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Docket No: NRC-000-1702-1626

Dear Sir or Madame:

By letter dated May 3, 2017, the Connecticut Department of Energy and Environmental Protection
(DEEP) requested Nuclear Regulatory Commission (NRC) approval of an amendment request to remove
36 Perimeter Road, Windsor Locks, Connecticut from DEEP’s NRC License, No. 06-27895-02, Docket
No. 03037785. In an email dated June 13, 2017, the NRC transmitted a request for additional information
(RAI) to DEEP related to this license amendment request. The attachments to this letter provide DEEP's
response to the NRC's RAL

If you have any questions regarding this submittal, please contact the Radiation Safety Officer, Michael
Firsick at (860) 424-3517 or michael firsick@ct.gov.

Sincerely,

Jeffrey Semancik, Director
Air Bureau, DEEP
Radiation Division

574730
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Attachment 1
DEEP Response to NRC Request for Additional Information

The Connecticut Department of Energy and Environmental Protection (DEEP) is submitting to you the
following documents in response to the US NRC’s Request For Additional Information (RAI’s)
concerning DEEP’s request to remove 36 Perimeter Road, Windsor Locks, Connecticut from our US
NRC license, 06-27895-02.

RAI-1

On page 1 of your request, you state that the New England Air Museum now has less than 100 of Radium
items such that it can now be regulated under 10 CFR 31.12. Please provide the documentation of the
material that has been transferred

DEEP Response

The waste manifests and shipping paperwork are provided in Attachment 2.

With respect to material that remains at the location, a photo inventory of each item (which includes
storage location at the museum, a contact dose rate and activity estimate) is provided as Attachment 3.

RAI-2

On page 5 of your request, you state there was a Strontium 90 source discovered in a helicopter. Please
provide documentation that the source has been removed and transferred to an authorized recipient.

DEEP Response

The Strontium 90 source was not material on the DEEP license. DEEP personnel discovered this material
during other activities and notified the owner and NRC. The facility owner notified the responsible
licensee, the United States Coast Guard (USCG) who had the material properly removed from the site.
The NRC conducted an inspection of the USCG actions including verifying the proper removal of the
material. The inspection results and documentation of disposal is documented in NRC letter to Rear
Admiral Baffer of the US Coast Guard from Blake Welling, Docket No., 99990001 dated May 8, 2017
and is included as Attachment 4.

RAI-3

Starting on page 132 or your request, you provided information about the soil sampling. You describe
the gauge building as surrounded by asphalt and concrete but there is 18 square feet of area that has soil.
The location of the soil and the size of the area open areas are difficult to review from what has been
submitted. Please draw a schematic of the building, showing dimensions of how far out that there is
asphalt and concrete from the building, and highlighting the open dimension of areas that contain soil
and where the soil samples were taken. A couple of pictures of around the gauge building would be
helpful.

DEEP Response

A schematic and color photographs of the gauge building are provided as attachment 5.
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RAI-4

On Page 72 you describe the gage building and on page 132 you describe the surrounding area. The
inside of the gauge building was determined to be a class one zone and some soil samples around the
facility were above the screening value for Ra-226. It appears that the concrete and asphalt areas
surrounding the gauge building were not surveyed. Please describe surveys in this area is not needed or
perform surveys in this area to determine that the surface area is releasable.

DEEP Response

A walk over survey of the area surrounding the gauge building was conducted using a high sensitivity
gamma detecetor. All readings were below detection threshold. A survey map of the outside of the gauge
building is provided as Attachment 6.

RAI-5

On Page 156, you provide your DandD calculation for the radioactivity in the soil at the gauge building.
Please provide some additional justification for the following inputs of the calculation:

a. You used Ra-226 instead of Ra-226 + C. Please describe why the daughters of Ra-226 were not
considered in the calculation for the initial dose as it appears the contamination occurred over a
number of years.

DEEP Response

Using the DandD modeling code, Ra-226 was a more conservative selection in our dose calculation
versus Ra-226+C. The 1* decay product of the Ra-226 decay chain is Rn-222, a gas, and would have
dissipated into the atmosphere (since the contamination was located in an outside environment) resulting
in a significant reduction in dose and, therefore, the lower Annual TEDE for the Ra-226+C. DandD
modeling code results are enclosed in Attachment 7 and summarized in the following table.

Contaminant in Soil Concentration (pCi/gm) | Area(m?) | Calculated Annual TEDE (mRem)

Ra-226 40" 10" 18.5

Ra-226+C 40 107! 2.1

* Concentration based on maximum Ra-226 allowed to remain in soil without exceeding the State of Connecticut 19
mrem annual TEDE remediation standard.

10 m? selected based on initial estimated area of contamination. Refer to response to RAI-5.c for actual
remediation area.
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b.  Your initial activity input was 40 pCi/gm instead of the stated value of 4 pCi/gm. Describe why
40 pCi/gm was used instead of 4 pCi/gm?

DEEP Response

DandD was run iteratively to determine a soil contamination screening value that resulted in a calculated
annual dose less than the NRC’s 25 mrem limit and the State of Connecticut’s 10 mrem standard. The
calculations resulted in 40 pCi/gm value for Ra-226. The table below shows the actual soil concentration,
post remediation, and the associated DandD calculated annual TEDE doses using both Ra-226 and Ra-
226+C. The area used reflects the actual remediated area (refer to DEEP Response to RAI-5.c below).

Contaminant in Soil Concentration (pCi/gm) | Area(m?) | Calculated Annual TEDE (mRem)

Ra-226 2.36 4.6 0.5

Ra-226+C 2.36 4.6 0.05

c.  Youused 10 square meters for the size of the contamination. Your description states that this is
only 18 square feet or about 2 square meters. Please state why you used a value of 10 square
meters.

DEEP Response

Initial estimates of the bounded area were reported to be 10 m? and the initial DandD calculations used
this estimate. The actual area of remediation was 4.6 m?. A shown in DEEP Response to RAI-5.a and b,
the annual TEDE dose results of the DandD modeling code associated with both 4.6 m? and 10 m? areas
are well below the NRC’s 25 mrem limit and the State of Connecticut’s 19 mrem standard.

RAI-6

1t appears that the museum has aircraft displays outside of the museum buildings. No surveys were
submitted for this region. Please discuss why there no surveys were presented for these outside display
area.

DEEP Response

All gauges in the aircraft remain installed. Nevertheless, DEEP conducted surveys of these aircraft and
found no contamination. The surveys of planes located outside which contain radium gauges and devices
is provided as Attachment 8.
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Waste and Shipping Manifests



MRC FORM £40 S SHIFPER- NAME 40 FACILNY  |SHISPER 1O ¥ s weemenan s PAGL Y __1__PAGLE) 3 ftonitast Number
Chase Envronmenta Gioup, s, MNIA ] V- T« | 3 L, PAGE(S) (tm £ b v 64 Pamieten pager
UNIFORY LOVY.LEVEL RADIOACTIVE 11450 Wallerson Counl Xloors | e ecam s 1 PABEE)
WASTE MANIFEST Louisvilie. Y 40280 i ADOYIINAL 6 BRI Mepd: PAGE(D) AL-2016-372
SHIPPING PAPER #4 5 EERMIT MBMIELR REXTT AR I I T 4 CONLUIEEHIANME ANT FASE T ALCATEE Soptacl
* EMERQENCY TELLPHONL bMIE P40 ARCA CLDZY 1-KY003-L16 N/A Alaso Corporation Mike Gllpwski
8C0-424-53C0 SONTACT RG] 2138 Slato Route 18 Teiaphone Hureker (frolude area coge)
R OAITATITN . Seb Cannata 860-306.0105 Wampum, PA 16157 724.535-5777
CHEMTREC WSDS #: CHENDIRAD  Customer #: 4385 i CARRIER NAME AND ADDREES  [EPAID# el Dito > 1 ( &
[ EA ) S 1O, NEER OF £J Trangportstion Co., Inc. NJDO71629976 le-~ |
{1 YES st pETEED 7 7Cs Box 169 i, DATE, I 30, Certhizaton
ixi NO o THIS BARFEST Wecasiovr. NJ 08098 1112212016 trdg st 1l he Berwr ngmad ederiati s nocoplabie fur dopwsst ew popady dlace fed,
. o [ YES P T ONTACT ot 141, pichegan, marked, o Likndnd, nid A6 B OED soadbor Yo MAtspartaten Teecteing 1%
bess [ K] NO Hevin Elder Y {eEs <P 300 Liri Y e, LG TEan et 1 red T Lomumsy e,
N/A [ . i . DATE ,
: A I‘f“ L vty fo Tk sy, / {7 st e i "’"i"i{! ©
HM U UG CEFAOTIENT G TRRNEPORTATE R DEGTRY YIT8 L% 12 34 15 4% 17 18 TOTAL TR 19 0
Tnckaleg prger ippingrera faracd das, L 10 surser Lo LAREL | THANSIDE) FiySCaL AND NEEATANAL TOTAL PRCKAGE]  LGHEECD  [ewau SLMDER GF
L e e TN R LHEMO A FIANY RESENICAOES ACTNATY B9 48y CLAED m3 PACEATE
UN2815 Radioactive material, Typa A packge. 7 Yeliow-i Solid/Oxide Ra-226 4.558-01 N/A 0.212 Drum 1
X »
One drum vith DAW for disposal. e \i _
Mon OT Regulated daterial NIA HA Solid/Oxide Ra-228 3.03E-01 NIA 0.212 Drurm 2
*_|One dium wiln DAW for disposal
Non DOT Regulated Kalarial /A NI Solid/Oxice Ra-226 1.21E-01 NIA 0.212 Drum 3 8
One drum with DAW for dispasal
Non DOT Regalated Malerial MNIA HIA Solid/Oxide Ra-226 4.556-02 N/A 0.212 Orum 4
f:
One deum with DAW for disoosal ~
UN2915 Radicactive material, Type A packge, 7 Yellow-1 Solid/Oxide Ra-228 1.52E+00 MNIA 0.212 Drum 5 "
X
One drum with DAW for disposal O \\ -
Non DOT Regulated Malerial NIA N/A SolidiCxide Ra-226 3 DAAE-D2 NIA 0.212 Dium & .
One drum witr DAV for disnosal ) ) -
Non DOT Regulated Matezial NI~ NiA Solid/Oxide Ra-226 3.034E-02 NIA 0.212 Dum 7 N
One drum with seil for dispasal _ ~ o
Yok ) P Generator Certification Statement:
RN REED The constiluents of (e waste manifested berein are known to the generator. There are no EPA
. RCRA, palhagenic or other hazards prasent othef Ihan theso spacifically listed an the Form 8§41
-5 e Ve
Vv L LY I ‘
o N .o . vt b LI S B oo ’ o o
Lol copd B M aneire et name Zigratirs Dals

Wea%oZi

CONEIGNEE GRIGINAL BAUST ACCOMPANY WASTE IN TRANBITY



INRC FORM 840 rs‘ SHIPPER- NAME AND FACILITY  |SHIPPER ID # rHRCFORMSw0ANDSA  PAGE 1 _2_ PAGE(S) 8. Manifast Number
Chase Environmental Groug, Inc. N/A NRcroRM M1 D QF _2__PAGE(®) {Us this numbar on aif continuation pages)
UNIFORM LOW-LEVEL RADIOACTIVE 11450 Watterson Court X |colscror NRC FORM 842 AND 5424 1_PAGE(S) ’
WASTE MANIFEST Louisville, KY 40299 PROCESSOR ADDITIONAL INFORMATION None PAGE(S) TO-2014-105
SHIPPING PAPER USER PERMIT NUMBER SHIPMENT #  |GENERRTOR TYPE SPECIFY) B. CONGIGNEE-NAME AND FACILITY ADDRESS Contact
1. EMERGENCY TELEPHONE NUMBE:-{INCLUDE AREA CODE) T-KY003-1.14 N/A TOXCO, Inc. ) Rick Low
800-424-9300 CONTACT TELEPHONE # 109 Flint Road Telephone Number (Include ares code)
ORGANIZATION Seb Cannata 860-306-0195  JOak Ridge, TN 37830 865-482-5532
Chemtrec WSDS #: CHENO1RAD 6. CARRIER NAME AND ADDRESS {EPAID # FGIGN,ATI.m: Autt ! ging waste raciept Date
5 TH8 AN ERCLUBIVE S SHPWERT? 3, TOTAL NUMBER OF Sd Transportation Co., Inc. NJDO71620978 I |
{1 YES PACKAGES IDENTIFIED 10 PO Box 169 SHIPPING DATE 10. Certification
X ] NO JON THIS MANIFEST Woodstown, NJ 08098 4/23/2014 # propery Sesaried, paciouged, matsa, and absied A7 sre tn prupar Sa0cition or (nERCrtaton spcardng
[ [ 1YES [EPA MANIFEST NUMBER CONTACT TELEPHONE # # ™ i p——
Jwasre reuRiG A wawrEsT x] NO Kevin Elder 8566-769-2741 Joroper conation.for satioad o
fooomaiymameunite NA IGNATURE DATE AUTHORIZED SIGNATURE  fTTLe DATE
Dosefly Gntmcy Yi2s] i+ direph Gpngy N 472,3 e
11. U.8, DEPARTMENT .OF TRANSPORTATION DESCRIPTION 12 3 14 15 18 17 18, TOTAL WEIGHT 19.1D
(Including propar shipping name, hazard class, UN (D number. DOT LABEL TRANSPORT PHYSICAL AND INDIVIDUAL TOTAL PACKAGE} LSA/SCO |orvoLuME NUMBER OF
and any sddttions! Information} RADIOACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES ACTIVITY INMBq | CLASS m° PAGKAGE
UN2915 Radioactive material, Type A package, 7 Yellow-li Solid/Oxide Ra-228 5.51E+00 NA 0212 |TO-CT-E-14-195
0‘ A (NEAM #3)
One drum with DAV for disposal
UN2915 Radioactive material, Type A package, 7 Yellow:il Solid/Oxide Ra-228 7.36E+00 NA 0212 [TO-CT-E-14-196
O . a‘ ' (NEAM #10)
One drum with DAW for disposal
UN2915 Radioactive material, Type A package, 7 Yeliow-Il Solid/Oxide Ra-226 7.40E-01 NA 0212 |TO-CT-E-14-197
O | (NEAM #1)
One drum with DAW for disposal 4 )
UN2615 Radioactive material, Type A package, 7 White-| n Solid/Oxide Ra-226 3.66E-01 NA 0.212 | TO-CT-E-14-198
: / A (NEAM #2)
One drum with DAW for disposal
‘mﬁm 5 Radioactive material, Type A package, 7 White-l I\)] Solid/Oxide Ra-226 7.40E-01 NA 0.212 {TO-CT-E-14-199
A (NEAM #4)
One drum with DAW for disposal
UN2015 Radioactive material, Type A package, 7 White-1 N Solid/Oxide Ra-226 1.84E+00 NA 0.212° [ TO-CT-E-14-200
AQ . (NEAM #5)
One drum with DAW for disposal
Generator Cerlification Statement;
The constituents of the waste manifested herein are known to the generator. There are no EPA
RCRA, pathogenic or other hazards present other than those specifically listed on the Form 541.
ature’ ate

CONSIGNEE ORIGINAL {MUST ACCOMPANY WASTE IN TRANSIT}




INRC FORM B40A

UNIFORM LOW-LEVEL RADIOACTIVE

WASTE MANIFEST

SHIPPING PAPER {CONTINUATION)

U.S. NUCLEAR REGULATORY CQMMISSION

{8. Manifest Number

{Use this number on all continuation pages)

T0O-2014-105

11,U.8. DEPARTMENT OF TRANSPORTATION DESCRIPTION

PAGE_2_OF_2_PAGE(S)

12 13 14 18 16 17 18 TOTAL WEIGHT| 18.1D
{Including proper shipping name, hazard clasa, UN ID number, DOTLABEL | TRANSPORT PHYSICAL AND INDIMADUAL TOTAL PACKAGE LSA/SCO  {OR VOLUME NUMBER OF
. — and any additional Inf! ] “RADIQACTIVE" INDEX CHEMICAL FORM RADIONUCLIDES AGTIVITY i 5L UNITR CLASS m3 PACKAGE
UN2815 Radiocactive material, Type A package, 7 | Yellow-il Solid/Oxide Ra-226 7.40E-01 NA 0.212 | TO-CT-E-14-201
O. \ (NEAM #8)
One drum with DAW for disposal
UN2915 Radioactive material, Type A package, 7 | Yellow-ii Solid/Oxide Ra-226 3.66E-01 NA 0.212 | TO-CT-E-14-202
O | (NEAM #7)
One drum with DAW for disposal ) .
UN2815 Radioactive material, Type A package, 7 | Yellow-Ii Solid/Oxide Ra-226 1.10E+01 NA 0.212 | TO-CT-E-14-203
‘ 0.3 (NEAM #8)
One drum with DAW for disposal
Yellow-ll SolidiOxide Ra-2286 3.68E-01 NA 0.212 | TO-CT-E-14-204

FUN2915 Radioactive material, Type A package, 7

One drum with DAW for disposal

O\

{NEAM #9)

CONSIGNEE ORIGIN (MUST ACCOMPANY WASTE IN TRANSIT)




JRRC FORM 547 "0 NUGLEAR REGULATORY COMMISGION T ANIFEST O TALS  RANFEST NORBER ]
NUMBER OF NETWASTE NET WASTE SPECIAL NUCLEAR MATERIAL (grams)
UNIFORM LOW-LEVEL RADIOACTIVE PACKAGER VoL m3 WOHT kg U-233 U-235 Pu TOTAL T0O-2014-105
WASTE MANIFEST 10 T 2120 l7 % NP NP NP NP 3.
CONTAINER AND WASTE DESCRIPTION JPAGE 1_OF 2 PAGE(S)
) ACTMTY (MBa/mCi) SOURCE  [4. SHIPPER NAME
ALL NUCLIDES TRITIUM C-14 To-g0 1-12¢ (ko) Chase Environmental Group
2.91E+01 MBg_ NP NP NP NP 0.00E+00 |SHIPPER ID NUMBER
) 7.85E-01 mCi N/A
DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER 18, WASTE
B. CONTAINER 7 8 8. BURPACE 10 BURFACE PHYSICAL DESCRIPTION 14. CHEMICAL DESCRIFTION 15, RADIOLOGICAL DESCRIPTION cLASS
IDENTIFICATION CONTAINER WASTE AND RADIATION CONTAMINATION 11, WASTE 12, Approdimats 13. BORBENT WEIGHT INDIVIOUAL RAIONUCLIDES AND AGTIVITY (MBQ) AND AS-A STABLE
NUMBER/ CESCRIPTION VOLUME CONTAINER LBVEL MBq/400 cm2 DEECRIPTOR WASTE VOLUWES) BOLIDIFICATION CHEMICAL FORM / % CHELATING  JGONTAINER TQTAL: OR CONTAINER TOTAL ACTIVITY AU-A UNSTABLE
GENERATOR { Soe Nota 1) {m3} WEIGHT _X_ uBvity BETA- 1N CaNTAINER STABILIZATION CHELATING AGENT AGENT AND RADIONUCLIDE PERCENT BCLASSB
NUMBER (kg) mBviht ALPHA QAMMA (Se2 Note 2) (m3) MEDIA (3w Nobe 3) rosm  fNuclide MBq mCi ccuasse
TO-CT-E~14-195 4 0.212 20 <3.67E-6 | <3.67E-5 39 0.212 100 Oxide/NP NP Re-226 5.51E+00] 1.49E-01 NA
1347
S
' a\ Package total 5.51E+00} 1.49E-01
TO-CT-E-14-196 4 0.212 40 <3.67E-8 | <3.67E-5 39 0.212 100 Oxide/NP NP Ra-226 7.38E+00] 1.99E-01 NA
1347 42
. Package total 7.38E+001 1.99E-01
TO-CT-E-14-197 4 0.212 7 <3.67E-6 | <3.67E-§ 38 0.212 100 Oxide/NP NP Ra-226 7.40E-01| 2.00E-02] NA
1347 52_
Package total 7.40E-01] 2.00E-02
| TO-CT-E-14-198 4 0.212 0.2 <3.67E-6 | <3.67E-5 39 0.212 100 Oxide/NP NP Ra-226 3.88E-01] 9.90E-03f NA
1347
O
% - Package total 3.68E-01] 9.90E-03
TO-CT-E-14-109 4 0.212 . 0.4 <3.67E-6 | <3.67E-5] 39 0.212 100 Oxide/NP NP Ra-226 7.40E-01] 2.00E-02] NA
1347 %&f
Package total 7.40E-01) 2.00E-02
TO-CT-E-14-200 4 0.212 0.4 <3.67E-6 | <3.67E-5 39 0.212 100 Oxide/NP NP Ra-226 1.84E+00| 4.97E-02 NA
1347 5\1
Package total 1.84E+00] 4.97E-02
NOTE 1: C Cades. For [Note 2: Wisete Descriptor Codes. {Cooss up to thise which predominate by voime.} Mote 3; For sotdification rradia thit mest diapcsal e sindciuss! stakilty requirements, the numericat code must be toliowed by *-8."
[aste reauicng cisposa in approved atructural overpecha, 20. Charcoal 29, Demelfion Rubble 38. Evaporstor For ai e, tha venwdor (menufucturer) end brand nams Miist aieo ba kiantified tn kom 13. Code 100 = NONE REQUIRED,
he numarical code must ba followsd by "OP ™. [21. Incinarstor Ashy 30, Cation loh Exchange Media Concentraiss
1. Wooden Box o Crate £, Dontinoraiizer 22, Setf 31. Anjin loa Exchanga Media 39, Compactible Treah Sorption Bolkification
, Mete! Box 10. Gas Cyinder 23, Gas. 22 Mixed Bed fon Exchange Meda 4D, Noncompactible Trash 80. Speedi Dri 88, Florco 73, Dicapeet HPSOO £9. Othwr. Deecrive B0, Cament 100. None
, Phastio Drum or Pui 1. Bulk, Unpxolaged Wasta 24, Of n 41 81, Celetom BT.Fiores X 74, Patroset fn e 13, or 81. Conarete (Encapsulation} Required
4, wetai Drum or Pall 12 Unpackaged Carmponenls 25, Aqueous |iquid 34. Orgeno Linukd (Except OH) 42. Blokogioal tetarlat (Fxcept Anima) C462. Floor Dry/ 8, Soll-A-Borb 78, Patrosat 1t addtional pege 2. Blluman
, Motal Tank or Liner 13, High Integrity Container 26, Flier Medn 35. Classware or Latwarg [ Superfine 9. Chemad 30 76 Aquasal 3. Vinyl Chioride
. Conerate Tank or Liner 15, Other. deacriba In ke 8, 47, Moshanical Fiter 38. Saakd Source/Devics 43, Activated Material 63, Hi Dri 70. Chemal 50 7. Aquseetl) 94, Vin Exter iyrea
7, Polyuhiytene Tank o Liner ot iiddmonal pege. [26. EPA or Btate 7. Pairk or Pisting. 0. Othwr. Describa in e 14, 00 84. Safe-T-Sorb 74, Chomall 3030 9. Other, Descride I e 12,
, Fiberglase Tartk o Lider Hozardous Additional Page B5. Safe-N-Dri 72, Dicaper} HP20Y o Additionat Page




NRC FORM 541A

UNIFORM LOW-LEVEL RADIQACTIVE

WASTE MANIFEST

CONTAINER AND WASTE DESCRIPTION

T TN T Y T
DISPOSAL CONTAINER DESCRIPTION

UBS NUGCLEAR REGULATGRY COMMISSION

2, MANIFEST NUMBER

TO-2014-108

3

M
WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER

{PAGE__2 OF 2 PAGE(S)

18 WASTE
5. CONTAINER 8 7 ] 9. SURFACE 10. SURFAGE PHYSICAL DESCRIPTION 14. GHEMICAL DESCRIPTION 18. RADIOLOGICAL DESCRIPTION cLass
IDENTIFICATION CONTAINER WASTEAND |  RADIATION CONTAMINATION 11.WASTE 12, Approsimane 13, 8ORBENT WEIGHT  [INDIVIDUAL RAIONUGLIDES AND ACTIVITY (MBa) AND AS-ASTABLE
NUMBER/ DEBCRIPTION | VOLUME | CONTAWER LEVEL MBy/100 om2 DESCRIPTOR | wastevouve® |  SOUDIFICATION § CHEMICALFORM/ | % CHELATING [CONTAINER TOTAL; OR CONTAINER TOTAL AGTIWITY AUAUNSTABLE
GENERATOR (St Nolo ) (m3) WEIGHT _X_uSvhr BETA- W OONTANER STABILIZATION | CHELATING AGENT AGENT AND RADIONUCLIOE PERCENT BOLASSB
NUMBER {kg) __mSvihr ALPHA GaMMA (Son Note2) (m3) | MeDiA(sentioted) roiw  JNUctide MBg mCi ccLhsse
TD‘CT1-§4-; 4-201 4 0.212 7 <3.67E-8] <3.87E-5 39 0.212 100 Oxide/NP NP a- 740E-01} 2.00E-02 NA
Package total | — 7.40E-01| 2.00E-02
TO-CT-E-14-202 4 0.212 5 <3.67E-8] <3.67E-5 39 0.212 100 ‘Oxide/NP NP 8- 3.6BE-01] 9.90E-03] NA
1347 (o .2
Packag!e fotal| 3.66E-01| 9.90E-03
T0-C11“.3E4?; 4-203 4 0.212 13 <3.67E-8] <3.67E-5 39 0.212 100 "Oxide/NP NP ar. 1.10E+01] 2.98E-01 NA
Package total | _1.10E+01] 2.98E-01
TO—C?-;;;‘I-ZO@ 4 0.212 —+ 6 <3.67E-61 <3.67E-5 39 0.212 100 Oxide/NP NP a- 3.66E-01] 9.90E-03 NA
<I9S
Package total| _3.66E-01! 9.90E-03

L




NRC FORM 842 U.S, NUCLEAR REGULATORY COMMISSION 1. WASTE COLLECTOR/PROCESSOR 2. MANIFEST NUMBER
l(&! 988) NAME SHIPPER USE ONLY
UNIFORM LOW-LEVEL RADIOACTIVE Chase Environmentat Group, Inc. TO-2014-105
WASTE MANIFEST IDENTIFICATION NUMBER
T-KY003-L14 3.
MANIFEST INDEX AND REGIONAL COMPACT TABULATION {srirPinG DATE PAGE_1_OF _1_PAGE(S)
Listalf original "PROCESSED WASTE” before "COLLEGTED WASTE", | 412372014
4. |2 1 T Is. Is. 10. 11, AS PROCESSED/COLLECTED TOTAL
GENERATOR GENERATOR NAME GENERATOR PREPROCESSED MANFEET NUMBER WASBTE
[DENTIFICATION PERMIT NUMBER FACILITY WABTE UNDER WHIGH WATE CODE A, 8OQURCE B. SNw C. ACTIVITY ©. VOLUME
NUMBER AND TELEPHONE NUMBER ADDRESS {OR MATERIAL) (OR MATERIAL) weprcenten MATERIAL
VOLUME RECENED AND BATE pos {MBq) (m3)
) oF Resept (kg) @
1347 CT DEEF/New England Air Woseun|38 Pormetered. 2.120 NA T (0.00E+00] NP 2.916+01 2.120
Windsor Locks, CT 06096
860-623-3305
TOTALS OF ALL PAGES (NRC FORMS 542 AND 542A)
0.000 0.000 2.91E+01 2.120

NRC FORM 642 {5-1956)




INRC FORM 540 5. SHIPPER- NAME AND FACILITY  [SHIPPERID # br.NRG FoRMB40ANDS0A  PAGE 1 _i__PAGE(S) 18. Maniest Number
Chase Environmental Group, inc. N/A NRCFORMB4 AN S41A  OF __1_PAGE(S) {Use this number on el continuation pages)
UNIFORM LOW-LEVEL RADIOACTIVE 11450 Watterson Court X fcouscror KRC FORM 542 AND $428 _1__PAGE(S)
WASTE MANIFEST Louisville, KY 40299 PROCESSOR ADDITIONAL INFORMATION Nona_PAGE(S) T0O-2014-231
SHIPPING PAPER USER PERMIT NUMSER SHIPMENT # [GENERATOR TYPE (SPECIFY) |, CONSIGNEE-NAME AND FACILITY ADDRESS Contact
1. EMERGENCY TELEPHONE NUMBE (INCLUDE AREA CODE) T-KY003-L.14 N/A TOXCO, Inc. Rick Low
800-424-9300 CONTACT TELEPHONE # 109 Flint Road Telaphone Number (Include anea code)
oRGANIZATION Janet Baker 865-481-8801  JOak Ridge, TN 37830 865-482-5532
Chemtrec WSDS #: CHENO1RAD _J6. CARRIER NAME AND ADDRESS |EPAID # Jsrenature ignes ack wettereciert  |Date
18 7HD AN DICLUBVE LS SHVERT? 3. TOTAL NUMBER OF 8J Transportation Co., Inc. NJD071629976
[ 1 YES PACKAGES IDENTIFIED 3 PO Box 169 SHIPRING DATE 10. Certification
[ X ] NO ON THIS MANIFEST WOOdStDWn, NJ 08098 8/20/2014 , dwacribed, Peckaged, merioed, md isled K 9 In proper condiion for framporItion actording
—— [ JYES EPA MANIFEST NUMBER |CONTACT TELEPHONE & —
Pvnsre Recusnn AwaresT [x] NO Kevin Elder 856-769-2741 opa snatonto
cooneany T shmeNT? NA BIGNATURE - DAT [AUTHORlZED SIGNATURE  [TITLE DATE,
ro[(u T, Yzof (4
11, U.8. DEPARTMENT OF TRANSPORTATION DESCRIPTION 17 13 14 TE 6 7 18, TOTAL WEIGHT] 181D
(inciuding proper shipping name, hazard class, LUN ID numbef. DOTLABEL | TRANSPORT PHYSICAL AND INDIVIDUAL TOTAL PACKAGE| LSA/BCO |orvoLuMe NUMBER OF
and any additional informatien) "RADICACTIVE INDEX CHEMICAL FORM - RADIONUCLIDES ACTIVITY INMBg| cLAssS m” PACKAGE
UN2915 Radioactive material, Type A package, 7 Solid/Oxide Ra-226 2.39E+00 NA 0.212 |TO-CT-E-14-490
Yol o> 0.) (NEAM #11)
T \
One drum with Gauges for disposal A
UN2915 Radioactive material, Type A package, 7 \( Solid/Oxide Ra-226 3.54E+00 NA 0.212 | TO-CT-E-14-491
& (NEAM #12)
&0~
One drum with Gauges for disposal
{UNZ915 Radioactive material, Type A package, 7 Solid/Oxide Ra-226 4.51E+00 NA 0.212 |TO-CT-E-14-482
- Nelgw (NEAM #13)
Jj_‘ DI 9—
One drum with Gauges for disposal
Generator Certification Statement:
The constituents of the waste manifested herein are known to the generator. There are no EPA
RCRA, pathogenic or other hazards present other than those specifically listed an the Form 541.
loo[d
_Print name Date

CONSIGNEE OR{GINAL

(MUST ACCOMPANY WASTE IN TRANSIT)




[RRCTORME2T U8 NUCLEAR REGULATORY COMMISSION T. MANIFEST TOTALS ¥ MANIFEST NOMBER )
NUMBER OF NET WASTE NETWASTE SPECIAL NUCLEAR MATERIMMS)
UNIFORM LOW-LEVEL RADICACTIVE PACKAGES VoL m3 WGHT 1y U-233 U-235 Pu_ TOTAL TO-2014-231
WASTE MANIFEST 3 0.636 3 SLD NP NP NP NP 3.
CONTAINER AND WASTE DESCRIPTION PAGE__1_OF 1__PAGE(S)
ACTIVITY (MB4/mCl) SOURCE 4. SHIPPER NAME
ALL NUCLIDES TRITIUM C-14 To-99 1129 [ Chase Environmental Group
1.04E+01 MBq NP NP NP NP 0.00E+00  [SHIPPER ID NUMBER
2.82E-01 mCj N/A
DISPOSAL CONTAINER DESCRIPTION WASTE DESCRIPTION FOR EACH WASTE TYPE IN CONTAINER 18, WASTE
5. CONTAINER s 7 5 9. BURFACE 10, BURFACE PHYSICAL DESCRIPTION 14, CHEMICAL DESCRIPTION 15, RADIOLOGICAL DESCRIPTION cuAss
IDENTIFICATION CONTAINER WASTE AND RADIATION CONTAMINATION 11, WASTE 12, Approsimale 13, SORBENT ) WEIGHY FHOMIDUAL RAIONUGLIDES AND ACTIVITY (lBg) AND AS-A BTABLE
NUMBER/ DESGRIFTION VOLUME CONTAINER LEVEL MBq/100 em2 DESCRIPTOR WASTE VOLUME(S} BOLIDIFICATION THEMICAL FORM ¢ % CHELATING ICONTAINER TOTAL: OR CONTAINER TOTAL ACTMITY AU-A UNSTABLE
GENERATOR (5ea Note 1} {m3) WEHGHT _X_ uvihr QETA- HSORTARER STABILIZATION CHELATING AGENT AGENT AND RADIONUCLIDE PERCENT B-CLASS B
NUMBER (kg) BV APHA GAMMA (Soe Note 2) (m3) WEDIA (S0 Notw 3) — IF>04% Nuclide MBg mCi CClLASS ¢
TO-CT-E-14-490 4 0.212 <367E-6 | <367E-5 39 0.212 100 Oxide/NP NP Ra-226 2.39E+00| 6,45E-02 NA
1347
I3 '
l [ O Package total 2.39E+00| B.45E-02
TO-CT-E-14-491 4 0.212 <3.87E-6 | <3.67E-5 39 0.212 100 Oxide/NP NP Ra-226 3.54E400{ ©.57E-02 NA
e 124 |19
Package total [ 3.54E+00]| 9.57E-02
TO-CT-E-14-492 4 0.212 <3.67E-6 | <3.67E-5 39 0.212 100 Oxide/NP NP Re-228 4.51E+00{ 1.22E-01 NA
1347
3\ oo
Package total 4.81£+00 1.@-01
INOTE 1: Container Description Codes. For cantainers/ Note 2; Wakts Desaripior Codes, (Choose Lp £0 three which prodominate by volurme.} [Nots 3: For solkification madka thet mesl diaposal aits aiructural stabiifty requireiiants, the numericat cods must b followed by *-8."
Mmmuwmwmm [20. Charcon! 28, Demolition: Rubbie 38, Evaporstor Bottoms/Siudges/ [For aft solicifioation media, the vondor (mienufactiirer) and drand name mist siad be identified in tam 13. Code 100 = NONE REQUIRED,
& numarioal code must be followsd by "OP ”, 21, Incinarslor Ash 30, Cation lan Exchangs Modia Concentrates
4. Wooden Box or Crats 9. Dusmineratizer 22, 8ol 31, Anon lon Exchiange Madia 30. Compactible Tresh {Sorption Bolldification
Motsl Bax 10, Ges Cyinder [23. Oas 32. Mbxed Bed lon Exchange Madis 40. Nohcompactitia Trash 80. Speed! Drl 0, Floroo 73, Dicapert HPSOO B3, Other. Deseribe %0, Cernent 100, Nomer
Pisstic Drum or Pall 11. Buk, tinpsckages Wasts jo4. OF 33, Contaminated Equipment 41, Arimai Carcans 161, Celfetom 87,Fiores X 74. Patrosst by om 13, or 1. Conerete (Encapeulation) Required
Metat Drum o Pai 12. Unpackaged Components 26. Aquecis Liguit 3. Organic Liquid (Excapt O 42, Bivlogical Meterial (Except Andma! C982. Floor Dry/ 88, Solid-A-Sorh 79, Petrosst 1} sddiional puge 92, Bltumen
Metnl Tank or Liner 13, High Integrity Containet [28. Fiter Media 35, Glsssware o Latware Carcses Supsrfine &4, Chemalt 30 76, Aquseat 93, Vinyl Chiaride.
. Corcrate Tank o Liner 18. Other. describa in ke 8, 27. Mecheniosl Fiker 0. Besiad Source/Davice 43, Activaled Material 83. Hi D 70. Chemell 80 77. Aqusast )l 4. Vinyt Ester Styrene
. Polyathyiene Tank or Liner o sdditions! fege 128. EPA or State 37. Paint or Plating 59, Other. Describe in kem 11, or 64. Safe-T-Sorb 71, Chomell 3030 99, Other. Describe In tam 13,
, Fibsrgiass Tank cr Liner Haardous Aciliorel Paoe Jas, sate-N-Drt 72, Dicapttl HP200 or AddHional Paos




INRC FORM 542 U.8. NUCLEAR REGULATORY COMMISSION 1. WASTE COLLECTORPROCESSOR |13 MANIFEST NUMBER
(8-1988) NAME SHIPPER USE ONLY
UNIFORM LOW-LEVEL RADIOACTIVE Chase Environmental Group, Inc. TO-2014-231
WASTE MANIFEST IDENTIFICATION NUMBER
T-KY003-L14 3,
MANIFEST INDEX AND REGIONAL COMPACT TABULATION _|sHiprinG DATE PAGE_1_OF _1_PAGE(S)
List all original ‘PROCESSED WASTE" before ‘COLLECTED WASTE". 1 8/20/2014
4. |7} fe. | le. b 10. 1. AS PROCESSEDICOLLECTED TOTAL
GENERATOR GENERATOR NAME GENERATOR PREPROCESBED MANFESY NUMBER WASTE
DENTIFICATION PERMIT NUMBER FACILITY WASTE UNDER WHIGH WASTE dODE A.SOURCE B. BNM . ACTVITY D. VOLUME
NUMBER AND TELEPHONE NUMBER ADDRESS {OR MATERIAL) {OR MATERIAL} FemoGasaRD MATERIAL
VOLUME RECENED AND DATE cecalLeome (MBq) (m3)
(m) oF RECEPT (k@) (@
1347 CT DEEP/New England Alr Museum |36 Perimeter RG. 0.636 NA C CT_ |0.00E+00| NP 7.04E+01 0.636
Windsor Locks, CT 06096
860-623-3305
TOTALS OF ALL PAGES (NRC FORMS 542 AND 5424}
0.000 Q.000 1.04E+01 0.636

