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Department of Energy
West Vafley Demonstration Project

10282 Rock Springs Road
West VaHey, NY 14171-9799

To the Reader:

This report, prepared by the United States (U.S.) Department of Energy (DOE) West Valley Demonstration
Project (WVDP), summarizes the environmental protection program at the WVDP for calendar year 2015.

Monitoring and surveillance of the WVDP facilities are conducted to verify that public health and safety
and the environment are protected. The quality assurance requirements applied to the environmental
monitoring program by the DOE confirm the validity and accuracy of the monitoring data.

At the WVDP, radiological air emissions are controlled and permitted by the U.S. Environmental Protection
Agency (EPA) under National Emission Standards for Hazardous Air Pollutants, Subpart H, regulations.
Nonradiological liquid effluent discharges are controlled and permitted through the New York State
Pollutant Discharge Elimination System. Generation, storage, and treatment of hazardous and mixed
wastes are conducted in accordance with Resource Conservation and Recovery Act interim status
regulations and New York State Environmental Conservation Law.

Air, surface water, groundwater, storm water, soil, sediment, and biological samples are collected and
analyzed for radiological and nonradiological constituents. The resulting data are evaluated to assess
effects of activities at the WVDP on the nearby public and the environment.

The calculated dose to the hypothetical critical receptor from airborne radiological emissions in 2015 was
estimated to be <4.7% of the lO-millirem (mrem) EPA limit. The dose from combined airborne and water-
borne radiological releases in 2015 to the same individual was estimated to be <0.49% of the 100-mrem
DOE limit, verifying that dose received by off-site residents continues to be minimal.

Safety performance at the WVDP during 2015 continued to be outstanding. In 2015, the employees
achieved 1.7 million consecutive safe work hours without a lost-time work injury or illness, while accom-
plishing complex decontamination, demolition, and waste management activities.

CH2M HILL BWXT West Valley, LLC (CHBWV) continued to perform Phase 1 Decommissioning and Facility
Disposition activities for DOE during 2015. The term of the Phase 1 Decommissioning and Facility
Disposition contract is from August 2011 to March 2020.

If you have any questions or comments about the information in this report, please contact WVDP
Communications at (716) 942-4601 or by email at Lynette.Bennett@chbwv.com . You may also complete
and return the enclosed survey.

Sincerely,

/

	

dn C. Bower, Director
West Valley Demonstration Project
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Can We Make This Report More Useful to You?

We want to make the WVDP Annual Site Environmental Report useful to its readers.  Please take a few 

minutes to let us know if the report meets your needs.  You can e-mail or mail this survey, or call 

Lynette Bennett at: 

 phone:    (716) 942-4601

 email:    Lynette.Bennett@chbwv.com

 mailing address:  WEST VALLEY DEMONSTRATION PROJECT

     10282 ROCK SPRINGS ROAD

     WEST VALLEY, NY 14171

1. How do you use the WVDP Annual Site Environmental Report?

G To learn general information about the WVDP

G To learn about doses received for the current year

G To learn about site compliance information

G !"#$%&'()#(*+,(-&#")#(-./)"-0(-&%1#2,).(/11%-3(#4%&%
G Other:  ___________________________________

2. Does the WVDP Annual Site Environmental Report contain enough:

a. Useful illustrations and graphs? G  Yes  G  No

b. Project background information? G  Yes  G  No

c. 53/(-&/63#7%38$)",-4#/-*")0%&/"-9# G  Yes  G  No

Comments:  ___________________________________

3. Is this report: (please check one)

G At appropriate technical level?

G Too technical?    For example: 

     _____________________________________________

G  Not technical enough?   For example: 

     _____________________________________________

4. If you could change this report to make it more readable and useful to you, what would you 

change?

  _____________________________________________________________________________

5.! "#$%!&'!()*+!$,-.&$%&)/0

G U.S. DOE    G :1(3&(4#"*63/%1
G NYSERDA    G Media

G ;&'()#$".()-0(-&#"*63(<%$(-3=# G Group: _______________________________

G Public interest group  G Individual:  _______________________________

6. To help us identify our audience, please indicate your educational background. 

G Graduate degree:  G##53/(-&/63# G##>"-23/(-&/63
G Undergraduate degree: G##53/(-&/63# G##>"-23/(-&/63
G Experience with science outside college setting

G ?/&&1(#")#-"#23/(-&/63#7%38$)",-4
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WVDP Annual Site Environmental Report - Calendar Year 2015 EXE-1

Purpose of This Report

The Annual Site Environmental Report for the West Valley 

!"#$%&'()*$%+ ,($-".'+ /01!,+ $(+ ,($-".'2+ 3&+ 45673&8"9+

'$+ 4($:39"+ 3%;$(#)*$%+ )6$5'+ "%:3($%#"%')7+ .$%93*$%&+

)'+ '8"+01!,+ '$+#"#6"(&+ $;+ '8"+ 45673.<+ '$+ '8"+ =%3'"9+

>')'"&+/=?>?2+!"4)('#"%'+$;+@%"(AB+/!C@2+D")9E5)('"(&<+

)%9+'$+$'8"(+3%'"("&'"9+&')F"8$79"(&?++G%+)..$(9)%."+H3'8+

!C@+ C(9"(+ IJK?KL<+ M@%:3($%#"%'<+ >);"'B<+ )%9+ D")7'8+

N"4$(*%A<O+ '83&+ 9$.5#"%'+ &5##)(3P"&+ .)7"%9)(+ B")(+

IQKR+"%:3($%#"%')7+#$%3'$(3%A+9)')<+9"&.(36"&+'8"+4"(-

;$(#)%."+ $;+ '8"+ 01!,S&+ "%:3($%#"%')7+ #)%)A"#"%'+

&B&'"#+ /@T>2<+ .$%U(#&+ .$#473)%."+H3'8+ "%:3($%#"%')7+

&')%9)(9&+)%9+("A57)*$%&<+)%9+83A873A8'&+3#4$(')%'+"%:3-

($%#"%')7+ #$%3'$(3%A+ 4($A()#&?+ + 01!,+ ).*:3*"&+ )("+

.$%95.'"9+3%+.$$4"()*$%+H3'8+'8"+V"H+W$(F+>')'"+@%"(AB+

N"&")(.8+)%9+!":"7$4#"%'+X5'8$(3'B+/VW>@N!X2?+

Project Status

Y8"+01!,+3&+7$.)'"9+$%+'8"+&3'"+$;+)+;$(#"(+.$##"(.3)7+

%5.7")(+;5"7+("4($."&&3%A+47)%'<+H83.8+&85'+9$H%+3%+KZ[\?+++

G%+KZ]Q<+,5673.+^)H+Z\_J\]+/'8"+01!,+X.'2+H)&+4)&&"9<+

H83.8+)5'8$(3P"9+!C@+'$+9"#$%&'()'"+)+#"'8$9+;$(+&$739-

3;B3%A+ )44($`3#)'"7B+ \\Q<QQQ+ A)77$%&+ /A)72+ /I?R+ #3773$%+

73'"(&+a^b2+$;+73E539+83A8_7":"7+()93$).*:"+H)&'"+/D^02+'8)'+

("#)3%"9+)'+'8"+&3'"?+>$7393U.)*$%+6B+:3'(3U.)*$%+/1GY2+$;+

'8"+D^0+6"A)%+3%+KZZ\+)%9+H)&+.$#47"'"9+3%+>"4'"#6"(+

IQQI?++X.*:3*"&+;$(+9".$%')#3%)*%A+)%9+93&#)%'73%A+'8"+

;).373*"&+)%9+;$(+#)%)A3%A+)%9+93&4$&3%A+$;+H)&'"&+H"("+

'8"%+3%3*)'"9+)%9+.$%*%5"9+'8($5A8+'8"+"%9+$;+IQKR?+

Record of Decision.  G%+X4(37+IQKQ<+!C@+("7")&"9+)+N".$(9+

$;+ !".3&3$%+ /NC!2+ ;$(+ '8"+ c3%)7+ @%:3($%#"%')7+ G#4).'+

>')'"#"%'+/c@G>2+;$(+'8"+01!,+)%9+'8"+0"&'"(%+V"H+W$(F+

V5.7")(+>"(:3."+d"%'"(+/0VWV>d2+/Mc3%)7+@%:3($%#"%')7+

G#4).'+>')'"#"%'+;$(+!".$##3&&3$%3%A+)%9e$(+̂ $%A_Y"(#+

>'"H)(9&834+ )'+ '8"+ 0"&'+ 1)77"B+ !"#$%&'()*$%+ ,($-".'+

)%9+0"&'"(%+V"H+W$(F+V5.7")(+>"(:3."+d"%'"(<O+!C@e@G>_

QII\<+3&&5"9+$%+f)%5)(B+IZ<+IQKQ2?++G%+'8"+c@G><+!C@+)%9+

VW>@N!X+":)75)'"9+;$5(+)7'"(%)*:"&g+>3'"_H39"+N"#$:)7<+

>3'"_H39"+d7$&"_G%_,7)."<+,8)&"9+!".3&3$%#)F3%A<+)%9+V$+

X.*$%?++,8)&"9+!".3&3$%#)F3%A+H)&+39"%*U"9+)&+'8"+4("-

;"(("9+)7'"(%)*:"?+=%9"(+'83&+)7'"(%)*:"<+9".$##3&&3$%-

3%A+H377+6"+.$%95.'"9+3%+'H$+48)&"&?

 

!5(3%A+,8)&"+K+>3'"+!".$##3&&3$%3%A<+)+%5#6"(+$;+83A87B+

.$%')#3%)'"9+;).373*"&+H377+6"+("#$:"9+5%9"(+)+;).373*"&+

93&4$&3*$%+.$%'().'+)H)(9"9+3%+IQKK+/93&.5&&"9+6"7$H2?+

>$37+("#"93)*$%+).*$%&+H377+6"+4"(;$(#"9+5%9"(+)+&"4-

)()'"+,8)&"+K+.$%'().'+;$77$H3%A+'8"+;).373*"&+93&4$&3*$%+

.$%'().'?++,8)&"+K+)7&$+3%.759"&+.8)().'"(3P)*$%+H$(F+)%9+

;$.5&"9+&'593"&+'8)'+H377+;).373')'"+;5'5("+9".3&3$%#)F3%A+

;$(+'8"+("#)3%3%A+;).373*"&+$(+)(")&+$%+'8"+4($4"('B?++Y8"+

$(3A3%)7+ "&*#)'"9+ .$&'+ ;$(+ )77+ $;+ '8"+ ,8)&"+ K+H$(F+H)&+

)44($`3#)'"7B+K?I+63773$%+9$77)(&+/c@G><+IQKQ2?+ +Y8"+.$#-

47"'"+c@G>+)%9+'8"+NC!+.)%+6"+:3"H"9+$%73%"+)'+'8"+!C@_

01!,+H"6&3'"+)'+HHH?H:?9$"?A$:?

,8)&"+I+H377+)99("&&+'8"+0)&'"+Y)%F+c)(#+/0Yc2<+'8"+H)&'"+

93&4$&)7+ )(")&<+ )%9+ '8"+%$%_&$5(."+)(")+$;+ '8"+A($5%9-

H)'"(+ 475#"?+ + !C@+ 3%'"%9&+ '$+ .$#47"'"+ )%B+ ("#)3%3%A+

01!,+ 9".3&3$%#)F3%A+H3'8+ 3'&+ ,8)&"+ I+ 9".3&3$%+ /'$+ 6"+

#)9"+H3'83%+KQ+B")(&+$;+'8"+NC!2+3%+)+>5447"#"%')7+@G>+

)%9+"`4".'&+'$+&"7".'+"3'8"(+("#$:)7+$(+3%_47)."+.7$&5("<+

$(+ )+ .$#63%)*$%+ $;+ '8$&"+ 'H$+ ;$(+ '8"+ 4$(*$%&+ $;+ '8"+

&3'"+ ;$(+H83.8+ 3'+8)&+9".$##3&&3$%3%A+ ("&4$%&36373'B?+ + G%+

>"4'"#6"(+ IQKR<+ !C@+ )H)(9"9+ )+ .$%'().'+ ;$(+ 4("4)()-

*$%+$;+)+4($6)6373&*.+4"(;$(#)%."+)&&"&&#"%'+'$+39"%*;B+

)%9+("95."+5%."(')3%'B+3%+9".$##3&&3$%3%A+9".3&3$%&+;$(+

'8"+("#)3%3%A+;).373*"&?++G%+!"."#6"(+IQKR<+!C@+3&&5"9+)+

("E5"&'+ ;$(+ 3%;$(#)*$%+ &""F3%A+ ;""96).F+ ;($#+.$%'().-

'$(&+ )%9+ 3%'"("&'"9+ 4)(*"&+ ("A)(93%A+ '8"3(+ .)4)6373*"&+

)%9+4($4$&"9+3%%$:)*:"+)44($).8"&+;$(+4"(;$(#)%."+$;+

'8"+,8)&"+I+>5447"#"%')7+@G>?+

 

DOE/NYSERDA Consent Decree.  !C@+ )%9+ VW>@N!X+

(").8"9+)%+)A(""#"%'+$%+'8"+.$&'+&8)(3%A+;$(+.7")%54+$;+

'8"+01!,+)%9+'8"+0VWV>d+6B+&3A%3%A+)+d$%&"%'+!".(""+

$%+ X5A5&'+ K[<+ IQKQ+ 3%+ '8"+ =?>?+ !3&'(3.'+ d$5('<+0"&'"(%+

!3&'(3.'+$;+V"H+W$(F?+0837"+ '8"+d$%&"%'+!".(""+9"U%"&+

'8"+.$&'_&8)(3%A+)A(""#"%'<+3'+9$"&+%$'+)h".'+3%+)%B+H)B+

H8)'+'8"+.7")%54+H377+6"+$(+'8"+"%9+&')'"+$;+ '8"+01!,+

)%9+'8"+0VWV>d?

!"#$%$&'()*$(+,($&,-).,-/0"#/1) )C%+ f5%"+JQ<+IQKK<+!C@+

)H)(9"9+ '8"+ ,8)&"+ K+ !".$##3&&3$%3%A+ )%9+ c).373'B+

!3&4$&3*$%+d$%'().'+'$+dDIT+DG^^+i+L)6.$.F+j+037.$`<+

0"&'+ 1)77"B<+ ^^d+ /dDL012<+ #)9"+ 54+ $;+ dDIT+ DG^^<+

L)6.$.F+ j+ 037.$`+ Y".8%3.)7+ >"(:3."&+ k($54<+ G%.?<+ )%9+

@%:3($%#"%')7+ d8"#3.)7+ d$(4$()*$%?+ + G%+ X4(37+ IQKR<+

dDL01+ .8)%A"9+ 3'&+ %)#"+ '$+ dDIT+ DG^^+ L0lY+ 0"&'+

1)77"B?++Y8"+).($%B#+dDL01+8)&+%$'+.8)%A"9?++dDL01S&+

&#)77+ 65&3%"&&+ 4($'mAm+ 3&+ X#"(3.)%+ !"#$73*$%+ )%9+

V5.7")(+!".$##3&&3$%3%A<+G%.?++Y8"+'"(#+$;+'8"+.$%'().'+

3&+ )44($`3#)'"7B+%3%"+ B")(&?+ + Y8"+ &.$4"+$;+ '8"+ .$%'().'+

EXECUTIVE SUMMARY



!"#$%&'#()%**+,-

./01(233%+4()56#(!3'5,73*#36+4(8#97,6(:(;+4#3<+,(=#+,(>?@A((((

3&+ 93:39"9+ 3%'$+ ;$5(+ 4(3#)(B+#37"&'$%"&?+ + Y8"+ ;$77$H3%A+

4($:39"&+'8"+.$%'().'+&')'5&+)'+'8"+"%9+$;+.)7"%9)(+B")(+

/dW2+IQKR+;$(+").8+$;+'8"&"+#37"&'$%"&g+

Milestone 1 - .,2+%'/')0'%,#"&,-),3)/4')#"-$(/'0(),3)5$/-

0$6'7)89:)"/)/4'):;*<: 

Y8"+IQKR+#37"&'$%"+K+).*:3*"&+3%.759"9+4($.5("#"%'+)%9+

$4"()*$%)7+'"&*%A+$;+&4".3)73P"9+"E534#"%'+9"&3A%"9+;$(+

("#$'"_.$%'($77"9+ 9".$%')#3%)*$%<+ ("#$:)7<+ )%9+ $:"(+

4).F3%A+'8"+.)%3&'"(&+3%'$+83A87B+&83"79"9+1"(*.)7+>'$()A"+

d)&F&+ /1>d&2+ 3%&39"+ '8"+ T)3%+ ,7)%'+ ,($."&&+ L53793%A+

/T,,L2<+)%9+'()%&4$(')*$%+$;+'8"&"+][?R+'$%+.)&F&+'$+'8"+

%"H7B+ .$%&'(5.'"9+ $5'9$$(+ 3%'"(3#+ &'$()A"+ 4)9+ $%+ '8"+

01!,+&$5'8+47)'")5?++Y8"+&5.."&&;57+)%9+&);"+7$)93%A+)%9+

("7$.)*$%+$;+;$5(+D^0+&'$()A"+.)&F&<+").8+.$%')3%3%A+U:"+

D^0+.)%3&'"(&<+'$+'8"+$%_&3'"+D^0+d)&F+>'$()A"+,)9+H)&+

.$#47"'"9+3%+!"."#6"(+IQKR?+++

Milestone 2 - <0,#'(($-=>)(4$+2'-/)"-7),?@($/')7$(+,("%)

,3) "%%) %'="#A)B"(/') CB"(/')'D$(&-=)"/) /4'):;*<)B4'-)

/4') <4"(') E) *'#,22$(($,-$-=) "-7) !"#$%$/A) *$(+,($&,-)

.,-/0"#/)B"()$((F'7)/,).8G:;HI)

!5(3%A+ IQKR<+ &4".3)73P"9+ "E534#"%'+ H)&+ 4($.5("9+ '$+

$6')3%+ 9$&"+ ()'"&+ $;+ '8"+ ("#)3%3%A+ .$%')3%"(&+ $;+ %$%_

D^0+ '8)'+ H377+ 6"+ ("#$:"9+ ;($#+ '8"+ T,,L+ ;$(#"(+

d8"#3.)7+ ,($."&&+ d"77+ /d,d2?+ + ^"A).B+ 7$H_7":"7+ H)&'"+

/^^02+&834#"%'+3&+RQn+.$#47"'"<+7"A).B+#3`"9+^^0+&834-

#"%'+ 3&+ KQQn+ .$#47"'"<+ )%9+ 7"A).B+ 3%95&'(3)7+ )%9+ 8)P-

)(9$5&+H)&'"+&834#"%'+ 3&+KQQn+.$#47"'"?+ +Y8"+V5.7")(+

N"A57)'$(B+d$##3&&3$%+/VNd2+ 3&&5"9+)+M>4".3)7+,).F)A"+

X5'8$(3P)*$%+ />,X2O+ ;$(+ '8"+ 13'(3U.)*$%+ /1GY2+ #"7'"(+

'()%&4$(')*$%+4).F)A"+3%+IQKR?++,7)%&+H"("+&56&"E5"%'7B+

#)9"+'$+3%&')77+'8"+("E53("9+3#4).'+73#3'"(+$%+'8"+4).F-

)A"<+)%9+'$+&834+'8"+#"7'"(+4).F)A"+)%9+'H$+)993*$%)7+

$:"(&3P"9+^^0+4).F)A"&+'$+)%+$h&3'"+93&4$&)7+;).373'B?

EXE-2                          

!

                               Shipment of legacy waste                                                                                                                

     )J'2,5"%),3)")89:)#"-$(/'0)30,2)/4')K<<G)

storage rack using remote-controlled equipment                                                                                                                

Four casks were placed on the interim 

89:)."(L)M/,0"=')<"7)$-)NOEP))))))))))                                                                                                    



!"#$%&'#()%**+,-

./01(233%+4()56#(!3'5,73*#36+4(8#97,6(:(;+4#3<+,(=#+,(>?@A EXE-3

Milestone 3 - *'2,%$&,-)"-7)0'2,5"%),3)/4')K<<G)"-7)

the VIT facility: 

,("4)()*$%&+.$%*%5"9+;$(+9"#$73*$%+$;+'8"+T,,L+)%9+

1GY+ ;).373'B<+ 3%.7593%A+ .8)().'"(3P)*$%+ $;+ 83A8_8)P)(9+

)(")&<+)%9+("#$:)7+$;+')%F&e:"&&"7&<+4343%A<+."373%A+A(39&<+

73A8*%A<+)%9+)&6"&'$&?++X993*$%)7+4("4)()*$%&+;$(+9"#-

$73*$%+ 3%:$7:"9+ 3&$7)*$%+$;+5*73'B+ 73%"&<+)%9+9".$%')#3-

%)*$%+$;+ '8"+1GY+."77+)%9+T,,L+."77&+ 3%.7593%A+("#$:)7+

$;+ "E534#"%'+)%9+9"6(3&?+ G%&')77)*$%+$;+ )+N"47)."#"%'+

1"%*7)*$%+>B&'"#+/N1>2+3%+'8"+T,,L+6"A)%+3%+IQKo?+Y8"+

%"H+&B&'"#+6"A)%+$4"()*$%+3%+X5A5&'+IQKR?

Milestone 4 - .,2+%'&,-),3) "%%)B,0L)7'(#0$Q'7) $-) /4')

<'03,02"-#'):,0L) M/"/'2'-/) $-#%F7$-=) 7$(+,($&,-) ,3)

/4')G"%"-#'),3)M$/')!"#$%$&'(I)

!5(3%A+ IQKR<+ #)3%'"%)%."+ )%9+ ("4)3(+ $;+ 3%;()&'(5.'5("+

.$%*%5"9?+ + >$#"+$;+ '83&+H$(F+ 3%:$7:"9+4"(&$%%"7+ ("7$-

.)*$%+ ;($#+ '8"+ X9#3%3&'()*$%+ L53793%A+ 3%+ 4("4)()*$%+

;$(+9"#$73*$%+$;+'83&+&'(5.'5("?++X%+3($%+'(")'#"%'+U7'"(+

H)&+)99"9+'$+'8"+A($5%9H)'"(+H)'"(+&5447B+&B&'"#+;$(+

4$')67"+H)'"(+3%+IQKR?++Y8"+&B&'"#+H)&+.$%:"('"9+;($#+

)+&5(;)."+H)'"(+&5447B+'$+)+A($5%9H)'"(+H)'"(+&5447B+3%+

IQKo+'$+)77$H+;$(+;5'5("+.7$&5("+)%9+9"#$73*$%+$;+'8"+&3'"+

5*73'B+($$#+)p).8"9+'$+'8"+T,,L?

N"4)3(&+ '$+ '8"+ ^)F"+ K+ >4377H)B<+ .$#47"'"9+ 95(3%A+ IQKo<+

H"("+ 9)#)A"9+ )&+ )+ ("&57'+ $;+ '8"+ &3A%3U.)%'+ )#$5%'+ $;+

()3%+ '8)'+ ;"77+$:"(+)+&8$('+*#"+4"(3$9+$%+ f57B+Ko<+IQKR?+

N"#$:)7+ $;+ 9"6(3&+ 9$H%&'(")#+ $;+ '8"+ 9)#&+ )%9+ &8$('+

'"(#+("4)3(&+H"("+#)9"+ 3%+IQKR?+ +!5(3%A+IQKR<+'8"+93&-

.8)(A"+;($#+&'$(#+H)'"(+$5q)77+>QZ+H)&+("($5'"9+'$+)77"-

:3)'"+"($&3$%+$;+'8"+7)A$$%+"#6)%F#"%'?

Y8"+dDL01+.$%'().'+&.$4"+)7&$+3%.759"&+.$%*%5"9+&);"+

$4"()*$%+$;+'8"+&3'"+'8($5A8g

i+ #)%)A3%A+)%9+#)3%')3%3%A+&3'"+3%;()&'(5.'5("r

i+ #)3%')3%3%A+'8"+7)A$$%+&B&'"#r

i+ .$%95.*%A+"%:3($%#"%')7+#$%3'$(3%A+)%9+#)3%')3%3%A+

.$#473)%."+H3'8+01!,+("A57)'$(B+)%9+4"(#3'+("E53("-

#"%'&r+)%9

i+ #)3%')3%3%A+ '8"+0Yc<+ '8"+ VNd+ 73."%&"9_93&4$&)7+ )(")+

/V!X2<+ )%9+ '8"+ %$('8+ 47)'")5+ ,"(#")67"+ Y(")'#"%'+

0)77+/,Y02?

