1 '·' _/ ?1.~~sig 

•I, LEAK DETECTION (SECTION 7.7) 

l:l.~,~1111,• l'l<'>MU<: l:l,1Jh;~~·1mc Pr..:.;\m~ H:11i;,:J Tun: l~l~S.~Ut(' 

l\_~I ·······---·······-. (Jl\1~) (ii'l,1 ' h':;!1;11 111111 .• , (p,i1H -· 
00:00 /7,L',O l/ / l ,<1l 
-1-~- {-l, ,,1 

·-

2 17,l!_I 
3 //,/J1/ _____ ,, ·. I wl 

T1t1_c111I. ✓,,,. Joe " IT I II '" T )...~ '.:}1~r 'Z L' l/ "C' 1·11111 csl Jwc I 111w ( l'in lllwlll'' :::'.:.~---·=-::r: 1,1 >t.111_ __ ' . .. .. 

flapscd 
Time mm ~s 

1:1,tp,,'<l 
Tune 111111:.'.s 

l•J11.1 S'.\LHi: 

(flSI~) 

~--·-··· ········--

1•1,'\'Mlf,• 
11•~ig) 
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8-12011 C11sl; Pre-Shipmen! Leak Te~t Rcpm I 
--------------------.--------~----

llil.C!(V.\',\'oh11i1111s l{cpo11 II • ll ''; c .. , -· (ck). ) ....... •.··- ._D_n_1c_: -=· ~'-'--l,~(i,_/-=9 _ _._1_111_,;_c _;;"l;..,_1_,r_2._··_·-_ _, 

~~INAL SYSTEM CALIUIUTION (~gCTION 7,H)' .. 1 

II 

I 

2 

·-·-

.l 

•I 
··--

s 

" 

6, E\'AI.UATION AND l>ISPOSITION (SECTION 8) 

6.1 Tcsl Volume (\11 ,= V1 x ((I':· I' .11 ,,,,,.,)II fl1• l'i))· \1 1, whl·rc \1 1"'!! cc and V~- ~ l"C 

Test Volume (\111 - ____ L/ 2 1 C/ !:C 

6.2 Prcliminnry Cal. Rote or Clrnngc ""{I' 111,1111 l'li•l".•1 ···. p I uut l'h'·l'.,I) / (T l'i111>11~11) "'LQ /2j;.~igx_mi.1j)<1r sec 

CiJ Finni c.'l1I. !Mc ol'Chnngc"" (I' 1,,;,..,11,.,.1·.,1 · JI 111,.,1 r, ... r.,1) / (I' Fin 1>,,,,11),. _, oJ.J ): psigtmin.9' sec 

(1.<I Test Quality Fnctor(TQF) •~ Prcliminnry Cal. ltntc ol'Chnntit/ Finni C'nl. Hnlc of Change"" / ... 

Pmumctcr 1\ccc1ll11ncll Crltct"iu Rcsull Conclusinn ... 

Vnh111w Vcrificntion \11 >(10 cc for uri11111rv lid 
fl/.SS (~11 > 25 Cl' for sccontlmy lid) L/2i1' 

NIA lnr II wnl poII lcnl; lest 

P1css11rc slnbiliz11tion Wilhin 1 /-0.0 I psig prc~s11n: change wilhin min. r,(J P1-1.sr duration csluhllshcd In T11hlc 2 (PSICJ} c.1,,,.,1e 
I 

Nn rdc1•11111 clrnngc in Within ·I /-0.01 psig prl'Ssurc chHngc (PSIG) f ,c,I f 1}~ s pa•ssurc during I.D 

No rclcl'Hlll clu111gt in Within 1cmptirn1urc rnngc of - 11.3 ''(' 1t1 + 0.1 'Y' t .. { ()ll\i 
tcm1icrnt11rl' during LD 

Test C)uillity Fnclor 0,77 :; T()F:;: I A t /}{J 
Docs lhc lcsl 1lcmo11slrn1ed 11dct111n1c usscmbly 11f 1hc closure ( ~), NO (('irde 

...,.imc) 

Noles: 

•-.,••••-•••-•••--~n,•,o--,.y•...,..- ···-··--· .. ····--···-···-··~---· 
.. ___,_,,, ___________________ ~ .. 
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RADIOACTIVE MATERIALS IIANDLING MANUAL 

RADWASTE RELATED COMPLEX LIFT PROCEDURE July 5, 2011 

1.0 

2.0 

PURPOSE 

1.1 Tllis procedure provides guidance for !ills involving the handling of shielded shipping 
casks or rndioaclivc materials greater limn or equal to 2000 pounds. 

1.2 This proccdmc prnvidcs instrnctions for the removal, installation, and transfer of 
rndioactive wastc/malerial and associated shielding components in the Primary Auxiliary 
lluilding (PAB) Truck Bay using the installed PAB Crane (Z-015). The only exception is 
the filter HIC loca1cd in the storage areu on El. 46' of the PAB. 

1.3 This procedure is lo be used in conjunction with vendor cask handling procedures, 
rndwaste shipping procedures, rigging and material handling guidelines, and SLP 4, 
Auxiliary Building Main Crane. The shipping procedure used depends on preliminary 
disposal characterization and dose rates found on disposal liner during the loading 
evolution 

PREREQUISITES 

2.1 Tools 

• Crane availability, either the main or auxiliary hook can be used for these evolutions. 

2.2 

2.3 

• No special lifting devices are required for these lifts. 

Supplies 

• Shackles rated rm all lifting evolutions 

• Slings (wire or nylon) rated for all lining evolutions 

• Torque wrenches, sockets per vendor cusk handling procedure 

External Organization Sugport 

• Qualified Crane operator, riggers, and Rigger-in-Charge 

• Spotters as required 
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3,0 PRECAUTIONS AND LIMITATIONS 

3. l Z-015 is deemed single failure proof with the bridge crane capacities listed here: 

Maximum Lilted Loads: Main hook= 250 lons/2.2 = 56.8 tons = 113,600 pounds 

Aux hook = 20 tons/2.2 = 9.1 Lons= 18,180 pounds 

3.2 When lifting the lond(s): 

• Two point pick using two slings should be used for liners with baskets 
(i.e., 8/120 Liner). 

• Three point pick SHALL be used for rigging cask lids, impact limiters, and round 
concrete shield lid. 

• Four point pick using two slings shall be used for square concrete shield lid. 

• Four point pick for scavans or oblong lids (i.e., resin steel liner). 

• Other as determined by routine lifting practices. 

3.3 When lifting the cask lid, the inner lid lifting point is not rated for lifting both the inner 
secondary and outer primary lid. 

3.4 Avoid side loading of crane to the extent practical during all movements. 

3.5 Observe radiation protection procedures when handling any radioactive material. 

3.6 Adhere to slundard safety practices when lifting heavy packages or using cnmcs. Ensure 
the equipment is rated for the expected weight of the items being handled. 

3 .7 Improper handling of radioactive material can result in personnel contamination, 
radioactive material uptake, and unplanned personnel exposure. 

3.8 Rapidly changing dose rates can occur dUl'ing equipment/liners transfers. 

3.9 During the performance of radiation surveys, personnel may be subjected to rndiological 
hazards including high radiation areas, contaminated areas, and airborne rndionetivity 
areas. 

3. 10 Personnel slmll wear prescribed protective clothing, dosimetry devices, and other 
protective equipment as required. 

3.11 Rigger-in-Charge, RP Supervision, or designcc may NIA steps that arc not applicnhle. 

3.12 Performance or this procedure may be performed pmtially in parallel, 01· out or order 
when authol'i:t.cd by RP Supervision 01' dcsigncc. 
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INITIALS 

4.1 Visually inspect the dcdicutcd lifting lugs and surrounding areas where the ~ 
I ugs arc anached. Contact engineering if signs of degradation and/or 
cracks arc observed. 

5.0 PROCEDURE 

5.1 Removing Cask [mpact Limiter from Type B Shipping Cask 

~ Type B shipping cnsk impact limiters typically weigh 
~ approximately 5,500 pounds. 

~ The PAB Truck Hny, is not an "Heavy Lontls" nrea and 
~ NUREG-0612 is NOT applicable. Refer to SLP 4, 

Auxiliary Building Mnin Crane. 

5.1. l 

5.1.2 

5.1.3 

Impact limiter wejght based on cask handling procedure 
S-~OU lbs. 

Remove ratchet binders securing the top impact limiter. 

Remove the thl'ee lining eye shipping covers and inspect the 
eyes for excessive wear prior to attaching shackles and slings, 

5, 1,4 Rig lid for lit\ using the three Hfiing eyes. The lifted load used 
to size the rigging SHALL be 2.2 times the actual load. The 
safety factor (3 for yield, 5 for ultimate) is applied towards the 
2.2 times the nctuul loud. 

5.1.5 List slings being used for lifting cask impnct limiter. 

NOTF.: When performing n lift, check levelness of lift to ensure 
binding docs not occu1·. If needed, set down load und 
adjust rigging to ensure n level lift. If needed, utilize ,·..,ire 
rope slings to minimize stretch of nylon slings, 

5.1.6 Raise impact limiter slowly and ensure lid is level. 

5.1. 7 Continue raising impact limiter high enough to ensure travel 
path is elem· um! relocate lid to designated la)•down al'ea inside 
the P AB Truck Buy. 

L 
L 

L 
L 
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5.2 Removing Cnsk Primarx Lid with Secondary Lid Installed 

NOTE: Shipping cask lids vnry in weight. The weights listed below 
nl'e the combined weight of the primnl'y and sccondnt-y lids 
unless noted otherwise. 

CNS 8-120A 

(£N~8-120B 
CNS 14/210 nnd 14/215 

CNS 14-195H 

CNS 14-190H 

CNS 14-170 Series 11 
CNS 14-170 Series Ill 

7,000 pounds 
7,080 poundu 
71700 pounds 
61300 pounds 

8,800 pounds 

6,500 pounds 
6,540 pounds 

NOTE: The PAB Truck Hay is not an "Heavy Loads" area nnd 
NUREG-0612 is NOT applicable. Refer to SLP 4. 

5.2.1 Combined primary and secondary lid weight based on cask 
handling manual 708:b lbs, 

5 .2.2 Remove the three Ii fling eye shipping covers if applicable, and 
inspect the eyes for excessive wcnr prior lo attaching shackles 
and slings. 

CAUTION 

When lifting the cask lid, use the three installed lifting eyes on 
the top of the J>rimary (outer) lid with appropriate slings and 
shncldcs to ensure lifting capncity of 2.2 times the lond is 
maintnincd. 

The secondary lid (i.e., inner cask lid with one lifting eye) is 
NOT designed to lift the cnth-c lid. 

5.2.3 

5,2.4 

Rig lid lor lift using the three lining eyes. The lilied load used 
to size the rigging SHALL be 2.2 times the actuul load. The 
surety factor (3 for yield, S for ultimate) is applied towards the 
2.2 times the actual load. 

List slings being used for lilling cnsk lid, 

Slings ,Jf -~fl/ I 'it/ )If ~tf 5' 
I 

RSCS TSO 20-083 Rev01 
Page 138 of 226 

INITIALS 

Page 6 of 18 REFERENCE USE 



POINT BEACH NUCLEAR PLANT 
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NOTR: When performing n lift, check levelness of lift to ensure 
binding docs not occur, If needed, set down lond and 
adjust rigging to ensm·c n level lift, If needed, utilize wire 
rope slings to minimize stretch of nylon slings. 

5.2.5 Raise cask lid slowly and ensure lid is level. 

5.2.6 Raise cask lid high enough to ensure travel path is clear and 
relocate lid to designated laydown urcn inside the PAB Truck 
Bay. 

5.3 Removing Concrete (square) Shield Lid From Shield Body 

NOTg: Square concl'ctc shield lid with luuulmils weighs 11,000 
pounds with concrete 11lug instnllcd. 

NOTE: The PAB Truck Bay is NOT nn "Heavy Londs" area and 
NUREG-0612 is NOT applicable. Refer to SLP 4. 

CAUTION 

When lifting tllc concrete shield lid, use the four instnllcd 
lifting points with appropriate slings and shncldcs to ensure 
lifting cnpncity of 2.2 times the load is maintained. 

RSCS TSD 20-083 Rev01 
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INITIALS 

5.3.1 Rig lid for lift using the four lifting points. The lifted load used 
to size the rigging SHALL be 2.2 times the actual load. The 
safety factor (3 for yield, 5 for ultimate) is applied towards the &,.'?trf 
2.2 times the acllml load. ~ 

5.3.2 r .ist slings being used for lifting concrete shield lid, 

NOTE: When perfomting a lift, check levelness of lift to ensure 
binding docs not occur. If needed, set down load nnd 
adjust rigging to ensure n lc\'el lift. If needed, utilize wire 
rope slings lo minimize stretch of nylon slings. 

5.3.3 Raise concrete shield slowly and ensure lid is level. 

5.3.4 Raise concrete shield high enough to ensure travel path is clear 
and relocate lid to designated laydown areu inside the PAB 
Truck Bay. 
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5.4 Removing Concrete (round OSSC) Shield Lid Frnm Shield Body 

NOTI~: Round concrete shield lid weighs approximately 10,750 
, pounds with inner concr·ctc plug installed. 

NOTE: The PAil Truck Hny is NOT nn "Hcnvy Loads" m·eu and 
NUREG-0612 is NOT applicnblc, Refer to SLP 4. 

CAUTION 

When lifting tbe concrete shield lid, use the three installed 
lifting lugs with nppropl'intc slings nnd shackles to ensure 
lifting capacity of 2.2 times the load is maintained. 

5.4.l 

5.4.2 

Rig lid for lift using the three lifting lugs. The lifted load used 
to size the rigging SHALL be 2.2 times the actual load. The 
safety factor (3 for yield, 5 for ultimate) is applied towards the 
2.2 times the actual load. 

List slings being used for lifting concrete shield lid. 

Slings ___ ,J---1-/__.:_A. _______ _ 
I 

NOTE: When performing n lift, check leyclncss of lift to ensure 
binding docs noC occur. If needed, set down lond and 
adjust t·igging to ensure n level lift, If needed, utilize wire 
rope slings to minimize stretch of nylon slings. 

5.4.3 

5.4.4 

Raise concrete shield slowly and ensure lid is level. 

Raise concrete shield high enough to ensure travel path is clear 
and relocate lid to designated laydown nrca inside the PAB 
Truck Bny. 
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5.5 
1/-r-'lf-l'f 

Relocate loaded resin liner (CNS 8-120 Ptrly-Lincr) from concrete shield 
to shipping cask or container. Liners other than the CNS 8-120 Poly Liner 
require a completed rigging evaluation including review by Engineering 
personnel. 

NOTE: Shipping liners can vnry in weight dcpcndillg on mcdin 
(i.e., resin, clmrcunl, other) 

Resins weighs from 45 to 53 pounds/cubic foot 
Activ11tccl Curbon weighs HJlproximatcly 33 pounds/cubic 
foot 

INDEPENDENT VEIU FICATION 

Calculated weight has been verified to be accurate 

5.5.1 Calculate the weight or liner with contents 

Weight of Empty Linc1· .,,___._f'Z_~---------= 
Weight of resin 53 lbs/ft3 x /OD = ,.::soO 
Weight of carbon 33 lhs/ft3x b = __ T> __ 

Total Weight oflincr with conlcnts = --"'4'"""5".._S"O ____ lhs 
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POINT BEACH NUCLEAR PLANT ROW 16.17 
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Revision 0 

RADIOACTIVE MATERIALS HANDLING MANUAL 

RADWASTE RELATED COMPLEX LIFT PROCEDURE July S, 2011 

£,tld(-;J'hc PAB Trucl< Hny is NOT an "Heavy Londs" at·ca and V NUREG-0612 is NOT aJ>pllcablc. Refer to SI...P 4. 

The lifting bnskct nnd its nssocintcd lugs have been 
structurally evnluatcd by Energy Solutions, 
The device has been designed for n load of 10,000 pounds. 

At this load, the device has a safety factor of 3 against yield 
nnd 5 against ultimntc stress, 
The HIC lifts will nll occm· in the PAB 'frucl< Bay. 

The bnskct slings pt·ovidcd with the HIC were load tested to 
3,8 tons nnd lmvc n cnpncity of 1.9 ton (3,800 pounds) nt 
facto l's of safety of 3 nnd 5. 

Two slings each in n b11sket conflgul'ation al'e provided with 
the HIC. There arc four rigging points on the HIC, each sling 
attached to 2 shackles that nrc 3 feet apal't, resulting in a lift 
angle of approximately 53 degt·ccs. 
This is an acceptable configuration. 

5.5.3 

Rig liner for lift using the four lifting points. The lifted load 
used to size the rigging SHALL be 2.2 times the actual load. 
The safety factor (3 for yield, 5 for ultimate) is applied towards 
the 2.2 times the actual load. 

List slings being used for liil. 

When performing n lift, chcclt. levelness of lift to ensure 
binding docs not occur. If needed, set down load and 
ndjust rigging to ensure II level lift. If needed, utilize wire 
rope slings to minimize stretch of nylon slings, 

S.5.4 Rnisc liner slowly and ensure it is lcwcl. 
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Rndionctive Wnste liners can h11ve dose rates up to and 
exceeding 50 rem/hour. 
Determine methods to minimize dose during the transfe1·, 
Methods to be considel'ed inchuJc the use of cameras, radios, 
shielding, distance, and minimizing time in exposed m·cas, 
All unncccssury personnel to vacate the PAD Truck Bay as 
directed by RP personnel with the understanding the 
Rigger-in~Chnrge of the lift will determine communicntion nnd 
spotting requirements. 

5.5,5 Raise liner lid high enough to ensure travel path is clear and 
relocate liner to shipping cask. 

5.5.6 Remove rigging from liner using ALARA practices. 

5.5.7 Ensure slings on liner will NOT interfere with cask lid 
installation. 

5.1 Relocate filler HIC (CNS 8-120 Poly Liner) from the PAB El. 46' storage J lJ. area to the PAB Trnck Bay concrete shield or shipping cask container. 
/i Linc1·s othel' than the CNS 8-120 Poly Liner require a completed rigging 

evaluation including review by Engineering personnel. 
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POINT BEACH NUCLEAR PLANT RDW 16.17 
SAFETY RLATED 
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RADIOACTIVE MATERIALS HANDLING MANUAL 

RADWASTE RELATED COMPLEX LIFT PROCEDURE July 5, 2011 

NOTE: Shipping liners cnn vnry in weight. 

CAUTION 

The lifting basket und its nssociated lugs hnvc been 
stl·ucturnlly e,·aluatcd by Enc1·gy Solutions. 

The device has been designed for a lond of 10,000 pounds. 
At this 1011d, the device hns n safety factor of 3 against yield 
and 5 ngainst ultimate stress. 

The basket slings p1·ovidcd with the HIC were load tested to 
3.8 tons and h1we a capacity of 1.9 ton (3,800 pounds) at 
factors of safety of 3 and 5. 

Two slings each inn basket configuration are provided with 
the HIC. There are fout• rigging points 011 the HIC, each sling 
attached to 2 shncklcs that arc 3 feet apart, resulting in a lift 
angle of approximntcly 53 degrees. 

Since fnctors of snfcty arc insufficient for the move over the 
Spent Fuel Pool using the single failure pl'oof crane the rated 
load of the basket and its lifting lugs must be divided by 2,2. 

Thus, the nllownblc load for this configuration is 101000 
pounds/2.2 = 4,545 pounds, 

To be conservative, this weight limit is 4,500 pounds. 

5.6.1 

5.6.2 

5.6.3 

5.6.4 

Weigh the liner with contents. 

,I !j\ Weight or Liner ____ .,_£!-______ pounds. 

Verify the loaded liner is less than 4,500 pounds. 

Rig lincl' for lift using the four rigging points. The lilted load 
used to si;,.c the rigging SHALL be 2.2 times the actual load. 
The safety factor (3 lbr yield, 5 for ultimate) is applied towards 
the 2.2 times the actual load. 

List slings being used for lift. 

Slings N /A. 
NOTE: When perfot·ming n lift, check levelness of lift to ensure 

binding docs not occur, If needed, set down load and 
ndjust l'igging to ensure n level lift. If needed, utili1.c wire 
rope slings to minimize stretch of nylon slings. 

5.6.5 Raise liner slowly nncl ensure iL is level. 

RSCS TSO 20-083 Rev01 
Page 144 of 226 

INITIALS 

,., I" 
I 

Pugc 12 of 18 REPERENCE USE 



POINT BEACH NUCLEAR PLANT RDW 16.17 
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RADIOACTIVE MATERIALS HANDLING MANUAL 

R/\DWASTE RELATED COMPLEX LIFT PROCEDURE July 5, 2011 

CAUTION 

Radionctivc Wnstc liners cnn hnvc dose rates up to Rnd 
exceeding 50 1·cm/hour. 
Determine methods to minimize dose during the transfer. 
Methods to he considered include the use of cameras, rndios1 

minimizing time in exposed arcns, shielding, nnd maximizing 
distnncc. 
All unneccssnry personnel to vacntc the PAil Truck Bny as 
directed by RP personnel with the understanding the 
Riggcr~in~Clrnrgc of the lift will determine communicntion nnd 
spotting requirements. 

5,6.6 

5.6.7 

5.6.8 

Raise liner high enough to ensure travel path is clear and 
relocate liner to shipping cask. 

Remove rigging from liner using ALAR/\ practices. 

Ensure slings on liner will NOT interfere with cask lid 
installation. 
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July 5, 2011 

Shipping cnsl< lids vary in weight. The weights listed below 
arc the combined weight of the primary and secondary lids 
unless noted otherwise, 

CNS 8M120A 

~8Ml20B 
"ENS 14/210 and 14/215 

CNS 14-195H 

CNS 14-190H 

CNS 14-170 Series 11 
CNS 14-170 Series Ill 

7,000 pounds 

7,080 pounds-=::::, 

7,700 pounds 

6,300 pounds 

8,800 pounds 

6,500 pounds 

6,540 pounds 

3,500 pounds 

The PAB Trnck Uny is NOT 1m "Heavy Loads" nrea nnd 
NUREG-0612 is NOT applicnble. Refer to SLP 4, 

When lifting the cask lid, use the three instalJcd lifting eyes on 
the top of the primary (outer) lid. Rig with appropriate slings 
and shackles to ensure lifting cnpncity of 2.2 times the load is 
maintained. 

5. 7.1 Rig lid for lift using the three lifting eyes. The lifted load used 
Lo size the rigging SHALL be 2.2 times the actual load. The 
safety factor (3 for yield, 5 for ultimate) is applied towards the 
2,2 times the actual load. 

5.7.2 List slings being used for lifting cnsk impact limiter. 

P:: ?gs tJ 5- ~~'f, t ir'•h, t~'f< 
~ ~hen performing n lift, check lcv4.\lncss of lift to cnsm·c 

binding docs not occur, If needed, set down load and 
adjust rigging to ensure n level lift. If needed, utilize wfrc 
rope slings to minimize stretch of nylon slings. 

5. 7.3 Raise pl'imary lid slowly nncl ensure lid is level. 
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5.7.4 Rnisc lid high enough to ensure travel path is clear and relocate /l 
lid to cask using alignment pins and markings. ~ 

5.8 Replacing Cask Impact Limiter from Type B Shipping Cask 

Qr,,.) Type U shipping cnsk imt>nct limiters typically weigh 
~ appl'Oximntcly 51500 pounds. 

/4:~~-;:-)f11c PAH Truck Bny is NOT an "Heavy Loads,,_area and 
81/ NUREG-0612 is NOT applicable. Refer to SLP 4. 

When lifting the impact limiter, use the three installed lifting 
eyes with npp1·op1·intc slings nnd shackles to ensure lifting 
cnp1icity of 2.2 times the load is maintained. 

5.8.1 Rig lid for lift using the three lifiit1g eyes. The lifted load used 
to size the rigging SHALL be 2.2 times the actual load. The 
safety factor (3 for yield~ 5 for ultimate) is applied towards the 
2.2 times the actual load. 

5.8.2 List slings being used for lifting cask impact limiter. 

£),~Slings 111-o'(~Jl( ~ 1 /{p-6'/634'11 I t,.-O'f C Z~1 t, .,,tl63J7 

~ When pcl'forming a lift, check levelness of lift to ensure 
binding docs not occur. If needed, set down load and 
ndjust rigging to ensure II level lift, If needed, utilize wfrc 
rope slings to minimize stretch of nylon slings. 

5.8.3 Raise impact limiter slowly and ensure level. 

5.8.4 Raise impact limiter high enough to ensure travel path is clear 
and relocate to cask utilizing the alignment marks on cask 
body, 

5.8.5 Remove rigging from impact limiter lifting eyes. 

S.8.6 Replace impact limiter lifting eye shipping covers with covers 
and pins provided. 

5.8.7 Reconnect impact limiter ratchet binders securing the top and 
bottom impnct limiters. 
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POINT BEACH NUCLEAR PLANT RDW 16.17 
SAFETY RLATED 
Revision 0 

RADIOACTIVE MATERIALS HANDLING MANUAL 

RADWASTE RELATED COMPLEX LIFT PROCEDURE July 5, 2011 

5.9 

S<1unrc concrete shield lid with hand1·ails weighs 11,000 
pounds with concrete 1>lug installed. 

The PAB Truck Bay is not an "Heavy Louds" area and 
NUREG-0612 is NOT applicnble. Refer to SLP 4. 

CAUTION 

When lifting the concrete shield lid, use the four installed 
lifting points with appropriate slings and shackles to ensure 
lifting capacity of 2,2 times the Jond is maintained, 

5.9. t Rig lid for lift using the four lining eyes. The lifted load used 
to size the rigging SHALL be 2.2 times the aclUal load. The 
safety factor (3 for yield, 5 for ultimate) is applied towards the 
2,2 times the actual load. 

5.9.2 List slings being used for lining concrete shield lid. 

~-slings t~•t)VOJ'f3, iv-D L(fJ3'N, tt,~ () 'f6-Z80 (I~ 4 o'/OP,,1 

~ ~hen performing n lift, check levelness of lift to ensure 
binding docs not occur. If needed, set down load and 
adjust l'igging to ensure n level lift, If needed, utilize wire 
l'Opc slings to minimize stretch of nylon slings. 

5.9.3 Raise concrete shield slowly and ensure lid is level. 

5.9.4 Raise the concrete shield high enough to ensure travel path is 
cleal' and relocate lid to shield base inside truck bay. 
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5.10 Replacing Concrete (rnund OSSI) Shield Lid on Shield Body 

NOTE: Round concl'ctc shield lid weighs approximntcly 10,750 
J)Olmds with eouc1·ctc plug installed, 

NOTE: The PAB Truck Bay is NOT an "Heavy Londs" area 1111d 
NUREG-0612 is NOT applicnhie, Refer to SLP 4. 

CAUTION 

When lifting the concl'ctc shield lid, use the three installed 
lifting lugs with appl'opriate slings nnd shackles to ensure 
lifting capacity of 2.2 times the l01ul is maintained. 

5.10.1 Rig lid for lift using the three lining lugs. The IHled load used 
to size the rigging SHALL be 2.2 times the actual load. The 
safety factor (3 for yield, 5 for ultimate) is applied towards the 
2.2 times the uctual load. 

5.10.2 List slings being used fol' Ii fling concrete shield lid. 

Slings tJ/4 
I 

NOTE: When perfom1ing a lift, check levelness of lift to ensure 
binding docs not ocem-. If needed, set down 1011d and 
adjust rigging to cnsm·c II level lift, If needed, utilize wire 
t·opc slings to minimize stretch of nylon slings, 

5. l 0.3 Raise concrete shield slowly and ensure lid is level. 

5.10.4 Raise the concrete shield high enough to ensure trnvel path is 
clear and relocate lid to shield base inside PAB Truck Bay, 
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6.1 MA-AA-110-1000, Rigging Handbook and Inspection Guideline 

6.2 MA-AA-212-1000, Rigging and Material Handling Guideline 

6.3 SLP 4, Auxiliary Building Main Crane 

6.4 SLP 5, Use of Wire Rope Slings 

6.5 SLP 6, Wire Rope Sling Sizing 

6.6 SLP 7, Use of Synthetic Webbing Slings 

6.7 SLP 8, Synthetic Webbing Sling Sizing 

6.8 SLP 9, Sling Selection 

6.9 NUREG-0612, Control of Heavy Loads al Nuclear Power Plants 

6.10 NEI 08-05, Industry Initiation on Control of Heavy Louds 
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6.1 l Technical 382, Cask Handling Procedure for U.S. DOT Specification 7A, Type A 
Transportation Cask 

6.12 14/210 and 14-215 H Cask Book 

6.13 CNS 14-17011 Cusk Book 

6.14 CNS 14-I 70III Cusk Book 

6.15 CNS l 4-190H Cask Book 

6.16 CNS 14-1951-l Cask Book 

6.17 CNS 21-300 Cask Book 

6,18 CNS 8-J 20A Cask 13ook 

6.19 CNS 8-1208 Cnsk Book 
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I f' 
'II , 

RIGGING LIFT PLAN 
(Page I of 4) 

WO or Equip. ID. ____ _ 

Description of object to be lifted 

1. Lift Preparation - Reffer to MA-AA-212-1000, Section 4.4, Attachment 8 and 
Attachment 13 for auidance. 
1 A. Lift Identification 
Check all that apply. If none apply then check □ Level 1 Lift 
□ Heavy Load 
□ Complex Lift 
IZ ;::5000 lbs. 
□ < 25 feet from High Power Lines 
D Special Heaw Lift, per DAEC ACP1408.3 (Mark Section 1B as N/Al 
1 B. Lift Oversight and Controls: □ NIA 
IF lift is a HEAW LOAD, THEN refer to Site Specific NUREG 0612 requirements & MA-AA-212-1000 
guidance: 

Check all that apply- Refer to MA-AA-212-1000, Attachment 8 for guidance: 
O Site Specific NUREG 0612 Form/Engineering Evaluation, as applicable 
□ Rigging Evaluation (MA-AA-212-1000-F01) 
D Rigging Lift Plan (MA-AA-212-1000-F02) 
D Rigger-In-Charge o Rigger 1 o Rigger 2 &J /( 'f) W / h, 11 

2. Weight of the load 

If the answer to any of these questions is "yes", fill in the welght and proceed to section 3. If all of the 
answers to these questions are "no", then the lift cannot proceed without a Rigging Evaluation. 
MA-M-212-1000-F01.(I) Is the weight of the load marked on it? D Yes t\rno 

(ii) Is the weight of the load shown on a drawing I procedure (llYes D No 

If Yes, Record drawing I procedure number: Ri)W I(,, 17 

RSCS TSD 20-083 Rev01 
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(iii) Can the weight of the load be accurately calculated? □ Yes D No !l'N/A 

(allach written indication of weight) 

(iv) Can a test lift be made with a load-weighing device? □ Yes O No t)/.NtA 
Weight of the load = _______ (lbs / tons Circle one) 

3. Nature of the Load 

If the answer lo any of these questions are "no" for questions 3i thru 3v, then consul! a Rigging Evaluator/ 
Engineer for a Rigging Evaluation 

(i) Is the center of gravity of the load known, or easily identified? ~Yes D No 

(ii) Can the rigging be adjusted to accommodate an uncertain center 0 Yes □ No i)tN/A 

of gravity or known imbalance? 

NOTE: Side loading of any crane shall not be permitted unless properly evaluated 

(iii) Can the lifting hook be positioned over the center of gravity of r!{Yes □ No 

the load 

(Iv) Can the load be lifted without side loading the crane? 

(v} Are movable parts (such as doors, arms, trolleys, etc.) secured to 

prevent any movement/ load shirt during the lifl? 

(vi) Are softeners required? 

MA-AA-212-1000-F02, Revision 10 

cYYes D No 

□ Yes D No ltNtA 

□ Yes ~No 



• • ' .. 

4. Capacity of the Crane and Rigging 

RIGGING LIFT PLAN 
(Page 2 of 4) 

RSCS TSD 20-083 Rev01 
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If the answer to any of these questions is •no" or unknown for 41 through 4ix, then the lift may not proceed 
until the discrepancy is resolved. If performing a Special Heavy lift per DAEC ACP1408,3 step (II) Is N/A, 
and section 5 or this form shall be completed. 

{i) Capacity of the crane or hoist intended lo be used. ~Z._5'"_....,T------
(11) Are the capacllies of ALL the rigging components, in their intended ~Yes D No 

configuration, greater than the weight of the load? 
(iii) Is the capaclly of the crane(s) / hoist(s) greater than the weight of the load 
(iv) Are all of the rigging components Inspected and qualified? 
(V) For moblle cranes, is the ground slable enough for landing outriggers? 
(vi) Are concrete lift inserts of sufficient capacity for the load? 
(vii) Do concrete lift Inserts require testing? 
(viii) Does the area where the load Is to be set have sufficient capacity lo 

support the load? 
(ix) Has the (mobile or overhead) crane had a periodic inspection within the 

last year? 

(x) Are any Rigging Engineer inspections required of lifting equipment? 
(xi) For Mobile Cranes review lift for use of appropriate devices (guide pins, 

extended all thread rods) to limit load driWswing due to boom denecllon 
when using mobile crane for lifting large motors/pumps. 

5. Special Heavy Lifts, per DAEC ACP1408.3 

(i) Is the pre-lift crane inspection complete? 
LIFT MAY NOT PROCEED UNTIL PRE-LIFT INSPECTION IS COMPLETE 
(ii) Record the distances: 

A. Height to be lifted. 

I 

J 
B. Total dislance to be travelled with the load lifted 

~Yes 
IJfYes 
□ Yes 
□ Yes 

□ No 
□ No 
□ No 
□ No 

□ Yes □ No 
9('Yes D No 

~/A 
~NIA 
[JN/A 

Lr-t-<-lf' 
~Yes~ 
□ Yes MNo 
□ Yes D No IJ'NIA 

/l!J NIA 
"'/Yes □ No 

(iii) Is the post-lift crane inspection complete? □ Yes □ No 
THE CRANE CANNOT BE USED AGAIN UNTIL THE POST-LIFT CRANE INSPECTION IS COMPLETE 

MA-AA-212-1000-F02, Revision 10 



RIGGING LIFT PLAN 
(Page 3 of 4) 

6. Crane Operator, Communicalions, Load Path, and Environmental Concerns 

{i) Are Ille prior to use checks on lhe crane or hoist complete? 
(ii) Is the crane operator qualified to operate the crane? 