NRG FORM 541 (5098}




{KRC FORM 840 5. BIUPPER- NAME AND FACILTY  |SHIPPER KIS tomewtmngitan  PAGE | _2_PAGED) [ Manilest Number
[Chians Civiroamenisd Group, nc NIA — R B4t A A oF —A_PAGE(D) 1L e B anrateer 1) DR Coniuibon Dugee)
UNIFORM LOW.LEVEL RADIOACTIVE 11450 Wallerson Cournt X Jeouscion T POAW 842 AN L4 2A _.1_Pacgio)
WASTE MANIFEST Loutaville, KY 40209 PROCER SR [P —— Nona_PAGE®) TO-2014.105
SHIPPING PAPER JRER FEIAT PAASN R MEENT B [ranaton tem Rcn [ CONTMOMER MAME AHD T ACIITY ADCHTON G oniact
S AVERORIGCY THLLMONS NAE {MHCLUDE ARFA COOLH T-KY003-L14 N/IA TOXCO, inc. Rick Low
800-424-9300 COMTAGT 1LLRrvns o 109 Filint Road Tolophone Nisriber {Inchuise nree cotlo)
1108 Seb Cannata 80-300-0105 | Oak Ridge, TN 37830 865-482-5532
Chemtrac WSDS #: CHENO1RAD - CARIMER HAME AND ADDRESS  |[EPAID @ » Jy— weale rackept Dots
PR 1 TOIA Mastn OF SJ Transporiation Co., Inc NJDO71620076
{1 YES FACRAGLD DENTINGD 10 PO Box 169 o TWTR 10_Curilfication
lul NO v et ML aT Woddstown, NJ 08088 AI2A2014  [rue o rerion et it st o ey mememan st primt om0
- o b s [ lYE§ IPAUNETTET PREIER FCON'AGT TELEPHONE 8 o o o v, gt o £33 et 1§ A $ 1 o et omou
S R— [x] NO Kevin Elder 830-760-2741  |oow ioue L ——
o <ommers om agommcin NA mesATUE - DATE AUTHORIZE O BIGNATURE TMLE DATE »
_)m‘n ( sy il 2 .!{ i 7?‘4}':\. (i'flnu [lal esaby L"[? ;‘a! Iy
11 LS DIPARTLRNT OF SNANDACATATION DERCRIF 1106 n LRl "w L1 [..] 114 1 WM Weant! 10 &
Py pruper shapung e, kndend tiass, LW 11 Ao 0T AL TasoaPCuT meNta 20 MO TOTAL PACKAQE] 1oAGCO foe vorvme AR OF
a5y il mhTSE S TADOALTIE LS CHEMCAL FOnu HARONTLEN & ACTMTYINMBq] ciaos m’ i
UNZ2815 Radionclive maledal, Type A package, 7 Yeliow-il SoliOxide Ra-226 551E+0D NA 0.212 |TO-CT-E-14-105
O (NEAM #3)
One drum vath DAW lor disposal .
UN2815 Radioastive material, Typo A package, 7 Yellow-li SolkyOxide Ro-226 7.36E+00 NA 0212 {TO.CY.E-14-190
0 . g\ (NEAM #10)
Ono drum wills DAW lor disposal .
UNZ015 Radioactive material, Typo A package, 7 Yetiow-il Solid/Oxide Ra-226 7.40E-01 NA 0212 |TOCT-E-14-187
O \ ‘ (NEAM #1)
Oni drumn with DAW for dinpasol
UNZ816 Radionclive materal. Type A package., 7 While-! Solid/Oxige Ru-228 3.08E-01 NA 0212 |TO-CT-E-14-10R
N I , (NEAM #2)
One dium with DAW lor disposat 4] »
rUsz & Radioaclive material, Typo A packnge, 7 While-t '\j Sol/Oxide Ra-226 T.40E-01 ‘NA 0.212 | TO.CT-E-14-18)
/ 0 (NEAM #4)
Onn drum with DAW for disposal
UIN2915 Radioactive matednal, Type A poekage, 7 Wihite-| Solki/Oxide Rp-228 1.84E+00 NA 0.212 {TO-CT-E-14-200
w / A (NEAM 45)
Onao drum with DAW for disposol

Ganeralor Certification Stotomont:
The constituents of tha waste manlfested hersin are known Y0 tha genorntor. There are no EPA
RCRA, pathogenic or othar hazards presant olher than thosa spocifically isted on tha Form 541,

Mhliﬂni\ E \:-if Ly L )

“Pond npme

Sihnalure

b gl

CONSIGNEE ORIGINAL

MUST ACCOMPAKY WASTE IN TRANSIT)



JNRC FORM 540A

UNIFORM LOW-LEVEL RADIOACYIVE

WASTE MANIFEST

SHIPPING PAPER (CONTINUATION)

U.8. NUCLEAR REGULATORY COMMISSION

1a. Maniest Number
(Use

P

T0-2014-105

PAGE._2.OF .2 PAGE(S)

One drum with DAW for disposal

It uB OF» oF oM 12 [} ] 14 1% " [} I8 TOTAL Yoy matt 0
propes alipping reme. UM D et OOT LABEL TRANBPONY PHYBICAL AMD FEVIDUAL TOYAL PAIRADE LANBED fom v fuanin oF
S oy s S 1 hin sty TACIOAG TNE” SEDEL CIEMCAL | Do RADSHUGLIDE S S e e CLADD m’ PACHADE
UN2815 Radioactive malorial, Type A package, 7 | Yellow-i| Solid/Oxide Ra-226 7.40E-01 NA 0.212 | TO-CT-E-14.201
O | (NEAM #6)
Qne drum with DAW for disposal i
UN2915 Radioactive materinl, Type A package. 7 | Yellow-it] - Solid/Oxide Ra-228 3.86E-01 NA 0212 | TO-CT-£-14-202
D | (NEAM #7)
Ona drum with DAW for disposal ’
UN2815 Radioactive matarisl, Typa A package, 7 | Yellow-ll Solid/Oxide Ra-228 1.10E+Q1 NA 0.212 | TOCT-E-14-203
o 3 {NEAM #8)
One drusm with DAW for disposal .
UN2015 Radloactivo matorial, Typs A package, 7 | Yetiow-1l Sohd/Oxide Ra-226 3.86E-01 NA 0.212 | TO-CT-E-14-204
O \ | {(NEAM #9)

COMNSIGHEE ORIGIN (unt ACCOMPANY WASIT W TIANZT)




[RRCFORWSAY

us 'm:m nmim ¥ CLARBN Y

TYRTECT TS TORTESTTRERT————
L LT o7 waare -trean SPECIAL NUCLEAR MATERIAL (grams)
UNIFORM LOW-LEVEL RADIOACTIVE acois va = wrmin U-233 U-235 Pu TOTAL TO-2014-105
WASTE MANIFEST 10 2.120 70? NP NP NP NP 3
CONTAINER AND WASTE DESCRIPTION PAGE ¥ OF I PACL(S)
ACTOATY (likpanl SOURCE 4, SHPPER NAME
ALL UL RN c14 Te v 1120 (o) Chase Environmantial Group
| 2.01E+01 Mbg NP NP NP NP 0.00E+00 [SHIPPER D NUMBER
7.85E-01 mCi N/A
DISPOSAL CONTAINER DESCRIP'1ION WASTE DESCRIPTION FOR EACH WASTE TYPE 1N CONTAINEER v wasre
4 CoNTANE 1 L} (X 2 % suneacE PHYGICAL DESCRIPTION 14 CHESMCA DF SCRP 00 6 WADNOLOOICAL bR ACHAPTCH CGirey
DRHT P ICATON (-5 1 T VAR TE AT LT Ve Y OOt BN AR VX Agmramyriann 19 K amrnt WY AN, RAABANL KRS AND ACTRITY (g AND ~ANIAME
HAMLRY o AT O Ly Contasey wvet by {0 o3 WACErA | o v ST AT O PO NOMUATRY  EENTANR TOIAL ORCONTAPES SOTAL ALTRATY ey Tt
O RATOR { e {mnd) Vet et LTS N e e} RATROSRLLL IO 4 BCENT peasst v
A R ) b 24 ra Dads 19ee nnte 3 3 { md) M0 i ey T veoinw Nuclide MBg mCi oA,
TO-CT-E-14-185 4 ‘0.212 20 <}.67E-8 | <3.67E-5 38 0.212 100 Oxide/NP NP Re-228 5.51Ev00| 1 48E-01 NA
1347 I a S
Pachage totsl | B.81E4OD) 1.49E-D9
TO-CT-E-14-186 4 0.212 40 <31 67E-6 | <1.B7E-5 38 0.212 100 Oxide/NP NP Ra-220 7.36E+00] 199E.01 NA
1247 ‘ k'
Z Package total 7.J8E+D0] 1.99€-01
TO-CT-E-14-187 4 0.212 7 <3.67C-8 | <3.67E-5 35 0.212 100 Oxide/NP NP 226 7.40E-01] 2 00E-02 NA
1347 S 2
Package total 7.40E-Q1| 2.00E-02
TO.CT-E-14-198 A 0.212 02 <3.87E0 | <J.0?E-5 30 0.212 100 Onida/hiP NP Ro-220 3 68E-01] 9 90E-03 NA
1347 S
D ) Packagoetots!|  3.68E01] 9.90E-03
TO-CT-£-14-119 4 0.212 04 <3 B67E-U | <JO7E-S 39 0.212 100 Oxida/NP NP Ra-220 7.40E.04| 2 00E.02 NA
1347 %Lf
Package totsl TAOE-Q1| 2.00E-02
TO-CT-£-14-200 4 0.212 0.4 <J.67E-6 | <3.67E-5 39 0.212 100 Oxido/NP NP Re-220 1.B4E+00] 4 UTE-02 NA
1347 %\-f
Packsge totel | V.84E+00| 4.97E-02
TR | Contaires Depcrigiion Codes Fof portamer sl s I Wonte (agter C ane (Chmttn 4 b e whagh grotsmwrie Sy yabome | rean ¥ ¢ v liom, L] Blicacet b " 8
) Crprm O Paswtuen Matey 3 ¥ - tn ud e Do 13 Gt W0 * LVE RECRIA D
jrom m-aournl cobe Pl e Indivewd by “OP * HE = Y] W ot 4on § et aragn ey * Y s
'+ Wampen s = Croe * Owwarsww BN Y W Ao ren F ot g i W Caguptben Viaats Vi i Bttt ctner
7 Wiy By D Qun Optester 5 % Ome 1) Vit Bt v F adergn bodn D vy engmiam e [ Spemts Dt - v 71 Teapert 0 " (Fw Durem LI 1 B voowm
> st v o P8 1 B, Unpattages Yovus X 1) Somprmet ta st @ v L 1 Cotera 8 st T4 Nt e t) BY Comrenn 1F dmptntmars L]
4 Sl Does o g 13w pekaget o 15, Agmwa M Ongrds Lipad et O A2 el Momwm (F 08 dewenit (. 470 Fies Ogd " A A pan 73 Pusms ¥ AR & Bmswen
. Vhetm Tore o L 19 Mg gy Contuire PRt Wete B e o | e Camens O.gerfre 2 Cowmad X0 " Ao €2 Vgl Oy
¢ Compom Tort @ L YU UWer Smsistn vy s & t » &3 Aptaind I et LI T Crumtad B0 ¥ Apammat Yoy Fu @
1 Potpagepers 1nes & Lves - iy pagt ERT YT AF Pt = Paing B Over Orwrsan @ tom W = SN LR 2 Cput XE B e im0 s 1)
8 Py Fien @ Lnar Pt B Puen 2% Gale b Let P} Dot >N e Rlatn et Vg




NAC FORM BA1A

UNIFORM LOW-LEVEL RADIOACTIVE

V0 NUCLEAR REGLRATONY COMMIAOH

2 MANIFEST NUMBER

T0Q-2014-105

WASTE MANIFEST 3
CONTAINER AND WASTE DESCRIPTION PAGE 3 OF 2 PAGEIS)
CISPOSAL CONYANER DESCRIPTION WAGTE DESCRIPYOMN FOR EACM WASTE TYPE IN CONTAINER  waAnIK
2 CONTABR £) 7 1] ¥ BURIACE +a BURSACE PHYSICAL DESCHW 1708 14 COHEMICAL (RGP TOA '8 RALBOLOGICAL nond s
WDENTFICATION comtapan MIABIE MDY IADMAT (o OBt adeA TPy 1" WAt [] ) o—— 13 SORAERT Wil L OAAIUAL ADMUC LIRS AMD AL TRATY (Wihg AMD AL ARIAME
sl D 4CRW 1108 VOLLIMG. LONARER [31% 29 10D cmd 1€ BTHRAOR L R AT N O oL AT oM ANCAL P O ¢ WOGLATING FIONTANA TOTAL O CONTARE N TOVAL ACTRATY M)A LSS1ARMEA
GEMERATOR { Sum buote 1) (md) WRERIT _K_ukst 38 i aen RTADS LIATION CHELATRNS MR N ADE MY BHORALI AT 826 FERTLMT [ZEVELY
MAMBER {kg) ___mBwls ALowa OAMMA Vet toa 2 {m3) T e, INucilde MBa mCi < ANt
TOTT -;;4—201 ) 0212 7 | <38JE-B] <367E-5] 39 0.212 100 OxideiNP NP R6-205 740E-0\] 2.00E-02] NA
Package lotal | T.406-01] 2.00E-02
TOC : -1:3;;4-202 4 0.232 5 |<3.B/E-6] <367E-5] 39 0212 160 Oxide/NP NP Ravg!ﬁ' JGBE0V] DGOE-DI] HNA
Packapetotal] J.66E-01] 9.90E-03
"TG-CTE-3-203 3 0212 13 |<3.67E-8[ <3.67E-5 39 0.212 00 Oxide/iNP NP o298 | 110E+01] 2.886-01] WA
e S
)
Packape total | 1.40E+01] 2.98E-01
TO-CT-E-T4-70% r 0.212 6 | <3B/EB| <367E5 38 0.212 100 Oxide/NP | NP Ri-'m' T | 366E-01] 9.80E-03| WA
o q S
Package iotal| 3.68E-01| 9.90E-03




MAC FORM 642 98 NUCLEAN FEGULATORY COMMS 0N \ WASTE COn J £CTORVIILE SO0 1 MANTEST HUMSEN
$-ioed) AN 15PN LIOE RAT
UNIFORM LOW-LEVEL RADIOACTIVE Chase Environmental Gtoup. Inc T0O-2014-105
WASTE MANIFEST IDENTIF ICATION NUMDER
T-KY003-L14 {)
MANFEST INOEX ANG REGIONAL COMPALT TABULATION |510PPING DATE PAGE_1_OF _1_PAGE(S)
Usl &8 originel “PROCESSED WAITE" hefore “COLLECTED WASTE® 472312014
i 1 43 is i 10 1 A PROCERSEDLOLLECTED YOTAL
CEMNERAIOR OPWMERATOR NAL OF HERATOR PREPSDC {830 Baeyp vt o b WARIR [ YT
DENTEICATION PERMET NG N FALRITY WA 1 8o Tt 19 code e © A BOURCE 0. SNM C ACTAYY D vLse
HUMBLA AND TELEPHOME NUAMDER ADDHESD (OR MAVIRILY [ TN o L] WATERWAL
Vs [EPPRUNTFR [ e {MBq) {m3)
- e (g} [1]]
1347 CT DEEPMNew England Air Musoun] 38 Perimoter Rd. 2.120 NA C CT [o.00E+00 NP 2.91E+01 2120
Windsor Locks, CT 06036
860-623-3305
TOYALS OF ALL PAGES [NRC FORMS 542 AND 0424)
0.000 0.000 2.91E+Q1 2120

- tro s s,




RADIOLOGICAL SURVEY FORM

Location: NEAM | Purpose: Drum #1 Survey = Prvoe bo Sinipnamt 4o Sinchl Soncac
Smear DPM/100 DPM/100
Number | CM’ q CM*B 12 1m
Interior 8 ND A2 .
Top Lid 8 36
Exterior 4 50
4
-— —_— »
14 1 1 A4

Comments: Instrumentation Key O=Smear Location, Dose Rate = mR/hr y “X”= Fixed (CCPM/DPM)w/B

Make: Ludlum Model: 3030P Serial #: 26689 Cal Due: 09/09/14 QA Check: SAT

Make: Ludium Model: 14C Serial #: 128973 Cal Due: 10/15/14 Source Check: SAT

Make: Model: Serial #: Cal Due: QA Check:

Performed By D. Strickland

Date: 06/26/2014

Background (s) ND < Background = B 160 DPM o 0 DPM

Reviewed By WA-L- Y} onde

Date “‘[\5\2\(0{




Contact

Dose Activity
Drum Location # | DEEP NEAM # Description Rate Estimate
: Ci
UR/Hr K
1 109 Radio Compass, ID 90A/ARN-6 800 8
1 143 Japanese Turn/Bank 3000 3.
- . 5 - - i i _
1 147 Chinese Gauge (Altimeter?), 204647 inset window, 0-4 over 5-8 shows 735-750 See 100 1
#153
1 153 Chinese Gauge (Altimeter?), 0-10 for twice around & window with 3 digit, (710-720) 200 P
See #147
1 155 Landing Indicator, Type CAY 22316, MFD for NAVY DEPT - BUREAU of SHIPS, 1300 13
: Westinghouse House, Mar 18 1940, Contract No 72521 '
1 158 ' Iru_ilcatlon Tachometer, Rotor and Engine Speed, Type no 981-B, Kollsman Instrument 4500 45
Division, A Square D Company
Pilot Direction Indicator, Automatic Pilot, Air Corps U.S. ARMY, Order # AC 24040, Tag
1 165 C-107, Part No 645262, AC Spark Plug div of General Motors under license of Sperry 100 Bl
Gyroscope Co.
1 178 Chinese Compass (?) 600 6
1 194 Japanese Turn + Bank, Navy Model 2, Tokyo Koko Keiki 110 11
1 198 RPM General Electric, Type DJ-13 Model 8DJ-13 AAR, 624958 1200 12
1 200 RPM, Pioneer 3474-812, (NFI) 600 .6
1 213 Japanese Turn/Bank Turn?, (NFI) 20 02
1 217 Compass (Japanese), Army Type 9B, Tokyo Kueiki 80 .08
1 230 Japanese Gauge, (Turn) and Bank, Navy MOD 2, Tanaha Heihi Seisatios 600 6




235

Altimeter NAVY MOD 2, Japanese Gauge, Tanaha Heiki Srisakosho 2500 2.5
238 Japanese Gauge, Turn Bank 1800 1.8
240 Bendix Type 1N-4A 1000 1.
247 Japanese Fuel to Air Ratio, Army? Dual Left Right, Model 2, Yokogawa SeisaKusho 50 .05
260 Flight Hours Meter, Logdometer, Aero Instrument Co., Aircraft Type 5 Model B 100 1
282 Dir Gyro JAPANESE, Navy Model 1, Tokyo Koko, keiki KK 5000 5.
284 Dir Gyro JAPANESE, Navy Model I, Tokyo KoKo, Keiki KK 2100 2.1
289 14li_gcz)calizer Or Range, Glide Path, Weston Elec Corp, Model 888 Type 342, CAATC NO 1000 L
292 Turn+Bank (Japanese), Navy Model 2, Tanaka Keiki, Seisakoso KK 4000 4.
293 Turn + Bank (Japanese), Navy Model 2, Tanaka Keiki, Seisakasho KK. 4000 4,
295 Directional Gyro (Japanese), Navy Model 1, Tokyo Koku $80-003 , Keiki KK. 400 4
299 Directional Gyro (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 800 .8
300 Directional Gyro (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 500 5
305 Gyro Compass (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 700 7
311 Glide Path Localizer or Range, Model 888 Type 342, CAATC # 1480, Weston Elec 1200 1.2
313 Directional Gyro (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 1100 1.1




314 Gyro Horizon (Compass)(Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 800 8
419 | Magnesyn Functional Test Indicator, Pioneer Type 13318-1-A SN 1013, Bendix 5 .005
Total uCi 40.265
Total 1.49

MBq




RADIOLOGICAL SURVEY FORM

Location: NEAM ‘ Purpose: Drum #2 Survey - Prcer ‘o Bhipuend te Sonctheoncaam
¥

Smear DPM/100 DPM/100
Number | CM? cM?
um 'er o B 03 1m,
Interior 12 9
Top Lid 8 109
Exterior 8 64
.03
v
1m. @ 1m.
- —_—
03 07 .05 03
\’D
Comments: Instrumentation Key O=Smear Location, Dose Rate = mR/hr y “X”= Fixed (CCPM/DPM)o/p
Make: Ludium Model: 3030P Serial #: 26689 Cal Due: 09/09/14 QA Check: SAT
Make: Ludium Model: 14C Serial #: 128973 Cal Due: 10/15/14 Source Check: SAT
Make: Model: Serial #: Cal Due: QA Check:
Performed By D. Strickland Date: 06/26/2014
Background (s) ND <Background = B 160 DPM o 0 DPM

Reviewed BY WA -L- ) s b Date {23014



ot

Contact

: - Dose Activity
Drum Location # | DEEP NEAM # Description Rate | EStimate
MR/Hr uC
2 307 Dashboard 11 Gauges 200 2
Total nCi 2
Total 007

MBgq




RADIOLOGICAL SURVEY FORM

Location: NEAM | Purpose: Drum #3 Survey - @riee 4o Shipmet te Smislgondan
Smear DPM/100 DPM/100
Number | CM* a CM2£ 03 1m
Interior 4 ND . '
Top Lid 4 ND
Exterior 4 136
.05
-— —_—
.03 2 08 .03
07
Comments: Instrumentation Key O=Smear Location, Dose Rate = mR/hr y “X”= Fixed (CCPM/DPM)a/B
Make: Ludlum Model; 3030P Serial #: 26689 Cal Due: 09/09/14 QA Check: SAT
Make: Ludlum Model: 14C Serial #: 128973 Cal Due: 10/15/14 Source Check: SAT
Make: Model: Serial #: Cal Due: QA Check:

Performed By D. Strickland

Date: 06/26/2014

Background (s) ND < Background = B 160 DPM o 0 DPM

Reviewed By i\ -S. lﬁw@—

Date 7 {aaf(f




Contact

Dose Activity
Drum Location # DEEP NEAM # Description Rate Estimate
HR/Hr uci
3 026 A-5 Automatic Pilot U.S. Army 50 05
3 319 Bubble Sextant w Wood Case, Mark IX WWIIRAF 1941, REENo 6B/151, Brit Pats 10 o1
#167, 480112 490621 '
6 Gauge Console, (1) Altimeter Square D AC-20848, MP# 371K-05, Spectt 94-27958,
3 331 (2) Horizon Bendix, MP# 14613-1AKA4, (3) Vertical Speed Kelley Inst, MP# 257K S/N 119, 1500 L5
(4) Air Speed Kollsman, 7BK-079-7632, (5) Turn Coordinator 2 min, Brittian Industries, '
TC100(12) P/N 1677 S/n 511380, (6) RPM and Eng Hours, Type R78 AT2053
3 400 3 Guage Panel (German), Fihrerhaube, (1) W 333543 FL2216 Fahrt Km/hr, (2) Steigh 600 6
m/s Sinkt, (3) H6he k/m w8741 F122616-6, Bauart R. Fuess Emil Scholz ’
Total uCi 2.16
Total 08

MBq




RADIOLOGICAL SURVEY FORM

Location: NEAM | Purpose:  Drum #4 Survey — Pecee  de Shipmandt Yo Svnckl soncan
Smear DPM/100 DPM/100
Number | CM?a CM* B
interior 8 41
Top Lid ND 55
Exterior 4 ND
1m @ 1m.
4+—— —_—
14 15 z A4
Comments: Instrumentation Key O=Smear Location, Dose Rate = mR/hr y “X”= Fixed (CCPM/DPM)o/B
Make: Ludlum Model: 3030P Serial #: 26689 Cal Due: 09/09/14 QA Check: SAT
Make: Ludlum Model: 14C Serial #: 128973 Cal Due: 10/15/14 Source Check: SAT
Make: Model: Serial #: Cal Due: QA Check:

Performed By D. Strickland

Date: 06/26/2014

Background (s) ND < Background = B 160 DPM « 0 DPM

Reviewed By M -§ - oo d—

Date “1\53:;([{




Contact

Dose Activity
Drum Location# | DEEP NEAM # Description Rate Estimate
Ci
UR/Hr W
4 018 Localizer -T.W.A 1000 L.
4 077 Angle of Attack, US Navy, MAGNESYM, Type 1082-10B-2-AZ, USN BU. AERO. SPECIAL 800 g
DEVICES DIV, Device RF-6, Eclipse-Pioneer Div ' '
4 084 Landing Path, Weston Electric, Model 602 Type 8 500 5
4 092 Lear UCIX, Westinghouse, Syle 1205649-A 100 1
4 114 Captured JAP Dual Tachometer, "Piah" 1500 L5
4 136 Air Speed, Mark IVA, British Wright Co. LTP 7000 7.
4 190 Compass, NUR FUR JAGER 400 4
4 228 Gas Gauge, A S Type U, National Steel Products 1000 1.
4 234 RPM- US NAVY, TYPE B, Victometer, JOS W. Jones 500 S
4 246 Japanese Turn/Bank, Mark TA-7713, Army? TKK? 1200 1.2
4 248 GYRO HORIZON, AN 5736-1 A, SPERRY Gyroscope Co. 800 8
4 252 Bank Climb Gyro Control, For MARK 4 Automatic Pilot, PART# 656403, cont a(s) 2905, 200 )
Electric Auto-Lile Co under License from Sperry '
Angle of Attack Indicator, USNBU. AERO Special Devices Div Device RF-6, Type NO
4 264 e ) 700 7
10082-10B-2-A2, Bendix/Eclipse/Pioneer
4 287 GRO HRZ, Navy Model 1, Tokyo Koku, Keiki KK 3000 3.




Radio Compass, Signal Corps U.S. Army, Compass indictor 1-65-D, Order No 1657-NY-

1.1
291 41 Date 11/8/1940 1100
294 Turn + Bank (Japanese), Navy Model 2, Tokyo Koku ? Not sure right tag, Keiki KK. 1800 1.8
297 Directional Gyro (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 5100 5.1
298 Directional Gyro (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 700 7
302 Gyro Compass (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 3000 3.
303 Gyro Compass (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 1600 1.6
304 Gyro Compass (Japanese), Navy Model 1, Tokyo Koku, Keiki KK. 500 5
312 Altimeter?? Outerscale 4-16, Innerscale 16-30, Japanese 3000 3.
317 Type DJ-11 Indicator, Model 80J11 LAT, 0-360, General Electric 1000 1.
350 F-3 Altitude Gyro, SN 19 (whttag D-87), Sperry Gyroscope Co Inc 2500 2.5
Landing Indicator, Type CAT 22316, part of model ZA equipment, serial 2737, MFD for
352 NAVY DEPT BUREAU of SHIPS, sub contractor Westinghouse House, Contract # 72521, 1500 1.5
3/18/1940, Airtrack MFG Co, style 1205649, Type CAY 22316
375 Localizer Or Range, Glide Path Marker, (whttag E-24), Model 888 Type 3P1, S/N 3655 5 005
CAATC # 1480, Weston Elec Inst Corp _ '
396 Climb Type C2, SN AC-42 Spect# 94-27957-4 Dial Hand Scratched, MP# 639k-03 Order 55 025
# 26969 Indicator screwed down, Square D Co Knollsman Inst Div '
403 Altimetre Pioneer, Marque Deposee, Millliers Metres m‘illibars, Breveté S.G.D.G, 800 g
Type# 1525-3F-A-3093, Bendix N.J. USA '
409 CLIMB, 1000 Feet per min Pioneer Inst, 374-3794 Sperry 400 4
411 Clock FLM8503-2 Luftschraube, Stellungsanzeige 300 3




412

Bombsight? PolarGrid on see through 2, needles nahe F309 AEG Ln27002, W 47154 25 025
413 Air Speed? 0-300 HandmadeDial, Kollsman (whttag A-68) 5 .005
428 Speedometer 0-250 Km/st, Zeiger Regulierling, UtenamApparat No 10249, 100 ]

: Luftstrommesser Bruhn, Berlin W. Mauerstr 86-88 '
429 Deuta x100 0-16 #11749 tach?, Dauta-Werke Berlin S.0. 26 200 2
438 Switch Assembly Bombsight Control Panel, Drift Scale Light Collimator Light, AC Spark 20 02

Plug Div, cont# AC-33987 Ser# AF4323309, Part# 804079 Ref 109/82 )
Total pCi 42.38

MBq




July 24, 2014

o

BILL OF LADING — SHORF*QRM ~ NOT NEGOTIABLE

Page 1of 1

‘kxw« SHIP FROM

il of Lading Number: CT-DEEP-05-2014

Connecticut Department of Energy and Environmental Protection
36 Perimeter Road
Windsor Locks, CT

SHIPTO

Carrier Name: Yellow Freight

Smithsonian Institution

National Air and Space Museum

Paul E. Garber Facility, Building 10
3904 Old Silver Hill Road

Suitland, Maryland

20746-3190

Attention: Sam Dargan/ David Peters

PRO. # 947-518321-X

Special Instructions: Emergency Response Telephone Number 860-424-3333

Invoicee: Smithsonian Institution National Air and Space Museum
6t & Independence Avenue, SW

Room 33112 Attention: Ms Collette Williams

Washington, DC 20560-0312

Special Instructions: GOVERNMENT TENDER G3020

CT DEEP USNRC License Number: 06-27895-02
Smithsonian Institution National Air and Space Museum USNRC License: 08-05938-13

CARRIER INFORMATION

Package

Qty Type Weight HM (X)

Commodity Description

transportation with ordinary care. See Section 2(e) of NMFC item 360

Commodities requiring special or additional care or attention in handling or stowing must be so marked and packaged as to ensure safe

Class

1 55 Gallon 150 Ibs.
Drum

NEAM Drum #1
UN2915, Radioactive Material

Type A Package -7

Ra-226, Solid Metal Oxides, 1.49 MBq’s (0.0403 milliCuries)

Radioactive Yellow il, T.I. 0.1

Seal Number: 0959230

1 55 Gallon 50 Ibs.
Drum

Commodity Description

NEAM Drum # 2

UN2915, Radioactive Material

Type A Package- 7

Ra-226, Solid Metal Oxides, 0.007 MBq’s (0.000189 milliCuries)
Radioactive White |

Seal Number: 0959228

Package

Qty Type Weight HM (X)

Commodity Description

transportation with ordinary care. See Section 2{e) of NMFC item 360

Commodities requiring special or additional care or attention in handling or stowing must be so marked and packaged as to ensure safe

Class

1 55 Gallon 90 Ibs.
Drum

NEAM Drum # 3
UN2915, Radioactive Material

Type A Package 7

e B - e

Ra-226, Solid Metal Oxides, 0.08 MBq's (0.0022 millicuries)

Radioactive White |,
Seal Number: 0959943

Qty | Type Weight HM (X) | Commodity Description

Class

1 55 Gallon 150 Ibs.
Drum

NEAM Drum #4

UN2915, Radioactive Material

Type A Package 7

Ra-226, Solid Metal Oxides, 1.57 MBq’s 9 (0.0424) milliCuries)
Radioactive Yellow II, T.1. 0.1

Seal Number: 0959227

Note: Liability limitation for loss or damage in this shipment may be applicable. See 49 USC § 14706(c)(1)(A} and (B).

Shipper Signature/Date Trailer Loaded: Freight Counted: Carrier Signature/Date
_Michel E. Firsick, R.S.0. % By shipper

This is to certify that the above named materials are properly classified, packaged, (ﬁ By driver

marked, and labeled, and are in proper condition for transportation according to the
applicable regulations of the DOT,

(ﬁ By shipper

r By driver/pallets said to contain

fq‘ By driver/pieces

Carrier acknowledges receipt of packages and required placards. Carrier certifies emergency
response information was made available and/or carrier has the DOT emergency response
guidebook or equivalent documentation in the vehicle. Property described above is received in
good order, except as noted.

| hereby declare that the contents of this consignment are fully and accurately described above by the proper shipping name and are classified, packaged, marked and labeled/placarded and are in all respects in proper condition

for transport according to applicable international and national governmental regulations.




ATTACHMENT 3

Device Inventory































































ATTACHMENT 4

NRC letter to Rear Admiral Baffer of the US Coast Guard from Blake Welling,
Docket No., 99990001 dated May 8, 2017



UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
2100 RENAISSANGE BOULEVARD, SUITE 100
KING OF PRUSSIA, PA 19406-2713

May 8, 2017

EA-17- 037

Bruce Baffer

Rear Admiral

United States Coast Guard

Department of Homeland Security
2703 Martin Luther King Jr. Avenue, SE
Washington, DC 20593-7000

SUBJECT:  NRC SPECIAL INSPECTION REPORT NO. 99990001/2015001, UNITED
STATES COAST GUARD, AND NOTICE OF VIOLATION

Dear Admiral Baffer,

This letter refers to the special inspection conducted from May 26, 2015, through April 26, 2017,
of US Coast Guard (USCQG) activities authorized by the General License described in 10 CFR
31.5, as they relate to radiation safety and to compliance with the Commission’s rules and

reguiations.

Background

On June 2, 2014, a representative from the Connecticut Department of Energy and
Environmental Protection (CT DEEP) notified NRC Region | that a former USCG helicopter, an
“H-52A Seaguard” on display at the New England Air Museum (NEAM), Windsor Locks, CT,
was found to have three 100 microcurie Sr-90 radioactive sources installed in devices mounted
on the helicopter rotor blades. Following the discovery of the devices on the helicopter, the
NRC responded to the NEAM on June 9, 2014, to review the information provided by CT DEEP.
That inspection confirmed the presence of In-Flight Blade Inspection System (IBIS) devices
installed on the helicopter, which are subject to the General License requirements contained in
10 CFR Part 31.5. NEAM determined that it owned the H-52A helicopter on display, having
obtained it in a transfer from the USCG on or about May 30, 1989. NEAM staff were not aware
that the helicopter had Sr-30 General License devices installed until informed by CT DEEP

personnel on June 2, 2014.

USCG initiated an investigation to determine how the devices had been transferred to the
NEAM, and also to determine the extent of the condition. USCG subsequently confirmed the
presence of IBIS devices on five additional helicopters in New Jersey, Pennsylvania, California,
and Oregon. USCG safely removed the IBIS devices from the NEAM on March 17, 2015, and
has since removed the IBIS devices from four additional helicopters. USCG is taking action to
properly transfer or remove the IBIS from the one remaining helicopter.

Results

Based on the results of this inspection, the NRC has determined that one Severity Level IV
violation of NRC requirements occurred. The violation was evaluated in accordance with the
NRC Enforcement Policy. The current Enforcement Policy is included on the NRC's Web site at
(http://www.nrc.gov/about-nre/requlatory/enforcement/enforce-pol.html). The violation involved




B. Baffer 2

the failure to transfer or dispose of devices containing byproduct material only by the authorized
means specified in 10 CFR 31.5(c)(8)(i). The violation is cited in the enclosed Notice of Violation
because it was identified by the NRC.

You are required to respond to this letter and should follow the instructions specified in the
enclosed Notice when preparing your response. |f you have additional information that you
believe the NRC should consider, you may provide it in your response to the Notice. The NRC
review of your response to the Notice will also determine whether further enforcement action is
necessary to ensure compliance with regulatory requirements.

In accordance with 10 CFR 2.390 of the NRC’s "Rules of Practice,” a copy of this letter, its
enclosure, and your response, will be made available electronically for public inspection in the
NRC Public Document Room or from the NRC document system (ADAMS), accessible from the
NRC Web site at http://www.nrc.gov/reading-rm/adams.html. To the extent possible, your
response should not include any personal privacy, proprietary, or safeguards information so that
it can be made available to the Public without redaction.

If you have any questions regarding this matter, please contact Todd Jackson of my staff at
610-337-5308 or via electronic mail Todd.Jackson@nrc.gov.

Thank you for your cooperation.

Sincerely,

BL A

Blake D. Welling, Chief
Commercial, Industrial, R&D

and Academic Branch
Division of Nuclear Materials Safety

Docket No. 89880001

Enclosures:
1. Notice of Violation
2. Inspection Report 99990001/2015001

cc w/encls:  CAPT Randall Hartnett, USCG
LCDR Andrew Schanno, USCG
State of California
State of Connecticut
State of New Jersey
State of Oregon
Commonwealth of Pennsylvania



B. Baffer 2

the failure to transfer or dispose of devices containing byproduct material only by the authorized
means specified in 10 CFR 31.5(c)(8)(i). The violation is cited in the enclosed Notice of Vioiation
because it was identified by the NRC.

You are required to respond to this letter and should follow the instructions specified in the
enclosed Notice when preparing your response. If you have additional information that you
believe the NRC should consider, you may provide it in your response to the Notice. The NRC
review of your response to the Notice will also determine whether further enforcement action is
necessary to ensure compliance with regulatory requirements.

In accordance with 10 CFR 2.390 of the NRC’s "Rules of Practice," a copy of this ietter, its
enclosure, and your response, will be made available electronically for public inspection in the
NRC Public Document Room or from the NRC document system (ADAMS), accessible from the
NRC Web site at http://www.nrc.gov/reading-rm/adams.html. To the extent possible, your
response should not include any personal privacy, proprietary, or safeguards information so that
it can be made available to the Public without redaction.

If you have any questions regarding this matter, please contact Todd Jackson of my staff at
610-337-5308 or via electronic mail Todd.Jackson@nrc.gov.

Thank you for your cooperation.
Sincerely,

Blake D. Welling, Chief
Commercial, Industrial, R&D

and Academic Branch
Division of Nuclear Materials Safety

Docket No. 99990001
Enclosures:
1. Notice of Violation
2. Inspection Report 99990001/2015001
cc w/encls:  CAPT Randall Hartnett, USCG
LLCDR Andrew Schanno, USCG
State of California
State of Connecticut
State of New Jersey
State of Cregon
Commonwealth of Pennsylvania
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NOTICE OF VIOLATION

United States Coast Guard Docket No. 99990001
Washington, DC EA-17-037

During an inspection conducted from May 26, 2015 to April 26, 2017, one violation of NRC
requirements was identified. In accordance with the NRC Enforcement Policy, the violation is

listed below:

10 CFR 31.5(c)(8)(i) requires, in part, that any person who acquires, receives,
possesses, uses or transfers byproduct material in a device pursuant to the general
license, shall transfer or dispose of the device containing byproduct material only by
export as provided by paragraph (c)(7) of this section, by transfer to another general
licensee as authorized in paragraph (c)(9) of this section, or to a person authorized to
receive the device by a specific license issued under parts 30 and 32 of this chapter, or
part 30 of this chapter that authorizes waste collection, or equivalent regulations of an
Agreement State, or as otherwise approved under paragraph (c)(8)(iii) of this section.

Contrary to the above, the US Coast Guard (USCG) failed to transfer or dispose of
devices containing byproduct material only by the authorized means specified in 10 CFR
31.5(c)(8)(i). Specifically, at various times after August 5, 1977, and prior to June 2,
2014, the USCG improperly transferred one HH-3F and five HH-52A helicopters with an
installed total of 20 General License In-Flight Blade Inspection System (IBIS) devices to
others who were not authorized to receive those devices. These transfers by the US
Coast Guard resulted in possession of the devices by six recipients not authorized to
possess byproduct material under the NRC General License in Connecticut (1), New
Jersey (1), Pennsylvania (2), California (1), and Oregon (1).