Major Site Programs

Safety Success.+Y8"+()93$7$A3.)7+)%9+8)P)(9$5&+H$(F+"%:3-

($%#"%'+)'+'8"+01!,+H)(()%'&+&'(3.'+)98"("%."+'$+&);"'B+

4($."95("&?+ +X&+$;+!"."#6"(+JK<+ IQKR<+dDL01+)%9+ 3'&+

&56.$%'().'$(&+ ).83":"9+ )44($`3#)'"7B+ K?[+#3773$%+ .$%-

&".5*:"+H$(F+8$5(&+H3'8$5'+)+7$&'_*#"+H$(F+)..39"%'+$(+

377%"&&<+$%"+$;+'8"+6"&'+&);"'B+(".$(9&+3%+'8"+!C@+.$#47"`?

 

:"(/')R"-L)!"02) C:R!H)R"-L)"-7);"F%/)*0A$-=)MA(/'2)

CRS;*MH1+ 03'8+ )%+ 57*#)'"+ A$)7+ $;+ 4(":"%*%A+ '8"+

!

))J'0,F/'7)MOT)(/,02)B"/'0),FU"%%)7$(#4"0=')))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))))

J'2,5"%),3)+0,#'(()5'(('%()30,2)/4')

K<<G)$-)+0'+"0"&,-)3,0)7'2,%$&,-)))))))))))))))))))))      



!"#$%&'#()%**+,-

WVDP Annual Site Environmental Report - Calendar Year 2015

5%9"(A($5%9+ &'""7+ ')%F&+ ;($#+.$(($93%A+5%9"(+)#63"%'+

')%F+)%9+:)57'+.$%93*$%&<+'8"+01!,+3%&')77"9+)+Yj1!>+3%+

'8"+0Yc+3%+IQKQ?++Y8"+Yj1!>+H)&+9"&3A%"9+'$+("95."+'8"+

73E539+:$75#"&+3%+'8"+')%F&<+'8"("6B+("95.3%A+'8"+8)(#-

;57+"h".'&+$;+.$(($&3$%+$%+'8"+5%9"(A($5%9+H)&'"+')%F&+

&3'5)'"9+H3'83%+.$%.("'"+:)57'&+$(3A3%)77B+3%&')77"9+3%+'8"+

KZ\Q&?++Y8"+&B&'"#+8)&+$4"()'"9+"h".*:"7B+&3%."+&')('54+

H3'8+$%7B+ '"#4$()(B+ &85'9$H%&+ ;$(+#3%$(+ ("4)3(&?+ + Y8"+

&B&'"#+8)&+).83":"9+'8"+;$77$H3%A+("&57'&+)&+$;+ '8"+"%9+

$;+IQKRg

i+ #)3%')3%"9+9(B+.$%93*$%&+3%+')%F&+]!_K+)%9+]!_Ir

i+ #)3%')3%"9+ 73E539+ 7":"7&+ 6"7$H+ 7":"7+ 3%93.)'$(&+ 3%+

')%F&+]!_K+)%9+]!_I+:)57'&+)%9+4)%&r+

i+ #)3%')3%"9+'8"+73E539+7":"7+3%+')%F+]!_J+6"7$H+'8"+7":"7+

3%93.)'$(+)%9+("95."9+73E539+7":"7&+3%+')%F+]!_or

i+ #)3%')3%"9+ '8"+ 9(B+ .$%93*$%+ $;+ '8"+ ')%F+ ]!_Je]!_o+

:)57'r+)%9

i+ .$%*%5"9+ '$+ ).83":"+ 7$H"(+ ("7)*:"+ 85#393'B+ 3%+ '8"+

')%F&+)%9+:)57'&+("95.3%A+'8"+.$(($&3$%+()'"?

>B&'"#+$4"()*$%&+ .$%*%5"+ '$+ 6"+#$%3'$("9+ '$+ ("95."+

)3(+ 3%U7'()*$%<+ )%9+ 3%93:395)7+ )3(+ s$H&+ )("+ )9-5&'"9+ '$+

#)3%')3%+)+')(A"'+$;+tJQn+("7)*:"+85#393'B+3%+'8"+')%F&+

)%9+:)57'&?

VJ.@9$#'-('7) *$(+,("%) W0'") CV*WH1+ + 0)'"(+ 7":"7+ 9)')+

3%93.)'"+ '8"+ .)4+ )%9+ &75((B+ H)77+ 3%&')77"9+ 3%+ IQQ]+ )("+

.)5&3%A+'8"+H")'8"("9+^):"(B+*77+'$+6".$#"+9(B+3%+&$#"+

)(")&+)&+9"&3A%"9?++N"95."9+H)'"(+:$75#"+"`'().'"9+;($#+

'8"+3%'"(."4'$(+'("%.8+&3%."+'8"+.)4+)%9+&75((B+H)77+H"("+

3%&')77"9+ )7&$+ .$%*%5"&+ '$+ 3%93.)'"+ A($5%9H)'"(+ s$H+

'8($5A8+'8"+V!X+3&+"h".*:"7B+6"3%A+("95."9?

<'02'"Q%')R0'"/2'-/):"%%)C<R:H)<'03,02"-#'1 The full-

&.)7"+ ,Y0<+ 3%&')77"9+ 3%+ V$:"#6"(+ IQKQ<+ 8)&+ %$H+ 6""%+

#$%3'$("9+ ;$(+U:"+B")(&?+ +,"(;$(#)%."+#$%3'$(3%A+9)')+

.$77".'"9+'$+9)'"+.$%*%5"+'$+3%93.)'"g+

i+ A($5%9H)'"(+s$H+4)p"(%&+3%+'8"+,Y0+)(")+)("+&3#37)(+

'$+'8$&"+$6&"(:"9+4(3$(+'$+,Y0+.$%&'(5.*$%+3%93.)*%A+

'8)'+ '8"+ ,Y0+ 3%&')77)*$%+9$"&+ %$'+ &56&')%*)77B+ )7'"(+

A($5%9H)'"(+s$H+.$%93*$%&+$%+'8"+%$('8+47)'")5r

 

i+ A($5%9H)'"(+ '(")'#"%'+ 6B+ 3$%+ "`.8)%A"+ 3&+ $..5((3%A+

)&+":39"%."9+6B+ '8"+ ;).'+ '8)'+ &'($%*5#_ZQ+).*:3'B+ 3%+

A($5%9H)'"(+3%&39"+'8"+,Y0+3&+"3'8"(+%$'+9"'".'"9+$(+

&56&')%*)77B+ 7$H"(+ $:"()77+ '8)%+ &'($%*5#_ZQ+ ).*:3'B+

7":"7&+54A()93"%'+$;+'8"+,Y0r

i+ A"$.8"#3.)7+93h"("%."&+$6&"(:"9+3%+A($5%9H)'"(+'8)'+

8)&+#3A()'"9+3%'$+)%9+'8($5A8+'8"+P"$73'"+)7&$+3%93.)'"+

'8)'+3$%+"`.8)%A"+/3?"?<+'(")'#"%'2+3&+$..5((3%Ar++

i+ '8"+ #$&'+ "7":)'"9+ .$%."%'()*$%&+ $;+ &'($%*5#_ZQ+

$6&"(:"9+3%&39"+'8"+,Y0+$..5(+H3'83%+("7)*:"7B+%)(($H+

P$%"&+H83.8+)("+7$.)'"9+H8"("+475#"+#3A()*$%+54A()-

93"%'+$;+'8"+,Y0+;$77$H&+4(";"("%*)7+A($5%9H)'"(+s$H+

4)'8&<+&5.8+)&+4(";"("%*)7+#3A()*$%+'8($5A8+'8"+&7).F-

H)'"(+&"E5"%."r

i+ &'($%*5#_ZQ+ ).*:3'B+ 3%+ A($5%9H)'"(+ 3##"93)'"7B+

9$H%A()93"%'+$;+'8"+,Y0+8)&+9".(")&"9+$:"()77r+)%9

i+ &'($%*5#_ZQ+ ).*:3'B+ '8)'+ 8)9+ )7(")9B+ #3A()'"9+ 4)&'+

'8"+,Y0+4(3$(+'$+3'&+3%&')77)*$%+3&+.$%*%53%A+'$+#3A()'"+

9$H%A()93"%'?++D$H":"(<+&'($%*5#_ZQ+.$%."%'()*$%&+

)("+9".(")&3%A+3%+&$#"+H"77&+;5('8"(+9$H%A()93"%'+$;+

'8"+ ,Y0+ )%9+ )("+ "`4".'"9+ '$+ 9".(")&"+ $:"(+ *#"+ )&+

A($5%9H)'"(+'(")'"9+6B+'8"+,Y0+s$H&+'$H)(9&+'8"&"+

)(")&?

L)&"9+ $%+ '8"+ IQKR+ &)#473%A+ ("&57'&<+ '8"("+ H"("+ %$+

9"'".'"9+ &'($%*5#_ZQ+ .$%."%'()*$%&+ A(")'"(+ '8)%+

K?Q@_QR+ ud3e#^+ /KQ<QQQ+ 43.$_d5(3"&+ 4"(+ 73'"(+ a4d3e^b2+

9$H%A()93"%'+$;+'8"+,Y0+)%9+%$+9"'".'"9+&'($%*5#_ZQ+

.$%."%'()*$%&+)6$:"+K?Q@_Q\+ud3e#^+/K<QQQ+4d3e^2+3%+'8"+

9$H%A()93"%'+")&'"(%+7$6"+$;+'8"+&'($%*5#_ZQ+475#"?

Y8"&"+ $6&"(:)*$%&+ 3%93.)'"+ '8"+ $%A$3%A+ 4($."&&"&+

H3'83%+'8"+,Y0+.$%*%5"+'$+).83":"+'8"+("#"93)7+).*$%+

$6-".*:"&+$;+ '8"+,Y0+9"U%"9+ 3%+ '8"+,Y0+,"(;$(#)%."+

T$%3'$(3%A+,7)%?

X-5$0,-2'-/"%)K"-"='2'-/)MA(/'2)

CXKMH

Y8"+ 01!,+ @T>+ &)*&U"&+ '8"+ ("E53("#"%'&+ $;+ !C@+

C(9"(+oJ\?K<+M!"4)('#"%')7+>5&')3%)6373'B<O+)%9+ 3&+)+F"B+

4)('+$;+'8"+01!,+G%'"A()'"9+>);"'B+T)%)A"#"%'+>B&'"#?+

G%+ IQKR<+ 01!,+ "#47$B""&+ .$%*%5"9+ '$+ 9"#$%&'()'"+

'8"3(+.$##3'#"%'+'$+)%+)77_3%.75&3:"+)44($).8+'$+&);"'B<+

.$$(93%)*%A+'8"+@T>+H3'8+$'8"(+&);"'B+#)%)A"#"%'+)%9+

H$(F+ 47)%%3%A+ 4($."&&"&+ '8($5A8+ '8"+ 3%'"A()'"9+ "%:3-

($%#"%')7<+ 8")7'8<+ )%9+ &);"'B+ #)%)A"#"%'+ 4($A()#?++

dDL01+("."3:"9+)+."(*U.)'"+$;+ ("A3&'()*$%+;$(+ 3'&+@T>+

5%9"(+ G%'"(%)*$%)7+ C(A)%3P)*$%+ ;$(+ >')%9)(93P)*$%+

KoQQKgIQQo+$%+f57B+JK<+IQKI+)%9+H)&+("."(*U"9+3%+IQKR?+

EXE-4



 !"#$%&"'($))*+,

-./0'122$*3'(45"' 2&4+62)"25*3'7"86+5'9':*3"2;*+'<"*+'=>?@ EXE-5

Compliance.+ 01!,+ #)%)A"#"%'+ .$%*%5"9+ '$+ 4($-

:39"+ &'($%A+ &544$('+ ;$(+ "%:3($%#"%')7+ .$#473)%."+ 3%+

IQKR?+N"E53("#"%'&+)%9+A539)%."+;($#+)4473.)67"+&')'"+

)%9+ ;"9"()7+ &')'5'"&<+ "`".5*:"+$(9"(&<+!C@+$(9"(&<+ )%9+

&')%9)(9&+ )("+ 3%'"A()'"9+ 3%'$+ '8"+ ,($-".'S&+ .$#473)%."+

4($A()#?+

i+ Y8"("+ H"("+ %$+ V"H+ W$(F+ >')'"+ ,$775')%'+ !3&.8)(A"+

@73#3%)*$%+ >B&'"#+ />,!@>2+ 4"(#3'+ 73#3'+ %$%.$#473-

)%."+":"%'&+3%+dW+IQKR?+++

i+ C:"(+ KQJ+ '$%&+ $;+ #)'"(3)7+ H)&+ 93:"('"9+ ;($#+ 7)%9-

U77&+ '8($5A8+ '8"+ 01!,+ (".B.73%A+ 4($A()#+ 3%+ IQKR?+

X993*$%)77B<+ '8"+ &.()4+ #"')7+ (".B.73%A+ 4($A()#+ H)&+

("&')('"9+3%+IQKR?++

i+ G%&4".*$%&+ 6B+ '8"+ V"H+ W$(F+ >')'"+ !"4)('#"%'+ $;+

@%:3($%#"%')7+d$%&"(:)*$%+&8$H"9+.$%*%5"9+,($-".'+

.$#473)%."+H3'8+)4473.)67"+"%:3($%#"%')7+)%9+8")7'8+

("A57)*$%&+3%+IQKR?

i+ N"E53("#"%'&+ $;+ '8"+ @#"(A"%.B+ ,7)%%3%A+ )%9+

d$##5%3'B+ N3A8'_'$_v%$H+ X.'+ H"("+ #"'+ 3%+ IQKR+ 6B+

.$77".*%A+3%;$(#)*$%+)6$5'+8)P)(9$5&+#)'"(3)7&+5&"9+

)'+'8"+,($-".'+)%9+#)F3%A+'83&+3%;$(#)*$%+):)37)67"+'$+

'8"+)44($4(3)'"+"#"(A"%.B+("&4$%&"+$(A)%3P)*$%&?

i+ V$+ "`.""9)%."&+ '$+ '8"+ @%:3($%#"%')7+ ,($'".*$%+

XA"%.BS&+ V)*$%)7+ @#3&&3$%+ >')%9)(9&+ ;$(+ D)P)(9$5&+

X3(+ ,$775')%'&+ /V@>DX,2+ 9$&"+ &')%9)(9+ $..5(("9+ 3%+

IQKR?+

X-5$0,-2'-/"%)K,-$/,0$-=)@)<'03,02"-#')Y-7$#"/,0(1 As 

4)('+$;+'8"+01!,+@T><+"%:3($%#"%')7+#$%3'$(3%A+.$%*%-

5"9+$%+)%9+%")(+'8"+&3'"+'$+9"'".'+)%9+":)75)'"+.8)%A"&+

3%+'8"+"%:3($%#"%'+("&57*%A+;($#+,($-".'+/$(+4("_,($-".'2+

).*:3*"&+)%9+'$+)&&"&&+'8"+"h".'+$;+)%B+&5.8+.8)%A"&+$%+

'8"+"%:3($%#"%'+$(+85#)%+4$457)*$%?++03'83%+'8"+"%:3-

($%#"%')7+#$%3'$(3%A+4($A()#<+)3(6$(%"+)%9+H)'"(6$(%"+
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Year Activity

1954 The!Federal!Atomic!Energy!Act!(AEA)!promoted!commercialization!of!reprocessing!spent!nuclear!fuel.!

1959 NYS!established!the!Office!of!Atomic!Development!(OAD)!to!coordinate!the!atomic!industry.

1961
The!NYS!OAD!acquired!3,345!acres!(1,354!ha)!of!land!in!Cattaraugus!County,!Town!of!Ashford!(near!West!Valley),!in!

western!New!York!and!established!the!WNYNSC.

1962
Davison!Chemical!Company!established!Nuclear!Fuel!Services,!Inc.!(NFS)!as!a!nuclear!fuel!reprocessing!company,!and!

reached!an!agreement!with!NYS!to!lease!the!WNYNSC!(also!referred!to!as!"the!Center").

1966

NFS!constructed!and!operated!the!commercial!nuclear!fuel!reprocessing!facility!at!the!WNYNSC!from!1966!to!1972.!NFS!

processed!640!metric!tons!(mt)!of!spent!reactor!fuel!at!the!facility,!generating!660,000!gallons!(gal)!(2.5!million!liters![L])!

of!highly!radioactive!liquid!waste.!A!5"acre!landfill,!the!U.S.!Nuclear!Regulatory!Commission!(NRC)"licensed!disposal!area!

(NDA)!was!operated!for!disposal!of!waste!generated!from!the!reprocessing!operations!from!1966!until!1986.!Also,!a!

15"acre!commercial!disposal!area,!the!SDA!regulated!by!NYS!agencies,!under!delegation!of!authority!from!the!NRC,!

accepted!low"level!radioactive!waste!(LLW)!from!operations!at!the!WNYNSC!and!from!off"site!facilities!from!1963!until!

1975.

1972

In!1972,!while!the!plant!was!closed!for!modifications,!more!rigorous!regulatory!requirements!were!imposed!upon!fuel!

reprocessing!facilities.!NFS!determined!the!costs!to!meet!regulatory!requirements!of!spent!nuclear!fuel!reprocessing!

were!not!economically!feasible.!NFS!then!notified!the!NYSERDA,!the!successor!to!NYS!OAD,!in!1976!that!they!would!

discontinue!reprocessing!and!would!not!renew!the!lease!that!would!expire!at!the!end!of!1980.

1975

Water!infiltrated!into!the!New!York!State"Licensed!Disposal!Area!(SDA)!trenches!and!waste!burial!operations!ceased.!

Between!1975!and!1981,!NFS!pumped,!treated,!and!released!liquids!to!the!adjacent!stream.!Redesigning!the!covers!

reduced,!but!did!not!eliminate,!water!accumulation!in!the!trenches.!

1980

The!United!States!(U.S.)!Congress!passed!Public!Law!96"368,!the!West!Valley!Demonstration!Project!Act!(WVDP!Act),!

requiring!the!U.S.!Department!of!Energy!(DOE)!to!be!responsible!for!solidifying!the!liquid!high"level!radioactive!waste!

(HLW)!stored!in!underground!tanks,!disposing!of!the!waste!that!would!be!generated!by!solidification,!and!

decontaminating!and!decommissioning!the!facilities!used!during!the!process.!Per!the!WVDP!Act,!the!DOE!entered!into!a!

Cooperative!Agreement!with!NYSERDA!that!established!the!framework!for!cooperative!implementation!of!the!WVDP!

Act.!Under!the!agreement,!DOE!has!exclusive!use!and!possession!of!a!portion!of!the!Center!(i.e.,!WNYNSC)!known!as!the!

Project!Premises!(approximately!167!acres!at!that!time).!A!supplement!to!the!Cooperative!Agreement!(1981!

amendment)!between!the!two!agencies!set!forth!special!provisions!for!the!preparation!of!a!joint!Environmental!Impact!

Statement!(EIS).!

1981

DOE!and!NRC!entered!into!a!Memorandum!of!Understanding!(MOU)!that!established!specific!agency!responsibilities!and!

arrangements!for!informal!review!and!consultation!by!NRC.!Because!NYSERDA!holds!the!license!and!title!to!the!

WNYNSC,!NRC!put!the!technical!specifications!of!the!license!(CSF"1)!in!abeyance!to!allow!DOE!to!carry!out!the!

responsibilities!of!the!WVDP!Act.

1982
West!Valley!Nuclear!Services!(WVNS),!a!Westinghouse!subsidiary,!was!chosen!by!DOE!to!be!the!management!and!

operating!contractor.!WVNS!commenced!operations!at!the!WVDP!on!February!28,!1982.

1983

Before!discontinuing!fuel!reprocessing!operations,!NFS!had!accepted!750!spent!fuel!assemblies!which!remained!in!

storage!in!the!on"site!fuel!receiving!and!storage!(FRS)!area.!Between!1983!and!1986,!625!of!those!assemblies!were!

returned!to!the!utilities!that!owned!them.!In!1983,!NYSERDA!assumed!management!responsibility!for!the!SDA!and!

focused!efforts!on!minimizing!infiltration!of!water!into!the!trenches.!In!the!1990s,!installation!of!a!geomembrane!cover!

over!the!entire!SDA!and!an!underground!barrier!wall!were!successful!in!eliminating!increases!in!trench!water!levels.!The!

DOE!selected!the!vitrification!(VIT)!process!as!the!preferred!method!for!solidifying!the!HLW!into!glass.!

1984

Non"radioactive!testing!of!a!full"scale!VIT!system!was!conducted!from!1984–1989.!NFS!entered!into!an!agreement!with!

DOE!in!which!DOE!assumed!ownership!of!the!remaining!125!fuel!assemblies!in!the!FRS!pool!and!the!responsibility!for!

their!removal.!

TABLE!INT"1

Historic!Timeline!of!the!WNYNSC!and!the!WVDP
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Year Activity

1986

A!large!volume!of!radioactive,!non"HLW!would!result!from!WVDP!activities.!On"site!disposal!of!most!of!this!waste!was!

evaluated!in!an!Environmental!Assessment!(EA![DOE/EA"0295,!April!1986]),!and!a!finding!of!no!significant!impact!(FONSI)!

was!issued.!The!Coalition!on!West!Valley!Nuclear!Waste!(The!Coalition)!and!the!Radioactive!Waste!Campaign!filed!suit!

contending!an!EIS!should!have!been!prepared.!The!NYS!Department!of!Environmental!Conservation!(NYSDEC)!was!

authorized!by!the!U.S.!Environmental!Protection!Agency!(EPA)!to!administer!the!Resource!Conservation!and!Recovery!

Act!(RCRA)!hazardous!waste!program.

1987

A!decision!to!potentially!dispose!of!LLW!at!the!Project!led!to!a!legal!disagreement!between!DOE,!The!Coalition,!and!the!

Radioactive!Waste!Campaign.!The!lawsuit!was!resolved!by!a!Stipulation!of!Compromise!which!states!that!LLW!disposal!

at!the!site!and!the!potential!effects!of!erosion!at!the!site!must!be!included!in!a!comprehensive!EIS.

1988

In!December!1988,!the!DOE!and!NYSERDA!issued!a!Notice!of!Intent!(NOI)!in!the!Federal!Register!(FR)!to!prepare!an!EIS!in!

accordance!with!Section!102(2)(C)!of!the!National!Environmental!Policy!Act!(NEPA)!and!Section!8"0109!of!the!New!York!

State!Environmental!Quality!Review!(SEQR)!Act.!To!prepare!for!VIT,!the!integrated!radiological!waste!treatment!system!

was!constructed!to!process!liquid!supernatant!from!the!underground!waste!tanks!by!removing!most!of!the!radioactivity!

in!the!supernatant,!concentrating!the!liquid,!and!blending!it!with!cement.!The!HLW!sludge!layer!was!then!washed!to!

remove!soluble!salts.!The!water!containing!the!salts!was!also!stabilized!into!cement.!About!20,000!drums!of!cement"

stabilized!LLW!were!stored!in!the!aboveground!drum!cell.!The!process!was!completed!in!1995.

1990

Organic!solvent!was!observed!in!a!groundwater!monitoring!well!immediately!downgradient!of!the!NDA!in!1983.!

Following!characterization!of!the!area,!an!interceptor!trench!bordering!the!northeast!and!northwest!boundaries!of!the!

NDA!and!a!liquid!pretreatment!system!(LPS)!were!built!in!1990–1991.!The!trench!was!designed!to!collect!liquid!that!

might!migrate!from!the!NDA!and!the!LPS!was!designed!to!recover!free!organic!product!(if!present)!from!the!recovered!

liquid.!To!date,!no!organic!product!has!been!detected!in!the!interceptor!trench!water;!therefore,!the!water!has!been!

pumped!and!treated!through!the!LLW!treatment!system.!In!1990,!NYS!was!granted!the!authority!to!regulate!the!

hazardous!waste!constituents!of!radioactive!mixed!waste.!Subsequently,!a!Title!6!New!York!State!Official!Compilation!of!

Codes,!Rules,!and!Regulations!(NYCRR)!RCRA!Part!373"3!(Part!A)!Permit!Application!for!the!WVDP!was!filed!with!NYSDEC!

for!storage!and!treatment!of!hazardous!and!mixed!wastes.

1992

In!1992,!DOE!and!NYSERDA!entered!into!a!RCRA!§3008(h)!Administrative!Order!on!Consent!(Consent!Order)!with!

NYSDEC!and!the!EPA.!The!Consent!Order!pertained!to!management!of!hazardous!waste!and/or!hazardous!constituents!

from!solid!waste!management!units!(SWMUs)!at!the!WVDP.!It!also!required!DOE!and!NYSERDA!to!perform!a!RCRA!

Facility!Investigation!(RFI)!at!the!WNYNSC!to!determine!if!there!had!been!or!if!there!was!potential!for!a!release!of!RCRA!

hazardous!constituents.!Final!RFI!reports!were!submitted!in!1997,!completing!the!Consent!Order!investigative!activities.