(iii) Is the signalman designated and uniquely marked? 

(iv) What is lhe primary method of communication between the crane 

operator and the signalman? ~Voice D Radio 

(v) Are effective barricades in place on roads or walkways to alert personnel of 

the lift? 
(vi) Is the intended load path over offices, shops or other work locations 

(vii) Is the intended load path over live equipment (electrical, steam, 

pressuri:zed fluids)? 

(viii) Are there weather hazards (wind, rain, snow, cold) that may adversely 

effect the completion of the lift? 

~Yes □ No 

~Yes □ No 

iSIYes □ No 

RSCS TSO 20-083 Rev01 
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ON/A 
ON/A 

D N/A 

D Hand Signals 

(yVes ONO ON/A 

□ Yes ~o □ NIA 
□ Yes p!I No D N/A 

□ Yes (yNo D NIA 

(Ix) Are there personnel in the load path? D Yes !'yNo D NIA 

If the answer to any of (vi) thru (ix) is •yes", describe how the effect of conditions will be eliminated, 
controlled, or reduced: 

(x) For mobile cranes, is the crane required to be grounded? □ Yes □ No 

(xi) Is the cribbing material properly staged and inspected? D Yes D No 

{xii) Are tag lines being used? D Yes ~No 

(fN/A 
~NIA 
ON/A 

(xiii) For Mobile Cranes verify wind speep is less than allowed by the crane data:□ Yes D No 

Record wind speed at lime of lift: /) /,.. . 
tJ/~ 

, 
Comments - Enter any additional comments or sketches for lhis lift below: 

MA-M-212-1000-F02, Revision 10 



51 natures 

RIGGING LIFT PLAN 
(Page 4 of 4) 

( 0 SEABROOK USE ONLY, if required, per MS0534.38 for NUREG lifts} 

"Department Head or Manager ____________ _ 

MA-M-212-1000-F02, Revision 10 
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~,, Date_,, __ ,._ .. __ _ 

Date _____ _ 



RIGGING LIFT PLAN 
(Page I of 4) 

WO or Equip. ID. ____ _ 

Description of object to be lifted 

Po .< i Y\ I ,,. , \\.V\ 
1, Lift Preparation - Refer to MA-AA-212-1000, Section 4.4, Attachment 8 and 
Attachment 13 for i:iuidance. 
1 A. Lift Identification 
Check all that apply. If none apply then check □ Level 1 Lift 
D Heavy Load 
□ Complex Lift 
,Qa' ~5000 lbs, 
□ < 25 feet from High Power Lines 
□ Soeclal Heavv Lift, oer DAEC ACP1408.3 (Mark Section 1B as N/A) 
18. Lift Oversight and Controls: □ NIA 
IF lift is a HEAVY LOAD, THEN refer to Site Specific NUREG 0612 requirements & MA-AA-212-1000 
guidance: 

Check all that apply - Refer to MA-AA-212-1000, Attachment 8 for guidance: 
□ Sile Specific NUREG 0612 Form/Engineering Evaluation, as applicable 
□ Rigging Evaluation (MA-M-212-1000-F01) 
□ Rigging Lift Plan (MA-M-212-1000-F02} ,'1 
□ Rigger-In-Charge D Rigger 1 D Rigger 2 IE i(i> k) / l, , I) 

2. Weight of the load 

If the answer to any of these questions is "yes", fill in the weight and proceed to section 3. If all or the 
answers to these questions are "no", then the lirt cannot proceed without a Rigging Evaluation, 
MA-AA-212-1000-F01.(I) Is the weight of the load marked on it? D Yes c:»Jo 
(Ii) Is the weight of the load shown on a drawing I procedure }!J Yes D No 

If Yes, Record drawing I procedure number: R'DW Ile 111 
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(Iii) Can the weight of the load be accurately calculated? ¥Yes □ No □ NIA 

(attach written indication of weight) 

(iv) Can a lest lift be made with a load-weighing device? 
Weigh! of the Load t= _______ (lbs I Ions Circle one) 

□ Yes □ No ~NIA 

3, Nature of the Load 

If the answer lo any of these questions are "no" for questions 31 thru 3v, then consult a Rigging Evaluator/ 
Engineer for a Rigging Evaluation 

(I) Is the center of gravity of the load known, or easily identified? P![Yes □ No 

{ii) Can the rigging be adjusted to accommodate an uncertain center D Yes □ No ~N/A 
of gravity or known imbalance? 

NOTE: Side loadirlg of any crane shall not be permitted unless properly evaluated 

(iii) Can the lifting hook be positioned over the center of gravity of ~ Yes D No 
the load 

{iv) Can the load be lifted without side loading the crane? 

(v) Are movable parts (such as doors, arms, trolleys, ale.) secured lo 

prevent any movement / load shift during the lilt? 
(vi) Are softeners required? 

MA-M-212-1000-F02, Revision 10 

~Yes □ No 
D Yes □ No ,NIA 

□ Yes ~No 



4. Capacity of the Crane and Rigging 

RIGGING LIFT PLAN 
(Page 2 of 4) 
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If the answer to any of these questions is ·no" or unknown for 41 lhrough 41x, then the lifl may not proceed 
unlil the discrepancy Is resolved. If performing a Special Heavy Lift per DAEC ACP1408.3 slep (ii) Is NIA, 
and section 5 of this fomi shall be completed. 

----{I) Capacity of the crane or hoist intended lo be used. ___;c;_::;...;;;;~_.....;7'------
(ii) Are the capacities of ALL the rigging componenls, In their intended ~ Yes □ No 

configuration, greater than the weight of the load? 
(iii) Is the capacity of the crane(s} / hoist(s} greater than the weight of the load 
(iv) Are all of the rigging components inspected and qualified? 
(v) For mobile cranes, Is the ground stable enough for landing outriggers? 
(vi) Are concrete lirt inserts of sufficient capacity for Iha load? 
(vii) Do concrete lirt inserts require testing? 
(viii) Does the area where the load is to be set have sufficient capacity lo 

support the load? 
(ix) Has the (mobile or overhead} crane had a periodic inspeclion within the 

lasl year? 

(x) Are any Rigging Engineer inspecUons required of lifting equipment? 

l)J. Yes 
pl!Yes 
□ Yes 
□ Yes 
□ Yes 
~Yes 

□ No 
□ No 
D No 
□ No 
□ No 
□ No 

fyYes D No 
□ Yes l)fNo 

~NIA 
pd NIA 
~N/A 

(xi) For Mobile Cranes review lift for use of appropriate devices {guide pins, 
extended all thread rods) to limit load drifl/swing due to boom deflection 
when using mobile crane for lifting large motors/pumps. 

□ Yes □ No "jlI NIA 

5. Special Heavy Lifts, per DAEC ACP1408.3 

(i) Is the pre-lift crane inspeclion complete? 

LIFT MAY NOT PROCEED UNTIL PRE-LIFT INSPECTION IS COMPLETE 

(ii) Record the distances: 
A. Height lo be lifted. 
B. Total distance lo be travelled with the load lifted 

Pf N/A 
□ Yes □ No 

(iii) Is the post-lift crane Inspection complete? □ Yes o No 
THE CRANE CANNOT BE USED AGAIN UNTIL THE POST-LIFT CRANE INSPECTION IS COMPLETE 

MA-AA-212-1000-F02, Revision 10 



RIGGING LIFT PLAN 
(Page 3 of 4) 

6. Crane Operator, Communications, Load Path, and Environmental Concerns 

(i) Are the prior to use checks on the crane or hoist complete? 
(ii} Is the crane operator qualified to operate the crane? 

(Ill} Is the signalman designated and uniquely marked? 

{iv) What is the primary method of communication between the crane 

\15Yes 

~Yes 
(JYes 

□ No 

□ No 

□ No 
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ON/A 
ON/A 

D NIA 

operator and the signalman? ij Voice D Radio D Hand Signals 

(v) Are effective barricades in place on roads or walkways lo alert personnel of 

the lift? 
(vi) Is the intended load path over offices, shops or other work localions 

(vii) Is the intended load path over live equipment {electrical, steam, 

pressurized fluids)? 
(viii) Are there weather hazards (wind, rain, snow, cold) that may adversely 

effect the completion of the lift? 

c,(,Yes □ No 

□ Yes f¥No 
□ Yes ~ No 

□ Yes \)!No 

(ix) Are there personnel in the load path? □ Yes !JlNo 
If the answer to any of (vi) thru (ix) is •yes", describe how the effect of conditions will be eliminated, 
controlled, or reduced: 

(x) For mobile cranes, Is the crane required to be grounded? 

(xi) Is the cribbing material properly slaged and inspected? 
(xii) Are tag lines being used? 

□ Yes D No 

□ Yes □ No 
D Yes D No 

(xiii) For Mobile Cranes verify wind speed is less than allowed by the crane data.'□ Yes D No 

Record wind speed at time of lift: __ ,.s--'/'-1.l..;;.._ __ _ 

Comments - Enter any additional comments or sketches for this lift below: 

MA-AA-212-1000-F02, Revision 10 

ON/A 

□ N/A 

□ NIA 

D NIA 

D NIA 
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(•SEABROOK USE ONLY, ir required, per MS0534.38 for NUREG lifts) 

•oepartment Head or Manager ____________ _ 
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RIGGING LIFT PLAN 
(Page I of 4) 

WO or Equip. ID .. ____ _ 

Description of object to be lifted 

&sf L·J tJ/ >-'-trA-d«-~1 L,-~ 
1. Lift Preparation • Refer to MA-M-212-1000, Section 4.4, Attachment 8 and 
Attachment 13 for auidance. 

1A. Lift Identification 
Check all that apply. If none apply then check □ Level 1 Lift 
□ Heavy Load 
□ Complex Lift 
pi1' ?_5000 lbs. 
□ < 25 feet from High Power Lines 
□ Special Heavy Lift, oer DAEC ACP1408.3 (Mark Section 1B as N/Al 
1 B. Lift Oversight and Controls: □ NIA 
IF lift Is a HEAVY LOAD, THEN refer lo Sile Specific NUREG 0612 requirements & MA-AA-212-1000 
guidance: 

Check all that apply• Refer to MA-AA-212-1000, Attachment 8 for guidance: 
□ Site Specific NUREG 0612 Form/Engineering Evaluation, as applicable 
□ Rigging Evaluation (MA-M-212-1000-F01) 
□ Rigging Lift Plan (MA-M-212-10D0-F02) 
D Rigger-In-Charge D Rigger 1 □ Rigger 2 \El 

2. Weigh! of the load 

If the answer to any of these questions is •yes•, fill In lhe weight and proceed to section 3. If all of the 
answers to these questions are ''no", lhen the lift cannot proceed without a Rigging Evaluation, 
MA-M-212-10Q0.f01.(I) Is the weight of the load marked on it? □ Yes JO No 

{ii) Is the weight of the load shown on a dra~ing / procedure JB{Yes D No 

If Yes, Record drawing / procedure number: R \) W I le , I 7 

RSCS TSD 20-083 Rev01 
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{Iii) Can the weight of the load be accurately calculated? □ Yes □ No '¥ N/A 

(attach written indication of weight) 

(iv) Can a test llft be made wilh a load-weighing device? □ Yes □ No lji! NIA 
Weighl of the Load = _______ (lbs/ tons Circle one) 

3. Nature of the Load 

If the answer to any of these questions are "no" for questions 3i thru 3v, then consult a Rigging Evaluator I 
Engineer for a Rigging Evalualion 

(i) Is the center of gravity of the load known, or easHy identified? 

(Ii) Can the rigging be adjusted to accommodate an uncertain center 

of gravity or known imbalance? 

~es □ No 
□ Yes □ No 

NOTE: Side loading of any crane shall not be permitted unless properly evaluated 

(iii) Can lhe lifting hook be positioned over the center of gravlly of ~ Yes □ No 

the load 
(iv) Can the load be lifted wllhoul side loading the crane? r,'ves □ No 

~/A 

(V) Are movable parts (such as doors, arms, trolleys, etc.) secured lo 

prevent any movemenl / load shin during the lift? 

□ Yes □ No ,:NIA 

{vi) Are sofieners required? □ Yes ~o 
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RIGGING LIFT PLAN 
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If the answer lo any of these questions is "no" or unknown for 41 through 41x, then the lift may not proceed 
unlil the discrepancy Is resolved. If performing a Special Heavy Lift per DAEC ACP14O8.3 step (ii} is NIA, 
and section 5 of this form shall be completed. 

(i} Capacity of the crane or hoist Intended to be used, ~ T 
(ii) Are the capacities of ALL the rigging components, in their intended 

configuration, greater than the weight of the load? 
(iii) Is the capacity of the crane{s) / hoist(s) greater than the weight of the load 
(Iv) Are all of the rigging components inspected and qualified? 
(v) For mobile cranes, is the ground stable enough for landing outriggers? 
(vi) Are concrete 11ft inserts of sufficient capacity for the load? 
(vii) Do concrete lift inserts require testing? 
{viii) Does lhe area where the load is to be set have sufficient capacity to 

support the load? 
(ix) Has the (mobile or overhead} crane had a periodic inspection within the 

last year? 

(x) Are any Rigging Engineer Inspections required of lifting equipmenl? 
(xi) For Mobile Cranes review lift for use of appropriate devices (guide pins, 

extended all thread rods) lo limit load drifVswing due lo boom deflection 
when using mobile crane for lifting large motors/pumps. 

5. Special Heavy Lifts, per DAEC ACP14O8.3 

(I) Is the pre-lilt crane inspection complete? 

LIFT MAY NOT PROCEED UNTIL PRE-LIFT INSPECTION IS COMPLETE 

(ii} Record the distances: 
A. Height to be lifted. 
B. Total distance to be travelled wllh the load lifted 

ff Yes D No 

~Yes D No 
[iiJ Yes □ No 
□ Yes D No 
□ Yes D No 
□ Yes D No 
□ Yes D No 

~Yes D No 
□ Yes (}fNo 

Ell NIA 
~NIA 
~N/A 

□ Yes □ No l)J'N/A 

~ NIA 
o Yes □ No 

(iii) Is the post-lift crane inspection complete? □ Yes □ No 
THE CRANE CANNOT BE USED AGAIN UNTIL THE POST-LIFT CRANE INSPECTION IS COMPLETE 
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RIGGING LIFT PLAN 
(Page 3 of 4) 

6. Crane Operator, Communications, Load Path, and Environmental Concerns 

(i) Are the prior to use checks on lhe crane or hoist complete? 

(ii) Is the crane operator qualified to operate lhe crane? 

(iii} Is the signalman designated and uniquely marked? 

(iv) What is the primary method of communication between the crane 

r,fYes 

tYes 
Yes 

□ No 

□ No 

□ No 
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□ NIA 
ON/A 

ON/A 

operator and the slgnalman? M Voice □ Radio D Hand Signals 

(v) Are effective barricades in place on roads or walkways to alert personnel of 

the lift? 

(vi) Is lhe intended load paltl over offices, shops or other work localions 

(vii) Is the intended load palh over live equipment (electrical, steam, 

pressurized fluids)? 
(viii) Are there weather hazards (wind, rain, snow, cold) that may adversely 

effect the complelion of the lift? 

(ix) Are there personnel in the load path? 

~Yes □ No 

□ Yes 9JNo 
□ Yes !1No 

□ Yes 'No 

□ Yes Oil No 
If the answer to any of {vi) thru {ix) is •yes", describe how the effect of conditions will be eliminated, 
controlled, or reduced: 

(x) For mobile cranes, is the crane required to be grounded? 

{xi) Is the cribbing material properly staged and inspected? 

(xii) Are tag lines being used? 

□ Yes □ No 
□ Yes D No 

□ Yes D No 
(xiii) For Mobile Cranes verify wind speed is less than allowed by the crane data.·□ Yes 

Record wind speed at lime of 11ft: ______ _ 

Comments - Enter any additional comments or sketches for this lift below: 
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ON/A 

□ NIA 

ON/A 

□ NIA 

· □ NIA 

f1{ NIA 
~NIA 

□ NIA 
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('SEABROOK USE ONLY, If required, per MS0534.36 for NUREG lifts) 

"Department Head or Manager ___________ _ 
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.. 
RIGGING LIFT PLAN 

(Page 1 of 4) 

WO or Equip. ID. ____ _ 

Description of object to be lifted 

s1'<AM-<- s~;J L.-i 
1. Lift Prevparation - Refer to MA-AA-212-1000, Section 4.4, Attachment 8 and 
Attachment 13 for auidance. 
1A, Lift Identification 
Check all that apply, If none apply then check □ Level 1 Lift 
D Heavy Load 
D Complex Lift 
pf.f E:5000 lbs. 
D < 25 feet from High Power Lines 
□ Special Heavv Lift oer DAEC ACP1408.3 (Mark Section 1B as NIA} 

1 B. Lift Oversight and_ Controls: □ NIA 
IF lift Is a HEAVY LOAD, THEN refer to SIie Specific NUREG 0612 requirements & MA-M-212-1000 
guidance: 
Check all that apply - Refer to MA-AA-212-1000, Attachment 8 for guidance: 
□ Site Specific NUREG 0612 Form/Engineering Evaluation, as applicable 
D Rigging Evaluation (MA-AA-212-1000-F01) 
□ Rigging Lift Plan (MA-AA-212-1000-F02) 
□ Rigger-In-Charge D Rigger 1 □ Rigger 2 @ l>t>1.J / 1,p, 17 

2. Weight of the load 

If the answer to any of these questions ls 0 yes•, fill In the weight and proceed to section 3. If all of the 
answers to these questions are "no", then the lift cannot proceed without a Rigging Evaluation, 
MA-AA-212-1000-F01.(i) Is the weigh! of the load marked on it? □ Yes Iii No 

(ii) Is the weight of the load shown on a drawing/ procedure Ii-Yes □ No 

If Yes, Record drawing/ procedure number: R})w I lo .n 
{Iii) Can the weight of the load be accurately calculated? D Yes D No c}tNIA 

(allach wrillen indication of weight) 

(iv) Can a test lift be made with a load-weighing device? D Yes D No OG°NIA 
Weight of the Load =:.------~(lbs/ tons Circle one) 

3. Nature of Ille Load 

RSCS TSD 20-083 Rev01 
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If the answer to any of these questions are 'no" for questions 31 thru 3v, then consult a Rigging Evaluator/ 
Engineer for a Rigging Evalualion 

(i) Is the center of gravity of the load known, or easily identified? 

(ii) Can the rigging be adjusted to accommodate an uncertain center 

of gravity or known Imbalance? 

J{Yes D No 
□ Yes D No 

NOTE: Side loading of any crane shall not be permitted unless properly evaluated 

(ill) Can the lifting hook be positioned over lhe center of gravity of t)!" Yes □ No 
the load 

(Iv) Can lhe load be lined without side loading the crane? ~Yes □ No 

)'NIA 

(v) Are movable parts (such as doors, anns, trolleys, etc,) secured lo 
prevent any movement / load shin during the lilt? 

□ Yes D No fr/NIA 

(vi) Are softeners required? □ Yes ~No 
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4. Capacity of lhe Crane and Rigging 

RIGGING LIFT PLAN 
(Page 2 of 4) 
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If the answer to any of these questions Is "no" or unknown for 4i through 41x, then the lift may not proceed 
until the discrepancy is resolved. If performing a Special Heavy Lift per DAEC ACP1408.3 step (ii) is NIA, 
and section 5 of this form shall be completed. 

(i) Capacily of the crane or hoist intended to be used. _Z-_..::S-e,__T,__ ____ _ 
(II) Are the capacities of ALL the rigging components, in their intended ~Yes □ No 

configuration, greater than the weight of !he load? 
(Ill) Is the capacity of the crane(s) / hoist(s) greater than the weight of the load rfYes □ No 
(iv) Are all of the rigging components Inspected and qualified? 111Yes D No 
(v) For mobile cranes, Is lhe ground stable enough for landing outriggers? □ Yes □ No ,N/A 
(vi) Are concrete lift Inserts of sufficient capacity for the load? □ Yes □ No QlN/A 
(vii) Do concrete Hfl inserts require testing? □ Yes D No ~N/A 
(viii) Does the area where the load is lo be set have sufficient capacity to □ Yes D No 

supporttheload? 
(ix) Has the (mobile or overhead) crane had a periodic inspection within the 

last year? 
llrYes D No 

(x) Are any Rigging Engineer inspections required of lifting equipment? □ Yes IJl;No 
{xi) For Mobile Cranes review lift for use of appropriate devices (guide pins, 

extended all thread rods) to limit load drift/swing due to boom deflection 
when using mobile crane for lifting large motors/pumps. 

□ Yes □ No ~NIA 

5. Speclal Heavy Lifts, per DAEC ACP1408.3 

{i) Is 1he pre-lift crane Inspection complete? 

LIFT MAY NOT PROCEED UNTIL PRE-LIFT INSPECTION IS COMPLETE 

(ii) Record the distances: 
A. Height to be lifted. 
B. Total distance to be travelled with the load lifted 

12J"N/A 
nYes o No 

(iii) Is the post-lift crane inspeclion complete? □ Yes o No 
THE CRANE CANNOT BE USED AGAIN UNTIL THE POST-LIFT CRANE INSPECTION IS COMPLETE 
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RIGGING LIFT PLAN 
(Page 3 of 4) 

6. Crane Operator, Communications, Load Palh, and Environmental Concerns 

(i) Are lhe prior to use checks on the crane or hoist complete? 

(ii) Is the crane operator qualified to operate the crane? 

(ill) Is the signalman designated and uniquely marked? 

{iv) What Is the primary method of communication between the crane 

~Yes □ No 

Pl Yes □ No 

1)1 Yes □ No 
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D NIA 

□ NIA 
D NIA 

operator and the signalman? M Voice □ Radio □ Hand Signals 
(v) Are effective barricades In place on roads or walkways to alert personnel of 

thellfl? 

(vi) Is lhe intended load path over offices, shops or olher work locations 

(vii) Is the intended load path over live equipment {electrical, steam, 

pressurized fluids)? 

(viii) Are there weather hazards (wind, rain, snow, cold) that may adversely 

effect the completion of the lift? 

(ix) Are there personnel in the load path? 

~Yes □ No 

□ Yes ~No 
□ Yes ,No 

□ Yes Pjd No 

□ Yes [1No 

If the answer to any of (vi) thru (ix} is •yes", describe how the effecl of conditions will be eliminated, 
controlled, or reduced: 

(x) For mobile cranes, is the crane required to be grounded? □ Yes □ No 

(xi) Is the cribbing material properly staged and inspected? D Yes D No 

(xii) Are tag lines being used? □ Yes D No 

(xiii) For Mobile Cranes verify wind speed is less than allowed by the crane data.· D Yes D No 

Record wind speed at time of lift: ~ / fl. . 

Comments- Enter any additional comments or sketches for this lift below: 
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ON/A 

□ N/A 

□ N/A 

□ N/A 

□ NIA 

JjifN/A 
QI! NIA 
ON/A 
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"Department Head or Manager ___________ _ 
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I 

I 
Date 

MicroShield 8.03 
l'SCS (8.03-0000) 

<;l1~<!k~d . . .. .. I 
............ ... ............... ... ......... J 

I ·· contac:~•1:~1:~::el.msd ... · .·· ....•.... l .. . At1::~;~:;~0~Q J ~~1:1o!~~l;e I ~~\1~a;:ii~1 I 
Case Title 

.. pc;~e,ripti911 

.. Qc;2~pc;t1·y ..... 

Case 1 
Case 1 

............. ? .. ~ gy!i~14c;r y9l~11!c; '.'. §i4c; ~hiel4s 

Soul'ce Dimensions 
.. . . Hc;:tghJ .. .. J .. . .. J?4J? C,111 (§ f't 0:? i11J 

···············7?,??? C,l!lQft§._§ i11) .... Radius. L 
Dose Points 

Ai x r -- v ··············r z 
#XI!~?'.◊?~ c1~1 (4.ft 2.4 i11) 1 2io!? e,111:0 ftQ.rfoLI 9.-9 C,l;; <QJrit 
:f!~I t_}?-99~ c1n (? rt 19.1 h~) I 2~-97? e,111 (} ft Q} in) I 9.0 e,111 (Q it!) 
l#}J ?:??-92? e,111 C? ft ?,8J11t I n-07? cn10 ft Q.J i11JJQ.o 9m_JQ i0 
1#41 J??'.02? C,111 (9 ft),? iri) I ??,07? Cl110 ft Q} iri) I Q.Q C,111 (Q h1) 
If!?! }?_?:09? e,~1! (IQ ft 2,? in) I 2~•97? cm (3 ft Q.3 i11) I Q.Q e,n1 (Q i11) 
l#§l ... ~??&27<?!~!Jgft t2 i1~J ... l ... 2.:?_.07J_ e,1~1(}. ft9J. i11)I.Q.Qe,1!1.(Q.iIJ,).I 

Shield N r 
Source I 

I Transition I 

I. $~h%t~ci ... l J 

Shields 
Dimension f Material I p~1~~Jty .. 

3.50e+06 cm3 J pgly~tyrc;11c; J 0.72 
I Ah- I 0.00122 
I Air I 0.00122 

.304 cm J g~1·~911 J 7.85 

.. . .. .. . §Cl~t·(!~ lt! P~t: Qr(}~pi11g)\.1:~tli(}4 '.'. A(!t~~l fl!(}t()~l :Ii:11e1·gi~s .. 
Nuclide l ......... ~L J _ -~q I J~¢Y~••~~ J 1Jq!~•!t3 

Am-241 J ..... J.QQ00e±990 ... J .. · ........ }'.?QQQ~±QJQ J ~&?§~c;:QQ} L .... 1.0570e+004 

Buildup: The mateI"ial 1·eference is Source 
. . .. . ......... J~1J~gr:?tion ],>111·1t111~t~t~ .. . 