This is a Severity Level IV violation (Enforcement Policy Section 6.7)

Pursuant to the provisions of 10 CFR 2.201, the United States Coast Guard is hereby required
to submit a written statement or explanation to the U.S. Nuclear Regulatory Commission, ATTN:
Document Control Desk, Washington, DC 20555-0001, with a copy to the Regional
Administrator, Region |, within 30 days of the date of the letter transmitting this Notice of
Violation (Notice). This reply should be clearly marked as a “Reply to a Notice of Violation” and
should include: (1) the reason for the violation, or if contested, the basis for disputing the
violation or severity level; (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 was
or will be achieved. Your response may reference or include previously docketed
correspondence, if the correspondence adequately addresses the required response. If an
adequate reply is not received within the time specified in this Notice, an order or a Demand for
Information may be issued as to why the license should not be modified, suspended, or
revoked, or why such other action as may be proper should not be taken. Where good cause is
shown, consideration will be given to extending the response time. Your response to this Notice
will be made available electronically for public inspection in the NRC's Public Document Room
or from the NRC’s Agencywide Documents Access and Management System (ADAMS),
accessible from the NRC's website at http://www.nrc.gov/reading-rm/adams.html. To the extent



Notice of Violation 2
United States Coast Guard

possible, the response should not include any personal privacy, proprietary, or safeguards
information so that it can be made publicly available without redaction.

in accordance with 10 CFR 19.11, you may be required to post this Notice within two working
days of receipt.

Dated this j# Iday of _May_ 2017




U.S. NUCLEAR REGULATORY COMMISSION
REGION |

INSPECTION REPORT

Inspection No. 99990001/2015001

Docket No. 99990001

License No. General License

EA No. EA-17-037

Licensee: United States Coast Guard

Location: Headquarters, United States Coast Guard

Department of Homeland Security
2703 Martin Luther King Jr. Avenue, SE
Washington, DC 20593-7000

Inspection Dates: May 26, 2015, through April 26, 2017

7 My £, Jor 7
Todd Jatkser ) Date '
Senior Health Physicist
Commercial, Industrial, R&D and Academic
Branch
Division of Nuclear Materials Safety

Approved By: /M //6/\_ .S'/i/ZOI 7

Inspectors:

Blake Welling, Chief Date
Commercial, Industrial, R&D and Academic
Branch

Division of Nuclear Materials Safety



EXECUTIVE SUMMARY

United States Coast Guard
NRC Inspection Report No. 99990001/2015001

The US Coast Guard (USCG) operated two helicopter models, HH-52A and HH-3F, which had
strontium-90 (Sr-90) sources installed in devices on the helicopter rotor blades. This NRC
inspection was a focused evaluation of efforts by the USCG to determine how many former
USCG helicopters had been transferred out of USCG control with the In-Flight Blade Inspection
System (1BIS) containing Sr-90 installed on the aircraft, and to safely remove or properly
transfer those sources identified.

An HH-52A helicopter with 1BIS Sr-90 devices installed was discovered by the Connecticut
Department of Energy and Environmental Protection on display at a public museum in
Connecticut in June 2014, From approximately August 5, 1977, through October 3, 1983, the
USCG obtained 99 HH-52A and 50 HH-3F helicopters incorporating up to 556 General License
IBIS devices and few records existed to demonstrate these devices were properly transferred

from USCG control or disposed.

The USCG removed the IBIS devices discovered on the HH-52A at the museum in Connecticut
and initiated an investigation to determine the extent of the condition and whether additional
helicopters had been transferred to others with IBIS devices still installed. USCG identified five
additional helicopters with IBIS devices in New Jersey, Pennsylvania, California, and Oregon.
The USCG investigation also determined that 64 helicopters did not have IBIS installed, 40
appeared to have been subjected to proper demilitarization procedures and would have had
IBIS removed during that process, 30 were lost through crashes or other known mechanisms of
destruction, and 9 were identified for which no information couid be found.

The NRC identified a Severity Level IV violation of 10 CFR 31.5(c)(8)(i) involving the failure to
properly transfer general license devices to other owners. The USCG has safely removed IBIS
devices and Sr-90 sources from five of the six identified privately-owned former USCG
helicopters, and actions are progressing to properly transfer or remove the IBIS from the one
remaining helicopter with IBIS installed.



REPORT DETAILS
I. Program Overview and Background

On June 2, 2014, a representative from the Connecticut Department of Energy and
Environmental Protection (CT DEEP) notified NRC Region | that an “H-52A Seaguard”
helicopter on display at the New England Air Museum (NEAM), Windsor Locks, CT, had three
strontium-90 (Sr-90) radioactive sources installed in devices mounted on the aircraft rotor
blades. The NRC responded to the NEAM to review the information provided by CT DEEP and
confirmed the presence of installed In-Flight Blade Inspection System (IBIS) devices on the
helicopter which are subject to the General License requirements contained in 10 CFR Part
31.5. NEAM determined that it owned the H-52A helicopter on display, having obtained it in a
transfer from the US Coast Guard (USCG) on or about May 30, 1989. Although identified as a
Model “H-52A”, the displayed helicopter is apparently a Model HH-52A, based on information
provided by the aircraft manufacturer and the USCG. NEAM was not aware that the helicopter
had Sr-90 General License devices installed until informed by CT DEEP personnel on June 2,

2014.

IBIS devices used by the USCG each incorporated 100 microcuries of Sr-90, and were
manufactured and supplied by General Nucleonics Corporation of Pomona, CA, from
approximately August 5, 1977 through October 3, 1983. The IBIS devices were installed on
HH-52A and HH-3F model helicopters for the USCG by the helicopter manufacturer, Sikorsky
Aircraft Corporation. Sikorsky built 99 versions of the HH-52A for USCG, and each helicopter
had one IBIS device installed on each of three rotor blades, resulting in a total of up to 297 IBIS
devices installed on HH-52A helicopters. Sikorsky also built 50 Model HH-3F helicopters
procured by the USCG, with one IBIS device installed on each of five rotor blades, resulting in a
total of up to 250 IBIS devices. Spare blades were also obtained by USCG with 1BIS devices
installed on them. USCG returned nine of these spares to General Nucteonics in 2015 for
disposal, although the total number of spare blades procured is not known. Sikorsky confirmed
that IBIS devices were installed only on Models HH-3F and HH-52A for the USCG, and USCG
no longer operates any of these helicopters. The USCG was informed by General Nucleonics
that records were confirmed for 330 IBIS devices transferred to USCG, and USCG noted that
some HH-52A and HH-3F helicopters had been identified with a system installed similar to IBIS
but that did not use or contain any radioactive material. It is therefore concluded that the total
number of IBIS containing Sr-90 devices installed in USCG helicopters was at least 330 and

could have been as many as 547.

General Nucleonics manufactured the iBIS under California Department of Public Health
License No. 3138-70 GL and transferred the devices to the USCG as General License devices
to be possessed and used by the USCG in accordance with regulatory requirements in 10 CFR
31.5. The manufacturer’s detailed description of the device is contained in Sealed Source and
Device Registration No. CA-321-D-103G, dated January 27, 1977.

1 Inspection Report No. 99990001/2015001



. Investigation of Status of US Coast Guard Devices

Inspection Scope

The USCG operated two helicopter models, HH-52A and HH-3F, which had Sr-80
sources installed in devices on the helicopter rotor blades. This NRC inspection was a
focused evaluation of efforts by the USCG to determine how many former USCG
helicopters had been transferred out of USCG control with the IBIS containing Sr-90
installed on the aircraft, and to safely remove or properly transfer those sources
identified. The NRC first informed the USCG in July 2014 that IBIS devices had been
identified as being installed on one HH-52A helicopter on display at the NEAM, and it
was not known at that time if other helicopters with IBIS devices were accessible to the

public.

Observations and Findings

Once the USCG became aware of the three IBIS devices at the NEAM, they initiated an
investigation to determine the status of as many as possible of the remaining HH-52A
and HH-3F helicopters and whether they had IBIS devices installed, as well as to
determine whether any additional IBIS devices remained in USCG spare parts inventory.
The USCG based the investigation on available USCG records in combination with a
publicly-available database at www.helis.com to define the baseline for the scope of the
investigation into current status of helicopters formerly operated by the USCG. The
number of helicopters included in the USCG investigation is shown in the following table:

Maximum number of I1BIS devices installed in US Coast Guard Helicopters

Number of IBIS Devices | Total potential IBIS
helicopters (blades) per Devices
helicopter
HH-52 99 3 297
HH-3F - 50 5 250
Known spares (properly 9 spare blades 1 9
transferred from
inventory)

As a result of the investigation, USCG discovered five additional privately-owned former
USCG helicopters with IBIS devices installed. USCG took action to safely remove and
transfer the identified IBIS devices. As of April 26, 2017, one remaining HH-52A in
California had IBIS devices installed which were not yet transferred or disposed. The
USCG agreed to report to NRC when that transfer or removal is completed, and USCG
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anticipated this will occur within a few months. The remaining three IBIS devices are
being adequately controlled untii they can be transferred or removed.

USCG determined the status of as many helicopters as could be found, with the results
summarized in the table below. The category identified as "AMARC” references the
military procedure intended to assure that hazardous materials, including radioactive
materials, were removed prior to transferring the helicopter from US Government control.
AMARC refers to what was the 309" Aircraft Maintenance and Regeneration Center
which processed the retired aircraft. USCG determined that helicopters for which
AMARC records existed were found to no longer have IBIS devices, and therefore
USCG concluded that AMARC records reliably indicated correct removal of IBIS.
However, AMARC records were not identified for all helicopters and it USCG has
concluded that not all helicopters were processed through the AMARC system.

The category identified as “struck” indicates that the helicopter was lost or destroyed,
either in a crash or through some other mechanism, and no other information could be
identified.

SUMMARY OF US COAST GUARD INVESTIGATION FINDINGS: NUMBERS OF
HELICOPTERS: :

HH-52 HH-3F Number of helicopters

IBIS devices confirmed to be 4 1 5

present/ have been removed

IBIS devices confirmed to be 1 0 0

present/ not yet removed

“Cleared"(Verified No IBIS 45 19 64

devices) :

AMARC (records identified 14 26 40

showing processed per

demilitarization procedures)

Partial information/ no record 7 0 7

of AMARC

Unknown / No Information 1 1 2

Struck (Crashed or 27 3 30

otherwise destroyed)

TOTAL HELICOPTERS 99 50 149
Conclusions

One Severity Level 1V violation of 10 CFR 31.5(c)(8) was identified.

The USCG obtained the IBIS devices, each containing 100 microcuries Sr-90, from
General Nucleonics during the period of August 5, 1977 through October 3, 1983. The
IBIS devices were manufactured and initially transferred by General Nucleonics in
accordance with License No. 3138-70 GL issued by the State of California, Department
of Public Health, under regulations equivalent to the NRC regulations in 10 CFR 32.51
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and 10 CFR 31.5(b). The IBIS devices possessed by USCG are therefore subject to the
General License described in 10 CFR 31.5. The USCG currently does not possess or
operate any helicopters which have the IBIS devices installed.

10 CFR 31.5(c)(8)(i) requires, in part, that any person who acquires, receives,
possesses, uses or transfers byproduct material in a device pursuant to the general
license, shall transfer or dispose of the device containing byproduct material only by
export as provided by paragraph (c)(7) of this section, by transfer to another general
licensee as authorized in paragraph (c)(9) of this section, or to a person authorized to
receive the device by a specific license issued under parts 30 and 32 of this chapter, or
part 30 of this chapter that authorizes waste collection, or equivalent regulations of an
Agreement State, or as otherwise approved under paragraph (c)(8)(iii) of this section.

Contrary to the above, the USCG failed to transfer or dispose of devices containing
byproduct material only by the authorized means specified in 10 CFR 31.5(c)(8)(i).
Specifically, at various times after August 5, 1977, and prior to June 2, 2014, the USCG
improperly transferred one HH-3F and five HH-52A helicopters with an installed total of
20 General License IBIS devices to others who were not authorized to receive those
devices. These transfers by USCG resulted in possession of the devices by six
recipients not authorized to possess byproduct material under the NRC General License
in Connecticut (1), New Jersey (1), Pennsylvania (2), California (1), and Oregon (1).

The USCG made extensive efforts to determine the location and status of the remaining
former USCG helicopters and to assure that no General License IBIS devices remained
uncontrolled. The investigation identified five additional helicopters with IBIS devices
installed, and was effective in determining current status of as many helicopters and IBIS
as possible considering the significant elapsed time since USCG physically transferred
these helicopters out of USCG control. In March 2015, the USCG took action to safely
remove the IBIS devices identified as still-installed on the HH-52A at the NEAM. The
USCG subsequently also removed IBIS devices from helicopters in Teterboro, NJ; West
Chester, PA; Reading, PA; and White City, OR, and transferred them to the
manufacturer for disposal. As of April 26, 2017, USCG was working to properly transfer
possession of the IBIS devices to the current helicopter owner located in Riverside, CA.
USCG has committed to inform NRC when the transfer of the general license for the
three IBIS devices on the HH-52 helicopter is completed, and to report the transfers in
accordance with the requirements of 10 CFR 31.5(c)(8)(ii).

Following the determination of the final disposition of as many IBIS devices as possible
during its investigation, USCG made a telephone report (Event Report No. 52684) to the
NRC Headquarters Operations Officer on April 17, 2017, as required by 10 CFR
20.2201(a)(i). USCG indicated the written follow-up report required by 10 CFR
20.2201(b) would be submitted as required, and is due on May 17, 2017.

ill. Exit Meeting

The inspector discussed the conclusions described in this report with LDCR Andrew
Schanno, USCG, during an exit meeting conducted by telephone on April 26, 2017.
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UNITED STATES
NUCLEAR REGULATORY COMMISSION
REGION |
2100 RENAISSANCE BOULEVARD, SUITE 100
KING OF PRUSSIA, PA 19406-2713

May 8, 2017

EA-17- 037

Bruce Baffer

Rear Admiral

United States Coast Guard

Department of Homeland Security
2703 Martin Luther King Jr. Avenue, SE
Washington, DC 20593-7000

SUBJECT: NRC SPECIAL INSPECTION REPORT NO. 99990001/2015001, UNITED
STATES COAST GUARD, AND NOTICE OF VIOLATION

Dear Admiral Baffer,

This letter refers to the special inspection conducted from May 26, 2015, through April 26, 2017,
of US Coast Guard (USCQG) activities authorized by the General License described in 10 CFR
31.5, as they relate to radiation safety and to compliance with the Commission’s rules and
regulations.

Background

On June 2, 2014, a representative from the Connecticut Department of Energy and
Environmental Protection (CT DEEP) notified NRC Region | that a former USCG helicopter, an
“H-52A Seaguard” on display at the New England Air Museum (NEAM), Windsor Locks, CT,
was found to have three 100 microcurie Sr-90 radioactive sources installed in devices mounted
on the helicopter rotor blades. Following the discovery of the devices on the helicopter, the
NRC responded to the NEAM on June 9, 2014, to review the information provided by CT DEEP.
That inspection confirmed the presence of in-Flight Blade Inspection System (IBIS) devices
installed on the helicopter, which are subject to the General License requirements contained in
10 CFR Part 31.5. NEAM determined that it owned the H-52A helicopter on display, having
obtained it in a transfer from the USCG on or about May 30, 1989. NEAM staff were not aware
that the helicopter had Sr-90 General License devices installed until informed by CT DEEP
personnel on June 2, 2014.

USCG initiated an investigation to determine how the devices had been transferred to the
NEAM, and also to determine the extent of the condition. USCG subsequently confirmed the
presence of IBIS devices on five additional helicopters in New Jersey, Pennsylvania, California,
and Oregon. USCG safely removed the IBIS devices from the NEAM on March 17, 2015, and
has since removed the IBIS devices from four additional helicopters. USCG is taking action to
properly transfer or remove the IBIS from the one remaining helicopter.

Results

Based on the results of this inspection, the NRC has determined that one Severity Level IV
violation of NRC requirements occurred. The violation was evaluated in accordance with the
NRC Enforcement Policy. The current Enforcement Policy is included on the NRC's Web site at
(http://www.nrc.qov/about-nrc/requlatory/enforcement/enforce-pol.htmi). The violation involved
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the failure to transfer or dispose of devices containing byproduct material only by the authorized
means specified in 10 CFR 31.5(c)(8)(i). The violation is cited in the enclosed Notice of Violation
because it was identified by the NRC.

You are required to respond to this letter and should follow the instructions specified in the
enclosed Notice when preparing your response. If you have additional information that you
believe the NRC should consider, you may provide it in your response to the Notice. The NRC
review of your response to the Notice will also determine whether further enforcement action is
necessary to ensure compliance with regulatory requirements.

In accordance with 10 CFR 2.390 of the NRC'’s “Rules of Practice," a copy of this letter, its
enclosure, and your response, will be made available electronically for public inspection in the
NRC Public Document Room or from the NRC document system (ADAMS), accessible from the
NRC Web site at http://www.nrc.gov/reading-rm/adams.html. To the extent possible, your
response should not include any personal privacy, proprietary, or safeguards information so that
it can be made available to the Public without redaction.

If you have any questions regarding this matter, please contact Todd Jackson of my staff at
610-337-5308 or via electronic mail Todd.Jackson@nrc.gov.

Thank you for your cooperation.

Sincerely,

BEL M

Blake D. Welling, Chief
Commercial, Industrial, R&D

and Academic Branch
Division of Nuclear Materials Safety

Docket No. 99990001

Enclosures:
1. Notice of Violation
2. Inspection Report 99990001/2015001

cc w/encls:  CAPT Randall Hartnett, USCG
LCDR Andrew Schanno, USCG
State of California
State of Connecticut
State of New Jersey
State of Oregon
Commonwealth of Pennsylvania
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NOTICE OF VIOLATION

United States Coast Guard Docket No. 99990001
Washington, DC EA-17-037

During an inspection conducted from May 26, 2015 to April 26, 2017, one violation of NRC
requirements was identified. In accordance with the NRC Enforcement Policy, the violation is

listed below:

10 CFR 31.5(c)(8)(i) requires, in part, that any person who acquires, receives,
possesses, uses or transfers byproduct material in a device pursuant to the general
license, shall transfer or dispose of the device containing byproduct material only by
export as provided by paragraph (c)(7) of this section, by transfer to another general
licensee as authorized in paragraph (c)(9) of this section, or to a person authorized to
receive the device by a specific license issued under parts 30 and 32 of this chapter, or
part 30 of this chapter that authorizes waste collection, or equivalent reguiations of an
Agreement State, or as otherwise approved under paragraph (c)(8)(iii) of this section.

Contrary to the above, the US Coast Guard (USCG) failed to transfer or dispose of
devices containing byproduct material only by the authorized means specified in 10 CFR
31.5(c)(8)(i). Specifically, at various times after August 5, 1977, and prior to June 2,
2014, the USCG improperly transferred one HH-3F and five HH-52A helicopters with an
installed total of 20 General License In-Flight Blade Inspection System (IBIS) devices to
others who were not authorized to receive those devices. These transfers by the US
Coast Guard resulted in possession of the devices by six recipients not authorized to
possess byproduct material under the NRC General License in Connecticut (1), New
Jersey (1), Pennsylvania (2), California (1), and Oregon (1).

This is a Severity Level IV violation (Enforcement Policy Section 6.7)

Pursuant to the provisions of 10 CFR 2.201, the United States Coast Guard is hereby required
to submit a written statement or explanation to the U.S. Nuclear Regulatory Commission, ATTN:
Document Control Desk, Washington, DC 20555-0001, with a copy to the Regional
Administrator, Region i, within 30 days of the date of the letter transmitting this Notice of
Violation (Notice). This reply should be clearly marked as a “Reply to a Notice of Violation” and
should include: (1) the reason for the violation, or if contested, the basis for disputing the
violation or severity level; (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 was
or will be achieved. Your response may reference or inciude previously docketed
correspondence, if the correspondence adequately addresses the required response. If an
adequate reply is not received within the time specified in this Notice, an order or a Demand for
Information may be issued as to why the license should not be modified, suspended, or
revoked, or why such other action as may be proper should not be taken. Where good cause is
shown, consideration will be given to extending the response time. Your response to this Notice
will be made available electronically for public inspection in the NRC's Public Document Room
or from the NRC’s Agencywide Documents Access and Management System (ADAMS),
accessible from the NRC’s website at http:/www.nrc.gov/reading-rm/adams.html. To the extent



Notice of Violation 2
United States Coast Guard

possible, the response should not include any personal privacy, proprietary, or safeguards
information so that it can be made publicly available without redaction.

In accordance with 10 CFR 19.11, you may be required to post this Notice within two working
days of receipt.

Dated this W’day of _May 2017
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EXECUTIVE SUMMARY

United States Coast Guard
NRC Inspection Report No. 99990001/2015001

The US Coast Guard (USCG) operated two helicopter models, HH-52A and HH-3F, which had
strontium-90 (Sr-90) sources installed in devices on the helicopter rotor biades. This NRC
inspection was a focused evaluation of efforts by the USCG to determine how many former
USCG helicopters had been transferred out of USCG control with the In-Flight Blade Inspection
System (IBIS) containing Sr-90 installed on the aircraft, and to safely remove or properly
transfer those sources identified.

An HH-52A helicopter with IBIS Sr-90 devices installed was discovered by the Connecticut
Department of Energy and Environmental Protection on display at a public museum in
Connecticut in June 2014. From approximately August 5, 1977, through October 3, 1983, the
USCG obtained 99 HH-52A and 50 HH-3F helicopters incorporating up to 556 General License
IBIS devices and few records existed to demonstrate these devices were properly transferred
from USCG control or disposed.

The USCG removed the IBIS devices discovered on the HH-52A at the museum in Connecticut
and initiated an investigation to determine the extent of the condition and whether additional
helicopters had been transferred to others with IBIS devices still installed. USCG identified five
additional helicopters with IBIS devices in New Jersey, Pennsylvania, California, and Oregon.
The USCG investigation also determined that 64 helicopters did not have IBIS installed, 40
appeared to have been subjected to proper demilitarization procedures and would have had
IBIS removed during that process, 30 were lost through crashes or other known mechanisms of
destruction, and 9 were identified for which no information could be found.

The NRC identified a Severity Level IV violation of 10 CFR 31.5(c)(8)(i) involving the failure to
properly transfer general license devices to other owners. The USCG has safely removed IBIS
devices and Sr-90 sources from five of the six identified privately-owned former USCG
helicopters, and actions are progressing to properly transfer or remove the IBIS from the one
remaining helicopter with IBIS installed.



REPORT DETAILS
. Program Overview and Background

On June 2, 2014, a representative from the Connecticut Department of Energy and
Environmental Protection (CT DEEP) notified NRC Region | that an “H-52A Seaguard”
helicopter on display at the New England Air Museum (NEAM), Windsor Locks, CT, had three
strontium-90 (Sr-90) radioactive sources installed in devices mounted on the aircraft rotor
blades. The NRC responded to the NEAM to review the information provided by CT DEEP and
confirmed the presence of installed In-Flight Blade Inspection System (IBIS) devices on the
helicopter which are subject to the General License requirements contained in 10 CFR Part
31.5. NEAM determined that it owned the H-52A helicopter on display, having obtained it in a
transfer from the US Coast Guard (USCG) on or about May 30, 1989. Although identified as a
Model “H-52A", the displayed helicopter is apparently a Model HH-52A, based on information
provided by the aircraft manufacturer and the USCG. NEAM was not aware that the helicopter
had Sr-90 General License devices installed until informed by CT DEEP personnel on June 2,

2014.

IBIS devices used by the USCG each incorporated 100 microcuries of Sr-90, and were
manufactured and supplied by General Nucleonics Corporation of Pomona, CA, from
approximately August 5, 1977 through October 3, 1983. The IBIS devices were installed on
HH-52A and HH-3F model helicopters for the USCG by the helicopter manufacturer, Sikorsky
Aircraft Corporation. Sikorsky built 99 versions of the HH-52A for USCG, and each helicopter
had one IBIS device installed on each of three rotor blades, resulting in a total of up to 297 IBIS
devices installed on HH-52A helicopters. Sikorsky also built 50 Model HH-3F helicopters
procured by the USCG, with one IBIS device installed on each of five rotor blades, resuiting in a
total of up to 250 IBIS devices. Spare blades were also obtained by USCG with I1BIS devices
installed on them. USCG returned nine of these spares to General Nucleonics in 2015 for
disposal, although the total number of spare blades procured is not known. Sikorsky confirmed
that IBIS devices were installed only on Models HH-3F and HH-52A for the USCG, and USCG
no longer operates any of these helicopters. The USCG was informed by General Nucleonics
that records were confirmed for 330 IBIS devices transferred to USCG, and USCG noted that
some HH-52A and HH-3F helicopters had been identified with a system installed similar to IBIS
but that did not use or contain any radioactive material. It is therefore concluded that the total
number of IBIS containing Sr-90 devices installed in USCG helicopters was at least 330 and

could have been as many as 547.

General Nucleonics manufactured the IBIS under California Department of Public Heaith
License No. 3138-70 GL and transferred the devices to the USCG as General License devices
to be possessed and used by the USCG in accordance with regulatory requirements in 10 CFR
31.5. The manufacturer’s detailed description of the device is contained in Sealed Source and
Device Registration No. CA-321-D-103G, dated January 27, 1977.
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Il. Investigation of Status of US Coast Guard Devices

Inspection Scope

The USCG operated two helicopter models, HH-52A and HH-3F, which had Sr-80
sources installed in devices on the helicopter rotor blades. This NRC inspection was a
focused evaluation of efforts by the USCG to determine how many former USCG
helicopters had been transferred out of USCG control with the IBIS containing Sr-80
installed on the aircraft, and to safely remove or properly transfer those sources
identified. The NRC first informed the USCG in July 2014 that IBIS devices had been
identified as being installed on one HH-52A helicopter on display at the NEAM, and it
was not known at that time if other helicopters with IBIS devices were accessible to the
public.

Observations and Findings

Once the USCG became aware of the three IBIS devices at the NEAM, they initiated an
investigation to determine the status of as many as possible of the remaining HH-52A
and HH-3F helicopters and whether they had IBIS devices installed, as well as to
determine whether any additional IBIS devices remained in USCG spare parts inventory.
The USCG based the investigation on available USCG records in combination with a
publicly-available database at www.helis.com to define the baseline for the scope of the
investigation into current status of helicopters formerly operated by the USCG. The
number of helicopters included in the USCG investigation is shown in the following table:

Maximum number of IBIS devices installed in US Coast Guard Helicopters

Number of IBIS Devices | Total potential IBIS
helicopters (blades) per Devices
helicopter
HH-52 99 3 297
HH-3F 50 5 250
Known spares (properly 9 spare blades 1 9
transferred from
inventory)

As a result of the investigation, USCG discovered five additional privately-owned former
USCG helicopters with IBIS devices installed. USCG took action to safely remove and
transfer the identified IBIS devices. As of April 26, 2017, one remaining HH-52A in
California had IBIS devices installed which were not yet transferred or disposed. The
USCG agreed to report to NRC when that transfer or removal is completed, and USCG
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anticipated this will occur within a few months. The remaining three IBIS devices are
being adequately controlled until they can be transferred or removed.

USCG determined the status of as many helicopters as could be found, with the results
summarized in the table below. The category identified as “AMARC" references the
military procedure intended to assure that hazardous materials, including radioactive
materials, were removed prior to transferring the helicopter from US Government control.
AMARC refers to what was the 309" Aircraft Maintenance and Regeneration Center
which processed the retired aircraft. USCG determined that helicopters for which
AMARC records existed were found to no longer have IBIS devices, and therefore
USCG concluded that AMARC records reliably indicated correct removal of IBIS.
However, AMARC records were not identified for all helicopters and it USCG has
concluded that not all helicopters were processed through the AMARC system.

The category identified as “struck” indicates that the helicopter was lost or destroyed,
either in a crash or through some other mechanism, and no other information could be
identified.

SUMMARY OF US COAST GUARD INVESTIGATION FINDINGS: NUMBERS OF
HELICOPTERS:

HH-52 HH-3F Number of helicopters
IBIS devices confirmed to be 4 1 5
present/ have been removed
IBIS devices confirmed to be 1 0 0
present/ not yet removed
"Cleared"(Verified No I1BIS 45 19 64
devices)
AMARC (records identified 14 26 40
showing processed per
demilitarization procedures)
Partial information/ no record 7 0 7
of AMARC
Unknown / No Information 1 1 2
Struck (Crashed or 27 3 30
otherwise destroyed)
TOTAL HELICOPTERS 99 50 149

Conclusions
One Severity Level 1V violation of 10 CFR 31.5(c)(8) was identified.

The USCG obtained the IBIS devices, each containing 100 microcuries Sr-90, from
General Nucleonics during the period of August 5, 1977 through October 3, 1983. The
IBIS devices were manufactured and initially transferred by General Nucleonics in
accordance with License No. 3138-70 GL issued by the State of California, Department
of Public Health, under regulations equivalent to the NRC regulations in 10 CFR 32.51
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and 10 CFR 31.5(b). The IBIS devices possessed by USCG are therefore subject to the
General License described in 10 CFR 31.5. The USCG currently does not possess or
operate any helicopters which have the IBIS devices installed.

10 CFR 31.5(c)(8)(i) requires, in part, that any person who acquires, receives,
possesses, uses or transfers byproduct material in a device pursuant to the general
license, shall transfer or dispose of the device containing byproduct material only by
export as provided by paragraph (c)(7) of this section, by transfer to another general
licensee as authorized in paragraph (c)(9) of this section, or to a person authorized to
receive the device by a specific license issued under parts 30 and 32 of this chapter, or
part 30 of this chapter that authorizes waste collection, or equivalent regulations of an
Agreement State, or as otherwise approved under paragraph (c)(8)(iii) of this section.

Contrary to the above, the USCG failed to transfer or dispose of devices containing
byproduct material only by the authorized means specified in 10 CFR 31.5(c)(8)(i).
Specifically, at various times after August 5, 1977, and prior to June 2, 2014, the USCG
improperly transferred one HH-3F and five HH-52A helicopters with an installed total of
20 General License IBIS devices to others who were not authorized to receive those
devices. These transfers by USCG resulted in possession of the devices by six
recipients not authorized to possess byproduct material under the NRC General License
in Connecticut (1), New Jersey (1), Pennsylivania (2), California (1), and Oregon (1).

The USCG made extensive efforts to determine the location and status of the remaining
former USCG helicopters and to assure that no General License IBIS devices remained
uncontrolled. The investigation identified five additional helicopters with IBIS devices
installed, and was effective in determining current status of as many helicopters and IBIS
as possible considering the significant elapsed time since USCG physically transferred
these helicopters out of USCG control. In March 2015, the USCG took action to safely
remove the IBIS devices identified as still-installed on the HH-52A at the NEAM. The
USCG subsequently also removed IBIS devices from helicopters in Teterboro, NJ; West
Chester, PA; Reading, PA; and White City, OR, and transferred them to the
manufacturer for disposal. As of Apnil 26, 2017, USCG was working to properly transfer
possession of the IBIS devices to the current helicopter owner located in Riverside, CA.
USCG has committed to inform NRC when the transfer of the general license for the
three IBIS devices on the HH-52 helicopter is completed, and to report the transfers in
accordance with the requirements of 10 CFR 31.5(c)(8)(ii).

Following the determination of the final disposition of as many IBIS devices as possible
during its investigation, USCG made a telephone report (Event Report No. 52684) to the
NRC Headquarters Operations Officer on April 17, 2017, as required by 10 CFR
20.2201(a)(i). USCG indicated the written follow-up report required by 10 CFR
20.2201(b) would be submitted as required, and is due on May 17, 2017.

ll. Exit Meeting

The inspector discussed the conclusions described in this report with LDCR Andrew
Schanno, USCG, during an exit meeting conducted by telephone on April 26, 2017.
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
REGION
2100 RENAISSANCE BOULEVARD, SUITE 100
KING OF PRUSSIA, PA 194062713

May 8, 2017

EA-17- 037

Bruce Baffer

Rear Admiral

United States Coast Guard

Department of Homeland Security
2703 Martin Luther King Jr. Avenue, SE
Washington, DC 20593-7000

SUBJECT:  NRC SPECIAL INSPECTION REPORT NO. 99990001/2015001, UNITED
STATES COAST GUARD, AND NOTICE OF VIOLATION

Dear Admiral Baffer,

This letter refers to the special inspection conducted from May 26, 2015, through April 26, 2017,
of US Coast Guard (USCG) activities authorized by the General License described in 10 CFR
31.5, as they relate to radiation safety and to compliance with the Commission’s rules and
regulations.

Background

On June 2, 2014, a representative from the Connecticut Department of Energy and
Environmental Protection (CT DEEP) notified NRC Region | that a former USCG helicopter, an
“H-52A Seaguard” on display at the New England Air Museum (NEAM), Windsor Locks, CT,
was found to have three 100 microcurie Sr-90 radioactive sources installed in devices mounted
on the helicopter rotor biades. Following the discovery of the devices on the helicopter, the
NRC responded to the NEAM on June 9, 2014, to review the information provided by CT DEEP.
That inspection confirmed the presence of In-Flight Blade Inspection System (IBIS) devices
installed on the helicopter, which are subject to the General License requirements contained in
10 CFR Part 31.5. NEAM determined that it owned the H-52A helicopter on display, having
obtained it in a transfer from the USCG on or about May 30, 1989. NEAM staff were not aware
that the helicopter had Sr-90 General License devices installed until informed by CT DEEP
personnel on June 2, 2014.

USCG initiated an investigation to determine how the devices had been transferred to the
NEAM, and also to determine the extent of the condition. USCG subsequently confirmed the
presence of IBIS devices on five additional helicopters in New Jersey, Pennsylvania, California,
and Oregon. USCG safely removed the IBIS devices from the NEAM on March 17, 2015, and
has since removed the IBIS devices from four additional helicopters. USCG is taking action to
properly transfer or remove the IBIS from the one remaining helicopter.

Results

Based on the results of this inspection, the NRC has determined that one Severity Level IV
violation of NRC requirements occurred. The violation was evaluated in accordance with the
NRC Enforcement Policy. The current Enforcement Policy is included on the NRC's Web site at
(http://www.nre.gov/about-nre/requlatory/enforcement/enforce-pol.htmi). The violation involved
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the failure to transfer or dispose of devices containing byproduct material only by the authorized
means specified in 10 CFR 31.5(c)(8)(i). The violation is cited in the enclosed Notice of Violation
because it was identified by the NRC.

You are required to respond to this letter and should follow the instructions specified in the
enclosed Notice when preparing your response. If you have additional information that you
believe the NRC should consider, you may provide it in your response to the Notice. The NRC
review of your response to the Notice will also determine whether further enforcement action is
necessary to ensure compliance with regulatory requirements.

in accordance with 10 CFR 2.390 of the NRC’s "Rules of Practice,” a copy of this letter, its
enclosure, and your response, will be made available electronically for public inspection in the
NRC Public Document Room or from the NRC document system (ADAMS), accessible from the
NRC Web site at hitp://www.nrc.gov/reading-rm/adams.html. To the extent possible, your
response should not include any personal privacy, proprietary, or safeguards information so that
it can be made available to the Public without redaction.

If you have any questions regarding this matter, please contact Todd Jackson of my staff at
610-337-5308 or via electronic mail Todd.Jackson@nrc.gov.

Thank you for your cooperation.

Sincerely,

BL A

Blake D. Welling, Chief
Commercial, Industrial, R&D

and Academic Branch
Division of Nuclear Materials Safety

Docket No. 99990001

Enclosures:
1. Notice of Violation
2. Inspection Report 99930001/2015001

cc w/encls:  CAPT Randall Hartnett, USCG
LCDR Andrew Schanno, USCG
State of California
State of Connecticut
State of New Jersey
State of Oregon
Commonwealth of Pennsylvania
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NOTICE OF VIOLATION

United States Coast Guard Docket No. 99990001
Washington, DC EA-17-037

During an inspection conducted from May 26, 2015 to April 26, 2017, one violation of NRC
requirements was identified. In accordance with the NRC Enforcement Policy, the violation is
listed below:

10 CFR 31.5(c)(8)(i) requires, in part, that any person who acquires, receives,
possesses, uses or transfers byproduct material in a device pursuant to the general
license, shall transfer or dispose of the device containing byproduct material only by
export as provided by paragraph (c)(7) of this section, by transfer to another general
licensee as authorized in paragraph (c)(9) of this section, or to a person authorized to
receive the device by a specific license issued under parts 30 and 32 of this chapter, or
part 30 of this chapter that authorizes waste coliection, or equivalent regulations of an
Agreement State, or as otherwise approved under paragraph (c)(8)(iii) of this section.

Contrary to the above, the US Coast Guard (USCG) failed to transfer or dispose of
devices containing byproduct material only by the authorized means specified in 10 CFR
31.5(c)(8)(i). Specifically, at various times after August 5, 1977, and prior to June 2,
2014, the USCG improperly transferred one HH-3F and five HH-52A helicopters with an
installed total of 20 General License In-Flight Blade Inspection System (IBIS) devices to
others who were not authorized to receive those devices. These transfers by the US
Coast Guard resulted in possession of the devices by six recipients not authorized to
possess byproduct material under the NRC General License in Connecticut (1), New
Jersey (1), Pennsylvania (2), California (1), and Oregon (1).

This is a Severity Level IV violation (Enforcement Policy Section 6.7)

Pursuant to the provisions of 10 CFR 2.201, the United States Coast Guard is hereby required
to submit a written statement or explanation to the U.S. Nuclear Regulatory Commission, ATTN:
Document Control Desk, Washington, DC 20555-0001, with a copy to the Regional
Administrator, Region |, within 30 days of the date of the letter transmitting this Notice of
Violation (Notice). This reply should be clearly marked as a “Reply to a Notice of Violation” and
should include: (1) the reason for the violation, or if contested, the basis for disputing the
violation or severity level; (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 was
or will be achieved. Your response may reference or include previously docketed
correspondence, if the correspondence adequately addresses the required response. If an
adequate reply is not received within the time specified in this Notice, an order or a Demand for
Information may be issued as to why the license should not be modified, suspended, or
revoked, or why such other action as may be proper should not be taken. Where good cause is
shown, consideration will be given to extending the response time. Your response to this Notice
will be made available electronically for public inspection in the NRC's Public Document Room
or from the NRC’s Agencywide Documents Access and Management System (ADAMS),
accessible from the NRC’s website at http:/www.nrc.gov/reading-rm/adams.html. To the extent



Notice of Violation 2
United States Coast Guard

possible, the response should not include any personal privacy, proprietary, or safeguards
information so that it can be made publicly available without redaction.