1993

In!1993,!gross!beta!activity!in!excess!of!1.0E"06!microcuries!per!milliliter!(µCi/mL)!(the!DOE!Derived!Concentration!Guide!

[DCG]!for!strontium"90,!the!applicable!guidance!at!that!time)!was!detected!in!surface!water!on!the!north!plateau,!in!the!

vicinity!of!sampling!location!WNSWAMP.!The!gross!beta!radioactivity!was!determined!to!be!strontium"90.

1994

Extensive!subsurface!investigations!delineated!the!extent!of!the!strontium"90!plume!and!determined!that!the!plume!

originated!beneath!the!southwest!corner!of!the!main!plant!process!building!(MPPB)!during!NFS!operations!and!migrated!

toward!the!northeast!quadrant!of!the!north!plateau.!A!second!lobe!of!contamination!was!attributed!to!the!area!of!

former!lagoon!1,!which!was!backfilled!in!1984.

1995

In!1995,!a!groundwater!recovery!system!consisting!of!three!wells!was!installed!on!the!north!plateau!to!extract!and!treat!

the!strontium"90"contaminated!groundwater.!In!1999,!a!pilot"scale!permeable!treatment!wall!(PTW)!was!constructed!to!

test!this!passive!in"situ!remediation!technology.!The!VIT!building!shielding!was!installed!in!1991,!the!slurry"fed!ceramic!

melter!was!assembled!in!1993,!and!the!remaining!major!components!were!installed!and!tested!by!the!end!of!1994.!In!

1995,!the!VIT!facility!was!completed,!fully!tested,!and!"cold!operations"!began.!!

TABLE!INT"1!(continued)

Historic!Timeline!of!the!WNYNSC!and!the!WVDP
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Introduction

Year Activity

1996

The!DOE!and!NYSERDA!issued!a!draft!EIS!(DEIS)!for!completion!of!the!WVDP!and!closure!or!long"term!management!of!

the!WNYNSC.!Following!evaluation!of!the!public!comments!on!the!DEIS,!the!Citizen!Task!Force!was!convened!to!enhance!

stakeholder!understanding!and!input!regarding!the!WVDP/WNYNSC!closure!process.!VIT!operations!began!in!1996!and!

continued!into!2002,!producing!275!ten"foot"tall!stainless"steel!canisters!of!hardened!radioactive!glass!containing!

16.1!million!curies!of!radioactive!material,!primarily!cesium!and!strontium,!with!the!radioactivity!from!daughter!products!

included!(decay!corrected!to!January!1,!2014,!WVNS"CAL"396).!The!VIT!melter!was!shut!down!in!September!2002.!

NYSDEC!and!DOE!entered!into!an!Order!on!Consent!negotiated!under!the!Federal!Facilities!Compliance!Act!(FFCA)!for!

handling,!storage,!and!treatment!of!mixed!wastes!at!the!WVDP.!The!Seneca!Nation!of!Indians!Cooperative!Agreement!

was!signed!in!1996!to!foster!government"to"government!relationships!between!the!Seneca!Nation!and!the!U.S.!

government,!as!represented!by!DOE.

1999

VIT!expended!materials!processing!was!initiated!to!begin!processing!unserviceable!equipment!from!the!VIT!facility.!This!

success!helped!in!developing!a!remote"handled!waste!facility!(RHWF)!to!process!large"scale,!highly!contaminated!

equipment!excessed!during!decontamination!and!decommissioning!(D&D)!activities.

2000 Restructuring!of!the!work!force!and!construction!of!the!RHWF!began.

2001

The!125!spent!fuel!assemblies!that!remained!in!storage!at!the!WVDP!since!1975!were!prepared!for!transport!to!the!

Idaho!National!Engineering!and!Environmental!Laboratory!(INEEL).!Initial!decontamination!efforts!began!in!two!

significantly!contaminated!areas!in!the!MPPB,!the!process!mechanical!cell!and!the!general!purpose!cell,!to!place!the!cells!

in!a!safer!configuration!for!future!facility!decommissioning.!!DOE!published!formal!notice!in!66!FR!16447!to!split!the!EIS!

process!into!(1)!the!WVDP!Waste!Management!EIS,!and!(2)!the!Decommissioning!and/or!Long"Term!Stewardship!EIS!at!

the!WVDP!and!the!WNYNSC.

2002
NRC!issued!"Decommissioning!Criteria!for!the!West!Valley!Demonstration!Project!(M"32)!at!the!West!Valley!Site;!Final!

Policy!Statement"!(67!FR!5003).

2003 The!remaining!125!spent!fuel!assemblies!were!shipped!to!INEEL,!allowing!for!decontamination!of!the!FRS!to!begin.

2004
The!RHWF!became!operational.!Major!decontamination!efforts!continued!and!site!footprint!reduction!began!as!20!office!

trailers!were!removed.!In!December,!the!6!NYCRR!Part!373"2!Permit!Application!(i.e.,!Part!B)!was!submitted!to!NYSDEC.

2005

In!June,!the!DOE!published!its!final!decision!on!the!"WVDP!Waste!Management!Environmental!Impact!Statement!(68!FR!

26587)."!The!DOE!implemented!the!preferred!alternative!for!the!management!of!LLW!and!mixed!LLW.!The!decision!on!

transuranic!(TRU)!waste!was!deferred,!and!the!canisters!of!vitrified!HLW!will!remain!in!on"site!storage!until!they!can!be!

shipped!to!a!repository.!In!November,!the!WVDP!was!downgraded!to!a!Category!3!nuclear!facility,!marking!the!first!time!

in!the!site's!history!that!it!has!been!designated!the!least!of!the!three!DOE!nuclear!facility!designations.!The!

categorization!is!based!on!amounts,!types,!and!configuration!of!the!nuclear!materials!stored!and!their!potential!risks.!!

2006

An!EA!(DOE/EA"1552)!evaluating!the!proposed!decontamination,!demolition,!and!removal!of!36!facilities!was!issued.!By!

the!end!of!2006,!11!of!the!36!structures!were!removed.!!The!DOE"WVDP!office!initiated!a!collaborative,!consensus"

based!team!process,!referred!to!as!the!"Core!Team,"!that!involved!DOE,!NYSERDA,!EPA,!the!New!York!State!Department!

of!Health!(NYSDOH),!NRC,!NYSDEC,!and!later!West!Valley!Environmental!Services,!LLC!(WVES).!This!team!brought!

individuals!with!decisionmaking!authority!together!to!resolve!challenging!issues!surrounding!the!WVDP!EIS!process!and!

to!make!recommendations!to!move!the!Project!toward!an!"Interim!End"State"!prior!to!issuance!of!the!"Final!EIS!for!the!

Decommissioning!and/or!Long"Term!Stewardship!at!the!WVDP!and!the!WNYNSC."!Shipment!of!the!cement"filled!LLW!

drums!was!initiated.

2007

Demolition!and!removal!of!four!more!structures!identified!under!DOE/EA"1552!was!completed.!On!June!29,!2007,!DOE!

awarded!WVES!a!four"year!contract!(Contract!DE"AC30"07CC30000)!to!conduct!the!next!phase!of!cleanup!operations!at!

the!WVDP.!The!remaining!drums!of!cemented!LLW!in!the!drum!cell!were!packaged!and!shipped!to!the!Nevada!Test!Site!

for!disposal.!In!the!fall!of!2007,!an!Interim!Measure!(IM)!to!minimize!water!infiltration!into!the!NDA!was!initiated!with!

site!surveys!and!soil!borings.

TABLE!INT"1!(continued)

Historic!Timeline!of!the!WNYNSC!and!the!WVDP
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Year Activity

2008

During!2008,!a!trench!was!excavated!along!two!sides!of!the!NDA,!on!the!south!plateau.!The!trench!was!backfilled!with!

bentonite!and!soil!to!form!a!slurry!wall,!a!low"permeability!subsurface!barrier!to!infiltration.!A!geomembrane!cover!was!

placed!over!the!entire!landfill.!!On!the!north!plateau,!additional!subsurface!soil!and!groundwater!samples!were!collected!

in!the!summer!and!fall!of!2008!to!further!characterize!chemical!and!radiological!constituents!within!the!contaminated!

groundwater!plume!beneath!and!downgradient!of!the!MPPB.!The!revised!DEIS!for!Decommissioning!and/or!Long"Term!

Stewardship!at!the!WVDP!and!WNYNSC!was!issued!in!December!for!public!review,!which!continued!through!

September!8,!2009.!Concurrently,!the!Proposed!Phase!1!Decommissioning!Plan!(DP)!for!the!WVDP!was!prepared!and!

submitted!to!NRC.

2009
Extensive!characterization!was!completed!on!the!north!plateau!in!2009!to!delineate!the!leading!edge!of!the!subsurface!

strontium"90!groundwater!plume!and!to!find!a!suitable!material!to!capture!and!retain!the!contamination.!

2010

In!January,!DOE!and!NYSERDA!issued!the!final!EIS!(FEIS)!for!the!WVDP!and!the!WNYNSC!(DOE/EIS"0226).!The!phased!

decisionmaking!alternative!was!selected!as!the!preferred!alternative.!The!phase!2!decision!was!deferred!for!no!more!

than!10!years.!In!February,!NRC!issued!a!Technical!Evaluation!Report!(TER)!for!the!DP,!concluding!that!the!DP!was!

consistent!with!the!preferred!alternative!in!the!EIS.!A!SEQR!notice!of!completion!for!the!EIS!and!its!acceptance!by!

NYSERDA!was!issued!on!January!27,!2010.!On!April!14,!2010,!!DOE!issued!the!Record!of!Decision!(ROD)!for!the!EIS,!and!

on!May!12,!NYSERDA!issued!a!SEQR!Findings!Statement,!selecting!the!phased!decisionmaking!alternative.!

On!August!17,!2010,!DOE!and!NYSERDA!reached!an!agreement!and!signed!a!Consent!Decree!that!formally!defined!the!

cost!sharing!for!cleanup!of!the!WVDP!and!the!WNYNSC.!In!September!2010,!a!revised!RCRA!Part!373"2!Permit!

Application!was!submitted!to!NYSDEC.!An!860"foot"long!full"scale!PTW!near!the!leading!edge!of!the!strontium"90!plume!

was!installed!and!completed.!The!Tank!and!Vault!Drying!System!(T&VDS)!was!installed!to!reduce!the!harmful!effects!of!

corrosion!on!the!underground!waste!tanks.!MPPB!cell!decontamination!and!deactivation!activities!continued.

2011

DOE!awarded!the!Phase!1!Decommissioning!and!Facility!Disposition!contract!to!CH2M!HILL!!!B&W!West!Valley,!LLC!

(CHBWV)!on!June!29,!2011.!The!"continuity!of!contract"!period!extended!to!August!29,!2011!during!which!time!work!

activities!were!transitioned,!environmental!monitoring!continued,!and!licenses!and!permits!were!transferred!to!CHBWV.!!

A!separate!contract!was!awarded!to!Safety!and!Ecology!Corporation!to!implement!work!associated!with!the!Phase!1!

characterization!support!services,!which!are!requirements!of!the!Phase!1!DP.!!In!September!2011,!DOE!and!NYSERDA!

jointly!awarded!a!Phase!1!Studies!contract!to!Enviro!Compliance!Solutions!to!identify!and!implement!the!Phase!1!

Studies.!!The!objective!of!the!studies!is!to!use!technical!experts!to!conduct!scientific!studies!that!will!facilitate!

interagency!consensus!for!decisionmaking!in!the!Phase!2!decommissioning!process.

2012

CHBWV!continued!work!on!the!Phase!1!Decommissioning!Facilities!Disposition!Contract,!including!design!of!the!HLW!

Canister!Interim!Storage!System,!continued!legacy!waste!shipment,!preparation!for!demolition!of!the!MPPB!and!VIT!

facility,!and!demolition!of!nonradiological!Balance!of!Site!Facilities!(BOSF).!!Demolition!of!the!nonradiologically!

contaminated!portions!of!the!01"14!building!began!in!2012.!DOE!issued!a!final!Waste!Incidental!to!Reprocessing!(WIR)!

evaluation!for!the!VIT!melter!in!February!2012,!determining!that!this!vessel!is!LLW!incidental!to!reprocessing!and!

therefore!may!be!managed!under!DOE's!authority!in!accordance!with!the!requirements!of!LLW.!!Phase!1!Studies!teams!

of!Subject!Matter!Experts!(SMEs)!continued!development!of!recommendations!for!the!identified!areas!of!study.!!

Environmental!characterization!of!surface!soils!and!soil!excavations!performed!in!2012!included!characterization!of!two!

reference!areas,!the!HLW!Canister!Interim!Storage!System!area,!and!two!building!footprints!following!demolition.!

TABLE!INT"1!(continued)

Historic!Timeline!of!the!WNYNSC!and!the!WVDP
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Compliance Program
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.BA(B04&0'(XYZ?O(GW)4%)#79(/07*&"#79(78(*+&(/253%"()94(
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2015 Accomplishments and Highlights at 

the WVDP
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Environmental Compliance Summary
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<%33(4&"7>>%''%79(*+&(b//a:(*+&(-V@(8)"%3%*6:(WK,E:(*+&(

<)'*&<)*&0( *0&)*>&9*( 3)1779':( )94( )( 92>5&0( 78( 7*+&0(

8)"%3%#&'(G'&&(E%120&(AFDNOH?((I7(4&"7>>%''%79%91()"#79'(

<%33(5&(*)=&9(79(*+&(,@E(70(*+&(I.!:()94(*+&(")9%'*&0'(

78( $%*0%T&4(Ke,(<%33(5&( ')8&36( '*70&4(79( '%*&?( (IJDAW.!(

<%33(>)9)1&(*+&(D.!?((/+)'&(O(<)'(70%1%9)336(&'#>)*&4(*7(

*)=&(2;(*7(O^(6&)0':(420%91(<+%"+(#>&(.BA(<%33(>)9)1&(

*+&('%*&P'(0&>)%9%91(8)"%3%#&'(%9()(')8&(>)99&0?(

@+&( /+)'&( S( 4&"%'%79:( <+%"+( %9$73$&'( 4&*&0>%9%91( *+&(

4&"7>>%''%79%91( );;07)"+( 870( *+&( 0&>)%9%91( 8)"%3%#&'(

G&?1?:(*+&(*<7(%9)"#$&(0)4%7)"#$&(<)'*&(4%';7')3(8)"%3%#&'(

79(*+&('72*+(;3)*&)2()94(*+&(294&0107294(<)'*&('*70)1&(

*)9='H:(<%33(5&(>)4&(<%*+%9(O^(6&)0'(78(*+&(AVD(WB.?((.BA(

)94(IJDAW.!()0&("200&9*36("7942"#91()44%#79)3('"%&9N

#T"('*24%&'(G%?&?:(/+)'&(O(D*24%&'H(*7(8)"%3%*)*&(%9*&0)1&9"6(

"79'&9'2'(79(4&"7>>%''%79%91(4&"%'%79'(870(*+&(0&>)%9N

%91(8)"%3%#&'?

INOPC:!:)3QR

35;;'$<!/B!M&%K7%#*!P-D#$!48'*#!R!'-D!48'*#!S



ECS-5WVDP Annual Site Environmental Report - Calendar Year 2015

Environmental Compliance Summary

35..(#;#-0'(! :-K7$/-;#-0'(! N;.'&0! 30'0#;#-0! 1:N32?(((

V9(E&502)06(S^OX:(.BA()94(IJDAW.!()99729"&4( *+)*()(

D2;;3&>&9*)3(AVD(<%33(5&(;0&;)0&4(*7('2;;70*(*+&(/+)'&(S(

4&"%'%79?( ( V9(.&"&>5&0( S^OY:(.BA( %''2&4( )( 0&L2&'*( 870(

%9870>)#79( '&&=%91( 8&&45)"=( 807>( "79*0)"*70'( )94(

7*+&0( %9*&0&'*&4(;)0#&'( 0&1)04%91( *+&%0( ");)5%3%#&'( )94(

;07;7'&4(%997$)#$&();;07)"+&'(870(;&0870>)9"&(78(*+&(

D2;;3&>&9*)3(AVD?( ( @+%'(>)0=&*( 0&'&)0"+(<%33( )''%'*(.BA(

<%*+(%4&9#86%91(%9*&0&'*&4()94(");)53&("7>;)9%&'(*7(;&0N

870>(*+&(D2;;3&>&9*)3(AVD(870(/+)'&(S(4&"%'%79'(870(*+&(

4%';7')3()0&)'()94(*+&(294&0107294('*70)1&(*)9='?

4$/@'@7(7*%&!4#B/$;'-&#!M**#**;#-0?!!/0%70(*7(;0&;)0)N

#79(78(*+&(D2;;3&>&9*)3(AVD:()(;075)5%3%'#"(;&0870>)9"&(

)''&''>&9*(<%33(5&(;0&;)0&4(*7('2;;70*(*+&(/+)'&(S(4&"%N

'%79?((.BA()94(IJDAW.!()<)04&4(*+&("79*0)"*(*7(I&;*29&(

)94( F7>;)96:( V9"?( %9( D&;*&>5&0( S^OY( *7( ;&0870>( *+%'(

)''&''>&9*( 870( /+)'&( S( 78( *+&( /+)'&4( .&"%'%79>)=%91(

!3*&09)#$&(870(*+&(,-./()94(,IJIDF?((@+&(<70=(*7(5&(

;&0870>&4(294&0(*+&("79*0)"*(%9"324&'(*+&(87337<%91(8720(

&3&>&9*'c

d( ;&0870>( '&9'%#$%*6( )9)36'&'( *7( ;07$%4&( 9&)0N*&0>(

4%0&"#79(*7('%*&(4)*)("733&"#79()"#$%#&':(

d( *0)9'%#79( &Q%'#91( "7>;79&9*'( 78( )( 4&*&0>%9%'#"(

;&0870>)9"&( )''&''>&9*( *7( )( ;075)5%3%'#"( >74&3%91(

;3)m70>( *7( %4&9#86( "+)91&'( 9&"&'')06( %9( *+&(>74&3(

'*02"*20&:( %9;2*( ;)0)>&*&0( 4%'*0%52#79:( *+&( 9&&4( 870(

)44%#79)3( 4)*):( 70( *+&( 9&&4( 870( 4%h&0&9*( >74&3%91(

);;07)"+&':(

d( ;0&;)0&( *+&( 3791( *&0>( ;075)5%3%'#"( ;&0870>)9"&(

)''&''>&9*( *7( '2;;70*( 4&"%'%79( >)=%91( )94( >&&*(

0&L2%0&>&9*'(78(IA/!()94(DAwW:()94(

d( ;0&;)0&("+);*&0'()94();;&94%"&'(870(*+&(D2;;3&>&9*)3(

AVD( )'( 0&L2%0&4( 56( *+&( D2;;3&>&9*)3( AVD( "79*0)"N

*70?( (G@+&(D2;;3&>&9*)3(AVD("79*0)"*(+)'(97*(6&*(5&&9(

)<)04&4?H

Phase 1 Studies?((V9(D&;*&>5&0(S^OO:(.BA()94(IJDAW.!(

R7%9*36( )<)04&4( *+&( /+)'&( O( D*24%&'( "79*0)"*( *7( A9$%07(

F7>;3%)9"&(D732#79':(V9"?:()9(%94&;&94&9*:()1&9"6N9&2N

*0)3("79*0)"*70(*+)*(%'(R7%9*36(8294&4(56(.BA()94(IJDAW.!(

*7( )4>%9%'*&0( "79*0)"*'( 870( )33( /+)'&( O( D*246( )"#$%#&':(

%9"324%91( "79*0)"#91( <%*+( )( 8)"%3%*)*70:( '25R&"*( >)o&0(

&Q;&0*'( GDbA'H:( *+&( V94&;&94&9*( D"%&9#T"( /)9&3( GVD/H:(

)94( "79*0)"*70'( ;&0870>%91( *+&( '*246( )"#$%#&'?( ( @+%'(

"79*0)"*(<)'( 0&9&<&4( %9(b)0"+( S^O[?( ( @+&( ;20;7'&( 78(

*+&( /+)'&( O( '*24%&'( %'( *7( &9)53&( *+&( )1&9"%&'( *7(>)=&(

%9870>&4(4&"%'%79'(870(/+)'&(S(4&"7>>%''%79%91()94q70(

3791N*&0>( '*&<)04'+%;( 78( *+&( 3)94T33'( )94( 520%&4( *)9='((

)*(*+&(,-./?((E2*20&(&07'%79(;07"&''&'()94(520%&4(<)'*&(

%9$&9*70%&'( 9&&4( *7( 5&( &'#>)*&4( <%*+( '2x"%&9*( "79TN

4&9"&()94(<%*+('2x"%&9*(294&0'*)94%91(78(*+&(29"&0*)%9N

#&'(%9$73$&4(%9(704&0(*7(>)=&(*+&'&(4&"%'%79'?(

!*( *+&( !212'*( S^OY( w2)0*&036( /253%"( b&&#91:( *+&(

AQ+2>)#79( ,70=%91( y072;( )94( *+&( A07'%79( ,70=%91(

y072;(78(DbA'(;07$%4&4()(4&*)%3&4(72*3%9&(78(*+&%0('*246(

;3)9'?((E%&34('*24%&'(<&0&(%9%#)*&4(56(*+&(A07'%79(,70=%91(

y072;()94(*+&(AQ+2>)#79(,70=%91(y072;(5&1)9(&$)32N

)#91(0)4%792"3%4&(%9$&9*70%&'(%9(*+&(I.!:(D.!()94(,@E(

%9(S^OY?((

48'*#! R! 6#&/;;7**7/-7-9! 4('-! 1642! B/$! 08#! A"64?((

B9( .&"&>5&0( Y:( S^^Z:( *+&( .BA( %''2&4( *+&( j/+)'&( O(

.&"7>>%''%79%91(/3)9(870(*+&(,&'*(-)33&6(.&>79'*0)#79(

/07R&"*:(,&'*(-)33&6:(IJk(Gs[(E&4&0)3(W&1%'*&0(sXO]SH()94(

*0)9'>%o&4(%*(870(IWF(0&$%&<?((@+&(./()440&''&4(/+)'&(O(

78(*+&(;07;7'&4(*<7N;+)'&4();;07)"+(870(,-./(4&"7>N

>%''%79%91:( "79'%'*&9*( <%*+( *+&( ;0&8&00&4( )3*&09)#$&(

'&3&"*&4( %9(*+&(WB.()94(*+&(E%94%91'(D*)*&>&9*(870(*+&(

,-./()94( *+&(,IJIDF?( (B9(.&"&>5&0(OZ:(S^^\:(.BA(

'25>%o&4(0&$%'%79(S(78(*+&(/+)'&(O(./()u&0(%9"70;70)#91(

0&';79'&'(*7(IWFP'("7>>&9*'?

B9(E&502)06(SY:(S^O^:(IWF(*0)9'>%o&4(*7(.BAN,-./(*+&(

@&"+9%")3(A$)32)#79(W&;70*(870(*+&(/+)'&(O(./:("79"324N

%91(*+)*(*+&(/+)'&(O(./(<)'("79'%'*&9*(<%*+(*+&(;0&8&00&4(

)3*&09)#$&(%9(*+&(AVD?((IWF()3'7(4&*&0>%9&4(*+)*(*+&0&(%'(

0&)'79)53&()''20)9"&(*+)*(*+&(;07;7'&4(/+)'&(O()"#79'(

<%33(>&&*(*+&(4&"7>>%''%79%91("0%*&0%)?

48'*#! R! )8'$'&0#$7>'%/-! 3';.(7-9! '-D! M-'(<*7*! 4('-!

1)3M42!'-D!08#!48'*#!R!I7-'(!30'05*!35$K#<!4('-!1I3342!

B/$!08#!A"64?((@+&(/+)'&(O(./(0&L2%0&4(*+&(;0&;)0)#79(

78(*<7('2;;3&>&9*)3(47"2>&9*':(*+&(FD!/()94(*+&(EDD/?(

@+&'&(*<7(47"2>&9*'(;07$%4&(*+&(';&"%T"(4&*)%3'(78(')>N

;3%91( )"#$%#&'( *7( '2;;70*( /+)'&( O( 4&"7>>%''%79%91( 78(

*+&(,-./?((@+&(FD!/(4&'"0%5&'(*+&(0)4%7371%")3(&9$%079N

>&9*)3(4)*)("733&"#79()"#$%#&'(G'208)"&()94('25'208)"&(

'7%3':( '&4%>&9*':( )94( 107294<)*&0H( *+)*(<%33( ';&"%T")336(

'2;;70*( *+&( %>;3&>&9*)#79(78( *+&( /+)'&( O( 4&"7>>%'N

'%79%91()"#79'(<%*+%9( *+&(,-./(;0&>%'&'()'(4&'"0%5&4(

%9(*+&(/+)'&(O(./?(

@+&(EDD/(;07$%4&'(*+&(*&"+9%")3(5)'%'()94(')>;3%91(;07N

*7"73'(*7(4&>79'*0)*&(*+)*(';&"%T"(;70#79'(78(*+&(,-./(

;0&>%'&'(>&&*(*+&(/+)'&(O(0)4%7371%")3("3&)92;(17)3'(870(

'208)"&()94('25'208)"&('7%3'(%4&9#T&4(%9(*+&(/+)'&(O(./?((

@+&( EDD/( %'( "79'%'*&9*(<%*+( *+&(b23#N!1&9"6( W)4%)#79(

D20$&6()94(D%*&(V9$&'#1)#79(b)92)3?



Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-6

:-K7$/-;#-0'(! )8'$'&0#$7>'%/-! 3#$K7&#*?( ( V9( !212'*(

S^OY:(.BA()<)04&4()('2;;70*('&0$%"&("79*0)"*(*7(I70*+(

,%94(D732#79':(eeF(*7('2;;70*(*+&(4)*)("733&"#79()"#$N

%#&':( %9"324%91( &9$%079>&9*)3( "+)0)"*&0%g)#79( '&0$%"&':(

4&'"0%5&4(%9(*+&(FD!/()94(*+&(EDD/?((B*+&0(*&"+9%")3('2;N

;70*( )94( '25R&"*(>)o&0(&Q;&0#'&(<%33( )3'7(5&(;07$%4&4(

294&0(*+%'("79*0)"*?((I7(FD!/(70(EDD/(')>;3%91(<)'(;&0N

870>&4(870(&9$%079>&9*)3("+)0)"*&0%g)#79(%9(S^OY?((

C#*/5$&#!)/-*#$K'%/-!'-D!C#&/K#$<!M&0!

1C)CM2!

WFW!( )94( %*'( %>;3&>&9#91( 0&123)#79'( 17$&09( *+&( 3%8&(

"6"3&( 78( +)g)0472'( <)'*&( 807>( j"0)43&N*7N10)$&k( )94(

>)94)*&(*+)*(1&9&0)*70'(*)=&(0&';79'%5%3%*6(870(&9'20%91(

*+&(;07;&0( *0&)*>&9*:( '*70)1&:()94(23#>)*&(4%';7')3(78(

*+&%0(<)'*&'?( (!(+)g)0472'(<)'*&(;&0>%*( %'( 0&L2%0&4( 870(

8)"%3%#&'(*+)*('*70&(3)01&(L2)9##&'(78(+)g)0472'(<)'*&(870(

>70&(*+)9(\^(4)6'(70(*0&)*()94q70(4%';7'&(78(+)g)0472'(

<)'*&()*(*+&(8)"%3%*6?(

A/!( %'(0&';79'%53&( 870( %''2%91(12%4&3%9&'()94(0&123)#79'(

870(*+&(;07;&0(>)9)1&>&9*(78('73%4()94(+)g)0472'(<)'*&(

G%9"324%91(>%Q&4(_0)4%7)"#$&()94(+)g)0472'`(<)'*&H?( ( V9(

I&<(J70=:(A/!(+)'(4&3&1)*&4(*+&()2*+70%*6(*7(%''2&(;&0N

>%*'()94(&9870"&(*+&'&(0&123)#79'(*7(IJD.AF?( ( V9()44%N

#79:(*+&(C?D?(.&;)0*>&9*(78(@0)9';70*)#79(%'(0&';79'%53&(

870( %''2%91(12%4&3%9&'()94(0&123)#79'( 870( 3)5&3%91:(;)"=N

)1%91:()94(';%33(0&;70#91(870(+)g)0472'()94(>%Q&4(<)'*&'(

<+%3&(%9(*0)9'%*?

T'>'$D/5*! A'*0#! 4#$;7U-9! Q! C)CM! N-0#$7;! 30'05*!

4#$;70! M..(7&'%/-?( ( V9( O\ZX:( .BA( 97#T&4( A/!( 78( +)gN

)0472'(<)'*&()"#$%#&'()*(*+&(,-./()94(%4&9#T&4(.BA(

)'()(+)g)0472'(<)'*&(1&9&0)*70?((V9(O\\^:(*7("7>;36(<%*+(

](IJFWW(/)0*([s[N[:()(WFW!(/)0*(!(G%?&?:(V9*&0%>(D*)*2'(70(

/)0*(!H(/&0>%*(!;;3%")#79( 870( *+&(,-./(<)'(T3&4(<%*+(

IJD.AF( 870( '*70)1&( )94( *0&)*>&9*(78( +)g)0472'(<)'*&?(

@+&(,-./(+)'(7;&0)*&4(294&0(%9*&0%>('*)*2'(&$&0('%9"&?(

WFW!(8)"%3%*6(7;&0)#79'()0&(3%>%*&4(*7(*+7'&(4&'"0%5&4(%9(

*+&(WFW!(/)0*(!(/&0>%*(!;;3%")#79()94(>2'*("7>;36(<%*+(

*+&(%9*&0%>('*)*2'(0&123)#79'f(*+&0&870&:(*+&(WFW!(/)0*(!(

/&0>%*( !;;3%")#79(>2'*( 5&( 0&$%'&4( ;0%70( *7( "+)91&'( *7(

*+&(/07R&"*P'(WFW!(<)'*&(>)9)1&>&9*(7;&0)#79'?( (@+&(

3)*&'*( 0&$%'%79'( *7( *+&( WFW!( /)0*( !( /&0>%*( !;;3%")#79(

<&0&( '25>%o&4( *7(IJD.AF(79(!;0%3( Ss:(S^OO()94(<&0&(

"794%#79)336();;07$&4(56(IJD.AF(79(n29&(\:(S^OO?

V9( )""704)9"&( <%*+( *+&( /)0*( !( 0&L2%0&>&9*':( .BA( ;0&N

;)0&4("37'20&(;3)9'(870(*+&(+)g)0472'(<)'*&(>)9)1&>&9*((

29%*'()*( *+&(,-./?( (@+&("37'20&(;3)9'(<&0&(*0)9'>%o&4(

*7( IJD.AF( %9( )9#"%;)#79( 78( "37'20&( )"#$%#&':( )94( )0&(

0&$%'&4()'();;07;0%)*&(*7()440&''(IJD.AF("7>>&9*'(70(

"+)91&'(%9()"#$%#&'?((@7("7>;3&*&("37'20&(78()(WFW!(29%*:(

<)'*&( %'( 0&>7$&4:()94( %>;)"*&4()0&)'()94(8)"%3%#&'()0&(

4&"79*)>%9)*&4()94q70(0&>7$&4?((,+&9(';&"%T&4(%9(*+&(

"37'20&(;3)9:("79T0>)*706(')>;3%91()94()9)36'%'()0&(;&0N

870>&4:()94(4)*)()0&(&$)32)*&4()94(;0&'&9*&4(*7(IJD.AF(

%9()("37'20&("&0#T")#79(0&;70*(*7(47"2>&9*("7>;3&#79(

78("37'20&()"#$%#&'?(

@+&( ^ONOX( 52%34%91:( <+%"+( "79*)%9&4( *+&( F&>&9*(

D73%4%T")#79( D6'*&>( GFDDH( <)'( 4&>73%'+&4( %9( S^O[?(

/%;%91()94($&''&3'()''7"%)*&4(<%*+(*+&(FDD(<&0&(0&>7$&4(

420%91( 4&>73%#79?( ( a2%34%91( 4&>73%#79( 4%4( 97*( %9"324&(

0&>7$)3( 78( *+&( "79"0&*&( l770(<+%"+(<%33( 5&( ;&0870>&4(

420%91( '25'&L2&9*( /+)'&( O( 4&"7>>%''%79%91( )"#$%#&'(

)3791(<%*+(*+&(5&37<(10)4&(;70#79'(78(*+&(b//a()94(-V@?(

!(;07;7'&4(;)*+(870<)04(870(WFW!("37'20&(78(*+&(FDD(<)'(

'25>%o&4(*7(IJD.AF(79(E&502)06(]:(S^OX?((@+&(;07;7'&4(

;)*+(870<)04(<7234(;07$%4&(870("7>;3&#79(78("37'20&(78(

*+&(FDD(29%*()u&0(*+&("79"0&*&(l770(%'(0&>7$&4?((V9(*+&(

%9*&0%>:( *+&( "79"0&*&(l770( %'(>)%9*)%9&4( %9()9(&9$%079N

>&9*)336(')8&()94('*)53&("794%#79?

WFW!( "37'20&( ;3)9'( 870( )33( 78( *+&( V9*&0%>( D*)*2'( WFW!(

@0&)*>&9*()94(D*70)1&(C9%*'()0&(%9(*+&(;07"&''(78(5&%91((

0&$%'&4(*7(5&("79'%'*&9*(<%*+("200&9*(4&>73%#79(;3)9'(870(

*+&(b//a()94(-V@(8)"%3%*6:()94(E)"%3%#&'(.%';7'%#79("79N

*0)"*(&94('*)*&?

C)CM!I7-'(!30'05*!4#$;70!M..(7&'%/-?((V9(S^^[:(IJD.AF(

7x"%)336(0&L2&'*&4(*+&('25>%o)3(78()(](IJFWW(/)0*([s[NS(

/&0>%*(!;;3%")#79(G%?&?:(/)0*(aH(870(*+&(,-./?((@+&("7>N

;3&*&4(;&0>%*();;3%")#79(<)'(*0)9'>%o&4(*7(IJD.AF(%9(

.&"&>5&0(S^^X?(

B9(!;0%3(O]:(S^^\:(IJD.AF(7x"%)336( 0&L2&'*&4( *+&('25N

>%o)3( 78( )( 0&$%'&4( /)0*( a( /&0>%*( !;;3%")#79( 870( *+&(

,-./?((@+&(0&$%'&4(;&0>%*();;3%")#79(<)'('25>%o&4(*7(

IJD.AF(79(D&;*&>5&0([^:(S^O^?( (.2&(*7(*+&('"7;&()94(

50&)4*+( 78( *+&( ;&0>%*( );;3%")#79:( .BA( )94( IJDAW.!(

)10&&4(*7(IJD.AFP'(0&L2&'*(870()9(%94&T9%*&('2';&9'%79(

78(IJD.AFP'("7>;3&*&9&''(0&$%&<(%9(n)92)06(S^OO?

B9(b)0"+(SS:(S^OS:(IJD.AF(97#T&4(IJDAW.!()94(.BA(

*+)*(*+&6(<7234('2';&94(820*+&0()"#79(0&3)#$&(*7()(/)0*(a(

/&0>%*?((@+&('%*&(<%33("79#92&(*7(7;&0)*&()""704%91(*7(*+&

]( IJFWW( /)0*( [s[N[:( /)0*( !( GV9*&0%>( D*)*2'H( /&0>%*(

!;;3%")#79()94( *+&(WFW!([^^ZG+H(!4>%9%'*0)#$&(B04&0(

79(F79'&9*?(

C)CM! VWEEX182! MD;7-7*0$'%K#! Y$D#$! /-! )/-*#-0?((

D&"#79(z[^^ZG+H(78(WFW!()2*+70%g&'(A/!(*7(%''2&()9(704&0(



WVDP Annual Site Environmental Report - Calendar Year 2015

Environmental Compliance Summary

ECS-7

0&L2%0%91("700&"#$&()"#79(*7(;07*&"*(+2>)9(+&)3*+()94()(

0&3&)'&(78(+)g)0472'(<)'*&(70(+)g)0472'("79'#*2&9*'(*7(

*+&(&9$%079>&9*( 807>()( D73%4(,)'*&(b)9)1&>&9*(C9%*(

GD,bCH?( ( .BA( )94(IJDAW.!(&9*&0&4( %9*7( *+&( F79'&9*(

B04&0( <%*+( IJD.AF( )94( A/!( %9( b)0"+( O\\S?( ( F79'&9*(

B04&0()"#$%#&'(;&0870>&4(*7(4)*&()0&('2>>)0%g&4(5&37<?

d( WFW!(E)"%3%*6(V9$&'#1)#79(GWEVH

( @+&( F79'&9*( B04&0( 0&L2%0&4( IJDAW.!( )94( .BAP'(

,-./(7x"&(*7("7942"*(WEV'(G29%*N';&"%T"(&9$%079>&9N

*)3(%9$&'#1)#79'H()*(D,bC'(*7(4&*&0>%9&(%8(()((0&3&)'&(

7""200&4(70(%8(*+&0&(<)'()(;7*&9#)3(870(0&3&)'&(78(WFW!N

0&123)*&4( +)g)0472'( "79'#*2&9*'( 807>( )( D,bC?( ( !'(

>)96(D,bC'()0&("79#1272'(70("37'&( *71&*+&0:(>7'*(

<&0&( 1072;&4( %9*7( 3)01&0( 29%*':( ")33&4( '2;&0( D,bC'(

GDD,bC'H:(*&0>%973716(29%L2&(*7(*+&(,-./?((DD,bC(

4&'"0%;#79'( )94( *+&( %94%$%42)3( "79'#*2&9*( D,bC'(

)0&(;0&'&9*&4(%9(@)53&(AFDNX?((E%120&'(!N\()94(!NO^(%9(

!;;&94%Q(!('+7<(*+&(,-./(DD,bC(37")#79'?( (E%9)3(

WEV( 0&;70*'( <&0&( '25>%o&4( %9( O\\s:( "7>;3&#91( *+&(

F79'&9*( B04&0( %9$&'#1)#$&( )"#$%#&'?( ( I7( "700&"#$&(

)"#79'(<&0&(0&L2%0&4()*(*+)*(#>&?(

( y07294<)*&0(>79%*70%91:()'(0&"7>>&94&4(%9(*+&(WEV(

0&;70*'()94();;07$&4(56(A/!()94(IJD.AF:("79#92&4(

420%91( S^OY( ;&0( *+&( F79'&9*( B04&0( 0&L2%0&>&9*'?(

@+&( 107294<)*&0( ;0710)>( )94( >79%*70%91( 0&'23*'( )*(

*+&(,-./()0&(4%'"2''&4( %9( F+);*&0( X:( jy07294<)*&0(

/07*&"#79(/0710)>?k

d( F200&9*(F794%#79'(W&;70*

( /&0()(IJD.AF(0&L2&'*:()( 0&;70*(&9#*3&4(j,-./(D73%4(

,)'*&( b)9)1&>&9*( C9%*( !''&''>&9*( )94( F200&9*(

F794%#79'(W&;70*k(<)'('25>%o&4(%9(I7$&>5&0(S^^X:(

<+%"+('2>>)0%g&4(*+&(+%'*70%"()"#$%#&'()*(&)"+(D,bC(

*+0721+(*+&(WEV()"#$%#&'()94(;07$%4&4(&9$%079>&9*)3(

>79%*70%91(4)*)( )94( %9870>)#79(79(D,bC()"#$%#&'(

;&0870>&4('%9"&(*+&(WEV(0&;70*'(<&0&('25>%o&4?

( @+%'(47"2>&9*(<)'(0&$%'&4()94('25>%o&4(*7(IJD.AF(

)94(A/!(79( D&;*&>5&0(S\:( S^O^:( %9"70;70)#91(7;&0N

)#79)3( '*)*2'( "+)91&'( 78( &)"+( D,bC( )94( ;07$%4%91(

2;4)*&4(&9$%079>&9*)3(>79%*70%91(4)*)?(

d( F700&"#$&(b&)'20&'(D*24%&'(GFbD'H

( V9(S^^X:(IJD.AF(0&L2&'*&4(FbD'(*7(5&(;&0870>&4(79(

'%Q(';&"%T"(D,bC'()*(*+&(,-./?(@+&('%Q(D,bC'(<&0&c

N(( I.!(a20%)3(!0&)(GD,bC({SHf

N(( I.!(V9*&0"&;*70(@0&9"+(GD,bC({S[Hf

N(( .&>%9&0)3%g&0(D3241&(/794'(GD,bC({YHf

N(( e)1779(O(GD,bC({[Hf

N(( F79'*02"#79()94(.&>73%#79(.&50%'(e)94T33(GF..eH(

GD,bC({OHf()94

N(( @+&( e7<Ne&$&3( ,)'*&( @0&)*>&9*( E)"%3%*6( Gee,@EH(

GD,bC'({Os:({Os):()94({Os5H?

( @+&( FbD( ,70=( /3)9( <)'( "794%#79)336( );;07$&4( 56(

IJD.AF( %9( B"*75&0( S^^]?( ( .0)u( FbD( 0&;70*'( <&0&(

0&$%'&4(%9(S^O^(*7(5&("79'%'*&9*(<%*+(*+&(AVD()94(WB.(

)94( ;07$%4&( "700&"#$&( >&)'20&'( &$)32)#79'?( ( @+&(

0&$%'&4(47"2>&9*'(<&0&('25>%o&4(*7(IJD.AF()94(A/!(

79(D&;*&>5&0(S\:(S^O^?

d( V9*&0%>(b&)'20&'(GVb'H

( @+&(I.!(GDD,bC({\H(%'(0&123)*&4(294&0(*+&(F79'&9*(

B04&0?(V9(O\\^:()9(Vb(<)'(%>;3&>&9*&4(*+)*(%9$73$&4(

"79'*02"#79(78()(*0&9"+('6'*&>(*+0721+(*+&(<&)*+&0&4(

e)$&06(#33()3791(*+&(970*+&)'*()94(970*+<&'*('%4&'(78(

*+&(I.!(*7( %9*&0"&;*()94("733&"*(107294<)*&0(;7*&9N

#)336("79*)>%9)*&4(<%*+()(>%Q*20&(78(9N474&")9&()94(

*0%52*63( ;+7';+)*&( G@a/H?( (b79%*70%91( 0&'23*'( %9( S^OY(

4&*&"*&4(97(@a/(70(701)9%"("79'#*2&9*'(%9(107294<)N

*&0(807>(*+&(I.!(%9*&0"&;*70(*0&9"+?

( V9( S^^Z( .BA( %>;3&>&9*&4( )( '&"794( Vb( 870( *+&(I.!(

4&'%19&4(*7(>%9%>%g&(*+&(;7*&9#)3(0&3&)'&(78(%>;)"*&4(

107294<)*&0(807>(*+&(I.!:()94(>%9%>%g&(<)*&0( %9T3N

*0)#79( %9*7( *+&(I.!(29#3( *+&(T9)3(4%';7'%#79(78( *+&(

I.!( %'( 4&*&0>%9&4( )94( ")9( 5&( %>;3&>&9*&4?( ( !9(

);;07Q%>)*&36( ZY^( 877*( 3791( 37<( ;&0>&)5%3%*6( '32006(

<)33( <)'( "79'*02"*&4( )3791( *+&( '72*+( )94( <&'*&09(

'%4&'( 78( *+&( I.!( *7( 3%>%*( 3)*&0)3( 107294<)*&0(>%10)N

#79?((V9(704&0(*7(>&&*(*+&(Vb(0&L2%0&>&9*'(*7(&9'20&()(

>%9%>2>(8720(877*(*+%"=(&)0*+&9(");:(*+&(;07R&"*()3'7(

%9$73$&4(0&'208)"%91(*+&(&9#0&(T$&()"0&(GS(+)H( 3)94T33(

<%*+()44%#79)3('7%3':()94(0&N10)4%91:("7>;)"#91:()94(

);;36%91( )9( %>;&0>&)53&( 1&7>&>50)9&( "7$&0?( ( !'( )(

0&'23*( 78( *+%'( Vb:( *+&( $732>&( 78(<)*&0( ;2>;&4( 807>(

*+&(I.!(%9*&0"&;*70(*0&9"+(+)'(4&"0&)'&4('%19%T")9*36:(

*7(][:^[Y(1)3( GS[Z:]O[( eH( %9(FJ(S^OY:( "7>;)0&4(<%*+(

;0&NVb( $732>&'( 78( '&$&0)3( +2940&4( *+72')94( 1)3379'(

;&0(6&)0?((W&8&0(*7(F+);*&0(X:(jy07294<)*&0(/07*&"#79(

/0710)>?k(

( V9( !212'*( S^OY:( *+&( &9#0&( I.!( ");( <)'( %9';&"*&4:(

%9"324%91('*70>(<)*&0(5)'%9':(<)3=<)6':(5)33)'*(*25&':(

T&34('&)>':(;%;&(;&9&*0)#79':()94(*+&()9"+70(*0&9"+?((

@+&( 9&&4( 870( '&$&0)3( >%970( 0&;)%0':( '2"+( )'( '&)3%91(

>%970( +73&':(<)'( 75'&0$&4f( +7<&$&0:( *+&( 7$&0)33( ");(

"794%#79(<)'(1774:(<%*+(97(1&9&0)3(4&*&0%70)#79(78(



Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-8

*+&(1&7>&>50)9&(97*&4?((@+&(>%970(0&;)%0'(%4&9#T&4(

<&0&("7>;3&*&4(%9(S^OY?

d( w2)0*&036(W&;70#91(*7(A/!()94(IJD.AF

( /&0( *+&( F79'&9*( B04&0:( .BA( *0)9'>%*'( )( L2)0*&036(

;0710&''( 0&;70*( *7( A/!( )94( IJD.AF:( '2>>)0%g%91( )33(

F79'&9*(B04&0()"#$%#&'()*(*+&(,-./(870(*+&(;0&$%72'(

L2)0*&0?((@+&(0&;70*(%9"324&'(;0710&''()94()""7>;3%'+N

>&9*':("79*)"*'(<%*+(37")3("7>>29%*6(%9*&0&'*(1072;'(

)94( 0&123)*706( )1&9"%&'( ;&0*)%9%91( *7( F79'&9*( B04&0(

)"#$%#&'()*(*+&(,-./:("+)91&'(*7(;&0'799&3:(;07R&"*&4(

82*20&(<70=()"#$%#&':()94()9(%9$&9*706(78(>%Q&4(<)'*&(

1&9&0)*&4(807>(4&"79*)>%9)#79()"#$%#&'(420%91(*+&(

0&;70#91( ;&0%74?( ( @+&( 7*+&0( 0&;70*( '25>%o&4( L2)0N

*&036( *7( A/!()94(IJD.AF(294&0( *+&(F79'&9*(B04&0( %'(

*+&(107294<)*&0(&Q"&;#79(0&;70*:()('2>>)06(78(WFW!(

107294<)*&0( >79%*70%91( 0&'23*'( *+)*( &Q"&&4( &'*)5N

3%'+&4(*0%11&0(3&$&3'?((@+&(*0%11&0(3&$&3'()0&('*)#'#")336(

4&0%$&4(807>(+%'*70%")3(0&'23*':()0&(5)'&4(79(0&123)*706(

"0%*&0%):( 70( )0&( 5)'&4( 79( )9)36#")3( 4&*&"#79( 3%>%*'?((

@+%'(0&;70*(%9"324&'(I.!(<)*&0(3&$&3(4)*)(*+)*(4&>79N

'*0)*&(*+&(;&0870>)9"&(78(*+&(%9*&0"&;*70(*0&9"+:(");:(

)94('32006(<)33?

T'>'$D/5*!A'*0#!='-'9#;#-0?( ( C94&0( WFW!:( +)g)04N

72'(<)'*&'()*(*+&(,-./()0&(>)9)1&4(%9()""704)9"&(<%*+(

](IJFWW(/)0*'([s^N[sX()94([s]?( (K)g)0472'()94(>%Q&4(

<)'*&( )"#$%#&'( )0&( 0&;70*&4( *7(IJD.AF( %9( *+&(,-./P'(

!992)3( K)g)0472'( ,)'*&( W&;70*:( <+%"+( ';&"%T&'( *+&(

L2)9##&'(78(<)'*&(1&9&0)*&4:(*0&)*&4:()94q70(4%';7'&4(

78:( )94( %4&9#T&'( *+&( *0&)*>&9*:( '*70)1&:( )94( 4%';7')3(

8)"%3%#&'(2'&4?( (@+&(!992)3(K)g)0472'(,)'*&(W&;70*(870(

S^OY(<)'('25>%o&4(*7(IJD.AF(%9(E&502)06(S^O]?

