Risk Assessment for Proposed Uranium and Vanadium Mill at the Pifion Ridge Property

Appendix Al Impact of Tailings on Birds (Radiological)

Mallard

CaseName 37101-3 Rad Total T1

ContRad TotalDose (imGy/d)

Fb-210 BAJE-02

Ra-226 L42E+03

Th-230 L 19E+D1

Th-232 4. 46E-02
Benchmark (mGy/d) 5.00E+00  Garisto {2005)
SI (-} 2.B6E+02
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Risk Assessment for Proposed Uranium and Vanadium Mill at the Pifion Ridge Property

Mallard
CaseName
ContRad
WaterConc (Bg/L)
SedConc ( Bg/lgDWY)
BenthosTF i L/kgl'W)
BenthosConc ( Bg'keFW)
AgVegTl (LikgFW)
AgVesCone ( Bg/keFW)
IfromWater( Bqg/d)
IFromSe di Bog'd)
IfromBenthosi Bo/d)
IfromAqVeg Bg/d)
TotalliBg/d)

Scaled TFid/kgFW)
Mallard Cone { By/keFWV)
DCi( Gyly per Bg'kg)
DiiGyiv)

DCe { Gy/y per Bg/m3)
De

TotalDose

TotalDosel mGy/d)

37101-3 Rad Total T1

Pb-210

1.T4E+02

4. T0E+04

5.00E+02

BTIE+4

1L.50E+02

2A1E+M

1.04E+01

T.99E+01

1L.63E+04

L.63E+03

1.B0E+04

T.94E-01

1.43E+04

219E-0a

3 14E-02

6.08E-10

1.0aE-04

3.15E-02

B.63E-02

Max, Cell Lia)

Kd:Bachtzl Jacobs 1998

LS DOE (2003)

=SWConc{ Bg/L) * BenthosTH L/kgFW)
Bird & Schwartz { 1996)

=5WConc{Bg/L) * AqVegsTFL/kgFW
=SWConc{ Bg/L) * WaterliL/d)

=SedConc(Bg/kgDW) * Sedl{kgDW/d)

=BenthosConc{ Bq/kgFW) * Foodl{ gFW/d ) *frBentho/ 1000 g/kg )
=AqVegConc{BgkgFW) * Foodli gFW/d* fraqVeg/ 1000 g/kg)

=IWater(Bg/d +ISediBg/d 1+ Benthos(Bg/d )+ 1AgVegiBg/d)

NCRF (1096)

=Totalli Bg/d)*Scaled TF(d/kgFW)

Amiro (1997

=MallardConc(Bg'kg) * Di(Gy'y per Bglkg)

Amiro (1997

=WaterConc{ Bg/L) * De{Gyfy per Bg/m3) * 1000 Lfm3
=DiiGy/y) + De(Gyly)

=TotalDose(Gyivy 7 365(dfv) * 10000mGCy/Gy)
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Risk Assessment for Proposed Uranium and Vanadium Mill at the Pifion Ridge Property

Mallard

CaseName 37101-3 Rad Tatal T1

ContRad Ra-226

WalterConc ( Bg/L) 6.26E+01 Max, Cell 1{a)

Sed Cone (Bg/lgDWW) A0TE+D5  KdiCSA N2BE.1(2008)

BenthosTF ( L/kgF\V) LODE+03  US DOE (2003)

BenthosCone | Bg/'keFW) 6.26E+  =5WConc(Bg/L) * BenthosTH LkgFW)

AqVegTF (LikgF'W) 2LO0E+05 1S DOE (2003) & Bird & Schwartz (19

AgqVegCone (Bg/lkgl'W) L2SE+07  =SWConc{Bg/L) * AgVegsTF L'kgFW

IfromWateri Bo/d) ATEE+X) =5WConc{Bg/L) * Waterl(L/d)

IfromSedi Bg/d) S21E+02 =SedConc(Bg/kgDW) * Sed (ke DW/d)

IfromBenthos Bg/d) LITE+M  =BenthosConc{ Bg/kgFW) * Food[{ gFW/d ) *frBentho/ 1 000{ g/kg )
IfromAg Vegi Bg/d) T.A3E+05 =AgVegConc{BgkgFW) * Foodl{ gFWid* frAq¥eg/ 1000{g/kg)
Totalli Bg/d) TO5E+05  =IWateriBg/d)+ISediBg/d )+IBenthos(Bg/d -+ 1Aq¥egiBg/d)
Scaled TFid/kgF\W) 6.61E-01 Clulow at al (1992)

Mallard Conc { Bg/keFW) 5.25E405  =Totall{Bg/dy*Scaled TF{d/kgFW)

DCi{ Gy'y per By'kg) 084E-04  Amiro (1997)

Di (Gyiy) SATE+02 =MallardConc(Bg'kg) * Di(Gy/y per Bgikg)