In accordance with 10 CFR 19.11, you may be required to post this Notice within two working
days of receipt.

Dated this 7 lday of _May 2017




U.S. NUCLEAR REGULATORY COMMISSION
REGION |

INSPECTION REPORT
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EXECUTIVE SUMMARY

United States Coast Guard
NRC Inspection Report No. 99990001/2015001

The US Coast Guard (USCG) operated two helicopter models, HH-52A and HH-3F, which had
strontium-90 (Sr-90) sources installed in devices on the helicopter rotor blades. This NRC
inspection was a focused evaluation of efforts by the USCG to determine how many former
USCG helicopters had been transferred out of USCG contro! with the In-Flight Biade Inspection
System (IBIS) containing Sr-90 installed on the aircraft, and to safely remove or properly
transfer those sources identified.

An HH-52A helicopter with IBIS Sr-90 devices installed was discovered by the Connecticut
Department of Energy and Environmental Protection on display at a public museum in
Connecticut in June 2014. From approximately August 5, 1977, through October 3, 1983, the
USCG obtained 99 HH-52A and 50 HH-3F helicopters incorporating up to 556 General License
IBIS devices and few records existed to demonstrate these devices were properly transferred
from USCG control or disposed.

The USCG removed the IBIS devices discovered on the HH-52A at the museum in Connecticut
and initiated an investigation to determine the extent of the condition and whether additional
helicopters had been transferred to others with IBIS devices still installed. USCG identified five
additional helicopters with IBIS devices in New Jersey, Pennsylvania, California, and Oregon.
The USCG investigation also determined that 64 helicopters did not have IBIS installed, 40
appeared to have been subjected to proper demilitarization procedures and would have had
IBIS removed during that process, 30 were lost through crashes or other known mechanisms of
destruction, and 9 were identified for which no information could be found.

The NRC identified a Severity Level IV violation of 10 CFR 31.5(c)(8)(i) involving the failure to
properly transfer general license devices to other owners. The USCG has safely removed IBIS
devices and Sr-90 sources from five of the six identified privately-owned former USCG
helicopters, and actions are progressing to properly transfer or remove the IBIS from the one
remaining helicopter with IBIS installed.



REPORT DETAILS
I. Program Overview and Background

On June 2, 2014, a representative from the Connecticut Department of Energy and
Environmental Protection (CT DEEP) notified NRC Region | that an “H-52A Seaguard”
helicopter on display at the New England Air Museum (NEAM), Windsor Locks, CT, had three
strontium-90 (Sr-90) radioactive sources installed in devices mounted on the aircraft rotor
blades. The NRC responded to the NEAM to review the information provided by CT DEEP and
confirmed the presence of installed In-Flight Blade Inspection System (IBIS) devices on the
helicopter which are subject to the General License requirements contained in 10 CFR Part
31.5. NEAM determined that it owned the H-52A helicopter on display, having obtained it in a
transfer from the US Coast Guard (USCG) on or about May 30, 1989. Although identified as a
Model “H-52A", the displayed helicopter is apparently a Model HH-52A, based on information
provided by the aircraft manufacturer and the USCG. NEAM was not aware that the helicopter
had Sr-90 General License devices installed until informed by CT DEEP personnel on June 2,
2014,

IBIS devices used by the USCG each incorporated 100 microcuries of Sr-90, and were
manufactured and supplied by General Nucleonics Corporation of Pomona, CA, from
approximately August 5, 1977 through October 3, 1983. The IBIS devices were installed on
HH-52A and HH-3F model helicopters for the USCG by the helicopter manufacturer, Sikorsky
Aircraft Corporation. Sikorsky built 99 versions of the HH-52A for USCG, and each helicopter
had one IBIS device installed on each of three rotor blades, resuiting in a total of up to 297 IBIS
devices installed on HH-52A helicopters. Sikorsky also buiit 50 Model HH-3F helicopters
procured by the USCG, with one IBIS device instalied on each of five rotor blades, resuiting in a
total of up to 250 IBIS devices. Spare blades were also obtained by USCG with IBIS devices
instalied on them. USCG returned nine of these spares to General Nucleonics in 2015 for
disposal, although the total number of spare blades procured is not known. Sikorsky confirmed
that IBIS devices were installed only on Models HH-3F and HH-52A for the USCG, and USCG
no longer operates any of these helicopters. The USCG was informed by General Nucleonics
that records were confirmed for 330 IBIS devices transferred to USCG, and USCG noted that
some HH-52A and HH-3F helicopters had been identified with a system installed similar to I1BIS
but that did not use or contain any radioactive material. It is therefore concluded that the total
number of IBIS containing Sr-90 devices installed in USCG helicopters was at least 330 and

could have been as many as 547.

General Nucleonics manufactured the I1BIS under California Department of Public Health
License No. 3138-70 GL and transferred the devices to the USCG as General License devices
to be possessed and used by the USCG in accordance with regulatory requirements in 10 CFR
31.5. The manufacturer’s detailed description of the device is contained in Sealed Source and
Device Registration No. CA-321-D-103G, dated January 27, 1977.
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ll. Investigation of Status of US Coast Guard Devices

Inspection Scope

The USCG operated two helicopter models, HH-52A and HH-3F, which had Sr-90
sources installed in devices on the helicopter rotor blades. This NRC inspection was a
focused evaluation of efforts by the USCG to determine how many former USCG
helicopters had been transferred out of USCG control with the {BIS containing Sr-30
installed on the aircraft, and to safely remove or properly transfer those sources
identified. The NRC first informed the USCG in July 2014 that IBIS devices had been
identified as being installed on one HH-52A helicopter on display at the NEAM, and it
was not known at that time if other helicopters with I1BIS devices were accessible to the
public.

Observations and Findings

Once the USCG became aware of the three IBIS devices at the NEAM, they initiated an
investigation to determine the status of as many as possible of the remaining HH-52A
and HH-3F helicopters and whether they had IBIS devices installed, as well as to
determine whether any additional IBIS devices remained in USCG spare parts inventory.
The USCG based the investigation on available USCG records in combination with a
publicly-available database at www.helis.com to define the baseline for the scope of the
investigation into current status of helicopters formerly operated by the USCG. The
number of helicopters included in the USCG investigation is shown in the following table:

Maximum number of IBIS devices installed in US Coast Guard Helicopters

Number of IBIS Devices Total potential IBIS
helicopters (blades) per Devices
helicopter
HH-52 99 3 297
HH-3F 50 5 250
Known spares (properly 9 spare blades 1 9
transferred from
inventory)
TOTAL IBIS 556

As a result of the investigation, USCG discovered five additional privately-owned former
USCG helicopters with IBIS devices installed. USCG took action to safely remove and
transfer the identified IBIS devices. As of April 26, 2017, one remaining HH-52A in
California had IBIS devices installed which were not yet transferred or disposed. The
USCG agreed to report to NRC when that transfer or removal is completed, and USCG
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anticipated this will occur within a few months. The remaining three IBIS devices are
being adequately controlled until they can be transferred or removed.

USCG determined the status of as many helicopters as could be found, with the results
summarized in the table below. The category identified as “AMARC" references the
military procedure intended to assure that hazardous materials, including radioactive
materials, were removed prior to transferring the helicopter from US Government control.
AMARC refers to what was the 309" Aircraft Maintenance and Regeneration Center
which processed the retired aircraft. USCG determined that helicopters for which
AMARC records existed were found to no longer have IBIS devices, and therefore
USCG concluded that AMARC records reliably indicated correct removal of IBIS.
However, AMARC records were not identified for all helicopters and it USCG has
concluded that not all helicopters were processed through the AMARC system.

The category identified as “struck” indicates that the helicopter was lost or destroyed,
either in a crash or through some other mechanism, and no other information could be
identified.

SUMMARY OF US COAST GUARD INVESTIGATION FINDINGS: NUMBERS OF
HELICOPTERS:

HH-52 HH-3F Number of helicopters
IBIS devices confirmed to be 4 1 5
present/ have been removed
IBIS devices confirmed to be 1 0 0
present/ not yet removed
"Cleared"(Verified No IBIS 45 19 64
devices)
AMARC (records identified 14 26 40
showing processed per
demilitarization procedures)
Partial information/ no record 7 0 7
of AMARC
Unknown / No Information 1 1 2
Struck (Crashed or 27 3 30
otherwise destroyed)
TOTAL HELICOPTERS 99 50 149

Conclusions
One Severity Level |V violation of 10 CFR 31.5(c)(8) was identified.

The USCG obtained the IBIS devices, each containing 100 microcuries Sr-90, from
General Nucleonics during the period of August 5, 1977 through October 3, 1983. The
IBIS devices were manufactured and initially transferred by General Nucleonics in
accordance with License No. 3138-70 GL issued by the State of California, Department
of Public Health, under regulations equivalent to the NRC regulations in 10 CFR 32.51
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and 10 CFR 31.5(b). The IBIS devices possessed by USCG are therefore subject to the
General License described in 10 CFR 31.5. The USCG currently does not possess or
operate any helicopters which have the IBIS devices installed.

10 CFR 31.5(c)(8)(i) requires, in part, that any person who acquires, receives,
possesses, uses or transfers byproduct material in a device pursuant to the general
license, shall transfer or dispose of the device containing byproduct material only by
export as provided by paragraph (c)(7) of this section, by transfer to another general
licensee as authorized in paragraph (c)(9) of this section, or to a person authorized to
receive the device by a specific license issued under parts 30 and 32 of this chapter, or
part 30 of this chapter that authorizes waste collection, or equivalent regulations of an
Agreement State, or as otherwise approved under paragraph (c)(8)(ii) of this section.

Contrary to the above, the USCG failed to transfer or dispose of devices containing
byproduct material only by the authorized means specified in 10 CFR 31.5(c)(8)(i).
Specifically, at various times after August 5, 1977, and prior to June 2, 2014, the USCG
improperly transferred one HH-3F and five HH-52A helicopters with an installed total of
20 General License IBIS devices to others who were not authorized to receive those
devices. These transfers by USCG resulted in possession of the devices by six
recipients not authorized to possess byproduct material under the NRC General License
in Connecticut (1), New Jersey (1), Pennsylivania (2), California (1), and Oregon (1).

The USCG made extensive efforts to determine the location and status of the remaining
former USCG helicopters and to assure that no General License IBIS devices remained
uncontrolled. The investigation identified five additional helicopters with IBIS devices
installed, and was effective in determining current status of as many helicopters and IBIS
as possible considering the significant elapsed time since USCG physically transferred
these helicopters out of USCG control. In March 2015, the USCG took action to safely
remove the IBIS devices identified as still-installed on the HH-52A at the NEAM. The
USCG subsequently also removed IBIS devices from helicopters in Teterboro, NJ; West
Chester, PA; Reading, PA; and White City, OR, and transferred them to the
manufacturer for disposal. As of April 26, 2017, USCG was working to properly transfer
possession of the IBIS devices to the current helicopter owner located in Riverside, CA.
USCG has committed to inform NRC when the transfer of the general license for the
three IBIS devices on the HH-52 helicopter is completed, and to report the transfers in
accordance with the requirements of 10 CFR 31.5(c)(8)(ii).

Following the determination of the final disposition of as many IBIS devices as possible
during its investigation, USCG made a telephone report (Event Report No. 52684) to the
NRC Headquarters Operations Officer on April 17, 2017, as required by 10 CFR
20.2201(a)(i). USCG indicated the written follow-up report required by 10 CFR
20.2201(b) would be submitted as required, and is due on May 17, 2017.

. Exit Meeting

The inspector discussed the conclusions described in this report with LDCR Andrew
Schanno, USCG, during an exit meeting conducted by telephone on April 26, 2017.
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Gauge Building Schematic and Photographs
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ATTACHMENT 6

Survey Results — Area Surrounding Gauge Building
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RADIOLOGICAL sURVEY FORM

Location:NEAM Exterior Aircraft Douglas A3

\ Purpose: Final Status Survey - Smears

Smear | DPM/100 DPM/100
Number | CM?a CM? B

1 2 ND

2 ND 18

3 ND ND

4 ND ND

5 ND 18

Cockpit Area

/
/
@ Radio C.B.
__;==ﬁ=}
Comments: Instrumentation Key O=Smear Location
MDA: a 14.24 DPM /  18.02 DPM Make: Ludlum Model: 3030P Serial #: 266689 Cal Due: 09/09/14 QA Check: Sat
Efficiency: Make: Model: Serial #: Cal Due: QA Check:
a 265% /B224% Make: Model: Serial #: Cal Due: QA Check:
“ND” = “Non Detect” <= Background Radiation= a .6 CPM / B 42 CPM | Performed By [ — Date: 3/z 7/ /Y
Reviewed By \\S L 70 -0 Date: %lg’_la\\ )
~C B SRS




RADIOLOGICAL sURVEY FORM

Location:NEAM Exterior Aircraft Gruman EIB | Purpose: Final Status Survey - Smears

Smear DPM/100 DPM/100
Number | CM?a CM?B
6 ND ND
7 ND ND
* 7
/ Emergency Escape Hatch Front

®

/

/

/

Emergency Escape Hatch Front

O

/ >

Comments: Instrumentation Key O=Smear Location

MDA: a 14.24 DPM / B 18.02 DPM Make: Ludlum Model: 3030P Serial #: 266689 Cal Due: 09/09/14 QA Check: Sat
Efficiency: Make: Model: Serial #: Cal Due: QA Check:

a 265% / B224% Make: Model: Serial #: Kal Due: QA Check:
“ND” = “Non Detect” < = Background Radiation= o .6 CPM / B 42 CPM | Performed By Date: /27 /14

C’-\’—_ﬁ/
Reviewed By \\ =07 [ X ot

Date: ¢lgal1dl




RADIOLOGICAL >URVEY FORM

Location:NEAM Exterior Aircraft RB-57A Canberra | Purpose: Final Status Survey - Smears

Smear DPM/100 DPM/100
Number | CM%a CM2B
8 ND ND

F 3

ADF Receiver

L R

Comments: Instrumentation Key O=Smear Location

MDA: a 14.24 DPM / B 18.02 DPM Make: Ludlum Model: 3030P Serial #: 266689 Cal Due: 09/09/14 QA Check: Sat

Efficiency: Make: Model: Serial #: Cal Due: QA Check:

o 265% / B224% Make: Model: Serial #: /Ca] Due: QA Check:

“ND” = “Non Detect” < = Background Radiation = o .6 CPM / B 42 CPM | Performed By Date: 3/ z7 /1Y
Reviewed By W { ¥ N L Date: ¢ [anli ol




RADIOLOGICAL sURVEY FORM

Location:NEAM Exterior Aircraft C-7A Caribou | Purpose: Final Status Survey - Smears

Smear DPM/100 DPM/100
Number | CM? q CM?2B
9 ND 13

3
&

ADF Receiver on Console

P

L R

Comments: Instrumentation Key O=Smear Location

MDA: 0. 14.24 DPM / B 18.02 DPM Make: Ludlum Model: 3030P Serial #: 266689 Cal Due: 09/09/14 QA Check: Sat

Efficiency: Make: Model: Serial #: Cal Due: QA Check:

o 265% / B224% Make: Model: Serial #: | Cal Due: QA Check:

“ND” = “Non Detect” <= Background Radiation= a .6 CPM / B42 CPM | Performed By #f,—\ﬁ/ Date: ag/z7//1y
Reviewed By\\W 0 _(12:' ol Date: @ L;d/ 1ef '

— 3 +




RADIOLOGICAL SURVEY FORM

Location:NEAM Exterior Aircraft HU-16 Albatross \ Purpose: Final Status Survey - Smears

Smear DPM/100 DPM/100
Number | CM2q, CM? B
10 ND ND
e 00@O00
12 ND ND
P OO0 OC__100O 000
14 2 ND
15 ND ND O O

F 3
N

O O0O0O000O OO0

/ °
/ Cockpit Console @ .
ockpi
/ ®o_o ®
°
// @ Pilot Side O2 Regulator
/ O
// Rudder Boost Upper Side
Comments: " | Instrumentation Key O=Smear Location
MDA: a 1424 DPM / B 18.02 DPM | Make: Ludlum Model: 3030P Serial #: 266689 Cal Due: 09/09/14 QA Check: Sat
Efficiency: Make: Model: Serial #: Cal Due: QA Check:
a 265% / B224% Make: Model: Serial #: _| Cal Due: QA Check:
“ND” = “Non Detect” < = Background Radiation = o .6 CPM / 842 CPM | Performed By ————F" Date: B8/z2 /1y
Reviewed By WD, { X% . Neusr U Date: laaliv ’




RADIOLOGICAL sSURVEY FORM

Location:NEAM Exterior Aircraft K16B

] Purpose: Final Status Survey - Smears

Smear DPM/100 DPM/100
Number | CM? a CM2p
16 ND ND

< 7

Cockpit Area

L R

Comments: Instrumentation Key O=Smear Location

MDA: a 14.24 DPM/ §18.02 DPM Make: Ludlum Model: 3030P Serial #: 266689 Cal Due: 09/09/14 QA Check: Sat

Efficiency: Make: Model: Serial #: Cal Due: QA Check:

a 265% / B224% Make: Model: Serial #: Cl Due: QA Check:

“ND” = “Non Detect” < = Background Radiation= a .6 CPM / B42 CPM | Performed By { —— Date: 2/27/1Y

- T ’ T 7

Reviewed By \'LL”Q‘A Q{ . 3;’»:1\\ Date: € la&( 14




Sample Counting Form

Location/Description:

INEAM Exterior Plane Surveys

Instrument |Ludlum 3030P |Serial # 26689 |cal Due: I 9/9/2014
Probe N/A EFF % a26.5%, B22.4% MDA o 13 dpm/100cm?, B 80 dpm/100 cm?
Location | Gross CPM (a) BKG DPM (a) Gross CPM (B) BKG (B) DPM (B)

1 1 0.6 2 40 42 ND
2 0 0.6 ND 46 42 18
3 0 0.6 ND 40 42 ND
4 0 0.6 ND 35 42 ND
5 0 0.6 ND 46 42 18
6 0 0.6 ND 39 42 ND
7 0 0.6 ND 37 42 ND
8 0 0.6 ND 36 42 ND
9 0 0.6 ND 45 42 13
10 1 0.6 ND 39 42 ND
11 1 0.6 ND 38 42 ND
12 1 0.6 ND 31 42 ND
13 2 0.6 5 43 42 4
14 1 0.6 2 35 42 ND
15 0 0.6 ND 38 42 ND
16 0 0.6 ND 30 42 ND

Comments: "ND" < = Background Radition "BKG"; MDA calculated for a 2 minute sample

count time.
o Z
Performed By: I 7 Date:. €/28//4
Reviewed By: W0 é % . )\ 9 [ Date: ¢ | 9§ (...(




ATTACHMENT 7
DandD Code Runs



DandD Residential Scenario

DandD Version: 2.1.0
Run Date/Time: 7/27/2017 3:31:22 PM
Site Name: New England Air Museum

Description: Soil around Storage Building
FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoilNNEAM Soil Ra226 default.mcd
Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

DandD Residential Scenario

Page 1 of 2

5.b

Area of
Nuclide Contamination Distribution
(m’)
[226Ra+C 4.6 [consTANT(pCi/g) |
[Justification for concentration: Ra-226+C [Value 2.36E+00 |

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

7/27/2017



DandD Residential Scenario Page 2 of 2
None

Flement Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.69E-02 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.69E-02 to

5.70E-02 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017



DandD Residential Scenario

S DandD Residential Scenario
%, ¢

L TR

DandD Version: 2.1.0

Run Date/Time: 7/27/2017 3:29:18 PM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum
DCGL\SoiNNEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Page 1 of 2

Area of
Nuclide Contamination Distribution
(m’)
226Ra 46 [consTANT(RC/g) |
{Justification for concentration: Ra226 ]IValue 2.36E+00 l

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%620...

7/27/2017



DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters
None
Correlation Coefficients:

None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to
5.04E-01 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017



5. On Page 156, you provide your DandD calculation for the radioactivity in the soil at the
gauge building. Please provide some additional justification for the following inputs of
the calculation:

a. You used Ra-226 instead of Ra-226 + C. Please describe why the daughters of
Ra-226 were not considered in the calculation for the initial dose as it appears
the contamination occurred over a number of years.

Using the D&D modeling code, Ra-226 was a more conservative selection in our
dose calculation versus Ra-226+C. The lower Annual TEDE of the Ra-226+C is
the result of the 15 decay product of the Ra-226 decay chain is Rn-222, a gas,
and would have dissipated into the atmosphere resulting in a significant reduction
in dose since contamination was located in an outside environment. D&D
modeling code results are enclosed to support the comparisons. Please see the
table below.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCi/lgm) Annual TEDE

Ra-226 40 10 18.5 mRem 1,2
Ra-226 C 40 10 2.1 mRem 1,2

Notes: 1) Concentration based on maximum Ra-226 allowed to remain in soil before
exceeding the State of Connecticut 19 mRem/yr TEDE standard.
2) Value selected based on initial estimated area of contamination. Referto 5.c
below for actual remediated area.

b. Your initial activity input was 40 pCi/gm instead of the stated value of 4
pCi/gm. Describe why 40 pCi/gm was used instead of 4 pCi/gm?

D&D modeling code was run iteratively to determine a screening value that was
less than the NRC’s 25 mrem/yr TEDE limit and the State of Connecticut’s’ 19
mrem/yr TEDE standard. The calculations resulted in 40 pCi/gm of Ra-226. The
table below indicates the actual soil concentration, post remediation, and its
calculated dose for Ra-226 and Ra-226+C. Area value is the actual remediated
area in m*. Refer to 5.c below.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCilgm) Annual TEDE

Ra-226 2.36 4.6 .5 mRem

Ra-226+C 2.36 4.6 .05 mRem

c. You used 10 square meters for the size of the contamination. Your description
states that this is only 18 square feet or about 2 square meters. Please state
why you used a value of 10 square meters.

Initial estimates of the bounded area were reported to be 10 square meters and
the dose was calculated using this estimate. The actual area of remediation was
4.6 m*. The table below indicates the dose results of the D&D Dose modeling
code for 2 m?, 4.6 m?, 10 m?, and unlimited area. All TEDE dose calculations are
less than the NRC’s 25 mrem/yr TEDE limit and the State of Connecticut's’ 19



mrem/yr TEDE standard. Please note that the unlimited area concentration was
based on 4.1 pci/gm of Ra-226 remaining in the soil. Post remediation soil
sample results indicated one area with the highest concentration of 2.36 pCi/gm
of Ra-226 remaining. The annual TEDE for this concentration is calculated to be

.5 mrem TEDE using the actual remediated area of 4.6 m®.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCi/gm) Annual TEDE

Ra-226 40 2 3.71 mRem

Ra-226 40 4.6 8.53 mRem

Ra-226 40 10 18.5 mRem

Ra-226 4.1 Unlimited 19 mRem

Ra-226 2.36 4.6 .5 mRem




Page 1 of 2

5.q

 DandD Residential Scenario

S, DandD Residential Scenario
WG s

cel &
ok ogew ¥

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:35:14 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoilNEAM Soil Ra226 default.med

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m?)
226Ra 10 [consTaNTRCIE)
Justification for concentration: 19 mRem TEDE. |[Value 4.00E+01
Ra-226 40 pCi/gm at 10 square meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



* DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 1.85E+01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.85E+01 to

1.86E+01 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



- DandD Residential Scenario Page 1 of 2

5.4
DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:37:25 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoilNNEAM Soil Ra226 default.med
Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m’) |
226Ra+C [[10 CONSTANT(pCilg)
Justification for concentration: Ra-226 C, 40 Value 4.00E+01
pCi/gm, 10 sq meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



~ DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters
None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are <2.10E+00 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.10E+00 to

2.10E+00 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



DandD Residential Scenario

DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 7/27/2017 3:29:18 PM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum
DCGL\S0oiNNEAM Soil Ra226 default.med

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Page 1 of 2

~

5.b

Area of
Nuclide Contamination Distribution
(m?)

226Ra 4.6 [CONSTANT(pC/g) |

[Justification for concentration: Ra226 [fvalue 2.36E+00 J
Site Specific Parameters:
General Parameters:

file-///KQ-/ISHARFELIOFTT ES/New?% 2 (Fnoland%20Air%20Museum/New%20England%20... 7/27/2017



DandD Residential Scenario Page 2 of 2
None

FElement Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to
5.04E-01 mrem/year

file:///S:/SHARFEY2OFTT ES/New?% 2 O0FEnoland% 20 A v 0N ncatim /N aw0 20 R nalanA0LIN T071N017T7



DandD Residential Scenario
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DandD Version: 2.1.0

Run Date/Time: 7/27/2017 3:31:22 PM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum
DCGL\Soi\NEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

2 DandD Residential Scenario

Page 1 of 2

5.b

Area of
Nuclide Contamination Distribution
(m®)
[226Ra+C 4.6 [consTanT(pci/g) ]
[Justification for concentration: Ra-226+C [[Value 2.36E+00 |

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

7/27/2017



DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters
None
Correlation Coefficients:

None

Summary Results:

90.00% of the 100 calculated TEDE values are < 5.69E-02 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.69E-02 to
5.70E-02 mrem/year

file:///S:/SHAREY20FILES/New%20England%20Air%20Museum/New%20England®20... 7/27/2017



_ DandD Residential Scenario

DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:53:53 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum
DCGL\Soi\NEAM Soil Ra226 default.mcd

Options:

Implicit progeny deses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Page 1 of 2

95.¢C

Area of
Nuclide Contamination Distribution
(m®)
1226Ra 2 lconsTANTRC/g)
Justification for concentration: Initial 40 pCi/gm a [[Value 4.00E+01
2 sq meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

6/26/2017



« DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters
None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 3.71E+00 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 3.71E+00 to
3.71E+00 mrem/year

file:///S:/SHARE%20FILES/New%?20England%20Air%20Museum/New%20England%20... 6/26/2017



. DandD Residential Scenario Page 1 of 2

5.¢C
DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:56:41 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGIL\SoiANNEAM Soil Ra226 default.med

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m’)
226Ra 4.6 [consTanTci/g)
Justification for concentration: Initial 40 pCi/gm at|[Value 4.00E+01
4.6 sq meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



4 DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters
None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 8.53E+00 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 8.53E+00 to
8.53E+00 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



- DandD Residential Scenario Page 1 of 2
5.C
DandD Residential Scenario

¥ ok g

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:45:03 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoiANEAM Soil Ra226 default.med
Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m’)
226Ra [la.6 lcoNsTANT(RCI/E)
Justification for concentration: Highest post Value 2.36E+00
remediation results using actual remediated area.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



* DandD Residential Scenario Page 2 of 2
None

Flement Dependant Parameters
None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to
5.04E-01 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 7/27/2017 3:27:10 PM
Site Name: New England Air Museum
Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoiA\NEAM Soil Ra226 default.mcd

Options:

DandD Residential Scenario

Implicit progeny doses NOT included with explicit parent doses

Nuclide concentrations are distributed among all progeny

Number of simulations: 100
Seed for Random Generation: 8718721
Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Page 1 of 2

5.C

Area of
Nuclide Contamination

(m”*)

Distribution

[226Ra UNLIMITED

-

CONSTANT(pCi/g)

[Justification for concentration: Radium

Value

4.10E+00

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...
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DandD Residential Scenario Page 2 of 2
None

Element Dependant Parameters
None

Correlation Coefficients:

None

Summary Results:

90.00% of the 100 calculated TEDE values are < 1.90E+01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.90E+01 to

1.90E+0]1 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017
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DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 7/27/2017 2:53:11 PM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum DCGL\Soi\NEAM Soil
Ra226 default.med

Options:

Implicit progeny doses included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

. Area of TR
Nuclide . L. 2 Distribution
Contamination (m”)
226Ra 4.6 CONSTANT(pCi/g)
Justification for concentration: Post Remediation Value 2.36E+00
T —
Chain Data:

Number of chains: 1

Chain No. 1: 226Ra
Nuclides in chain: 5

Nuclide]| Chain | Half || First [Fractional|Second|[Fractional Ingestionf{Inhalation| Surface| 15 cm
Position|| Life [Parent| Yield [Parent| Yield CEDE CEDE Dose Dose
Rate Rate

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017



DandD Residential Scenario Page 2 of 33
Factor Factor Factor || Factor

SviBg) | (SvBq) || (Sviay || (Sviay

(Bq/m*)j|(Bq/m*))

226Ra |1 5.84E405 3.586-07 [[2.32E-06 f'356E' ifZE'
222Rn 2 382E+00(1 |1 o o 0.00E+00/0.00E+00 [H1F- [2-81E-
210Pb |3 8.15E+03(2 1 0 0 1 45E-06 |3.67E-06 %14}3‘ }-51315'
210Bi |4 5.01E+00(3 1 0 0 1.73E-09 [[5.296-08 ?;10615‘ }-56“3'
210P0 s 13sE+02ls | o o 5.148-07 |.548-06 |1 165 2 1E

Initial Concentrations:

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

. Soil Concentration
Nuclide (pCi/g)
226Ra 1.09E-01
222Rn 0.00E+00
210Pb 0.00E+00
210Bi 0.00E+00
210Po 0.00E+00

Model Parameters:

General Parameters:

[ Parameter Name ” Description " Distribution
Tv Translocation factor for leafy

. CONSTANT(none
(1):Translocation:Leafy [vegetables (none)
Default value used Value 1.00E+00
Tv Translocati

tion factor for other

. CONSTANT(none
(2):Translocation:Root  |[vegetables (none)
Default value used Value 1.00E-01
Tv

. . Translocation factor for fruit CONSTANT(none
(3):Translocation:Fruit ] ¢ ! (none)
Default value used Value 1.00E-01
Tv

. . Translocation factor for grain CONSTANT(none
(4): Translocation:Grain & (none)
Default value used Value 1.00E-01
_——
Tf(1):Translocation:Beef |[Transtocation factpr for forage CONSTANT(none)
Forage consumed by beef cattle
[Default value used Value 1.00E+00

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%020...

7/27/2017



DandD Residential Scenario

Page 3 of 33

Tf Translocation factor for forage CONSTANT(none)
(2): Translocation:Poultry||consumed by poultry
Forage
Default value used Value 1.00E+00
T1(3): Translocation: Milk | Translocatioin factor for forage
Cow consumed by milk cows CONSTANT(none)
IDefault value used Value 1.00E+00
Tf
. Translocation factor for forage
(4):Translocation:Layer CONSTANT(none)
Hen F consumed by layer hens
en Forage
Default value used Value 1.00E+00
Tg(1): Translocation:Beef | Translocation factor for stored CONSTANT(none)
Grain grain consumed by beef cattle
Default value used Value 1.00E-01
Tg
. Translocation factor for stored
(é).'!‘ranslocatlon.Poultry orain consumed by poultry CONSTANT(none)
rain
Default value used Value 1.00E-01
Tg .
(3):Translocation:Milk Tra.nsmcatlon ?gor f.onr(stored CONSTANT(none)
Cow Grain grain consumed by milk cows
Default value used Value 1.00E-01
T
g .
. Translocation factor for stored
g).T(l';an§locatlon.Layer erain consumed by layer hens CONSTANT(none)
€n Grain
Default value used ]Value 1.00E-01
Th(1):Translocation:Beef| Translocation factor for stored hay CONSTANT(none)
Hay consumed by beef cattle
Default value used Value 1.00E+00
Th
. N Translocation factor for stored hay
g).Translocatlon.Poultry consumed by poultry CONSTANT(none)
ay
Default value used |Value 1.00E+00
Th .
(3): Translocation:Milk Iranslocation factor for stored hay CONSTANT(none)
p H consumed by milk cows
ow Hay
Default value used Value 1.00E+00
Th
. S Translocation factor for stored hay
g).TII:Ianslocatlon.Layer consumed by layer hens CONSTANT(none)
en Hay
Default value used Value 1.00E+00
fca(1):Beef Carbon Mass fraction of beef cattle that is CONSTANT(none)
Fraction carbon
IDefault value used Value 3.60E-01
fca(2):Poultry Carbon Mass fraction of poultry that is CONSTANT(none)
Fraction carbon
Default value used Value 1.80E-01
Mass fraction of milk that is carbonfCONSTANT(none)
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fca(3):Milk Carbon
Fraction
Default value used Value 6.00E-02
foath: : :
fca(4)..Eggs Carbon Mass fraction of an egg that is CONSTANT(none)
Fraction carbon
Defauit value used Value 1.60E-01
. Mass fraction of wet forage
g:f(lg'Bel?f Fo.rage consumed by beef cattle that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 1.10E-01
fcf(2):Poultry Forage Mass fraction of wet forage
Carbon Fraction consumed by poultry that is carbon CONSTANT(none)
Default value used Value 1.10E-01
RV T Mass fraction of wet forage
fCCf(3)'Mllk qu Forage consumed by milk cows that is CONSTANT(none)
arbon Fraction carbon
Default value used |[Value 1.10E-01
Mass fracti fwet fi
. F ion of wet forage
gf(“) Layer Hen orage consumed by layer hens that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 1.10E-01
. : Mass fraction of wet stored grain
i':cg(l)‘.Beef Grain Carbon consumed by beef cattle that is CONSTANT(none)
raction carbon
Default value used Value 4.00E-01
fcg(2):Poultry Grain Mass fraction of wet stored grai
: grain .
Carbon Fraction consumed by poultry that is carbon CONSTANT(none)
Default value used Value 4.00E-01
T . Mass fraction of wet stored grain
gg(3)'Mllk C(,)w Grain consumed by milk cows that is CONSTANT(none)
arbon Fraction carbon
Default value used |Value 4.00E-01
. . Mass fraction of wet stored grain
fcg(4).L2;?yer I,Ien Grain consumed by layer hens that is CONSTANT(none)
Carbon Fraction carbon
Default value used Value 4.00E-01
. Mass fraction of wet stored hay
;?h(l)..Beef Hay Carbon consumed by beef cattle that is CONSTANT(none)
raction carbon
Default value used Value 7.00E-02
fch(2):Poultry Hay Mass fraction of wet stored hay
Carbon Fraction consumed by poultry that is carbon CONSTANT(none)
Default value used Value 7.00E-02
M Mass fraction of wet stored hay
chh(3) 'Mll?lk C?w Hay consumed by milk cows that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 7.00E-02
. Mass fraction of wet stored hay
chh(éli)).Layer I:Ien Hay consumed by layer hens that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 7.00E-02
Mass fraction of dry soil that is CONSTANT(none)

carbon
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fCd:Seil Carbon
Fraction
|Default value used Value 3.00E-02

Specific activity equivalence of
SATac:Animal Product |animal product and specific
Specific Activity activity of animal feed, forage, and CONSTANT(none)

soil
Default value used Value 1.00E+00
xf(1):Beef Forage Fraction of forage consumed by
Contaminated Fraction [[beef cattle that is contaminated CONSTANT(none)
Default value used ]Value 1.00E+00
xf(2):Poultry Forage Fraction of forage consumed by
Contaminated Fraction [jpoultry that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xf(3):Milk Cow Forage [[Fraction of forage consumed by
Contaminated Fraction ||milk cows that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xf(4):Layer Hen Forage |[Fraction of forage consumed by
Contaminated Fraction [{layer hens that is contaminated CONSTANT(none)
]Default value used Value 1.00E+00
xg(1):Beef Grain Fraction of stored grain consumed
Contaminated Fraction [[by beef cattle that is contaminated CONSTANT(none)
|Defau1t value used Value 1.00E+00
xg(2):Poultry Grain Fraction of stored grain consumed
Contaminated Fraction |by poultry that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xg(3):Milk Cow Grain Fraction of stored grain consumed
Contaminated Fraction [by milk cows that is contaminated CONSTANT(none)
Default value used [Value 1.00E+00

. . Fraction of stored grain that is

xg(4).La.yer I:en Gri,lm consumed by layer hens that is CONSTANT(none)
Contaminated Fraction . .- .~ °
Default value used Value 1.00E+00
xh(1):Beef Hay Fraction of stored hay consumed
Contaminated Fraction |[{by beef cattle that is contaminated CONSTANT(none)
[Default value used Value 1.00E+00
xh(2):Poultry Hay Fraction of stored hay consumed
Contaminated Fraction |[by poultry that is contaminated CONSTANT(nonc)
Default value used [Value 1.00E+00
xh(3):Milk Cow Hay Fraction of stored hay consumed
Contaminated Fraction |by milk cows that is contaminated CONSTANT(none)
Default value used [Value 1.00E+00
xh(4):Layer Hen Hay Fraction of stored hay consumed
Contaminated Fraction |[[by layer hens that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xw(1):Beef Water Fraction of water that is consumed
Contaminated Fraction |[by beef cattle that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
[ || CONSTANT(none)
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Period - Grain

grains

xw(2):Poultry Water Fraction of water consumed by
Contaminated Fraction [[poultry that is contaminated
Default value used Value 1.00E+00
xw(3):Milk Cow Water |[Fraction of water consumed by A
Contaminated Fraction milk cows that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xw(4):Layer Hen Water |{Fraction of water consumed by
Contaminated Fraction [|layer hens that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
DIET:Garden Diet Praction of human diet grOWN | cONSTANT(none)
Default value used Value 1.00E+00
T Yearly human consumption of
Uv(1):Diet - Leafy leafy vegetables CONSTANT(kg/y)
Default value used Value 2.14E+01
T Yearly human consumption of
Uv(2):Diet - Roots other vegetables CONSTANT(kg/y)
Default value used Value 4.46E+01
Uv(3):Diet - Fruit E,Sf‘trsly human consumption of NG TANT(Kg/y )
Detault value used Value 5.28E+01
Uv(4):Diet - Grain g;;?:sy human consumption of |\ GTANT(Kgry)
Default value used Value 1.44E+01
Ua(1):Diet - Beef Yearly human consumption of beef|| CONSTANT(kg/y)
Default value used Value 3.98E+01
Ua(2):Diet - Poultry :){(fjlrtlr}; human consumption of o\ TANT(Kg/y)
Default value used Value 2.53E+01
|Ua(3):Diet - Milk Yearly human consumption of milkj]CONSTANT(L/y)
Default value used Value 2.33E+02
Ua(4):Diet - Egg "Yearly human consumption of eggs[[CONSTANT(kg/y)
Defauit value used Value 1.91E+01
Ty: . Yearly human consumption of fish
Uf:Diet - Fish L)roduced from an onsite pond CONSTANT(kg/y)
Default value used Value 2.06E+01
tf:Consumption Period | Consumption period for fish CONSTANT(days)
IDefault value used |Va1ue 3.65E+02
tcv(.l):Consumptlon Food consumption period for leafy ||\ o ANT(days)
Period - Leafy vegetables
Default value used Value 3.65E+02
tev(2):Consumption Food consumption period for other
. CONSTANT(days
Period - Roots vegetables (days)
[Default value used Value 3.65E+02
tCV(.3 ):Consu.mptlon Food consumption period for fruits [[CONSTANT(days)
Period - Fruit
Default value used Value 3.65E+02
tcv(4):Consumption Food consumption period for CONSTANT(days)
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Default value used |Value 3.65E+02
tca(1):Consumption Food consumption period for beef JJCONSTANT(days)
Period - Beef pronp Y
[Default value used Value 3.65E+02
tca(.Z):Consumptlon Food consumption period for CONSTANT(days)
Period - Poultry poultry

Default value used Value 3.65E+02
I)c::ii)(;(j(;}?ll;(mptlon Food consumption period for milk [[CONSTANT(days)
Default value used LValue 3.65E+02
tca(4):Consumption . .