Radial 
Ch'cumferential 

.................. y Qi~-~~~i()l'l (~}{i~9 ....... . 

~~~t1Jt~. '.'.'. J:)()S~)_l(}illt #:J .~ (1~~-9~~,9~.Q7?i9) (!lll. 
Fluence Rate Fluence Rate Exposm·e Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0139 l 
0.0263 I 

I 

l.580e+l0 
8.880e+08 

.... l'l(} JJ11ilcl.~p W~th JJ~ilcl.11p N(} JJ11ilcl.t~p .. With Buildup 
I 1.435e+00 I 3.1 lOe+00 I l.564e-0l 3.389e-0l 
I 2.094e+00 f LI 79e+0l J 3.074e-02 I 1.730e-01 
I I I I 
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I 

I 

0.0332 I 3.922e+07 I l.687e-0 l I 1.530e+00 I l.242e-03 I l .126e-02 
0,0595 I l.328e+10 J l.529e+02 I 3.294e+03 I 3.067e-Ol L 6.608e+00 

........... ········--··· 

0.0692 I 6.635e+07 I 9.436e-01 I 2.lO0e+0l I l.621e-03 I 3.607e-02 
Totals ..... I .. 3.008e+10 ..... J 1.575e+02 L 3.33le+03 J. 4.967e-01 ... J 7.167e+0O 

.. ················-····· 

:Rcst1 lts - Dos~ J:>Cti1!t #~ - (l7~.092,9'.2,.Q7_~1Q) ~111 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Ene1·gy (MeV) Activity (Photons/sec) McV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0139 
0.0263 
0.0332 
0.0595 
0.0692 
Totals 

l.580e+l0 
8.880e+08 
3.922e+07 
l .328e+10 
6.635e+07 

No ~t1il41~p . Witl1 ~11il4ttp N(} ~1~ilclllp .. Witt~llil4,1p 
I 8.558e"'.Ql . I 1.847e+00 I 9.329e-02 L 2.013e-0l 
I l.138e+00 I 6.168e+00 I l.670e-02 I 9.054e-02 
J 9.063e-02 I ~-QQ4~"'.Ql { 6.669e-04 J 5.890e-03 
J · 8.151e+Ol I l,?4~e;:±Q}. I l.635e"'.Q1 I 3.508e+00 
J 5.027e-0l I l.113e+01 I 8.635e-04 I l.912e-02 

3.008e+ 10 J ~-4~Q~±Qr J 1. 769e+03 J }:?S0e-01 . J 3.825e+0O 

..... . ... :R~sult8- "'. .. J}<l8-~ f e>i11t #: .. ~ ~ ('.2,i~.Q9'.2.,?_'.2..Q?$,Q) Cl~l ·· 1 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0139 .. .. l .. 
0.0263 I 
0.0337 I 
0.0595 J 
0.0692 J 
Totals .... J .. 

1.580e+10 
... N (} '311ilcJup WW1JJ11i~4llP N() '3llil41:1p .. Witl1 '3t1il411p 
I 5.003e-01 I 1.078e+o0 I 5.454e-02 ! 1.175e-01 
I 6.768e-01 j 3.721~+00 ·· 1 9.936e-03 j 5.463e-02 

3.n2e+o1 I 5.438e-02 . I 4-.BB6~~oi I 4.ooie-o4 i 3.S95e-o3 
l.328e+l0 .. I {9ii~f9j I . i.058~+03 r 9.892e-02 ... I 2.122e+00 

8.880e+08 

6.635e+07 J 3.044e-0l I j;fi4~±99 r 5.228e-04 l 1.153e-02 
3.008e+ 10 . . J ?·9~1e+Ol L !•979e±Q~ J 1.643e-01 J 2,309e+00 

. .. ··-···· 

:Rl!sults - Do~~:t,>()int .~. 4 - (27~.0~7,?7,0??,Q)cm .... 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
. N<> '3llilclllp \Vitll ~llil~llp N() '3\lilclllp . WJtl1 '3µildllp 

l.580e+10 .... J }.Q(i?e~QL I 6.636e-01 L }-'.34~~~9:2 .. L 7.233e-02 
8.880e+08 I 4.408e-0l I 2.459e+00 I 6.47le-03 I 3.610e-02 
3.922e+07 ··· ·· 1 3.572~-62. I 3.243e-01 f i628e-04 I 2.386e-03 

l.328e+l0 I 3.259e+0l I 6.975~+02 l 6.i37~-02 ! l.399e+00 

l 
1 ...... . 

0,0139 
0.0263 
0.0332 
0.0595 
0.0692 
Totals 1 .. ;:~~;::i~ •. .. I :'.·~;;;;~~ J tt~!:f ~1 J It$~:~it I . ;.-;:;:~~! 

I . .. R~sults. "'. :Q<l~t:l}'oit1t # ? - (~~~.9~~-'~:2,.07~!9)~~11 . . . ....... .. .. .... . . ... . ... . 
Fluence Rate Fluence Rate !Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec I mR/hr mR/hr 

I o.oi39 1 ·· i.Ssoe+io: TNf :~~!1P 1W!t.~!:!t1ll111 Nii~:~~6i11 I w!t,ji~~!rit"P 

· · 0.0263 J 8.880e+08 J 3.061e-0l I l.728e+OO I 4.493~~03 J 2.536e-02 
0.0332 I 3.922e+07 I 2.499e-02 I 2.287e-0l . I l.839e-04 I l.683e-03 
0.0595 I 1.328e+10 J 2.292e+0l 1 ·· 4.910e+02 I 4,598e-02 I 9.850e-0l 

1
1
· 0.0692 I 6.635e+07 l l.416e-0l I 3.l 14e+OO. I 2.432e-04 i 5.348e-03 

Totals .. J . 3.008e+10 .. J 2.359e+01 L 4.965e+02 J 7.254e-02 J 1.065e+00 J 
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Results - Dos(! Poil1t #§- (~7~.0?2,9~.075,0) l!lll 
Fluence Rate Fluence Rate Exposm·e Rate Exposul'e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0139 
0.0263 
0.0332 
0.0595 
0.0692 
Totals 

I .. 
J 
I 
I 
I 
I 

l.580e+l0 
. N<? l31,1ild11p. Witl1 l31Iildup No B11ilcl11p . Wit}l l3uildu1l 
I l.345e-01 I 2.958e-Ol I l.466e-02 I 3.224e-02 

8.880e+08 ····· I 2.228e-0l I 1.271e+00 J 3.270e-03 I 1.866e-02 
3.922e+07 
l.328e+10 
6.635e+07 
3.008e+10 

L 1.832e-02 I l.690e-01 I l.348e-04 I .. l.244e-03 
l 1.689e+0l I }.§}Je~Q~ I 3.389e-02 L 7.284e-01 

.. I l.044e-01 J 2.303e+00 I l.793e-04 L 3.956e-03 
I 1.737e+01 I 3.671e+02 I 5.213e-02 ! 7.845e-01 
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I 

I Date By 

MicroShield 8.03 
rscs (8.03~0000) 

I 
. J. 

Checked 

I 

I 
I 
I 

Filename ......................... J Run Date ... ] Run Time f ·· .. Duration ·1 

contact lm model.msd . J ............ At1g~1~t}?1 ?Q?Q ........ J ........ }}:11 :20 J ... 00:00:01 ........ . 

Case Title 
........... pes9ripti()11 

... J!t·()Ject J1tf() . 
Case 1 
Case I 

.... . . .. . . Qt!()ll1t!tl')' . ? .. ~ .. gyJi1:i4t!t"Y()l1Jt1lt! ~ ~icie ~jlielci~ 

I Source Dimensions 
L .. Jleigl1t 1 ·· · J?4-J? c;11\(g Jt O~?)n) 
I ... Radius .. . L . . .. . ??}~~ 9111 q ft§.§ i;:i) .. 

1 · ·•. ... .. .. Dose Points 1A1 x ···· r -y ·····1 z 
!#fl 1i?.Q??- 9111( 4 rt?- .4 i11J. t ?r975 9111-(3 ft Q.~ i11J J9.9 9111 co in) 
l#?LI7$.tj9?9m(?ftlO.)J11) I ??,,Q?S c111(3 ft OJ in) jO.Qc;111(Q}~j 
l#Jl ?-?&-92?- 9111 (? ft 5 & ii:i) J 2?,.Q?? CJl! (~ ft QJ Ii:i) I Q.Q c;1:i:i (Q j11) 
1#41 :p?'.Q?:? c;111 (9ft l:? i11) I ??-,97? c111 (3 ft Q} J11) 19'.Q 9m(Q i11} 
l#?l}??,Q?~_9111O9.ft ?,?- in). I ??-'.97? c111.(~ ft Q.~ .i11). I Q.Q 911:i (Qit:i). 
1#§1.J?tQ??- 911:i O?-ft4,2)1:iJJ .. ??-,97?_£JlJ_.0 .. ft.Q} ip)J .Q'.Qc;1n(Q.ig) ... 

Shields 
Shield N I Dimension 

····· 1 
Material ·· 1 

. :P~•t~ity ... 

Source L 3,50e+06 C1113 I 1?2Jy~tyr(;!~:i~ I 0.72 .... 

Transition I J Air l 0.00122 
.. ... ···-······· 

Ait9~P I l Air I 0.00122 
··--··. 

Wall Clad L .304 cm .. l .. Carbon ····· J. 7.85 
··-···· . 

.. I. . ..... .... §()11!''-!~ J1~ptJ.t: Q1'Q_11pi11g fy[etl1C>cl ~ .t\(!!lllll:PJ!()!(}I~ ¥,11~rgies 
Nuclide Ci ... 1 ~q L .... µ,9!(!~3 .. 

Ce-144 ... ·.· .. ·.· .. ·.II....... l.OOOOe+OOO .. I 3.?000e+QJQ J .. },§?§6e~QQ1 
Pr-144 9.8570e-001 J 3.647le+Ql0 ... J .. 2.8158e-001 

Buildup: The material reference is Source 
... ······· ........ J•~!~g~·~tio11 :Parl!111~!~!~ 

Radial 

.$ .•. ~ 
~----~x: 

.. ~q((!ll}~ . 
1.0570e+004 
1.04 l 8e+004 

.... J .. ···· 10 

Circumferential 
Y Direction (axial) 

... . ... ········· .. L rn 
. ····· .................................... ·····························=···············,······.·······,·················'········ ............................ ·... L .. 20 

Reslllt~ ~. De>s~ ]?()irtt #} .~ v~~-9?~,_9~'.Q?:i,Q) Clll. 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm"/sec MeV/cm2/sec mR/hr mR/hr 

0,005 5.840e+08 
. l'lo ~llilclllp With ~uilcl11p l'le> Bt1ilclt1p '\3/itl1 ~t1ilclllp . 
J l.920e-02 I 4.160e-02 I 1.169e-02 I 2.534e-02 I 
I ! I I _ 
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0.0336 
0.0356 
0.036 

0.0407 
0.0409 
0.0673 
0.0801 
0.1335 
0.6965 
1.0586 
1.4892 
2.1857 
Totals 

1.047e+08 
8.995e+08 
1.647e+09 
6.189e+08 
1.439e+08 
4.903e+07 
5.914e+08 
3.996e+09 
5.398e+08 
7.422e+06 
I.096e+08 
2.823e+08 
9.574e+09 

4.627e-01 
4.465e+OO 
8.397e+OO 
3.955e+OO 
9.284e-01 
6.712e-Ol 
..... ·······················-

1.028e+Ol 
1.409e+02 
2.232e+02 

··--······ ...... ····-······· 

5.895e+OO 
1.486e+02 
6.956e+02 
1.243e+03 

································---······ 

I 
I 
I 
I 
I 
L 
I 

4.308e+OO 
4.673e+Ol 
9.034e+Ol 
5.405e+Ol 
l.282e+Ol 
1.493e+Ol 
2.227e+02 

I 2.133e+o3 
I 1.2s5e+o2 

I 3.2s6e-03 
I 2.108e-02 
J 4.909e-02 
1. l.674e-02 
I 3.874e-o3 

l .179e-03 
l.626e-02 
2.254e-Ol 
4.308e-Ol 

I 
L 

1.513e+Ol 
3.21oe+o2 L 

l.076e-02 
2.505e-Ol 
l.046e+OO 
2.092e+00 

J . l .}??'?+03 
J 4.968e+03 

L 
J ... 

..... ~l\S11lt~ '.'. :c>g~~.!'2~~!J H.~ '.'. (!?.~-Q~~J~~-Q7~,Q) Cl~~ .. 

I 
I 
I 
I 
I 

J 
.... I .. 

I 
I 
I 
I 
I 
l 

3.059e-02 
2.834e-Ol 
5.281e-Ol 
2.287e-Ol 
5.348e-02 
2.623e-02 
3.523e-01 
3.41 le+OO 
l.400e+OO 
2.76le-02 
5.513e-O 1 
l.987e+OO 
8.906e+O0 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/hr 

0.005 
0.0336 
0.0356 ......... , ...........•... , ..... 

0.036 
0.0407 
0.0409 
0.0673 
0,0801 
0,1335 
0.6965 
1.0586 
1.4892 
2.1857 
Totals 

5.840e+08 
1.047e+08 
8.995e+08 
1.647e+09 
6.189e+08 
l.439e+08 

. N2 ~t1Hcl~•p W!(I1.~t~il.clt1p N2 ~t1ilcl11p .. WJ~~~ ~t1iJclt1p ' 
J .. ) .145e-02 I ?,_A?Q~~Q? .. I 6.974e-03 I l .505e-02 
I 2.485e-01 I 2.254e+OO I l.764e-03 I 1.60le-02 

·· J 2.394e+OO . I · i4ji~±QJ ····•·L .. L4??-~'.'94' I 1.486e-Ol 
j 4.50le+OO I 4.740e+Ol L 2.63le-02 .. L 2.77le-01 

.. J 2.l 16e+OO J 2.85le+Ol L ~-??}~-03 ... J l.207e-Ol 
I 4,2§§'?:-01 J §]§4~±99 I 2.072e-03 L 2.822e-02 

4.903e+07 .. .. I 3.576e-01 J ?-?~~'?+00 J ... 6.283e-04 J 1.39 le-02 
5.914e+08 I 5.474e+OO I J.I7~~±Q? J 8.658e-03 I l.864e-01 
3.996e+09 .. i 7.488e+OI L t,q?,~±Q} . I 1.198e-Ol I l.795e+OO 
5.398e+08 .... I l.180e+02 l }'.??§'?+02 I 2.277e-Ol I 7.287e-Ol 
7.422e+06 I 3.106e+OO I 7.868e+QQ L 5.667e-03 I l.436e-02 
1. 096e+O 8 J 7. 807 e+O 1 I 1. 699e+02 I 1. 3 l 6e-01 I 2. 865e-O 1 
2.823e+08 .. .. L 3.641e+02 J 6.862e+02 J 5.474e-Ol J l.032e+OO 
9.574e+09 .............. J §.?~7~±~~ .L. }.·???~+03 J .... ~:!9~e+00 ..... l 4.662e+00 

.... g~~lll~~ '.'. P2~~.?~~•!t ~ J .-::. {~~.~•9?~,?~-97?,9) '?Ill ... 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm1/sec mR/hr mR/hr 

0.005 
0.0336 
0.0356 
0.036 

0.0407 
0.0409 
0.0673 
0.0801 
0.1335 
0.6965 

. . .... ... .. N~ ~t1ilclt1p . w~~lt)~ttil<l1:1p .. N~ !!t1tlcll!P .. WJtl~ ~11ilcl11p 
1 · 6.693e-03 I 1.442e-02 I . 4.0?7e-03 I 8.781e-03 

l.047e+08. ...... J l.491e-Ol J l}_?(j(!±QQ [ 1.059~~03 J 9.774e-03 
8.995e+08 I I.439e+OO I l.497e+Ol I 8.727e-03 I 9.08le-02 
l.647e+09 J ?}Q(je+OO I 2.896e+Ol J J-?~.~e~02 l l.693e-01 
6.189e+08 ....... I. l.275e+OO J )-?4Qe+Ol. I 5.395e-03 J 7.365e-02 
l.439e+08 .. J 2.993e-01 J 4.128e+OO. I l·?-4?e-03 L l.722e-02 
4.903e+07 I ?,.l§?e~Ol I 4.777e+OO L 3.803e-04 .. I 8.392e-03 

5.840e+08 

5.914e+08 J }.}}_§e+OO I 7-Q?~<!±Ql . I 5.245e-03. J l.122e-01 
3.996e+09 .. l 4'.54?(!+01 J 6.732e+02 I 7.265e-02 I l.077e+OO 
5.398e+08 I 7.138e+Ol I 2.269e+02 I l.378e-01 I 4.379e-Ol 
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1.0586 I 7.422e+06 I 1.876e+OO I 4.734e+OO I 3.424e-03 I 8.638e-03 
1.4892 J l.096e+08 I 4.712e+Ol I l.024e+02 I 7.943e-02 I 1.726e-Ol 
2.1857 I 2.823e+08 I 2.197e+02 I 4.141e+02 I 3.303e-Ol I 6.225e-01 ·········· ......... ····-

Totals J 9.574e+09 ''' J 3.949e+02 .. J ' 1.564e+03 .L 6.655e-01 J 2.809e+00 
················--.····· .. ····-··--···· 

gest1lts - Dos(!}:>C>i11t ~ 1 :- (2?~-Q9~,~~.0?5?Q) ~111 . 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Enea·gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/h1· 

0.005 
0.0336 
0.0356 
0.036 
0.0407 
0.0409 
0.0673 
0.0801 
0.1335 
0.6965 

, .. 1.0586 

1.. 1.4892 
l 2.1857 

I Totals 

5.840e+08 
1.047e+08 
8.995e+08 
l.647e+09 
6.189e+08 

No :£11.1il~11p Wi~~ ~1.li~~!up . N() l:l!~ilcl~~p . '\Y!tl1 l:11.1il~up 
J 4.102e-03 I ~.~J?<!:-0~ .. I 2.499e-03 I ?A97e-03 
I 9.798e-02 I 9.135e-Ol I 6.957e-04 I 6.487e-03 
J 9.465e-Ol I 9.9jj~+OO I ?,7401::~0~ .. I 6.025e-02 
I l. 780e+OO I l.922e+O 1 i · l.04-i e-02 I l. l 23e-0 l 

' I 8.403~~oi . I l,J?~<::+01 .. I },??§<::-03 ', J 4.880e-02 
J L??}<:::-OJ J i.nJ1::+00 1 8.230e-04 I. l.14le-02 

l Lt:;:~~~ I tlit:i-i + ~:!~!::~1 I···~:;!~::~~ 
J 3.006e+Ol J 4.432e+02 I.. 4.808e-02 I 7.089e-01 
J 4.718e+Ol I J,?Qfe:J-Q? . L 9.105e-02 l .. 2.899e-Ol 

L l.240e+OO I 3.139e+OO I 2.263e-03 I 5.727e-03 
I }.JJ§~±QL I 6.797e+Ol I 5.253e-02 L 1.146e-Ol 

2.823e+08 .. I 1.455e+02 I 2.754e+02 I 2.187e-Ol I 4.140e-01 

1.439e+08 
4.903e+07 
5.914e+08 
3.996e+09 
5.398e+08 
7.422e+06 
l.096e+08 

··········· .............. _, ...... . 

9.574e+09 ........ J 2.613e+02 l 1.034e+03 J 4.401e-01 L 1.857e+0O 
.................................. •"••··· .. ············-······· 

gest1lts :- ]:)()~~ :i:'<>i11t # ? :- (~~8.0~~,9~'.97?,9) C~ll __ , 
Fluence Rate Fluence Rate Ex1>osm·e Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/hr 

I 
I 
I 
L 

0.005 
0.0336 
0.0356 
0.036 
0.0407 
0.0409 
0.0673 
0.0801 
0.1335 
0.6965 
1,0586 
1.4892 
2.1857 
Totals 

N() l:11.1J!cl ~~p ' Witl~ :flt1il~t1p N<> 1:31.1i}cl,ltp ' W~tl~ 1:31.1Hclt1p 
5.840e+08 J ?•9??~:-9~ I ?'.79Q~:-O~ L . 1.617e-03 I 3.527e-03 
l.047e+08 J §,~??<::'.'QJ J §,444~::0! L 4.868e-04 I 4.576e-03 

J,9??~±9~ .. ...... L 6.630e-Ol J ]'.QQ2<::±QQ L 4-Q~J.~::03 J 4.25le-02 
1.647e+09 ....... J l.247e+OO J l.356e+Ol L 7.292e-03 .. L 7.924e-02 

J J.~9§e'.'Ql J 8.131e+OO J 2.495e-03 J 3.44le-02 
J l.384e-Ol I I.9~~~±QO J ?,775e-04 J . 8.045e-03 
L l.007e-Ol J 2.216e+OO L l.769e-04 .. L .. 3.893e-03 
J l:?44~±00. J }-??~~±Qr I .. 2.442e-03 ,,, J ..... 5.200e-02 

6.189e+08 
l.439e+08 
4.903e+07 
5.914e+08 
3.996e+09 J 2.ll 7e+Ol I J.J?.4~±Q:?- J . 3.386e-02 J 4.997e-Ol 

.. I 3 .326e+O 1 1 ... 1.Q64~±Q? J .... 6.4 l 9e-02 J . .. 2.054e-O 1 
L 8.752e-Ol I .. 2.227e+OO J .. l.597e-03 .. L 4.063e-03 

.. J 2.202e+Ol I 4.828e+01 . L .. 3.71 le-02 J ... 8.138e-02 

5.398e+08 
7.422e+06 
l.096e+08 
2.823e+08 .. J l.030e+02 J l.958e+02 I . 1.548e-01 .... L 2.944e-01 
9.574e+09 ...... L 1.846e+02 L 7.316e+02 J 3.106e-01 J. 1.313e+00 

ge~t1lts :- ]:)()~~}Joint # § :: (37~'.9~~~~~~97~~9) ~••~ . 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Enel'gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
. N() 1:3uilclup With l:lt1Hclt1p ... N<> 1:3t1ilclt1p With Buildup 
I I I l 
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0.005 I 5.840e+08 J l.799e-03 
0.0336 I l.047e+08 ......... J 5.027e-02 
0.0356 I 8.995e+08 J 4.866e-Ol 
0.036 J 1.647e+09 I 9.157e-01 

0.0407 J .. 6.189e+08 I 4.335e-01 
0.0409 I 1.439e+08 I l.018e-Ol 
0.0673 I 4.903e+07 I 7.425e-02 
0.0801 I 5.914e+08 I l.139e+OO 
0.1335 L .. 3.996e+09 J l.563e+Ol 
0.6965 L 5.398e+08 J 2.460e+Ol 
1.0586 

l 
7.422e+06 J 6.483e-01 

1.4892 l.096e+08 .... J. 1.633e+Ol 
2.1857 1 2.823e+08 I 7.650e+Ot 

l Totals I 9.574e+09 I 1.369e+02 

I 3.957e-03 I 
I 4.763e-Ol I I 5. l 8le+OO 

I l.002e+Ol I 
I 6.0lle+OO I 
I l .426e+OO I ... ····-·····,.····· 

I 1.639e+OO I .............. , ......... 

I 2.433e+Ol l 
I 2.316e+02 I 
I 7.925e+Ol L 
I 1.660e+OO .L 
I 3.600e+Ol I 
I 1.462e+02 I 
I 5,438e+02 I ···················- ·-····· 

1.096e-03 J 
3.569e-04 I 
2.951e-03 I 
5.353e-03 J 
l.835e-03 L 
4.246e-04 I ... , ......... 

1.304e-04 
l.801e-03 I 
2.499e-02 I 
4.749e-02 I 
1.183e-03 I 
2.753e-02 I 
l.150e-01 I 
2.302e-01 I . ·····-······· 
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2.410e-03 
3.382e-03 
3.142e-02 
5.858e-02 
2.544e-02 
5.948e-03 
2.879e-03 
3.848e-02 ..................... , .......... 

3.704e-01 
l.529e-01 
·····················-····· 

3.028e-03 
... ···--········-········· 

6.069e-02 
2.198e-O 1 
9.755e-01 

file:// IC :/Pmgram%20F iles%20(x86)/MicroShield%208/Examples/CaseFi les/HTML/conta... 8/19/2020 



Case Summary of Case I PHg@l:J. T&P.f0-083 Rev01 
Page 178 of 226 

Date ... .... I 
.......... J 

MicroShield 8.03 
rscs (8.03-0000) 

lJy ..... 1 
. I 

Checked 

I 

J 
Filename .. J . :Ilun J?at(! . I .. Run Time I Duration I 

contact lm model.msd ...... I ... J\~1~~1~! 1~~'.2Q'.2Q J .. 13:15:08 J 00:00:01 ...... . 

Case Title 
p~~c:1-jpti911 

. . .. . qe91111?~•Y . 

I H~Jght ... J .... . 
I Radius .... J ...... . 
I ...... . 

X 

.. J?t'C>j(!<!iJ~!fC> 
Case l 
Case 1 

I 
I 
l ..... ... . . .. 7 ::- gyl}11~~rY9J~1111~ ::- ~i~(;\ ~hi(;\l~s 

Source Dimensions 
J?4'.1? cm(§ ftQ,?j_1}} 

············· ??-??? C:l!}Q,Jt§'.§jt!l ... 
Dose Points 

1·· y z IAJ. 
¥tr· q?,Q~'.2 c111(4ft}.4)t1) L9'.2,Q7? c111QftQ) ill) I o'.9cn1_(Qi1!) 
J#2I 178.092 cm (5 ft 10.1 in) I 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
l#il ii?-99~ 911{i ftj.ii115 I 9tq7j cmcfii(i5 foj I 9.9 cm(Q 1~1j 
1#41 .. '.2??,Q9'.2 C:111 {9 ft 1 '.? )Il) L9'.2,Q?? C:11} (~ Jt Q.} J11) I Q.Q C111 (9 i11) 
l#?J }'.2?'.99:2 c:11! <IQ ft 9.JJ~~) .I 9:2.97? c111pf~Q.JJ11JJ 9'.9 c:111 C9 i11) 
1#§1 .. }??-99.'.2 c:1n (J'.2 ft 4'.~J11) .. l .. 9'.2-9??c:1!J .(3 ft9~?i1!) .. 19-9. ~!}J(Q i1!). 

Shield N 
SOUl'Ce 

··r··· 
I 

Transition I 

I tlh%i~d .... J 

Shields 
Dimension · ··········· J 

3.50e+06 cm3 I 

.304 cm 

·· 1 
I 
J. 

Material 
. p()ly1,ty1·~11e 

Air 

l 
I 

.. J 

·--··· 

:P~•~~!tY. 
0.72 

0.00122 
. I 9.00122 Air 

....... ········-···· 

Carbon ............ I..... 7 .85 

1 ·· ................ S<>llt·<;~ J11pllJ: 9re>llpi11g M~tl1()cl ::- A:'-:tllitl J>l1()te>11 :U:11~1·gI~~ 
Nuclide J .. ... .......... ~i J .. ... lJq ................ . L J!~i!<;1~3 .. l 

1 ... Cm-243 J ... J.QQQQ~±QQQ .. l }.]QQQ~±QJ9. I '.2'.??§§~~QQl J. 
Buildup: The material reference is Source 

......... ~lltf!gIJlti()ll J>~!'?~~f!tf!tS . 
Radial 

Cil'cumferential 
. . .... '):' J?it~~~i()ll (~~i~l) . 

... ····························· ..... ····--······ 

:Ilesults. ::- J?o~~ J>()i11t -I# J ::- {l~~:9?~,~~. 91~,9) ~111 

•• $ ..... $, 

-------X _,_ __ 

.... IJ9(c1~3···· 
l .0570e+004 

10 
10 
20 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/ht· mR/hr 

... ........ l'l'o IJ11il<lllp WHl1 IJllilclt1p ... No lJt1ilcl11p . With lJl1ilcl11p 
! 2.103e+OO I 4.556e+OO I 2.096e-O 1 I 4.542e-01 

4.429e+07 I 3.308e-01 I 5.292e+OO I L119e-03 I 1.790e-02 
0.0143 
0,0447 

2.250e+10 

I I I I 
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0.0573 I 5.167e+07 I 5.626e-Ol I 1.l 86e+Ol I l. l 90e-03 I 2.510e-02 
0.0678 I 5.167e+07 I 7.146e-01 I l.590e+Ol L 1.248e-03 I 2.776e-02 .. 

0.0995 .... l 5.286e+09 .. J l.239e+02 I 2.420e+03 L l.895e-Ol I 3.702e+OO 
0,1038 I 8.498e+09 I 2.109e+02 I 4.007e+03 I 3.23 le-Ol I 6.140e+OO 
0.1061 I 9.597e+07 I 2.457e+OO I 4.592e+Ol L 3.772e-03 I 7.0Sle-02 
0.117 L 3.997e+09 I l.l 7le+02 I 2.022e+03 I l.822e-Ol I 3.145e+OO 
0.167 I l.236e+08 I 5.993e+OO I 6.876e+Ol f l.014e-02 

I 
1. l 63e-Ol 

0.2098 l l.218e+09 ....... I 8.225e+Ol I 7.060e+02 l .467e-O 1 1.259e+OO 
0.2282 I 3.913e+09 ... 1 2.989e+02 I 2.346e+03 I 5.423e-O l 4.256e+OO 
0.2544 ...... l 4.060e+07 ... L 3.642e+OO I 2.576e+Ol J 6.740e-03 L 4.767e-02 

··················-··-···· 

0.2776 .. J 5.167e+09 .. J 5.275e+02 I 3.455e+03 J 9.899e-Ol I 6.483e+OO ... , ... ·········· ......... ,·--····. 

0.2854 I 2.695e+08 J 2.867e+Ol I 1.833e+02 I 5.401e-02 ! 3.454e-Ol 
·······-·······-···. 

Totals .·····I ... 5.126e+10 J 1.405e+03 J 1.532e+04 L 2.662e+00 J 2.609e+01 ...... .... ··-· .. · .. · ..................... ··.·······-··· .............. , .... , ........... ········--····-·········· .. 

I .. .. .. ....... ... ... ... :l,l~~ll~!~ ~ ])<>~~:Poi!tt #.i~(!J~.Q?~,?~~97~J9)c11~ .. .. .. .. ... . .. 
Fluence Rate Fluence Rate Exposure RatelExposnre Rate 

Enet·gy (MeV) Activify (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
. .. ··. . ..... .... ...... .. .. . ... .. . .. ........ . . .. .. . . . .. ····. .... N<> ~llil4t1p Wit!l ~~J14!1P N~ ~lliW~P J\Vitl1J~l1il~llp 

0.0143 .... I 2.250e+ IO L l.254e+OO I 2.706e+OO I 1.250e-Ol j 2.697e-01 
0.0447 J 4.429e+07 J l.767e-01 .. I X$9lit-QQ 1 · ?,979e-04 I 9.478e-03 
0.0573 I 5.167e+07 I 3.000e-01 I 6.298e+OO I 6.348e-04 l 1.333e-02 

1
1

.·.·. ·· 6:~~~~ l ~:~~;::6; I t;~t=~~\ I {tjl:i~f l ~:~~;::~~ I·· ;,-:;::~~1 
0.1038 L 8.498e+09 ... I i.i22e+02 · 1-iU§i±Qt l. 1.719e-01 l 3.242e+OO 
0.1061 I 9.597e+07 J l.307e+OO L 2,,4~4t;±Q!_ L 2.006e-03 ! ... 3.722e-02 
0.117 J . 3.997e+09 J 6.228e+Ol I _l'.Q(?9t;±03J 9.688e-02 I l.659e+OO 
0.167 J 1.236e+08 ....... 1 J.rn~(;+OO I 3.607e+Ol I 5.384e-03 I 6.lOle-02 
0.2098 L l.218e+09 J 4-}§§e;;+Ol I 3,692e+02 J . 7.785e-02 I 6.584e-Ol 
0.2282 I 3.913e+09 J l-?87e;;+Q2, L 1.226e+03 L 2.878e-Ol J . 2.224e+OO 
0.2544 .. I t_Qci0e+07 I L9}?~±QQ J l.346e+Ol I .. },??ti~-03 I 2.49le-02 
0.2776 ..... J 5.167e+09 I 2.798e+02 I 1.805e±Q} J 5,25le-Ol J 3.387e+OO 
0.2854 .. L 2.695e+08 I l,?2,Q(;;+Ol J _9,???~±9J L 2.865e-02 I .. 1.804e~Ol 
Totals J 5.126e+10 J 7.462e+02 J_~'.Q~Q~Q~ L 1.427e+OO J 1.374e+0l 

························-······· 

. .. .. . . .. :g~~t1lts - ])<>~~ :t:'<;)it~!MI ~(~~~.0?~,?;,9??,9) ~t•• ····.· ... 
Flueuce Rate Fluence Rate Exposm·e Rate Exposul'e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/h1· 

I 0.0143 
l .. 0.0447 

No Buildup With Buildu11 No Buildup With Buildup 
2.25oe+10 ·· 11.33oe~oi 1······1:s19e+oo I 1.iose~02 ··· 1 i.s74e~Oi .... 
4.429e+07 .. I l.066e-Ol L i.706e+()0 J }.tiQ§e'."04 f 5.772e~03 
5.167e+07 J 1.814e~Ol J }.§12,(;±QQ J }.§}9e~04 J 8.066e-03 

I 
I 

0.0573 
0.0678 
0.0995 
0.1038 
0.1061 
0,117 
0.167 

5.l67e+07 .. J 2,}Q?~'.'.QL J 5.086e+OO L 4.024e-04 J 8.880e-03 
5.286e+09 .. I ~'.?9?t;+Q} I 7.682e+02 J 6.l l le-02 J 1.175e+OO 
8.498e+09 J 6.800e+Ol I . _1,2,71(;+03 J 1.042e-01 J 1.948e+OO 
9.597e+07 .... J IQ2,2,t;-Ol L 1.456e+Ol . J l.216e~03 I 2.236e-02 
3.997e+09 J 3.777e+Ol I. 6.400e+02 J 5.875e-02 J .. 9.956e-01 

I l.93le+OO I 2.160e+ol I 3.267e-03 I 3,654e-02 l,236e+08 
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0.2098 
0.2282 
0.2544 
0.2776 
0.2854 
Totals 

l .218e+09 
3.913e+09 
4.060e+07 
5.167e+09 
2.695e+08 
5.126e+10 

I 2.650e+Ol 
I 9.628e+Ol 
I .. l.173e+OO 
I l.698e+02 
I 9.226e+OO 
I 4.s21e+o2 

I 2.211e+o2 
I 1.344e+o2 
I 8.065e+OO 
I 1.082e+o3 
L 5.740e+Ol 

J 1-~~Qe+03 

I 4.n5e-02 
L l.747e-Ol 
I 2.11oe-03 
I 3.t 86e-01 
I .. l .738e-02 

.. L . s.629e-o 1 

I 
L 
I 
I 
J 

.. J 

3.943e-Ol 
1.332e+OO 
1.492e-02 
2.030e+OO 
l.082e-01 
8.237e+O0 

.. R~st1lts .". Do~e :[l{)i11t #4 -:. (~?~•Q?~,?~-Q??,Q) ~111 I 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/111' mR/hr 

t 

0.0143 
0.0447 
0.0573 
0.0678 
0.0995 
0.1038 
0.1061 
0.117 
0.167 
0.2098 
0.2282 
0.2544 
0.2776 
0.2854 
Totals 

2.250e+l0 
4.429e+07 
5.167e+07 
5.167e+07 

···········.··········--············ 

5.286e+09 
8.498e+09 

.. No Jl11}l<l_11p Witl1 ~11il(l11p :N'{) ~11il<l11p .. With Buil<l11p 
I 4 493e-Ol I 9 722e 01 I 4.4791;-02 I 9.692e-02 
I 7:036e-02 I 1\29~~()0 I i.380e-04 I 3.819e-03 
l i j99~~oi I Z-It~e+OO I Z,53?e~Q4 I 5.322e-03 

.. J l.524e-Ol J 3.35le+OO I 2.660e-:04 I 5.85le-03 
J 2.643e+Ol I 5.057e+02 . L 4.043e-02 l 7.736e-Ol 
I 4.499e+Ol I ~.}§?~+Qi L 6.895e-02 L l.282e+OO 
I 5.242e-Ol L 9.587e+OO I J.Q4~e-04 .I l.472e-02 

........ J 2.499e+Ol I 4.214e+02 L 3.888e-02 j 6.554e-Ol 

9.597e+07 
3.997e+09 
l.236e+08 J L278~+Q() J l.423e+Ol L z.J§i~-03 I 2.407e-02 
l.218e+09 .. . ... I l.753i;~()J J 1.457e+02 I 3.127e-02 j 2.598e-01 
3.913e+09 ... J 6.37le+Ol L 4.841e+02 I l.156e-Ol I 8.782e-01 
4.060e+07 
5.167e+09 
2.695e+08 

J 7.759e-Ol L 5.318e+OO L l.436e-03 I 9.842e-03 
J l.123e+02 I 7.q§i;+Qi J 2.108e-Ol J l.339e+OO 
l 6.104e+OO I 3.787e+ol J l.150e-02 I 7.135e-02 

S.126e+10 J ~~??.~~02 J }~,!~~e+03 j S.674e-01 .. J .. S.420e+00 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr 111R/h1· 

0.0143 
0.0447 

L o.os13 
I .. 0.0618 

0.0995 
0.1038 
0.1061 
0.117 
0.167 
0.2098 
0.2282 
0.2544 
0.2776 
0.2854 

I .... Totals 

................. N9 ~ttil<Jttp .. ww~ ~!•i1~11p .·.· N{) ~11iM!•P . Wit11 ~~•i!«:!ttp 
2.250e+ 10 I 2.908e-01 I 6.34le-01 I 2.899e-02 I 6.322e-02 
4.429e+07 ··· J 4.941e-02 ·· 1 '7.956i~tji j l.672e-04 L 2.692e-03 · ·· 1 
5.167e+07 J ~.'1}'.21;-Qi J l.770e+OO I J.784e~Q4 .. I 3.746e-03 ... · 
5.l67e+07 
5.286e+09 
8.498e+09 ... . . 

9.597e+07 

I l.072e-01 I 2.359e+OO I l.872e-04 I 
J 1.86le+Ol f 3.562e+02 l ·· f?4?~-Q~ J 

.. J }.J68e+QJ . I . ?-?~~~tQ'.2 1 .. 4.855e-:Qi .. J 
I 3.69le-Ol I 6.753e+OO I 5.667e-04 I 

3.997e+09 l l.760e+Ol I 2.969~+02 l 2.738e-02 I 
l.236e+08 r 9.003e-Ol I 1:004~+01 I l.523e-03 I 
l.218e+09 J l.235e+Ol l 1.029~+02 1 ·· 2.203e-02 l 
3.913e+09 
4.060e+07 
5.167e+09 
2.695e+08 

4.l 19e-03 
5.448e-Ol 
9.032e-01 
1.037e-02 
4.618e-01 
l.698e-02 
l .834e-01 
6.202e-01 
6.952e-03 
9.462e-01 
5.042e-02 

J 4.488e+Ol I 3.419e+02 I 8.142e-02 I 
.. l 5.466e-01 J 3.757e+99. I l.Ol le-03 I 
l 7.914e+Ol I. §.()4'.21;tQ'.2 I l.485e-01 I 
I 4.300e+OO I 2.676e+O 1 I 8.102e-03 I 

S.126e+ 10 ...... ·.· J 2.109e+02 L 2.244e+03 .J 3.971e-01 { 3.818e+00 
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llesults - Dos~ Point N 6 '.'. (~?8,09~,?~~97$,Q) cm 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Enet·gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0143 
0.0447 
0.0573 
0,0678 
0.0995 
0.1038 
0.1061 
0.117 
0.167 

0.2098 
0.2282 
0.2544 

L 0.2116 I - 0.2854 
Totals 

2.250e+10 
4.429e+07 
5.167e+07 

___ No ~11ild11p Wi!~•J:l11Ucl11p No ~11iklt1p Wi!ll ~11il4t1p 
____ l 1.970e'.'.QL I . 4.334e-01 I 1.964e-02 I 4.32le-02 
___ I }-~~~e-Q2, I ?-~~2,t!-01 I l.230e-04 L 1.990e-03 

______ L 6.213e-02 I 1.309e+OO I _ ).})?e-94 I 2.770e-03 
5.167e+07 J 7.905e-02 J l.745e+OO J _ l.380e-04 __ J 3.046e-03 

I l.373e+Ol I 2.638e+02 I 2.lOOe-02 I 4.035e-01 
T 2-,J}?~±Ol I 4.365e+02 l -3.582e-02 L 6.689e-Ol 

____ I 2,72-4~~91 L 5.0Q2-~±QQ I 4.l81e-04 I 7.680e-03 
__ I J.??2~+01 I _ 2.200e+02 L 2,021 e-02 J 3 .422e-O 1 

I 6.647e-01 I 7.446e+OO I 1.124e-03 I 1.260e-02 
J 9.l2le+OO I __ ?A~?~±QJ J l.626e-02 J 1.362e-01 

_ J }.}J4~+01 I 2--?}2~±9.2- J 6.013e-02 J _ 4.606e-Ol 
J 4.037e-01 J 2.7?!~±QQ J 7.47le-04 J _ 5.164e-03 

___ J ?&4§~+01 J 3.746e+02 J J.097e-Ol l 7.030e-Ol 
_ I 3.176e+OO J 1.988e+Ol I 5.985e-03 J 3.746e-02 

5.286e+09 
8.498e+09 
9.597e+07 
3.997e+09 
l.236e+08 
l.218e+09 
3.913e+09 
4.060e+07 
5.167e+09 
2.695e+08 
5.126e+10 I 1.557e+02 I 1.664e+03 I __ 2.914e-01 I 2.828e+00 I 
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Date .. ·I . By 

J 

MicroShield 8.03 
rscs (8.03-0000) 

Checked I 
Filename 

contact Im model.msd 
Run Date 

August 19,2020 
Duration 1· 

00:00:00 .. 

Case Title • · I · 
Project Info 

Case 1 
Description I Case 1 
. Geometry ! . 7 - CyH11der V()lume - Side Shields 

Source Dimensions 
Height .L 
Radius I 77.788 cm (2 ft 6§in 

L Dose Points 
!Al .... x ·1 v . z .. 
# 1 J . 128.092 cm(4 ft 2.4 in) .1 92.015 cm (3 rt 0.3 in) I o.o cm (o in) 
#21 178.092 cm(5 ft 10.1 in) [ 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
#3 I 228.022 cm C7 ft?,8 ip) .1 92,0759111 Ci ft o.3 in} I 0.9 ~m (0)11) I 

!#41 278.on cm (2 n L§in) I 92.075 cm (3 ft o.3 in) i o.o cm (Qin) 

1#5]. 3.·····•2. ·8·······0·······9····2•• ... c .. 1.n•.·.·.·.·.·.( ... ·.l.O .. ··f···t·_···.··.9 .... 2 ... ·.i.n) .... l.·9·. 2···.····075 c1·1··1····(·.···3···••. ft 0.3 in) ... ·J·o···.·····O.••.•·c. ··n.·1• ... (O······ .. ·.i ... 1.1 ... ) ... · #6! 378,092 cm(12 ft 4.9Jn) J 92.075 cm (3 ft 0.3 in). i 0.9 <:tn(Q in) 