!44%#79)3( 0&;70*'( )0&( '25>%o&4( &)"+( 6&)0( *7( 47"2N

>&9*( +)g)0472'( <)'*&( 0&42"#79( &h70*'?( ( /20'2)9*( *7(

!0#"3&(Ss:(D&"#79(^\^Z(78(I&<(J70=(D*)*&(A9$%079>&9*)3(

F79'&0$)#79( e)<:( )9(2;4)*&(78( *+&(,-./P'(K)g)0472'(

,)'*&(W&42"#79(/3)9(>2'*(5&('25>%o&4(*7(IJD.AF(5%&9N

9%)336?( ( !9( )992)3( '*)*2'( 0&;70*( G)9( )550&$%)*&4( $&0'%79(

78(*+&(5%&99%)3(2;4)*&H(>2'*(5&('25>%o&4(%9(*+&(%9*&0%>(

6&)0'?( ( @+&( ;3)9( %'( 2;4)*&4( *7( 0&l&"*( "+)91&'( %9( *+&(

*6;&'()94()>729*'(78(+)g)0472'(<)'*&'(1&9&0)*&4()*(*+&(

,-./?(@+&()992)3('*)*2'(0&;70*(870(*+&(K)g)0472'(,)'*&(

W&42"#79(/3)9(870(FJ(S^OX(<)'('25>%o&4(*7(IJD.AF(79(

n29&(SS:(S^OY?((@+&(5%&99%)3(2;4)*&(870(FJ(S^OY(<)'('25N

>%o&4(*7(IJD.AF(%9(n29&(S^O]?

=7Z#D! A'*0#! ='-'9#;#-0?( ( b%Q&4( <)'*&'( *+)*( ")9N

97*(5&(*0&)*&4(70(4%';7'&4(78(<%*+%9(79&(6&)0()0&(>)9N

)1&4( )""704%91( *7( *+&( D@/:( ;0&;)0&4(56( *+&(.BA(294&0(

0&L2%0&>&9*'( 78( *+&( E&4&0)3( E)"%3%#&'( F7>;3%)9"&( !"*(

GEEF!H( G)9( )>&94>&9*( *7( WFW!H:( %9( )""704)9"&(<%*+( )(

F79'&9*( B04&0( )10&&>&9*?( ( @+&( )992)336( 2;4)*&4( ;3)9(

4&'"0%5&'(*+&(4&$&37;>&9*(78(*0&)*>&9*(");)5%3%#&'()94(

*&"+97371%&'( 870( *0&)#91(>%Q&4(<)'*&( )94( 2;4)*&'( *+&(

>%Q&4( <)'*&( %9$&9*706?( ( @+&( T'")3( 6&)0( GEJH( S^OY( ;3)9(

%4&9#T&4( *<7( ;07;7'&4( >%3&'*79&'( 870( <)'*&( '*0&)>'(

>)9)1&4(294&0(*+&(,-./(D@/:(79&(*+)*(<)'("7>;3&*&4(

%9( EJ( S^OY(<%*+( *+&( '2""&''823( 7hN'%*&( '+%;>&9*( 78( *+&(

3)01&(b//a(KA/!(T3*&0'(;)"=)1&4( %9(*+&(O\Z^':(*+&( 3)'*(

3&1)"6("79*)%9&0'(78(bee,(%9(*+&(,-./(D@/?((@+&('&"794(

D@/(>%3&'*79&( %9$73$&'( *+&(>)9)1&>&9*(78(bee,(807>(

40)%9%91('&$&0)3(*)9='(%9(*+&(b//a:('"+&423&4(*7(5&("7>N

;3&*&4(56(EJ(S^Os?( (.20%91(S^OY:(]s:\[O(;7294'( G[[?\s(

*79'H(78(+)g)0472'()94(>%Q&4(<)'*&(<&0&('+%;;&4(7h('%*&(

870(4%';7')3?(GD&&(@)53&(AFDNY?H(

L/-8'>'$D/5*[! C#95('0#D! A'*0#! ='-'9#;#-0?!!!

I790)4%7)"#$&:(979+)g)0472'(>)*&0%)3(<)'()3'7('+%;;&4(

7h( '%*&( *7( '73%4( <)'*&( >)9)1&>&9*( 8)"%3%#&'( %9( S^OY?(

F&0*)%9("7>;79&9*'(78(*+%'(<)'*&(G3&)4N)"%4(5)o&0%&'()94(

';&9*( 3)>;'( _%?&?:( 29%$&0')3( <)'*&'`H( <&0&( 0&"3)%>&4( 70(

0&"6"3&4()*(7hN'%*&:()2*+70%g&4(0&"3)>)#79()94(0&"6"3%91(

8)"%3%#&'?((GD&&(@)53&(AFDNY?H((.%'"+)01&(78(*0&)*&4(%942'N

*0%)3( <)'*&<)*&0( *7( A04>)9( a077=( <)'( 4%'"79#92&4( %9(

I7$&>5&0(S^OX?(,%*+(*+&(*0)9'8&0(807>('208)"&(<)*&0(*7(

107294<)*&0(870()(<)*&0('2;;36(%9(3)*&(D&;*&>5&0(S^OX:(

*+&( 1&9&0)#79( 78( '&$&0)3( 9790)4%7371%")3( <)'*&<)*&0(

'*0&)>'(<)'( &3%>%9)*&4( )94( 072#9&( 4%'"+)01&'( "&)'&4?((

D)9%*)06(<)'*&(<)*&0'()0&('+%;;&4(*7( *+&(a2h)37(D&<&0(

!2*+70%*6:( *7( *+&(y7<)94)( D&<)1&( @0&)*>&9*( /3)9*:( 70(

*7(*+&(!0")4&(D&<)1&(@0&)*>&9*(/3)9*(870(*0&)*>&9*()94(

4%';7')3?(GD&&(@)53&(AFDNY?H

A'*0#! =7-7;7>'%/-! '-D! 4/((5%/-! 4$#K#-%/-?( ( @+&(

)992)3(;7332#79(;0&$&9#79(;0710&''(0&;70*(<)'('25>%*N

*&4( *7( .BA( '2>>)0%g%91( %9870>)#79( 870( *+&( ;7332#79(

;0&$&9#79( *0)"=%91( )94( 0&;70#91( '6'*&>?( ( W&;70*'( )0&(

'25>%o&4(*7(.BA()94(IJD.AF(*7(47"2>&9*((<)'*&(0&42"N

#79(&h70*'?(

)/-*0$5&%/-! '-D! 6#;/(7%/-! 6#@$7*! \'-D]((! 1)66\2!

M&%K7%#*?((@+&(F..e(<)'("37'&4(%9(O\Z](294&0()(IJD.AFN

);;07$&4( "37'20&( ;3)9( 870( )( 9790)4%7)"#$&( '73%4(<)'*&(

4%';7')3( 8)"%3%*6?( ( @+&( 7$&0)33( "794%#79( 78( *+&( F..e(

107294'( <&0&( %9';&"*&4( %9( S^OY:( <%*+( 97( "79"&09'(

97*&4?((B$&0(#>&:(*+&(970*+(;3)*&)2('*079#2>N\^(;32>&(

+)'( >%10)*&4( 807>( *+&( b//a( %9*7( *+&( F..e( )0&)( )94(

5&6794?((V9(S^O^:()(8233N'")3&(/@,(<)'(%9'*)33&4('72*+(78(

*+&(F..e?( (F79'*02"#79(78( *+&(/@,(4%4(97*( %>;)"*( *+&(

F..e?(D&&(jD*079#2>N\^(/32>&(W&>&4%)#79(!"#$%#&'k(

%9(F+);*&0(X?(



WVDP Annual Site Environmental Report - Calendar Year 2015 ECS-9

Environmental Compliance Summary

L'%/-'(!:;7**7/-!30'-D'$D*!B/$!

T'>'$D/5*!M7$!4/((50'-0*!1L:3TM42!

)/;.(7'-&#?  

IADK!/( 0&123)#79'( %9( @%*3&( X^( FEW( /)0*( ]O:( D25;)0*( K(

)337<(870(2'&(78(*<7()3*&09)*&(>&*+74'(78(4&>79'*0)#91(

"7>;3%)9"&:(&%*+&0(GOH(*+&(j>&)'20&()94(>74&3k();;07)"+((

<+%"+( %9$73$&'( >&)'20%91( 0)4%7371%")3( &>%''%79'( %9( )%0(

0&3&)'&4(807>(;7%9*('720"&'(G'2"+()'('*)"=(&U2&9*'H()94(

2'%91(A/!N);;07$&4("7>;2*&0(>74&3'( *7(&'#>)*&(47'&(

*7(*+&(>)Q%>)336(&Q;7'&4(7hN'%*&( %94%$%42)3(GbABDVH:(70(

GSH( *+&( j&9$%079>&9*)3( >&)'20&>&9*k( );;07)"+( <+%"+(

%9$73$&'(>&)'20%91(&9$%079>&9*)3("79"&9*0)#79'(G)>5%N

&9*(>79%*70%91H(78()%05709&(0)4%792"3%4&'()*()>5%&9*()%0(

>79%*70%91( 37")#79'?( ( K%'*70%")336:( IADK!/( "7>;3%)9"&(

)*( *+&( ,-./( <)'( 4&>79'*0)*&4( 2'%91( *+&( j>&)'20&(

)94(>74&3k();;07)"+?((W&'23#91(47'&(&'#>)*&'(870(*+&(

,-./(2'%91(*+%'(>&*+74(+)$&()3<)6'(5&&9(8)0(5&37<(*+&(

O^N>%33%0&>(G>0&>Hq6&)0("7>;3%)9"&('*)94)04?((!'(,-./(

8)"%3%#&'("79#92&(*7(5&(4&"7>>%''%79&4(70(4&>73%'+&4:(

*+&()3*&09)#$&();;07)"+(78(2'%91(&9$%079>&9*)3()%0(')>N

;3%91( 4)*)( *7( 4&>79'*0)*&( "7>;3%)9"&( +)'( 5&"7>&( *+&(

>70&();;07;0%)*&(>&*+74?(

V9( *+&( 8)33( 78( S^OS:( )9( )>5%&9*( )%0(>79%*70%91( 9&*<70=(

<)'( %9'*)33&4( '2007294%91( *+&( ,-./( "79'%'#91( 78( O](

37<N$732>&( ')>;3%91( '*)#79'( G79&( 870( &)"+( 78( *+&( O](

"7>;)''( '&"*70'H( )94( 79&( +%1+N$732>&( ')>;3&0( G<+%"+(

")9( >&)'20&( 37<&0( "79"&9*0)#79'H( %9( *+&( '&"*70( >7'*(

7u&9(%4&9#T&4()'(+)$%91(*+&(>)Q%>2>(&'#>)*&4(47'&?((

a)'&3%9&( >79%*70%91( <)'( ;&0870>&4( %9( B"*75&0( S^OS?((

W72#9&()>5%&9*()%0(9&*<70=(>79%*70%91(5&1)9( %9(S^O[(

)94("79#92&4(*+0721+(S^OY?((@+&'&(')>;3%91(0&'23*'()0&(

4%'"2''&4(%9(F+);*&0(S:(jA9$%079>&9*)3(b79%*70%91k()94(

)0&(*)523)*&4(%9(!;;&94%Q(F?

,%*+( A/!();;07$)3( G0&"&%$&4( n236( S^OYH:( *+&(>&*+74(78(

4&>79'*0)#91(IADK!/("7>;3%)9"&(<)'("+)91&4(*7( *+&(

j&9$%079>&9*)3( >&)'20&>&9*k( );;07)"+( 870( *+&( S^OX(

)992)3(IADK!/(0&;70*?((@+&(A/!();;07$)3(<)'(87294&4(79(

*+&(0&'23*'(78()(79&N6&)0(;&0%74(78(2'%91(57*+(*+&(j>&)N

'20&()94(>74&3k()94(*+&(j&9$%079>&9*)3(>&)'20&>&9*k(

);;07)"+(*7(4&>79'*0)*&(&L2%$)3&9"6()94("79T0>("7>N

;3%)9"&(%9(S^O[:(4&>79'*0)#91(*+)*(&%*+&0(>&*+74("7234(

0&3%)536(5&(2'&4(*7("79T0>("7>;3%)9"&(<%*+()%0(&>%''%79'(

0&123)#79'?( ( @+&( )>5%&9*( )%0(>79%*70%91( 9&*<70=( 4)*)(

<)'(2'&4(*7(4&>79'*0)*&("7>;3%)9"&(%9(*+&(FJ(S^OX()94(

FJ(S^OY((IADK!/(0&;70*'?( ( GD&&()44%#79)3(4%'"2''%79(%9(

F+);*&0([:(j.7'&(!''&''>&9*?kH

B9(n)92)06(SY:(S^O]:(%9(;0&;)0)#79(870(2;"7>%91(,-./(

4&>73%#79( )"#$%#&':( .BA( '25>%o&4( )( 0&L2&'*( 870(

);;07$)3( *7( A/!( 870( )9( )3*&09)#$&( '720"&( *&0>( ")3"23)N

#79(870(8)"%3%*6(4&>73%#79(56($)0%72'(>&*+74'?((E7337<%91(

0&$%&<()94( );;07$)3( 56( A/!:( *+&( )3*&09)#$&( ")3"23)#79(

>&*+7473716(<%33(5&(2'&4(*7(&'#>)*&(;7*&9#)3(&>%''%79'(

807>(*+&(82*20&(;3)99&4(4&>73%#79()"#$%#&'()'()337<&4(

870(56(X^(FEW(/)0*(]O?\]G5H?

Environmental Issues

Unplanned Releases?( (@+&0&(<&0&(97(29;3)99&4(<)*&0N

5709&( 70( )%05709&( 0&3&)'&'( 78( 0)4%7371%")3( 70( 9790)4%7N

371%")3("79'#*2&9*'(807>(*+&(,-./(%9(S^OY(G)'(97*&4(%9(

@)53&'(AFDN]()94(AFDN\H?

3'B#0<!N-*.#&%/-*!/B!08#!AL^L3)!6';*?((@+&(*<7(4)>'(

37")*&4(79(*+&(,IJIDF(;07;&0*6()0&(>)%9*)%9&4(*7(;07N

$%4&(5)"=2;(T0&N'2;;0&''%79(<)*&0()94(D/.AD(4%'"+)01&(

l7<()21>&9*)#79(<)*&0(870(*+&(,-./?((@+&(,-./(0)%3(

';20( )94( )9( )""&''( 07)4<)6()0&( 37")*&4(;)0)33&3( *7( *+&(

3)=&'()94(029()3791(*+&("0&'*(78(57*+(4)>'?((!('&$&0&(0)%9(

&$&9*( %9(!212'*( S^^\( ")2'&4(l774(4)>)1&( *7( )0&)'(78(

*+&(3)=&':(4)>':()94(';%33<)6?((D%9"&(*+%'(&$&9*:(*+&('*)9N

4)04( 7;&0)#91( ;07"&420&( 870( >)%9*&9)9"&:( %9';&"#79:(

)94(7;&0)#79(78( *+&(4)>'()94(';%33<)6(<)'(&9+)9"&4?((

W&;)%0'(*7(*+&(e)=&(O(';%33<)6()94(0&;)%0'(*7(*+&(e)=&(S(

4)>( <&0&( "7>;3&*&4( 420%91( FJ( S^OX?( ( K7<&$&0:( '&$N

&0)3( '&$&0&( '*70>'( %9( n236( S^OY( ")2'&4(9&<(4)>)1&( *7(

*+&( ';%33<)6?( ( D+70*( *&0>(0&;)%0'( *7( *+&( *7&(78( *+&( ';%33N

<)6(<&0&(>)4&( %9( S^OY()94(4&50%'(<)'( 0&>7$&4( 807>(

a2o&0>%3=(F0&&=(47<9'*0&)>(78(*+&(4)>'?(

4$/_#&0!M**#**;#-0!M&%K7%#*!7-!SER`

@+0721+72*( FJ( S^OY:( )''&''>&9*'( <&0&( "7942"*&4(

*+0721+(*+&(V9*&10)*&4(!''&''>&9*(/0710)>(GV!/H()*(*+&(

,-./?( ( @+%'( ;0710)>(&h&"#$&36( "7>;3%&'(<%*+( );;3%")N

53&( .BA( 4%0&"#$&':( 0&123)#79':( '*)94)04':( V9*&10)*&4(

D)8&*6( b)9)1&>&9*( D6'*&>( GVDbDH( )94( A9$%079>&9*)3(

b)9)1&>&9*( D6'*&>( GAbDH( 0&L2%0&>&9*'?( ( @+&( V!/(

);;3%&'(*7()33(4%'"%;3%9&'(%9"324%91:(52*(97*(3%>%*&4(*7(')8&*6(

)94(+&)3*+:(7;&0)#79':(>)%9*&9)9"&:(&9$%079>&9*)3(;07N

*&"#79:( L2)3%*6:( 4&"79*)>%9)#79( )94( 4&"7>>%''%79%91(

G.r.H:( Ke,( )"#$%#&':( &>&01&9"6( >)9)1&>&9*:( 52'%N

9&''(;07"&''&':()94(>)9)1&>&9*?( V9';&"#79':( 0&$%&<':(

)94(7$&0'%1+*()"#$%#&'()0&(072#9&36("7942"*&4(*7(&$)32N

)*&(;&0870>)9"&:(0&42"&(0%'=:()94(%4&9#86(%>;07$&>&9*(

7;;70*29%#&'?(



Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-10

.BAN,-./( )94( 7*+&0( )1&9"%&'(<%*+( 0&';79'%5%3%#&'( 870(

*+&(,-./()3'7( %94&;&94&9*36( 0&$%&<&4($)0%72'()';&"*'(

78(*+&(&9$%079>&9*)3()94(<)'*&(>)9)1&>&9*(;0710)>'?(

V9(I7$&>5&0(S^OY:( *+&(.BAN,-./("7942"*&4()9()24%*(

78(*+&(FKa,-(A9$%079>&9*)3(/07*&"#79(/0710)>'?((@+%'(

;&0870>)9"&N5)'&4( )24%*( &$)32)*&4( "7>;3%)9"&( <%*+(

);;3%")53&(0&123)*706(0&L2%0&>&9*'(78(*+&(.BA:(A/!()94(

IJD( 0&3)#$&( *7( '208)"&( <)*&0( )94( 40%9=%91( <)*&0( L2)3N

%*6:( )94( 107294<)*&0( >79%*70%91?( ( @+&( )24%*( %4&9#T&4(

*<7(T94%91'(0&3)*&4(*7(7hN'%*&(*0)9';70*)#79(78(')9%*)06(

<)'*&( <+%"+( +)$&( '%9"&( 5&&9( 0&>&4%&4?( ( @+&( )24%*70'(

)3'7( %9"324&4( T$&( 97*&<70*+6( "7>>&9*'( "7>>&94%91(

*+&( '%*&( '208)"&(<)*&0:( 40%9=%91(<)*&0( )94(107294<)*&0(

;0710)>'( )94( '&$&9( "7>>&9*'(<%*+( ;7*&9#)3( ;0710)>(

%>;07$&>&9*'?((

B$&0)33( )''&''>&9*( 0&'23*'( 0&l&"*&4( "79#92%91:(

<&33N>)9)1&4(&9$%079>&9*)3(;0710)>'()*(*+&(,-./?



WVDP Annual Site Environmental Report - Calendar Year 2015 ECS-11

Environmental Compliance Summary

!"#$#"%&
'&(")%&*+&#$,-.#$#/#+0-

12'-1")+3#"(+0-'20-45)++*+&#

6718-!%*9,"$&3+-

.#$#/:

!"#$%&'()#*'+'(,#

-.)(#/$*-0#

1"233#('#,(45

67(#!"!#.8#39:!#;+,#(%+<'()#'.#+,,=>(#'7(#?>.?(>#

@+%+A(@(%'#.8#,.=><(B#,?(<&+C#%=<C(+>B#+%)#DEF

?>.)=<'#@+'(>&+C,5#67(#GHG#+%)#'7(#,'+'='(,#'7+'#

+@(%)()#&'#)(C(A+'(#'7(#<.%'>.C#.8#%=<C(+>#(%(>AE#

?>&@+>&CE#'.#IJHB#KL-B#+%)#HMG5

*((#)&,<=,,&.%,#.8#'7(#NOIM#G<'B#IJH#J>)(>,#

!P:53B#+%)#!:Q53

M=DC&<#R+;#

9SFPSQ

67(##$%&'!()#.8#39Q2#+='7.>&T()#IJH#'.#<+>>E#.='#+#

URN#)(@.%,'>+'&.%#?>.V(<'#+'#'7(#NKWK*-#/'7(#

-(%'(>0#&%#N(,'#O+CC(EB#K(;#W.>X5

IJH#&,#8.<=,&%A#.%#A.+C,#'7+'#;&CC#C(+)#'.#

<.@?C('&.%#.8#>(,?.%,&D&C&'&(,#C&,'()#&%#'7(#NOIM#

G<'5

-..?(>+'&Y(#

GA>((@(%'#

D(';((%#IJH#

+%)#KW*HLIG

67(#*++,-./)01-'!2.--3-4)#D(';((%#IJH#+%)#

KW*HLIG#(,'+DC&,7()#+#<..?(>+'&Y(#8>+@(;.>X#8.>#

&@?C(@(%'&%A#'7(#NOIM#G<'B#(88(<'&Y(#J<'.D(>#39Q2B#

+,#+@(%)()#&%#*(?'(@D(>#39Q35#Z%#3992B#'7(#8&>,'#

,=??C(@(%'+C#+A>((@(%'#;+,#,&A%()#DE#IJH#+%)#

KW*HLIG#;7&<7#,('#8.>'7#,?(<&8&<#?>.Y&,&.%,#8.>#

?>(?+>&%A#+#V.&%'#HZ*5#G#,(<.%)#,=??C(@(%'+C#

+A>((@(%'#'.#'7(#-..?(>+'&Y(#GA>((@(%'#;+,#)>+8'()#

&%#[+%=+>E#"232#+%)#&,,=()#DE#IJH#+%)#KW*HLIG#&%#

\+><7#"2335

H]<(?'#+,#)(C&%(+'()#&%#,?(<&8&<#,(<'&.%,#.8#'7(#

+A>((@(%'B#IJH#;+,#A&Y(%#,.C(#>(,?.%,&D&C&'E#'.#

<+>>E#.='#'7(#>(4=&>(@(%',#.8#'7(#NOIM#G<'5#67(#

IJH#LJI#;+,#&,,=()#&%#G?>&C#"232#8.>#'7(#NOIM#

+%)#'7(#NKWK*-5##67(>(#+>(#%.#<=>>(%'#+<'&Y&'&(,#

D(&%A#<.%)=<'()#=%)(>#'7(#3992#*=??C(@(%'+C#

GA>((@(%'5#Z%#+<<.>)+%<(#;&'7#'7(#,(<.%)#

,=??C(@(%'+C#+A>((@(%'B#M7+,(#3#,'=)&(,#

<.%'&%=()#&%#"23:B#&%<C=)&%A#'7(#&%&'&+'&.%#.8#8&(C)#

,'=)&(,#DE#'7(#H>.,&.%#N.>X&%A#^>.=?#+%)#KIG#

>+)&.%=<C&)(#&%Y(%'.>E#(Y+C='&.%,#DE#'7(#

H]7=@+'&.%#N.>X&%A#^>.=?5

NOIM#\J$#

D(';((%#IJH#

+%)#KL-

67(#39Q3#5678#@+%)+'()#DE#'7(#NOIM#G<'B#

(,'+DC&,7()#?>.<()=>(,#8.>#>(Y&(;#+%)#<.%,=C'+'&.%#DE#

KL-#;&'7#>(,?(<'#'.#+<'&Y&'&(,#<.%)=<'()#+'#'7(#

NKWK*-#DE#IJH5#67(#+A>((@(%'#(%<.@?+,,()#

)(Y(C.?@(%'B#)(,&A%B#<.%,'>=<'&.%B#.?(>+'&.%B#+%)#

I_I#+<'&Y&'&(,#+,,.<&+'()#;&'7#'7(#M>.V(<'#+,#)(,<>&D()#

&%#'7(#NOIM#G<'5#$%)(>#'7(#NOIM#G<'B#+%)#'.#,+'&,8E#

<.@@&'@(%',#@+)(#'.#KL-B#IJH#;+,#>(4=&>()#'.#

?>(?+>(#+#IM#8.>#'7(#M>.V(<'#+%)#,=D@&'#&'#'.#KL-#8.>#

>(Y&(;5

Z%#"22"B#KL-#&,,=()#`I(<.@@&,,&.%&%A#->&'(>&+#8.>#

'7(#NOIM#/\FP"0#+'#'7(#N(,'#O+CC(E#*&'(a#b&%+C#

M.C&<E#*'+'(@(%'`#/Sc#bL#:22P05#67(#`M7+,(#3#IM#

8.>#'7(#N(,'#O+CC(E#I(@.%,'>+'&.%#M>.V(<'`#;+,#

?>(?+>()#DE#IJH#+%)#,=D@&''()#'.#KL-#&%#

I(<(@D(>#"22QB#+%)#\+><7#+%)#I(<(@D(>B#"2295#

Z%#b(D>=+>E#"232B#KL-#&,,=()#+#6HL#.%#IJHd,#

M7+,(#3#IM5#KL-#<.%)=<'()#@.%&'.>&%A#Y&,&',#+'#

'7(#NOIM#&%#C+'(#[=%(#+%)#(+>CE#K.Y(@D(>#"23:5##

IJH#J>)(>#

"P353e

IJH#J>)(>#"P353eB#"410.+43-4)8'9/:-);8'/4<'=-/>)?'