., Food consumption period for eggs ||[CONSTANT(days
Period - Egg umption p ge (days)
Default value used Value 3.65E+02
Nunsat:Number of Number of model layers used to CONSTANT(none)
Unsaturated Layers represent the unsaturated zone
Default value used Value 1.00E+01
TstartR:Start Time g:;:ta“ time of the scenario in Il v NG T ANT(days)
[Default value used Value 0.00E+00
TendR:End Time g:ye:”dmg time of the scenario in v\ g A NT(days)
Default value used [Value 3.65E+05
dtR:Time Step Size The time step size CONSTANT((days)
Default value used Value 3.65E+02

The time steps for the history file.
PstepR:Print Step Size  ||Doses will be written to the history [CONSTANT(none)

file every n time steps
Default value used Value 1.00E+00
TI:I.ndoor Exposure The time the resident spends CONSTANT(days/year)
Period indoors
IDefault value used Value 2.40E+02
TX:.OutdOOl‘ Exposure  ([The time the resident spends CONSTANT(days/year)
Period outdoors
Default value used Value 4.02E+01

. . . The time the resident spends
TG:Gardening Period eardening CONSTANT(days/year)
Default value used [Value 2.92E+00

. . . tal ti i

TTR:Total time in period g:ria; d“me in the one year exposure | g1 A NT(days/year)

Default value used Value 3.65E+02

SF1:Indoor Shielding Shielding factor for the residence |JCONSTANT(none)

Factor

Default value used Value 5.52E-01

SFO:Outdoor Shielding Shielding factor for the cover soil [[CONSTANT(none)

Factor

Default value used Value 1.00E+00

PD:Floor dust loading Floor dust loading UNIFORM(g/m**2)

Default value used Lower Limit 2.00E-02
Upper Limit 3.00E-01

Il |
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Default value used

RFR:Indoor Resuspension factor for indoor dust{|LOGUNIFORM(1/m)

Resuspension Factor

Default value used Lower Limit 1.00E-07
Upper Limit 8.00E-05

CDOfOutdoor Dust Average dust loading outdoors LOGUNIFORM(g/m**3)

Loading

Default value used Lower Limit 1.00E-07
Upper Limit 1.00E-04

CDI:Indoor Dust

. A dust loading ind DERIVED **3

Loading verage dust loading indoors (g/m**3)

Default value used

PF:IndO(.)r/Outdoor Fraction of outdoor dust in indoor UNIFORM(none)

Penetration Factor air

Default value used Lower Limit 2.00E-01
Upper Limit 7.00E-01

CDGfGardenlng Dust Average dust loading while UNIFORM(g/m**3)

Loading gardening

Default value used Lower Limit 1.00E-04
Upper Limit 7.00E-04

VR:Indoor Breathing Breathing rate while indoors CONSTANT(m**3/hr)

Rate

Default value used Value 9.00E-01

VX:Outdoor Breathing Breathing rate while outdoors CONSTANT(m**3/hr)

Rate

Default value used Value 1.40E+00

VG:Gardening Breathing Breathing rate while gardening CONSTANT(m**3/hr)

Rate

Deftault value used Value 1.70E+00

GR:Soil Ingestion - .

A te of soil t CONSTANT(g/d

Transfer Rate verage rate of soil ingestion (g/d)

|Defau1t value used Value 5.00E-02

UW:Diet - Water Drinking water ingestion rate CONSTANT(L/d)

Default value used Value 1.26E+00

HlfSurface Soil Thickness of the surface soil layer [[CONSTANT(m)

Thickness

Default value used Value 1.50E-01

.
HZ: Unsaturated Zone Thickness of the unsaturated zone |[CONTINUOUS LINEAR(m)
Thickness

Value Probability
3.05E-01 0.00E+00
6.68E-01 4.76E-03
8.11E-01 9.52E-03
9.21E-01 1.43E-02
9.94E-01 1.91E-02
1.03E+00 2.38E-02
1.07E+00 2.86E-02
1.14E+00 3.33E-02
1.21E+00 3.81E-02
1.30E+00 4.29E-02
1.31E+00 4.76E-02
1.32E+00 5.24E-02
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1.56E+00 5.71E-02
1.58E+00 6.19E-02
1.61E+00 6.67E-02
1.69E+00 7.62E-02
1.78E+00 8.57E-02
1.80E+00 9.05E-02
1.81E+00 9.52E-02
1.84E+00 1.00E-01
1.87E+00 1.05E-01
1.92E+00 1.10E-01
2.04E+00 1.14E-01
2.10E+00 1.19E-01
2.11E+00 1.24E-01
2.32E+00 1.29E-01
2.36E+00 1.33E-01
2.37E+00 1.38E-01
2.39E+00 1.43E-01
2.44E+00 1.48E-01
2.44E+00 1.52E-01
2.45E+00 1.57E-01
2.59E+00 1.62E-01
2.63E+00 1.67E-01
2.69E+00 1.71E-01
2.79E+00 1.76E-01
2.81E+00 1.81E-01
2.90E+00 1.86E-01
2.95E+00 1.91E-01
3.07E+00 1.95E-01
3.18E+00 2.00E-01
3.22E+00 2.05E-01
3.30E+00 2.10E-01
3.34E+00 2.14E-01
3.37E+00 2.19E-01
3.44E+00 2.24E-01
3.58E+00 2.29E-01
3.62E+00 2.33E-01
3.66E+00 2.38E-01
3.74E+00 2.43E-01
3.86E+00 2.48E-01
3.88E+00 2.52E-01
4.17E+00 2.57E-01
4.26E+00 2.62E-01
4.44E+00 2.71E-01
4.63E+00 2.76E-01
4.87E+00 2.81E-01
5.13E+00 2.86E-01
5.18E+00 2.91E-01
5.54E+00 2.95E-01
5.83E+00 3.00E-01
5.86E+00 3.05E-01
5.86E+00 3.10E-01
5.90E+00 3.14E-01
6.06E+00 3.19E-01
6.13E+00 3.24E-01
6.17E+00 3.29E-01
6.22E+00 3.33E-01
6.31E+00 3.38E-01
6.36E+00 3.43E-01
6.40E+00 3.48E-01
6.46E+00 3.52E-01
6.51E+00 3.57E-01
6.55E+00 3.62E-01
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6.60E+00 3.67E-01
6.86E+00 3.71E-01
6.93E+00 3.76E-01
6.95E+00 3.86E-01
6.97E+00 3.91E-01
7.09E+00 3.95E-01
7.18E+00 4.00E-01
7.35E+00 4.05E-01
7.36E+00 4.10E-01
7.40E+00 4.14E-01
7.43E+00 4.19E-01
7.46E+00 4.24E-01
7.59E+00 4.29E-01
7.60E+00 4.33E-01
7.64E+00 4.38E-01
7.87E+00 4.43E-01
8.10E+00 4.48E-01
8.28E+00 4.52E-01
8.35E+00 4.57E-01
8.71E+00 4.62E-01
8.71E+00 4.67E-01
8.73E+00 4.71E-01
8.79E+00 4.76E-01
8.80E+00 4.81E-01
8.82E+00 4.86E-01
8.85E+00 4.91E-01
8.89E+00 4.95E-01
8.90E+00 5.00E-01
8.99E+00 5.05E-01
9.00E+00 5.10E-01
9.13E+00 5.14E-01
9.14E+00 5.19E-01
9.21E+00 5.24E-01
9.31E+00 5.29E-01
9.55E+00 5.33E-01
9.60E+00 5.38E-01
9.63E+00 5.43E-01
9.86E+00 5.48E-01
1.05E+01 5.52E-01
1.07E+01 5.57E-01
1.13E+01 5.62E-01
1.15E+01 5.67E-01
1.17E+01 5.71E-01
1.20E+01 5.76E-01
1.26E+01 5.81E-01
1.26E+01 5.86E-01
1.28E+01 5.91E-01
1.32E+01 5.95E-01
1.32E+01 6.00E-01
1.34E+01 6.05E-01
1.34E+01 6.10E-01
1.36E+01 6.14E-01
1.37E+01 6.19E-01
1.38E+01 6.24E-01
1.41E+01 6.29E-01
1.45E+01 6.33E-01
1.51E+01 6.38E-01
1.52E+01 6.43E-01
1.61E+01 6.48E-01
1.62E+01 6.52E-01
1.65E+01 6.57E-01
1.66E+01 6.62E-01
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1.69E+01 6.67E-01
1.74E+01 6.71E-01
1.82E+01 6.76E-01
1.84E+01 6.81E-01
1.84E+01 6.86E-01
1.87E+01 6.91E-01
1.95E+01 6.95E-01
2.01E+01 7.00E-01
2.07E+01 7.05E-01
2.08E+01 7.10E-01
2.17E+01 7.14E-01
2.24E+01 7.19E-01
2.27E+01 7.24E-01
2.29E+01 7.29E-01
2.29E+01 7.33E-01
2.40E+01 7.38E-01
2.47E+01 7.43E-01
2.60E+01 7.48E-01
2.65E+01 7.52E-01
2.72E+01 7.57E-01
2.73E+01 7.62E-01
2.76E+01 7.67E-01
2.77E+01 7.71E-01
2.78E+01 7.76E-01
2.80E+01 7.81E-01
2.86E+01 7.86E-01
2.94E+01 7.91E-01
3.01E+01] 7.95E-01
3.03E+01 8.00E-01
3.06E+01 8.10E-01
3.08E+01 8.14E-01
3.11E+01 8.19E-01
3.17E+01 8.24E-01
3.17E+01 8.29E-01
3.17E+01 8.33E-01
3.22E+01 8.38E-01
3.39E+01 8.43E-01
3.48E+01 8.48E-01
3.54E+01 8.52E-01
3.60E+01 8.57E-01
3.68E+01 8.62E-01
4.03E+01 8.67E-01
4.07E+01 8.71E-01
4.24E+01 8.76E-01
4.29E+01 8.81E-01
4.42E+01 8.86E-01
4.72E+01 8.91E-01
4.97E+01 8.95E-01
5.12E+01 9.00E-01
6.13E+01 9.05E-01
6.19E+01 9.10E-01
6.23E+01 9.14E-01
6.32E+01 9.19E-01
6.59E+01 9.24E-01
6.73E+01 9.29E-01
7.47E+01 9.33E-01
7.92E+01 9.38E-01
8.12E+01 9.43E-01
8.28E+01 9.48E-01
8.47E+01 9.52E-01
8.96E+01 9.57E-01
9.47E+01 9.62E-01
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1.08E+02 9.67E-01
1.13E+02 9.71E-01
1.1SE+02 9.76E-01
1.42E+02 9.81E-01
1.77E+02 9.86E-01
1.78E+02 9.91E-01
1.80E+02 9.95E-01
3.16E+02 1.00E+00

N1:Surface Soil Porosity [|Porosity of the surface soil layer  [[DERIVED(none)

Default value used

NZ:UI}saturated Zone Porosity of the unsaturated zone DERIVED(none)

Porosity

Default value used

Fl:Suri:ace Soil Saturation ratio of the surface soil DERIVED(none)

Saturation layer

Default value used

F2:Uns2.1turated Zone Saturation ratio of the unsaturated DERIVED(none)

Saturation zone

Default value used

INFIL:Infiltration Rate |[Net rate of infiltration to aquifer ~ ||DERIVED(m/y)

Default value used

zfassfici‘::m SCS soil classification ID DISCRETE CUMULATIVE(none)

Default value used Value Probability
1.00E+00 1.00E-04
2.00E+00 1.34E-03
3.00E+00 1.06E-02
4.00E+00 2.51E-02
5.00E+00 6.17E-02
6.00E+00 1.09E-01
7.00E+00 1.62E-01
8.00E+00 2.12E-01
9.00E+00 2.85E-01
1.00E+01 5.10E-01
1.10E+01 7.58E-01
1.20E+01 1.00E+00

NDEV:Porosity Relative porosity value within the

Probability distribution for this soil type UNIFORM(none)

Default value used Lower Limit 0.00E+00
Upper Limit 1.00E+00

KSDEV:Permeability Relative permeability value within

Probability the distribution for this soil type  |C T ORM(none)

Default value used Lower Limit 0.00E+00
Upper Limit 1.00E+00

. R Relative value of "b" parameter
ED?)Vl;ﬁ?rameter b within the distribution for this soil [JUNIFORM(none)
robability type

Default value used Lower Limit 0.00E+00

Upper Limit 1.00E+00

AP:Water Application
Rate

Total water application rate on
cultivated area

CONTINUOUS LINEAR(m/y)

Default value used

Value Probability

6.07E-01 0.00E+00
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6.10E-01 4.62E-01
6.35E-01 4.76E-01
7.62E-01 5.40E-01
8.89E-01 6.29E-01
1.02E+00 7.05E-01
1.14E+00 8.04E-01
1.27E+00 8.79E-01
1.40E+00 9.41E-01
1.52E+00 9.82E-01
1.65E+00 9.98E-01
1.78E+00 1.00E+00

IR:Irrigation Rate Annual average irrigation rate CONSTANT(L/m**2-d)

IDefault value used Value 1.29E+00

RHQI:Surface Soil Bqlk density of soil in the surface DERIVED(g/mL)

Density soil layer

Default value used

RHQZ:Unsaturated Zone|[Bulk density of soil in the DERIVED(g/mL)

Density unsaturated zone

Default value used

. M g

Ksatl .Su_r.face Soil Saturated permeability of the DERIVED(em/sec)

Permeabiliy surface soil layer

Default value used

VDR:Volume of Water |[Volume of water withdrawn for |y o AN L

Consumed consumptive use

Default value used Value 1.18E+05

VSW:Volume of Water |, | ¢ water in the pond CONSTANT(L)

in Pond

Default value used Value 1.30E+06

AR:Cultivated Area Area of land cultivated DERIVED(m**2)

Default value used

sh:Soil Moisture Content ||Moisture content of soil DERIVED(none)

Default value used

TTG:Gardening Period (|Total time in gardening period CONSTANT(days)

Default value used Value 9.00E+01

TD:Drlnk.lng-wa?er Drinking-water consumption CONSTANT(days)

consumption period period :

Default value used Value 3.65E+02

THV(1):Holdup Period : Holdup period for leafy vegetables JCONSTANT(days)

Leafy

Default value used [_V_alue 1.00E+00

THV(2):Holdup Period : .

Hold eriod for other vegetables [|CONSTANT(days

Other vegetables P ¢ & (days)

Default value used Value 1.40E+01

THV(3):Holdup Period : i\ 1\ o4 for fruits CONSTANT(days)

Fruits

Default value used Value 1.40E+01

T . (4):Holdup Period : Holdup period for grains CONSTANT(days)

Grains

Default value used Value 1.40E+01

_
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THA(1):Holdup Period : Holdup period for beef CONSTANT(days)
Beef
Default value used Value 2.00E+01
THA(2):Holdup Period : Holdup period for poultry CONSTANT(days)
Poultry
Default value used Value 1.00E+00
THA(3):Holdup Period : ||, |\ o4 for milk CONSTANT(days)
Milk
Default value used Value 1.00E+00
THA(4):Holdup Period : Holdup period for eggs CONSTANT(days)
Eggs
Default value used Value 1.00E+00
TGY(I):GI‘OWlng Minimum growing period for leafy CONSTANT(days)
Period : Leafy vegetables
Default value used Value 4.50E+01
TGV(2):Growing Minimum growing period for other
. CONSTANT(days
Period : Other vegetables |[vegetables (days)
Default value used Value 9.00E+01
;gr)g)g:sx;ng Minimum growing period for fruits [CONSTANT(days)
Default value used Value 9.00E+01
TG‘V(4):Gr0.wmg Minimum growing period for CONSTANT(days)
Period : Grains grains
Default value used Value 9.00E+01
TGF(1):Growing Minimum growing period for
Period : Beef Forage forage consumed by beef cattle CONSTANT(days)
Default value used Value 3.00E+01
TGF (2):Growing Minimum growing period for DERIVED(days)
Period : Poultry Forage |forage consumed by poultry
Default value used
TGF(3):Growing Mini . o £
Ry inimum growing period for .
Period : Milk Cow forage consumed by milk cows DERIVED(days)
Forage
Default value used
TGF(4):Growing Mini . iod f
Period : Layer Hen inimum growing period tor DERIVED(days)
forage consumed by layer hens
Forage
Default value used
. . Minimum growing period for
TGf}(l).Growmg . |lstored grain consumed by beef CONSTANT(days)
Period : Beef Cow Grain ||,
Default value used Value 9.00E+01

TGG(2):Growing

Period : Poultry Grain

Minimum growing period for
stored grain consumed by poultry

DERIVED(days)

Default value used

TGG(3):Growing

Period : Milk Cow Grain

Minimum growing period for
stored grain consumed by milk
cows

DERIVED(days)

Default value used
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TGG4):Growing Minimum growing period for DERIVED(days)

Period : Layer Hen stored grain consumed by layer

Grain hens

Default value used

TGH(1):Growing Minimum growing period for

Period : Beef Cow Hay stored hay consumed by beef cattle CONSTANT(days)

Default value used Value 4.50E+01

TGH(2):Growin ini i i

: g Minimum growing period for

Period : Poultry Hay stored hay consumed by poultry DERIVED(days)

Default value used

TGH(3):Growing Minimum growing period for

Period : Milk Cow Hay stored hay consumed by milk cows DERIVED(days)

Default value used

=

TGH(4):Growing Minimum growing period for

Period : Layer Hen Hay stored hay consumed by fayer hens DERIVED(days)

Default value used

———

E—_—

RV(l?.Interceptlon Interception fraction for leafy UNIFORM(none)

Fraction : Leafy vegetables

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RV (2):Interception e tion fraction for ofh

Fraction : Other nierception fraction for other UNIFORM(none)

tabl vegetables

vegetables

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RV(S? :Intercel?tlon Interception fraction for fruits UNIFORM(none)

Fraction : Fruits

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-~01

RV(‘Q :Interce].) tion Interception fraction for grains UNIFORM(none)

Fraction : Grains

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RF(1):Interception Interception fraction for beef cattle

. UNIFORM

Fraction : Beef Forage |forage (none)

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RF(2).:Intercept10n [nterception fraction for poultry DERIVED(none)

Fraction : Poultry forage [forage

Default value used

RF(3):Interception Int tion fraction for milk

Fraction : Milk Cow fgrzrgceep fon traction for it COW firyp R IVED(none)

Forage

IDefault value used

RF(4):Interception . tion fraction for laver h

Fraction : Layer Hen fgizrgceep ton fraction for layer hen Jlnppy VED(none)

Forage

Default value used
UNIFORM(none)
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RG(1):Interception Interception fraction for beef cattle
Fraction : Beef Cow grain
Grain
Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01
RG(Z?:Interceptlon ‘ Interception fraction for poultry [l rp 10y (none)
Fraction : Poultry Grain |[grain
\Default value used
RG(3):Interception . on faction for milk
Fraction : Milk Cow gr;zlr]ceptlon raction for milk cow e e v EDmone)
Grain
Default value used
RG(4):Interception - o fraction for laver h
Fraction : Layer Hen gr;;;cep fon fraction for ayerieh InERIVED(none)
Grain
Default value used
1):1 cepti i i
RH( ) nterception Interception fraction for beef cattle DERIVED(none)
Fraction : Beef Cow Hay |[hay
Default value used
RH(Z?:Interceptlon [ntetception fraction for poultry DERIVED(none)
Fraction : Poultry Hay [hay
[Default value used
RH(3):Interception Interception fraction for milk cow
. . DERIVED
Fraction : Milk Cow Hay [fhay (none)
Default value used
RH(4):Interception nt ion fraction for | N
Fraction : Layer Hen hr;yercep ton fraction for fayer hen DERIVED(none)
Hay

Default value used

YV(1):Crop Yield : Leafy|Crop yield for leafy vegetables CONTINUOUS LINEAR(kg wet

wt/m**2)

Default value used Value Probability
2.70E+00 0.00E+00
2.71E+00 1.60E-03
2.74E+00 6.00E-03
2.76E+00 1.76E-02
2.78E+00 4.36E-02
2.80E+00 8.48E-02
2.82E+00 1.56E-01
2.85E+00 2.57E-01
2.87E+00 3.64E-01
2.89E-+00 5.00E-01
2.91E+00 6.39E-01
2.93E+00 7.46E-01
2.96E+00 8.42E-01
2.98E-+00 9.09E-01
3.00E+00 9.60E-01
3.02E+00 9.84E-01
3.04E+00 9.94E-01
3.07E+00 9.97E-01
3.09E+00 9.99E-01
3.11E+00 1.00E+00
3. 13E+00 1.00E+00
3.15E+00 1.00E+00
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YV(2):Crop Yield :

Crop yield for other vegetables

CONTINUOUS LINEAR(kg wet

Other wt/m**2)

Default value used Value Probability
2.26E+00 0.00E+00
2.29E+00 8.00E-04
2.30E+00 1.20E-03
2.31E+00 6.40E-03
2.33E+00 1.52E-02
2.34E+00 3.28E-02
2.35E+00 7.44E-02
2.36E+00 1.40E-01
2.38E+00 2.49E-01
2.39E+00 3.80E-01
2.40E+00 5.30E-01
2.42E+00 6.61E-01
2.43E+00 7.88E-01
2.44E+00 8.86E-01
2.45E+00 9.42E-01
2.47E+00 9.75E-01
2.48E+00 9.88E-01
2.49E+00 9.96E-01
2.51E+00 9.97E-01
2.52E+00 9.99E-01
2.53E+00 1.00E+00
2.54E+00 1.00E+00

: Yield : . .

g:l’l(iz Crop Yield Crop yield for fruits Sn(?nljﬂIZ\I)UOUS LINEAR(kg wet

Default value used Value Probability
2.17E+00 0.00E+00
2.20E+00 1.20E-03
2.21E+00 2.40E-03
2.23E+00 6.80E-03
2.25E+00 1.80E-02
2.27E+00 4.36E-02
2.29E+00 7.64E-02
2.31E+00 1.38E-01
2.32E+00 2.14E-01
2.34E+00 3.27E-01
2.36E+00 4.50E-01
2.38E+00 5.76E-01
2.40E+00 6.87E-01
2.42E+00 7.88E-01
2.43E+00 8.68E-01
2.45E+00 9.25E-01
2.47E+00 9.60E-01
2.49E+00 9.81E-01
2.51E+00 9.92E-01
2.53E+00 9.98E-01
2.54E+00 1.00E+00
2.56E+00 1.00E+00

gﬁﬁcmp Yield : Crop yield for grains Sn(/)rljfg)UOUS LINEAR(kg wet

Default value used Value Probability
2.85E-01 0.00E+00
2.90E-01 6.00E-04
3.02E-01 2.80E-03
3.14E-01 9.40E-03
3.26E-01 2.14E-02
3.38E-01 5.42E-02
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3.50E-01 1.08E-01
3.62E-01 2.02E-01
3.74E-01 3.15E-01
3.86E-01 4.50E-01
3.98E-01 5.92E-01
4.10E-01 7.20E-01
4.23E-01 8.26E-01
4.35E-01 9.03E-01
4.47E-01 9.51E-01
4.59E-01 9.77E-01
4.71E-01 9.91E-01
4.83E-01 9.96E-01
4.95E-01 9.99E-01
5.07E-01 1.00E+00
5.19E-01 1.00E+00
5.31E-01 1.00E+00

YF(1):Crop Yield : Beef Crop yield for beef cattle forage  [|[BETA(kg dry wt forage/m**2)

Forage

Default value used Lower Limit 3.70E-01
Upper Limit 5.24E-01
D 2.36E+00
q 1.40E+00

YF(2):Crop Yield :
Poultry Forage

Crop yield for poultry forage

DERIVED(kg wet wt forage/m**2)

Default value used

YF(3):Crop Yield :
Cow Forage

Milk

Crop yield for milk cow forage

DERIVED(kg wet wt forage/m**2)

Default value used

YF(4):Crop Yield :
Hen Forage

Layer

Crop yield for layer hen forage

DERIVED(kg wet wt forage/m**2)

Default value used

[YG(1):Crop Yield :
Cow Grain

Beef

Crop yield for beef cattle grain

NORMAL (kg dry wt grain /m**2)

Default value used

Mean 5.78E-01

YG(2):Crop Yield :
Poultry Grain

Crop yield for poultry grain

Standard Deviation 7.77E-02

DERIVED(kg wet wt grain /m**2)

Default value used

YG(3):Crop Yield :
Cow Grain

Milk

Crop yield for milk cow grain

DERIVED(kg wet wt grain /m**2)

Default value used

YG(4):Crop Yield :
Layer Hen Grain

Crop yield for layer hen grain

DERIVED(kg wet wt grain /m**2)

Default value used

YH(1):Crop Yield :
Cow Hay

Beef

Crop yield for beef cattle hay

DERIVED(kg wet wt/m**2)

Default value used

YH(2):Crop Yield :
Poultry Hay

Crop yield for poultry hay

DERIVED(kg wet wi/m**2)

Default value used

YH(3):Crop Yield :
Cow Hay

Milk

Crop yield for milk cow hay

DERIVED(kg wet wt/m**2)
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|Default value used | |
YH(4):Crop Yield :
Layer Hen Hay

Crop yield for layer hen hay DERIVED(kg wet wt/m**2)

Default value used
WV(1):Wet/dry : Leafy [[Wet/dry conversion factor for leafy

CONTINUOUS LINEAR(none)

Vegetables vegetables

Default value used Value Probability
3.32E-02 0.00E+00
4.89E-02 3.45E-02
5.47E-02 6.91E-02
5.96E-02 1.04E-01
6.36E-02 1.38E-01
6.70E-02 1.73E-01
7.05E-02 2.07E-01
7.38E-02 2.42E-01
7.48E-02 2.50E-01
7.72E-02 2.76E-01
8.03E-02 3.11E-01
8.34E-02 3.45E-01
8.66E-02 3.80E-01
9.00E-02 4.15E-01
9.36E-02 4.49E-01
9.73E-02 4.84E-01
9.91E-02 4.99E-01
1.01E-01 5.18E-01
1.05E-01 5.53E-01
1.09E-01 5.87E-01
1.13E-01 6.22E-01
1.18E-01 6.56E-01
1.23E-01 6.91E-01
1.29E-01 7.25E-01
1.33E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-01 7.94E-01
1.50E-01 8.29E-01
1.59E-01 8.64E-01
1.70E-01 8.98E-01
1.85E-01 9.33E-01
2.10E-01 9.67E-01
2.56E-01 9.91E-01
3.24E-01 1.00E+00

WYV(2):Wet/dry : Other [Wet/dry conversion factor for other CONTINUOUS LINEAR(none)

Vegetables vegetables

Default value used Value Probability
3.58E-02 0.00E+00
4.87E-02 3.45E-02
5.46E-02 6.91E-02
5.90E-02 1.04E-01
6.29E-02 1.38E-01
6.69E-02 1.73E-01
7.02E-02 2.07E-01
7.34E-02 2.42E-01
7.41E-02 2.50E-01
7.65E-02 2.76E-01
7.99E-02 3.11E-01
8.32E-02 3.45E-01
8.66E-02 3.80E-01
9.05E-02 4.15E-01
9.41E-02 4.49E-01
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Cow Forage

cattle forage

9.82E-02 4.84E-01
9.98E-02 4.99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.09E-01 5.87E-01
1.14E-01 6.22E-01
1.19E-01 6.56E-01
1.24E-01 6.91E-01
1.29E-01 7.25E-01
1.33E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-01 7.94E-01
1.50E-01 8.29E-01
1.59E-01 8.64E-01
1.70E-01 8.98E-01
1.87E-01 9.33E-01
2.12E-01 9.67E-01
2.62E-01 9.91E-01
3.13E-01 1.00E+00
WV (3):Wet/dry : Fruit [|Wet/dry conversion factor for fruits[CONTINUOUS LINEAR(none)
Default value used Value Probability
3.66E-02 0.00E+00
4.87E-02 3.45E-02
5.45E-02 6.91E-02
5.93E-02 1.04E-01
6.31E-02 1.38E-01
6.72E-02 1.73E-01
7.10E-02 2.07E-01
7.44E-02 2.42E-01
7.52E-02 2.50E-01
7.78E-02 2.76E-01
8.13E-02 3.11E-01
8.45E-02 3.45E-01
8.78E-02 3.80E-01
9.11E-02 4.15E-01
9.46E-02 4.49E-01
9.82E-02 4.84E-01
9.97E-02 4.99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.10E-01 5.87E-01
1.14E-01 6.22E-01
1.19E-01 6.56E-01
1.24E-01 6.91E-01
1.29E-01 7.25E-01
1.34E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-01 7.94E-01
1.49E-01 8.29E-01
1.58E-01 8.64E-01
1.70E-01 8.98E-01
1.87E-01 9.33E-01
2.14E-01 9.67E-01
2.58E-01 9.91E-01
3.25E-01 1.00E+00
WYV (4):Wet/dry : Grain gaeltr/l ‘:ry conversion factor for CONSTANT(none)
Default value used Value 8.80E-01
WF(1): Wet/dry : Beef Wet/dry conversion factor for beef |l ..., (none)
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Default value used Lower Limit 1.83E-01
Upper Limit 3.23E-01
b 1.15E+00
q 1.18E 100

WEF(2):Wet/dry : Poultry [[Wet/dry conversion factor for DERIVED(none)

Forage poultry forage

[_D_gfault value used

WF(3):Wet/dry : Milk Wet/dry conversion factor for milk DERIVED(none)

Cow Forage cow forage

Default value used

WF(4):Wet/dry : Layer |[Wet/dry conversion factor for layer DERIVED(none)

Hen Forage hen forage

Default value used

WG(I):Wet/dry : Beef Wet/dry conversion factor for beef CONSTANT(none)

Cow Grain cattle grain

Default value used Value 8.80E-01

WG.(Z):Wet/dry : Poultry [Wet/dry conversion factor for DERIVED(none)

Grain poultry grain

Default value used

WG(3):V\.’et/dry : Milk Wet/dry conversion factor for milk DERIVED(none)

Cow Grain cow grain

lDefault value used

WG(4):Wet/dry : Layer Wet/dry conversion factor for layer DERIVED(none)

Hen Grain hen grain

Default value used

WH(1):Wet/dry : Beef | Wet/dry conversion factor for beef DERIVED(none)

Cow Hay cattle hay

Default value used

WH(2):Wet/dry : Poultry |Wet/dry conversion factor for DERIVED(none)

Hay poultry hay

Default value used

WH(3):Wet/dry : Milk  [[Wet/dry conversion factor for milk DERIVED(none)

Cow Hay cow hay

Default value used

WH(4):Wet/dry : Layer (|Wet/dry conversion factor for layer DERIVED(none)

Hen Hay hen hay

IDefault value used

QF(1):Ingestion Rate : . .

Ingestion rate for beef cattle forage [BETA(kg dry wt forage/d

Beef Cow Forage £ £ (ke dry ge/d)

Default value used Lower Limit 1.69E+00
Upper Limit 2.29E+00
b 1.99E+00
4 9.11E-01

Sflfﬁ );;Ii?‘goe:;;en Rate : Ingestion rate for poultry forage BETA(kg dry wt forage/d)

Default value used Lower Limit 3.48E-03
Upper Limit 2.82E-02
b 1.51E+00
q 1.41E+00
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QF(3):Ingestion Rate : CONTINUOQUS LINEAR(kg dry wt

Milk Cow Forage forage/d)

Default value used [Value Probability
6.35E+00 0.00E+00
6.77E+00 3.45E-02
6.96E+00 6.91E-02
7.10E+00 1.04E-01
7.24E+00 1.38E-01
7.35E+00 1.73E-01
7.47E+00 2.07E-01
7.57E+00 2.42E-01
7.60E+00 2.50E-01
7.67E+00 2.76E-01
7.77E+00 3.11E-01
7.87E+00 3.45E-01
7.98E+00 3.80E-01
8.08E+00 4.15E-01
8.18E+00 4.49E-01
8.31E+00 4.84E-01
8.37E+00 4.99E-01
8.42E+00 5.18E-01
8.54E+00 5.53E-01
8.67E+00 5.87E-01
8.81E+00 6.22E-01
8.95E+00 6.56E-01
9.10E+00 6.91E-01
9.26E+00 7.25E-01
9.38E+00 7.50E-01
9.45E+00 7.60E-01
9.68E+00 7.94E-01
9.93E+00 8.29E-01
1.02E+01 8.64E-01
1.06E+01 8.98E-01
1.11E+01 9.33E-01
1.20E+01 9.67E-01
1.33E+01 9.91E-01
1.53E+01 1.00E+00

S:;:Z;_ﬁ gne;‘t:)(:‘l;gl:ate : Ingestion rate for layer hen forage ||[BETA(kg dry wt forage/d)

Default value used Lower Limit 1.19E-02
Upper Limit 2.22E-02

1.45E+00
q 7.92E-01
g‘i?é':;lg:sél::}l?ate ’ Ingestion rate for beef cattle grain ||BETA(kg dry wt grain/d)

Default value used Lower Limit 1.69E+00
Upper Limit 2.29E+00

1.99E+00
q 9.11E-01

S(Sl(lfl)';ncg:;sit;on Rate : Ingestion rate for poultry grain BETA(kg dry wt grain/d)

Default value used Lower Limit 1.04E-02
Upper Limit 8.45E-02

1.51E+00
q 1.41E+00
l?lﬁl(fzj(l):vgglt.:)lz Rate : Ingestion rate for milk cow grain  [[NORMAL(kg dry wt grain/d)

|
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Default value used Mean 1.71E+00
Standard Deviation 2.62E-01
I?g’((:‘) ﬁzﬁeg;(;?nRate : Ingestion rate for layer hen grain  ||BETA(kg dry wt grain/d)
Default value used Lower Limit 3.58E-02
Upper Limit 6.67E-02
p 1.43E+00
q 7.92E-01
ggg‘lc):g;fee;;:); Rate : Ingestion rate for beef cattle hay BETA(kg dry wt hay/d)
Default value used Lower Limit 3.38E+00
Upper Limit 4.58E+00
D 1.99E+00
q 9.11E-01
l?(flll(lfl)';li—llg:;tmn Rate : Ingestion rate for poultry hay CONSTANT(kg dry wt hay/d)
Default value used Value 0.00E+00

QH(3):Ingestion Rate :
Milk Cow Hay

Ingestion rate for milk cow hay

CONTINUOUS LINEAR(kg dry wt
hay/d)

Default value used

Value Probability
5.12E+00 0.00E+00
5.43E+00 3.45E-02
5.57E+00 6.91E-02
5.68E+00 1.04E-01
5.79E+00 1.38E-01
5.89E+00 1.73E-01
5.98E+00 2.07E-01
6.06E+00 2.42E-01
6.08E+00 2.50E-01
6.14E+00 2.76E-01
6.22E+00 3.11E-01
6.30E+00 3.45E-01
6.38E+00 3.80E-01
6.46E+00 4.15E-01
6.54E+00 4.49E-01
6.63E+00 4.84E-01
6.67E+00 4.99E-01
6.72E+00 5.18E-01
6.81E+00 5.53E-01
6.92E+00 5.87E-01
7.03E+00 6.22E-01
7.13E+00 6.56E-01
7.26E+00 6.91E-01
7.39E+00 7.25E-01
7.49E+00 7.50E-01
7.56E+00 7.60E-01
7.70E+00 7.94E-01
7.89E+00 8.29E-01
8.11E+00 8.64E-01
8.39E+00 8.98E-01
8.75E+00 9.33E-01
9.44E+00 9.67E-01
1.05E+01 9.91E-01
1.27E+01 1.00E+00

QH(4):Ingestion Rate :
Layer Hen Hay

Ingestion rate for layer hen hay

CONSTANT(kg dry wt hay/d)

Default value used

Value 0.00E+00

=SS
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QW(1):Water Rate : Beefj|Water ingestion rate for beef cattle {[CONSTANT(L/d)
Cattle
Default value used Value 5.00E+01
QW(2):Water Rate : Water ingestion rate for poultry CONSTANT(L/d)
Poultry
Default value used Value 3.00E-01

vva H . . .
1(3[:?]]((3(%0‘:8 ter Rate Water ingestion rate for milk cows [CONSTANT{(L/d)
Default value used Value 6.00E+01
QW(4):Water Rate : Water ingestion rate for layer hens [CONSTANT(L/d)
Layer Hens
|Default value used Value 3.00E-01
gg(fl():’:t‘:;i Fraction: ¢ .\ take fraction for beef cattle [[CONSTANT(none)
Default value used Value 2.00E-02
QD(2):Soil Fraction : Soil intake fraction for poultry  [[CONSTANT(none)
Poultry
Default value used Value 1.00E-01
Ql?(3):SOII Fraction : Soil intake fraction for milk cows |[CONSTANT(none)
Milk Cows
Default value used Value 2.00E-02
QD(#4):Soil Fraction : Soil intake fraction for layer hens [[CONSTANT(none)
Layer Hens
Default value used Value 1.00E-01
MLV(1):Mass-Loading : [[Mass-loading factor for leafy CONSTANT(none)
Leafy Vegetables vegetables
Default value used Value 1.00E-01
MLV (2):Mass-Loading : |[Mass-loading factor for other

CONSTANT:

Other Vegetables vegetables (none)
Default value used Value 1.00E-01
MLV(3):Mass-Loading : ||\ | | ding factor for fruits CONSTANT(none)
Fruits
Default value used Value 1.00E-01
MLY(4):Mass-L0admg : Mass-loading factor for grains CONSTANT(none)
Grains
Default value used Value 1.00E-01
LAMBDW:Weathering (|Weathering rate for activity CONSTANT(1/d)
Rate removal from plants
Default value used |Value 4.95E-02
MLF(1):Mass-Loading : |Mass-loading factor for beef cattle CONSTANT(none)
Beef Cow Forage forage
Default value used Value 1.00E-01
MLF(2):Mass-Loading : {[Mass-loading factor for poultry CONSTANT(none)
Poultry Forage forage
Default value used Value 1.00E-01
M‘LF(3):Mass-Loadlng : Mass—loadmg factor for milk cow CONSTANT(none)
Milk Cow Forage forage
l
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[Default value used Value 1.00E-01
MLF(4):Mass-Loading : |[Mass-loading factor for layer hen CONSTANT (none)
Layer Hen Forage forage
Default value used Value 1.00E-01
MLG(1):Mass-Loading : [[Mass-loading factor for beef cattle

. . CONSTANT(none
Beef Cattle Grain grain none)
Default value used Value 1.00E-01
MLG(Z):Ma.SS-Loadlng : [Mass-loading factor for poultry CONSTANT(none)
Poultry Grain grain
Default value used Value 1.00E-01
MLG(3):Mass-Loading : [[Mass-loading factor for milk cow

. . . CONSTANT
Milk Cow Grain grain (none)
Default value used Value 1.00E-01
MLG(4):Mass-P0admg ¢ Mass-loading factor for layer hen |l o AN (none)
Layer Hen Grain grain
Default value used Value 1.00E-01
MILH(1):Mass-Loading : {|Mass-loading factor for beef cattle CONSTANT(none)
Beef Cattle Hay hay
Default value used Value 1.00E-01
MLH(2):Mass-Loading : Mass-loading factor for poultry hay|[| CONSTANT(none)
Poultry Hay
Default value used Value 1.00E-01
MLH(3):Mass-Loading : |[Mass-loading factor for milk cow

. CONSTANT(none
Milk Cow Hay hay (none)
Default value used Value 1.00E-01
MLH(4):Mass-Loading : [Mass-loading factor for layer hen CONSTANT(none)
Layer Hen Hay hay
Default value used Value 1.00E-01
TFF(1):Feeding Period : |Feeding period for beef cattle CONSTANT(days)
Beef Cow Forage forage
Default value used Value 3.65E+02
TFF(2):Feeding Period : . .