Shields 
Shield N I Dimension I Material J ]}~n~ity 
Source J 3.50e+06 cm3 J polystyrene . I 0.72 

Transition I I Air l 0.00122 
Air Q~p. I I Air I 0.00122 

Wall Clad 1 .304 cm l Carbon L 7.85 

z 

Source Input: G:rouping Method '.:' J\ctual Photon Ene1·gies 
Nuclide 
Cm-242 

Ci I Bq I µCi/cm3 I 
l.OOOOe+OOO I · 3.7000e+010 I 2,8566e-001 l 

Buildup: The material reference is Source 
Integration :P.1r.1111eters 

Radial 
Circumferential 

YD irecti()tl (~~ial) 

Results - Dose Point # 1 - (128.092,92.075,9) cm 

~•*~,$$ 

llq/cm3 
1.0570e+004 

I 
I 
L 

10 
10 
20 

X 

I 
I 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0,0143 
0.0592 

I 
1 
I 

4.271e+09 
l .428e+07 

. . No BuHdup. With Buildup ~o Buildup With Buildup 
I 3.99le-01 I 8.648e-01 I 3.979e-02 I 8.622e-02 
[ 1.633e-01 I 3.509e+OO I 3.296e-04 I 7.085e-03 
I I I I 

I 

file:// /C:/Program%20Files%20(x86)/MicroShield%208/Examples/CaseFiles/HTML/conta.,. 8/19/2020 



Case Summary of Case 1 PHg@~T~fll0-083 Rev01 
Page 183 of 226 

I .. Totals ... J 4,285e+09 4.012e-02 J . 9.330e-02 .. I 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec 111R/h1· mR/hr 

0.0143 
0.0592 
Totals 

4.271e+09 
l .428e+07 

. . . l'J() ~t1il~~J> W~!l~ ~11il~11p l'l() ~11ilcl11p . Witl1 ~~•i~~11p 
I . ?}~Q~'.'.QJ I ?·q~~::91 l ?.}?3e-02 ! 5.120e-02 
I 8.705e-02 I 1.863e+OO I . 1.758e-04 I 3.762e-03 

4.2sse+o9 .... ·.·········r~.~~I~-Q!. J f~zi~f~t J 2.39oe-02 J .. s.496e-02 

.. Re~11lts -P()~~f()i11t #:} -{~~~'.Q?~,?~-97:i,Q) ~11~ . .. 
Fluence Rate Fluence Rate Exposure Rate Exposm·e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/hr 

1 ·· 0.0143 

1 ..... 0,0592 , ... ·. Totals 

1 .... . 

4.271e+09 
...... ······. N() ~11iI411p \V~t~ ~11iI411p N() ~!!il~llp ·. Wit]1 ~!_•J!411p 

J ))~}~::QL I .?~~~?~::QL J l.387e-02 j 2.988e-02 

!:1~:::~; ••··············l ..... t~t;:~i1 •••.. 1 ... JJI;:;iK.· .. ·•l ...•.•. 1:j:::~~1 · .. •••··J···· ~:~i;::~; 
.. ····················-·········· ············· , ........ . 

.. gest1lts - p()_~~}l()i11t #:.~ .. '.'.. (~?~~Q?~t?~:Q?:i~Q) ~~11 .. ... 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

l . 0.0143 .... I ' 4.27le+09 r1\~~!~rii ,wyt4i:~tt~pl 1:~;t~tt I Wt~t~:!riiup 
0.0592 ... I l.428e+07 ·· I j:4~9~~Q? I fjiii-Q} I 7:Q?§~~Q? J l.50le-03 
Totals .......... l ... 4.285e+09 ...... L },}0!~::Q!. J ~--~?~~::Q! l . 8.~7~~-Qt J. 1.990e-02 

Re~11lt~ :: P()~~ F()iJt t #: .~.::: (~7~-9~~,~~~Q?~,Q) c1!1 .... 
Fluence Rate Flueuce Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/br 

0.0143 
0.0592 

1•···· .. Totals 

... ·.····· N<> ~11ilcl!•P . Witl! ~11iW1111 .... 1'T() ~11il~l11p W~th .~ltilclup 
4.27le+09 J ?·?~Qe-Q~ I J.?Q4e::QL J 5.503e-03. l.200e-02 
l.428e+07 J ?.44~~-Q~ I ?-?~?e~Ql .. I . 4.942e-05 ·· 1 ... 1.056e-03 
4.285e+09 ................ 1 7~?@~::QJ ..... L . §_,4J§~::QL L 5.553e-03 ... J ...... 1,306e-02 

. R~~uJt~ .'.'. po~~ J>()i11t ff§ .'.'. (3J~.Q~~~?~•Q7:i,Q) ~l!! .... 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0143 
0.0592 
Totals 

. . . l'l_<> ~11il~11p W_i~I~ ~••il~~p ~o ~11.ilclt1p ... With Buildup 
I 3.740e-02 I 8.226e-02 l 3.729e-03 I 8.202e-03 

l.428e+07 . r 1.804~~02 I 3.869e-Ol .. I 3.642e-05 T .. 7.81 le-04 
4.285e+09 ...... I 5.544~::Qi L 4:~9i~::Oi I 3.765e-03 . I 8.983e-03 

4.27le+09 
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Date .. J :By 
J 

Micl'oShield 8.03 
l'SCS (8,03-0000) 

I 
J 

Checked 

Filename 
contact lm model.msd 

I Run Date ··· J Run Time ( Duration 

. . . J At•e;t•~~ l?~?Q?q J . J}:}?:26 J oo:od:o i 

Case l Case Title 
.. . Q~~c1-iption 

. . ..... Q<!(:)l!l~try 

........... ·····-········~·-·· 

Case 1 

..................... ···.· ?:- 9yli114~rY()lllt11<! :- ~i4e ~Jii~l4~ . 

Source Dimensions 
.... g~Jght I ... .... .. J?4~J? ~m (fft 9'.? i11) 

Radius... 1..... .. .. ........... ]r}?? c;~!1(? ft§'.§J11) . 

Dose Points 
Af X y I z 
#(I 1??:9~? (;1!1 (4Jt},4 i11} ?t97? (;;11 <~ft Q.f fojJ Q.Q (;l~i (9 foj 
1#21 178.092 c111 (5 ft 10.1 in) ??,975 cm(} ft Q} it~) J Q.Q c;111 (Q i11} 
)#31 228.092 cm ('7 ft)&in) ??,97? c;1110 ft 9})11) L9,Q c;!!l (Qi11) 
1#41 }?fQ?7 (;111 (? ftlj i~}·· }?,97? c111O ft 9}!11}JQ.Q (;l)J (Qj11} •$*··$ 
11:.·.··.·.~.·.·.··.·.·.l.·.·.·.·.~.·.·.·.·.~.·.··.·.·.!.·.·.·· ... ·.: ... ·.~.·.·.·.·.·.!.·.·.· .. ·.~.·.·.· .. · .. ·.c.c .. · ... : .. ·.: ... :.·.· .. ·.(.( .. ·.· ·.!.·.···2·0·.·····.· .. ·~.··.·.~.·.··.·.!.··.··.·.· .. :.·.·.~.·.· ... · .. ~·;·1·n···1·····.)) .. ··. }?'.97? c;1:i1 (3 ft 9 .} J11) I Q.Q c;11:i (Q ii-1} .... ??-97?.(;!!!0 ftQ}iP) .. LO'.Q ~I}? (Q i11) 

Shield N J 
Source I 

Transition I 
.. J\itCi~r L 

Wall Clad J ... 

Shields 
Dimension ·· ] . 

3.50e+06 cm3 I 
I 

... I 
.304cm ...... J 

Material J J~~1•~Jty 
p9ly~tyre11~ J 0. 72 

Air I . 9.99122 
Air L 0.00122 

. . . . g!ll'~t:lll . . ..... L ..... ?-~? . 

. ... . ~011!·(!~ J1~ p11J; Q1'()lIJ>!I1g)V.letlrncl - !\<!tUjiJ :f:ll!(:)!()Il ~11~1·gi~s 
Nuclide J ... ~i .. ... j :Bq . . ... ... J µ~i/(!1~3 J ... ....... :Bq/<!1~3 

Co-57 .. J ........ J.QQQ9~±Q99 ........ l. ... }.7QQQe±Q19 .......... L ...... i.~:5§§(!~Q9J. L . 1.0570e+004 

Buildup: The material reference is Source 
Integration Parameters 

........ ·······························.··.·.···········································.··.··········'····-·········.·········· . 

Radial J 10 
Circumferential 

. .... . .. .. ypi1·~?~i(}t\(!l~i!ll) ·•····· ····•···· .. •.··.· .. ··.··········.•···················· .. •·············· J ... 1~ .. ll~s11lts - :I)()~~ :f>oi11t ii} :- (g~,9?~,?t•97~,9) <!111 ... 

x: 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0007 
0.0064 

I 
I 
I 

2.869e+08 
....... No :B11ilcl11p Witll :B11ilcl11p No :B11ilcl!•P . Witl1 :Bttilclup 

I l.312e-03 I 2.844e-03 I 5. 744e-03 I I.245e-02 
6.153e+09 .. l 2.570e-Ol I 5.568e-0l I L232e~oi J 2.669e-0l 

I. I I I 
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0.0064 I l.214e+l0 I 5.079e-Ol I l.IOOe+OO I 2.430e-01 I 5.265e-01 
0.0071 J 2.45le+09 l 1.13 le-Ol I 2.450e-01 L 4.907e-02 I l.063e-Ol .. 

0,0144 I 3.53le+09 J 3.326e-01 I 7.206e-01 t 3.235e-02 I 7.008e-02 
0.1221 I 3.164e+10 I 9.835e+02 I 1.632e+04 I 1.542e+OO I 2.559e+Ol 
0.1365 I 3.923e+09 I l.426e+02 I 2.108e+03 I 2.293e-Ol I 3.389e+OO 
0.536 I l.06le+07 .. J 2.929e+OO I 1.136e+Ol l 5.743e-03 L 2.227e-02 

. . -~· .. ············~- ...... 

0,692 ..... J 5.916e+07 ... I 2.422e+Ol I 7.907e+Ol .J 4.677e-02 .L 1.527e-01 .. 

Totals .... J .... 6.019e+10 ............. 1 ... 1.154e+03 J 1.852e+04 J 2.277e+00 . L 3.014e+Ol 
····························-···· ...... 

Rf!st1lJs .~ P()~~ :t,>()i11J #), - (1}~.()9~,9~~()?~,Q} ~111 
Fluence Rate Flueuce Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0007 
0.0064 
0.0064 
0.0071 

I·. 0.0144 

0.1221 
j .. 0.1365 

0,536 
....... ··················-.···-·····-.······ 

0.692 
Totals 

2.869e+08 
... N() J:,l!!ilclt1p .. Wttl~ J:,lt1il,cl11p N() J:,l~~ilcl11p ... WiJI! J:,lt1ilcl~1p 
L 7.826e-04 I 1.§~?~~03 L :3A~2~~03 J 7.392e-03 

6.153e+09 ...... J l.532e-Ol J J.}Q?(?~Ol J 7.347e-02 L l.585e-Ol 
l.214e+l0 .... I 3.029e-Ol I 6.535e-01 I l.449e-Ol J 3.127e-Ol 
2.45le+09 J 6.743e-02 I l,4?_?~~QJ J 2.926e-02 I .. 6.314e-02 
3.53le+09. L l.983e-01 I 4,?7~'?:91 J 1.929e-02 I .. 4.162e-02 
3.164e+l0 .. J 5.228e+02 I 8.§9~~+Q} l 8.197e-01 I l.349e+Ol 
3.923e+09 
l.06le+07 
5.916e+07 
6.019e+10 

I 7.580e+Ol L l.109e+03 I l.219e-Ol I 1.783e+OO 
J l,?_?9~+QQ. L 5.908e+OO J 3.040e-03 I 1.159e-02 
I l:??Qe:f-QJJ 4.114e+Ol J 2.472e-02 . ! 7.946e-02 

............. J ~-~~7f!±9~ _J ~-7~Q~±Q~ J l.240e+00 J 1.595e+01 

. ~l!Slllt~ ::: p()~f! :J:l()i11t ti} ~ (~~~.Q?~,~~!97?,Q) ~111 .. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm1/sec MeV/cm2/sec mR/hr mR/hr 

0.0007 
······················.---··.-.·····. 

0.0064 
0.0064 
0.0071 
0.0144 
0.1221 

_I 0.1365 
I.. o.536 

0.692 I Totals 

..... N() J:,l1;1~14µp \Vitl1 l:,llli~4~P N() J:,l!1il411p . ww~ J:,l~Hclllp 
2.869e+08 .... J 4-???~~Q4 I 9.854e-04 J ?,QQ:3~-Q:3 I 4.313e-03 
6.153e+09 .... J ?,959~:-Q? 1. 1.929e-01 I A,?9?~~9? .... L 9250e-02 

J l.77 le-01 I ... 3.813e-01 .. I J_,472e-02 I 1.825e-Ol 
I 3.942e-02 I 8.490e-02 I 1.71 Ie-02 ·1 3.684e-02 

3.531e+09 ············ J l.159e-01 l .. }.4~ii~9} .. 1.····1.i2se~o2··· .J. 2.429e-02 
3.164e+l0 J 3.171e+02 I j.J§}~±Q:3. I 4.972e-01 . I 8.094e+OO 

I 4.598e+Ol I 6:649e±Q? I 7.394e-02 J 1.069e+OO 
J 9.389e-01 L 3.549e+OO L 1.841e-03 I 6.960e-03 

l.214e+l0 
2.451e+09 

3.923e+09 
1.061e+07 

!:~!i::~~ J };i~::ig I ti;};~! J ~:::~::~~ l :.-;;::~: 
R~~11Jt~ ~ P()~(! :J>()i11t M ~ .~ C~?~'.Q?~,?~:97~,Q) (!~~J ... 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Enel'gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0007 
0.0064 
0.0064 
0.0071 

No Buildup With Buildup No Buildup With Buildup 
2.s69e+os I 2.so4e~o4 I 6.06se-o4 l i.221e~oi T 2.656e-o:3 .. 
6.153e+09 ····· I 5.49le-02 I 1.188e-Ol I 2.632e-02 f 5.696e-02 

l.214e+l0 ..•• J .. 1.085e-01 I 2.348e-Ol I 5 .. 19?,e-Q? I 1.124e-01 
2.451e+09 J 2.416e-02 I 5.228e-02 I 1.049e-02 I 2.269e-02 

I I I I 
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0.0144 3.53le+09 I 7.107e-02 I 1.538e-01 I 6.912e-03 I 1.496e-02 
0.1221 3.164e+l0 I 2.098e+02 I 3.399e+03 I 3.290e-01 I 5.329e+OO 
0.1365 3.923e+09 I 3.043e+Ol I 4.378e+02 I 4.893e-02 I 7.039e-Ol 
0.536 l.061e+07 J 6.207e-Ol I 2.347e+OO L l .217e-03 I 4.603e-03 . . . ... . . ... .. . . .... , . 

0.692 5.916e+07 I 5.120e+OO 1.637e+Ol I 9.887e-03 I 3.l 6le-02 I .............. ········-··,-·· .-···· 

Totals 6.019e+10 .. J 2.463e+02 I 3.856e+03 .. L 4.859e-01 L 6.279e+O0 
.... ·····-·· . 

~es11lts - D(}S~ ]:>(}int#}', - (3~~.Q92J~~•97~~9) ~nt 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm1/sec mR/hr mR/hr 
.... No :lluilclup W~tl1 :llt1ilcl11p No l:J,11.ilcl11p . With Builcl11.p .

1 I .. 0.0007 J
1
.... 2.869e+08 .... I l.815e-04 I ~'.?J~e::Q:1: J .. 7.945e-04 I 1.732e-03 

I . 0.0064 6.I53e+09 ..... LJ.554e-02 I ?)42~-:Ql J 1.704e-02 I J.715e~02 

I rnn I }IEE~: I tm;]t ! tm;~~ l t!~~i~ I I:~H:i~ 
I 0.1221 I 3.164e+l0 J l.478e+02 I i.32?~±Q} l 2.317e-01 J 3.755e+OO 
I 0.1365 I 3.923e+09 .. l 2.143e+Ol I 3.Q~§t!±Q?.I 3.446e-02 1 .. 4.962e-01 r 0.536 J l.06le+07 I 4.374e-01 I L§62t!+QQ L 8.578e-04 I 3.260e-03 
I 0.692 I 5.916e+07 I 3.609e+OO ! i.160e+()J I 6.970e-03 ·· I 2.240e-02 
j . Totals... J 6.019e+10 J 1.734e+02 J i:?!i~T9i J }.J~?~-01 J . 4.414e+00 

Res11lt~ -: 1?<>~~ :P<>i•~t #§ -: (~7~.99~,9~.97~,9) c;~•! 
Fluence Rate Fluence Rate Exposure Rate Exposm·e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm1/sec mR/hr mR/hr 

[ ... 0.0007 
I . 0.0064 

0.0064 
0.0071 
0.0144 
0.1221 
0.1365 
0.536 
0.692 

Totals 

2.869e+08 
6.153e+09 
l.214e+l0 
2.45le+09 
3.53le+09 
3.164e+10 

No Buildup With Buildup No Buildup . With Buildup 
I i.23oe~ri4 .. f 2.1ose~o4 T .. sjs3e~o4 . I .. 1.1 s4e-o3 .. 

I 2.4ose-02 I s:i96e~oi l 1.1 s4e-02 I 2.539e-02 
.. J 4.759e-02 ·· 1 1:0,fie~oi J . 2.211e-02 I 5.008e-02 

J 1.059e-02 I 2.330e-02 J 4.598e-03 L 1.01 le-02 
......... 1 3.l 16e-02 J 6.855e::QI I 3.03 le-03 J 6.667e-03 

.. J l.09le+02 I l.775e+03 I 1.710e-01 l 2.783e+OO 
3.923e+09 . J. l.582e+Ol I 2.288e+02 I 2.544e-02 J 3.679e-01 
l.06le+07 J 3.234e-01 I J.J}?~±QQ I 6.343e-04 I .. 2.425e-03 
5.916e+07 .. I 2.670e+OO I 8.636e+OO L 5.156e-03 .. l l.668e-02 
6.019e+10 I 1.280e+02 I 2.014e+03 j 2.447e-01 .. I 3.263e+00 
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I 

I 
Date 

MicroShield 8.03 
l'SCS (8,03~0000) 

Checked 

I 
Filename I ·· Run Date .. J .... Run Time 

contact lm model.msd ·················J· .. • ...... !\lll?,\I~t}?~?9?9 ......... J ...... 13:36:06 

I Case Title · · .·.·•• • •. J . 
I P'?se,1·ipti911 .. I .. 

Case 1 
Case 1 

I . g(!g111'?t~-y J ... .. .. ........ .. . ... . ........ } .'.'.'. qylit14(!r Y(),~11!~~ '.:'. §i4~ Shields 

1 ·•· I ... 
Source Dimensions 

Height ··········•L .1?4J? c:111(§ ftO,? i11) 
L Radius L . .. .... . . . . ]?,??? C:1!! (?ft§.§)11) .. I ..... .. ..... I 

ltl-12_8.0~2 c:(4ft 2.4 i:tr::::;:lli;j.JlQ.3 fol. I o.O c!(Oin) 
1#?1 J??,99? cm (5 ft 10.1 in) 9?:97? e,111 QJt 9.:3 in) I Q'.9 e,111 (9 i11) 
l#~L ~??,O?i~1icffrj.fi11j n-97? c:m Q ft Q.JJ11) I Q'.Q c:111 CQ Jri} 
1#41 .. ?7?:9??c:!11 (9ft J,? i!1) n-97?e,111 o JtQJ J111.I 9'.9 e,111 CQJt"tJ. 

1:.··.·.·.·.~ .. ·.·.·.·.·.1.·.·· .. ··.·~.··.·.·.·.2.7 ...... ·.:.·.··.•··.:.·.·.~.·.·.·.•···~···.·.•·i······•···· .. ~.· .. ·.·.·.: .. ~.·.·.1.1 ...... ·.·.<c .. ·. ·.!.·.· .. ~.·.·.·.·.·.· .. ·~.· .. ·.·.·.·.· ... !.· .. ·.·.: .. ·.~.·.·.·.·.·.· .. ·.t.· .. : .. : .. ·.)) ... · 9?-97? C1!1 (3 ft 9.JJ1!) 1 9.9 C,1!! (9 i1!) , ..... 9?,Q?? C,l!!.Qft Q}i_11) 19:9 C,l!)(Q .it!} 

I .... 
L Shield N J 
I Source . J .· 
I Transition . .. l 

I. ~1ii%i~d I L .. 

Shields 
Dimension T Matel'ial ·· 1 :Q(;!11~i,ty 

3.50e+06 cm3 J p()lyf~.1·~11'? I · .. Q.itt?? 
. . J . . .. Air . .. L Q.QQJ?? 

.304 cm .. L Carbon _ J . ].?.? .. 
.. ..... ··-··· 

2 

... .. .. ~Q!•!·~E! !11put: G-1'011pi1~g :lVI(;!tllc:,cl '.'.'. Actual Photon Enel'gi~~ .. 

I 

............ J 
Duration ·1 

00:00:00 ........ . 

$···••· 
------~.X 

Nuclide ... I ~L . J ... .. ...... )~q J~~i(~••~3 J ........... :I:lq/~!ll3 ·. 

Co-60 .. L l.{){)QQ1;±QQ9 J .}.:?99{)~±910 '.?--~?-~~~'.:'.QQL J l.0570e+004 

Buildup: The material reference is Source 
l11t~g1·?tic:.11 f?l'?l!!E!tl!t~-· ..... . r·•···•······ . .. ··- ·.··-· ................. ··· I .···· 10 

I 

Radial 
Circumferential -·· .... _ -· ·- -·· _ .... ·--·. . .. _ ··-······- .· .....•. · · · •..•.•. · .•.. ·· .. ·.·.·.····•• J ·. ...... . 10 

. . . . ..... . . . .. . . .. . . . ... .. .. .. .. .. ..... .. . . ... . )' J?il'(;C,~i~l~ (~~i~I) _ . . -·· -· ......... ·--·· --- .. ·-· .. -·····. .. .......... L 20 

gest1lts - I>os_~_ :I>c:,i1~t .~. ! -(g~.9~~,~~·9??,9). <!Il! ·-. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.6938 
1.1732 

I . 
l 
I 

. No :i:ll1ilclt1J> Wi~l1 :I:111ilcl!1p ~c:, :l:1!1ilcl11p . With Buildup 
6,035e+06 .... I 2.48le+00 I 8.085e+()0 I 4.790e-03 l l.56le-02 
3.700e+10 ······· · 1 3.453e+04 I 8.439e+04 I 6.171e+01 I .. L5{)8'?+Q2 I 
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1.332s I 
Totals L ... 

3.700e+10 I 4.216e+04 I 9.728e+04 I 7.315e+Ol I l.688e+02 I 
7.401e+10 ... .......... l .. ?•~?9~±~4 ... J .. j.~i?~±~tJ ...... !)~~~±9t .. J. 3.196e+()2 .. · 

Results - l)()s~ :Poi11t # 2. .. ~ V?~,()92.,?2..Q7?i9}~111 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.6938 
1.1732 
1.3325 
Totals 

... . N"() J.3t1ilcl11p Witli J.3uiJclt1J> N"() J.311IW1~p With Builclt1p 
6.035e+06 I 1.311 e+OO I 4.207e+OO I 2.53 l e-03 I 8. l 23e-03 

I iii8~+04 I 4.387e+()4 l 3.248e+Ol ·· 1 7.840e+Ol 
3.700e+l0 J iii'i~+Q4 l {Q56~+94 J 3.846e+Ol 1 · 8.773e+Ol 

7.401e+10 ............ J 4:9~?~±Q4 J ?.444E\±Q4 J .... 7.095e+01 J 1.661e+02 

3.700e+10 

g~st1l,ts ~ J:l<>s~ :P()i1~t M} ~ ('.22.~.Q?'.2,?2.~()7?,Q) ~•!1 .. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.6938 
L 1.1132 
I .. 1.3325 

L Totals 

...... N"() J.3t1ilcl11p W!~l1 J.311i~cl_t1p :N°{} 1.3t1ilcl~1p ........ Wi!~~ J.3!1ilclt1p 
I 7.934e-01 I 2.529e+OO I 1.532e-03 I 4.882e-03 
I l.098e+04 I 2.641~+()4 I i.962~-toi r 4.720e+Ol 

3.700e+l0 .. I i))~i±9( I j.Q{~ifq{ I 2.322e+Ol ·· 1 5.283e+Ol 

6.035e+06 
3.700e+l0 

7.401e+10 ................ J 2..,4J_§~±Q4J ... ?.-.§~7~±94 J 4.284e+01 ....... ! ... 1.000e+02 

.. ge~lllts .~ J:)()~~ :r()~I~~ if4 ~c2.7~.Q?'.2~?2.~9z~~Q) ~!~~ .. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/lu· 

1 ·· 0.6938 

1.. 1.1132 

I ...... . 1.3325 

I Totals 

I 

... N"() J.3t1ilcl11p Witl~ 1:lllilcl':[p ... N() 1.3t1!lclt1p Wt!~l 1:l1lilclt1p. 
6.035e+06 ... J ?,244e~Ql. I 1.674(!-rQQ J l.Q}'.?e~Q} .. I 3.232e-03 
3.700e+l0 I ?~}??e±QJ I ),7$7e+Q4 I 1.297e+Ol ... L 3.130e+Ol 
3.700e+l0 .. .. J ~-~?Q€!±Q~ I ),Q?Je-1-94 I l.535e+Ol J 3.506e+Ol 
7.401e+ 10 .. .. . I J~§!.!~±91 J ~-•??_?!±91 J 2.832e+0l L 6.637e+0l 

gesults - ])()s~ J>()htJ M .. ~ .. ~. (~2.~.Q?2.,_?~~9??~Q) ~111 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/ht· mR/hr 

0.6938 
1.1732 
1,3325 
Totals 

6.035e+06 
3.700e+l0 
3.700e+10 
7.401e+10 

.. N"() J.3t1iW•1p . wm1 l:lt1i1c111p ... NI;) J.3~~J1c1t1p .. wH,~ J.3~1i,c1i1p 
I 3 .§97e~91 I 1.1 &6€!±99 J 7.Jn€!-94 J 2.29oe-o3 

· ··· ·· J·ttii::it··I tlti:+§t ·J i~~~:::i~ I···· ~:~~~::~: 
.......... J J.J~?~±Q4 .. L2..~?~~±Q1J ... 2.000e+01 ...... 1 ..... 4.711e+01 

. . . . . .. .. . . . . . . . . .......... , ........... ···~· ...... . 

..... .. ;R~st1}ts - D()~~Jloi11t :/(~ ~(~?~-Q?~,?2..Q7?,Q)~1~! 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.6938 
1.1732 
1.3325 
Totals 

No Buildup With Buildup No Buildup With Buildup 
6.035e+o6 I 2.73s~~oi I isii~~oi l s>iso~~o4 I i.1os~~03 .. 

... I 3.796e+03 I 9~267~+03 I 6:784e+OO r l.656e+Ol 3.700e+l0 
3.700e+10 
7.401e+10 

I 4.634e+03 I l.070e+04 } 8.039e+OO f l.856e+Ol 
i 8.430e+03 I 1.997e+04 I 1.482e+0l I 3,512e+Ol 
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Case Summm·y of Case 1 

I 

I Date lly 

Micl'OShield 8.03 
l'SCS (8.03~0000) 

I 
I 

Checked 

p~~ T&PJ0-083 Rev01 
Page 189 of 226 

I Filename J . . Run Date .. J Run Time r Duration 

I contact lm model.msd J ....... At1g~1~t l?r?9~Q l . 13:35:04 .... L . 00:00:01 

Case Title 
Q~~9riptJ()tl 

Case 1 
Case 1 

I 
I . . . . . Q~g1n~t1·y 7 '.'. Gyljt)cler Volume ~ Side ~l1ields 

L Source Dimensions 

1.· .·. ·.·.· .. tieigh~ . .. . I . . 1?4~J? 21}1 (§ ft 9-? h1) 
Radius . ... J . ..... ...... .. .. ?r?~? (;1~~ Q ft§.§)!!L 

I , .. .. Dose Points 

,~1 li?:9~} 911;(4.fti.4 ir1) r?~-Q?j. (;l~J} ft O.}Jri)J 0.0 (),;;(Q foj 
J#?j 17?,9?? c111 (?ft IQ,Liri) I ?~•97? cm (3 ft 9.3 in) 19-Q (;111 (Q in) 
I#}! .. i??,QQ? (;~1~(7Jt?&i11J L QJ,97? cm Q ftQ.3 it}) I Q.Q (;111 (Q)t}) 
1#41 i7?,Q?? 9111(2 ft l,?Jt1) I ?i,97? c111 (} ft Q.3 i11) I Q.Q 1;111 (Q in) 
l#?I }~?-9?? C111 (lQ ft 9.2 i1~) I ?~'.07? Cll) Q ft OJj11) I O.Q cm(Q in) 
l#~J }?t9?79-i1 OJ.ftJ.QJ11Jj ?7-97? c:,111DJtQJ.it1) .. l0&9r11(9 ir1). 

I Shields 
Shield N ... J Dimension 

.. j 
Material C P~•!~JtY ... I 

I Source I 3.50e+06 cm3 i polystyr~ne I 0.72 

I Transition I L Air I 0.00122 ... 
l Ai1·q~p I .. J Air I 0.00122 I Wall Clad .. J ..... .304 cm ....... ! . Carbon ··········L· 7.85 ....... ································-······ 

I ~()~•!'.~~ ~11p11J: GrC>~1pi11g M~tl1ocl - Ac~ll?l J:>l!()t()Il ~11~1·gi~~ 

$®'···· ---"-'-----~-x : 

L Nuclide J Ci ...... ·.·· .. J .... llq .... µ~yc1ri3 J }~q/~1ri3 . 

I ..... Co-58 .·.······l· ........ J.QQQQ~+QQQ .. J.... 3.7000e+Ol0 2.8566e:Q91. J ........ l.Q57Q~±QQ4 

I .. 
Buildup: The material reference is Source 

. . ........... J•~!~g}'.1tti()ll Plt}'?!•~~t~l'S .. 
Radial 

Circumferential 

I .... . . . .. . .... . .. YJ?it·~~!i()11 (~~i~l) . 

~~S~!t~s '.'. !)<>1J~):>C>i11tffJ -(l~~-9~2,9~.07~,Q) Clll ... 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm1/sec MeV/cm1/sec mR/hr mR/h1· 

0.0007 
0.0064 

1.340e+08 
.... N() Buildup .· Witl1 ~tlild11p No BuHclt!P . Witli Jl11ilclup 
I 6.13le-04 I 1.328e-03 I 2.684e-03 I 5.815e-03 

2.880e+09 .... I 1.203e-Ol I 2.606~-oi I 5.766e-02 I l.249e-Ol 
I I I I 

file:// IC :/Pro gram%20F iles%20(x86)/M icroSh ield%208/Examples/CaseFi les/1-ITML/conta ... 8/19/2020 



Case Summary of Case l P~:iT@PJ0-083 Rev01 
Page 190 of 226 

0.0064 I 5.679e+09 I 2.377e-Ol I 5.l50e-Ol I 1.137e-O 1 I 2.464e-01 
0.0071 I 1.147e+09 I 5.292e-02 I 1.147e-01 I 2.297e-02 L 4.976e-02 .. , .. 

0.511 I 1.105e+l0 I 2.835e+03 I 1.137e+04 I 5.565e+OO I 2.23 le+Ol 
0.8108 I 3.679e+10 I l.926e+04 I 5.692e+04 I 3.657e+Ol I 1.081e+02 
0.8639 ... I 2.722e+08 I l.573e+02 l 4.486e+02 I 2.964e-01 I 8.45le-O I 
1.6747 .. I l.987e+08 I 3.237e+02 I 6.793e+02 I 5.28le-Ol I l. l08e+OO 
Totals ... l S.815e+10 ............ l 2.257e+04 J .. 6.942e+04 .. J 4.315c+01 J 1.328e+02 I 

Results - Do~~J>o~11t # 2. - (17~.092.,92.,Q?S,Q)(!rtI ..... .. ..... .. .. .. .... .. . 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm1/sec mR/hr mR/hr 

I 

0.0007 
0.0064 
0.0064 
0.0071 
0.511 
0.8108 
0.8639 
1.6747 

I . Totals 

L 

l.340e+08 
2.880e+09 
5.679e+09 
1.147e+09 
l.105e+10 

...... NC> µt1il<l~1p '\V~!t:Ilt1il~l!IJl No ~lli~c~!~P .. '\Vitl1 ~uilclt1p 
.. L 3.656e:::04 J ?&??e-04 I 1.600e-03 I 3.453e-03 j 
J 7.l 72e-02 I L?4~<?:::01 J 3.438e-02 I 7.419e-02 , 

... J l.417e-01 L 3.058e-Ol J 6.781e-02 I l.463e-Ol I 
I 3. l 56e-02 I 6.809e-02 I l.369e-02 I 2.955e-02 

····· 1 l.50le+03 I 5.914e+03 I 2.946e+OO l 1.161e+Ol 
I l.017e+04 J 2.961e+04 J l.93le+Ol J 5.623e+Ol 

2.722e+08 J 8.302e+Ol J ?,}~:3~±9? J l.564e-01 J 4.395e-01 
1 l.987e+08 I l.698e+02 I },?'.?-9<?+9?, J 2.771e-01 I §,7?7e-Ol 

5.815e+10 J 1.192e+04 J 3.611e+04 J 2.280e+0l J .. 6.910e+01 .... 

3.679e+10 

··············- .. 

Rt!~lllt~ :::· J:)c,~~ :PQi•~~ # .3 .'.'. (2.2.~.Q92.,92._,Q7$,9)(!1t1 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/scc mR/hr mR/hr 

l I 
N<> llllilclllp With ll11ilclt1p N<> llll~lclllp . W~tl1 ~t1ilcl11p 

I 0.0007 l.340e+08 2.137e~04 ... 1 ... t~Q4e-04 
I 9.356e-04 I 2.015e-03 I 

0.0064 l 2.880e+09 ... I 4.l 93<?~Ql J 9.030e-02 I 2.0lOe-02 I 4.329e-02 
I 0.0064 J ..... 5.679e+09 .... I 8.286e-02 L l.785e-01 J 3.965e-02 I 8.539e-02 

··-···· 

I 0.0071 ... J l.147e+09 I l.845e-02 I 3.973e-02 L 8.006e-03 I 1.724e-02 .... ············--······ 

L 0.511 ..... J ...... l.105e+l0 .... J . 9.093e+02 I 3.552e+03 I 1.785e+OO I 6.97le+OO ............. ,-,.···-····· 

0.8108 L 3.679e+10 L 6.148e+03 I 1.780e+04 I l.168e+Ol L 3.380e+Ol 
0.8639 .. L 2.722e+08 ...... 1 5.019e+Ol I l.402e+02 I 9.457e-02 L 2.642e-Ol 

···-··················--···· -.·············-··················-··· 

1.6747 t l.987e+08 J l.025e+02 I 2.127e+02 l 1.672e-01 l 3.470e-01 ....... , ....... ·····················-·· 

Totals ... J 5.815e+10 ············. J 7.210e+03 J 2.170e+04 J l.379e+0l J ... 4.153e+0l 
.. ··.········:·-·- ··········.···~-····· .... 

llt!sults ~J:)<>s,~ :PC>i11t # ~ .'.'. {27~•9?~,?2.~Q?~,Q)(!ttl 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Enet·gy (MeV) Activity (Photons/sec) MeV/cm 2/sec MeV/cm2/sec mR/hr mR/hr 

] 
.... N(} llllilcl11p Witl1 llllilcJ1111 .... 1'TC>llllilcl11p .. WW1 lllli~clllp 

0.0007 l.340e+08 I l .3 lOe-04 I 2.835e-04 I 5.734e-04 I l.24lc-03 
•"••··. .... ·····················--······ 

0.0064 L 2.880e+09 . .... 1 2.570e-02 I 5.56le-02 J .. l.232e-02 I 2.666e-02 ·-~- ••"••· ........ ·-·. ··· ..... -.. -... ··········•'."•········· 

0.0064 .. J 5.679e+09 L 5.079e-02 I 1.099e-Ol I 2.430e-02 I 5.258e-02 .. ·················-

0.0071 I l.147e+09 . J. 1.13le-02 I 2.447e-02 4.907e-03 I 1.062e-02 ... . . .. . .......... ··.··-··· 

0.511 L 1.105e+10 I 6.012e+02 I 2.349e+03 l l.180e+OO I 4.610e+OO 
0.8108 I 3.679e+l0 I 4.063e+03 I 1.179e+04 J 7.716e+OO I 2.239e+Ol 

I 
··.········.······· ......... 

0.8639 I 2.722e+08 I 3.317e+Ol I 9.291e+Ol I 6.250e-02 I l.750e-01 
I I I I I 
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I 1.6141 I 1.9s1e+os 
L Totals J 5.815e+10 

p~~ WPJ0-083 Rev01 
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I 6.78le+Ol I 1.413e+02 I l.106e-Ol I 2.305e-Ol I 
.. . I A.f~~~:93 ! I4~?i~Q~ J 9.llle+00 J 2,749e+01 ..... 

Rt!s1Ilts ~])<>~t! ;a:><>i11t #5 - (3~~.09~,?~,0751Q) ~111 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Ene1·gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0007 
0.0064 
0.0064 
0.0071 
0.511 

0.8108 
0.8639 
1.6747 
Totals 

l.340e+08 
2.880e+09 
5.679e+09 
l.147e+09 
l.105e+10 
3.679e+l0 
2.722e+08 
l.987e+08 
5.815e+10 

. N" () Jl,llilclf:lp . '\Viti! Jl,11ilcl11p N"<> Jl,l1ilclt1p . 
J ?,480e-05 I l.849e-04 .. I }J l 2e-04 
I l.663e-02 I 3.627e-02 I 7.974e-03 
T i287e~()2 I 7.168e-02 I l.573e-02 
I 7.319e-03 I l.596~~02 I il76e-03 
I t?}f?e+O~ f I.663e+o3 J Ijl5e-Ol 
J _?,,?~-?e+Q} l 8.356e+03 I 5.441e+OO 
I 2.340e+O l I 6.5 88e+O l I 4 .408e-02 
I 4.793~+oi I 1.004e+o2 I 7.819e-02 

Witl~.Jl,11iicl11p 
8.093e-04 
1.739e-02 
3.429e-02 
6.925e-03 
3.263e+OO 
l.587e+Ol 
1.24le-Ol 
1.638e-O I 

······ ····•· ... J ~)~Q~±Q~ .. },Q!~i±Q~ l .. {~}j~+OO .·.· .. J 1.948e+0l 

R~slllts .~ pgs~ r~i1~t# (~ (i(~.Q92,?~-Q7~~Q) ~i•~ .. . ······· 1 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

I 
0.0007 
0.0064 
0.0064 
0.0071 

I o.511 
, .... 0.8108 

I 
0.8639 
1.6747 
Totals 

J 
I 
I 

. I 
J 
l ... 
I 
I 
I 

1.340e+08 
2.880e+09 
5.679e+09 
l.147e+09 
1.105e+l0 
3.679e+IO 
2.722e+08 
l.987e+08 
5.815e+10 

.. .. .... . N<> JJ,11Hdt1J) Wit,~ ~ll~Jclllp . 
I 5. 745e-05 I l.264e-04 I 

.. I i :121e-02 I 2:419~~02 1 · 
I i.221~~02 .. 1 · 4.899e-02 I 

···· 1 4:9s9~~o3 I 1.091~~02 i 
J 3.132~+02 · .. ··1 1.237~+()3. ] 
I 2.121e+03 I 6.223e+03 J 

I l.732e+Ol J 4.907e+Ol ! 
J 3.557e+Ol I 7.490e+Ol I 
I . 2.487 e+03 I 7 .584e+03 I 

N"<> ~llilclllp .. Wit,! ~11ild up 
2.515e-04 I 5.53Ie-04 
5 .403 e-03 I 1.18 8e-02 
(Q§§~;qi 1 ··· 2.344e-02 

2.152e-03 I 4.733e-03 
... §)1?e-Ol L 2.428e+OO 

4.027e+OO I 1.182e+Ol 
3.263e-02 I 9.244e-02 
5.803e-02 I 1.222e-O 1 
4.751e+00 I 1.450e+01 
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Case Summary of Case I 

I 
I 

1· 
I 

Date 

Case Title · J 
.. pescl'iption .. 1 

MicroShicld 8.03 
l'SCS (8,03-0000) 

Case 1 
Case 1 

Checked 

Qt!()lllt!tl'y .. .. . . J ... 7 - C::ylit}qt!r Y()(t1111t! ~ ~iqt! ~l1it!lq~ .. 

I . ~(Jt1r<!e :I:>i111~1!~i()Il_~ 

1. ... lj(!igl}t .. J rn4,l? c:111(§ ft Q,? ii:1) 
Radius J .... ....... ... .. . . . . . .. ]?,?~~ c:111 Qft §§ i\J) .. 

L .... Dose Points 
Al X T y I z 

tII /fiitlc~::\~4 Jtlo~I ii~~) I :ti;~ ::~~ g }i ~'.i !:~ l ~:~ :::~ ~ri ~:~ 
l#jl iii.02fi1}1C? ~ ?·s i11) • i 2io1} ~~i(j ft qj i11) ! 9:9 c:111 c§l11j 
!#41 ?7~'.9?? C:11} (9 4 l,? in) J ??'.97? c_tt}(~ft Q.J J11) I Q.Q ctll (Qin) 
l#?I J?~-Q?~ c:111 OQJt?,? in)J 9?,97? <:tll(}JtQ} i11)JQ~Q c:m (Q i11) 

!#§! .}?~'.9?? 91}} (qfl:4.'.? ig) .. l. ??i97? C:1:l}QJtQJ ig)J Q.QC:ll}(Q)11). 

I 
Shield N 
Source 

Transition 

I .. Ai1· Qitp ... 
1·· Wall Clad 

.J 
L 
I 
I 

J 
J 

Shields 
Dimension ··········1 Material I :I:)~l}~if:y 

3.50e+06 cm3 I pqlystyrene l 0.72 I 

I Air I 0.00122 

..... i Air I 0.00122 