@-,+.)042'AB,</)-<'/4<'/,,.+1-<'+4'CB4-'DE8'DFGG'

H0)?'*?/42-'G'0IIB-<'+4'J+1-3K-.'DL8'DFGDM8 #;+,#

&,,=()#'.#(%,=>(#'7+'#IJH#+%)#K+'&.%+C#K=<C(+>#

*(<=>&'E#G)@&%&,'>+'&.%#>(<(&Y(,#'&@(CE#+%)#+<<=>+'(#

&%8.>@+'&.%#+D.='#(Y(%',#'7+'#<.=C)#+)Y(>,(CE#+88(<'#

'7(#7(+C'7B#,+8('EB#+%)#,(<=>&'E#.8#'7(#?=DC&<#.>#

;.>X(>,B#'7(#(%Y&>.%@(%'B#'7(#.?(>+'&.%,#.8#IJH#

8+<&C&'&(,B#.>#'7(#<>()&D&C&'E#.8#'7(#I(?+>'@(%'5##

!"#$%&$'()*#$*$(+%*,-.(/

67&,#NOIM#G%%=+C#*&'(#H%Y&>.%@(%'+C#L(?.>'#

/G*HL0#&,#?>(?+>()#+%)#,=D@&''()#+%%=+CCE#'.#IJH#

U(+)4=+>'(>,#/Uf0B#>(A=C+'.>E#+A(%<&(,B#+%)#

&%'(>(,'()#,'+X(7.C)(>,#&%#<.@?C&+%<(#;&'7#IJH#

J>)(>#"P353e5

N!OP"'"*9QG

*+3,>0/4(-'9)/)BI'9B33/.;':+.')?-'#$%&'04'DFGR



Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-12

!"#$#"%&
'&(")%&*+&#$,-.#$#/#+0-

12'-1")+3#"(+0-'20-45)++*+&#

6718-!%*9,"$&3+-

.#$#/:

!"#$"%&'%$

()*+*,$

!"#$%&$'()*

-./0$/0$1223456/0.'&$7.%389.$7/4'6:$2366'27/3;<$

%'53%7/;9<$1;16:0/0<$1;&$&/00'4/;17/3;$3=$&171$

5'%71/;/;9$73$';>/%3;4';7<$01='7:<$1;&$.'167.$/008'0$10$

%'?8/%'&$@:$61A$3%$%'98617/3;0<$3%$/;$08553%7$3=$B+C+$

536/7/216$2344/74';70$73$7.'$D;7'%;17/3;16$E734/2$

#;'%9:$E9';2:$FDE#EG+

!"#$"%&'%$

HIJ+*

!"#$"%&'%$HIJ+*<!"#$%#&%'(!)*'&+,&%'(!'-!&.+!)/01%,!

#($!&.+!2(3%*'(4+(&$F/;268&/;9$K.1;9'$)<$L1;81%:$*I<$

(M*)G<$%'5612'&$!"#$"%&'%$IHMM+I$1;&$'071@6/0.'&$

%'?8/%'4';70$73$5%37'27$7.'$58@6/2$1;&$';>/%3;4';7$

191/;07$8;&8'$%/0N$=%34$%1&/17/3;$10032/17'&$A/7.$

%1&/3639/216$127/>/7/'0$23;&827'&$8;&'%$23;7%36$3=$!"#$

58%081;7$73$7.'$E#E<$@:$';08%/;9$7.17O

F*G$35'%17/3;0$1%'$23;&827'&$73$6/4/7$%1&/17/3;$

'P5308%'$73$4'4@'%0$3=$7.'$58@6/2$58%081;7$73$6/4/70$

'071@6/0.'&$/;$7.'$"%&'%<$

F(G$%1&/3639/216$26'1%1;2'$3=$!"#$%'16$1;&$5'%03;16$

5%35'%7:$/0$23;7%366'&<$

F)G$537';7/16$%1&/17/3;$'P5308%'0$73$4'4@'%0$3=$7.'$

58@6/2$1%'$10$63A$10$%'103;1@6:$12./'>1@6'$FEQEREG<$

FHG$%387/;'$1;&$;3;%387/;'$%'6'10'0$1%'$43;/73%'&$1;&$

&30'$73$7.'$58@6/2$/0$100'00'&<$1;&$

FIG$7.'$';>/%3;4';7$/0$5%37'27'&$=%34$7.'$'=='270$3=$

%1&/17/3;$1;&$%1&/3127/>'$417'%/16+

-./0$EC#R$08441%/S'0$%1&/3639/216$'07/417'0$3=$

&30'$73$7.'$58@6/2$1;&$7.'$';>/%3;4';7<$1;&$

23451%'0$7.'0'$>168'0$A/7.$%'6'10'$1;&$&30'$

071;&1%&0$'071@6/0.'&$@:$7./0$"%&'%+$D;$(M*I<$

'07/417'&$&30'0$=%34$1/%@3%;'$1;&$A17'%@3%;'$

%'6'10'0$73$7.'$T#"CD$A'%'$UM+HVW$3=$7.'$$$$$$$$$$$$$$$$$$$$$$$

*MMX4/66/%'4$F4%'4G$071;&1%&+

!"#$"%&'%$

H)I+*

!"#$"%&'%$H)I+*<$"#$%'#,&%3+!5#6&+!7#(#8+4+(&<$

3%/9/;166:$/008'&$/;$*VVV<$A/7.$K.1;9'$*$/008'&$/;$(MM*<$

';08%'0$7.17$166$!"#$%1&/3127/>'$A107'$/0$41;19'&$/;$1$

41;;'%$7.17$/0$5%37'27/>'$3=$A3%N'%$1;&$58@6/2$.'167.$

1;&$01='7:$1;&$7.'$';>/%3;4';7<$1;&$23456/'0$A/7.$

1556/21@6'$0717'<$='&'%16<$1;&$63216$61A0$1;&$

%'98617/3;0+$B;&'%$7.'$"%&'%<$0/7'0$7.17$41;19'$

%1&/3127/>'$A107'$1%'$%'?8/%'&$73$&'>'635<$&3284';7<$

/456'4';7<$1;&$41/;71/;$1$0/7'XA/&'$%1&/3127/>'$A107'$

41;19'4';7$5%39%14$A./2.$/;268&'0$127/3;0$73$

4/;/4/S'$%1&/3127/>'$A107'$9';'%17/3;+

-.'$YZ![$41/;71/;0$5%39%14$&3284';717/3;$

0'51%17'6:$=3%$'12.$A107'$7:5'+$T1;19'4';7$3=$

\QY$A10$23;&827'&$/;$1223%&1;2'$A/7.$7.'$

]YZ![$Y107'$E22'571;2'$T1;816^]$-RB$A107'$

A10$41;19'&$/;$1223%&1;2'$A/7.$7.'$]-RB$Y107'$

T1;19'4';7$[%39%14$[61;^]$QQY$A10$41;19'&$

10$08441%/S'&$/;$7.'$]QQY$T1;19'4';7$[%39%14$

[61;^]$1;&$7.'$%1&/3127/>'$23453;';7$3=$4/P'&$

QQY$A10$41;19'&$10$08441%/S'&$/;$7.'$]C/7'$

-%'174';7$[61;$FC-[G$_`$(M*I$B5&17'+]$

9:;<2!2=>?@!;3%&#"&/+<=

='4A1%#(,+!>&#&/6!>/44#*B!-'*!&.+!5CD)!%(!EF@G



WVDP Annual Site Environmental Report - Calendar Year 2015 ECS-13

Environmental Compliance Summary

!"#$#"%&
'&(")%&*+&#$,-.#$#/#+0-

12'-1")+3#"(+0-'20-45)++*+&#

6718-!%*9,"$&3+-

.#$#/:

!"#$"%&'%$

()*+,-$./&$#"0$

,)(1)$./&$

,)2,(

!"#$"%&'%$()*+,-$!"#$%&'"(&$)*+,-&$.($/.).&0-$3.4$1-$

15,,$%'67.8'&$!"#$"%&'%0$(25+,9$./&$()5+1:+$;<'$

"%&'%$.70=$>/8=%6=%.?'0$?<'$>/>?>.?>@'0$=A$#"0$,)(1)$

./&$,)2,(-$B<>8<$6%=@>&'$%'CD>%'E'/?0$./&$

%'06=/0>F>7>?>'0$A=%$E./.G>/G$0D0?.>/.F>7>?4$B>?<>/$!"#$

?=$H,I$'/0D%'$?<'$!"#$8.%%>'0$=D?$>?0$E>00>=/0$>/$.$

0D0?.>/.F7'$E.//'%$?<.?$.&&%'00'0$/.?>=/.7$'/'%G4$

0'8D%>?4$./&$G7=F.7$'/@>%=/E'/?.7$8<.77'/G'0-$./&$

.&@./8'0$0D0?.>/.F7'-$'AA>8>'/?$./&$%'7>.F7'$'/'%G4$A=%$

?<'$AD?D%'-$H1I$>/0?>?D?'$8D7?D%.7$8<./G'$?=$A.8?=%$

0D0?.>/.F>7>?4$./&$G%''/<=D0'$G.0$HJKJI$%'&D8?>=/0$

>/?=$.77$!"#$&'8>0>=/0-$H)I$'/0D%'$!"#$.8<>'@'0$?<'$

0D0?.>/.F>7>?4$G=.70$'0?.F7>0<'&$>/$>?0$+&%$&"1.2*

+,-&$.($/.).&0*3"%45%'$(2"*3)$(*6++337$6D%0D./?$?=$

.667>8.F7'$7.B0-$%'GD7.?>=/0-$./&$#"0+

;<'$LM!N$0D66=%?0$?<'$=FO'8?>@'0$=A$!"#$"%&'%$

()*+,-$./&$<.0$./$'0?.F7>0<'&$8D7?D%'$=A$

'/@>%=/E'/?.7$0?'B.%&0<>6$?<%=DG<$>?0$#3P+$

N=77D?>=/$6%'@'/?>=/-$B.0?'$E>/>E>Q.?>=/-$./&$

'/'%G4$'AA>8>'/84$<.@'$F''/$>/8=%6=%.?'&$>/?=$?<'$

8D7?D%'$?<%=DG<$0?./&.%&$6%.8?>8'0-$6%=8'&D%'0-$

?%.>/>/G-$./&$'/8=D%.G>/G$/'B$>&'.0+$R/$!'8'EF'%$

15,2-$!"#SLM!N$0DFE>??'&$?<'$TLM!N$UV$15,*$

P>?'$PD0?.>/.F>7>?4$N7./T$?=$!"#SKW-$B<>8<$

=D?7>/'&$6'%A=%E./8'$0?.?D0$./&$67.//'&$G=.70$?=$

0D66=%?$!"#X0$0D0?.>/.F>7>?4$E>00>=/+$Y'A'%$?=$

Z<.6?'%$,-$T#/@>%=/E'/?.7$3./.G'E'/?$P40?'E+T$$

ZK:LM-$?<'$LM!N$N<.0'$,$&'8=EE>00>=/>/G$./&$

A.8>7>?>'0$&>06=0>?>=/$8=/?%.8?=%-$%'8'>@'&$.$

Z'%?>A>8.?'$=A$Y'G>0?%.?>=/$A=%$?<'$R/?'%/.?>=/.7$

"%G./>Q.?>=/$A=%$P?./&.%&>Q.?>=/$HRP"I$

,(55,[155($8'%?>A>8.?>=/$=A$>?0$#3P$=/$\D74$),-$

15,1+$;<'$ZK:LM$#3P$B.0$.D&>?'&$>/$15,2$./&$

.66%=@'&$A=%$%'S8'%?>A>8.?>=/$=/$\D74$]-$15,2+

;>?7'$,5$Z=&'$=A$

U'&'%.7$

Y'GD7.?>=/0$H,5$

ZUYI$N.%?$^)5-$

PDF6.%?$9

,5$ZUY$N.%?$^)5-$8,2)"$%*+$4"&0*9$($1"'"(&-$PDF6.%?$

9-$:,$).&0*;--,%$(2"*<"=,.%"'"(&->*./&*!?@*?%A"%*

BCBDC!>*:,$).&0*;--,%$(2"-*6%=@>&'$?<'$CD.7>?4$

.00D%./8'$HW9I$6%=G%.E$6=7>8>'0$./&$%'CD>%'E'/?0$

.667>8.F7'$?=$LM!N$.8?>@>?>'0+

9$W9$6%=G%.E$?<.?$6%=@>&'0$.$8=/0>0?'/?$040?'E$

A=%$8=77'8?>/G-$.00'00>/G-$./&$&=8DE'/?>/G$&.?.$

6'%?.>/>/G$?=$%.&>=/D87>&'0$>/$?<'$'/@>%=/E'/?$

8=/?>/D'&$?=$F'$>E67'E'/?'&$.?$?<'$LM!N+$

R/$15,2$?<'$LM!N$8=/&D8?'&$?<'>%$.//D.7$%'@>'B$

=A$?<'$P.A'GD.%&0$./&$P'8D%>?4$6%=G%.E0$>/$

.&&>?>=/$?=$?<'$.//D.7$#3P$.00'00E'/?+

(1$_PZ$`()1,$'?$

0'C+-$./&$

,5$ZUY$N.%?$

,51,

;<'$8@3;$=A$,a*a$./&$.0$.E'/&'&$>/$,a]5-$'0?.F7>0<'&$

.$/.?>=/.7$6=7>84$?=$'/0D%'$?<.?$6%=?'8?>=/$=A$?<'$

'/@>%=/E'/?$>0$>/87D&'&$>/$A'&'%.7$67.//>/G$./&$

&'8>0>=/E.b>/G+$;<'$N%'0>&'/?X0$Z=D/8>7$=/$

#/@>%=/E'/?.7$WD.7>?4$'0?.F7>0<'&$.$08%''/>/G$040?'E$

=A$./.740'0$./&$&=8DE'/?.?>=/$?<.?$%'CD>%'0$'.8<$

6%=6=0'&$.8?>=/$?=$F'$8.?'G=%>Q'&$.88=%&>/G$?=$?<'$

'c?'/?$=A$>?0$6=?'/?>.7$'/@>%=/E'/?.7$>E6.8?+

d#N9$&=8DE'/?0$.%'$6%'6.%'&$.?$?<'$LM!N$?=$

&'08%>F'$6=?'/?>.7$'/@>%=/E'/?.7$'AA'8?0$

.00=8>.?'&$B>?<$6%=6=0'&$.8?>@>?>'0+$;<'$7'@'7$=A$

&=8DE'/?.?>=/$&'6'/&0$D6=/$B<'?<'%$?<'$.8?>=/$

8=/0?>?D?'0$.$E.O=%$A'&'%.7$.8?>=/$0>G/>A>8./?74$

.AA'8?>/G$?<'$CD.7>?4$=A$?<'$<DE./$'/@>%=/E'/?$

B>?<>/$?<'$E'./>/G$=A$d#N9+$$!D%>/G$15,2-$d#N9$

'/@>%=/E'/?.7$8<'8b7>0?0$B'%'$6%'6.%'&$A=%$

>/0?.77.?>=/$=A$/'B$?'E6=%.%4$=AA>8'$06.8'-$

8=/0?%D8?>=/$=A$.$/'B$0?=%E$B.?'%$&>08<.%G'$

7=8.?>=/$HP5aI-$%=D?>/'$LM!N$E.>/?'/./8'-$B.0?'$

E./.G'E'/?-$./&$=?<'%$0>?'$.8?>@>?>'0+$$R?$B.0$

8=/87D&'&$?<.?$/=/'$=A$?<'0'$.8?>@>?>'0$<.@'$.$

0>G/>A>8./?$>E6.8?$=/$?<'$<DE./$'/@>%=/E'/?+

E;FG@*@H+IC*;3%&#"&/+<=

H5'#).$(2"*+&$&,-*+,''$%0*45%*&J"*KL!3*.(*MNCO



Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-14

!"#$#"%&
'&(")%&*+&#$,-.#$#/#+0-

12'-1")+3#"(+0-'20-45)++*+&#

6718-!%*9,"$&3+-

.#$#/:

!"#$%&"'(")*+,

-&".(%#*)$&",

/*0,1!-/23,

4,56-77,8*%),

49:,56;

<=(,56,!"#$,%&'(&>,?*"@*%A,93,9BB43,("*C)(D,$",

;(E)('F(%,9B:4,*"D,*.,*'("D(D,&",?@"(,G43,GHHH3,

%(I@$%(.,*D(I@*)(,("#$%&"'(")*+,%(#$(0,*"D,

*..(..'("),&>,0=()=(%,*,E%&E&.(D,*C)$&",=*.,)=(,

E&)(")$*+,)&,=*#(,*,.$J"$>$C*"),("#$%&"'(")*+,$'E*C)3,

E%$&%,)&,*,D(C$.$&",%(J*%D$"J,)=(,*C)$&"K,L=(%(,*,

E%&M(C),$"#&+#(.,F&)=,56;,*"D,>(D(%*+,*EE%&#*+.3,$),$.,

E%(>(%%(D,)&,C&&%D$"*)(,)=(,;!N7,*"D,5!8O,E%&C(..(.K,

<=(,;!N7,E%&C(..,$.,*",*C)$&"P>&%C$"J,.)*)@)(,)=*),

%(I@$%(.,.)*)(,*J("C$(.,)&,$"C&%E&%*)(,

("#$%&"'(")*+,C&".$D(%*)$&".,D$%(C)+A,$")&,)=($%,

D(C$.$&"'*Q$"J3,*"D,0=(%(,"(C(..*%A3,)&,'&D$>A,

)=*),*C)$&",)&,'$)$J*)(,*D#(%.(,("#$%&"'(")*+,

(>>(C).K,-&&%D$"*)(D,(>>&%).,0(%(,'*D(,*),)=(,

LRS8,)&,(>>(C)$#(+A,@)$+$T(,$">&%'*)$&",>%&',)=(,

>(D(%*+,!U;,E%&C(..,)&,'*Q(,)=(,%(I@$%(D,;!N7,

V$"D$"J.,;)*)('("),>&%,)=(,LRS8,*"D,L565;-3,

0=$C=,0*.,$..@(D,$",W*A,GH9HK,

XG,Y;-,Z4BH9,(),

.(IK3,*"D,56;,

!-/3,4,56-77,

-=*E)(%,X3,

.@FC=*E)(%,[

<=(,$)$%,&>,9B:4,*"D,)=(,*+!(!,-./(012'3(4.25,21-(

%&'(156;,!-/,O%)$C+(,G:,\<$)+(,B]2,J&#(%",)=(,J("(%*)$&"3,

.)&%*J(3,=*"D+$"J3,*"D,D$.E&.*+,&>,=*T*%D&@.,0*.)(.,

*"D,C+&.@%(,&>,.A.)('.,)=*),=*"D+(,)=(.(,0*.)(.K,7-7O,

0*.,("*C)(D,)&,(".@%(,)=*),=*T*%D&@.,0*.)(.,*%(,

'*"*J(D,$",*,0*A,)=*),E%&)(C).,=@'*",=(*+)=3,.*>()A3,

*"D,)=(,("#$%&"'(")K

^("(%*)$&"3,.)&%*J(3,=*"D+$"J3,)%(*)'(")3,*"D,

D$.E&.*+,&>,=*T*%D&@.,0*.)(3,*"D,C+&.@%(,&>,

.A.)('.,)=*),=*"D+(,=*T*%D&@.,0*.)(,*),)=(,

LRS83,*%(,C&"D@C)(D,$",*CC&%D*"C(,0$)=,)=(,

7-7O,$")(%$',.)*)@.,%(J@+*)$&".K,,-_[LR,

E(%>&%'(D,*,7-7O,.(+>P*..(..'("),$",W*%C=,GH9`,

*"D,"&,7-7O,$..@(.,&%,C&"C(%".,0(%(,$D(")$>$(DK,,

U",W*A,GH9`3,Sa!,E(%>&%'(D,*,7-7O,.@%#($++*"C(,

&>,)*"Q,bSPX,'*"*J('(")K,,<=(,.@%#($++*"C(,

$D(")$>$(D,)0&,>$"D$"J.,0=$C=,=*#(,.$"C(,F((",

*DD%(..(DK,,Sa!,C&"D@C)(D,*,.@%#($++*"C(,&>,7-7O,

&E(%*)$"J,%(C&%D.,$",O@J@.),GH9`K,,<=(%(,0(%(,

)0&,C&''(").,&",)=(,&E(%*)$"J,%(C&%D.K,,5&,

>$"D$"J.,&%,C&"C(%".,0(%(,$D(")$>$(DK

O'("D'("),)&,

XG,Y;-,Z4B493,

56;,!-/3,*"D,

56;S!-,

OD'$"$.)%*)$#(,

a%D(%,&",

-&".("),0$)=,

Sa!

<=(,66)%(&>,9BBG,1*",*'("D'("),)&,7-7O2,%(I@$%(.,

Sa!,>*C$+$)$(.,)&,E%(E*%(,*",;<8,>&%,)%(*)$"J,'$c(D,

0*.)(,$"#(")&%$(.,)&,'((),+*"D,D$.E&.*+,%(.)%$C)$&".,

*"D,)&,*""@*++A,@ED*)(,)=(,E+*",)&,*CC&@"),>&%,C=*"J(.,

$",'$c(D,0*.)(,$"#(")&%$(.3,C*E*C$)$(.3,*"D,)%(*)'("),

)(C="&+&J$(.K,,Sa!,(")(%(D,$")&,*,-&".("),a%D(%,0$)=,

56;S!-,>&%,)=(,LRS8,$",9BB4K

<=(,VV-O,*"D,)=(,VV-O,-&".("),a%D(%,%(I@$%(.,

C&'E+()$"J,'$+(.)&"(.,$D(")$>$(D,$",)=(,;<8,

#&+@'(K,<=(,LRS8,;<8,>&%,V6,GH9`,@ED*)(,0*.,

.@F'$))(D,)&,56;S!-,$",V(F%@*%A,GH94K,,7(>(%,)&,

dW$c(D,L*.)(,W*"*J('(")3d,(*%+$(%,$",)=$.,

C=*E)(%K,

S&CQ(),5&K,UU,

7-7O,eHHb1=2,

BGPHGHG3,*"D,

56;,!-/

Sa!,*"D,56;!7SO,(")(%(D,$")&,)=(,$)$%(7899:;<=(

%/>.?.2'@1'.A3(B@/3@(,?(),?23?',0$)=,!8O,1+(*D,

*J("CA2,*"D,56;S!-,$",W*%C=,9BBGK,<=(,.)*)(,*"D,

>(D(%*+,7-7O,%(J@+*)$&".,*@)=&%$T(,)=(,*J("C$(.,)&,

$..@(,&%D(%.,%(I@$%$"J,7-7O,C&%%(C)$#(,*C)$&".,

*..&C$*)(D,0$)=,)=(,E&)(")$*+,%(+(*.(.,&>,=*T*%D&@.,

0*.)(,*"Df&%,=*T*%D&@.,C&".)$)@(").,>%&',;LWY.,*),

)=(,L565;-K

L%$))(",E%&C(D@%(.,*"D,.$)(,*C)$#$)$(.,*%(,

C&'E+$*"),0$)=,)=(,-&".("),a%D(%K,U",*CC&%D*"C(,

0$)=,)=(,-&".("),a%D(%3,Sa!,.@F'$).,I@*%)(%+A,

%(E&%).,)&,!8O,*"D,56;S!-,)=*),.@''*%$T(,*++,

7-7O,ZeHHb1=2,*C)$#$)$(.,*"D,E%&J%(..,C&"D@C)(D,

*),LRS8,;LWY.,>&%,)=(,%(E%(.(")*)$#(,I@*%)(%K,

O,D$.C@..$&",&>,-6,GH9`,*C)$#$)$(.,$.,E%(.(")(D,

(*%+$(%,$",)=$.,C=*E)(%K

C%DE"(")!FG(;3%&#"&/+<=

),>5-.1?&3(!'1'H2(!H>>1@I(J,@('<3(0K4L(.?(M9GN



WVDP Annual Site Environmental Report - Calendar Year 2015 ECS-15

Environmental Compliance Summary

!"#$#"%&
'&(")%&*+&#$,-.#$#/#+0-

12'-1")+3#"(+0-'20-45)++*+&#

6718-!%*9,"$&3+-

.#$#/:

!"!#$%&'($

)*+*,*-

./-$!"!#$%&'($)*+*,*-$+0012-3$*4$+11$5-6-7+1$/+8+764,3$

9+3*-$5+:212*2-3$:,77-;*1<$49;-6$47$40-7+*-6$=<$*/-$

>4?-7;@-;*A$B*$7-C,27-3$*/+*$5+:212*<$/+8+764,3$9+3*-$

2;547@+*24;$=-$3,=@2**-6$*4$DE#$+;6$+,*/4728-6$3*+*-3$

-?-7<$*94$<-+73A

FGHE$5+:212*<$/+8+764,3$9+3*-$+:*2?2*2-3$+7-$

7-047*-6$=2-;;2+11<$*4$DE#$+;6$IJ)HD"A$./-$!"!#$

%&'($K+8+764,3$F+3*-$E1+;$L2-;;2+1$M06+*-$547$

"J$N&'O$9+3$3,=@2**-6$2;$P,;-$N&'(A

QN$M)"$RSQ&'$-*$

3-CAT$Q&$"U!$('V$

),=0+7*$KT$+;6

($IJ"!!$

"/+0*-7$%V$#27$

!-34,7:-3

./-$".-+/$#01$#2*$45$'WS&$+;6$*/-$34)$5"6$7->,1+*-$*/-$

7-1-+3-$45$+27$0411,*+;*3$*/74,>/$0-7@2*3$+;6$+27$C,+12*<$

12@2*3A$D@23324;3$45$7+624;,:126-3$+7-$7->,1+*-6$=<$DE#$

?2+$*/-$ID)K#E$7->,1+*24;3A$X;$#0721$OV$'WWOV$HXD$+;6$

DE#$-;*-7-6$2;*4$+;$YXM$:4;:-7;2;>$*/-$"1-+;$#27$#:*$

D@23324;$)*+;6+763$547$!+624;,:126-3$Q&$"U!$E+7*$('$

2;:1,62;>$),=0+7*3$KV$BV$ZV$+;6$.A$I4;7+62414>2:+1$

-@23324;3$+7-$0-7@2**-6$,;6-7$($IJ"!!$E+7*$N&'[Q$

\Y2;47$U+:212*<$!->23*7+*24;3]A

HXD$@+2;*+2;-6$3-?-;$ID)K#E$0-7@2*3$547$

7+62414>2:+1$-@23324;3$+;6$4;-$#27$U+:212*<$

!->23*7+*24;$"-7*252:+*-$547$;4;7+62414>2:+1$

-@23324;3$+*$*/-$FGHEA$./-$"J$N&'O$+;;,+1$

ID)K#E$!-047*$3,@@+7282;>$7+62414>2:+1$

-@23324;3$+;6$-3*2@+*-6$643-$9+3$3,=@2**-6$*4$

*/-$DE#$2;$P,;-$N&'(A$$D3*2@+*-6$643-$*4$*/-$

:72*2:+1$7-:-0*47$574@$7+62414>2:+1$+27$-@23324;3$

6,72;>$N&'O$9+3$^&AQS$@7-@V$5+7$=-149$*/-$'&[

@7-@$),=0+7*$K$3*+;6+76A$!-5-7$*4$"/+0*-7$%V$

_H43-$#33-33@-;*V_$547$623:,3324;A$

%%$M)"$R'NO'$-*$

3-CA$+;6$

IJ)$D"`$+;6$

($IJ"!!$

"/+0*-7$'&

./-$7-8-1+.$9+*-1$:;..,*0;/$";/*1;.$#2*$45$'WSS$

\".-+/$9+*-1$#2*$<"9#=>$+;6$34)$5"6$\#7*2:1-$'S$a.2*1-$

bc]$3--d$*4$2@074?-$3,75+:-$9+*-7$C,+12*<$=<$

-3*+=123/2;>$3*+;6+763$+;6$+$3<3*-@$45$0-7@2*3A$

F+3*-9+*-7$+;6$3*47@$9+*-7$623:/+7>-3$+7-$7->,1+*-6$

=<$IJ)HD"$*/74,>/$*/-$)EHD)$0-7@2*A$H23:/+7>-3$45$5211$

@+*-72+1$+7-$7->,1+*-6$*/74,>/$0-7@2*3$233,-6$=<$*/-$

M)#"D$+;6$9+*-7$C,+12*<$:-7*252:+*24;3$233,-6$=<$

IJ)HD"A

./-$:,77-;*$)EHD)$0-7@2*$9+3$@46252-6$2;$P,1<$

N&'O$*4$2;:1,6-$*/-$7-14:+*24;$45$3*47@$9+*-7$

4,*5+11$)&WA$$IJ)HD"$$>7+;*-6$+;$-e*-;324;$*4$

:4;*2;,-$40-7+*2;>$,;6-7$*/23$0-7@2*$+5*-7$*/-$

N&'($-e027+*24;$6+*-$9/21-$*/-<$:4;6,:*$+$

*-:/;2:+1$7-?2-9$45$*/-$:,77-;*$0-7@2*A$$

Y4;*/1<$)EHD)$H23:/+7>-$Y4;2*472;>$!-047*3$

\HY!3]$+7-$3,=@2**-6$*4$IJ)HD"A$

B;6,3*72+1$9+3*-9+*-7$9+3$@4;2*47-6$547$:/-@2:+1$

:4;3*2*,-;*3$6,72;>$1+>44;$623:/+7>-3$\4,*5+11$

&&']A$$.7-+*-6$2;6,3*72+1$9+3*-9+*-73$+7-$;4$

14;>-7$623:/+7>-6$*/74,>/$4,*5+11$&&SA$

)EHD)[0-7@2**-6$3*47@$9+*-7$@4;2*472;>$9+3$

:4@01-*-6$6,72;>$N&'O$=<$3+@012;>$*/-$-2>/*$

67+2;+>-$=+32;3$6,72;>$3*47@$-?-;*3A$$H,72;>$

N&'OV$+11$7-3,1*3$9-7-$92*/2;$*/-$-551,-;*$

623:/+7>-$12@2*3$30-:252-6$2;$*/-$)EHD)$0-7@2*A

IJ)$D"`$#7*2:1-$

'SV$.2*1-3$S$+;6$

bV$+;6$D"`$

#7*2:1-$S&

34)$5"6$#1*02.-$'?$@A0*.-B$?$+/8$C>D$+/8$D"`$#1*02.-$?&$

7->,1+*-$3*47@$9+*-7$623:/+7>-3$7-1+*-6$*4$

:4;3*7,:*24;$+:*2?2*<A$

I4$;-9$)*47@$F+*-7$E411,*24;$E7-?-;*24;$E1+;3$

\)FEEE3]$547$3*47@$9+*-7$623:/+7>-3$+334:2+*-6$

92*/$:4;3*7,:*24;$+:*2?2*2-3$9-7-$7-C,27-6$2;$

"J$N&'OA

A#E65$5")F'$;3%&#"&/+<=

";GH.0+/2-$)*+*,B$),GG+1I$J;1$*K-$9LM:$0/$N&'O



Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-16

!"#$#"%&
'&(")%&*+&#$,-.#$#/#+0-

12'-1")+3#"(+0-'20-45)++*+&#

6718-!%*9,"$&3+-

.#$#/:

!"#$!%&'(%)'*+$

,%-$%+.$

!"#$/0,

!"#$%&'$12)'345$67$89')45:$6;$%+.$67<=$>$!"0??$>6@A>6B$

%+.$C%2):$DEDADEE=$%+.$>$!"0??$#FGH%2)$I>;J6B$

25(F4%)5$.5:'(+=$*H52%)'*+=$'+:H53)'*+=$K%'+)5+%+35=$

%+.$34*:F25$*L$%G*&5(2*F+.$%+.$F+.52(2*F+.$

H5)2*45FK$GF4M$:)*2%(5$8CN#<$%+.$3O5K'3%4$GF4M$

:)*2%(5$80N#<$)%+M:P$9O5:5$4%-:$%4:*$25(F4%)5$:H'44$

25H*2)'+($%+.$345%+FHP$Q+.52$)52K:$*L$%$6EE>$

%(255K5+)=$%K5+.5.$'+$@;;D=$RS/$':$+*)$25TF'25.$)*$

25H*2)$%$:H'44$*L$H5)2*45FK$H2*.F3)$*+)*$%+$'KH52&'*F:$

:F2L%35$'L$)O5$:H'44$':$45::$)O%+$L'&5$(%4$%+.$':$345%+5.$FH$

-')O'+$)-*$O*F2:$*L$.':3*&52UP

9O5$4%:)$0N#$)%+M$%)$)O5$VWRC$-%:$34*:5.$F+.52$

)O5:5$25(F4%)'*+:$'+$@;;>P$9O525$25K%'+$+'+5$

25(':)525.$CN#$)%+M:$85'(O)$%G*&5(2*F+.$:)*2%(5$

)%+M:$X1#9:Y$%+.$*+5$F+.52(2*F+.$:)*2%(5$)%+M$

XQ#9Y<$)O%)$%25$H52'*.'3%44U$'+:H53)5.$%+.$

K%'+)%'+5.P$$#H'44:$%25$25H*2)5.$%+.$345%+5.$FH$'+$

%33*2.%+35$-')O$VWRC$H*4'3'5:$%+.$H2*35.F25:P$

9O525$-525$+*$'KK5.'%)54U$25H*2)%G45$:H'44:$

.F2'+($@;6DP$9O525$-525$Z$:K%44$H5)2*45FK$:H'44:$

845::$)O%+$L'&5$(%4$X6ZPE$,Y$5%3O<$.F2'+($0"$@;6D=$

-O'3O$.'.$+*)$25TF'25$'KK5.'%)5$+*)'L'3%)'*+$)*$

!"#R/0=$GF)$-525$25H*2)5.$'+$TF%2)524U$25H*2):P

/S$66EE; /S$66EE;=$()*+,-+.*/$*0$1,+23/45=$.'253)5.$L5.52%4$

%(5+3'5:$)*$%&*'.=$-O525$H*::'G45=$'KH%3):$85P(P=$

.5:)2F3)'*+=$K*.'L'3%)'*+=$*2$+5-$3*+:)2F3)'*+<$)O%)$

-*F4.$%.&52:54U$5LL53)$-5)4%+.:$-O525&52$)O525$':$%$

H2%3)'3%4$%4)52+%)'&5P$13)'&')'5:$'+$-5)4%+.:$%25$

25(F4%)5.$GU$)O5$Q#10/$%+.$!"#R/0$H52K'):P$9O5$

-5)4%+.:$*+$)O5$VWRC$%25$:FG[53)$)*$25(F4%)'*+$F+.52$

#53)'*+$B;B$*L$)O5$0V1$%+.$!"#$/0,$12)'345:$@B$%+.$I>P

V5)4%+.:$%25$H52'*.'3%44U$'.5+)'L'5.$%+.$

.54'+5%)5.$*+$)O5$VWRCP$$\+$]%23O$@;;>=$)O5$

Q#10/$%HH2*&5.$)O5$@;;I$:')5J-'.5$VWRC$

-5)4%+.:$:F2&5UP$$1..')'*+%4$-5)4%+.:$-525$

.54'+5%)5.$'+$)O5$&'3'+')U$*L$)O5$L'2'+($2%+(5$'+$

S3)*G52$@;;>$%+.$'+$)O5$&'3'+')U$*L$)O5$^,V$0%:M$

#)*2%(5$C%.$%+.$+*2)O$:4*H5$*L$)O5$!R1$'+$]%U$

@;6IP$$RF2'+($@;6D=$+*$+5-$-5)4%+.:$-525$

.54'+5%)5.$%+.$+*$-5)4%+.:$-525$'KH%3)5.$GU$

3*+:)2F3)'*+$%3)'&')'5:P

B@$Q#0$_E>;6$5)$

:5TP

9O5$&*67),8,/5.9,$%/9.)*/6,/+32$:,57*/5,;$

&*67,/53+.*/;$3/4$'.3<.2.+=$>-+$*L$6EZ;$?&%:&'>=$

'+34F.'+($)O5$#@7,)0@/4$>6,/46,/+5$3/4$

:,3@+8*).A3+.*/$>-+$*L$6EZ>$B#>:>C<$H2*&'.5.$)O5$

25(F4%)*2U$L2%K5-*2M$L*2$25K5.'%)'*+$*L$2545%:5:$*L$

O%`%2.*F:$:FG:)%+35:$%+.$25K5.'%)'*+$*L$'+%3)'&5$

O%`%2.*F:$-%:)5$.':H*:%4$:')5:P

N%:5.$*+$)O5$25:F4):$*L$%$C254'K'+%2U$1::5::K5+)$

?5H*2)$H25H%25.$L*2$RS/=$')$-%:$.5)52K'+5.$)O%)$

)O5$VWRC$.'.$+*)$TF%4'LU$L*2$4':)'+($*+$)O5$

+%)'*+%4$H2'*2')'5:$4':)P$9O525L*25=$+*$LF2)O52$

'+&5:)'(%)'*+$HF2:F%+)$)*$0/?0,1$-%:$-%22%+)5.P$

^*-5&52=$'L$%$O%`%2.*F:$:FG:)%+35$:H'44$5a355.:$%$

25H*2)%G45$TF%+)')U=$0/?0,1$25H*2)'+($

25TF'25K5+):$-*F4.$G5$)2'((525.P$

B@$Q#0$_66;;6$

5)$:5TP

9O5$%6,)D,/-=$(23//./D$3/4$&*66@/.+=$:.D8+E+*E

F/*G$>-+$?%(&:>H$*L$6EZ>$8%4:*$M+*-+$%:$#1?1$9')45$

\\\<$-%:$.5:'(+5.$)*$325%)5$%$-*2M'+($H%2)+52:O'H$

G5)-55+$'+.F:)2U=$GF:'+5::=$:)%)5=$%+.$4*3%4$

(*&52+K5+)=$%+.$5K52(5+3U$25:H*+:5$25H25:5+)%)'&5:$

)*$O54H$4*3%4$3*KKF+')'5:$H2*)53)$HFG4'3$O5%4)O=$:%L5)U=$

%+.$)O5$5+&'2*+K5+)$L2*K$3O5K'3%4$O%`%2.:P

0O5K'3%4$'+&5+)*2'5:$L*2$)O5$VWRC$%25$25H*2)5.$

TF%2)524U$F+.52$/C0?1=$%:$%HH2*H2'%)5P$?5L52$)*$

9%G45:$/0#J7$%+.$/0#JZP

I3<2,$%&#EJ$;3%&#"&/+<=

&*672.3/-,$#+3+@5$#@663)=$0*)$+8,$1KL($./$MNJO



WVDP Annual Site Environmental Report - Calendar Year 2015 ECS-17

Environmental Compliance Summary
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Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-18
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WVDP Annual Site Environmental Report - Calendar Year 2015 ECS-19

Environmental Compliance Summary
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Year Action Outcome

1982 The!FEIS,!"Final!Environmental!Impact!Statement:!Long"

Term!Management!of!Liquid!High"Level!Radioactive!

Wastes!Stored!at!the!WNYNSC,!West!Valley!(DOE/EIS"

0081)"!and!associated!ROD!were!issued!outlining!the!

actions!DOE!proposed!for!solidification!of!the!liquid!

HLW!contained!in!the!underground!tanks.

The!initial!period!of!WVDP!Act!work!activities,!

completed!in!September!2002,!removed!the!HLW!

from!the!tanks!and!immobilized!it!into!borosilicate!

glass!through!VIT.!The!canisters!of!vitrified!HLW!

remain!on!site!in!storage.!!During!2015,!four!casks,!

each!containing!five!HLW!canisters,!were!relocated!

from!the!MPPB!to!the!on"site!HLW!Cask!Storage!Pad.

1988 DOE!and!NYSERDA!published!a!NOI!to!prepare!the!EIS!

for!"Completion!of!the!WVDP!and!Closure!or!Long"Term!

Management!of!the!Facilities!at!the!WNYNSC!(the!

Center)."

The!DEIS!was!issued!in!1996.

1996 DOE!and!NYSERDA!issued!the!“Draft!EIS!for!the!

Completion!of!the!WVDP!and!Closure!or!

Long"Term!Management!of!the!Facilities!at!the!

WNYNSC”!(DOE/EIS"0226"D).

The!DEIS!was!issued!without!a!preferred!alternative!

for!a!six"month!review!and!comment!period.!After!

issuing!the!DEIS,!and!despite!long!negotiations,!DOE!

and!NYSERDA!were!unable!to!reach!an!agreement!on!

the!future!course!of!action!for!closure!at!the!Center!

(see!Government!Accounting!Office,!2001).

1997 Following!issuance!of!the!1996!DEIS,!NYSERDA!and!DOE!

formed!a!stakeholder!advisory!group!(the!West!Valley!

Citizen!Task!Force)!to!provide!additional!input!to!the!

public!comment!process!required!by!the!NEPA.

The!Citizen!Task!Force's!mission!is!to!provide!

stakeholder!input!to!decisionmaking!for!development!

of!a!closure!option!for!the!WVDP!and!the!WNYNSC.

1997 DOE"HQ!issued!the!“Final!Waste!Management!

Programmatic!EIS,”!(WM!PEIS![DOE/EIS"0200F])!to!

evaluate!nationwide!management!and!siting!

alternatives!for!treatment,!storage,!and!disposal!of!five!

types!of!radioactive!and!hazardous!waste.

The!WM!PEIS!(DOE/EIS"0200F)!was!issued!with!the!

intent!to!issue!a!separate!ROD!for!each!type!of!waste!

generated,!stored,!or!buried!over!the!next!20!years!at!

54!sites!in!the!DOE!complex.

1999 DOE!issued!a!ROD!for!nationwide!management!of!HLW,!

Vol.!64,!FR,!p.!46661!(64!FR!46661).

The!ROD!specified!that!WVDP"vitrified!HLW!will!

remain!in!storage!on!site!until!it!is!accepted!at!a!

geologic!repository

2000 DOE!issued!a!ROD!for!nationwide!management!of!LLW!

and!mixed!LLW!(65!FR!10061).

The!Hanford!site!in!Washington!State!and!!the!Nevada!

National!Security!Site!(previously!the!Nevada!Test!

Site)!were!designated!as!national!DOE!disposal!sites!

for!LLW!and!mixed!LLW.

2001 DOE!published!an!NOI!(66!FR!16447)!formally!

announcing!its!rescoping!plan!for!preparing!the!waste!

management!EIS!for!the!WVDP.

DOE!published!an!Advance!NOI!(66!FR!56090),!

announcing!in!advance,!its!intention!to!prepare!an!EIS!

for!Decommissioning!and/or!Long"Term!Stewardship!at!

the!WVDP!and!the!WNYNSC.

The!rescoping!plan!split!the!scope!of!the!1996!WVDP!

DEIS!into!two!phases:!(1)!near"term!waste!

management!decisionmaking!and!(2)!final!

decommissioning!and/or!long"term!stewardship!

decisionmaking.!The!advanced!NOI!informed!

interested!parties!of!a!pending!EIS!and!provided!

opportunity!for!public!comments!early!in!the!process.

!TABLE!ECS"2

NEPA!Documents!Affecting!DOE!Activities!at!the!WVDP
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Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-24
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Environmental Compliance Summary
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Environmental Compliance Summary
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Environmental Compliance Summary

WVDP Annual Site Environmental Report - Calendar Year 2015ECS-28
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@;++-/+

/.2,8&)+,*8)*1-*+

J.2,8&)+,*8)*1-*+I,*+.)>-R)(+/.->+

1A)+`//^S,*+])&&+,*+,+B.)^()>-&212-$+
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Environmental Compliance Summary

!"#$%&!'()" *+,%-%&( !+#+$"&"#
.+&"/01!

23,""4"4

."0,#%)&%567

85-9&%560

EPA,!NESHAP All All None None

NYSDEC!Air!Permit All All None None

TABLE!ECS"6

WVDP!2015!Air!Quality!Noncompliance!Episodes

!"#$%&'()*+,- .(/)0+1*+,-&,2&$(1,0*+-3 '456+//+,-&$(74+0(8&

!"#$%&'()*'('&&& "+,--.-/&012.3.4,2.1-&&&&&& 01

!"#$%&'(5 !627898+:&;,<,7=1>?&@>A?2,-48&$8+8,?8&012.3.4,2.1-&& 01

!"#$%&'BB C,287.,+&@,382:&D,2,&@E882& 01

!"#$%&'B) ;,<,7=1>?&#E89.4,+&F-G8-217: H8?

!"#$%&'B' I16.4&#E89.4,+&$8+8,?8&F-G8-217:&$8J172.-/ 01

!"#$%&%'()*

(+,+-.&/0&%1'2"&3("2"&!4+56&7778&269/:+4;<&,+&+=6&>?@1&0/:&ABCD

!"#$#%!&'#%()*+!,!-'#%!."%

/0%#12#2!31$*%"0#

."%$!"!415"*'$!6512#$

7#12"18"2!91::#5"#$

;'%&'5"8!18"2

<=25*6#0!>#5*?"2#

TABLE!ECS"8

Reportable!Chemicals!Above!EPCRA!312!(SARA!Title!III)!Threshold!Planning!Quantities!

Stored!at!the!WVDP!in!2015

Chemicals!Stored!at!the!WVDP!Above!the!Threshold!Planning!Quantities

!"#$%&!'()" *+&,-../01 !-#-$"&"#
234!3,!!"#$%&!

567")&%380

234!3,!9-$)."0!

'-:"8

234!3,!

;3$).%-8&!

9-$)."0

!"#7"8&!

;3$).%-8&!

9-$)."0

SPDES All All 0 742 742 100%

!!!Note:!The!WVDP!notified!NYSDEC!that!DOE!Order!5400.5!was!replaced!by!DOE!Order!458.1.!!The!WVDP!is!currently

!!!!!!!!!!!!!!!executing!the!requirements!of!DOE!Order!458.1,!including!its!referenced!DCSs.

TABLE!ECS"9

WVDP!SPDES
-
!Permit!Limit!Exceedances

!
in!2015

!
!Radionuclides!are!not!regulated!under!the!site's!SPDES!permit.!However,!special!requirements!in!the!permit!specify!that

!!!the!concentration!of!radionuclides!in!the!discharge!is!subject!to!requirements!of!DOE!Order!5400.5,!(see!letter!CHBWV!to!