Feeding period for poultry forage ||CONSTANT(days
Poultry Forage &P potfiiyforg (days)
Default value used Value 3.65E+02
TFF(3):Feeding Period : . . .

. Feeding period for milk cow forage[|[ CONSTANT(days
Milk Cow Forage P £ (days)
Default value used Value 3.65E+02
TFF(4):Feeding Period : Feeding period for layer hen forage |[CONSTANT(days)
Layer Hen Forage
Default value used Value 3.65E+02
Efe(i;'(cli)l:tl:lee eg;:;gi:ermd : Feeding period for beef cattle grain f[CONSTANT(days)
Default value used Value 3.65E+02
TFG(2):Feeding Period : . . .

. Feed d fi It CONSTANT(d
Poultry Grain eeding period for poultry grain (days)
IDefault value used Value 3.65E+02
Feeding period for milk cow grain [[CONSTANT(days)
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Milk Cow Grain
Default value used Value 3.65E+02
TF : i iod : . e .
La;i(r‘?{fieg:-:%npermd Feeding period for layer hen grain [[CONSTANT(days)
Default value used Value 3.65E+02
Efgg:tl:l??{l:; Period : Feeding period for beef cattle hay [[CONSTANT(days)
Default value used Value 3.65E+02
TFH(2):Feeding Period : . .
Feed d f¢ ltry h. CONSTANT(d
Poultry Hay eeding period for poultry hay (days)
Default value used Value 3.65E+02
g};ﬁ(é);f‘veﬁ?;g Period : Feeding period for milk cow hay |JCONSTANT(days)
Default value used Value 3.65E+02
Ef;(:ﬁfsﬁ:;g Period : Feeding period for layer hen hay  [[CONSTANT(days)
Default value used Value 3.65E+02
TFW(1):Water Period : |[Water ingestion period for beef
CONSTANT(d
Beef Cattle cattle (days)
Default value used Value 3.65E+02
TFW(2):Water Period : Water ingestion period for poultry [[CONSTANT(days)
Poultry
Default value used Value 3.65E+02
TFW(3):Water Period : {Water ingestion period for milk
. CONSTANT(d
Milk Cows S (days)
[Default value used Value 3.65E+02
TFW(4):Water Period : {|Water ingestion period for layer CONSTANT(days)
Layer Hens hens
Default value used Value 3.65E+02
;h‘r E:l((:lt)ii)l—;);d];zgfl(l:attle Hydrogen fraction for beef cattle  |[JCONSTANT(none)
Default value used Value 1.00E-01
fha(Z).:Hydrogen Hydrogen fraction for poultry CONSTANT(none)
Fraction : Poultry
Default value used Value 1.00E-01
fha(3):Hyd
F::l(ct)lony ;’Fi%l?;jows Hydrogen fraction for milk cows [ICONSTANT(none)
Default value used Value 1.10E-01
fha(4).:Hydr0gen Hydrogen fraction for eggs CONSTANT(none)
Fraction : Eggs
Default value used Value 1.10E-01
fhv(1):Hydrogen Hvd fraction for leaf
Fraction : Leafy ydrogen fraction for leafy CONSTANT(none)
vegetables
Vegetables
Default value used Value 1.00E-01
Hydrogen fraction for other CONSTANT(none)

vegetables
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fhv(2):Hydrogen

Fraction : Other

Vegetables

IDefault value used Value 1.00E-01

nglr ‘;(St)lollfydl:::l%le:sl Hydrogen fraction for fruits CONSTANT(none)

Default value used Value 1.00E-01

;h‘r ‘;(c“t)i:)};};dé(:'ig;:s Hydrogen fraction for grains CONSTANT(none)

|Default value used Value 6.80E-02

fhf(l) Hydrogen Hydrogen fraction for beef cattle

Fraction : Beef Cow forage CONSTANT(none)

Forage

Default value used Value 1.00E-01

fhf(2) .:Hydrogen Hydrogen fraction for poultry CONSTANT(none)

Fraction : Poultry Forage||forage

Default value used Value 1.00E-01

fhf(3):Hydr0g on Hydrogen fraction for milk cow

Fraction : Milk Cow forage CONSTANT(none)

Forage

[Default value used Value 1.00E-01

fhf(4) Hydrogen Hydrogen fraction for layer hen

Fraction : Layer Hen forage CONSTANT(none)

Forage

Default value used Value 1.00E-01

fhh(1):Hydrogen .

Fra(ct)ion}: Beegf Cattle hHa};drogen fraction for beef cattle CONSTANT(none)

Hay

Default value used Value 1.00E-01

;‘hrl;(czt)iz)ll—ll):d]:(())glet I;y Hay Hydrogen fraction for poultry hay [[CONSTANT(none)

Default value used Value 1.00E-01

fhh(3):Hydrogen i i

Fra(c t)ion}:’ Milgk Cow Hay hH;;]drogen fraction for milk cow CONSTANT(non)

Default value used Value 1.00E-01

fhh(4).:Hyd rogen Hydrogen fraction for layer hen

Fraction : Layer Hen hay CONSTANT(none)

Hay

@fault value used [Value 1.00E-01

fhg(1):Hydrogen Hydrogen fraction for beef cattle

Fraction : Beef Cattle orain CONSTANT(none)

Grain

Default value used Value 6.80E-02

[fhe(2)-Hvdr

;l:‘%l(czt)i;)l_lf};dl:zlglletnry Grain Hydrogen fraction for poultry grain]] CONSTANT(none)

Default value used [Value 6.80E-02
Hydrogen fraction for milk cow CONSTANT(none)

grain
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Default value used Value 6.80E-02
fhg(4):Hydrogen .
Fraction : Layer Hen Ig_lrﬁ?;ogen fraction for layer hen CONSTANT(none)
Grain
Default value used Value 6.80E-02
Fmr(;giif):l??,g;ﬁgen Fraction of hydrogen in soil DERIVED(none)
|Default value used
sasvh:Tritium Tritium equivalence: plant/soil CONSTANT(none)
Equivalence: Plant/Soil 1 P
Default value used Value 1.00E+00
sawvh:Tritium
Equivalence: Tritium equivalence: plant/water  [[CONSTANT(none)
Plant/Water
IDefault value used Value 1.00E+00
Ei_tah:Tritium it vl -
. i . ritium equivalence: anima
Equivalence: Animal product intake CONSTANT(none)
Products
Default value used Value 1.00E+00
YA(1):Animal Product  |[Annual yield of beef per individual
. . CONSTANT(kg/:
Yield : Beef Cattle animal (kefy)
Default value used Value 2.09E+02
YA(2):Animal Product [|Annual yield of chicken per
Yield : Poultry individual animal CONSTANT(kely)
lDefault value used Value 1.53E+00
'YA(3):Animal Product  [|Annual yield of milk per individual
. . : CONSTANT(L/
Yield : Milk Cows animal (L)
Default value used Value 7.41E+03
YA(4):Animal Product  |[Annual yield of eggs per individual
. . CONSTANT(k
Yield : Layer Hens animal (ke/y)
Default value used Value 1.26E+01
. Minimum surface area to which
ARExt.Ex;ernal resident is exposed via external CONSTANT(m**2)
Exposure Area radiation during residential period
Default value used Value [.00E+02
. . Minimum surface area to which
gRInh'Inl;:latmn resident is exposed via inhalation [CONSTANT(m**2)
Xposure Area during residential period
Default value used Value 1.00E+02
. Minimum surface area to which
ARIng.Secondary resident is exposed via secondary [JCONSTANT(m**2)
Ingestion Exposure Area ingestion during residential period
Default value used Value 1.00E+02
Minimum surface area to which
ARAgr:Agricultural resident is exposed via any DERIVED(m**2)

Exposure Area

agricultural product during
residential period

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%?20...

7/27/2017



DandD Residential Scenario Page 29 of 33
[Default value used
Minimum surface area to which
ARH2O:Groundwater |iresident is exposed via DERIVED(m**2)
Exposure Area groundwater during residential
period
Default value used
Minimum surface area to which
. resident is exposed via any %
ARAIL:Exposure Area pathway during the residential DERIVED(m**2)
period
ﬂ_Refault value used
Element Dependant Parameters
Parameter . e P
Name Description Distribution
Pb:Coefficient |[Partition coefficient for Pb NORMAL(Log10(mL/g))
Default value used Mean 3.38E+00
Standard Deviation 1.20E+00
Bi:Coefficient I Partition coefficient for Bi NORMAL(Logl0(mL/g))
Default value used Mean 2.65E+00
Standard Deviation 1.40E+00
Po:Coefficient ||Partition coefficient for Po NORMAL(Log10(mL/g))
Default value used Mean 2.26E+00
__||Standard Deviation 7.30E-01
Rn:Coefficient ||Partition coefficient for Rn CONSTANT(mL/g)
Default value used Value 0.00E+00
Ra:Coefficient ||Partition coefficient for Ra NORMAL(Logl10(mL/g))
Default value used Mean 3.55E+00
IStandard Deviation 7.40E-01

LOGNORMAL-N(pCi/kg dry-wt leafy per

Ph:Leafy Leafy plant concentration factor for Pb pCi/kg soil)
Default value used Mean of Ln(X) -3.10E+00
Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCi/kg dry-wt leafy per

Bi:Leafy Leafy plant concentration factor for Bi pCirke soil)
Default value used Mean of Ln(X) -3.35E+00
Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCi/kg dry-wt leafy per

Po:Leafy Leaty plant concentration factor for Po oCi/ke soil)
Default value used Mean of Ln(X) -5.99E+00
Standard Deviation of Ln 9.04E-01

CONSTANT(pCi/kg dry-wt leafy per

Rn:Leafy Leafy plant concentration factor for Rn pCilke soil)
Default value used L\@lue 0.00E-+00
. . LOGNORMAL-N(pCi/kg dry-wt leafy per
Ra:Leafy Leafy plant concentration factor for Ra pCi/kg soil)
Default value used Mean of Ln(X) -4.20E+00
Standard Deviation of Ln 9.04E-01
| | |
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LOGNORMAL-N(pCi/kg dry-wt roots per
pCi/kg soil)

Default value used

Mean of Ln(X) -4.71E+00

Standard Deviation of Ln 9.04E-01

Bi:Root

Root plant concentration factor for Bi

LOGNORMAL-N(pCi/kg dry-wt roots per
pCi/kg soil)

Default value used

Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-01

Po:Root

Root plant concentration factor for Po

LOGNORMAL-N(pCi/kg dry-wt roots per
pCi/kg soil)

Default value used

Mean of Ln(X) -7.82E+00

Standard Deviation of Ln 9.04E-01

Rn:Root

Root plant concentration factor for Rn

CONSTANT(pCi/kg dry-wt roots per
pCi/kg soil)

Default value used

Value 0.00E+00

Ra:Root

Root plant concentration factor for Ra

LOGNORMAL-N(pCi/kg dry-wt roots per
pCi/kg soil)

Default value used

Pb:Fruit

Fruit concentration factor for Pb

Mean of Ln(X) -6.50E+00
Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCi/kg dry-wt fruit per
pCi/kg soil)

Default value used

Mean of Ln(X) -4.71E+00

Standard Deviation of Ln 9.04E-01

Bi:Fruit

Fruit concentration factor for Bi

LOGNORMAL-N(pCi/kg dry-wt fruit per
pCi/kg soil)

Default value used

Po:Fruit

Fruit concentration factor for Po

Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-01

LOGNORMAL-N(pCi/kg dry-wt fruit per
pCi/kg soil)

Default value used

Mean of Ln(X) -7.82E+00

Standard Deviation of L.n 9.04E-01

Rn:Fruit

Fruit concentration factor for Rn

CONSTANT(pCi/kg dry-wt fruit per
pCi/kg soil)

lDefault value used

Value 0.00E+00

lRa:F ruit

Fruit concentration factor for Ra

LOGNORMAL-N(pCi/kg dry-wt fruit per
pCi/kg soil)

Default value used

Mean of Ln(X) -6.50E+00

Standard Deviation of Ln 9.04E-01

Pb:Grain

Grain concentration factor for Pb

LOGNORMAL-N(pCi/kg dry-wt grain per
pCi/kg soil)

Default value used

Mean of Ln(X) -4 71E+00

Standard Deviation of Ln 9.04E-01

Bi:Grain

Grain concentration factor for Bi

LOGNORMAL-N(pCi/kg dry-wt grain per
pCi/kg soil)

Default value used

Mean of Ln(X) -5.30E+00

Standard Deviation of Ln 9.04E-01

Po:Grain

Grain concentration factor for Po

LOGNORMAL-N(pCi/kg dry-wt grain per
pCi/kg soil)

Default value used

Mean of Ln(X) -7.82E+00

Standard Deviation of Ln 9.04E-01

Rn:Grain

Grain concentration factor for Rn

CONSTANT(pCi’kg dry-wt grain per
pCi/kg soil)

Default value used

Value 0.00E+00

Ra:Grain

Grain concentration factor for Ra
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LOGNORMAL-N(pCi/kg dry-wt grain per

pCi/kg soil)
Default value used Mean of L.n(X) -6.50E+00

Standard Deviation of Ln 9.04E-01
Pb:Beef Beef transfer factor for Pb CONSTANT(d/kg)
Default value used Value 3.00E-04
IBi:Beef Beef transfer factor for Bi CONSTANT(d/kg)
I_Default value used [Value 4.00E-04
lPO:Beef Beef transfer factor for Po CONSTANT(d/kg)
IDefault value used Value 3.00E-04
Rn:Beef Beef transfer factor for Rn CONSTANT(d/kg)
Default value used Value 0.00E+00
Ra:Beef Beef transfer factor for Ra CONSTANT(d/kg)
Default value used Value 2.50E-04
Pb:Poultry Poultry transfer factor for Pb CONSTANT(d/kg)
Default value used |Value 2.00E-01
lBi:Poultry Poultry transfer factor for Bi WSTANT(d/kg)
IDefault value used [Value 1.00E-01
Po:Poultry Poultry transfer factor for Po CONSTANT(d/kg)
Default value used Value 9.00E-01
Rn:Poultry Poultry transfer factor for Rn CONSTANT(d/kg)
Default value used Value 0.00E+00
Ra:Poultry Poultry transfer factor for Ra CONSTANT(d/kg)
Default value used Value 3.00E-02
IPb:Milk Milk transfer factor for Pb IEONSTANT(d/L)
IDefault value used [Value 2.50E-04
Bi:Milk Milk transfer factor for Bi |_C_ONSTANT(d/L)
Default value used [Value 5.00E-04
Po:Milk Milk transfer factor for Po ’EONSTANT(d/L)
Default value used [Value 3.50E-04
Rn:Milk Milk transfer factor for Rn CONSTANT(d/L)
IDefault value used [Value 0.00E+00
[Ra:Milk Milk transfer factor for Ra CONSTANT(d/L)
Default value used M 4.50E-04
Ph:Eggs Egg transfer factor for Pb CONSTANT(d/kg)
|Default value used [Value 8.00E-01
Bi:Eggs Egg transfer factor for Bi CONSTANT(d/kg)
Default value used Value 8.00E-01
Po:Eggs ”Egg transfer factor for Po IEO—NSTANT(d/kg)
Default value used [Value 7.00E+00
IRn:Eggs Egg transfer factor for Rn @I\—I-STANT(d/kg)
Default value used [Value 0.00E+00
Ra:Eggs I Egg transfer factor for Ra Ia)NSTANT(d/kg)
[Default value used @ 2.00E-05
‘Pb:Factor Bioaccumulation factor for Pb in fish S/gg?TANT(pCng wet-wi fish per pCi/L.
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[Default value used |Value 1.00E+02
[B_i:;actor Bioaccumulation factor for Bi in fish SvaOtZ§TANT(pCi/kg wet-wt fish per pCi/l.
Default value used Value 1.50E+01
Po:Factor Bioaccumulation factor for Po in fish ‘SaOtI;ISTANT(pCi/kg wet-wt fish per pCi/L,
Default value used Value 5.00E+02
Rn:Factor Bioaccumulation factor for Rn in fish Sgtz?TANT(pCi/kg wet-wt fish per pCi/l.
Default value used Value 0.00E+00
Ra:Factor Bioaccumulation factor for Ra in fish SVStI;ISTANT(pCi/kg wet-wt fish per pCi/L.
Default value used Value 7.00E+01

Correlation Coefficients:

Parameter One Parameter Two Correla.t ton
Coefficient
KSDEV:Permeability BDEV:Parameter "b" 035
Probability Probability )
Default value used
. . e BDEV:Parameter ""b"
: -0.
NDEV:Porosity Probability Probability 35
Default value used

Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to 5.04E-01

mrem/year

Detailed Results:

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

Concentration at Time of Peak Dose:

Nuclide Soil Concentration || Water Concentration
(pCi/g) (pCi/g)

226Ra [|1.08E-01 1.48E-17

222Rn |1.07E-01 1.83E-09

210Pb |[3.99E-02 1.20E-07

210Bi |[3.99E-02 1.88E-07

210Po [|3.87E-02 9.80E-08

Pathway Dose from All Nuclides (mrem)

“ ” External ” Inhalation "
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All Pathways Surface Secondary

Dose Water Ingestion
5.04E-01 1.61E-06 4.99E-01 5.52E-04 6.21E-03
Radionuclide Dose through All Active Pathways (mrem)

Nuclide All Pathways

Dose

226Ra 3.98E-03
222Rn 4.98E-01
210Pb 3.65E-03
210Bi 8.28E-05
210Po 1.31E-03
All Nuclides 5.04E-01
Dose from Each Nuclide through Each Active Pathway (mrem)

Nuclide Svl:/;fticre External Inhalation Slilcgoel;li?):ly
226Ra 1.38E-17 1.63E-03 3.02E-04 2.03E-03
222Rn 0.00E+00 4.98E-01 5.07E-07 1.39E-06
210Pb 6.58E-07 4.88E-05 1.50E-04 3.11E-03
|210Bi 1.85E-10 6.95E-05 2.16E-06 3.71E-06
210Po 9.53E-07 8.86E-07 [1.00E-04 [1.07E-03
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5. On Page 156, you provide your DandD calculation for the radioactivity in the soil at the
gauge building. Please provide some additional justification for the following inputs of
the calculation:

a. You used Ra-226 instead of Ra-226 + C. Please describe why the daughters of
Ra-226 were not considered in the calculation for the initial dose as it appears
the contamination occurred over a number of years.

Using the D&D modeling code, Ra-226 was a more conservative selection in our
dose calculation versus Ra-226+C. The lower Annual TEDE of the Ra-226+C is
the result of the 1% decay product of the Ra-226 decay chain is Rn-222, a gas,
and would have dissipated info the atmosphere resulting in a significant reduction
in dose since contamination was located in an outside environment. D&D
modeling code results are enclosed to support the comparisons. Please see the
table below.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCilgm) Annual TEDE

Ra-226 40 10 18.56 mRem 1,2
Ra-226 C 40 10 2.1 mRem 1,2

Notes: 1) Concentration based on maximum Ra-226 allowed to remain in soil before
exceeding the State of Connecticut 19 mRem/yr TEDE standard.
2) Value selected based on initial estimated area of contamination. Referto 5.c
below for actual remediated area.

b. Your initial activity input was 40 pCi/gm instead of the stated value of 4
pCi/gm. Describe why 40 pCi/gm was used instead of 4 pCi/gm?

D&D modeling code was run iteratively to determine a screening value that was
less than the NRC’s 25 mrem/yr TEDE limit and the State of Connecticut’'s’ 19
mrem/yr TEDE standard. The calculations resulted in 40 pCi/gm of Ra-226. The
table below indicates the actual soil concentration, post remediation, and its
calculated dose for Ra-226 and Ra-226+C. Area value is the actual remediated

area in m?. Refer to 5.c below.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCi/gm) Annual TEDE

Ra-226 2.36 4.6 .5 mRem

Ra-226+C 2.36 4.6 .05 mRem

c. You used 10 square meters for the size of the contamination. Your description
states that this is only 18 square feet or about 2 square meters. Please state

why you used a value of 10 square meters.

Initial estimates of the bounded area were reported fo be 10 square meters and
the dose was calculated using this estimate. The actual area of remediation was
4.6 m®. The table below indicates the dose results of the D&D Dose modeling
code for 2 m?, 4.6 m?, 10 m?, and unlimited area. All TEDE dose calculations are
less than the NRC’s 25 mrem/yr TEDE limit and the State of Connecticut’s’ 19




mrem/yr TEDE standard. Please note that the unilimited area concentration was
based on 4.1 pci/gm of Ra-226 remaining in the soil. Post remediation soil
sample results indicated one area with the highest concentration of 2.36 pCi/gm
of Ra-226 remaining. The annual TEDE for this concentration is calculated to be

.5 mrem TEDE using the actual remediated area of 4.6 m=.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCi/gm) Annual TEDE

Ra-226 40 2 3.71 mRem

Ra-226 40 4.6 8.53 mRem

Ra-226 40 10 18.5 mRem

Ra-226 4.1 Unlimited 19 mRem

Ra-226 2.36 4.6 .5 mRem
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* DandD Residential Scenario

DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:35:14 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoiANEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON .
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m’)
[226Ra 10 [consTANTRCIg)
Justification for concentration: 19 mRem TEDE. [[Value 4.00E+01
Ra-226 40 pCi/gm at 10 square meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017
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None

Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 1.85E+01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.85E+01 to

1.86E+01 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017
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DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:37:25 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\Soil\NEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
9) |
226Ra+C o L [coNsTANTRC/g)
Justification for concentration: Ra-226 C, 40 Value 4.00E+01
pCi/gm, 10 sq meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017
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None

Element Dependant Parameters
‘None

Correlation Coefficients:

None

Summary Results:

90.00% of the 100 calculated TEDE values are < 2.10E+00 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 2.10E+00 to

2.10E+00 mrem/year

file:///S:/SHARE%20FILES/N ew%20England%20Air%20Museum/New%20England%20...  6/26/2017
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T DandD Residential Scenario
’-’ig.,é ﬁ

DandD Version: 2.1.0
Run Date/Time: 7/27/2017 3:29:18 PM
Site Name: New England Air Museum

Description: Soil around Storage Building
FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\Soi\NEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m?)
[226Ra ll4.6 lcoNsTaNTRCYE) |
IJustiﬁcation for concentration: Ra226 Ivalue 2.36E+00 |

Site Specific Parameters:

General Parameters:

fila///SLISHAREYOFTT ES/New%20Fneland%20Air%2 0Museum/New%20England%20... 7/27/2017



DandD Residential Scenario } Page 2 of 2
None

Element Dependant Parameters
None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to

5.04E-01 mrem/year

file:///S:/SHARFEY%20FTT F/New?%20Fnoland%20 A ir%42 M Anesnm MNew0AINEnalanA049N 2177017
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DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 7/27/2017 3:31:22 PM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\Soi\NEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Page 1 of 2

5. b

Area of
Nuclide Contamination Distribution
(m’) |
[226Ra+C 4.6 lconsTaNT(pcirg) |
[Justification for concentration: Ra-226+C “Value 2.36E+00 I

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...
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None

Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.69E-02 inrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.69E-02 to

5.70E-02 mrem/year

file:///S:/SHARE%20FILES/New%?20England%20Air%20Museum/New%20England%20... 7/27/2017
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DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:53:53 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGLASoi\NEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

e DandD RESidential Scenal'i()

Page 1 of 2

5.¢C

Area of
Nuclide Contamination Distribution
(m’)
226Ra B ~ lconsTaNT(pCig)
Justification for concentration: Initial 40 pCi/gm a ||Value 4.00E+01
2 sq meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...
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None

Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 3.71E+00 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 3.71E+00 to

3.71E+00 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017



DandD Residential Scenario

DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:56:41 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoilNEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100 '

Seed for Random Generation: §718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Page 1 of 2

5.¢C

Area of
Nuclide Contamination Distribution
(m’)
[226Ra 46 lconsTaNTCI/g)
Justification for concentration: Initial 40 pCi/gm at|{Value 4.00E+01
4.6 sq meters.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

6/26/2017
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None

~ Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 8.53E+00 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 8.53E+00 to

8.53E+00 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017
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DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 6/26/2017 9:45:03 AM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoilNNEAM Soil Ra226 default.mcd

Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

Area of
Nuclide Contamination Distribution
(m®)
226Ra 4.6 [consTaANTRCIE)
Justification for concentration: Highest post Value 2.36E+00
remediation results using actual remediated area.

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017
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None

Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to

5.04E-01 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 6/26/2017
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DandD Version: 2.1.0

Run Date/Time: 7/27/2017 3:27:10 PM

Site Name: New England Air Museum

Description: Soil around Storage Building

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum

DCGL\SoilINEAM Soil Ra226 default.mcd
Options:

Implicit progeny doses NOT included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: 8718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

DandD Residential Scenario

Page 1 of 2

5.C

Area of
Contamination

(m?)

Nuclide Distribution

226Ra [lunLIMITED [consTaNTCifg)

[Justification for concentration: Radium ”Value 4.10E+00

| —

Site Specific Parameters:

General Parameters:

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...
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None

Element Dependant Parameters

None

Correlation Coefficients:
None
Summary Results:

90.00% of the 100 calculated TEDE values are < 1.90E+01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 1.90E+01 to

1.90E+01 mrem/year

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017
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£, DandD Residential Scenario

DandD Version: 2.1.0

Run Date/Time: 7/27/2017 2:53:11 PM
Site Name: New England Air Museum
Description: Soil around Storage Building

Page 1 of 33

FileName:S:\SHARE FILES\New England Air Museum\New England Air Museum DCGL\ASoilNNEAM Soil

Ra226 default.mcd

Options:

Implicit progeny doses included with explicit parent doses
Nuclide concentrations are distributed among all progeny
Number of simulations: 100

Seed for Random Generation: §718721

Averages used for behavioral type parameters

External Pathway is ON

Inhalation Pathway is ON
Secondary Ingestion Pathway is ON
Agricultural Pathway is OFF
Drinking Water Pathway is OFF
Irrigation Pathway is OFF

Surface Water Pathway is ON

Justification for Pathway Selection: Not Possible

Initial Activities:

. Area of e .
Nuclide .. 2 Distribution
Contamination (m”)
226Ra 4.6 CONSTANT(pCi/g)
Justification for concentration: Post Remediation Value 2.36E+00
Chain Data:

Number of chains: 1

Chain No. 1: 226Ra
Nuclides in chain: 5

Nuclide|| Chain Half || First [Fractional||Second||FractionaljjIngestion{Inhalation| Surface{ 15 cm

Position| Life [[Parent| Yield [Parent| Yield CEDE || CEDE | Dose Dose

Rate Rate
file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017



DandD Residential Scenario Page 2 of 33.
Factor | Factor | Factor || Factor
(Sv/Bq) || (Sv/Bq) || ((Svidy/ || (Svid)/
(Bg/m’)|(Bg/m’)
226Ra |1 5.84E+05 3.58E-07 [2.32E-06 ?'356]3' }fZE‘
222Rn 2 382E400[1 |1 o o 0.00E+00/0.00E+00 |-41E- 0-81E-
210Pb 3 8.15E+03)2 |1 o o 145606 [3.676-06 747 |15
210Bi |4 SOIE+003 |1 o o 1.73E-09 [5.20E-08 |07 |01
210P0 |5 1384024 | o o 5.145-07 |2.548-06 |1 105 |2 1T

Initial Concentrations:

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

. Soil Concentration
Nuclide (pCilg)
226Ra 1.09E-01
222Rn 0.00E+00
210Pb 0.00E+00
210Bi 0.00E+00
210Po 0.00E+00

Model Parameters:

General Parameters:

| Parameter Name ” Description ” Distribution 1
Tv Translocation factor for leafy

. CONSTANT(none
(1):Translocation:Leafy [vegetables (nonc)
Default value used Value 1.00E+00
Tv Translocation factor for other

. CONSTANT(none
{(2):Translocatlon:Root vegetables (none)
]Default value used Value 1.00E-01
Tv

. . Translocation factor for fruit CONSTANT
(3):Translocation:Fruit ranslocation factor for frui (none)
Default value used |Value 1.00E-01
Tv

. . Translocation factor for grai CONSTANT(none
{4):Translocation:Grain ransiocation fae T grain (none)
Default value used Value 1.00E-01
T1(1): Translocation:Beef |[Translocation factor for forage CONSTANT(none)
Forage consumed by beef cattle
Default value used (IValue 1.00E+00

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...
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Tf Translocation factor for forage CONSTANT(none)
(2): Translocation: Poultry||consumed by poultry
Forage
IDefault value used Value 1.00E+00
TH(3):Translocation: Milk |[Translocatioin ffictor for forage CONSTANT(none)
Cow consumed by milk cows
Default value used Value 1.00E+00
Ti Translocation factor for fi
(4):Translocation:Layer ransocauon \acior for forage CONSTANT (none)
consumed by layer hens
Hen Forage
Default value used Value 1.00E+00
Tg(l.):Translocatlon:Beef Tra.nslocatmn factor for stored CONSTANT(none)
Grain grain consumed by beef cattle
Default value used Value 1.00E-01
Te Translocation factor for stored
(2):Translocation:Poultry| ransfocation factor for store CONSTANT(none)
. grain consumed by poultry
Grain
Default value used Value 1.00E-01
Tg Translocation factor for stored
. . ranslocation factor for store

(3).Trans.locatlon.Mllk orain consumed by milk cows CONSTANT(none)
Cow Grain
[Default value used Value 1.00E-01
s
Tg Translocation factor for stored
(4):Translocation:Layer ranstocation factor for s ore CONSTANT(none)

. grain consumed by layer hens
Hen Grain
Default value used Value 1.00E-01
Th(1): Translocation:Beef|[Translocation factor for stored hay CONSTANT(none)
Hay consumed by beef cattle
Default value used Value 1.00E+00
Th Translocation factor for stored h.

. o ranslocation factor for stored hay
(2):Translocation:Poultry consumed by poultry CONSTANT(none)
Hay
Default value used Value 1.00E+00
Th Translocation factor for stored h:

. . ranslocation factor for stored hay
(3):Translocation:Milk | ' = . by milk cows CONSTANT(none)
Cow Hay
[Default value used Value 1.00E+00
Th Translocation factor for stored h.

. Lo ranslocation factor for stored hay
(4):Translocation:Layer || = -~ . by layer hens CONSTANT(none)
Hen Hay
Default value used Value 1.00E+00
fca(l).:Beef Carbon Mass fraction of beef cattle that is CONSTANT(none)
Fraction carbon
Default value used Value 3.60E-01
fca(2).:Poultry Carbon Mass fraction of poultry that is CONSTANT(none)
Fraction carbon
Default value used Value 1.80E-01

Mass fraction of milk that is carbon[[CONSTANT(none)

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%?20...
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DandD Residential Scenario Page 4 of 33 .
fca(3):Milk Carbon
Fraction
Default value uged Value 6.00E-02
4): i i
fea( ) Eggs Carbon Mass fraction of an egg that is CONSTANT(none)
Fraction carbon
Default value used Value 1.60E-01
. Mass fraction of wet forage
chf(lg.BeFef Forage consumed by beef cattle that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 1.10E-01
fcf(2):Poultry Forage Mass fraction of wet forage
Carbon Fraction consumed by poultry that is carbon CONSTANT(none)
Default value used [Value 1.10E-01
A Mass fraction of wet forage
chf(Sg.M;Ek thw Forage consumed by milk cows that is CONSTANT(none)
arboon rraction carbon
Default value used i Value 1.10E-01
. Mass fraction of wet forage
chf(4g.nger Hen Forage || imed by layer hens thatis  ||CONSTANT(none)
arbon Fraction carbon
@fault value used Value 1.10E-01
. . Mass fraction of wet stored grain
{: g(l)..Beef Grain Carbon consumed by beef cattle that is CONSTANT(none)
raction carbon
Default value used [ Value 4.00E-01
feg(2):Poultry Grain Mass fraction of wet stored grain
Carbon Fraction consumed by poultry that is carbon CONSTANT(none)
[Default value used Value 4.00E-01
feg(3):Milk Cow Grain Mass fraction of wet stored grain
Cg b ’ F . consumed by milk cows that is CONSTANT(none)
arbon Fraction carbon
' |[Default value used Value 4.00E-01
. . Mass fraction of wet stored grain
fég(i).L;yer :'.Ien Grain consumed by layer hens that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 4.00E-01
fch(1):Beef Hay Carbon Mass fraction of wet stored hay
F t'. consumed by beef cattle that is CONSTANT(none)
racton carbon
Default value used Value 7.00E-02
fch(2):Poultry Hay Mass fraction of wet stored hay CONSTANT(none)
Carbon Fraction consumed by poultry that is carbon one
Default value used Value 7.00E-02
AT Mass fraction of wet stored hay
fCCh(i)'Ml:,lk th)w Hay consumed by milk cows that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 7.00E-02
. Mass fraction of wet stored hay
chh(:).L;yer tI:Ien Hay consumed by layer hens that is CONSTANT(none)
arbon Fraction carbon
Default value used Value 7.00E-02
Mass fraction of dry soil that is CONSTANT(none)
carbon
file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20... 7/27/2017
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file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

fCd:Soil Carbon
Fraction
Default value used Value 3.00E-02

Specific activity equivalence of
SATac:Animal Product |[[animal product and specific
Specific Activity activity of animal feed, forage, and CONSTANT(none)

soil
Default value used Value 1.00E+00
xf(1):Beef Forage Fraction of forage consumed by
Contaminated Fraction ||beef cattie that is contaminated CONSTANT(none)
|Default value used Value 1.00E+00
xf(2):Poultry Forage Fraction of forage consumed by
Contaminated Fraction |poultry that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xf(3):Milk Cow Forage |Fraction of forage consumed by
Contaminated Fraction limilk cows that is contaminated CONSTANT(none) ‘
Default value used Value 1.00E+00
xf(4):Layer Hen Forage |Fraction of forage consumed by
Contaminated Fraction |[layer hens that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xg(1):Beef Grain Fraction of stored grain consumed
Contaminated Fraction [[by beef cattle that is contaminated CONSTANT(none)
|Default value used Value 1.00E+00
xg(2):Poultry Grain Fraction of stored grain consumed
Contaminated Fraction [by poultry that is contaminated |- > 14N 1 (1one)
IDefault value used Value 1.00E+00
xg(3):Milk Cow Grain  |[Fraction of stored grain consumed
Contaminated Fraction (|by milk cows that is contaminated CONSTANT(none)
Default value used Value 1.00E+00

. - Fraction of stored grain that is
’ég(“)'La_yer Hen Gn,lm consumed by layer hens that is CONSTANT(none)
ontaminated Fraction (. . .-

Default value used Value 1.00E+00
xh(1):Beef Hay Fraction of stored hay consumed
Contaminated Fraction |[[by beef cattle that is contaminated CONSTANT(none)
Default value used |Value 1.00E+00
xh(2):Poultry Hay Fraction of stored hay consumed
Contaminated Fraction ([by poultry that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xh(3):Milk Cow Hay Fraction of stored hay consumed
Contaminated Fraction |[[by milk cows that is contaminated CONSTANT(none)
[Default value used Value 1.00E+00
xh(4):Layer Hen Hay Fraction of stored hay consumed
Contaminated Fraction |by layer hens that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xw(1):Beef Water Fraction of water that is consumed
Contaminated Fraction ||by beef cattle that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
| || CONSTANT(none) |

7/27/2017
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XW(Z):Poultty Water Fraction of water consumed by
Contaminated Fraction [poultry that is contaminated
Default value used Value 1.00E+00
xw(3):Milk Cow Water -||Fraction of water consumed by
Contaminated Fraction |imilk cows that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
xw(4):Layer Hen Water |[Fraction of water consumed by
Contaminated Fraction [|[layer hens that is contaminated CONSTANT(none)
Default value used Value 1.00E+00
DIET:Garden Diet I;rrlzlcttéon of human diet grown CONSTANT(none)
[Default value used [Value 1.00E+00

T Yearly human consumption of
Uv(1):Diet - Leafy leafy vegetables CONSTANT(kg/y)
[Default value used [Value 2.14E+01

T Yearly human consumption of
Uv(2):Diet - Roots other vegetables CONSTANT(kg/y)
Default value used Value 4.46E+01
Uv(3):Diet - Fruit early human consumption of | ONSTANT(kgly)
Default value used Value 5.28E+01
Uv(4):Diet - Grain ;Z?;Ly human consumption of - e ANT(Kg/y)
{Default value used Value 1.44E+01
Ua(1):Diet - Beef Yearly human consumption of beef JCONSTANT(kg/y)
Default value used Value 3.98E+01
Ua(2):Diet - Poultry gjﬂryyhuma‘l consumption of i NG TANT(Kg/y)
Default value used |Value 2.53E+01
Ua(3):Diet - Milk Yearly human consumption of milkjCONSTANT(L/y)
Default value used Value 2.33E+02
Ua(4):Diet - Egg Yearly human consumption of eggslCONSTANT(kg/y)
Default value used [Elue 1.91E+01

Ty . Yearly human consumption of fish
Uf:Diet - Fish produced from an onsite pond CONSTANT(ke/y)
Default value used [Value 2.06E+01
tf:Consumption Period ||Consumption period for fish CONSTANT(days)
Default value used (Value 3.65E+02
tcv(.l):Consumptlon Food consumption period for leafy CONSTANT(days)
Period - Leafy vegetables
Default value used Value 3.65E+02
tcv(2):Consumption Food consumption period for other
. CONSTANT(d
Period - Roots vegetables (days)
Default value used Value 3.65E+02
;)C:r(i:’:))(:l(-:(;;sl:liltllptlon Food consumption period for fruits | CONSTANT(days)
Default value used Value 3.65E+02
tcv(.4):C0nsu.mptlon Food consumption period for CONSTANT(days)
Period - Grain grains
i
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Default value used [lvalue 3.65E+02 |
;)C:r(ii)‘;(_j(;;sel;mptlon Food consumption period for beef JCONSTANT(days) N
Default value used [Value 3.65E+02
tca(.2):C onsumption Food consumption period for CONSTANT(days)
Period - Poultry poultry
Defauit value used Value 3.65E+02
{f:fs))‘;(f(ﬁjﬁ(mp tion Food consumption period for milk JJCONSTANT(days)
Default value used Value 3.65E+02
tca(4):Consumption . .
N Food t eriod for eggs |[CONSTANT(days
Period - Egg consumption p £ (days)
Default value used Value 3.65E+02
Nunsat:Number of Number of model layers used to
Unsaturated Layers represent the unsaturated zone CONSTANT(none)
Default value used Value 1.00E+01
TstartR:Start Time E:;:taﬁ time of the scenario in CONSTANT(days)
Default value used Value 0.00E+00
’TendR:End Time g:yesendmg time of the scenario in |\ 1A NT(days)
IDefault value used [Value 3.65E+05
dtR:Time Step Size The time step size CONSTANT(days)
Default value used Value 3.65E+02
The time steps for the history file.
PstepR:Print Step Size  |[Doses will be written to the history {CONSTANT(none)
file every n time steps
Default value used Value 1.00E+00
TI:¥nd00r Exposure The time the resident spends CONSTANT(days/year)
Period indoors
IDefault value used Value 2.40E+02
TX:.Outdoor Exposure |The time the resident spends CONSTANT(days/year)
Period outdoors
Default value used Value 4.02E+01
TG:Gardening Period The time the resident spends CONSTANT (days/year)
gardening
Default value used | Value 2.92E+00
TTR:Total time in period l geortl.il;‘me in the one year exposure |l y\ o ANT(days/year)
| 29
Default value used [Value 3.65E+02
SFI:Indoor Shielding Shielding factor for the residence [|[CONSTANT(none)
Factor
Default value used |Value 5.52E-01
SFO:Outdoor Shielding Shielding factor for the cover soil |JCONSTANT (none)
Factor v
Default value used Value 1.00E+00
[PD:Floor dust loading  |[Floor dust loading [UNIFORM(g/m**2)
Default value used Lower Limit 2.00E-02
Upper Limit 3.00E-01
[ If [
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RF¥R:Indoor Resuspension factor for indoor dustf{LOGUNIFORM(1/m)

Resuspension Factor

Default value used Lower Limit 1.00E-07
Upper Limit 8.00E-05

CDOfOutdoor Dust Average dust loading outdoors LOGUNIFORM(g/m**3)

Loading

Default value used Lower Limit 1.00E-07
Upper Limit 1.00E-04

CDandoor Dust Average dust loading indoors DERIVED(g/m**3)

Loading

Default value used

PF :Ind09r/ Outdoor F.ractlon of outdoor dust in indoor UNIFORM (none)

Penetration Factor atr

Default value used Lower Limit 2.00E-01
Upper Limit 7.00E-01

CDGfGardenmg Dust Average dust loading while UNIFORM(e/m**3)

Loading gardening

Default value used |ILower Limit 1.00E-04
Upper Limit 7.00E-04

VR:Indoor Breathing Breathing rate while indoors CONSTANT(m**3/hr)

Rate

Default value used Value 9.00E-01

VX:Outdoor Breathing Breathing rate while outdoors CONSTANT(m**3/hr)

Rate

Default value used l_\_falue 1.40E+00

VG:Gardening Breathing Breathing rate while gardening CONSTANT(m**3/hr)

Rate

Default value used Value 1.70E+00

GR:Soil Ingestion - .