.304 cm . l .. Carbon . ....... L 7.85 

p~~ T&flJ0-083 Rev01 
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I .. . .. . .. I 
. ... .. . .. . . . 

........... 

. ,a,,_.,e,,.~· 
.~-.... "I"' 

~---x: 

J 

I .. .. S(Jurce ,,1p11t: G1·ot1pi11g JY(~thocl - Achutl :t:>1~()!()11 ~n~rgies . 
L Nuclide J .. Ci }3q µ,~H~1t13 J ... .. ... :1Jq(~111~ 

I B~~:~;~n J 9.4600e-001 ~:~~~~::~!~ 2.7024e-001 J J:ii;;;;~~! 
Buildup: The material refel'ence is Source 

.. J11J~g1•~fi{)I!.Pa1·ameters 
Radial 

Circumferential 

.. ... . .. .... ypi1·~c:ti()l!(1:t>i:tc1I) ······. 

Results - l)()~~roi11tN} "'.(1~~.0~2~9~.~?S,Q)~m 

... J . 10 

J· . ~~ 

. Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activif:y (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

.. NC> :IJuild~p Witl1 :13t1ildup No BuH4t1p Witl1 :IJuil~up 
0.0045 3.634e+08 I 1.061e-02 2.300e-02 I 7.276e-03 I l.576e-02 

I I I 
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I 

I 
I 
I 

0.0318 I 7.246e+08 I 2.832e+00 I 2.347e+Ol I 2.359e-02 l .955e-0 1 
0.0322 I 1.337e+09 I 5.368e+00 I 4.56le+Ol I 4.320e-02 3.670e-01 
0.0364 J 4.865e+08 I 2.531e+0O I 2.781e+0l I l.438e-02 1.580e-Ol .............. ·······-

0.6616 J 3.149e+10 I 1.203e+04 I 4.046e+04 I 2.332e+0l 7.843e+0l 
Totals L .. 3.441e+10 . ... L 1.204e+04 J ... 4.055e+04 J 2.341e+01 7.917e+01 

·····················.·'•"••· . 

J.lesults - D()~fi! ].>()ill~# ~ ~ 0_7~.Q?2,??,,07~IQ)C!~ll . 
Fluence Rate Fluence Rate Exposure Rate Exposul'e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0045 
0.0318 
0.0322 
0.0364 
0,6616 
Totals 

3.634e+08 1 Nl~ri~!'t 1wl~jl!:!td:i"P1 Nll!i~!'t f 
7.246e+08 .......... I . i.S23e+OO I 1.226e+0l L .. 1.269e-02 
l .337e+09 I 2.886e+00 I 2.383e+Ol I 2.323e-02 
4.865e+08 .... .. J 1.356e+00 I i460~+01. r 1:106e-03 
3.149e+IO J §.}§Q~~Q~. I 2.105e+04 J l.233e+0l 

3.441e+10 ........... J ~~~~~~~Q~ .. J ),,!!Q~+04 .. J }.~?,~~e+0l 

J.l~~11lts ~ I>o~e J:l<)i1~t#} - Q,?,~.Q_??,_,_??,,Q?~,Q}cm 

Witla ~uild up 
9.362e-03 
l.021e-01 
l.918e-01 
8.295e-02 
4.081e+0l 
4.120e+01 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0045 
0,0318 
0.0322 
0.0364 
0.6616 
Totals 

··1 
J 
I 
I 
I 
J 

3.634e+08 
7.246e+08 
l.337e+09 
4.865e+08 
3.149e+10 
3.441e+10 

..... N() ~uildup. w~t11 ~11ilc!up. No)luil<lup .. WW~ ~uil<lup 
J 3.70le-03 L 7,970~'.'.Q}. I 2.536e-03 J 5.463e-03 
J 9.128e-0l I 7.475e+0O I ].@Je-03 I 6.226e-02 
L l}}_Q~QQ I l.454e+0 1 J L393e-02 .. I 1.l?Oe-01 
I 8.l 56e-01 L 8.920e+OO I 4.634e-03 I 5 .068e-02 
J 3,849e+03 I l.265e+04 I 7.462e+00 ! 2.453e+0l 

. J ~:~?~~±Q3 J 1.268e+04 J 7.491e+00 j 2.476e+01 

Jl!i!~11lts ~ I)(}~~ :(><>i11t #~ ~ (2?~-9?1,?~•97?,Q) cn1 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0045 
0.0318 
0.0322 
0.0364 
0.6616 
Totals 

........ N<> ~~1il~11p Wit~ ~11il~up N() !l•~ilcl11p 
3.634e+08 I 2.268e-03 I 4.908e-03 I l .555e-03 
1:246e+08 I 5,989e-Ol I 4.960~+00 I 4.988e-03 
l.337e+09 T l.136e+OO I 9.647~+00 I 9:139~~03 
4.865e+08 J 5.367e-01 J 5.918e+O0 L 3.049e-03 
3.149e+ 10 J 2.544e+03 I 8.375e+03 J 4.932e+00 
3.441e+10 J 2.546e+03 J 8,396e+03 J 4.951e+00 

lle~11lts .. '.'. .. P()~~ J:><>~~1tf(? ~. (J?,~.Q?~,?~-97~,9) l!l!l ... 

... Wi!~~ ~11il<l11p 
I 3.364e-o3 

J 
I 
J 

4.132e-02 
7.764e-02 
3.362e-02 

l l.624e+0l 
J 1.639e+Ol 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0045 
0.0318 
0.0322 
0.0364 
0.6616 

3.634e+08 
7.246e+08 
l.337e+09 
4.865e+08 
3.149e+l0 

. ...... l'l(} ~11il~llp . Wit~ ~11il~up l'l<> ~'!il~•1p . With Buil~~11p 
i l.468e-03 I 3.20le-03 I 1.006e-03 I 2.194e-03 

... f 4.185e-0l l 3.498e+0O l 3.486e-03 I 2.914e-02 

J 7.938e-Ol I 6.804e+00 f 6.389e-03 I 5.476e-02 
J 3.761e-01 I 4.175e+00 I 2.137e-03 1 ... 2.372e-02 
I l.793e+03 I 5.934e+03 I 3.477e+00 L l.150e+Ol 
I I l I 
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I Totals ... J 3.441e+10 .. Lt•7~!5e~Q~ I !5-?1~~~~r J 3.490e+OO }.~6J~+Q1 I 
I I{es11lts - I>os~ :Point # 6 -:- (~7~.Q?~,9~.97!5,9) c111 . . .. ... . . ... 

Fluence Rate Flucnce Rate Exposure RatelExposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr I mR/hr 

No Buildup With Buildup No Buildup . Wit~11luilclup 
o.oo4s l .. i634e+os I 9.946e-o4 I 2. i sse-o3 I 6.sl7e~o4 I i .sooe-03 

0.0318 ] 7.246e+08 J 3.065e-O 1 I 2.584e+OO f i-??}~".'9~ I 2.152e-02 
0.0322 I l.337e+09 I 5.815e-01 I 5.026e+OO I 4.680e-03 I 4.045e-02 
0.0364 ] 4.865e+08 ] 2.76le-Ol L 3.086e+OO. 1 ·· 1.569e~()3 .. I l.753e-02 
0.6616 I 3.149e+l0 J 1.327e+03 I 4.417e+03 L 2.572e+OO I 8.563e+OO 
Totals I 3.441e+10 I 1.328e+03 I 4.428e+03 I 2.581c+00 I 8,644e+00 
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I 
Date By 

MicrnShield 8.03 
l'SCS (8.03-0000) 

Checked 

I 
I Filename 

contact lm model.msd 
Run Date 

August 19, 2020 
I Run Time I Duration 

J 13:38:38 L 00:00:00 

Case Title 
Description . 
Geometry 

Height 
Radius 

Project Info 
Case 1 
Case 1 

I 
I 
J 7 - Cylinder Volume - Side Shields 

Source Dimensions 
184.15 cm (6 ft 0,? ip) 
77.788 9111 c2 ft 6'.6 ip). 

I . . Dose Points 
!AJ .. X ! . . . y ..... I z 
;#ll 128.092 cm(4 ft 2.4 in) 192.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
#2] 178.092 cm(S ft 10.1 in) l 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
#ii 228.092 cm (7 ft s.8 in) I n,.97s cm (3 ft o.3 in) Jo.o cm co in) 
#41 278.092 cm (9ft 1.5 in) ! 92.075 cm p ft 0.3 in) I 0.0 cm (0 in) 
#SJ 328.092 cm (l Oft 9.2 in) J 92.075 cm (3 ft 0.3 in) I 0.0 cm (Qin) 
j#6J 378.092 Clll (l:2Jt4'.? ip)I ~:2'.Q??c~iJQ ft 0.3in)J 0,0 ()111 (0 in) 

,1 

I Shield N I 

I 
Source I 

Transition . I. 

I Air gap J 
Wall Clad J 

I Nuclide L 
I Fe-55 .J 

Shields 
Dimension I Material I Den~ity .. 

3.50e+06 cm3 I polystyrene I 0.72 

l Air I 0.00122 

I Air I 0.00122 
.304 cm I Carbon I 7,85 

Source Input: Grouph1g 1\1ethod -Actual Photon Energies 
Ci 1 ~q I 1.1,Ci/cm3 . I 

l.OOOOe+OOO 1.. 3.7000e+010 I 2.8566e-00l I 

Buildup: The material reference is Source 
Integration Parameters 

Radial 
Circumferential 

Y Direction(axial) 

Results - Dose Point# 1 - (128.092,92.075,0) cm. 

J3q/cm3 

1.0570e+004 

10 
10 
20 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/scc mR/hr mR/hr 

0.0006 
0.0059 

l.553e+08 
3.048e+09 

No Buildttp With Buildup No Build.up . With Buildup 
I 6.495e-04 I l.407e-03 I 3.109e-03 I 6.737e-03 
I l. l 73e-01 I 2.54le-Ol I 6.l03e-02 I l.322e-Ol 
I I I ! 
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0.0059 I 6.023e+09 I 2.322e-01 I 5,03le-01 I 1.206e-01 I 2.613e-01 
0.0065 I l.216e+09 I 5.155e-02 I 1.117e-Ol I 2.434e-02 I 5.273e-02 
Totals J. 1.044e+10 .J 4.017E!-01 J 8.703e-01 L 2.091e-01 ... L. 4.530e-01 

I Results - pos~ :l;>()i11t # .~ - (17~:0~2,97,075,Q) 1!111 

Fluence Rate Fluence Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec 

I 

0.0006 
0.0059 
0.0059 

l.553e+08 
3.048e+09 
6.023e+09 

Exposure Rate Exposure Rate 
mR/hr mR/hr 

N{) :l:111il<l11p Witl1 ~uil<l11p 
1.854e-03 I 4.00 l e-03 
3.639e-02 I 7 .853e-02 
7.192e-02 L 1.552e-Ol 

I 

I . 0.0065 
I.. Totals 

. No ~11il<l11p . Witl1 :µuH<lup 
j 3.873e::-04 I 8.358e-04 I 
I 6.993e-02 I l.509e-Ol I 

·· 1 1.385e-Ol I i9&8~-01 I 
l.216e+09 j 3.074e-02 I ·· 6.634e-02 J 
l.044e+ 10 ... . J 7.395e-01 J §.J§~~::-QJ J !:~!~::~~ J ;:!!~::~~ I 

1 ·· Results - Dose Point# 3 - (228.092,92.075,0) cm 
. .... .. .. .. .. .. ... ........ ... .. Fi~~~l~e Rat~ .Fiue~~~ Rat~-E~1~~s~1·e Rate!Exp~s~u·e Rate 

~net·gy (~eV) Activity (~h~tons/sec) ~;;;·::;;;c ;:;~;~y;;; Non~~t~:llp I Wit;:·:1~~:~up 
0.0006 J 1.553e+08 I 2.264e-04 I 4.877e-04 I l.084e-03 I 2.335e-03 

I 
I 
L 
I 

0.0059 J .. 3.048e+09 ·· J 4.088e-02 I . ~:80?~::-(g J 2.128e-02 I 4.582e-02 
0.0059 J 6.023e+09 J 8.095e-02 I l.743e-Ol l 4.205e-02 ... I 9.056e-02 
0.0065 I .... l.216e+09 .... I l.797e-02 1 .. 3.871e-02 L 8.485e-03 J l.827e-02 
Totals J 1.044e+ 10 J t,4QQ~-01 I ;;'.QJ§~QJ J J-~~?e::-02 J l.570e-01 ... 1 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cnt2/sec mR/hr mR/hr 

. No Il11il<l1~p. WW~:1:11:Ji~~llP. 
0.0006 

I 0.0059 
1.553e+08 ... I l.388e-04 I ~'.QQ~~~Q4 J 
3.048e+09 I 2.so6e-02 I .. ?.4~~~::-Qi I 
6.023e+09 J 4.961e-02 I l,Q74~'.'.Ql ... J 

N<> Illlil<lllp . With Illlil411p 
6.644~~94 I 1.438e-o3 
l .304e-02 I 2.822eH02 
2.577e-02 f 5.576e-02 
5.201e-03 I 1.125e-02 
4.468e-02 J 9.667e-02 

I.. 0.0059 
0.0065 l.216e+09 J l.102e"02 I 2.384e-02 I 

I . Totals 1.044e+10 J 8.583e-02 J J-~??~::-()J J 
...... .. . . .. .. g~~':l~~s - Do~~ :l;>{)i11tf(;i - (~~~.0~~,9~.Q7?~Q) c~~! .. ..... ........ .. .. .. 

Fluence Rate Fluencc Rate !Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec I mR/hr mR/hr 
........ ··.·.··. ....... .. . .. .. . . ·.·.. .. .. . ..... .. ... . . .. .. . ...... N() Il1:1il~llp WitJ.1 ~llil~11p No :l:111il~11p .. With Buildup 

0.0006 I l.553e+08 I 8.983e-05 I 1.959e-04 I 4.300e-04 I 9.377e"04 
0.0059 I 3.048e+09 f i.622e-02 I 3.536~~(.)2 I 8.440eH03 i L840e-02 
0.0059 I 6.023e+09 l 3.21 le-02 .. r 1:002~-02 l l.668e-02 I 3.637e-02 
0.0065 · l l.216e+09 J 7.130e-03 l 1.555e-02 J ~-~?§e-03 I 7.340e-03 
Totals I l.044e+ 10 I 5.555e-02 I 1.211e"01 I 2.892e-02 I 6.305e"02 

ges1dts H I)os~ :Point~.~ .. ~. (~7~-092,9~:97?~m. <!Ill .. 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

.. ... N() Ilui1~11p W!tl~ Ilt1il~lt1p No Il11il<l11p . With BuHdup 
0.0006 ! 1.553e+08 ! 6.086e-05 ! . 1.339e-04 ! 2.914e-04 I 6.409e-04 
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0.0059 I 3.048e+09 I 1.099e-02 
0.0059 I 6.023e+09 I 2.l 76e-02 
0.0065 I 1.216e+09 I 4.83le-03 
Totals I 1.044e+10 I 3.764e-02 

I 2.417e-02 l 
L 4.786e-02 I 
I 1.063e-02 I . ~ .. ·-. .. . .. . .. 

I 8.279e-02 I 

5.718e-03 I 
1.130e-02 I 
2.28le-03 J 
1.959e-02 I 

p~:g T§PJ0-083 Rev01 
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1.258e-02 
2.486e-02 
5.016e-03 
4.309e-02 
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I 

I 
I 
I 

I 
I 
I 
l 
!Al 

MicroShield 8.03 
rscs (8.03-0000) 

Date By I 
I 

Filename I Run Date I 
contact lm model.msd ! Auglistl~~.20?0 . 1 ... 

Case Title 
Description 

. (}eon1etry ..... 

l-Ieight . . I. 
Radius ..... 1 

X 

I 
I 
. l . 

Project Info 

Source Dimensions 
184.15cm(6 ft 0.5 in) 
77.788 cn1(2 ft 6.6 in) 

Dose Points 
I v 

Case I 
Case 1 

z 
l#ll 128.092 cm (4 ft 2.4 in) I 92.075 cm (3 ft 0.3 in) Jo.o cm (0 in) 
!#2j 178.092 cm (5ft 10.1 in) j 92.075 cm (3 ft 0.3 in) J 0.0 cm (0 in) 
!#3J. 22t09J 911i (I ft 5.8 in) I 92.075 cm (3 ft Q,'.3 }11) J 0,0 cm (0 in) 
1#4! 278.Q92 c;11 (9 ft 1.5 in) l 92.075 cm (3 ft 0.3 i11)JQ.O cm (0 in) 
!#?j 328.092 9111(10 ft 9.2 in) I 92.Q75 cm (3 ft0.3 i11) I 0.0 cm (Qin) 
I#§! )7§ .. 092 cm(l2 ft 4} in)Jn.o75cn1 (3 ft 0.3 in) j o'.o cm (Qin) 

., . . . . . ' ' ' '· . . . . .. 

Shields 
Shield N I Dimension ! Material I Density 
Source I 3.50e+06 cm3 I . p()Iystyrene I 0.72 

Transition ! I Air i 0.00122 
Air Gap I I Air I 0.00122 

Wall Clad I .. .304 cm ! Carbon L 7.85 

Checked 

Run Time 
13:39:52 

. Source Input: Grouping Method - At:tuaJ Photon Energies 
Ci I · 13q . I µC:i/<!m 3 I Nuclide 

Mn-54 l.OOOOe+OOO ! 3.7000e+Ol0 I 2.8566e-OOI I 
Buildup: The material reference is Source 

. In tegratiClll. Paraineters 
Radial 

Circumferential 

Duration 
00:00:00 

~~*•** 
~---X, 

.Bq/cm3 

1.0570e+004 

I 10 

J IO ... 

I 

I 
I 

Y Direction (a>.ial) I 20 J 
Results - Dose Point# 1 - (128.092,9},975,0) ~m 

Fluence Rate Flueuce Rate Exposure Rate Exposm·e Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0006 
0.0054 

I 
I 
I 

1.370e+08 
2.749e+09 

No Buildup. With Buildup . No Buildup With Builc.lup. 
I 5.103e-04 I 1.106e-03 . I 2.743e-03 I 5.943e-03 
I 9. 7 lOe-02 I 2.104e-01 I 5 .504e-02 I 1. l 92e-O 1 
I ! ! I 
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0.0054 J 5.443e+09 J l.926e-01 I 4.173e-0l I l.090e-01 I 2.361e-01 
0.0059 I l.089e+09 I 4.236e-02 I 9.l 79e-02 I 2.18le-02 I 4.727e-02 ... . . . .. -~·· .... ·-.. · ... 

0.8348 I 3.699e+l0 I 2.026e+04 I 5.890e+04 I 3.834e+Ol I l.115e+02 
Totals . ..... I .. 4.641e+10 J .. 2.026e+04 J. 5.890e+04 J 3,853e+Ol J .. 1.119e+02 J ··················-- ············-······· . 

lle~ult~ - J)()~~:Poi11t # ~ ~.v7~-09_~~9~.Q75~Q) (!11~ 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

L 

0.0006 
0.0054 
0.0054 
0.0059 
0.8348 
Totals 

l.370e+08 .. .......... .. 

2.749e+09 
5.443e+09 
l.089e+09 
3.699e+10 

No Buildup With Buildup 
···1 3.043~~04·· 1 ·· 6.566~-04 ·, 
l j:190~-02 I 1.249e-o 1 I 
I 1.149e-O 1 J }.47~e-Q 1 I 
I ;\:5'.?-§~::92 I 5.4:5J~~9~ I 

. l 1.070e+04 .. I 3.063e+04 .. L 
4.641e+10 ............... l. 1.070e+04 L 3.063e+04 L 

No Buildup With Buildup 
i.636~~63 I 3.529e-o3 .. 
i2s2~-02 I 1 .082e-02 
6.499e-02 I l .402e-O 1 
l.301e-02 I 2.807e-02 
2.024e+Ol L 5.797e+Ol 
2.035e+0l. J 5.821e+Ol J 

.AE!~lllts .~. :p()~E!J?gi_11J M r~(2~~.0?~,?~.Q7~~Q)c1!1 .. . ]_ 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/lu· 

0.0006 
0.0054 
0.0054 
0.0059 
0.8348 
Totals 

...... No 1:Juilclup W!t,.! 1:JuilcI11p N() 1:Juit41~p ·.· WJ!I! 1:Jllil4llP 
I l.779e-04 I 3.831e-04 I 9.562e-04 I 2.059e-03 
I 3.385e-02 T 7.29le-02 I l.919e-02 ·· I 4.132e-02 
I 6.715e-02 J (:44§~;Ql I J&QOe-02 I 8.183e-02 

1.089e+09 I 1.477e-02 I 3.l~}e,::02 J 7.605e-03 L l.638e-02 

l.370e+08 
2.749e+09 
5.443e+09 

3.699e+l0 ... I 6.468e+03 . I l.84le+04 I 1.224e+Ol .. l 3.485e+Ol 
4.641e+ 10 I ~'.~~~~±~~ J J.841e+04 L 1.230e+01 ... J 3,499e+Ol 

................... ·······--····· 

.... llE!stilts - D<>s~:E1<>i11J # (-:(~7~,09~,?~-Q??,9) cllt 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0006 
0.0054 
0.0054 
0.0059 
0.8348 
Totals 

l.370e+08 
2.749e+09 

.. ~o 1:Jllil4llp . Wt~~ ~llJl!lup N<> ~':[ilclllp . WJ~l1 ~ 11Uclllp 
... 1. 1.Q~Qe~Q4 .. I 2.359e-04 J ... ?•?2}e,-04 l. l.268e-03 
I 2.075e-02 I 4/f?9t!~Q'.?, I l.176e-02 I 7,545<::~0'.?, 

5.443e+09 I 4.116e-02 J 8.905e-02 J 2.329e-02 I 5.039e-02 
l.089e+09 J 9.052e-03 I l.959e-02 I .. 4.661e-03 I l.009e-02 
3.699e+l0 I 4.275e+03 .1 l,??Qe+04 J 8.089e+OO I 2.308e+Ol ·······I 

4.641e+10 J 4.275e+03 J }-~~Q~::f-04 J 8.129e+O0 L 2.317e+01 

R.~s11lts - ])()~~ f ()i11t # ~ ~ (~~~-9~i,?i,9f?,9) ~1~~ ....... ·. ·. . . .. . . .. . ........ ··.·······.· ····.···. •1 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0006 .... ·•·· 1.·· 
0.0054 
0.0054 
0.0059 
0.8348 
Totals 

l.370e+08 
2.749e+09 
5.443e+09 
1.089e+09 
3.699e+10 

....... ~() :t,lllil411p . Witl1 ~lli~4':1P 
I 7.057e-05 I l.539e-04 I 

· · ···] l .343e-02 I · }.~}ij~-Ql I 
J 2.664e-02 I §.~Q~e,-~92 1 .. 
I 5.859e-03 J 1.278e-02 I 

] 3.014e+03 I 8.648e+03 f 
4.641e+ 10 J 3.015e+03 J 8.648e+03 L 

N() ~•1il411p ... Wit!1 ~~•i~~l11p 
3.794e-04 I 8.272e-04 
7.612e-03 I l.660e-02 
1.507e-02 I 3.287e-02 
3.0 l 7e-03 I 6.578e-03 
5.704e+OO f 1.636e+Ol 
5.730e+OO J 1.642e+Ol 
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Fluence Rate Fluence Rate Exposnl'e Rate Exposul'e Rate 
Enel'gy (Me V) Activity (Photons/sec) Me V /cm2/sec MeV/cm2/sec mR/hr mR/hr 

. J\Jo :Il':[ilcl11p Wit~• :Il11il~up J\J() :Il~1ildup .. W~tl1 Buildup 
0.0006 l.370e+08 .... 1 .. 4,7?Je-os I l.052e-04 I 2.570e-04 I 5.653e-04 
0.0054 2.749e+09 J . 9'.o9~e-Q~ . I 2.00le-02 I 5.157e-03 I l.134e-02 
0.0054 5.443e+09 I 1.805e-02 J 3.970e-02 J 1.02le-02 I 2.246e-02 

............... ·.·· ....... -·······-

0.0059 l.089e+09 .. J .. 3.970e-03 I 8.731e-03 I 2.044e-03 .. J ... 4.496e-03 
0.8348 3.699e+l0 L 2.23le+03 I 6.44le+03 J 4.222e+OO J l.219e+Ol 
Totals 4.641e+10 I 2.231e+03 I 6.441c+03 J 4.240e+00 I 1.223e+01 
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I 
Mict·oShield 8.03 

l'SCS (8.03-0000) 

Checked I I 
I 

:r>ltte . . .. . l .. . . .. :IJy 
........ ····· ..... l, .... J 

contac:~•:t::::el.msd .. . . . J J\tt:::;1 ~:;eO'.?Q J ~~~1
5!~~

1t I Duration .. I 
J 00:00:00 J 

Case Title 
... J 

.... p~~9ripti()n . . I 

J>roJf!':!t !•~fc:> .. 
Case I 
Case l 

I .. . . ... .. .. .. Q<!()I~~<!try . .. J .......... ?:: <::yli11c:l~rYf?l~11~:i~:: ~ic:I~ ~hields 

tl~igl1t 1 
Radius J 

Source Dimensions 
J~4J§ 9m (§Jt:Q,? i11) 

..... ??-7~~ 9~1:iJ?J1:§.§ i1:i} ... 

Dose Points 

AJ ..................... :X 1 .................. X .... ] .•......... '?: ......... . 
#1 I l'.?~-9?.'.? 91:i (4 ft 2.4 i11) I ?'.?,Q7? c11:i (~ ft 9} in) I Q'.9 911:i(QJ1:i). 
,#?Ll?~:9?'.? 9111 (? ft 10,1 in) I 9'.?'.07? 9111 Q ft Q.3 in) 19,0 ctn (Qin) 
l#~I '.???~99'.?91:i {7 ft ?-~.i11) I 9'.?,97? cmQ ft Q.3 i11) I Q,9 cn1 (Q J11} 
1#41 '.?7?~0??9P(9ft),?in) I ?'.?,Q7?cmOftQ.Jt11) Jo.Ocm(QI11) 
l#?J }'.?~-99'.? 9111(1 Q ft?'.? i11) I ??,97? 9n:i QJt Q) i11) JQ.Q cm (Q i11) 
l#§J.J7t99? (?1~\{l?ft4-?it1).J ??'.07? (?111Q1}0,}J!:i}JQ.Q_'?l}~_(Qii:i). 

I 
1 ··· Shield N I 
I 

I 
I 

Source L 
Transition L 
Air g~p J ... 

Wall Clad J .. 

Shields 
Dimension ···· ···· ·······1·· · ··1· · Material .. 

3.50e+06 911/ J ·· p9Iy~tyrene J 
...

.. !. Air ....... J 
! Ail' I 

.304 cm . . J g~r~(_)ll J 

J)~~~~Jty 
0.72 

0.00122 
0.00122 

7.85 

. .. . . . ~()l~!'':!'3J11p11~: g1·C>:t1pi1~g M~t}1C>cl :-A~t11~}:f,1l1C>Jg11 ~ll(!t'gi(!~ ... 

·$·•·** 
~~--~x: 

Nuclide l .. . Ci L ... . ~q .. ....... J .... p.~H~1•~3 ... . L ~9/<!1~13 

Tc-99 J . 1.0000e+OOO L }.JQQQ~~QIO J 2.8566e::QOL J . 1.0570e+004 

Buildup: The material refe1·euce is Source 
.... I11t~g~·~tiC>11 J>~1·lt1~1~t~r~ 

Radial 
Circumferential 

.... .. .. ·-.······· ············.·.·.·························.······················.········.·· 

... ······· .. . .. .. . . . . .. . . ...... .. y J?i1·~.c:~i21\(~~i~I) 

.. ~~~ults .~ :r>o~~ J>C>i11t ~J :: (g~.0?~,?~.07~,Q)~•1~ .. 

I 

I 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/c1112/sec MeV/cm2/sec mR/hr mR/hr 

0.0894 J 
Totals . L . 

NC> :IJ11ilclt1J> Witl1)311i~cl11p No ~~•~lcl1~p ... '3/itl~ :IJt1ilclup 
2.146e+05 . I 4.J}?e-9~ I ~'.?94e~Q? I 6.67le-06 L l.384e~04 

2.146e+05 ............... J 4-~~~~~9~1 .... ~:??4~~9tJ ....... 6.671e-06 .. J 1.384e~04 
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Results - Dose Point #J - (178.09~,9~.075,Q) ctn 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
. NC> l311iW!IP. Witl1 lluilcl11p Ne, llt1ilcl11p . WttJ1 13:nildup 

0.0894 J 2.146e+05 I ~}Q?~:Q~ J 4,7?4e:Q~ I },??9~:Q~ I 7.316e-05 
Totals ......... !... .. 2.146e+05 .. I ~-~~7~:::Q~I ... 4•7?~~:::9~. J. ~'.?~Q<!~~~ J 7,316e-05 

R~sults - I>()S(! Point # .~. - (~~~-Q?2,?~~0751Q) c111 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
... NC) llllildllp Witl~ l311ilqllp . No llt1ilclt1p .. Wi~~• lluUclt1p , 

0.0894 J 
I .. · Totals. J .. 

2.146e+05 I l.398e-03 I 2.859e-02 J 2.151e-06 I 4.399e-05 
2.146e+05 .. . . I j'.~.?~~;9fJ ).~$?~~9i I j,i$i~~Q§ J 4.399e-05 J 

ge~t1lt~ : I>os~ :i>oi11t M 4 : (~_?~.Q?~,9~'.Q7?,Q) c111 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec 111R/h1· mR/hr 

r 
0.0894 .... I 
Totals J 

. N() llllilclllJl WUI~ llt1i!~~t1p _N(} l311ilclt1p . With Builcl11p . 
I ~'.;4~~:94 I l &~;e~Q;. I l .423e:::Q~ · I . 2.896e:95 I 

2.146e+05 .......... J .. }.J4~~:911 .... J.~~~~=9~ .. J 1.423e:99 ....... L.·.·J&?6e:9$ ..... I 
2.146e+05 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/hr 

0.0894 ··· J .. . 2.146e+05 
[ Totals J . . 2.146e+05 

. N() llllilcl!fp. W~tl1 l311ilcl11p 
J ?·?Ue-Q4 I ... l}~?~:9~ J 

.............. L §:~!!(!:9f ... J.I'.~~~~::9~ . J 

N~ 11"'n~!IP .... wit111111iW1111 
.. ).002e-O~ l 2.039e-05 ... , 
J.9tj~~::9§ J 2.039e-05 J 

.. · .. . .. .. .. . ... Res11lts - D()~<!:(>~i11~ M§:: (~7~.o,~,?~'.97~,Q) ~11! .. . . ....... . . .. .. . ...... . 

IFluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec)IMeV/cm1/sec MeV/cm2/sec mR/hr mR/hr 

...... ······ ····· .. ... .. .. .. ... .. .. .... ···. ... .. ... .. N() Jllli~~lll! W!tlt J111ilq11p N~ J111~)411p . \Vitti l1!fil~11p 
0.0824 .. J 2.146e+05 I 4-?Q~~:-94 J 9.~Q2~:Q} J 7}2J~-07 I l.510e-05 
Totals J 2.146e+05 I 4.~03e:Q4 J ,.~Q?e~9~ I 7.391e~07 J 1.SlOe-05 
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I 
MicroShield 8.03 

l'SCS (8.03-0000) 

I ___ - Checked 

I 
J 

contac:~:n::el.msd .••.•. } Au~:~~:ro20 I. ~;74~~· .1 ~~:~~~;~· I I 
I 

I 
I 

Case Title 

J:)~sc:ripti9t} _ 
_ _ _ _ _ ---- G~()l}l~t1y _ 

J:I~igllt _____ -_._ J 
Radius J 

_ _ _ :flt'(}j~cquf(} __ 
Case l 
Case 1 

______________ 7 ~ 9y!i11cl~r Y9l~1111~ ~ §icle Sl1ields 

Source Dimensions 
................ ·····························-···········-···· 

___ 1?4,J? c:111_(§ ftO-? i11) 
-77:7?? C:l11 (?,ft§.§ i11) -- -

b1 li&j~2 cm\. ft]A inJ:::::•::13ltQ.Jin)·1 Q.0 cj(Oinjl 
l#Zll??,Q?Z cn1 (? ft lQ) i11) I 2z.97s Clll (~ftQ} ii:l) jQ.Q (;Ill (Q)11) I 
l#~L ???,09Z 911 (? ft?-?Jn) I n-07? c:1!-1 oft Q.~ i~!)J Q.Q c:~11 {Q i11) 
1#4J ???:.9.??- C:l}\(9 ft 1,5 i11) J 2?-,Q?S en! p f't Q.} i11) I 9:9 c:m {Q i11) --
1#?1 JZ?-92?- c:1!1J19 ft 9,?ii!) I 2?--97? c:111 <~ ft Q.} i11) J9.9 c:111 (9 t11) 
l#§JJ??~Q??,c:tA(JZJt4-2h1) __ J_ 2?:97? c:1~10f'tQ'.~--i1!)tQ.Q C:IJ\(Q}1:1-) ___ _ 

l Shields 

L Shield N I Dimension l Material I 1)~11~Jty 
I Somce ____ L 3.50e+06 cm3 I pqJy~tyr~W? I 0.72 

Transition I __ l Afr J __ 0.00122 
!\it·Q~p I I Air I 0.00122 

·······-·.········· 

Wall Clad J .304 cm J ___ Carbon ------ J 7.85 -- ···················-······· 

••*·~@ 
~-X• 

I ----- -- ~()ll!'<!t! ~11p11t:Gxo1J.pi_11g:tyt;efl1(}i:} ~-4:<!(lll_l_l r,~l:)~()11 ~uergi~~ --
-- Nuclide J Gt ____ __ _ _ __ _ _ I ~q I _ f:LC:::if<!~~3 J ~q/<!1113 

I ______ Ni-59 J l.QQQQ~±QQQ J _ 3.7000e+0l0 .L 2.8566e~QQJ J ___ 1.0570e+004 

Buildup: The material reference is Source 
__ _ _ _ _ __ _ _ _ __ ____ _ ___ }~lJt!gl:'l_ltiOJl :f:ll_ltl_ll!!~f~~-~ __ _ 

Radial 
Circumferential 

___________________________________________________________________________________________ ypi1·t::?tic:,1!(~~i~Q __ 

llt!s11lt~-~ ])o~~ :f:lc,int 'lf:} __ ~ __ (1~~-Q~~,?~'.0?~,Q) <!111 __ 

10 
10 
20 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm1/sec MeV/cm2/sec mR/hr mR/h1· 

_______ __ l'lc, ~11ili:l11p _ '\Viti~ ~llili:l11p_ :N°(} ~11ili111p __ w,~1~ ~11ilclup 
0.0008 __ l l.744e+08 I 8.892e-04 I l.927e-03 I 3.493e-03 I 7.568e-03 
0.0069 I 3.101e+o9 1-- 1.61se-01 I 3.63oe-01 T 7.423e-02 --l 1.6ose-01 

I I I I I 
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0.0069 I 7.312e+09 I 3.312e-01 I 7.175e-01 I 1.464e-0 l I 3.172e-0l 
0.0076 I l.488e+09 I 7.437e-02 I l.61 le-01 I 2.979e-02 J 6.454e-02 .... .. ··~ ..... 

Totals I .. 1.268e+10 . ·····.·J 5.740c-01 J 1.244e+00 J .... 2.539e-01 J 5.502e-01 

Results - Do~<! :l?()itt(# 2 - (17~•Q?~,9~.Q75,Q). ~•11 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

r 
I 
I .. 
I 

0.0008 
0.0069 
0.0069 
0.0076 
Totals 

l.744e+08 
3.707e+09 
7.312e+09 

.. No 1lt1ilclt1p Witl1 lluilclllp Ng ll~1ilcl11p WitJl llllilclup 
I ?}Q~e':'.Q4 I l.l44e-03 J 2.083e-03 I 4.494e-03 
I 9,229~-:Qi I ~J56e-01 I 4.426e-02 L 9.55le-02 
l l.975e-:Ql_ I 4-~~1~':'.0l J ?,7Jle'.'02 I l.884e-01 

l.488e+09 .. J 4.435e-02 I 9.570e-02 L l.776e-02 I 3.833e-02 
1.268e+ 10 J . 3.423e-01 J ?!~~~e-01 J 1.514e-01 L 3.267e-01 

.. lles11lts ~ ~~i~-R()i11t ~ ;, -: (~~~'.Q?2,?~.Q7~IQl ~~ · · · · · ··· ·· ·· · · ·· ·· l 
Fluencc Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/hr 

0.0008 
0.0069 .................... , ...... . 

0.0069 
0.0076 
Totals 

l.744e+08 
3.707e+09 
7.312e+09 
1.488e+09 
l.268e+10 

. N() 1lt1ilclt1p w~~~l llt1ilclt1p N() llt1i~clllp .•. Wtt~~ Jlllilclup 
I 3.lO0e-04 I §~??~::-94 I 1.218e-03 L 7'.623e-03 

J 5.84le-02 .. I J,i??~-:Ql i .. 2.588e-02 J 5.573e-02 
J 1.155e-01 J 2.487e-0l L 5.104e-02 I l.099e-0l 

.. .. I 2.593e-02 I ?,??4~::-9~ J 1.038e-02 I 2.236e-02 
L 2.00le-01 J 4,3Q?~::-Q1- .. 1 8.852e-02 J ,.907~-:0L 

............. ········-····· 

Results - llos.~!'()int ~4-: (27~•0?~,?~-97~,Q) (!~11 .... 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0008 
0.0069 
0.0069 
0.0076 
Totals 

... Nt:i, P11ilcl,up WJm 1lt1ilclt1p N() llu~Wup WW! lluilclt1p 
I l,?Q0~-::04 1 4.11 leHQ4 L 7-4-~4e-04 I 1.61 Se-03 l.744e+08 

3.707e+09 I 3.580e-02 I 7.746e-02 I l.586e-02 I 3.432e-02 
7.312e+09 · ..... J 1.016e-02 L L?}J~-:OL J 3.12se-02 .. I 6.769e-02 
l.488e+09 I l.589e-02 I 3.439e-02 I 6.365e-03 I 1.377e-02 
l.268e+ 10 J 1.226e-01 J i.654;~01 .L 5.426e-02 . J l.174e-01 J 

ll~s.ults - llos.~ ;J:>gi~1t ii ~ ~ (;3~~-Q?~,9~.Q7$,Q} (!l~l . .. .... ......... .......... . ...... ..... . . ..... . 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0008 
0.0069 

I .... 0.0069 

I·····. 0.0076 
Totals 

............ N() Jluilclt1p W~t~ ll'!i~clup N° llt1~lcltlp 
l.744e+08 L l'.2}Q~~Q4 J ?,~8}~~04 J 4.831e-04 
3.101e+o9 I 2.311e-02 r s.os2e-02 I 1.021e-02 
7.3 l2e+09 J 1·?~0~::-02 f 9:987~~02 J .. '.?,9?:?~-02 
l.488e+09 J l.029eH02 J 2.243e-02 L 4.120e-03 

1 7.938e-02 I .. 1.73le-01 I 3.512e-02 l.268e+10 

Results - llc,s~ foi11t ~ 6 '.' (3?~-Q~2,?~:97~,9) ':!•~!. 

.... Witl! puilclup 
I l.053e-03 
I 2.238e-02 
J 4.415e-02 

L . 8.982e-03 I 
I 1 .6s1 e-02 . 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

. . .. N() puilclup Witl1 Jl11ilclt1p ... N() pt1ilclup . Witl1 :EJ,ttilclup I 
0.0008 I l.744e+08 J 8.33ie-0? J 1.833e-04 I },?73~~04 I 7.199e-04 

I I I I 
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0.0069 I 3.707e+09 I 1.570e-02 I 
0.0069 I 7.312e+09 I 3.103e-02 I 
0.0076 I l.488e+09 

.. I 
6.969e-03 I 

Totals I 1.268e+10 I 5.378e-02 I 

3.453e-02 I 6.955e-03 
6.826e-02 I 1.372e-02 
1.533e-02 I 2.79le-03 
1.183e-01 I 2.379e-02 

I 
I 
l 
I 

p~~ WPJ0-083 Rev01 
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l .530e-02 
3.018e-02 
6.139e-03 
5,233e-02 
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Date 

MicroShield 8.03 
rscs (8.03~0000) 

·1· J .. 
.·.·. J... Jly .......... t Checked 

.............•.... 

p~::i_ 1G1PJ0-083 Rev01 
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I 

J 
Filename ··········. J 

contact lm model.msd . l 
Run Date .. f 

. A~•gt1~t t?,}Q~Q .... J. 
Run Time f Duration I 
13:54:47 .... J 00:00:0 l ... : 

Case Title 
.... Pt?~Criptio11 

... . .. .. ... Qt?C>1:i:i~try 

J 
L 
J 

1?t·()Jet!t}11f <> . 

Case I 
Case 1 

... .... ? .~. Gylin4t:r Y()fll_ll!~ -: $iqe ~l1it::lqs 

1. •......... .. Jit::igllt .. , •. ·.·.. . ............. ~()!~l'(!~ij4:~~1
~~~·~~. ft Q,? .. i11). . .... · · ....... ········ ·················•········ .. ·.