DCe ( Gviv per Bg/m3) A20E-11 Amiro (1997

De 200E-06 =W ate rConc{ Bg/L) * De(Gyfy per Bg/m3) * 1000 Lfm3
Totallose SATEH02  =Di(Gyfy) + De(Gyly)

TotalDose( mGy/d) LA42E+03  =TotalDose(Gyly) / 3650dy) * 1000(mGy/Gy)
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Risk Assessment for Proposed Uranium and Vanadium Mill at the Pifion Ridge Property

Mallard

CaseName 37101-3 Rad Total T1

ContRad Th-230

WaterCone (Byg/L) LOZE+03  Max, Cell 1id)

SedCone | Bg/lgDW) 1.O2E+08 Kd:IAEA (1994)

BenthosTF (L/kgFW) LODE+02 TS DOE (2003)

BenthosCone ( Bg/'keF'W) LOZE+DS  =SWConciBg/L) * BenthosTHL/kgFW)

AqVegTF (L/kgFW) 530E+02  US DOE (2003)

AqVegConc (Bg/keglFW) 540E+05  =5WCono Bg/L) * AqVegsTHL/kgFW

IfromWater( Bqg/d) 6. 1IE+01  =SWConc{ Bg/L) * WaterliL/d)

IfromSedi Bg/d) L73E+05  =SedConc(BgkgDW) * SedlikaDW/d)

IfromPenthoesi Bg'd) LYIE+M  =BenthosConc{ Bg/kgFW) * Foodl{ gFWid ) *frBentho/1000(g/kg)
IfromAg Veg Bo/d) A3TE+M =AqVegConc{ BghkgFW) * Foodli gFW/id)* frAq¥eg/ 1000{ g'kg)
Totalli By/d) L26E405  =[WateriBg/d)+SediBg/d +IBenthos(Bg/d )+ TAqVeg(Bg/d)
Scaled TF(d/keFW) L99E-02 (C5A N2EE.1 (2008)

Mallard Cone (Bg/kegF'W) 4. 40E403  =Totall{ Bg/d)*Scaled TFid/kgFW)

DCi i Gyly per Bg'kg) 9.64E-4  Amiro (1997

Di(Gylyl 433E+00  =MallardConc({Bg'kg) * Dii Gy'y per Bg/kg)

DCe ( Gy per Bg/m3) TASE-1Z Amiro (1997

De T29E-06  =WaterCone{ Bg/L) * Diei Gyfy per Bg/m3) * 1000 L/m3
TotalDose 433E400  =DiiGyfy) + De(Gyly)

TotalDoselmGy/d) L19E+01  =TotalDose(Gylyy £ 3650dy) * 1000{mGy/Gy)
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Risk Assessment for Proposed Uranium and Vanadium Mill at the Pifion Ridge Property

Mallard

CaseName 37101-3 Rad Total T1

ContRad Th-232

WaterConc (Bg/L} 4 48E400  Max, Call 1(f)

SedConc { Bg/lgDWY) 4 48E+05 Kd:IAEA (1994)

BenthosTF (L/kgFW) LOOE+02  US DOE (2003)

BenthosConc | Bg'keFW) 4.48E+02 =5WConc{Bg/L) * BenthosTH L/kgFW )

AqVegTF (LikgFW) 5.30E+02  US DOE (2003)

AqVegConc (Bg/kgl'W) 23TE+03 =5WConc{ Bg/L) * AqVegsTF L/kgFW

IfromWater(Bg/d) 269E-01  =SWConci Bg/L) * WaterliL/d)

IfromSe d{ Bg/d) TEIE+IZ  =SedConc(Bg/kgDW) * Sedl{kgDW/d)

IfromBenthosi Bog'd) 8.40E+01  =BenthosConci Bg'kgFW) * FoodI{ gFW/d )*frBentho/ 1000( z'kg )
IfromAqgVegi Bg/d) L4BE+02  =AgVegConc{BgkgFW) * Foodli gFWid)* frAqVeg/ 1000{ g/kg)
Totall{Bg/d) 994E+02  =[Water(Bg/d+SediBg/d )+ Benthos(Bg/d i+ LAqV egiBg/d)
Scaled TFid/keF\V) L99E-02 CS5A MNIBE.1 (2008)

Mallard Conc ( Bg/keF\V) LOTE+0L  =Totall{ Bg/dy*Scaled TFid/kgFW)

DCi i Gyvly per By'kg) B24E-M  Amiro 1997

Di(Gwiy) LO3E-02 =MallardConc(Bg'kg) * Di(Gy'y per Bglkg)

DCe { Gy/y per Bg/m3) 6.22E-12 Amiro 1997}

e 2T9E-08  =WaterConci Bg/L) * Dei{Gyfy per Bg/m3) * 1000 Lim3
Totalllose LA3E-02  =DiiGy/fy) + De(Gyiy)

TotalDosel mGy/d) 446E-02 =TotalDoseiGy/yv) £ 365(d'y) * 1000{mGy/Gy)
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