Average rate of soil ingest CONSTANT(g/d

Transfer Rate rage rate T mgestion &

[Default value used Value 5.00E-02

UW:Diet - Water Drinking water ingestion rate CONSTANT(L/d)

Default value used Value 1.26E+00

Hl Surface Soil Thickness of the surface soil layer [[CONSTANT(m)

Thickness

Default value used Value 1.50E-01

HZ Unsaturated Zone Thickness of the unsaturated zone [[CONTINUOUS LINEAR(m)

Thickness

Default value used Value Probability
3.05E-01 0.00E-+00
6.68E-01 4.76E-03
8.11E-01 9.52E-03
9.21E-01 1.43E-02
9.94E-01 1.91E-02
1.03E+00 2.38E-02
1.07E+00 2.86E-02
1.14E+00 3.33E-02
1.21E+00 3.81E-02
1.30E+00 4.29E-02
1.31E+00 4.76E-02
1.32E+00 5.24E-02
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1.56E+00 5.71E-02
1.58E+00 6.19E-02
1.61E+00 6.67E-02
1.69E+00 7.62E-02
1.78E+00 8.57E-02
1.80E+00 9.05E-02
1.81E+00 9.52E-02
1.84E+00 1.00E-01
1.87E+00 1.05E-01
1.92E+00 1.10E-01
2.04E+00 1.14E-01
2.10E+00 1.19E-01
2.11E+00 1.24E-01
2.32E+00 1.29E-01
2.36E+00 1.33E-01
2.37E+00 1.38E-01
2.39E+00 1.43E-01
2.44E+00 1.48E-01
2.44E+00 1.52E-01
2.45E+00 1.57E-01
2.59E+00 1.62E-01
2.63E+00 1.67E-01
2.69E+00 1.71E-01
2.79E+00 1.76E-01
2.81E+00 1.81E-01
2.90E+00 1.86E-01
2.95E+00 1.91E-01
3.07E+00 1.95E-01
3.18E+00 2.00E-01
3.22E+00 2.05E-01
3.30E+00 2.10E-01
3.34E+00 2.14E-01
3.37E+00 2.19E-01
3.44E+00 2.24E-01
3.58E+00 2.29E-01
3.62E+00 2.33E-01
3.66E+00 2.38E-01
3.74E4+00 243E-01
3.86E+00 2.48E-01
3.88E+00 2.52E-01
4.17E+00 2.57E-01
4.26E+00 2.62E-01
4.44E+00 2.71E-01
4.63E+00 2.76E-01
4.87E+00 2.81E-01
5.13E+00 2.86E-01
5.18E+00 2.91E-01
5.54E+00 2.95E-01
5.83E+00 3.00E-01
5.86E+00 3.05E-01
5.86E+00 3.10E-01
5.90E+00 3.14E-01
6.06E+00 3.19E-01
6.13E+00 3.24E-01
6.17E+00 3.29E-01
6.22E+00 3.33E-01
6.31E+00 3.38E-01
6.36E+00 3.43E-01
6.40E+00 3.48E-01
6.46E+00 3.52E-01
6.51E+00 3.57E-01
6.55E+00 3.62E-01
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6.60E+00 3.67E-01
6.86E+00 3.71E-01
6.93E+00 3.76E-01
6.95E+00 3.86E-01
6.97E+00 3.91E-01
7.09E+00 3.95E-01
7.18E+00 4.00E-01
7.35E+00 4.05E-01
7.36E+00 4.10E-01
7.40E+00 4.14E-01
7.43E+00 4.19E-01
7.46E+00 4.24E-01
7.59E+00 4.29E-01
7.60E+00 4.33E-01
7.64E+00 4.38E-01
7.87E+00 4.43E-01
8.10E+00 4.48E-01
8.28E+00 4.52E-01
8.35E+00 4.57E-01
8.71E+00 4.62E-01
8.71E+00 4.67E-01
8.73E+00 4.71E-01
8.79E+00 4.76E-01
8.80E+00 4.81E-01
8.82E+00 4.86E-01
8.85E+00 4.91E-01
8.89E+00 4.95E-01
8.90E+00 5.00E-01
8.99E+00 5.05E-01
9.00E+00 5.10E-01
9.13E+00 5.14E-01
9.14E+00 5.19E-01
9.21EH00 5.24E-01
9.31E+00 5.29E-01
9.55E+00 5.33E-01
9.60E+00 5.38E-01
9.63E+00 5.43E-01
9.86E+00 5.48E-01
1.05E+01 5.52E-01
1.07E+01 5.57E-01
1.13E+01 5.62E-01
1.15E+01 5.67E-01
1.17E+01 5.71E-01
1.20E+01 5.76E-01
1.26E+01 5.81E-01
1.26E+01 5.86E-01
1.28E+01 5.91E-01
1.32E+01 5.95E-01
1.32E+01 6.00E-01
1.34E+01 6.05E-01
1.34E+01 6.10E-01
1.36E+01 6.14E-01
1.37E+01 6.19E-01
1.38E+01 6.24E-01
1.41E+01 6.29E-01
1.45E+01 6.33E-01
1.51E+01 6.38E-01
1.52E+01 6.43E-01
1.61E+01 6.48E-01
1.62E+01 6.52E-01
1.65E+01 6.57E-01
1.66E+01 6.62E-01
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1.69E+01 6.67E-01
1.74E+01 6.71E-01
1.82E+01 6.76E-01
1.84E+01 6.81E-01
1.84E+01 6.86E-01
1.87E+01 6.91E-01
1.95E+01 6.95E-01
2.01E+01 7.00E-01
2.07E+01 7.05E-01
2.08E+01 7.10E-01
2.17E+01 7.14E-01
2.24E+01 7.19E-01
2.27E+01 7.24E-01
2.29E+01 7.29E-01
2.29E+01 7.33E-01
2.40E+01 7.38E-01
2.47E+01 7.43E-01
2.60E+01 7.48E-01
2.65E+01 7.52E-01
2.72E+01 7.57E-01
2.73E+01 7.62E-01
2.76E+01 7.67E-01
2.77E+01 7.71E-01
2.78E+01 7.76E-01
2.80E+01 7.81E-01
2.86E+01 7.86E-01
2.94E+01 7.91E-01
3.01E+01 7.95E-01
3.03E+01 8.00E-01
3.06E+01 8.10E-01
3.08E+01 8.14E-01
3.11E+01 8.19E-01
3.17E+01 8.24E-01
3.17E+01 8.29E-01
3.17E401 8.33E-01
3.22E+01 8.38E-01
3.39E+01 8.43E-01
3.48E+01 8.48E-01
3.54E+01 8.52E-01
3.60E+01 8.57E-01
3.68E+01 8.62E-01
4.03E+01 8.67E-01
4.07E+01 8.71E-01
4.24E-+01 8.76E-01
4.29E+01 8.81E-01
4.42E+01 8.86E-01
4.72E+01 8.91E-01
4.97E+01 8.95E-01
5.12E+01 9.00E-01
6.13E+01 9.05E-01
6.19E+01 9.10E-01
6.23E+01 9.14E-01
6.32E+01 9.19E-01
6.59E+01 9.24E-01
6.73E+01 9.29E-01
7.47E+01 9.33E-01
7.92E+01 9.38E-01
118.12E+01 9.43E-01
8.28E+01 9.48E-01
8.47E+01 9.52E-01
8.96E+01 9.57E-01
9.47E+01 9.62E-01
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1.08E+02 9.67E-01
1.13E+02 9.71E-01
1.15E+02 9.76E-01
1.42E+02 9.81E-01
1.77E+02 . 9.86E-01
1.78E+02 9.91E-01
1.80E+02 9.95E-01
3.16E+02 1.00E+00

N1:Surface Soil Porosity |[Porosity of the surface soil layer  [DERIVED(none)

Default value used

NZ:Ul}sat“rated Zone Porosity of the unsaturated zone ~ [DERIVED(none)

Porosity

Default value used

F1:Surf: il i i i

1:Sur .ace Soi Saturation ratio of the surface soil DERIVED(none)

Saturation layer

IDefault value used

F2:Uns2.lturated Zone Saturation ratio of the unsaturated DERIVED(none)

Saturation zone

Default value used I

INFIL:Infiltration Rate "Net rate of infiltration to aquifer ~ |[DERIVED(m/y)

Default value used

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%020...

gfassfif_:i‘z:m SCS soil classification ID DISCRETE CUMULATIVE(none)

Default value used Value Probability
1.00E+00 1.00E-04
2.00E+00 1.34E-03
3.00E+00 1.06E-02
4.00E+00 2.51E-02
S.00E+00 6.17E-02
6.00E+00 1.09E-01
7.00E+00 1.62E-01
8.00E+00 2.12E-01
9.00E+00 2.85E-01
1.00E+01 5.10E-01
1.10E+01 7.58E-01
1.20E+01 1.00E+00

NDEV:Porosity Relative porosity value within the

Probability distribution for this soil type UNIFORM(none)

Default value used Lower Limit 0.00E+00
Upper Limit 1.00E+00

KSDEV:Permeability Relative permeability value within

Probability the distribution for this soil type UNIFORM(none)

[Default value used Lower Limit 0.00E+00
Upper Limit 1.00E+00

. TN, Relative value of "b" parameter
I]fD lf)vﬁ?rameter b within the distribution for this soil |[UNTFORM(none)
robability type

Default value used Lower Limit 0.00E+00
Upper Limit 1.00E+00

lz:;’t:ZVater Application ;F&tt?iggctie;r ae;;phcatlon rate on CONTINUOUS LINEAR(m/y)

Default value used Value Probability
6.07E-01 0.00E+00
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6.10E-01 4.62E-01
6.35E-01 4.76E-01
7.62E-01 5.40E-01
8.89E-01 6.29E-01
1.02E+00 7.05E-01
1.14E+00 8.04E-01
1.27E+00 8.79E-01
1.40E+00 9.41E-01
1.52E+00 9.82E-01
1.65E+00 9.98E-01
1.78E+00 1.00E+00

IR:Irrigation Rate Annual average irrigation rate CONSTANT(L/m**2-d)

Default value used Value 1.29E+00

RHQI:Surface Soeil Bulk density of soil in the surface DERIVED(g/mL)

Density soil layer

{Default value used

RHQZ:Unsaturated Zone [Bulk density of soil in the DERIVED(g/mL)

Density unsaturated zone

Default value used |

Ksatl:Su.r.face Seil Saturated permeability of the DERIVED(cm/sec)

Permeabllly surface soil layer

[Default value used

VDR:Volume of Water |Volume of water withdrawn for

. CONSTANT(L)

Consumed consumptive use

iDefault value used Value 1.18E+05

VSW:Volume of Water |l ¢ water in the pond CONSTANT(L)

in Pond

Default value used |Value 1.30E+06

AR:Cultivated Area Area of land cultivated DERIVED(m**2)

[Default value used

sh:Seil Moisture Content [[Moisture content of soil DERIVED(none)

Default value used

TTG:Gardening Period ITotal time in gardening period CONSTANT(days)

Default value used J Value 9.00E+01

TD:Drlnk'lng—Wa?er Drlpkxng-water consumption CONSTANT(days)

consumption period period :

Default value used Value 3.65E+02

T (1):Holdup Period : Holdup period for leafy vegetables [[CONSTANT(days)

Leafy

Default value used Value 1.00E+00

’(I;It—‘:l\;f_z‘ilg{:tli:il;llgsl)en(’d : Holdup period for other vegetables [[CONSTANT(days)

Default value used Value 1.40E+01

lHY(S):Holdup Period : Holdup period for fruits CONSTANT(days)

Fruits

Default value used Value 1.40E+01

gII—‘I:i’IE:):HOldup Period : Holdup period for grains CONSTANT(days)

Default value used Value 1.40E+01 I

| |
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Period : Milk Cow Grain

COWS

THA(1):Holdup Period : |Holdup period for beef CONSTANT(days)
Beef
Default value used Value 2.00E+01
;mar;:HOId“p Period : Holdup period for poultry CONSTANT(days)
Default value used Value 1.00E+00
gﬁﬁc’)ﬂ”m“p Period : I\ 4o period for milk CONSTANT(days)
Default value used Value 1.00E+00
é;;:(“):HOlduP Period : Holdup period for eggs CONSTANT(days)
Default value used Value 1.00E+00
TGY(I)':Growmg Minimum growing period for leafy CONSTANT(days)
Period : Leafy vegetables
Default value used Value 4.50E+01
TGV(2):Growing Minimum growing period for other
. CONSTANT(d
Period : Other vegetables ||[vegetables (days)
Default value used Value 9.00E+01
ggi‘(f)(g')':g:lfivtvsmg Minimum growing period for fruits {{CONSTANT(days)
Default value used Value 9.00E+01
TGY(4).:Gr0?Vlng Minimum growing period for CONSTANT(days)
Period : Grains grains
Default value used Value 9.00E+01
TGF(1):Growing Minimum growing period for
Period : Beef Forage forage consumed by beef cattle CONSTANT(days)
Default value used Value 3.00E+01
TGF(2):Growing Minimum growing period for DERIVED(days)
Period : Poultry Forage |/forage consumed by poultry
Default value used
TGF(3):Growing \ing . od §
<y e inimum growing period for
gerlod : Milk Cow forage consumed by milk cows DERIVED(days)
orage
Default value used
TGF(4):Growing Min . d £
Period : Layer Hen ITImum Erowing peroc tor DERIVED(days)
F forage consumed by layer hens
orage

Default value used

. . Minimum growing period for
TG.G(I)'.Growmg . |lstored grain consumed by beef CONSTANT (days)
Period : Beef Cow Grain ||
Default value used |Value 9.00E+01
TGG(2):Growing Minimum growing period for
Period : Poultry Grain stored grain consumed by poultry DERIVED(days)
Default value used

. . Minimum growing period for
TGG(3):Growing stored grain consumed by milk DERIVED(days)

lDefault value used
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Fraction : Leafy

vegetables

TGG(4):Growing Minimum growing period for DERIVED(days)
Period : Layer Hen stored grain consumed by layer

. hens
Grain
Default value used
TGH(1):Growing Minimum growing period for
Period : Beef Cow Hay [|stored hay consumed by beef cattle CONSTANT(days)
Default value used Value 4.50E+01
TGH(2):Growing Minimum growing period for
Period : Poultry Hay stored hay consumed by poultry DERIVED(days)
Defauit value used
TGH(3):Growing Minimum growing period for
Period : Milk Cow Hay [[stored hay consumed by milk cows DERIVED(days)
Default value used
TGH(4):Growing Minimum growing period for
Period : Layer Hen Hay |stored hay consumed by layer hens DERIVED(days)
Default value used
RV(1):Interception Interception fraction for leafy UNIFORM(none)

|

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RV(2):Interception , i

Fraction : Other Interception fraction for other UNIFORM(none)

vegetables

vegetables

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RV(3).:Interce[.)tlon Interception fraction for fruits UNIFORM(none)

Fraction : Fruits

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

?lig;?feécl?;::n Interception fraction for grains UNIFORM(none)

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RF(I).:Interceptlon Interception fraction for beef cattle UNIFORM(none)

(Fraction : Beef Forage |forage

Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RF(Z).:Interceptlon Interception fraction for poultry DERIVED(none)

Fraction : Poultry forage [|forage

Default value used

RF(3):Interception It tion fraction for milk

Fraction : Milk Cow fgr?;ep ton fraction for mitk cow DERIVED(none)

Forage

Default value used

RF(4):Interception . i

Fraction : Layer Hen {cgizgfp tion fraction for layer hen DERIVED(none)

Forage

IDefault value used
UNIFORM(none)
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Default value used Lower Limit 1.00E-01
Upper Limit 6.00E-01

RG(Z?:Interceptlon . Int@rceptlon fraction for poultry DERIVED(none)

Fraction : Poultry Grain [jgrain

Default value used

RG(3):Interception Int ton fraction for milk

Fraction : Milk Cow g?;;cep ton fraction for mrlk cow DERIVED(none)

Grain

Default value used

RG(4):Interception - o fraction for | "

Fraction : Layer Hen g?;;cep ton fracion for iayer hen DERIVED(none)

Grain

Default value used

[RFI(1):Intercepti : i

: ption Interception fraction for beef cattle
. DERIVED

Fraction : Beef Cow Hay |hay (none)

Default value used

RH(Z?:Interceptlon Interception fraction for poultry DERIVED(none)

Fraction : Poultry Hay [hay

Default value used

RH(3):Interception Interception fraction for milk cow

L . DERIVED

Fraction : Milk Cow Hay |hay (none)

Default value used

RH(4):Interception - tion fraction for laver b

Fraction : Layer Hen hr;;rcep 10 fraction for fayer i iy ERIVED(none)

Hay

Default value used

] . . CONTINUOUS LINEAR (kg wet

YV(1):Crop Yield : Leafy||Crop yield for leafy vegetables Wi/m*+2)

Default value used Value Probability
2.70E+00 0.00E+00
2.71E+00 1.60E-03
2.74E+00 6.00E-03
2.76E+00 1.76E-02
2.78E+00 4.36E-02
2.80E+00 8.48E-02
2.82E+00 1.56E-01
2.85E+00 2.57E-01
2.87E+00 3.64E-01
2.89E+00 5.00E-01
2.91E+00 6.39E-01
2.93E+00 7.46E-01
2.96E+00 8.42E-01
2.98E+00 9.09E-01
3.00E+00 9.60E-01
3.02E+00 9.84E-01
3.04E+00 9.94E-01
3.07E+00 9.97E-01
3.09E+00 9.99E-01
3.11E+00 1.00E+00
3.13E+00 1.00E+00
3.15E+00 1.00E+00
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g:;(ezz.(jrop Yield : Crop yield for other vegetables S,%EN;;)U OUS LINEAR (kg wet
Default value used Value Probability
2.26E+00 0.00E+00
2.29E+00 8.00E-04
2.30E+00 1.20E-03
2.31E+00 6.40E-03
2.33E+00 1.52E-02
2.34E+00 3.28E-02
2.35E+00 7.44E-02
2.36E4+00 1.40E-01
2.38E+00 2.49E-01
2.39E+00 3.80E-01
2.40E+00 5.30E-01
2.42E+00 6.61E-01
2.43E+00 7.88E-01
2.44E+00 8.86E-01
2.45E+00 9.42E-01
2.47E+00 9.75E-01
2.48E+00 9.88E-01
2.49E+00 9.96E-01
2.51E+00 9.97E-01
2.52E+00 9.99E-01
2.53E+00 1.00E+00
2.54E+00 1.00E+00
YV(3):Crop Yield : . .
Fru(i tz P Crop yield for fruits SW?EI%U OUS LINEAR(kg wet
Default value used Value Probability
2.17E+00 0.00E+00
2.20E+00 1.20E-03
2.21E+00 2.40E-03
2.23E+00 6.80E-03
225E+00 - 1.80E-02
2.27E+00 4.36E-02
2.29E+00 7.64E-02
2.31E+00 1.38E-01
2.32E+00 2.14E-01
2.34E+00 3.27E-01
2.36E+00 4.50E-01
2.38E+00 5.76E-01
2.40E+00 6.87E-01
2.42E+00 7.88E-01
2.43E+00 8.68E-01
2.45E+00 9.25E-01
2.47E+00 9.60E-01
2.49E+00 9.81E-01
2.51E+00 9.92E-01
2.53E+00 9.98E-01
2.54E+00 1.00E+00
2.56E+00 1.00E+00
SG(:;(;B;Crop Yield : Crop yield for grains Vc\}ggzguous LINEAR (kg wet
Default value used Value Probability
2.85E-01 0.00E+00
2.90E-01 6.00E-04
3.02E-01 2.80E-03
3.14E-01 9.40E-03
3.26E-01 2.14E-02
3.38E-01 5.42E-02
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3.50E-01 1.08E-01
3.62E-01 2.02E-01
3.74E-01 3.15E-01
3.86E-01 4.50E-01
3.98E-01 5.92E-01
4.10E-01 7.20E-01
4.23E-01 8.26E-01
4.35E-01 9.03E-01
4.47E-01 9.51E-01
4.59E-01 9.77E-01
4.71E-01 9.91E-01
4.83E-01 9.96E-01
4.95E-01 9.99E-01
5.07E-01 1.00E+00
5.19E-01 - 1.00E+00
5.31E-01 1.00E+00
YF(1):Crop Yield : Beef Crop yield for beef cattle forage  |BETA(kg dry wt forage/m**2)
Forage
Default value used Lower Limit 3.70E-01
Upper Limit 5.24E-01
D 2.36E+00
q 1.40E+00
: Yield : .
Il’(flflzt)r;:;zll)‘ag::eld Crop yield for poultry forage DERIVED(kg wet wt forage/m**2)
Default value used
YF(3):Crop Yield : Milk Crop yield for milk cow forage DERIVED(kg wet wt forage/m**2)
Cow Forage
Default value used
: Yield : .
g 1(141)?0(;;(;2 ield : Layer Crop yield for layer hen forage DERIVED(kg wet wt forage/m**2)
Default value used
g(();vfrlggzﬁp Yield : Beef Crop yield for beef cattle grain INORMAL(kg dry wt grain /m**2)
Default value used Mean 5.78E-01
Standard Deviation 7.77E-02
lggl(liz';céigi:leld : Crop yield for poultry grain DERIVED(kg wet wt grain /m**2)
[Default value used
gfv?gfaz?lp Yield : Milk Crop yield for milk cow grain DERIVED(kg wet wi grain /m**2)
Default value used
: Yield : . . .
Eg,(:: I(I::l(:%r;?:l Crop yield for layer hen grain DERIVED(kg wet wt grain /m**2)
Default value used
YH(1):Crop Yield : Beef || .1 ¢ beef cattle hay DERIVED(kg wet wt/m**2)
Cow Hay
Default value used
YH(2): Yi .
Pou(liz'.ycl-;(;l))’ ield : Crop yield for poultry hay DERIVED(kg wet wt/m**2)
Default value used
(3):Crop Yield : Milk Crop yield for mitk cow hay DERIVED(kg wet wit/m**2)
Cow Hay
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|Default value used

IYJ;I;(;? 'Ii;?[l){z;eld : Crop yield for layer hen hay DERIVED(kg wet wt/m**2) |

Default value used

R’VV(]):Wet/dry : Leafy [[Wet/dry conversion factor for leafy CONTINUOUS LINEAR(none)

Vegetables vegetables -

Default value used Value Probability
3.32E-02 0.00E+00
4.89E-02 3.45E-02
5.47E-02 6.91E-02
5.96E-02 1.04E-01
6.36E-02 1.38E-01
6.70E-02 1.73E-01
7.05E-02 2.07E-01
7.38E-02 2.42E-01
7.48E-02 2.50E-01
7.72E-02 2.76E-01
8.03E-02 3.11E-01
8.34E-02 3.45E-01
8.66E-02 3.80E-01
9.00E-02 4.15E-01
9.36E-02 4.49E-01
9.73E-02 4.84E-01
9,91E-02 4.99E-01
1.01E-01 5.18E-01
1.05E-01 5.53E-01
1.09E-01 5.87E-01
1.13E-01 6.22E-01
1.18E-01 6.56E-01
1.23E-01 6.91E-01
1.29E-01 7.25E-01
1.33E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-01 7.94E-01
1.50E-01 8.29E-01
1.59E-01 8.64E-01
1.70E-01 8.98E-01
1.85E-01 9.33E-01
2.10E-01 9.67E-01
2.56E-01 9.91E-01
3.24E-01 1.00E+00

WV(2):Wet/dry : Other |[Wet/dry conversion factor for other CONTINUOUS LINEAR, (ndne)

Vegetables vegetables .

Default value used Value Probability
3.58E-02 0.00E+00
4.87E-02 3.45E-02
5.46E-02 6.91E-02
5.90E-02 1.04E-01
6.29E-02 1.38E-01
6.69E-02 1.73E-01
7.02E-02 2.07E-01
7.34E-02 2.42E-01
7.41E-02 2.50E-01
7.65E-02 2.76E-01
7.99E-02 3.11E-01
8.32E-02 3.45E-01
8.66E-02 3.80E-01
9.05E-02 4.15E-01
941E-02 4.49E-01
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9.82E-02 4.84E-01
9.98E-02 4.99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.09E-01 5.87E-01
1.14E-01 6.22E-01
1.19E-01 6.56E-01
1.24E-01 6.91E-01
1.29E-01 7.25E-01
1.33E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-01 7.94E-01
1.50E-01 8.29E-01
1.59E-01 8.64E-01
1.70E-01 8.98E-01
1.87E-01 9.33E-01
2.12E-01 9.67E-01
2.62E-01 9.91E-01
3.13E-01 1.00E+00

WV(3):Wet/dry : Fruit [|Wet/dry conversion factor for fruits| CONTINUOUS LINEAR(none) I

Default value used Value ~ Probability |
3.66E-02 0.00E+00
4.87E-02 3.45E-02
5.45E-02 6.91E-02
5.93E-02 1.04E-01
6.31E-02 1.38E-01
6.72E-02 1.73E-01
7.10E-02 2.07E-01
7.44E-02 2.42E-01
7.52E-02 2.50E-01
7.78E-02 2.76E-01
8.13E-02 3.11E-01
8.45E-02 3.45E-01
8.78E-02 3.80E-01
9.11E-02 4.15E-01
9.46E-02 4.49E-01
9.82E-02 4.84E-01
9.97E-02 4.99E-01
1.02E-01 5.18E-01
1.06E-01 5.53E-01
1.10E-01 5.87E-01
1.14E-01 6.22E-01
1.19E-01 6.56E-01
1.24E-01 6.91E-01
1.29E-01 7.25E-01
1.34E-01 7.50E-01
1.35E-01 7.60E-01
1.42E-01 7.94E-01
1.49E-01 8.29E-01
1.58E-01 8.64E-01
1.70E-01 8.98E-01
1.87E-01 9.33E-01
2.14E-01 9.67E-01
2.58E-01 9.91E-01
3.25E-01 1.00E+00

WV (4):Wet/dry : Grain g:fl/l ‘:ry conversion factor for CONSTANT(none)

Default value used Value 8.80E-01

WF(1):Wet/dry : Beef Wet/dry conversion factor for beef [l (none)

Cow Forage cattle forage
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Default value used Lower Limit 1.83E-01
Upper Limit 3.23E-01
b 1.15E+00
q 1.18E+00

WEF(2):Wet/dry : Poultry {{Wet/dry conversion factor for DERIVED(none)

Forage poultry forage

Default value used

WF(3):Wet/dry : Milk Wet/dry conversion factor for milk DERIVED(none)

Cow Forage cow forage

Default value used

‘WF(4):Wet/dry : Layer [[Wet/dry conversion factor for layer DERIVED(none)

Hen Forage hen forage

Default value used

WG(I):V\.’et/dry : Beef Wet/dry conversion factor for beef CONSTANT(none)

Cow Grain cattle grain

iDefault value used Value 8.80E-01

WG'(Z):Wet/dry : Poultry |[Wet/dry conversion factor for DERIVED(none)

Grain poultry grain

[Default value used

WG(3):VYet/dry : Milk Wet/dry.conversmn factor for milk DERIVED(nonc)

Cow Grain cow grain

Default value used

;

WG(4).V.Vet/dry : Layer Wet/dr}f conversion factor for layer DERIVED(none)

Hen Grain hen grain

Default value used

WH(1):Wet/dry : Beef Wet/dry conversion factor for beef DERIVED(none)

Cow Hay cattle hay

Default value used

WH(2):Wet/dry : Poultry |{Wet/dry conversion factor for DERIVED(none)

Hay poultry hay

Default value used

WH(3):Wet/dry : Milk |[Wet/dry conversion factor for milk DERIVED(none)

Cow Hay cow hay

Default value used

WH(4):Wet/dry : Layer |[Wet/dry conversion factor for layer DERIVED(none)

Hen Hay hen hay

Default value used

gi(flg(l):vg;s;:;;:{ate : Ingestion rate for beef cattle forage |[BETA(kg dry wt forage/d)

Default value used Lower Limit 1.69E+00
Upper Limit 2.29E+00
b 1.99E+00
q 9.11E-01

QF(2):Ingestion Rate : .

Ingestion rate for poultry forage BETA(kg dry wt forage/d

Poultry Forage £ poutiry forag (ke dry rage/d)

Default value used Lower Limit 3.48E-03
Upper Limit 2.82E-02
D 1.51E+00
q 1.41E+00

[lingestion rate for milk cow forage |
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Milk Cow Grain

QF(3):Ingestion Rate : CONTINUOUS LINEAR(kg dry wt

Milk Cow Forage forage/d)

Default value used Value Probability
6.35E+00 0.00E+00
6.77E+00 3.45E-02
6.96E+00 6.91E-02
7.10E+00 1.04E-01
7.24E+00 1.38E-01
7.35E+00 1.73E-01
7.47E+00 2.07E-01
7.57E+00 2.42E-01
7.60E4+00 2.50E-01
7.67E+00 2.76E-01
7. 7TEAH0D 3.11E-01
7.87E+00 3.45E-01
7.98E+00 3.80E-01
8.08E+00 4.15E-01
8.18E+00 4.49E-01
8.31E+00 4.84E-01
8.37E+00 4.99E-01
8.42E+00 5.18E-01
8.54E+00 5.53E-01
8.67E+00 5.87E-01
8.81E+00 6.22E-01
8.95E+00 6.56E-01
9.10E+00 6.91E-01
9.26E+00 7.25E-01
9.38E+00 7.50E-01
9.45E+00 7.60E-01
9.68E+00 7.94E-01
9.93E+00 8.29E-01
1.02E+01 8.64E-01
1.06E+01 8.98E-01
1.11E+01 9.33E-01
1.20E+01 9.67E-01
1.33E+01 9.91E-01
1.53E+01 1.00E+00

I?:;f:l)'.lllne glle;t;(:‘l;gI:ate *  |lIngestion rate for layer hen forage |BETA(kg dry wt forage/d)

Default value used Lower Limit 1.19E-02
Upper Limit 2.22E-02
b 1.45E+00
q 7.92E-01

ggg‘l()j.:tl;]geegt);fate : Ingestion rate for beef cattle grain [[BETA(kg dry wt grain/d)

Default value used Lower Limit 1.69E+00
Upper Limit 2.29E+00
D 1.99E+00
a 9.11E-01

g(ffl(]fgl?}grfi‘:on Rate : Ingestion rate for poultry grain BETA(kg dry wt grain/d)

Default value used Lower Limit 1.04E-02
Upper Limit 8.45E-02
b 1.51E+00
g 1.41E+00

QG(3):Ingestion Rate : Ingestion rate for milk cow grain  [NORMAL(kg dry wt grain/d)

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

7/27/2017



DandD Residential Scenario

Page 23 of 33

file:///S:/SHARE%20FILES/New%20England%20Air%20Musecum/New%20England%20... 7/27/2017

Default value used Mean 1.71E+00
Standard Deviation 2.62E-01
ng(;‘) 'I?;lgleg:f:ilnRate * |Ingestion rate for layer hen grain | BETA(kg dry wt grain/d)
Default value used Lower Limit 3.58E-02
Upper Limit 6.67E-02
b 1.43E+00
q 7.92E-01
gelig'l()j.::ﬂg:;—tlz); Rate : Ingestion rate for beef cattle hay  {[BETA(kg dry wt hay/d)
Default value used Lower Limit 3.38E+00
Upper Limit 4.58E+00
D 1.99E+00
q 9.11E-01
I?(ngl)'y I;llgae ;tmn Rate : Ingestion rate for poultry hay CONSTANT(kg dry wt hay/d)
Default value used Value 0.00E+00
l?lli—{l((sz;(l)lvlvg;{s;;m Rate : Ingestion rate for milk cow hay Egl;gINUOUS LINEAR (kg dry wt
Default value used Value Probability
5.12E+00 0.00E+00
5.43E+00 3.45E-02
5.57E+00 6.91E-02
5.68E+00 1.04E-01
5.79E+00 1.38E-01
5.89E+00 1.73E-01
5.98E+00 2.07E-01
6.06E+00 2.42E-01
6.08E+00 2.50E-01
6.14E+00 2.76E-01
6.22E+00 3.11E-01
6.30E+00 3.45E-01
6.38E+00 3.80E-01
6.46E+00 4.15E-01
6.54E+00 4.49E-01
6.63E-+00 4.84E-01
6.67E+00 4.99E-01
6.72E+00 5.18E-01
6.81E+00 5.53E-01
6.92E+00 5.87E-01
7.03E+00 6.22E-01
7.13E+00 6.56E-01
7.26E+00 6.91E-01
7.39E+00 7.25E-01
7.49E+00 7.50E-01
7.56E+00 7.60E-01
7.70E+00 7.94E-01
7.89E+00 8.29E-01
8.11E+00 8.64E-01
8.39E-+00 8.98E-01
8.75E-+00 9.33E-01
9.44E+00 9.67E-01
1.05E+01 9.91E-01
1.27E+01 1.00E+00
QH(4):Ingestion Rate : Ingestion rate for layer hen hay CONSTANT (kg dry wt hay/d)
Layer Hen Hay
|Default value used Value 0.00E+00
— i
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QW(1):Water Rate : Beef] Water ingestion rate for beef cattle || CONSTANT(L/d)
Cattle
Default value used Value 5.00E+01
QW(2):Water Rate : Water ingestion rate for poultry CONSTANT(L/d)
Poultry
Default value used Value 3.00E-01
QW(3):Water Rate : . . .
. Wate tion rate f lk co CONSTANT(L/d
Milk Cows r inges rate for mi WS (L/d)
{Default value used Value 6.00E+01
QW(4):Water Rate : Water ingestion rate for layer hens JCONSTANT(L/d)
Layer Hens
Default value used Value 3.00E-01
QD(1):Soil Fraction : Soil intake fraction for beef cattle JCONSTANT(none)
Beef Cattle
iDefault value used Value 2.00E-02
QD(2):Soil Fraction : Soil intake fraction for poultry CONSTANT(none)
Poultry
Default value used Value 1.00E-01
QD(3) :Soil Fraction : Soil intake fraction for milk cows [JCONSTANT(none)
Milk Cows
Default value used Value . 2.00E-02
QD(4):Soil Fraction : Soil intake fraction for layer hens {[CONSTANT(none)
Layer Hens
Default value used Value 1.00E-01
MLYV(1):Mass-Loading : {|Mass-loading factor for leafy CONSTANT(none)
Leafy Vegetables vegetables
Default value used Value 1.00E-01
MLV (2):Mass-Loading : ([Mass-loading factor for other
CONSTANT(none

Other Vegetables vegetables (none)
Default value used Value 1.00E-01

_V(3):Mass-Loadmg : Mass-loading factor for fruits CONSTANT(none)
Fruits
Default value used Value 1.00E-01
MLY(4):Mass-L0adlng : Mass-loading factor for grains CONSTANT(none)
Grains
{Default value used Value 1.00E-01
LAMBDW:Weathering |[Weathering rate for activity CONSTANT(1/d)
Rate removal from plants
Default value used Value 4.95E-02
MLF(1):Mass-Loading : |[Mass-loading factor for beef cattle CONSTANT(none)
Beef Cow Forage forage
Default value used | Value 1.00E-01
MLF(2):Mass-Loading : (Mass-loading factor for poultry CONSTANT(none)
Poultry Forage forage
Default value used Value 1.00E-01
M‘LF(S):Mass-Loadmg ¢ |[Mass-loading factor for milk cow |l - ANT(none)
Milk Cow Forage forage
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Layer Hen Forage

MLF(4):Mass-Loading :

If\/[ass-loadmg factor for layer hen CONSTANT(none)
orage

{Default value used

Value 1.00E-01

Beef Cattle Grain

MLG(1):Mass-Loading :

gl\;l:isr?-loadmg factor for beef cattle CONSTANT(none)

{Default value used

Value 1.00E-01

Poultry Grain

MLG(2):Mass-Loading :

Mass-loading factor for poultry
orain CONSTANT(none)

Default value used

Value 1.00E-01

Milk Cow Grain

MLG(3):Mass-Loading :

Mass-loading factor for milk cow CONSTANT(none)

grain

Default value used

Value 1.00E-01

Layer Hen Grain

MLG(4):Mass-Loading :

I;T/I:?;—loadmg factor for layer hen CONSTANT(none)

Default value used

Value 1.00E-01

Beef Cattle Hay

MLH(1):Mass-Loading :

hMa'gllss-loadmg factor for beef cattle CONSTANT(none)

|Default value used

[Value 1.00E-01

Poultry Hay

MLH(2):Mass-Loading :

Mass-loading factor for poultry hay | CONSTANT(none)

Default value used

Value 1.00E-01

Milk Cow Hay

MLH(3):Mass-Loading :

hMa;ss-loadlng factor for milk cow CONSTANT(none)

Default value used

Value 1.00E-01

MI1.H(4):Mass-Loading :

Mass-loading factor for layer hen CONSTANT(none)

Default value used

Layer Hen Hay hay
Default value used Value 1.00E-01
TFF(1):Feeding Period : |[Feeding period for beef cattle CONSTANT(days)
Beef Cow Forage forage

|[value 3.65E-+02

Poultry Forage

TFF(2):Feeding Period :

Feeding period for poultry forage [[CONSTANT(days)

|Defau1t value used

Value 3.65E+02

Milk Cow Forage

TFF(3):Feeding Period :

Feeding period for milk cow forage | CONSTANT(days)

Default value used

Value 3.65E+02

Layer Hen Forage

TEF(4):Feeding Period :

Feeding period for layer hen forage JCONSTANT(days)

Default value used

Value 3.65E+02

Beef Cattle Grain

TFG(1):Feeding Period :

Feeding period for beef cattle grain | CONSTANT(days)

Default value used

Value 3.65E+02

Poultry Grain

’ﬁG(Z):Feeding Period :

Feeding period for poultry grain  JCONSTANT(days)

Default value used

Value 3.65E+02

Feeding period for milk cow grain |JCONSTANT(days)
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Milk Cow Grain
iDefault value used Value 3.65E+02
: i iod : . . .