1
1 

Radius .. .... J .................... ·.. . . .. .. ??'.??? 91:iJ QJ! §.§i1:i) 

.1. .. ··.·····. J:)()se Points 
IAL ............................. ~ ................. 1...... ... . .. ¥ ............ 1 ............ '? ........... . 

l!ll llla0!?~;!:\~1J1la~1t~) I ~ti;t~::: 8 ~! ij !:~ l ~:b ~:: rn !~ 
l#ti ij:ij.Q?}i1i<c?f1 $J foj. I ?f97$ im({ft oj foj ·19'.Q 9111 co fo) 
1#41 .. ~7?,9?~ 9111 (?Jt L?)11) ... I. 97,97? c~J:1 (}ft Q.} in) JQ.Q c111 (0 il1) 
l#?I J??,Q?? ()111 QQ ft 9.~ i11) I ?~'.97? 9~:110 ft 9} i11) I Q.O ()nl (Q !11). 
1#21.}7?'.9?7 9!:i~{Pf~4:?J11) J .. ni97? 91}:iQJtQ.J.~~1L9.Q9~! (Qip)J 

I Shield N J 
I Source I 
I Transition .. L .. 
L Air 91lP I .... 
I Wall Clad J 

Shields 
Dimension J Material l .. J:>~11.~Jl;y 

3.50e+06 Cl113 I . poly~tyrt::1:i~ l 9.n 
I Air J 0.00122 

.304 cm J ··· c:!1
~11 t o.~~8~22 

Som·ce Input: Grouping Method - Standard lliclices 
Number of Groups: 25 

Lower Energy Cutoff: 0.015 
Photons < 0.015: Included 

~····· ~-.,.--X 

z 

. ..... ... .. . ..... J:A~!'.?•-Y: Qr{)y~ 
Nuclide J .. .. .. Ci · J ... . ... }~q .. ............. L .......... 1-1-<:;Yf!11~3 ... ] .. Jl9/cm3 .. 

Sb-124 L 1.0000e+000 J . 3. 7000e+0 l O 1 ......... l•~?99,~:QO 1 J 1.0570e+004 

I 

............. ····-···· 

Buildup: The material reference is Source 
. J11~~gt1lfJ()ll f?t?lll~~~~ 

Radial 
Ci1·cmnferential 

. . . . . ... ... .. YPir~2tig1:1(~?-".~~D 

10 
10 
20 

Results ~ Dose Point# 1 - (128.092,92.075,0) cm 

... .... ......... .. 1;luence Ratel Fl~e~1ce Ra~~ ,~xposure RatelExposm·e Rate 
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I . . IMeV/cm2/secl MeV/cm2/sec I Energy (MeV) Activity (Photons/sec) N B 'I I W'th B 'Id 
0 UI C up I Ul up 

0.015 ·· 1 ..•. 1.246e+o1 .. I t.iiie-bi I 2.646e-oi I 

mR/hr 
No 13t1ilcl11p 

l .047e-04 
4.472e-03 0.03 I · l.331e+08 I 4.512e-0l I 3.305e+00 I 

0.4 r l.238e+08 2.188e+0l j l.056e+02 f 4.263e-02 
0.5 J 6.156e+07 1.528e+Ol I ~-~i?if9) J 2.999e-02 
0.6 I 3.895e+l0 l.280e+04 I 4-?9?~±94 I '.?A9?e+Ol 
0.8 L 5.834e+09 2.990e+03 l ~'.9U~+03 L 5.688e+00 
1.0 ....... J 1.892e+09 l.375e+03 I 3.630e+03 L 2.534e+OO 
1.5 J 2.1 I le+lO .... ?&9?~+04 I 6.352e+04 I 4.872e+Ol 

I mR/hr 
.... Witl113uHclup 
I 2.269e-o4 
I 3.215e-02 
I 2.os1e-01 
I l.22le-0l 

... . 2.0 . J .. .. 2.118e+09 .. I 4-?49e+03 I 8.927e+03 I 7.035e+O0 
I . Totals J . 7.024e+10 ..... I 5,070e+04 J 1.311e+0S J 8.902e+Ol 

8.969e+0l 
l.695e+0l 
6.691e+00 
l.069e+02 
l.380e+0l 
2.344e+02 

.... ····································-·-.·············-·······. 

.. g(!~~1Jt~ : I)()~(! ]>()i11t ti: i ".'. (!7~.Q?i,2~~97?,Q)~~~~ 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/c1112/sec MeV/cm2/sec mR/hr mR/hr 

0.015 •... J 
0.03 ................ 1 
0.4 I 
0.5 J 
~:~ ...... J 
!:~ •······ I .... 

... N() 13µiWµp WttI1 13µil~µp N() 13µJW1:1.P .. WJt!~ 13µ~lclµp 
l.246e+07 .... J 7-?&l~::94 I .. 1.57 le-03 I .. 6.245e-05 .. L ... l .348e-04 
l.331e+08 I 2.432e-01 I 1.724e+0O I 2.41 le-03 I l.709e-02 
l.238e+08 .. r i.is9e+oi I s:499e+Ol I 2.259e-02 r l.071e-0l 

I 8:090~-t-()() I 3.237e+0l I l.588e-02 I 6.354e-02 6.156e+07 
3.895e+10 
5.834e+09 

i 6.768~+0:i I 2.39le+04 I l.32le+0l I 4:·667~+oi 
I i . .S79e+03. I 4:635~+03 l 3.003e+00 I 8.816e+00 

l.892e+09 ... I r~4§~±9il 1.887~±QfJ l.336e+00 I 3.479e+00 
2.11 le+IO ......... L 1.521e+04 J 3.30le+04 J 2.559e+Ol L 5.554e+0l 
2.118e+09 ........ L 2.383e+03 I 4,~:35e+03 I }'.?~?e+00 .. J 7.168e+00 
7 .024e+ 10 . . . .. .. J ?,.§§~~±94 J 6.816e+04 J 4.686e+01 J l.219e+02 

2.0 .. J .. 
......... J ...... . I Totals 

I R~sults : D()~(! ]>()i1~tlf t: (~:Z~•9?:Z19~.Q?51Q) ~11~ ··· ··· ···· · · J 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/h1· 

0.01s I 
0.03 ········ J 
o.4 .. ···. L 
0.5 J 
0.6 .. J 
0.8 J .... 
1.0 .. J 

. .. . . ....... N() ~~ilclµp W!tl! ~~!lcl1;1p N() ~µi~clµp ..... With 13µ~lcl~1p 
I 4.257e-04 I 9.168e-04 I 3.65leM05 J 7.864e-05 

1.331e+os J iAjj~~§i I i-94ii±99 I L44i~;oi J 1.04oe~o2 
1.238e+08 J }.Q:3Q<:!4:"QQ J }-?29t!:J-0l I .. J,:3?0e-02 . J 6.428e-02 
6.156e+07 J 4.90le:J-QO L !•?.44e+0l J 9.62le-03 I 3.816e-02 
3.895e+l0 .. .. I 4.098e+03 I l.437e+04 .1 7.999e+00 I 2.804e+0l 
5.834e+09 I 9.549e+02 I ~'.?~§~±<?} I 1.816e+0O J 5.299e+00 

~:~~~::~~ ·· 1 ::~;~::6: I JJ;;;;i; I r~:1:~~i I ::~!~::6~ 

l.246e+07 

~:~. l .. 
, ...... Totals L . 2.118e+09 I l.438e+03 I 2.796e+03 I 2.223e+00 I 4.324e+OO 

7.024e+10 J- f~}~~f§{J I!93~+04 { 2.831e+01 J 7.333e+01 

.... .... .. .. .. ... ... . . .. R~~µlts : I><>s~ :P()i11t # 4: (2?~.Q??-~?:Z,9?t9}~•~1 . . . . .. ..... . ...... .· 
Fluence Rate Flueuce Rate Exposure RatelExposure Rate 

Ene1·gy(MeV) Activity (Photons/sec) ~:1~::;x.:;c ~:r';;1ir::;. ~;1~~:1:;·.lp I Wit~:l~!~~~lup 

I I I I I . 
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0.015 
0.03 
0.4 
0.5 
0.6 
0.8 

1.5 
2.0 

Totals 

1.246e+07 
l.33le+08 
1.238e+08 
6.156e+07 
3.895e+l0 
5.834e+09 
1.892e+09 
2.11 le+ 10 
2.118e+09 
7.024e+10 

2.609e-04 
9.528e-02 
4.649e+OO 
3.240e+OO 
2.709e+03 
6.31 Ie+02 
2.894e+02 
6.07le+03 
9.519e+02 
1.066e+04 

I 5.646e-o4 I 
6.95 I I 

I I 2.179e+Ol 
........... ···--···. 

l.285e+Ol I L 
I I 9.508e+03 

l.845e+03 I 
I 
I 
I 
L 

7.526e+02 
l.320e+04 
l .859e+03 
2.720e+04 
·········· ·••"••······.····~· ..... . 

2.238e-05 
9.443e-04 
9.059e-03 
6.361e-03 
5.287e+OO 
1.200e+OO 
5.335e-Ol 
1.02le+Ol 
l.472e+OO 
1.872e+0l 

gest1lt~ '.'. I)()~~ J:>oint # $ '.'. {~~~•9?~,?~~Q?~,Q) ~111 ... 

I 
I 
I 
I 
I 

I 
I 
L 

4.842e-05 
6.896e-03 
4.247e-02 
2.523e-02 
l .856e+Ol 
3.510e+OO 
l.387e+OO 
2.222e+Ol 
2.874e+OO 
4.862e+0l 

Fluence Rate Fluence Rate Exposure Rate Exposul'e Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm1/sec mR/lu· mR/hr 

0.015 
0.03 
0.4 

I 
I 

o.5 I 
o.6 I 
o.8 ........... I 
1.0 ....... J 
1.5 .... J .. 
2.0 I .. 

1 · Totals J . 

l.246e+07 
l.33le+08 
l.238e+08 
6.156e+07 
3.895e+l0 

... N{] ~~!!Jcl:ttp .. W!th)~tti~clll p. NC) ~!~iW~~p .... W!!h ~11il~l11p 
I l.689e-04 I 3.682e-04 I l.448e-05 I 3.158e-05 r 6.648e-02 f 4::§01~-QJ . I ·· 6.589e-o4 I 4.86oe-o3 
I 3.276e+OO I l.542e+Ol I 6.382e-03 I 3.004e-02 
J 2.283e+OO I 9:099~+00 I 4.482e-03 J l. 786e-02 
.1 l.909e+03 I 6.7~?e;::t03 L 3.727e+OO J l.315e+Ol 
L 4.450e+02 I l .308e+03 L 8.465e-O l I 2.488e+OO 
I 2.042e+02 I 5.339e+02 J .. 3.764e-Ol I 9.84le-01 

5.834e+09 
l.892e+09 
2.1 lle+lO I 4.289e+03 I 9.378e+03 I 7.216e+OO J 1.578e+Ol 
2.118e+09 ..... J 6.733e+02 J l.322e+03 I l.04le+OO L 2.044e+OO 
7.024e+10 ... .. L ?'.~~§~±93 J 1.930e+04 J 1.322e+0l L. 3.449e+0l 

. J,l~s11Jts .'.'. l)<>s~. :P<>in t # § ~ (~7~-9?~,?~:97~19} ~111. 
Fluence Rate Flucnce Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm1/scc MeV/cm2/sec mR/hr mR/hr 

0.015 •• ] 

0.03 ....... l 
0.4 .......... 1 

o.5 .. .. L 
o.6 ......... J . 
0.8 J. 
1.0. I 

T~L. t. 

l.246e+07 
l.33le+08 
1.238e+08 

......... Ng :1311iJcl111> Witl1 :1311iW1c1P N<>_!l11Hcl11p . Witl1 :l:l11ilcl11p 
J 1J44e;:~Q4 I ?--? l 7e-04 I 9:~J4e;:~Q~ I 2.159e-05 
J 4.~6ie;:'.'.Q?, I 3.619e-Ol J ... 4&l~e;:~Q1 I . 3.587e-03 
I 2.42le+OO I 1.146e+Ol I 4.717e-03 J 2.234e-02 

6.156e+07 T 1.688e+OO I §_)§2~+00 · r i3i4~-03 ··· .. L l.329e-02 

3.895e+10 .. J. l.412e+03 J 5:0qe±Q} J 2.756e+OO J .. 9.783e+OO 
5.834e+09 ......... J 3.294e+02 J 9.74le+02 J . 6.265e-01 I 1.853e+OO 
l.892e+09 J J.:51~~±9~ J 3.978e+02 I ... 2.787e-01 J 7.332e-Ol 
2.llle+lO J 3.l82e+03 L 6.994e+03 J ?}?}~±00 J l.177e+Ol 
2.l 18e+09 I 5.002e+02 I 9.865e+02 J 7.734e-Ol I l.525e+OO 
7.024e+10 I 5.579e+03 L 1.438e+04 I 9.796e+00 I 2.570e+01 
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I 
I 

I 

I 
rontac~1,:n~::el.msd .. l Au:;:;;~~020 I ~~75;::• J . ~;,~~~;; I 

Date 

MicroSbield 8.03 
l'SCS (8,03-0000) 

By I .. 
........ ! ..... 

Checked 

Case Title ·· J 
p~sc:ription I 

Qt':c:>11:it":try t 

Pr()ject ~llf() 

Case l 
Case 1 

.... ? ~ Gyli11~t':r y()t~1~1:it': ~ ~i~e Sllields 

.... t[t":ight J . 
Source Dimensions . . . . ... . ] 

Radius J . ······ ....... )?4:1-§ 9P (§Jt Q'.5 iri) . . ....... ····I 
............ 77-7?? c:1:i:iJ?ft§.§ i1!L .. .. . .. . 

lir . . ........ ~. ··.········· l)e~ Points y . J '? ............ . 
l#IJ P?~9?7 c:1:11 (4 ft ?-4 i11) ... 1 ??:07? c:111 OJt Q.} i!1) I Q.Q c:n1 (Q J11) 

1
#21 178.092 cm (5 ft 10.1 in) I 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
#jJ izf99i~~icift $:$ foj ... 1 2z'.oi$ ~n1 <J it oj fol I oii~ico iQ) 
#41 ?7?'.Q?:? c:11:i (?f~.l-?it1) J ??-97? c1:i1 (3 ft O~J i11) 19:9 c:111 (Q i11) 
#?I J??,Q?? ctp QQ ft?:? J11) J 9?,97? c111 Q ft 0} i11) I Q.Q c:~ (Q !11) 
#§J.:37?-9?? c:11:iO?Jt4-? it?}.J .. ??~97? c:1nQ ft OJ i,ri)JQ'.Oc:!:11{Qi11) 

.~*··~ ----.x: 

1
1
. ·•.•· Shield N L . 

Source ..... 1 .. 
Transition . I 

}:\it· q~p J 
Wall Clad. J 

.... ....:.,;.,--

Shields 
Dimension ···········1. •······ Mat~~-i~I · ... I :l:lt\11~Jty 

3.50e+06 cm3 ... I pqly~tyre11t": ... J ......... 0:7? 
J Air ....... J .. Q.QQt?? 
l Air L Q.QQ]?~ 

.304 cm J Cat'bon J 7 .85 
......... ······-... 

§gt11·C!~ I!~pt1t: 91·()t1pi11gl\1etl1()cl -AC!~lll:ll ]:>~()~()11_¥,!•~1·gi~~ 
Nuclide L .. ~L I .. .. .. . )~q .... ... .. J .. 1:t<;1/<!11:1_3 I ..... ~(l(<!1113 

Pu-238 _L ....... l:09QQt':±999 .... J 3.7000e+010 I }-~?§§t':~QQI J l.0570e+004 

Buildup: The material refe1·ence is Source 
. .. . .. ... .. .. ... ... ...... .. J11~~g1•1:1ti()Jl J:>1:1r1:11~l~~~•~ 

Radial I 10 
Circumferential 

•"••··················· ···················· ......... , ..... . 

. ·········· . ... .... .... . . X Qii,·~<;ti?l! ({l~i~Q 
............................ J·· ~~ 

... ~~~\lits ~ pos~]:>Cli11t I!} '.'. (1~~-Q~~,?~:97?~9) C!l!l .. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0136 
0.0553 

4.283e+09 
l.750e+07 

... No ~t1il<lt1p Witl~ ~t1ilc:l11p N() ~•1iW!1Jl . . . Witl1 ~t1ilclt1p 
I 3.806e-01 I 8.247e~Ol I 4.444e-02 I 9.628e-02 
l 1.811e-Ol I 3.726e+OO J 4.041e-04 [ 8.313e-03 
I I I I 
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I . Totals J l.046e-01 

I Results - l>C>s~ :l><>i11t# ~ - {l7~.()~2,9J~()75,()) cm 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0136 
0.0553 

4.283e+09 
.. Ne> 13t1ilcl11p \Vit11 1JuHcl11p .. No 1311ilcl11p With Builclup ' 

I... Totals 

J ?.2}Qe-Ql I . 4-?~?(!':'QJ I 2.650e-02 I 5.718e-02 
1.750e+07 I 9.66le-02 I l.979e+00 I 2.156e-04 I 4.415e-03 
4.300e+09 .............. L ~)~~~':'9( J .. i'.~~~~-rQ91 2.671e-02 .·.·.· .. · .. L 6.159e-02 

R~~t1lts -Pos~f<>i11t #.~ .. ':'(~~~.092,9~.()75,()) c111. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0136 
0.0553 
Totals 

4.283e+09 
. N() 1:3t1ilcl1~p . WW! 1:3!•i~cltip N() 1:3t1ilcl!~P ..... \VJtl11:3t1Jlclt1p 
I l.327e-01 I 2.858e-Ol I l.549e-02 I 3.337e-02 

~:;~~::~; ••··•·····••···•1 lJH;:il •...• l··· .. fJ~!:+i~ ..•• r.···1J~itiI•.•····••·•···I.·.•·••··· ~:~~:::~~ 
Results - Dose Point# 4 - (278.092,92.075,0) cm .... .. .... ... .. .. ...... ..... ......... Ftue~~~e R~tel Fiue~~eR;te Ex1~~su1·e Rate Expos~u·e R~te 

Energy (MeV) Activity (:t>hotons/sec) MeV/cm2/secl MeV/cm2/sec mR/hr mR/hr 
I .... ........... .. . ... ... .. .. ... . ....... · :N'C> 13t1ilclt1p . \Viti~ 1311il_clup .. :N"o 13t1ilclt1p . With 13t1Jlclt1p 
I 0.0136 J ... 4.283e+09 I 8.J}4e':'Q~ 1 .. J,?@(!~Ql l 9.495e-03 I 2.055e-02 
L 0.0553 L l.750e+07 I },???(!:9~ I .. r292(!".QL J ?,§l)t!".9? J l.765e-03 
I .. Totals ... J . 4.300e+09 J J.J??<!".9! J ?,§§?(!':'Q! J ?-?~l(!~Q~ L 2.231e-02 

.. R~~t1lt~ : P()~(! :I>gi11t#_? ':'. (3-~~.09~,?~.07~,()}~~ll .. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (:t>hotons/sec) MeV/cm2/sec MeV/cm2/sec mR/h1· mR/hr 

I 
I 

0.0136 
0.0553 

I .... Totals 
r 

.. ... . N<> 13t1ilg1~p W_itll :l:lt1iJcl11p . N() 1:3t1ilcl11p ww~ 1:3~!iW11p 
4.283e+09 J ?~?~4(!:Q~ L ),_14§€!".Ql j 6.146e-03 I l.340e-02 
l.750e+07 J ?,714e".Q? J_ ?'.?6?t!:-QJ I tQ?Se-05 . I l.242e-03 
4.300e+09 .............. J ?'.??~f!:-9~ J §~7!§(!:QJ ...... L. 6.206e-03 .... 1 ..... 1.464e-02 

R~~t1lts - I>os(!]?C>i11t # § :- (3-?~-Q?~,?~~()7~,())~1~1 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/lu· mR/hr 

0.0136 
0.0553 
Totals 

4.283e+09 
... .. N<> :l:l11ilg11p Wi!l• ;I}lli~411p :N"e> ~llilg11p . With Buildup 

J 3.567e-02 I 7-~4?€!':'0? J 4-.164e-03 J 9.159e-03 
l.750e+07 I l.999e-02 I 4.117e-Ol I 4.46le-05 I 9.186e-04 
4.300e+09 ... I 5.56§e-0i J I?Qi~~9i l . 4.208e-03 I .. . 1.008e-02 
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I 

I 
I 

Date I 
L 

Filename 
contact 1 m model.msd 

Case Title 
Description . 

By 

I 
I .. 

MicroShield 8.03 
rscs (8.03-0000) 

Run Date 
A.ugust 19, 2020 

Project Info. 
Case 1 
Case 1 

Checked 

Run Time 
13:53:31 

Geon1~trY ... 7 - Cylinder Volume ~ Side Shields 

Height I. 
Radius ....... •. J 

Source Dimensions 
l 84.1? cm(6 ft Q.5 it1) . 
77.788 ()111 (2 ft 6.6)n) 

I...... Dose Points 
A!. X ...... I y I z . 
#ll 128.on cm (4 ft 2.4 in) I 92.015 cm(3 n o.3 in) 10.0 cm co iri) 
#2L 178.092 cm (5 ft 10.1 in) J 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
l#jl 228.092 cm (7ft 5.~ in) I 92.075 c111 (3 ft 0.3 in) I 0.Q ~m (Qi~) 
j#4! 278.092 cm (9 ft 1.5 ir1) I 9L075 cm (3 ft 0.3 in) I O.Q cm (Qin) 
l#SI 328.092 cm (lQ ft 9.2 in) I 92.075 cm (3 ft 0.3 in) I 0.0 cm (9 i11) 
j#6I 378.092 cm (li.:ft4,~ in) l 92.075 Cl11 (3 ft 0.3 it1) I 0.Q 9111 (0 i11) 

Shield N ...• 1 

Source I 
Transition I 
Air Gap. I 

I Wall Clad l 

I 
I Nuclide 

I Pu-239 

Shields 
Dimension I Material I Density. 

3.50e+06 cm3 I polystyrene I 0.72 

I Air I 0.00122 

l Air I 0.00122 
.304 cm I Carbon I 7.85 

Source Input: Groupi11g}\1ethod - i\.ctual Photon Energies 
Ci j Bq I µ.C:i/cm3 I 

l.00OOe+O0O L 3.7000e+Ol0 J 2.8566e-001 I 
Buildup: The material reference is Source 

Ju tegra tion. Pammetet·s 
Radial 

Circumferential 
Y Difecti()ll (a){ial) 

Results ~. Dose Point# 1 - (128.092,92.075,9) cm 

I Duration 

I 00:00:00 

Bq/cm3 

1.0570e+004 

10 
10 
20 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) McV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0136 l.633e+09 
0.1129 1.761e+07 

.... No Buildup Wint Buildup No Buildup. With Buildup 
[ 1.452e-01 I 3.145e-01 I l.695e-02 I 3.672e-02 

·· I 4.910e-01 I 8.74Ie+00 I 7.595e-04 I l.352e-02 
l f I ! 
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Totals L . 1.651e+09 ........... I ~-~~~~~Q1 I ?-9??~~99 L 1.771e-02 J 5.024e-02 J 

Enet·gy (MeV) Activify ::~~~.;.::'i!:~ril~:=1::~:~::rw-~!:;:.~•1• Exp~~~:.~1• 
. . ......................... ······· . :N'C> 13t1ilcl~1p Witl1 13t1ilclup l'lC> 1311ilcl11p With Buildup 

0.0136 J l.633e+09 I ~.§:5§~~9? I J.~~8e:'.Ql I 1.9u~~9~ J 2.18le-02 
0.1129 I l.761e+07. .. I .~_&u~-91 I t~Jle+QQ I 4-Q~~e~Q4 I 7.l32e-03 

Totals ········I.... 1.651e+09 ......... J ... ~:177~:9!.J ..... ~·??~~~QQ_J .~•9?1e-02 ... J ... 2.894e-02 

Results - P()~~ :i:>()ill~ ft~ (?,?,~,0?2,??,.07$19)(!~•~ 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (McV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0136 l 
0.1129 J 
Totals L. 

l.633e+09 
l.76le+07 
l.651e+09 

. . . .. . . N() 1311ilcl1111 With 1311ilcl11p N() 13t1Ucl11p ·. WHJ1 1311!,cl11p 
I 5.061e-02 I l.090e-Ol I 5.908e-03 I l.272e-02 ..... l .. i.s83~~oi I .. 2.769~+00 ·· 1 ·· 2.449e-o4 I 4.2s2~~0-3 .. 

·•···•·········· } fqij2~;q!·.····J•.··•·-f~7-~-~±QQ J §j§~~~Q3 .... J ....... i.701e-02 
...... ······-····. 

Jl~sults - Do~_e :i:>C>iit! N ~ ~ (~?~•Q??,,?~~Q?~,Q) .~~~·····. 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm''/sec mR/hr mR/hr 

0.0136 
0.1129 
Totals 

1.633e+09 
l.761e+07 
1.651e+09 

.. ·.· NC) 1311ilclllp . Witl113t1i~clt1p 
i 3.102e-02 I 6. 711 e-02 I 

.. J i .o4s~-o I f.~ii~qtj I 
... . .. J }-~?~~:'.9~ L !_'.~~9~99 J 

... N<> 13t1Ucl~p ··. W~tI,1 1311ilcl11p 
}§~le-03 L 7.835e-03 
1.620e-04 I 2.819c-03 

It~~~~§i J .. ·•· 1.06se-02 

R~s11lt~ ~ J:>()s~ :J?<>iIJ,t ff ? ~ (J;~.o~i,~~'.97~~9) (!l'.ll .. 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm'/sec MeV/cm2/sec mR/hr mR/hr 

0.0136 
0.1129 
Totals 

1.633e+09 
l.76le+07 
1.651e+09 

... N<> 1311ilclt;tp .. WiJ~l 1311iJ<:J11p .... N() 13t1!!clJ,!P ... WiJh 13~1il~l11p 
I J.QQ~e-Q~ . I 4.}?7t!~Q~ I 2.344e-03 I 5.11 0e-03 

.. . . .. I ?}?~t::~Q? I ) ,?~41::-t-QQ l . 1.141 e-04 J l.986e-03 
.. l 2'.J~§~:'.0?, J ... J .. ~~~~±QQ J 2.458e-03 .... J 7.097e-03 

R~~11Jts ~ :t?<>~~:1:l<>i1!J ff§-(~7~.Q~?,,?~•97~~9).<!111 
Fluence Rate Fluence Rate Exposure Rate Exposm·e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 
............... N<> 1311ilcl11p .... Wi!l1 1311i~~llP N<> 13!!ilcl11p ·· .. W~!l1 1311ilcl11p 

l.633e+09 ......... J l.}~Qt::~Q? J 2.992e-02 L L588e-03 .... I .. 3.493e-03 
1.761e+07 .. J 5.444e-02 I ~.514t::~Q_l J 8.42le-05 J l.472e-03 
1.651e+09 ... J 6.805c-02 I 9.813e-01 I 1.672e-03 J 4.964e-03 

0.0136 
0.1129 
Totals 
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I 

I 
Date . I 

I 
By 

MicroShield 8.03 
rscs (8.03-0000) 

Checked 

I 

I 
Filename 

contact 1 rn model.msd 
. I . Run Date J 

I August 19, 2020 ... I 
Run Time 

13:01 :42 
Duration I 
00:00:01 ... 

I 
I 

Case Title 
Description 
Geometry 

I tf~ight 
I. Radius 

Project Info 
Case I 
Case 1 

I 
l 
I 7 - Cylinder Volume - Side Shields . .,----.. , . 

Source Dimensions 
184.15 cm (6 ft 0.5 in) 
77.788 cm(2 ft6.6 in) 

IAJ .. . :x Dtse Points Y ·. . ... ··1. z 
!#ti . 128.092 cm (4 ft 2A in) L9?-075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
I#;! 178.092 cm (5 ft 10. I in) I 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
1#31 228.092 cm (7 ft 5.8 in) ! 92,97? c111(3 ft 0.3 in) ! o:o cm (0 in) 
j#4j 278.092 cm (9 ft LS in) I 92.075 c:1p (3 ft 0.3 in) I 0,0 cm (0 in) 
liii?l 328.092 cm (10 ft 9.2 in) I 92.075 cm Oft 0.3 in) I 0.0 cm (0 in) 
l#6l 37~.092 cn1 (lJftJ.9 in) I 92.075 c;1~1 (3 ft 0.3 in) I 01Q c1-i:1(0 in) 

$.~.~1!1!3-

I 
I 

i 

Shield N I 
Source l 

Transition i 
Air Gap I 

Wall Clad I 

Nuclide r 
Sb-125 I 

Shields 
Dimension ! Material I De11sity. 

3,50e+06 cm3 I polystyrene l 0,72 

I Air I 0.00122 
i Air I 0.00122 I 

.304 cm ! Carbon I 7.85 

Source Input:.Groupingl\-1ethod.- J\ctual Photon Energies 
Ci . I Bq j µCi/c1113 I 

l.OOOOe+OOO I 3,7000e+Ol0 J 2.8566e-001 J 
Buildup: The material reference is Source 

l11teg1·ation Parameters 
Radial 

Circumferential 
Y Direction.(axial) 

Results - Dose Point# 1 - (128.092,92.075,0) cm 

llq/~•~a 
l .0570e+004 

J 
I 
I 

10 
10 
20 

x 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/ht· mR/hr 

. No Build11p With Buildup No Buildup . With Buildup 
0.0038 l.830e+09 I 4.510e-02 I 9.77le-02 I 3.665e-02 I 7.94le-02 
0.0272 4.732e+09 · I l.229e+Ol J 7.372e+Ol I l.636e~Ol I 9.814e-01 

i I I l 
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0.0275 I 8.828e+09 I 2.360e+Ol I l.444e+02 I 3.049e-01 I l.865e+OO 
0.031 I 3.065e+09 J 1.126e+Ol I 8.836e+Ol I l.013e-Ol I 7.945e-01 

0.0355 I l.54Ie+09 I 7.624e+OO I 7.953e+Ol I 4.645e-02 I 4.845e-Ol 
0.117 I 9.658e+07 I 2.829e+oo I 4.884e+Ol I 4.400e-03 I 7.597e-02 
0.159 I 2.580e+07 J l.166e+OO I 1.427e+Ol L 1.948e-03 L 2.385e-02 ........ , ....... 

0.1726 J 6.707e+07 .... 1 3.41 le+OO I 3.742e+Ol I 5.817e-03 I 6.382e-02 
0.1763 I 2.550e+09 I 1.337e+02 I l.426e+03 I 2.293e-01 I 2.445e+OO 
0.2041 I l.194e+08 J 7.747e+OO I 6.859e+Ol I 1.373e-02 I l.216e-01 

I 0.2081 I 8.997e+07 .... I 6.005e+OO I 5.200e+Ol I 1.069e-02 I 9.258e-02 

I 0,2279 I 4.862e+07 .... J 3.708e+OO I 2.913e+Ol t 6.725e-03 J 5.284e-02 
0.321 I l.543e+08 ... I 1.957e+OI I 1.132e+02 I 3.743e-02 ... I 2.165e-01 ......... , ....... 

I 0.3804 I 5.534e+08 J. 9.063e+Ol I 4.552e+02 I 1.760e-Ol I 8.841e-01 
0.408 1. 6.728e+07 I l.225e+Ot I 5.817e+Ol I 2.390e-02 I 1. l 35e-01 ... , ................... ··~···· 

0.4279 I l.085e+l0 I 2.124e+03 9.716e+03 L 4.153e+OO I l.900e+Ol ..... .,., ............... ······-···· 

0.4435 I l. l 18e+08 I 2.310e+Ol I l.028e+02 L 4.524e-02 I 2.014e-01 ... ··············· ·······,-··•,.• ···········--········· 

I 0.4634 I 3.83le+09 ..... I 8.464e+02 I 3.644e+03 I l.660e+OO I 7.146e+OO 
···········--········· 

0.6006 I 6.576e+09 J 2.163e+03 L 7.764e+03 J 4.222e+OO I l.515e+Ol 

I 0.6066 I 1.858e+09 J 6.207e+02 L 2.213e+03 I 1.21 le+OO I 4.316e+OO 
0.6359 .... 1 4.189e+09 I l.505e+03 I 5.197e+03 I 2.926e+OO ! 1.01 le+Ol .................... ···········-··· 

I 0.6714 I .. 6.707e+08 J 2.620e+02 I 8.726e+02 I 5.074e-Ol J .. l.690e+OO ................ ··············-·· ··········-···--······ ···········-··· 

Totals 
... ·.·······L 

5.186e+10 ............ J. 7.880e+03 I 3.220e+04 J .. 1.589e+01 J 6.591e+01 ... .. . . .. . . . ................... , .... ····················-············-···-····· 

I .. Re~ults - ])()~~ J!<li11t # J '.'.. Q7~•99~,9~.Q7~,Q) ~~11 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (Me V) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/Iu 

... N<l ~11ilc~11p . VV~t~ ;t311il~up .N{) ~u~l~t1p .. Wit~ ~ll~l~up 
I 0.0038 I l.830e+09 J ~-§~2~:-9i .. L 5.803eK02 I 2.186e-02 I 4.716e-02 

I 0.0272 I 4.732e+09 I 6.663e+OO L 3.852e+Ol L 8.870e-02 I 5.128e-01 .......................... , .. 

I 0.0275 L 8.828e+09 J 1.279e+Ol I 7.54le+ol I l .652e-01 I 9.742e-Ol 
0.031 I 3.065e+09 J 6.064e+OO I 4.613e+Ol l 5.452e-02 I 4.148e-Ol ......... .. ·········-···· ......... , ........................ 

I 0.0355 I l.54le+09 I 4.088e+OO I 4.170e+Ol I 2.49le-02 I 2.54le-Ol 
0.117 I 9.658e+07 I l.504e+OO I 2.576e+Ol I 2.339e-03 I 4.006e-02 

······················· ·-
0.159 I 2.580e+07 .. l 6.192e-01 J. 7.492e+OO ..L. 1.035e-03 J l.252e-02 

·····················, ........ 

0.1726 I 6.707e+07 I 1.81 le+OO I l.962e+Ol .L 3.089e-03 . ... L 3.346e-02 . ·~· ........... ,~, ......... _.- .. ·.· 

0.1763 .. J 2.550e+09 I 7.102e+Ol J 7.475e+02 J l.217e-01 I l .28le+OO 
..... ······· .·~· ..... 

I 0.2041 J l.194e+08 ... J 4.l 12e+OO L 3.588e+Ol I 7.29le-03 I 6.362e-02 .... . ........... ··: .. ~. 

I 0.2081 J 8.997e+07 ......... J 3.187e+OO I 2.720e+Ol I 5.674e-03 4.842eK02 

I 0.2279 J .. 4.862e+07 I l.968e+OO I l.523e+Ol l 3.569e-03 l 2.762e-02 
0.321 I l.543e+08 l l.038e+Ol I 5.913e+Ol t l.985e-02 J .. l.131 eKO 1 

0.3804 I 5.534e+08 ... L 4.804e+Ol I 2.373e+02 I 9.329e-02 L 4.609e-Ol .. . 

0.408 6.728e+07 ...... J. 6.49le+OO I 3.030e+Ol L l.266e-02 I 5.91 le-02 .. 

I 0.4279 l.085e+l0 I l.125e+03 I 5.059e+03 I 2.200e+OO J 9.892e+OO 

I 0.4435 l. l 18e+08 I 1.224e+OI I 5.35le+Ol I 2.397e-02 I l .048e-01 

I 0.4634 3.83le+09 ... t 4.483e+02 I l.896e+03 I 8.79le-01 I 3.719e+OO 
0.6006 6.576e+09 I l.144e+03 I 4.040e+03 I 2.233e+OO L 7.885e+OO 

I 0.6066 l.858e+09 I 3.283e+02 I 1.15le+03 I 6.404e-Ol I 2.246e+OO 
1 I ' I 
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0.6359 I 4.189e+09 I 7.957e+02 I 2.704e+03 I l .547e+00 I 5.259e+00 
0.6714 I 6.707e+08 I l.385e+02 I 4.54le+02 I 2.682e-0l I 8.793e-0l 

···.·-· 

Totals L. 5,186e+10 

·········' 
4.171e+03 .J 1.676e+04 J ..... 8.419e+O0 J 3.433e+0l 

····························'•""" .. ••······ 

Results - Dose point # 3 ~ (~28.09~,?~•975,0) ~m 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

l 
..... :Ne> Jl11ilcl11p . \Vith Jl11ilclup 1'f() Jl1dlcl11p Wit~• ll11ilclup 

0.0038 l.830e+09 ........ l l.572e-02 L 3.386e-02 I 1.278e-02 I 2.752e-02 
0.0272 4.732e+09 I 3.970e+00 J. 2.330e+0l I 5.285e-02 I 3.I0le-01 

···----····.·········· ··-·····-

0.0275 ..... J 8.828e+09 .. J 7.62le+O0 I 4.564e+0l I 9.845e-02 I ... 5.896e-0l ... ·-··-···· 

0.031 .... J 3.065e+09 t 3.63le+O0 I 2.810e+0l I 3.265e-02 L 2.527e-0l 
0.0355 I l.541e+09 I 2.457e+00 I 2.548e+Ol I l.497e-02 I l.552e-0l 

J 
................. . .......................... 

0.117 I 9.658e+07 9.12le-Ol I l.546e+0l I 1.419e-03 
! 

2.405e-02 I 
I .... 0.159 .... J 2.580e+07 ........ J 3.757e-Ol I 4.488e+00 I 6.279e-04 ........ 1 7.S0le-03 

I 
I 

I 
I 
I 

.... ···-···············-···-··· 

0.1726 I 6.707e+07 I l.099e+O0 I l.l 75e+0l J l.875e-03 .. l .. 2.004e-02 
································-·· 

0.1763 I 2.550e+09 .... J 4.310e+0l I 4.476e+02 I 7.389e-02 I 7.673e-0l 
0.2041 .... I l.194e+08 ... 1 2.496e+00 J 2.149e+0l I 4.425e-03 I 3.809e-02 

··················-······ 

0.2081 I .. 8.997e+07 I 1.934e+00 I l.629e+0l I 3.444e-03 I 2.900e-02 
.... ···································-· 

0.2279 I 4.862e+07 J 1.194e+OO L 9.121e+00 L 2.166e-03 I 1.654e-02 
0.321 I l.543e+08 6.295e+00 I 3.545e+0l I l.204e-02 I 6.780e-02 

····-···-··············-····· 

0.3804 I 5.534e+08 I 2.913e+0l I l.423e+02 L 5.657e-02 J 2.764e-01 
0.408 L 6.728e+07 I 3.936e+00 I 1.8l 8e+Ol L 7.677e-03 I 3.546e-02 

··········-················· ··-····· ~. . ................ ······ ·-·· .. 

0.4279 t l.085e+l0 I 6.821e+02 l. 3.036e+03 I l.334e+00 l 5.936e+00 ... 

J 
.l .. 

0.4435 ... J l.l 18e+08 I 7.417e+OO I 3.2l2e+0l l .453e-02 l 6.290e-02 
0.4634 I 3.83le+09 

.. I 
2.717e+02 I 1.138e+03 J 5.328e-0l I 2.232e+00 
················.·····,······· ······-····. 

0.6006 ·.·.· .. r ..... 6.576e+09 ..... I 6.928e+02 L 2.428e+03 I l.352e+00 I 4.738e+00 
····················---······· 

0.6066 ... 1 .. l.858e+09 J 1.988e+02 I 6.919e+02 L 3.877e-0l I l.350e+00 
0.6359 I 4.189e+09 .. J 4.817e+02 I l.625e+03 I 9.367e-01 I 3.160e+00 .......... , ........ 

0.6714 l 6.707e+08 l 8.383e+Ol I 2.729e+02 J 1.623e-01 l 5.285e-Ol 
·················'·················-.-·-· 

Totals ...... J . 5,186e+10 .. J 2.526e+03 J 1.007e+04 J 5.096e+O0 J 2.063c+0l 
······························,·········-······· .. ··.-.. ·.··,,·.··.· .. ····-.-·.·.·············· 

g~~llJ~~ '.' ]:)(}~~ P(}i11t N 1 '.' (2?~-0~~,~~~~??,9) ~111 ... ... ........ . .. . ...... ... .. 
Fluence Rate Fluence Rate Exposure Rate1Exposm·e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec McV/cm2/sec mR/hr mR/hr 

0.0038 J 
0.0272 J 
0.0275 ... 1 
0.031 

0.0355 
0.117 
0.159 

0.1726 
0.1763 
0.2041 
0.2081 

No Buildup With Buildup No Buildup With Buildup 
L83oe+o9 . .. I 9.636e-oi I }:ciss~~Qi l 7:~j}~~oi l T.69s~~02 . ·. 
4.732e+09 I 2.589e+O0 I l.54le+Ol I 3.447e-02 I 2.052e-0l 
8.828e+09 J 4.974e+O0 J . 3.02le+Ol f 6.425e-02 J 3.902e-Ol 

~:~1~::~; I ~:!~~::~~ J !::~1::~! L ~:t:~::~~ I !:~;~::~~ 
9.658e+07 .. I 6.035e-01 I 1.0l 8e+Ol I 9.387e-04 I l.583e-02 
2.580e+07 I 2.487e-01 I 2.956e+00 I 4.156e-04 I 4.939e-03 
6.707e+07 .... 1 7.274e-01 I 7.738e+00 I. 1.241e-03 l l.320e-02 
2.550e+09 J 2.852e+0l L 2.948e+02 I 4.890e-02 I 5.054e-0l 

I l.652e+00 I 1.416e+0 1 J 2.928e-03 I 2.51 0e-02 
I l.280e+00 I l.073e+0l I 2.279e-03 I 1.91 le-02 

l.194e+08 
8.997e+07 
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0.2219 I 
o.321 I 

o.3804 I 
o.408 I 

0.4279 I 
0.4435 I 

4.862e+07 
l.543e+08 
5.534e+08 
6.728e+07 

4.164e+OO 
l .926e+Ol 
2.603e+OO 
4.510e+o2 

I 6.012e+OO 
I 2.340e+Ol 

9.402e+Ol 
..... ··~··.······. . . ·- .... 

l.20le+OI 
2.006e+03 
2.123e+Ol 

I 1.433e~o3 
I 1.964e-o3 
I _ 3.741e-02 

I 

l.090e-02 
4.475e-02 
l .826e-01 
2.343e-02 

I o.4634 I 

l.085e+l0 
1.1 l8e+08 
3.831e+09 
6.576e+09 
l.858e+09 
4.189e+09 
6.707e+08 
5.186e+10 

4.904e+OO 
l.796e+02 

I 
I 
I 
I 
I 
I 
I 
I 
I 

7.525e+02 
I 
I 
I 
I 
I 

5.077e-03 
8.820e-01 
9.605e-03 
3.523e-O I 
8.939e-01 
2.563e-01 
6.191e-01 

I 
I 
I 
I 
I 
I 
I 

3.923e+OO 
4.157e-02 
l.476e+OO 

1
1
_ 0.6006 __ I 

0.6066 I 
4.580e+02 
l.3 l4e+02 

l.606e+03 
4.579e+02 
l.076e+03 

I 
L 
l 

3.135e+OO 
8.931e-01 

I o.6359 I 
I 0.6114 I 

3.184e+02 2.092e+OO 
3.498e-01 l.807e+02 l.073e-Ol 

J __ Totals ___ L 
5.54le+Ol 
1.670e+03 J 

····-············· ... ····-····· 

6,658e+03 
···-·····················-··.········ 

I 
J __ 3.367e+00 

I 
L l.364e+Ol ___ J 

I -___ ___ ____ __ Re~t1lt~ - Q-()S(; l?()J11t #I? '.'. (~~~.0~7,9~'.9!??.9)~111 ___ _ ___ _ 

!Energy 0\1•~ Activify (Photons/sec) .·;:~~~!:;•:~fi:Yi:1 E:~:tt•. ::1;f ~~::• 
I 0.0038 j l.830e+09 i 6.237e-03 I l.360e-02 I 5,069e-03 j l.105e-02 r 0.0272 I 4.732e+09 r l.80le+OO I l.084e+Ol T 2.397e-02 I .. l.443e-Ol 
r 0,0275 I 8.828e+09 I 3.460e+OO I 2.i2s~+rii · 1 · 4.469e-02 I 2.746e-01 
I - 0.031 I 3.065e+09 ... f 1.663e+OO I 1.3l5e+Ol I 1.495e-02 i l.182e-Ol 
I - 0.0355 I 1.541e+09 I l.132e+OO I i.i93~+01 T 6.897e-03 I 7.266e-02 
- 0.117 9 .658e+07 I 4.250e-O 1 I 7.172e+OO I 6.611 e-04 I l.1 l 6e-02 

0.159 2.580e+07 .. I l.75le-01 j 2.085e+OO I 2.927e-04 I 3.484e-03 
0.1726 6.707e+07 I ii24~-01 I s.460e+OO I 8.738e-04 I 9.3lle-03 

I.... 0.1763 2.550e+09 I I99~i±gi J:}:@qi+◊? L 3.444e-02 ... I .. 3.566e-01 
I 0.2041 l.194e+08 J 1.163e+o0 L 9'.99se+OO J 2.063e-03 __ L l.772e-02 
I 0.2081 8.997e+07 I 9.017e-Ol I r?78c::+QQ J 1.605e-03 j l.349e-02 

0.2279 4.862e+07 J 5.567e-01 I 4.246e+OO J _ 1.0IOe-03 I 7.700e-03 
0.321 l.543e+08 J 2.934e+OO I l.654e+Ol L 5.6lle-03 J },J63~-o~ 

0.3804 5.534e+08 J )}??c::+01 I 6.650~±0! J 2.636e-02 I l.291e-01 
0.408 6.728e+07 _______ J ).~}4<!:QO J ~A??e+OO I 3.577e-03 __ I l.658e-02 

0.4279 1.085e+l0 J 3.178e+02 I 1.419e+03 J _ 6.215e-Ol I 2.776e+OO 
0.4435 -- J 1.118e+08 I 3.456e+OO I J:?9~~±01 J ___ 6.768e-03 I 2.942e-02 

~::i~: I ~:~;~::~! •--•-- l ~:;~~::~; l ti1~::i1 J ~:;;i::~! t 1:~11::~~ 
I 0.6066 __ L 1.858e+09 J 9.26le+Ol I 3.243e+02 I 1.806e-Ol I 6.326e-01 I 0.6359 ___ I 4.189e+09 __ I 2.244e+02 I 7.62le+02 L 4.364e-01 I l.482e+OO 

I .. i:::1: J ~:i~~::~~ J !:i~~::~! J !:~:~:;~~ J ;.-:;::~~~ J ~ .. :;i:~~~ I 
I ll~sults -~- P()~~}?()i11t ~ § - (37~.092,97'.Q??,Q) ~111 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm1/sec MeV/cm1/sec mR/hr mR/hr 

o.o03s J 
0.0212 I 

________ N() l:J1lilclt1p _ W!tl1Jluilclu1J _ No 1:J11ilcl~1p ___ With Buildup I 
1.830e+09 _ I 4.226e-03 I 9.295e-03 I 3.434e-03 I 7.554e~03 I 
4.732e+09 - I L:312e+()() I i985e+()() I _ l.747e-02 I 1.063~-0l I 
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0.0275 8.828e+09 .... I 2.523e+OO 
0.031 3.065e+09 I l.217e+OO 

0.0355 l.54le+09 I 8.308e-Ol 
0.117 9.658e+07 I 3.l37e-Ol 
0.159 2.580e+07 I l .293e-01 

0.1726 6.707e+07 J 3.783e-Ol 
0.1763 2.550e+09 J 1.483e+Ol 
0.2041 l.194e+08 I 8.59 le-O l 
0.2081 8.997e+07 .. I 6.659e-Ol 
0.2279 4.862e+07 I 4.111 e-0 l 
0.321 l.543e+08 I 2.167e+OO 
0.3804 5.534e+08 ...... I 1.003e+Ol 

I 0.408 6.728e+07 .. J 1.355e+OO 
.......................... ·····-

0.4279 l.085e+10 J 2.349e+02 ..... 

0.4435 1.118e+08 I 2.554e+OO ... ....................... ··-··-.·· 

0.4634 I 3.83le+09 I 9.356e+Ol 
0.6006 I 6.576e+09 ......... J 2.387e+02 
0.6066 I l.858e+09 .. J 6.849e+Ol 

.... ·········-···· 

0.6359 I 4.189e+09 I 1.660e+02 
0.6714 I . 9.707e+Q~ .. .. J 2.889e+Ol 
Totals .·· .... I 5,186e+10 I 8.70le+02 

I 1.566e+Ol I 
I 9.707e+OO I 
I 8.816e+OO I 
I 5.314e+OO I 
I l.546e+OO I . . . ... . . . ............... , 

I 4.051e+OO t .. 
I l.544e+02 I ······················· .. , .... __ .. 

I 7.420e+OO I ····················-·· . 