Efﬁgﬂfseg:;%npeno Feeding period for layer hen grain JCONSTANT(days)
Default value used Value 3.65E+02
gf:;(é;tﬂzegll:;g Period : Feeding period for beef cattle hay [[CONSTANT(days)
Default value used Value 3.65E+02
gfgff;:f‘[z;dlng Period : Feeding period for poultry hay CONSTANT(days)
Default value used Value 3.65E+02
;’ﬁlﬁ(é)of‘vef{(::;g Period : Feeding period for milk cow hay  }JCONSTANT(days)
Default value used Value 3.65E+02
TF : ing Period : . .

Iﬁ:;?%lfs(g:;g erio Feeding period for layer hen hay  |JCONSTANT(days)
iDefault value used Value 3.65E+02
TEFW(1):Water Period : |[Water ingestion period for beef

CONSTANT(d
Beef Cattle cattle (days)
Default value used Value 3.65E+02
TEFW(2):Water Period : Water ingestion period for poultry |[CONSTANT(days)
Poultry
[Default value used Value 3.65E+02
TFW(3):Water Period : [|Water ingestion period for milk
. CONSTANT(d
Milk Cows cows (days)
Default value used Value 3.65E+02
TFW(4):Water Period : |[Water ingestion period for layer CONSTANT(days)
Layer Hens hens
[Default value used Value 3.65E+02
fha(1):Hydrogen .
. Hyd fraction for beef cattl CONSTANT

Fraction : Beef Cattle ydrogen fraction for beef cattle {(none)
Default value used Value 1.00E-01
fh :

Fri:l(czt)iOI:y:dIl"zﬁftnry Hydrogen fraction for poultry CONSTANT(none)
Default value used Value 1.00E-01
If:lr 2;€’t)i;23:d;;ig:%0ws Hydrogen fraction for milk cows [JCONSTANT(none)
Default value used Value 1.10E-01
ltha(d)-.

fha(4)..Hydr0gen Hydrogen fraction for eggs CONSTANT(none)
Fraction : Eggs

Default value used Value 1.10E-01
fhv(1):Hydrogen

. T Hydrogen fraction for leafy

Fraction : Leafy vegetables CONSTANT(none)
Vegetables

Default value used Value 1.00E-01
B Hydrogen fraction for other CONSTANT(none)

vegetables
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fhv(2):Hydrogen

Fraction : Other

Vegetables

Default value used Value 1.00E-01
Ii::’ ‘;(c?’t)loflfydl:":l%ﬁlsl Hydrogen fraction for fruits CONSTANT(none)
Default value used Value 1.00E-01
glr ‘ill(c“t)i:)];l?;d(l}'(l)'iglflllls Hydrogen fraction for grains CONSTANT(none)
Default value used Value 6.80E-02
fhf(1):Hydrogen .

Fraction : Beef Cow ?g :;ggen fraction for beef cattle |\ g1 ANT(nONE)
Forage

Default value used Value 1.00E-01
fhi(2) ':Hydrogen Hydrogen fraction for poultry CONSTANT(none)
Fraction : Poultry Forage||forage

lDefault value used Value 1.00E-01
fhf(3):Hydrogen . .

Fraction : Milk Cow [l :;gge“ fraction for milk coW NS TANT(nORE)
Forage

Default value used Value 1.00E-01
[hf(4):Hydrogen _

Fraction : Layer Hen fHO}rlg;den fraction for layer hen CONSTANT(none)
Forage

Default value used Value 1.00E-01
fhh(1):Hydrogen i

Fraction : Beef Cattle hH%,dmgen fraction for beef cattle CONSTANT(none)
Hay

Default value used Value 1.00E-01
If:]r lzll(czt)loll-llydlf(())slet I;y Hay Hydrogen fraction for poultry hay ||JCONSTANT(none)
Default value used Value 1.00E-01
fhh(3):Hydrogen Hydrogen fraction for milk cow

. . CONSTANT: e
Fraction : Milk Cow Hay |/hay (none)
IDefault value used Value 1.00E-01
fhh(4):Hydrogen i
Fraction : Layer Hen iyydmgen fraction for layer hen CONSTANT(none)
[Hay
Default value used |Value 1.00E-01
fhg(1):Hydrogen i
Fraction : Beef Cattle ?rzl ‘iiéogen fraction for beef cattle ||\ oTANT(MONE)
Grain
Default value used Value 6.80E-02
fhg(2):Hydrogen . .

g . |[Hydr fraction for poult ainICONSTANT (none
Fraction : Poultry Grain yerogen fractior Tor pouttry gr (none)
Default value used [Value 6.80E-02

Hydrogen fraction for milk cow CONSTANT(none)
grain
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Exposure Area

agricultural product during
residential period

fhg(3):Hydrogen
Fraction : Milk Cow
Grain
Default value used Value 6.80E-02
fhg(4):Hydrogen i
Fraction : Layer Hen Ig_?; ?;Ogen fraction for layer hen CONSTANT(none)
Grain
Default value used Value 6.80E-02
—
;hfr 22::)':1_}7355};‘3“ Fraction of hydrogen in soil DERIVED(none)
Default value used
sasvh:Tritium
. . Triti ival : plant/soil CONSTANT
Equivalence: Plant/Soil ritium equivalence: plant/sot (none)
[Default value used [Value 1.00E+00
sawvh:Tritium
Equivalence: Tritium equivalence: plant/water  JCONSTANT (none)
Plant/Water
Default value used Value 1.00E+00
satah:Tritium vt vl -~
. . . ritium equivalence: animal
Equivalence: Animal broduct intake CONSTANT(none)
Products
Default value used Value 1.00E+00
YA(1):Animal Product |[Annual yield of beef per individual
. . CONSTANT (kg/
Yield : Beef Cattle animal (kgy)
Default value used Value 2.09E+02
YA(2):Animal Product ([Annual yield of chicken per
Yiegd); Poultry individu}elll animal P CONSTANT(kg/y)
Default value used Value 1.53E+00
'YA(3):Animal Product  [|Annual yield of milk per individual
Yield : Milk Cows animal CONSTANT(L/Y)
Default value used Value 7.41E+03
[YA(4):Ani : indivi
:Animal Product  |[Annual yield of eggs per individual
Yield : Layer Hens animal CONSTANT(kg/y)
Default value used Value 1.26E+01
Minimum surface area to which
t:Ext . . .
gREx Ex Ae rnal resident is exposed via external CONSTANT(m**2)
xposure Area radiation during residential period
Default value used Value 1.00E+02
. . Minimum surface area to which
gRInh.Inhalatlon resident is exposed via inhalation [[CONSTANT(m**2)
xposure Area during residential period
Default value used Value 1.00E+02
. Minimum surface area to which
IARIng.Secondary A resident is exposed via secondary  |CONSTANT(m**2)
ngestion Exposure Area ingestion during residential period
Default value used Value 1.00E+02
Minimum surface area to which
ARAgr:Agricultural resident is exposed via any DERIVED(m**2)
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Default value used
Minimum surface area to which
ARH2O:Groundwater  ||resident is exposed via DERIVED(m**2)
Exposure Area groundwater during residential
period
Default value used
Minimum surface area to which
. resident is exposed via any sk
ARAIL:Exposure Area pathway during the residential DERIVED(m**2)
period
{Default value used
Element Dependant Parameters
Parameter . P
Name Description Distribution
Pb:Coefficient |[Partition coefficient for Pb INORMAL(Log10(mL/g))
Default value used Mean 3.38E+00
Standard Deviation 1.20E+00
Bi:Coefficient l Partition coefficient for Bi NORMAL(Log10(ml/g))
Default value used Mean 2.65E+00
Standard Deviation 1.40E+00
Po:Coefficient ||Partition coefficient for Po INORMAL(Logl10(mL/g))
Default value used Mean 2.26E+00
Standard Deviation 7.30E-01
Rn:Coefficient |[Partition coefficient for Rn CONSTANT(mL/g)
Default value used Value 0.00E+00 |
Ra:Coefficient ||Partition coefficient for Ra [NORMAL(Log10(mL/g))
Default value used Mean 3.55E+00
Standard Deviation 7.40E-01

Pb:Leafy

Leafy plant concentration factor for Pb

LOGNORMAL-N(pCi/kg dry-wt leafy per
pCi/kg soil)

Default value used

Mean of Ln(X) -3.10E+00

Standard Deviation of Ln 9.04E-01

Bi:Leafy

Leafy plant concentration factor for Bi

LOGNORMAL-N(pCi/kg dry-wt leafy per
pCi/kg soil)

Default value used

Mean of Ln(X) -3.35E+00
Standard Deviation of Ln 9.04E-01

Po:Leafy

Leafy plant concentration factor for Po

LOGNORMAL-N(pCi/kg dry-wt leafy per
pCi/kg soil)

Default value used

Mean of Ln(X) -5.99E+00
Standard Deviation of Ln 9.04E-01

Rn:Leafy

Ieafy plant concentration factor for Rn

CONSTANT(pCi/kg dry-wt leafy per
pCi/kg soil)

Default value used

Value 0.00E+00

LOGNORMAL-N(pCi/kg dry-wt leafy per

Ra:Leafy Leafy plant concentration factor for Ra Cilkg soil)
Default value used Mean of Ln(X) -4.20E+00
Standard Deviation of Ln 9.04E-01

file:///S:/SHARE%20FILES/New%20England%20Air%20Museum/New%20England%20...

7/27/2017



DandD Residential Scenario Page 30 of 33

Pbh:Root Root plant concentration factor for Pb LOGNORMAL-N(pCi/kg dry-wt roots per
pCi/kg soil)
IDefault value used Mean of Ln(X) -4, 71E+00
Standard Deviation of Ln 9.04E-01
Bi:Root Root plant concentration factor for Bi LQGNOR_MAL—N(pCl/kg dry-wt roots per
pCi/kg soil)
Default value used Mean of Ln(X) -5.30E+00
|Standard Deviation of Ln 9.04E-01
Po:Root Root plant concentration factor for Po LOGNORMAL-N(pCirkg dry-wt roots per
pCi/kg soil)
Default value used Mean of Ln(X) -7.82E+00
Standard Deviation of Ln 9.04E-01
Rn:Root Root plant concentration factor for Rn CO_NSTANT(pC]/kg dry-wi roots per
pCi/kg soil)
[Default value used Value 0.00E+00 ]
Ra:Root Root plant concentration factor for Ra LO.GNO . “N(pCi/kg dry-wt roots per
pCi/kg soil)
Default value used Mean of Ln(X) -6.50E+00
Standard Deviation of Ln 9.04E-01
Pb:Fruit Fruit concentration factor for Pb LO.GNO ) -N(pCifkg dry-wt fruit per
pCi/kg soil)
Default value used Mean of Ln(X) -4, 71E+00
@_tandard Deviation of Ln 9.04E-01
Bi:Fruit Fruit concentration factor for Bi LO.GNO . “N(pCi/kg dry-wt fruit per
pCi/kg soil)
Default value used Mean of Ln(X) -5.30E+00
lIStandard Deviation of Ln 9.04E-01
Po:Fruit Fruit concentration factor for Po LO.GNO . L-N(pCi‘kg dry-wt fruit per
v pCi/kg soil)
Default value used Mean of Ln(X) -7.82E+00
Standard Deviation of Ln 9.04E-01
et e - -
Rn:Fruit Fruit concentration factor for Rn CO.NSTA‘NT(plekg dry-wt fruit per
pCi/kg soil)
Default value used Value 0.00E+00
Ra:Fruit Fruit concentration factor for Ra LO.GNO ) “N(pCi/kg dry-wt fruit per
pCirkg soil)
Default value used Mean of Ln(X) -6.50E+00
§tandard Deviation of Ln 9.04E-01
Pb:Grain Grain concentration factor for Pb LO.GNO : ~N(pCirkg dry-wt grain per
pCi/kg soil)
Default value used Mean of Ln(X) -4.71E+00
Standard Deviation of Ln 9.04E-01
Bi:Grain Grain concentration factor for Bi LO.GNO ) L-N(pCi/kg dry-wt grain per
pCi/kg soil)
Default value used Mean of Ln(X) -5.30E+00
Standard Deviation of Ln 9.04E-01
Po:Grain Grain concentration factor for Po LO.GNO ) -N(pCi/kg dry-wt grain per
pCi/kg soil)
Default value used Mean of Ln(X) -7.82E+00
Standard Deviation of Ln 9.04E-01
Rn:Grain Grain concentration factor for Rn CO_NSTA‘NT(plekg dry-wi grain per
pCi/kg soil)
Default value used [Value 0.00E+00
Ra:Grain Grain concentration factor for Ra
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LOGNORMAL-N(pCi/kg dry-wt grain per
pCi/kg soil)

IDefault value used Mean of Ln(X) -6.50E+00
Standard Deviation of Ln 9.04E-01

Pb:Beef Beef transfer factor for Pb CONSTANT(d/kg)

[Iﬁault value used Value 3.00E-04

Bi:Beef Beef transfer factor for Bi CONSTANT(d/kg)

iDefault value used Value 4.00E-04

Po:Beef Beef transfer factor for Po CONSTANT(d/kg)

iDefault value used Value 3.00E-04

Rn:Beef —”Beef transfer factor for Rn CONSTANT(d/kg)

Default value used Value 0.00E+00

Ra:Beef Beef transfer factor for Ra CONSTANT(d/kg)

{Default value used Value 2.50E-04

Pb:Poultry "Poultry transfer factor for Pb CONSTANT(d/kg)

|Default value used [Value 2.00E-01

Bi:Poultry I Poultry transfer factor for Bi WTANT(d/kg)

Default value used Value 1.00E-01

Po:Poultry Poultry transfer factor for Po CONSTANT(d/kg)

|Default value used Value 9.00E-01

Rn:Poultry Poultry transfer factor for Rn CONSTANT (d/kg)

Default value used Value 0.00E+00 |

Ra:Poultry l Poultry transfer factor for Ra CONSTANT(d/kg) I

Default value used Value 3.00E-02 I

Pb:Milk [IMilk transfer factor for Pb CONSTANT(d/L) |

Default value used Value 2.50E-04

Bi:Milk [Milk transfer factor for Bi CONSTANT(d/L)

Default value used Value 5.00E-04

Po:Milk Milk transfer factor for Po CONSTANT(d/L)

Default value used Value 3.50E-04

Rn:Milk Milk transfer factor for Rn CONSTANT(d/L)

Default value used 'Value 0.00E+00

Ra:Milk Milk transfer factor for Ra CONSTANT(d/L)

iDefault value used Value 4.50E-04

Pb:Eggs l Egg transfer factor for Pb CONSTANT(d/kg)

|Default value used Value 8.00E-01

Bi:Eggs | Egg transfer factor for Bi CONSTANT(d/kg)

Default value used Value 8.00E-01

Po:Eggs IEgg transfer factor for Po CONSTANT(d/kg)

Default value used | Value 7.00E+00

Rn:Eggs Egg transfer factor for Rn CONSTANT(d/kg)

{Default value used [Value 0.00E+00

Ra:Eggs Egg transfer factor for Ra CONSTANT(d/kg)

Default value used Value 2.00E-05

Pb:Factor Bioaccumulation factor for Pb in fish chgtz?TANT(p Cifkg wet-wt fish per pCi/l,
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Value 1.00E+02

Bi:Factor

Bioaccumulation factor for Bi in fish

CONSTANT(pCi/kg wet-wt fish per pCi/LL
water)

Default value used

Value 1.50E+01

Po:Factor

Bioaccumulation factor for Po in fish

CONSTANT(pCi/kg wet-wt fish per pCi/L
water)

[Default value used

Value 5.00E+02

Rn:Factor

Bioaccumulation factor for Rn in fish

CONSTANT(pCi/kg wet-wt fish per pCi/L.
water)

Default value used

Value 0.00E+00

CONSTANT(pCi/kg wet-wt fish per pCi/L

Ra:Factor Bioaccumulation factor for Ra in fish water)
Default value used Value 7.00E+01
Correlation Coefficients:
Parameter One Parameter Two Correla.tl on
Coefficient
KSDEV:Permeability BDEV:Parameter "'b"
oye e -0.35
Probability Probability
Default value used
. s BDEV:Parameter "'b"
: i 1 oy -0.35
NDEV:Porosity Probability Probability
Default value used

Summary Results:

90.00% of the 100 calculated TEDE values are < 5.03E-01 mrem/year .
The 95 % Confidence Interval for the 0.9 quantile value of TEDE is 5.03E-01 to 5.04E-01

mrem/year

Detailed Results:

Note: All reported values are the upper bound of the symmetric 95% confidence interval for the 0.9 quantile value

Concentration at Time of Peak Dose:

Nuclide Soil Concentration | Water Concentration
(pCi/g) (pCi/g)

226Ra |[1.08E-01 1.48E-17

222Rn {[1.07E-01 1.83E-09

210Pb [13.99E-02 1.20E-07

210Bi [(3.99E-02 1.88E-07

210Po {3.87E-02 9.80E-08

Pathway Dose from All Nuclides (mrem)

] External

Inhalation 1
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All Pathways Surface ’ ’ Secondary
Dose Water Ingestion
|5.04E-01 1.61E-06  [4.99E-01 lI5.52E-04 l6.21E-03
Radionuclide Dose through All Active Pathways (mrem)
Nuclide All Pathways
Dose
226Ra 3.98E-03
222Rn 4.98E-01
210Pb 3.65E-03
210Bi 18.28E-05
210Po 1.31E-03
All Nuclides 5.04E-01
Dose from Each Nuclide through Each Active Pathway (mrem)

Nuclide S‘::,;i::cre External Inhalation Sli‘;)el:tiiilx;y
226Ra 1.38E-17 1.63E-03 3.02E-04 2.03E-03
222Rn 0.00E+00 |4.98E-01 5.07E-07 1.39E-06
210Pb 6.58E-07 4.88E-05 1.50E-04 3.11E-03
210Bi 1.85E-10 6.95E-05 2.16E-06 3.71E-06
210Po 9.53E-07 8.86E-07 1.00E-04 1.07E-03
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5. On Page 156, you provide your DandD calculation for the radioactivity in the soil at the
gauge building. Please provide some additional justification for the following inputs of

the calculation:

a. You used Ra-226 instead of Ra-226 + C. Please describe why the daughters of
Ra-226 were not considered in the calculation for the initial dose as it appears
the contamination occurred over a number of years.

Using the D&D modeling code, Ra-226 was a more conservative selection in our
dose calculation versus Ra-226+C. The lower Annual TEDE of the Ra-226+C s
the result of the 1% decay product of the Ra-226 decay chain is Rn-222, a gas,
and would have dissjpated into the atmosphere resulting in a significant reduction
in dose since contamination was located in an outside environment. D&D
modeling code results are enclosed to support the comparisons. Please see the

table below.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCi/gm) Annual TEDE

Ra-226 40 10 18.5mRem | 1,2
Ra-226 C 40 10 2.1 mRem 1,2

Notes: 1) Concentration based on maximum Ra-226 allowed to remain in soil before
exceeding the State of Connecticut 19 mRem/yr TEDE standard.
2) Value selected based on initial estimated area of contamination. Referto 5.c

below for actual remediated area.

b. Your initial activity input was 40 pCi/gm instead of the stated value of 4
pCi/gm. Describe why 40 pCi/gm was used instead of 4 pCi/gm?

D&D modeling code was run iteratively to determine a screening value that was
less than the NRC’s 25 mrem/yr TEDE limit and the State of Connecticut’s’ 19
mrem/yr TEDE standard. The calculations resulted in 40 pCi/gm of Ra-226. The
table below indicates the actual soil concentration, post remediation, and its
calculated dose for Ra-226 and Ra-226+C. Area value is the actual remediated

area in m?. Refer to 5.c below.

Contaminant in Concentration | Area {m2) Calculated Notes
soil (pCi/gm) Annual TEDE

Ra-226 2.36 4.6 .5 mRem

Ra-226+C 2.36 4.6 .05 mRem

c. You used 10 square meters for the size of the contamination. Your description
states that this is only 18 square feet or about 2 square meters. Please state

why you used a value of 10 sguare meters.

Initial estimates of the bounded area were reported to be 10 square meters and
the dose was calculated using this estimate. The actual area of remediation was
4.6 m2. The table below indicates the dose results of the D&D Dose modeling
code for 2 m?, 4.6 m>, 10 m? and unlimited area. All TEDE dose calculations are
less than the NRC's 25 mrem/yr TEDE limit and the State of Connecticut’s’ 19




mrem/yr TEDE standard. Please note that the unlimifted area concentration was
based on 4.1 peifgm of Ra-226 remaining in the s0il. Post remediation soil
sample results indicated one area with the highest concentration of 2.36 pCi/gm
of Ra-226 remaining. The annual TEDE for this concentration is calculated to be

.5 mrem TEDE using the actual remediated area of 4.6 m*.

Contaminant in Concentration | Area (m2) Calculated Notes
soil (pCifgm) Annual TEDE

Ra-226 40 2 3.71 mRem

Ra-226 40 4.6 8.53 mRem

Ra-226 40 10 18.5 mRem

Ra-226 4.1 Unlimited 19 mRem

Ra-226 2.36 4.6 .5 mRem
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RADIOLOGICAL SURVEY FORM

Location: NEFQOMN (113 ¢e\nolre

Smear DPM/100 | DPM/100
Number | CM? o CM* B

| Purpose: "W " \Sovnadicd on. ety RSUN1"N

(Do Qevwedd clee ¢ 1
(c 2 3C Lc R -Y &

Comments: Instrumentation Key O=Smear Location, Dose Rate = (uR/hr, mr/hr), “X”= Fixed (CCPM/DPM)w/B
Como gle Samos Make: Model Serial # Cal Due QA Check
Consa @mc v 1ocadion | Make: Model: Serial # Cal Due QA Check

o Make: Model Serial # Cal Due QA Check

Performed By \ A~ 02 Date:3/2[ 1§

Background (s) ND < Background Reviewed By ' ' Date
] RCP 800 Rev 0 Attachment 1 | Page 1 of 1




Post Remediation Soil Sample Results

Sample | Reported Value | Background | Net

# (pCi/gm) (pCi/gm) Value(pCi/gm)
1C 1.42 1.0 42

2C 2.35 1.0 1.35

3C 3.36 1.0 2.36

4C 1.23 1.0 .23

5C 1.53 1.0 .53

Highest reported value: 2.36 pCi/gm




RADIOLOGICAL SURVEY FORM

Location: NEQN\_| JACY TS ¢ | Purpose: “TmDackedd See L oXen NN LOPREdOUS £
Smear DPM/100 | DPM/100 )
Number | CMZ a CM* B
+ : : - -T: ) -
L . e e /i\ R, :55(\\’2'
- . 2
T .G
_ 2
2.25mM
o T
Teta\ HAeeqt L. G m
Comments: Instrumentation Key O=Smear Location, Dose Rate = (uR/hr, mr/hr), “X”= Fixed (CCPM/DPM)o/p
Make: i1 N Model Serial # Cal Due QA Check
Make: Z\l J.:}- Model: Serial # Cal Due QA Check
Make: I v Model Serial # Cal Due QA Check
Performed By w2 (v oV Date: 7/23[1S
Background (s) ND < Background Reviewed By WA $ © N v - Date ¢\S1iS

RCP 800 Rev 0

1 Attachment 1

Page 1 of 1




RADIOLOGICAL SURVEY FORM ]
Location: NEAM Storage Building | Purpose: MentySErsy [mil. Jamolin a
Smear | DPM/100 DPM/100 | Vo
Number | CM* o CM* B
\ Shelves ﬁ B \\ [ “ \
: ]
3° ik
/ f C/
PN |
Sh:elvz_es /g;(\ Tavle | o ) CAW
S
h .
]e T
\
e
8 .
Shelves ——m—m—— . o ‘_ 0\
Bath N\O
NemoiQy / \/ o .
po {* & E'Z <-1—NC9N\79 ¥ °
Nepm (B NO™ G [a @ 226 T, - : e 00>
h & = s B .
new 2 NPT PG e 207 " s WGl 92025
Nepe 30 5 2 ?Cx (03 (¢ n'/>. "('wemuﬂ | T -----3 N e 9 paf
VEM YD b b P EAMODDS (@ p &I
N e SR 0‘8 Pu(’&\‘ N(.\AMOO({ (2Pa|$
NERN U @8l | 9 /
AN 20 572 pu | ND - NexToteohrlied P 412200 Jq
Comments: . Instrumentation eyO =Smear Location, Dose Rate = (URem/hr), “X"= Fixed (CCPM/DPM)o/B
w DB Make: Model: Serial #: Cal Due: QA Check:
Malke: Model: Serial #: Cal Due: QA Check:
Se RbaciheS CosU R | Make: - Model: Serial #: Cal Due: QA Check:
i - Performed ByAQ Clpel /G MeLalan it Date: @[26]1¢]
Background (s) ND < Background = B Reviewed By Date:

004



CHAIN OF CI'STODY

Department of Energy & Environmental Protection
Bureau of Air Management

Division of Radiation

79 Elm Street

Hartford, CT 06106-5127

(860) 424-3029

Page_l’_of_l_'

Project Name: N }Q m D E£ Q k o3 \ en L Sample Type Container femaris
Samplers Signature: @8 ? )(p// Composite Grab

Laboratory Number Date Time T Sample Number Sample Location Liquid | Solid | Liquid Solid
7RIS|1310 | Neaw (¢ ¥ 00 M peavedi ORY Sy |
Si2ls | 32| eam ac. X (l
72/ 1340 | Neam BC X \
225 ] 1255] Aedm e X \
22lis] 1440] weam sC X WV \l/

et

e ey

: S ———
L_,_,___

inquished by: Date: Time: Received by: Relinquished by: Date: Time: Received by:
% b‘s\\L 61(’5[15 (00 Deel Shgm\vg gwder S |

Relinquished by: Date: Time: Received by: AN Relinquished by: Date: Time: Received by:




August 13, 2015
Attn: Sample Receiving

Eberline Services
601 Scarboro Road
Oak Ridge, TN 37830-7371

Please perform Gamma Spectroscopy analysis for the enclosed soil samples, isotope of
interest is Ra-226

These samples are being shipped in 1 cardboard box. Standard turnaround is requested
for these samples. When sample analysis is complete please mail a PDF CD of the final
report to Mike Firsick at the address listed below. If you have any questions, please feel
free to call me at 1-860-424-3534. ‘

Please mail the results to the following address.

Attn: Mike Firsick
Division of Radiation
Department of Energy & Environmental Protection
79 Elm Street
Hartford, CT 06106

Thank you.

Bob Clark



. CHAIN OF CUg I'ODY
gz}:::um;n;ic:fm Tnsi‘rgg n?eli?wronmentai Protection - 1 5 - 0 8 0 7 6 _

Division of Radiation
79 Elm Street .
Hartford, CT 06106-5127

(860) 424-3029 | ~ RECU AUG 18 2015
Page _ﬂ_of - ' |

Project Name: Nf,g m D EL () F(D L en L ’ Sample Type o Contalner . —_—
Samplers Signature: @ﬁj{ﬂ ) Composite Grab '

Laboratory Numher Date Time \“",’é‘a_mple Number Sample Locatlon Liquid Salid Liquid Solid
N | 7RISHEP | Neaw (e, | X 0w waasdls ORY Soot |
5 | A5 13%| pepm 2C. X | | 1
C | 7f2fi51340] peam BC | X N
T | ehis) 1255] AleAm HC X 1
8 | 2lals| M490] NEwm SC £ v \/
; ] - E— —
///
e
L:.._—-————- — ]
ufshed by: Date: Time: Recsived by: : Relinquished by: Date: Timg: Recewed by:
(@ e\l lglels | wed OEEP Shpxavg, geocder Sea | urs s 115 11s | 1900 | K aakg! A&QLJM
Relinquished hy: Date: Time: Recaived by: Relinqx'xished by: Date: Time: Received by;




e o e JGliENE Name e ... ContractPO . ProjectType | _~ DateReceived = |~ Reqguired Turnaround Days = Eberline Services Work Order
Ct Dept of Energy & Env Protection  DEPM1-0000039273" Enviranmental 08/18/2015 30 15-08076
. _ProjectName : ClientWQ | SampleDisp | ~__LtabDeadlme  °  §  InternalDeadline - Cient Deadiine
DEPM1-0000039273 [NEAM DEEP Project M 09/10/2015 09/16/2015 09/17/2015
Internal ID Client ID Sample Date | Matrix Storage £ z
[©]
01 LCS 08/18/15 S0 G1.0 X .-
02 BLANK 08/18/15 SO G1.0 X N
03 DuUp 08/18/15 SO G1.0 X 1
04 NEAM 1C 07/02/1513:3¢ [ SO G1.0 X 1
05 | NEAM 2C 070235 1325 | SO G1.0 X ) 1
06 NEAM 3C 07/02/3513:40 | SO G1.0 X N
a7 NEAM 4C o215 1385 | SO G1.0 X 1
08 NEAM 5C 07/02/15 14:40 | SO- G1.0 X 1
0
Q
o
0
0
- i o
]
0
o
0
o
[
Totals Per Analysis (non QA samples) 5 (1] o 0 0 ] 1]
- e ST— T 2 P— T ——————i —re
Involce Accounts Payable Report Data Michael Firsick
A Ct DEEP Division of Radiation Ct DEEP Div of Radiation
Oak Rldge Laboratory " |rsEm Street 79 Elm Street
@ E BERLINE 601 Scarboro Rd. Hartford, Gt 08108 Hartford, CT 08108
= = aeavices | OakRidge, TN 37830
Voice 860-424-3517 Voioa  860-424-3517
Sample Log In Report Voice: (865) 481-0683 Pax 860-424-4085 Fax _860-624-4085
Fax: (865) 483-4621 Contact  [Michaef Firsick
Volca 880-424-3517
Fax 860-424-4065

5 Printed: 8/18/201" 76 PM




RADIOLOGICAL SURVEY FORM

Location: NEAM Storage Building

| Purpose: MsntiiySerey Il %ﬁMQ\ihcl\
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| Reviewed By

I Date:
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RADIOLOGICAL SURVEY FORM A B
Location: NEAM Sterage Building | Purpose; MenthirSerey el Saamolin a
Smear | DPM/100 DPM/100 \
Number w M o cM? B
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Jepartment of Energy & Environmental Protection
3ureau of Air Management

division of Radiation

CHAIN OF CUsTODY

78 Elm Street
{antford, CT 06106-5127
'B60) 424-3029
Jage _Eof 1-
Projec; Name: N F_Q '(‘(\ D (,E F {) @f‘@”\ QQ Sarﬁp]e Type ) Contai .
+ S X ) ontainer Remarks
Samplers Signature: gg«@ 0 / Composite Grab
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Depart}nent of Energy & Environmsntal Protection
Bureau of Alr Management
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15-08076

i

79 Eim Street - K
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(860) 424-3029 . RECD AUG 18 2015
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o i iR NaME o _ContractPO " PrafestType [ _ DeteReceived IEC R GEEETINN  Eberlive Services Work Order |
ot Dept of Energy & Env Protection  DEPMI-0000039273" Environmente 08/ 1 8/201 5 30 1 5_08076
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Fax 880-424-4065
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15-08076

August 13, 2015
Attn: Sample Receiving

Eberline Services
601 Scarboro Road
Qak Ridge, TN 37830-7371

Please perform Gamma Spectroscopy analysis for the enclosed soil samples, isotope of
interest is Ra-226

These samples are being shipped in 1 cardboard box. Standard turnaround is requested
for these samples. When sample analysis is complete please mail a PDF CD of the final
report to Mike Firsick at the address listed below. If you have any questions, please feel

free to call me at 1-860-424-3534,

Please mail the results to the following address.

Attn:  Mike Firsick
Division of Radiation
Department of Energy & Environmental Protection-
79 Elm Street
Hartford, CT 06106

Thank you.

'\“EGQ—C@O«:;_A

Bob Clark




RADIOLOGICAL SURVEY FORM | ]
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15-08076

August 13, 2015
Atin: Sample Receiving

Eberline Services
601 Scarboro Road
Oak Ridge, TN 37830-7371 .

Please perform Gamma Spectroscopy analysis for the enclosed soil samples, isotope of
 interest is Ra-226

These samples are being shipped in 1 cardboard box. Standard turnaround is requested
for these samples. When sample analysis is complete please mail a PDF CD of the final
report to Mike Firsick at the address listed below. If you have any questions, please feel
free to call me at 1-860-424-3534.

Please mail the results to the following address.

Attn: Mike Firsick
Division of Radiation
Department of Energy & Environmental Protection-
79 Elm Street
Hartford, CT 06106

Thank you.

M%é

Bob Clark
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RADIOLOGICAL SURVEY FORM

Location: NFQMN_(1Jz¢enouse | Purpose: \ed N\ Sopnedticdoon. Tatl Syre W
Smear DPM/100 { DPM/100 : : N
Number | CM’a | CM’B
Doo Aovwad etoe —
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Comments: Instrumentation Key O=Smear Location, Dose Rate = (uR/hr, mr/fr), “X”= Fixed (CCPM/DPM)a/B
Crerpo.sile Sxampess Make: Model Serial # Cal Due QA Check
Conse e\ Ldcadion | Make: Model: Serial # Cal Due QA Check
Make: Model Serial # Cal Due QA Check
: Performed By \AY (0l Date: {21
Background (s) ND < Background Reviewed By T ' Date
RCP 800 Rev 0 Attachment 1 | Page 1 of 1




Post Remediation Soil Sample Results

Sample | Reported Value | Background | Net

# (pCi/gm) (pCi/gm) Value(pCi/gm)
1C 1.42 1.0 42

2C 2.35 1.0 1.35

3C 3.36 1.0 2.36

4C 1.23 1.0 .23

5C 1.53 1.0 .53

Highest reported value: 2.36 pCi/gm
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RADIOLOGICAL SURVEY FORM
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RCP 800 Rev 0 | Attachment 1 | Page 1 of 1




RADIOLOGICAL SURVEY FORM
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RADIOLOGICAL SURVEY FORM
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9 Elm Street
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Invalce  |Accounts Payable Report Data Michael Firsick
Ct DEEP Division of Radiation Ct DEEP Dlv of Radlation
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15-08076

August 13, 2015
Atin: Sample Receiving

Eberline Services
601 Scarboro Road
Oak Ridge, TN 37830-7371

Please perform Gamma Spectroscopy analysis for the enclosed soil samples, isotope of
interest is Ra-226

These samples are being shipped in 1 cardboard box. Standard turnaround is requested
for these samples. When sample analysis is complete please mail a PDF CD of the final
report to Mike Firsick at the address listed below. If you have any questions, please feel
free to call me at 1-860-424-3534.

Please mail the results to the following address.

Attn:  Mike Firsick
Division of Radiation
Department of Energy & Environmental Protection-
79 Elm Street
Hartford, CT 06106

Thank you.

%L@zé

Bob Clark



ATTACHMENT 8

Survey Results — Aircraft Stored Outside






Background Count Determination

Y

Instrument Operability Check

Eberline E600 w/ SSPA3, | Ludlum 2241-2 w/ 44-
SN 03038 (kcpm) 2, SN 235027 (kcpm)

Source: DEP-026 Source: DEP-026

Cs-137 1 uCi Cs-137, 1 uCi

Pre: 155 kepm Pre: 68 kepm

Post: 152 kcpm

Post: 69 kepm

Eberline E600
w/ SSPA3, Ludlum 2241-2 w/
SN 03038 44-2, SN 235027
# (kcpm) (kcpm)
1 1.75 1.00
2 1.82 1.06
3 1.78 1.03
4 1.72 9
5 1.88 97
6 1.82 .98
7 1.76 .94
8 1.99 1.11
9 2.0 1.00
10 1.74 1.01
Average | 1.82 1.00




" Ludlum 2241-3 Scan MDC



€

Eberline E600 Scan MDC

Lower Limit of Detection {LLD}

cpm
Rinimum Detectahrle Contamination {MDC}

8134  dpm