I 5.626e+OO I 
1 3.l53e+OO I 
I l.229e+Ol I 
I 4.944e+Ol I 
I 6.318e+OO I 
L l.055e+03 I ·-·········--······-······ 

J. 1.l 17e+Ol I ............................. , ...... 

I 3.96le+02 L 
I 8.469e+02 I 
L 2.414e+02 I 
I 5.672e+02 I 
I 9.529e+Ol I 
I 3.505e+03 I 

3.259e-02 I 
l.094e-02 l 
5.06Ie-03 I 
4.879e-04 I 
2.16le-04 l 
6.45le-04 L 
2.543e-02 l .. 
l.523e-03 l 
1.185e-03 I 
7.456e-04 I 
4.145e-03 I 
1.948e-02 ..... I 
2.644e-03 I 
4.593e-01 I 
5.002e-03 I 
l.835e-01 J 
4.659e-Ol I 
1.336e-Ol I 
3.228e-01 I 
5.594e-02 I 
1.752e+00 I 
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2.023e-Ol 
8.729e-02 
5.37 le-02 
8.266e-03 
2.584e-03 
6.909e-03 
2.646e-01 
l.316e-02 
l .002e-02 
5.718e-03 
2.35 le-02 
9.601e-02 
l .232e-02 
2.064e+OO 
2.188e-02 
7.768e-Ol 
l.653e+OO 
4.708e-01 
l.103e+OO 
l .845e-Ol 
7.174e+00 
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I 
Date By 

MicroShield 8.03 
rscs (8.03~0000) 

Checked 

I 
I ..... contac:~

1
1:~

1
~:::el.msd ..... ... J A~i::~~1 ~:;~O?Q .. . l ~~~1s!i;•~e l .. ~;:1~3;:iit 

.. }> l'()j~~~J11f<> .... 
Case Title 

p~scription 
G~()111~try 

Source Dimensions 
JI~igl1t I 1$4.J? 9111 (ti ftO-Ii11} 

Case I 
................. ·~ 

Case I 

I 
I 
L 
I Radius . ... J .. . .. .. . . .......... Zr??? '?!1\('.2.Jt §.§)11) - ... . 
r ... Dose Points 
Al x r ·· · v I z 
#iJ ti~-0?? !?III (4Jt 2,4 i11) I ?'.2.,9?? Clll (:, ft Q,'.3 J11) I 9.9 C:111 (9 i11) 
#21 178.092 cm (5 ft I 0.1 in) I 92.075 cm (3 ft 0.3 in) I 0.0 cm (0 in) 
l#jl )iij.99} c~)1(?ft{.~J11) •L~i,97~~1:ri (i rt qj }~jl 9.qc~i CQ foj 
l#4j }]8.Q9'.2, 911) (? ft l,? i11J I 9'.2.,07? 9111 0 ft Q.3 in) I Q_.Q C\lll (QJ1I) 
l#?I }'.2.?,Q?'.2. 9111 (IQ ft 9.'.2, j11) L9?'.07? c111 Q f~ 9'.? in) 19'.Q C\111 (Q i11)1 
l#§J.}7?,09?9)1{1} ft: 4.9 }t1) .. J 9'.2.-07? gtI) 0 ft:O:Ji11J.I.Q&~1~~(Q i11) ... 

Shield N I 
Source l 

Transition I 
.. Ai1·Q~p .. I .. 

I . Wall Clad .. J 

Shields 
Dimension ·· I Matel'ial 

3.50e+06 cm3 I .. pCllystyr~ne 
.. .. J Air 

J Air 
.304 cm .. J . ...... _Q!¼rbon 

L l)(!ll~~ty 
I 0.12 
L 0.00122 
I Q.QQl}~ 

_J 7.85 J 
I ··· . ~OllJ'~(!J11 pllt: G~·<>11pi11g M(!tl1c,cl -:- j\l!tu~Lflt<:>t<>11 ~Jl(!t·gi_~~ .... 
I .. Nuclide ... I Ci .. J ~q ............... 1 ... ll£i/~11!~ .. J :l:lq/~~~!3 

I·••···•· 
1;~~~~~1 ..... I .... ····· ·t:◊iii::i◊i ....... J ·••·•l:Jiii::itl •... 1 11;:~;:iit .. ·.·· J· .. ···· !:ri~;ri::66: 

I 

l 
............................. ····-······· .......... ·····.··-··.···· 

Buildup: The material refet·ence is Som·ce 
... J11!~g1·~tion P~r~11,1~t~r~ .... 

Radial 
Circumferential 

. . ... .. .. . . . . .... y l:)ii-<!~Jig~ (11>Fi11l) . . 

llest1lts "'.. l)o~~ I><>i•!.t ti} "'. (1~~-9?2,9~:9??,.9) c111 

····· 1 10 

.... ·· ··•·••··· t 10 ··········· ...... J ..... 20 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0,0033 8.640e+08 
No Buildup With Buildup No Buildup With Buildup 

I 1.ssse-02. I 4-.02.se-02. I i.130e-02 I i14-8e-02 . 
I I I I 

I 
I 
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I 0.0033 I 2.482e+09 I 5.337e-02 

I 0.024 J 2.528e+09 I 4.351e+OO 
0.024 I 7.655e+09 I 1.318e+Ol 

I 0.0242 I 1.442e+10 I 2.56le+Ol 
0.0242 J 4.760e+09 I 8.457e+OO 

I 0.0273 I l.58Ie+09 I 4.152e+OO 
0.0273 I 4.789e+09 I l.257e+Ol 
0.2551 j 7.156e+08 J 6.445e+Ol 
0.3917 I 2.401e+l0 4.110e+03 
0.6381 I 3.592e+05 L l.297e-01 .. 

Totals . J . 6.380e+10 ... J 4.243e+03 

I 1.l56e-0 l I 
I 2.049e+Ol I 
I 6.206e+OI I 
I I.226e+02 

··-· I 
I 4.047e+Ol I 
I 2.508e+Ol I 
I 7.595e+01 1 .... 

I 4.547e+02 L 
I 2.016e+04 I 
I 4.470e-Ol I 
J 2.096e+04 .L .................. ········ ... ···-····~--

4.970e-02 
8.514e-02 
2.579e-Ol 
4.879e-Ol 
1.61 le-Ol 
5.467e-02 
l.656e-01 
l.193e-01 

7.997e+OO 
2.522e-04 
9.396e+00 

I 
I 
I 
I 
I 
I 
I 
I . l 
I 

.. J 

l.077e-Ol 
4.0lOe-01 
l.214e+OO 
2.335e+OO 
7.710e-01 
3.302e-O 1 
1.000e+OO 
8.419e-Ol 
3.923e+Ol 
8.690e-04 
4.627e+01 I 

~~~11lts :- J:>9~~ :f>()it~t f!}, .'." OJ~.Q?~,?~_.Q7_~,Q) <?m ... . ... ·.· ·.· .... •·· ... I 
Fluence Rate Fluence Rate Exposure Rate Exposm·e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/h1· 

0.0033 ····1....... 8.640e+08 11~1i:~11p 1Wl:~!!~6i~pl Ni:~i~1't· .. , wi:i2~:!ttup 
J 2.482e+09 L i,t?i~~Qi I 6.~§~e-02 I ... 2.964e-02 I .•... 6.396~-02 
j 2.528e+09 I 2.385e+OO j 1.081 e+O 1 I 4.666e-02 I 2. l l 5e-O 1 
I 7.655e+09 J 7.2i2~±99 I 3.274e+Ol I l.413e-01 I · 6.407e-01 

...... I . l.442e+l0 j 1.49~~+01 I §A§Q~±Ol J 2.671e-01 I 1.231e+OO 
I L 4.760e+09 ... L 4.630e+OO I ?,.}}~~±Qi I 8.820e-02 I 4.064e-01 

I, J !:~!!::~~ ~:!~~::66 l iJii::g! I 1:&~t:~~ I !:;~:::6! 

0.0033 
0.024 
0,024 

0.0242 
0.0242 
0.0273 
0.0273 
0.2551 
0.3917 
0.6381 

I 7.156e+08 3.420e+Ol I 2.~7(je+02 I 6.33Ie-02 I 4.399e-01 

L J :::i;::~~ !·.~~~:~it I tiit;~it I · i-.~~!:~g~ · · I ... !·.~1i:~g; 
I.. Totals J 6.380e+10 L 2.,2.;i9l)±93- J }'.9?3-~±Qt L S.004e+00 J 2.415e+0l 

I ~~~ll}t~ '." ]:)()~~ :f>C>'I~t If.} .'.'. (2.~~.()92.,?2.:Q?;i,Q) (!11~ .. 
Fluence Rate Fluencc Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) McV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.0033 
0.0033 
0.024 
0.024 
0.0242 
0,0242 
0.0273 
0.0273 
0.2551 
0.3917 
0.6381 

I... Totals 

I 

. N{) ~11ilcJ.11p Wit1-~ ~11ilcJ.11p. :NC> ~1~i!cJ.11p .. With BuilcJ.11p 
8.640e+08 I 6.476e-03 I l.395e-02 I 6.03le-03 I l.299e-02 
2.482e+09 .·· j 1.86le-02 , · 4.007e-02 I l.733e-02 .. f 3.732e-02 

2.528e+09 · J lAJ?e+OO f (j,4??~±9q I 2.762e-02 J l.266e-Ol 
7.655e+09 I 4.iJ61;:+00 I 1.959e+Ol I 8,366e-02 I 3.834e-01 
l.442e+l0 J 8.306e+OO I },?§~e+Ol L 1.582e-01 .. L 7.370e-Ol 
4.760e+09 J 2.742e+OO I 1.277e+Ol J .. 5.224e-02 I 2.433e-Ol 
l.58le+09 
4.789e+09 
7.156e+08 
2.40le+l0 

I L34le+QO L 7.926e+OO L l.765e-02 J l.044e-01 
.I. 4.060e+OO l 2.400e+Ol. I 5.346e-02 I 3.161e-01 

I ri;~::6! I !:i~i::6~ I i::;i:~~t I ~ .. i~:=~~~ 
3.592e+05 .. J 4.l53e-02 I 1.398e-01 I 8.073e-05 J 2.718e-04 
6.380e+ 10 L 1.364e+03 J ~-???~±93- L 3.025e+00 J 1.449e+0l 

Results - Dose Point# 4 M (278.092,92.075,0) cm . . . i I I . 
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Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (Me V) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

No Buildup Witl1 Buil<lup . N() :Qt1Hdup Witl1 :Quildup . ... .. .. .. . ...... . ..... 

0.0033 I 8.640e+08 I 3.969e-03 I 8.589e-03 I 3.697e-03 I 7.999e-03 
0.0033 I 2.482e+09 I l.140e-02 I 2.468e-02 I l.062e-02 I 2.298e-02 
0.024 I 2.528e+09 I 9.143e-Ol I 4.251e+OO I 1.789e-02 I 8.319e-02 

·····-:·····. 

0.024 I 7.655e+09 I 2.769e+OO I l.288e+Ol I 5.418e-02 I 2.520e-Ol 
0.0242 I l.442e+10 5.382e+OO 2.544e+Ol l.025e-01 4.847e-Ol I I L I 

L 0.0242 J 4.760e+09 I l.777e+OO I 8.400e+OO I 3.385e-02 L l .600e-01 

I 0.0273 I l.58le+09 I 8.746e-01 I 5.244e+OO I 1.152e-02 I 6.905e-02 
0.0273 I 4.789e+09 I 2.649e+OO I l.588e+Ol I 3.488e-02 I 2.09le-Ol 

I 0,2551 J 7.156e+08 I l.373e+OI I 9.388e+Ol I 2.542e-02 l 1 .738e-Ol 

I 0.3917 I 2.40le+10 I 8.734e+02 I 4.163e+03 I 1.699e+OO I 8.IOle+OO 
I 0.6381 I 3.592e+05 I 2.745e-02 I 9.253e-02 I 5.336e-05 . L l .799e-04 

I .. J 
.. ·····-······························-· 

J 
........... ···············-······· 

Totals ...... L 6.380e+10 9.015e+02 4.329e+03 J 1.994e+00 J 9,564e+00 
···········-···.··.············ ... ·····-•·:·.··········· 

I :Results - Dos~ :Poi11t # ;; - (~2.~.992.,?2..~7?,,0) ~111 . 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (Me V) Activity (Photons/sec) MeV/cm2/sec Me V /cm2/sec mR/hr mR/ht· 

.. N<> ;I311ildt1p Witll lluilcl11p .... No ll11Hcl11p With ll11ilclup 
0.0033 J 8.640e+08 I 2.s69e-o3 I 5.602e-03 I 2.393e-03 I 5.217e-03 

J I 
················-··· ............ "i" ·····-·············· -······· 

I I 0.0033 2.482e+09 7.38le-03 J 1.609e-02 6.874e-03 l.499e-02 

I 
············-·········· ········-·· J 0.024 I 2.528e+09 6.315e-01 I 2.975e+OO 1.236e-02 I 5.821e-02 

.. ····-············· ......... ·-·~· 

0.024 I 7.655e+09 I l.913e+OO I 9.0lOe+OO I 3.743e-02 I 1. 763e-O 1 
0.0242 I l.442e+l0 I 3.720e+OO I 1.78le+Ol .L 7.086e-02 l 3.393e-Ol 
0.0242 I 4.760e+09 I l.228e+OO i 5.88le+OO I 2.340e-02 l l.120e-01 
0.0273 J l.58le+09 l 6.083e-01 I 3.689e+OO I 8.009e-03 L 4.858e-02 
0.0273 I 4.789e+09 I l.842e+OO L 1.1 l7e+Ol I 2.426e-02 I l.47le-Ol 
0.2551 L 7.156e+08 I 9.673e+OO I 6.632e+Ol I 1.791e-02 I 1.228e-Ol 

··········-·· ... ···· ········-············ 

0.3917 I 2.40le+10 6.153e+02 2.945e+03 1.197e+OO 5.730e+OO J I I 
L 

................... ·-····· 

0.6381 I 3.592e+05 I l.935e-02 I 6.555e-02 3.76le-05 I 1.274e-04 ............. ········-···-

I Totals ........ L ... 6.380e+10 J 6.350e+02 J 3.062e+03 1.401e+OO J 6,755e+OO 

.~l!sults ~ l)()s~ r'<>i11t # § - (~7~.()~~~?~-975,()) ~11! .. 
Fluence Rate Fluence Rate Exposure Rate Exposm·e Rate 

Ene1·gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/h1· 

0.0033 
0.0033 
0.024 
0.024 

0.0242 
0.0242 
0.0273 
0.0273 
0.2551 
0.3917 

No Buildup With Buildup No Buildup With Buildup 
8.640e+08 .•....• , i>i4I~~03 ·· 1 is29~~03 r I.62ie~03 .... i 3.566~~03 ... 
2.482e+09 ....... r 5.QQle-03 1 · 1.lOOe-02 l 4.657e-03 I l.024e-02 
2.528e+09 
7.655e+09 
l.442e+10 
4.760e+09 
1.581 e+09 
4.789e+09 
7.156e+08 
2.401e+l0 

.. J 4.574e-01 I . 2.180e+OO r 8.95le-03 l 4.266e-02 
I l.385e+OO I 6.603e+OO I 2.7 lle-02 I l.292e-O 1 
J 2.696e+OO l L306e+Ol I 5. l35e-02 l 2.488e-Ol 
I 8.90le-Ol I 4.312e+OO J 1.696e-02 I 8.214e-02 

.I 4.434e-01 I 2.7l7e+OO L 5.838e-03 I 3.578e-02 
.. L 1.343e+OO I 8.230e+OO I 1.768e-02 I l.084e-O l 
l 7.144e+OO I 4.926e+OI I 1.323e-02 I 9.120e~02 
I 4.547e+02 i 2.190e+03 I 8.848e-01 I 4.261e+OO 
J t • . 
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0,6381 
Totals 

3.592e+05 
6.380e+10 

1.43 l e-02 4.879e-02 
4.691e+02 2.276e+03 
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2.782e-05 I 9.486e-05 
1.032e+00 I 5.013e+O0 
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I 
I 

MicroShield 8.03 
l'SCS (8.03-0000) 

By I 
. . ... J . 

Checked 

p~~ T@.Pl0-083 Rev01 
Page 222 of 226 

1 •··. 

Filename 
contact Im model.msd 

! Run Date · I . 
. . ... J . .. ... . . J\t1g~1st} ~~ 2.Q2.Q ...... 1 

Run Time L Duration 
13:57:05 .... J .. 00:00:00 

Case Title 
. Q<!~criptiQl} 

Proje~t Info 
Case 1 
Case 1 

. . . Q(;!Qll~<!t\'Y 

I 
I 
I . 7 ~ C:::yli11q€!r yc*1111e ~ ~ide Shields 

I · .. J:l<!igllt . . J 
L Radius.. L 

Source Dimensions 
1 ~4)? CnJ (<5 .~. Q.$ Jt~) 

.. ······.· ??-?~~ 91~~ ('.2ft§.<5 i11) .. 

\ Dose Points 

IAI ... . .... X ..... .. . .. . ¥...... . ...... Z 
l#lJ 12.8'.Q22. Cl11 (4ft 2.4 it~) I n-97? ~111 (JJtQ.} in) I Q.Q 91~1{QJ11) 
l#2.l}78.092. cn1 (5 ftlOJ it1) I <)2..Q?5 gn1 (J ft Q.}}n) I Q.Q 91~1(Q _i11) 
l#}t2.z~~922 cm(?~ 5.~ in) I n-97? 911}0 f1;Q.} i1}) I 9.9 9111JQJ11J 
1#41 2.7~.Q<)'.2 cm (9ft l} i11) I 92.'.Q?Ictll O ftQJ iri) I Q.Qc:111 (Q)11) I 
l#?I }2.~'.Q<)2. cm(lQ ft 9.2 in) I 92..Q75 Cl11 (JftQ.} in) I Q.Q ~11! (Q i11) ·I 

I#§! }7I-9n c:1nc12.J!4-9 in) .. J 92.'.Q?? <?!J~(} ~9}.tlJ.J9:9<?111JQJ11). 

! Shields 
I Shield N I ... Dimension I Material I .. :P(!11~ity 

T!:l~~~i:n l ··· 3.50e+06 Cl11
3 

.. J .. p9lyxh:l'<!ll<! J Q.~J(2.2. 
,<\it· g~p l I Air ..... I 0.00122 

Wa11 Clad J ... .304 cm ... J Carbon... L 7.85 

r . . §Cllll'Ce Inpllt: 9rollpi11g M~tl1Clcl :-Actul;ll :r11()~()ll Ji:11~rgt~i;; .. 

ft ... ~$ ... ,...... -

__,___---_..-~X 

I Nuclide I q .. ... I Jlq .. .. l .... J~~if~1~3 J ... ~4(~111~ 
I .•. ·.···· Sr~89 ·••···· J . l .OOOOe+QOQ .. J .. 3. 700Qe±Ql() ····.· J ...... 2,??~§t!:-QQl . J ... l .0570e+004 
I 

I 
I 
I .......... . 
1 ......... . 

········-· .. ················-··· ············.·- .. 

Buildup: The material reference is Source 
l11t~grati()l! .J:>itt'ilJ1:1~t~1-~ .. 

Radial 
Cil'cumferential 

................... !' pi1·1;c:!i()tl(1tJi:i1tl) ..... . 

Results - Dos~ :rC>J11t # J :- V~~.()?~,~~:97~J()) c111 

10 
10 
20 

Flueuce Rate Fluence Rate Exposure Rate Exposure Rate 
Ene1·gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

I
I .... 0.9091 I 

Totals. L . 
5.550e+06 

. l\l'() ~11ilcl11p WitJ1 ~11iJcl11p N() ~t1ilclt1p . Witl1 ~t1Hclup 
I 3.473e+OO I 9.632e+OO I 6.498e~03 I 1.802e~02 

5,550e+06 .............. 1 .. t4?:3~±90 J .. f§~}~±9Q J .... 6.498e-03 ... J 1.802e-02 
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Results - l}ose, Point # 2 - (~ 78.092,92.075,Q) cm 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/h1· 
. No :Iluild11p With :Iluilcl1111 No :Il11ildJtp With :Iluilclup 

5.550e+06 I l.832e+OO I 5.009e+00 I 3.428e-03 I 9.371e-03 

5.550e+06 .. ..... J }-*~~e,-t-Qt I ~'.Q92':!-1-QQ J 3.428e-03 .. I 9.371e-03 J 
0.9091 I 
Totals. L 

.. ~<!~nits - Do~(! :P<litt ~ .11 .. 3 ".' (~~~.092,9~.075~Q) cm .. . . 
Fluence Rate Flucncc Rate Exposure Rate!Exposure Rate 

Energy(MeV) Activity (Photons/sec). ~:~;::x;;c ~~;~::z::; N;~~:1~·11p I Wit~:1:~~4up 

0.9091 I 5.550e+06 I I. I 07e+00 I 3.012e+00 I 2.072e-03 I 5.63Se-03 
Totals ..... J........ 5.550e+06 Jjj97(!±QQ J ~~qi_ii±QQ L. i97i~".'Q~ .. J ... 5.635e-03 

Bt!s11lts .".' l}os~ J?llii~t ~.1- p7~.Q9~,9~~0??,9) ctn 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/c1112/sec McV/cm2/sec mR/h1· mR/hr 

i 0.9091 1·· 
I . Totals J 

N() :IJ11ilcl1:1p w~~,. :Il11ilc,t1p .. N() :Il11ilclup .. Witlt :tl1:1ilclup 
5.550e+06. I 7.~l~~".'QL J . t~~~~+QQ . I . 1}~9e-03 I ~.7~4e-Q} 
5.550e+06 .. . ... .... L 7~Jt?~::9J I J:??~~QQ L . 1.369e-03 L }~?J1(!".'QJ .... 

B~~uJts - l}()se, Point # 5 ".'. (3~~.Q?~,?~•9??,Q) ~~~1 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.9091 I 
Totals J .. 

. N() ~llildup Wit~ ~ui1clllp N() ~1:1i~cl1:1p . Witl1 ~uiJclup 
5.550e+06 I ?)??~~91 I 1.41?~+99 I ?•???e-94 I 2,64~e-Q~ 
s.ssoc+o6 ............. J ~.J§J~".'9! J __ t'.~J~ec±QQ I ?i§$?ec~Q+ J .. ~~§1~~-QJ .. 

.... .. ······-······ 

Results - Dose Point# 6 - (378.092,92.075,0) cm 
..... ijiu~nceRate Fl~~e~1~e R~te -E~p~~ure Rate Exposm·e Rate 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

0.9091 
Totals 

J 
I 

5.550e+06 
5.550e+06 

. N() ~uilclt1p Witl1 Bttilcl11p N() :Ilt1ilcl1:1p .. With :Iluildup 
I }.82?~-91 I 1,Q?4e+QQ I rJsle-04 I .. 1.972e-03 ·I 

I 3.8~~e'.'.01 J 1,0$4c+O0 I 7.151e-04 I 1.972e-03 . 
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r 
I 

Date ·I 
.. ·.·.. J . 

MicrnShield 8.03 
rscs (8.03-0000) 

~y I .. 
..... J 

Checked 

I .. 
.. Filename .. T Run Date ] Run Time 

contact lm model.msd .... I A~•&~1~!)?,?Q?Q J .. 14:00:07 

PrlljectJ11J<>. 
Case Title J 

I.·· p~sc.ripticm I 

. . . . . .. Qe,()1!1e,try . . . . . J . 

Case 1 
Case 1 

. ...... 7 -:- C::ylJ114e,r Volt111:1~ -:- ~ide ShieJ~s 

I Source Dimensions 
Jieigllt... J. ..J?tl? c.111.((j ft 0,? i11) 

I ..... Radius J ....... _ .. . .. ??,?§? C.IA(? ft 9& i11) .. . 

1~L ... .. ..... )( ~lsePoh1ts Y L .. ···~················ 
l#LI ... } 7?,997 C.11! (4 g 7.4 i11) 1 ??-0?? C.111 (3 ft 9} i1:1) I Q.Q _C.IJ1 (QJt1} 
l#?I J?8'.Q9?c.m.(?ft 19.1 i11) I 97-9?? c.111 Q ft Q.} in) I Q.Q c.n~ (Qin) 
l#}I i~&-997 c.111 (7ft ?•?. i1:1) I 2i.Q?? c.111Q ftQ.} I1:1) .l 9.9 c.111(Qi~!1 .. 
1#41 i?t997 c.1}1 (9 fU ·? i11) J 9i.Q?? c.11J Q ft Q.3 in) I Q.Q c.11J (Q i11) 
I#?! )?8,Q?? c.n1 ( 1 Qft ?,? i11) I 97-07? c.111 Q ft QJ i11) J Q.Q c.111 (9 i~!) 
l#21.}7t99? C.1}1 (1Jftt9 it!) .. 19~-075 C.1!~0 ft9~})g)J0'.9 C.l}\(QJ1!) 

Shields 
Shield N J ··· Dimension J Mat~1·ial · · f P~~ii~Y 
Source I 3~?Qe,+Q(j C.1!!3 J p()ly~tyre,rie, l 0.72 

Transition L .. .. . . ... . .. . ........ J Air ............ I Q.QQ I~? 
Ait9~P .· J .... L Air ... J 9:091?~ 

Wall Clad J .304 cm J Carbon ..... J 7.85 

I Duration 
L 00:00:01 

.it,.~$· 
~_,..;,...-~.x: 

[ · .. . .. ~()\ll"Ce J11pllt: 9t'()llpJ11g Met11-04 -Actual f!J:()t()n ~11~1·gie~ 

!·.·•• N~:!!~e···•·J.·· ·1.000~!+000 ..... ··.·.•J ..... •.•• 3.10!~+919•· J }.R~~~!tj3tjf J .. · ··1.o~~ci~!rio4 
Buildup: The material reference is Source 

........ I~t,~gr11ti()11 J>:11·1tlllt:f~1·~ Radial · · ·· · · · · · ······· ·· J 
Circumferential .. . . . . . . .. . .. . . .... . . . . l 

.............. ...... ... .............. ....... .... ... .. .. ..... .. .. ........ .. ................ ypi1:~1?ti()t1 (~~i~l) ......... ······ ..................................................................... ······ J ;~ J 
Jle~11lts - ))()~~J?oi11t # J- v~~~9~~,9~.97~,0) Clll l. 

Flueuce Rate Fluence Rate Exposure Rate Exposure Rate 
Ene1·gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

..... No ~11ilcl1~p Wifl1 ~11il4up N<> ~llilcl~1p .. With Builcl11p 
2.120e+08 I 1.288e-03 I 2.79le-03 I 4.244e-03 I 9.196e-03 
4.257e+09 I 2.233e-0l I 4.839e-01 I 8.524e-02 I.. 1.847e-01 

I I I I 
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0.008 I 8.364e+09 I 4.399e-Ol I 9.53 le-Ol I 1.675e-01 I 3.629e-01 
0.0089 I l.704e+09 I 9.922e-02 I 2.lSOe-01 I 3.412e-02 I 7.392e-02 
0.511 I l.047e+09 I 2.687e+02 I 1.077e+03 I 5.274e-01 I 2.l 14e+OO 

0.5577 I 2.220e+06 

J 
6.517e-Ol I 2.459e+OO I l.276e-03 I 4.816e-03 

I I I 
... 

I 1.1155 1.878e+10 l.619e+04 4.052e+04 2.924e+Ol 7.319e+Ol .... 

Totals J 3.436e+10 ... ... J 1.646e+04 .1 .. 4.161e+04 .J 3,006e+01 J 7.594e+01 

Reslllt~ - D~~ill<>i11t ~ f- ((7~.09i;?iAis,9)c1~; .··. ; .... ········ ..... ·.·.·····•····· .. l 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate1 

Energy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

L ... 

0.0009 
0.008 
0.008 
0.0089 
0.511 

0.5577 
1.1155 

2.120e+08 
4.257e+09 
8.364e+09 
l.704e+09 
l.047e+09 
2.220e+06 

......... N<> ~tdl<lt1p Witl~ ~t1ilclup .. N<> ~t1ilclllp .. With Buildup 
I 7.682e-04 J l.658e-03 I 2.53le-03 I 5.461e-03 
I l.332e-Ol I 2.874~-oi l 5.083e-02 l I.097e-01 
I ?,,(JZ3{!-:91 l ?,§§J(;!-01 ... L 9.987e-02 L 2.155e-Ol 

... ... l ?-?E~-:oi I ... l.~_77(;!'.:_QJ I 2.035e-02 ..... L 4.390e-02 
.... J l.423e+02 J 5.605e+02 1 .. 2.792e-01 J l.lOOe+OO 

1. ).448~'."Ql ... I l,?,??e+OO I . 6.754e-04 ..... L 2.506e-03 

L . Totals !::;:::~~ ..... l !:~~~::~~ J ~:~~;::~: J i:;:~::~i J ~:!~~::~i I 
~~~tilt~ - p~~~]?~int # ~ -ciif0?219~-97$,0)<!111 I 

IFiuence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec)IMeV/cm2/sec MeV/cm2/sec mR/hr mR/hr 

. . .. ..... .. .. . .. ... . .. .. . . ........... .... .. ... ... .. N () ~1,1iW1,1P wmt~t1i1c1t1p N () ~t1il<1t1p wm~ ~t1n<111p 
I 0.0009 I 2.120e+08 ... J 4.491{!'.:04 I 9.673e-04 . L 1-4~0<:!:-0} L 3.187e-03 
I 0.008 I 4.257e+09 I 7.787e-02 I l.677e-01 I 2.972e-02 I 6.400e-02 

··· 0.008 L . 8.364e+09 ] l.534e-01 · I J.3Q}{!:-01 I 5.839e-02 J 1.258e-Ol 
0.0089 l l.704e+09 l 3.459e-02 J 7.450e-02 J l.189e-02 J 2.562e-02 

.. 0.511 I 1.047e+09 .. l 8.618e+Ol I 3.366e+02 L l.691e-01 I 6.607e-Ol 
1
1
··· 0.5577 J 2.220e+06 J 2.089e-Ol I 7.686e-Ol L 4.09le-04 J l.505e-03 

1.1155 J l.878e+l0 .. . .. J 5.150e+03 I L~~~~±Q4 J 9.302e+OO J 2.290e+Ol 
I .. Totals J 3.436e+10 L 5.2~7~±9~ I J.~Q~~±Q4 J 9.573e+00 J 2.378e+01 

....................................................................................... ····-

.. Re~t1lt~ :- :QC>~!:\ :J>C>i11tjl 4 .:- (~7~.Q?~,?~~Q?~JQ)~•~~--··· 
Fluence Rate Fluence Rate Exposure Rate Exposure Rate 

Enel'gy (MeV) Activity (Photons/sec) MeV/cm2/sec MeV/cm2/sec mR/ht· mR/h1· 

0.0009 
0.008 
0.008 

0.0089 
0.511 

0.5577 
Ll 155 
Totals 

I 

2.120e+08 
4.257e+09 
8.364e+09 

.......... NC> ~11U4t1p . Witl~_~t1ilcl11p J'fC>~llil411p With Buildup 
....... .. I ~}?~(!:-94 I ?'.??~e-94 J .. 9.069e-04 I 1.962e-03 

J 4-77~(!-:0? L rg~}e-01 J J-~?}~'."02 I 3.94le-02 
.... J . 9.400e-02 I 2.034e-01 I 3.579e-02 ... I .. 7.743e-02 

l.704e+09 .. J 2.120e-02 . I 4,?_§_?e:-O.~ L . 7.290e-03 I .. l.577e-02 
1.047e+09 J 5.698e+Ol I 2.226e+02 J l.ll&e-01 J 4.369e-Ol 

.... J l.38le-Ol J . 5.085e-01 I .. 2.704e-04 I 9.959e-04 2.220e+06 
l.878e+l0 
3.436e+10 

I 3.405e+03 I 8.409e+03 I 6.149e+OO .. I 1.519e+Ol 
I }-4~~~±93 J 8.632e+03 L 6.323e+00 J 1.576e+0l 

:Results -: Dose Point# 5 :- (3~~.092~92.075,0) cm . .. 

!Fluence Ratel Fluence Rate !Exposure RatelExposul'e Rate 
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. . IMeV/cm1/secl MeV/cm1/sec I mR/hr I mR/hr Energy (MeV) Act1v1ty (Photons/sec) No Jluildup Witlt Builclup .. N<> ll11ildt1p . Witl1 Buildup 
0,0009 2.120e+08 I l .782e-04 I 3.885e-04 I .. 5.870e-04 I l.280e-03 
0.008 4.257e+09 I 3.089e-02 I 6.735e-02 I l. l 79e-02 I 2.57le-02 
0.008 8.364e+09 I 6.084e-02 I l.327e-01 I 2.316e-02 I 5.05le-02 

0.0089 l.704e+09 I l .372e-02 I 2.992e-02 I 4.719e-03 I l.029e-02 
···-····· 

0.511 1.047e+09 I 4.015e+Ol I l.576e+02 I 7.880e-02 I 3.093e-Ol 
0.5577 2.220e+06 I 9.730e-02 I 3.601e-Ol L l.906e-04 I 7.053e-04 
1.1155 l.878e+l0 I 2.403e+03 I 5.967e+03 L 4.340e+OO I 1.078e+Ol 
Totals ..... J. 3.436e+10 J. 2.443e+03 J 6.125e+03 J .. 4.459e+00 . .... L 1.117e+0l 

·····································'•"" 

llesuUs.-:.l)os~}?oi~t # § -:.(3?~,092,9~:~75~9) <!11~ .. 

Fluence Rate Fluence Rate Exposure Rate Exposure Rate 
Energy (MeV) Activity (Photons/sec) MeV/cm1/sec MeV/cm2/sec mR/hr mR/hr 

Ir: 
I 0.0089 

I 0.511 
· 0.5577 
I 1.1155 

I Totals 

.... N<>. ll11ilclllp With lluilcl11p N<>. llt1ilclt~p . Wi,th Builcl11p 
2.120e+08 I l.207e-04 I 2.655e-04 I 3.977e-04 I 8.748e-04 
4.257e+09 J ·2.093e-02.. I 4.603e-02 1 · 7.98ije~Q$ ... J l.757e-02 
8.364e+09 I 4.122e-02 I 2-9~7e-:Q? J l ,:?~2~'.'02 I 3 .452e-02 
l.704e+09 J 9.297e-03 I ?-945~'.'9~ L 3.197e-03 I 7.032e-03 
l.047e+09 .. I 2.968e+Ol I 1.J]2e+Qi I 5.826e-02 L 2.301e-01 

.. L 7.195e-02 I ).~72e-Q_l I l.409e-04 I 5.248e-04 
L 1.780e+03 I 4.447e+03 I .. 3.215e+OO I 8.031e+OO 
I 1.810e+03 I 4.565e+03 L 3.301e+00 8.322e+00 

2.220e+06 
l.878e+l0 
3.436e+10 
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