!!!NYSDEC,!January!8,!2013).
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!"#$%&'(%)"*+",-./" !0#0$"&"# !"#$%&,(%$%& 1234,-5&06

!"#"$%&'($)*+$,&-+-&./$0$

1&2+$3/42/+)5&6*$7/28&5
9/86:)-$6.$;<5&:/$1)2*$#=)--6=$>/'5' ?@ @

!"#"$%&'($)*+$,&-+-&./$0$

1&2+$3/42/+)5&6*$7/28&5
9/86:)-$6.$;<5&:/$;8/2&<)*$96A&*$>/'5' BC @

!"#"$%&'($)*+$,&-+-&./$0$

1&2+$3/42/+)5&6*$7/28&5
9/86:)-$6.$;<5&:/$D)'5/2*$7(6/A/$>/'5' C @

!"#"$%&'($)*+$,&-+-&./$0$

1&2+$3/42/+)5&6*$7/28&5
9/86:)-$6.$;<5&:/$E6886*$F2)<G-/$>/'5' BC @

!"#"$%&'($)*+$,&-+-&./$0$

1&2+$3/42/+)5&6*$7/28&5
9/86:)-$6.$H*)<5&:/$I&J2)562K$1&2+$>/'5' >65$-&8&5/+ @

!"#"$%&'($)*+$,&-+-&./$0$

9/J&'52)5&6*
L&-&*J$6.$E)*)+)$F66'/$DJJ' >; B

!"#$%&%'()*+

,-./&012345637&#138&9:;5&.:<3:84516=&">51?151:;&1=&@+*A

>;$0$>65$)44-&<)A-/
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Environmental Management System 

(EMS) 

!"#$%&'$ ()$*+,,(-#.$/+$ (,01#,#2324$)+52.$)/#678.-

)"(0$087*3*#)$ /+$08+/#*/$ /"#$ 7(89$67/#89$ 172.9$ 72.$+/"#8$

27/5871$ 72.$ *51/5871$ 8#)+58*#)$ /"7/$,7:$ ;#$ 7<#*/#.$ ;:$

7*3=(3#)$7/$/"#$>?%@A$$!"#$'BC$()$7$08+487,$/"#$>?%@$

531(D#)$/+$#<#*3=#1:$,7274#$/"#$ (,07*/)$ (/)$+0#873+2)$

"7=#$+2$/"#$#2=(8+2,#2/9$72.$/+$):)/#,73*711:$(,08+=#$

(/)$#2=(8+2,#2/71$)/#678.)"(0$087*3*#)A$$!"#$>?%@$'BC$

67)$ .#)(42#.$ /+$ ,##/$ EC&$ FGHHF$ I/"#$ '2=(8+2,#2/71$

B7274#,#2/$C/72.78.J$7)$8#K5(8#.$;:$%&'$&8.#8$GLMAF9$

N%#078/,#2/71$ C5)/7(27;(1(/:9O$ 6"(*"$ .#)*8(;#)$ /"#$

8#K5(8#,#2/)$ 72.$ 8#)0+2)(;(1(3#)$ P+8$ (,01#,#2324$

/"#$'BC$08+487,A$ $QRS>?9$/"#$08(,#$*+2/87*/+8$7/$/"#$

>?%@9$8#*#(=#.$7$Q#83T*7/#$+P$U#4()/873+2$P+8$/"#$>?%@$

'BC$ 52.#8$ EC&$ FGHHFVWHHG$ +2$ X51:$ LF9$ WHFWA$ $ Y$ /"(8.$

078/:$ EC&$FGHHF$)58=#(1172*#$75.(/$+P$/"#$'BC$67)$*+2-

.5*/#.$(2$X52#$WHFZA$$!"#$75.(/+8)$8#0+8/#.$/"7/$711$*+8#$

'BC$#1#,#2/)$6#8#$+;)#8=#.$ /+$;#$ P511:$ (,01#,#2/#.9$

,##324$/"#$EC&$FGHHF$8#K5(8#,#2/)A$$!"#$QRS>?$'BC$

67)$7008+=#.$P+8$8#[*#83T*73+2$+2$X51:$\9$WHFZA$$$

!"#$ >?%@$ 'BC$ ()$ 71)+$ .#)(42#.$ /+$ #2)58#$ /"7/$

%&'[>?%@$*788(#)$+5/$(/)$,())(+2$(2$7$)5)/7(27;1#$,72-

2#8A$$%&'$&8.#8$GLMAF$8#K5(8#)$.#=#1+0,#2/$72.$(,01#-

,#2/73+2$+P$72$722571$C(/#$C5)/7(27;(1(/:$@172$ICC@J$/"7/$

(.#23T#)$ /"#$ )(/#])$ *+2/8(;53+2)$ /+678.$ ,##324$ %&'$

)5)/7(27;(1(/:$ 4+71)$ P+8$ 273+271$ #2#84:$ )#*58(/:9$ 41+;71$

#2=(8+2,#2/71$ *"711#24#)9$ 0+1153+2$ 08#=#23+29$ 67)/#$

,(2(,(D73+29$#2#84:$8#.5*3+29$72.$67/#8$*+2)#8=73+2A$

C5)/7(27;(1(/:$ ()$ 72$ #))#2371$ #1#,#2/$ +P$ /"#$ P7*(1(/:$ .()-

0+)(3+2$,())(+2$7/$/"#$>?%@A$$QRS>?$(2*+80+87/#)$/"#$

%&'$)5)/7(27;(1(/:$4+71)$(2/+$(/)$'BC$(2$711$6+8^$01722(24$

72.$#_#*53+2$=(7$"7D78.$)*8##2)9$)/72.78.$+0#87324$08+-

*#.58#)9$6+8^$(2)/85*3+2$07*^74#)9$671^$.+62)9$08#[`+;$

;8(#P)$72.$+24+(24$#=71573+2)$.58(24$`+;$#_#*53+2A$

!"#$ 'BC$ ()$ 7$ ^#:$ *+,0+2#2/$ +P$ /"#$ E2/#487/#.$ C7P#/:$

B7274#,#2/$C:)/#,$IECBCJA$ $!"#$+;`#*3=#$+P$/"#$ECBC$

()$/+$0#8P+8,$6+8^$(2$7$)7P#$72.$#2=(8+2,#2/711:$)+52.$

,722#8A$$!+4#/"#8$/"#$'BC$72.$ECBC$08+=(.#$7$,7274#-

,#2/$ P87,#6+8^$ P+8$ (2/#487324$ )7P#/:9$ #2=(8+2,#2/719$

72.$ 8#4517/+8:$ 8#K5(8#,#2/)$ (2/+$ 711$ 6+8^$ 087*3*#)$ )+$

/"7/$ 6+8^$ ()$ 7**+,01()"#.$ 6"(1#$ 08+/#*324$ /"#$ "#71/"$

72.$)7P#/:$+P$/"#$05;1(*9$/"#$)(/#$6+8^#8)9$72.$/"#$#2=(-

8+2,#2/$7/$711$1#=#1)A

!"#$EC&$FGHHF$'BC$,+.#1$#,01+:)$7$*:*1#$+PV

!" 0+1(*:$.#=#1+0,#2/9$

!" 01722(249

!" (,01#,#2/73+29$

!" *"#*^(24$72.$*+88#*3=#$7*3+29$72.

!" ,7274#,#2/$8#=(#6$

/+$(,08+=#$8#)+58*#$#a*(#2*:9$/+$08#=#2/$0+1153+29$72.$

/+$8#.5*#$67)/#A$$

!"#$ *+8#$ P52*3+2)$ +P$ /"#$ 'BC$ )"+62$+2$ /"#$ (22#8$ *(8-

*1#$+P$ /"#$ ECBCb'BC$ (2/#4873+2$T458#$78#$71(42#.$6(/"$

/"#$*+8#$P52*3+2)$+P$/"#$ECBC$)"+62$(2$/"#$+5/#8$*(8*1#V$

/+$ .#T2#$6+8^9$ 7271:D#$ "7D78.)9$ .#=#1+0$ *+2/8+1)9$ 0#8-

P+8,$6+8^9$72.$08+=(.#$P##.;7*^A$$!"#$513,7/#$4+71$()$/+$

(,08+=#$0#8P+8,72*#$7)$/"#$*:*1#$8#0#7/)A

C7P#/:$ ()$ 7$ *+8#$ =715#$ P+8$ /"#$ 6+8^$ 0#8P+8,#.$ 7/$ /"#$

>?%@A$$QRS>?9$67)$08#)#2/#.$/"#$?+152/78:$@8+/#*3+2$

@8+487,$I?@@J$C/78$+P$'_*#11#2*#$Y678.$(2$WHFG9$/"#$"(4"-

#)/$1#=#1$7678.#.$;:$%&'$P+8$)7P#/:$72.$"#71/"$08+487,)A$$

CHAPTER 1 

ENVIRONMENTAL MANAGEMENT SYSTEM
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WVDP Annual Site Environmental Report - Calendar Year 20151-2

!"#$>?%@$T8)/$#782#.$%&'$?@@$C/78$*#83T*73+2$)(/#$(2$

FcccA$ $C7P#/:$0#8P+8,72*#$.58(24$WHFZ$*+2325#.$/+$;#$

+5/)/72.(249$6(/"$QRS>?$72.$(/)$)5;*+2/87*/+8)$7*"(#=-

(24$+=#8$FA\$,(11(+2$*+2)#*53=#$6+8^$"+58)$6(/"+5/$7$`+;$

8#17/#.$ 1+)/$3,#$6+8^$ (2`58:$+8$ (112#))A$ $d+*5)$+2$)7P#/:$

2+/$+21:$08+/#*/)$6+8^#8)$;5/$71)+$08+,+/#)$08+/#*3+2$

+P$ /"#$#2=(8+2,#2/$;:$ 8#.5*(24$ /"#$+**588#2*#$+P$7**(-

.#2/)A$ $ C7P#$ ;#"7=(+8)$ 7/$ /"#$ >?%@$ 78#$ *+2325+5)1:$

8#(2P+8*#.$ /"8+54"$ )7P#/:$ #_#8*()#)$ 72.$ P8#K5#2/$ )7P#/:$

/87(2(24$(2(373=#)A$$

Policy and Commitment

!"#$ QRS>?$ '2=(8+2,#2/71$ @+1(*:$ P+8$ /"#$ >?%@$ (2/#-

487/#)$ #2=(8+2,#2/71$ 8#K5(8#,#2/)$ 72.$ 0+1153+2$ 08#-

=#23+2$ (2/+$08+`#*/$01722(24$72.$#_#*53+2$72.$.(8#*/)$

/"7/$)+52.$)/#678.)"(0$087*3*#)$78#$(,01#,#2/#.A$$!"#$

QRS>?$0+1(*:$8#K5(8#)$/"7/$)(/#$0#8)+22#1$6(11V$

!" *+,01:$ 6(/"$ 711$ #2=(8+2,#2/71$ 176)$ 72.$ 8#4517-

3+2)9$

!" ,(2(,(D#$67)/#$4#2#873+29$

!" 08+/#*/$72.$*+2)#8=#$27/5871$8#)+58*#)9$72.

!" K5723P:$ 72.$ /87*^$ /"#(8$ #2=(8+2,#2/71$ +;`#*3=#)$

6(/"$ (205/$ P8+,$ 711$ )/7^#"+1.#8)9$ #,01+:##)$ 72.$

)5;*+2/87*/+8)A$

!"#$ +a*(71$ )(/#$ '2=(8+2,#2/71$ @+1(*:$ ()$ 0+)/#.$ (2$

,72:$ ,##324$ 78#7)$ 7*8+))$ /"#$ )(/#9$ 72.$ (/$ ()$ 7=7(1-

7;1#$ +2$ /"#$ QRS>?$ 6#;)(/#$ I"-0Vbb666A*";6=A*+,b

4870"(*)bQRS>?e'2=(8+2,#2/71e@+1(*:A0.PJA$ $ B7274#8)$

78#$#_0#*/#.$/+$ /7^#$08+,0/$7*3+2$/+$7..8#))$#2=(8+2-

,#2/71$*+2*#82)$72.$/+$"7=#$D#8+$/+1#872*#$P+8$2+2*+,-

01(72*#$6(/"$/"#$0+1(*:A$

Program Planning

E2*+80+87324$/"#$'BC$(2/+$01722#.$6+8^$7*3=(3#)$*+2-

/8(;5/#)$/+$)5**#))P51$08+`#*/$+5/*+,#)A$$!"#$'BC$.(8#*/)$

/"7/$ /"#$T8)/$)/#0$ (2$01722(24$6+8^$,5)/$ (2=+1=#$ (.#23-

P:(24$ 7*3=(3#)$ 6(/"$ )0#*(T*$ 8#4517/+8:$ 8#K5(8#,#2/)9$

7*3=(3#)$6(/"$/"#$0+/#2371$P+8$)(42(T*72/$#2=(8+2,#2/71$

(,07*/)9$72.$7*3=(3#)$/"7/$*72$;#$0#8P+8,#.$(2$7$,722#8$

/"7/$6+51.$*+2/8(;5/#$/+$%&'$)5)/7(27;(1(/:$4+71)A$$

Regulatory Compliance.$$E2=+1=#,#2/$+P$8#4517/+8:$)50-

0+8/$0#8)+22#1$ (2$6+8^$01722(24$#27;1#)$7))#)),#2/$+P$

/"#$ 7001(*7;(1(/:$ +P$ #2=(8+2,#2/71$ 176)$ 72.$ 8#45173+2)$

08(+8$/+$(2(373+2$+P$6+8^$/+$#2)58#$7008+08(7/#$0#8,(/)$

72.$+0#87324$087*3*#)$78#$(2$017*#A$$Q+,01(72*#$()$71)+$

,7(2/7(2#.$;:$ 8+532#$#2=(8+2,#2/71$,+2(/+8(24$+P$ 7(89$

)58P7*#$67/#89$.8(2^(24$67/#89$48+52.67/#89$72.$7,;(#2/$

87.(73+2$.+)#A$$U#K5(8#.$8#4517/+8:$8#0+8/)$/"7/$7271:D#$

/"#)#$.7/7$78#$4#2#87/#.$+2$7$8#45178$;7)()A$$

!"#$%&'() *%+,-"%.$%#'() /.0'1#23) $ Y*3=(3#)$ /"7/$ "7=#$

8#4517/+8:$ (,01(*73+2)$ +8$ /"+)#$ /"7/$ "7=#$ /"#$ 0+/#2-

371$ P+8$ )(42(T*72/$ #2=(8+2,#2/71$ (,07*/)$ 78#$ (.#23T#.$

7)$ N)(42(T*72/$ 7)0#*/)O$ /"8+54"$ 7$ K5723/73=#$ 872^(24$

08+*#))9$0#8$ /"#$ EC&$FGHHF$)/72.78.A$ $Y2$N#2=(8+2,#2-

/71$7)0#*/O$()$72:$#1#,#2/$+P$72$+8472(D73+2])$7*3=(3#)9$

08+.5*/)9$+8$)#8=(*#)$/"7/$*72$(,07*/$/"#$#2=(8+2,#2/A

!"#$ 0+/#2371$ )(42(T*72/$ #2=(8+2,#2/71$ 7)0#*/)$ +P$ )(/#$

7*3=(3#)$ 01722#.$ P+8$ WHFZ$ 7/$ /"#$>?%@$6#8#$ ):)/#,-

73*711:$487.#.$6(/"$8#)0#*/$/+$/"#(8$ 1(^#1("++.$+P$+**58-

8(249$ /"#$0+/#2371$,742(/5.#$+P$ /"#$ (,07*/9$ /"#$0+/#2-

371$ 8#4517/+8:$ 8#K5(8#,#2/)$ +8$ 87,(T*73+2)9$ 72.$ /"#$

723*(07/#.$1#=#1$+P$*+,,52(/:$*+2*#82A$$!"#$0580+)#$+P$

487.(24$)(42(T*72/$#2=(8+2,#2/71$7)0#*/)$67)$/+$(.#23P:$

/"#$,+)/$ (,0+8/72/$0+/#2371$#2=(8+2,#2/71$ (,07*/)$+P$

/"#$01722#.$6+8^$)*+0#$P+8$/"#$:#78A$$!"#$,+)/$)(42(T*72/$

#2=(8+2,#2/71$ 7)0#*/)$ P8+,$ /"#$WHFZ$ 872^(24$ 78#$ )5,-

,78(D#.$(2$!7;1#$F[FA

4'1,(,#5) 6$."(,&"%) !('%%,%73$ $ !"#$ B@@S9$ /"#$ ,+)/$

08+,(2#2/$P7*(1(/:$8#K5(8(24$.#,+1(3+2$7/$/"#$>?%@9$()$7$

GH9HHH$)K578#$P##/9$T=#[)/+8:9$)/##1[8#(2P+8*#.9$*+2*8#/#$

TABLE!1"1

WVDP!Significant!Environmental!Aspects!for!2015
!

Environmental!Aspect:

!!!"!!Radiological!and/or!Asbestos!Air!Emissions

!!!"!!Discharge!of!Metals,!Organics,!or!Radiological!Constituents!to!Surface!Water

!!!"!!Generation!of!Low#level!Waste

!!!"!!Savings!in!Energy!Use

!!!"!!Potential!Accidental!Radiological!Release!(i.e.!HEPA!filter!failure)

!
!Each!year!all!planned!work!activities!are!evaluated!using!a!ranking!system!developed!for!the!EMS!!that!is!based

!!!!on!potential!environmental!and!regulatory!impacts,!community!concerns,!and!likelihood!of!occurrence.!!Under

!!!!this!ranking!!system,!aspects!with!an!overall!significance!of!14!or!greater!are!identified!as!"significant!aspects."
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)/85*/58#$/"7/$"+5)#.$/"#$,#*"72(*71$72.$*"#,(*71$08+-

*#))$#K5(0,#2/$5)#.$/+$)#0787/#$5872(5,$72.$015/+2(5,$

P8+,$)0#2/$25*1#78$P5#1A$$!"#$B@@S$P7*(1(/:$()$*+,08()#.$

+P$ ZZ$ 8++,)9$,72:$6(/"$ 8#)(.571$ "(4"$ 87.(+1+4(*71$ .+)#$

87/#)A$$C(2*#$=#23173+2$(2$/"#$B@@S$,5)/$;#$,7(2/7(2#.$

6"(1#$/"#$;5(1.(24$6(11$;#$.#,+1()"#.$(2$)#*3+2)9$08#07-

873+2$ P+8$ B@@S$ .#,+1(3+2$ 8#K5(8#)$ #=71573+2$ +P$ /"#$

#_()324$=#23173+2$):)/#,)A$ $!"#$'BC$67)$#,01+:#.$ (2$

/"#$ .#)(429$ 08+*58#,#2/9$ *+2)/85*3+29$ 72.$ +0#873+2$

+P$7$U#017*#,#2/$?#23173+2$C:)/#,$IU?CJ$P+8$7$0+83+2$

+P$ /"#$B@@S$ (2$WHFZA$ $ 'BC$087*3*#)$78#$71)+$ *588#2/1:$

(2=+1=#.$(2$/"#$.#=#1+0,#2/$+P$.#/7(1#.$.#,+1(3+2$0172-

2(24$.+*5,#2/)$P+8$/"#$?E!$P7*(1(/:$72.$B@@S$)/85*/58#A$$

@8#07873+2$P+8$.#,+1(3+2$8#K5(8#)$8#,+=71$+P$/"+5)72.)$

+P$ P##/$ +P$ 0(0(249$ )#=#871$ 87.(+1+4(*711:$ *+2/7,(27/#.$

/72^)9$,72:$78#7)$*+2/7(2(24$7);#)/+)$*+2/7(2(24$,7/#-

8(719$72.$7$=78(#/:$+P$)0#*(71(D#.$#K5(0,#2/$/"7/$67)$5)#.$
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process, evaluation of potential accidental transport fail-
ures, and waste minimization.  Extensive dry-runs of the 
decontamination and relocation process were performed 
to test processes, infrastructure and operator readiness. 

During vitrification, 275 stainless steel canisters were 
filled with vitrified HLW and an additional three canis-
ters were partially filled with vitrified end-of-process 
materials.  Each canister is 2 feet in diameter and 10 feet 
high.  These canisters have been stored in a shielded 
room of the MPPB since vitrification was completed in 
2002. These canisters will be loaded into 55 VSCs contain-
ing five canisters each and one cask containing three end 
of process canisters and two transport inserts.   

As shown in the diagram above, each VSC is made of a 
steel-reinforced concrete cylinder with a carbon steel 
liner.  An inner stainless steel overpack holds the five can-
isters in place inside the cask.  The cask walls are 2 feet 
thick, 4 inches of which is carbon steel and 20 inches is 
concrete.  The casks are 10 feet in diameter and 13 feet 
high.  The cask lids are 14 inches thick, with 4 inches of 
carbon steel and 10 inches of concrete.  There is a 2 inch 
carbon steel shield plate in the cask base.  The casks will be 

stored on the HLW Cask Storage Pad that was constructed 
of 3 foot thick steel-reinforced concrete.  The casks weigh 
87.5 tons when fully loaded.  NAC International, the con-
sultant that designed and fabricated the WVDP VSCs and 
overpacks, received a Certificate of Compliance from NRC 
approving the WVDP HLW overpack, containing up to 
five HLW canisters, to be used for future shipment of the 
canisters. 

The canister relocation process required the procure-
ment of specialty transportation equipment including the 
Vertical  Cask Transporter (VCT), the Low Profile Rail Cart 
(LPRC), the in-plant cask transporter (TL220HD) and two 
air pallets.  A Tow Tractor (GT-50), typically used to move 
commercial planes, was also procured to pull the loaded 
VCT.    

The safely executed relocation of the first four VSCs, (con-
taining five HLW inert glass canisters per cask), paved the 
way for removal of the remaining canisters.  This activ-
ity included successful decontamination of 20 canisters 
stored inside the MPPB, remotely loading the canisters 

Vertical Storage Cask (VSC) and Overpack

Vertical Cask Transporter (VCT) and Tow Tractor

Sustainability Goal Deactivation/Demolition Activities

Greenhouse Gas (GHG) Reductions Isolate utilities.

Waste Reduction
Remove radiologically clean materials and equipment for reuse or for 
recycling.

Pollution Prevention Remove and dispose radioactive and hazardous materials.

Waste Management
Identify demolition boundaries to separate clean debris from 
contaminated debris. Remove clean materials first.

Reduce Utility Water Use  Control spray volume and collect water during dust suppression.

TABLE 1‐2
Sustainability Goals Incorporated in the Processes of Deactivation and Demolition
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into casks in high-risk radioactive areas using remotely 
controlled cranes and machinery, safely welding the over-
pack lids and bolting the steel and concrete cask covers 
to complete the shielding of the canisters, and transport-
ing the first four casks to the HLW Cask Storage Pad on 
the south plateau using custom designed and engineered 
equipment.  The VSC package provides safe, shielded, 
passive storage of the HLW canisters.

Before the canisters of HLW were relocated, a com-
prehensive readiness assessment was performed.  
Environmental regulatory personnel were integrated 
with the HLW relocation project readiness assessment 
team.  A line management assessment was performed 
for 12 environmental management Lines of Inquiry (LOI) 
in the Criteria Review Approach Documents.  These LOI 
documented that all environmental and regulatory crite-
ria were achieved for the preparation, construction, and 
pre-startup testing for relocation of the HLW.

Throughout the procurement of this equipment and the 
implementation of the relocation, EMS objectives to 
protect the air, water, land, and other natural resources 
were considered.  The WVDP canister relocation process 
required unique cask and equipment designs.  A video 
of this ground-breaking canister relocation in progress is 
available to the public at: 

 https://youtu.be/NdQdXlkdQjA or 
 http://www.chbwv.com/video1.htm.

EMS Implementation
Objectives.  EMS objectives and targets are established 
in order to quantitatively evaluate progress towards pol-
lution prevention, reduction of environmental hazards, 
reduction of waste disposal costs, improvements in envi-
ronmentally safe operations, and overall protection of 
the public and environment.  Objectives and targets are 
re-aligned annually to support upcoming operations and 
work activities.  The WVDP objectives and targets take 
into consideration the site mission to demolish buildings 
and infrastructure.  The 2015 EMS objectives and targets 
included the following:

•	 reduction in energy use, 
•	 control of radiological emissions from the MPPB 

through evaluation and replacement of a portion 
of the MPPB ventilation system,

•	 re-establishment of the scrap metal recycling pro-
gram, and 

•	 reduction in the amount of waste generated during 
decommissioning activities.

Progress towards all of these targets was made in 2015.  
Reduction in required gas heating systems continues as 
buildings are demolished or prepared for demolition.  A 
replacement ventilation system for a portion of the MPPB 
exhaust was installed and became operable in 2015.  Scrap 
metal from nonradiological areas was recycled during the 
last quarter of 2015, and waste minimization objectives 
were included in the work instructions for decommission-
ing projects. 

DOE Sustainability Goals.  Each year, the WVDP updates 
their sustainability goals to correlate with the planned 
work scope and to contribute towards nationwide DOE 
sustainability goals.  Achievements in 2015 towards these 
goals are discussed in the EMS Results section of this 
chapter.

Training.  The “WVDP Worker Safety and Health Plan” 
describes required safety training and explains how the 
WVDP complies with 10 CFR 851, the Federal “Worker 
Safety and Health Program” which has been in effect since 
2007.  The safety plan is reviewed annually and updated 
as site conditions change.  Based on individual work 
requirements, employees receive specialized safety train-
ing.  For example employees who enter highly contami-
nate areas must first successfully complete RadWorker II 
training, and those who may work in a confined space take 
confined space training.  Regulatory compliance person-
nel involved in waste management are required to take 
Hazardous Waste Operations and Emergency Response 
training.  All employees participate in human perfor-
mance/behavior-based safety training to help reduce 
errors and prevent accidents.  Self-assessment activities 
are also stressed as a mechanism for evaluating, improv-
ing, and maintaining worker safety.  A lessons-learned 
program that promotes communication and tracks learn-
ing opportunities for safety improvements is managed by 
the Performance Assurance group. 

Any person working at the WVDP who has a personal 
photo badge allowing unescorted access to administra-
tive areas of the site must successfully complete general 
employee training that covers health and safety, emer-
gency response, environmental compliance and other 
essential topics.
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;A$1E,%7)'%H)4$$HK'1E

*+'(C'&"%)"?);".0(,'%1$)'%H)<$7C('#"-5)<$NC,-$.$%#23  

!"8+54"+5/$ Qm$ WHFZ9$ *+,08#"#2)(=#$ #=71573+2)9$

8#=(#6)9$75.(/)9$7))#)),#2/)9$72.$ (2)0#*3+2)$6#8#$0#8-

P+8,#.$/+$#=7157/#$/"#$(,01#,#2/73+2$+P$'BC$#1#,#2/)$

7/$/"#$>?%@$72.$/+$08+=(.#$+;`#*3=#$72.$(2.#0#2.#2/$

8#=(#6$+P$)(/#$P52*3+2)A$ $B72:$+P$/"#)#$#=71573+2)$78#$

0#8P+8,#.$/"8+54"$/"#$kY$08+487,$/+$*+2T8,$P52*3+271$

*+,01(72*#$6(/"$)(/#$08+*#.58#)9$7001(*7;1#$ 1+*719$)/7/#9$

72.$ P#.#871$ #2=(8+2,#2/71$ 8#45173+2)9$ 72.$ 7001(*7;1#$

%&'$.(8#*3=#)A$$!"#$>?%@])$kY$08+487,$71)+$#2)58#)$72.$

.+*5,#2/)$ *+2)()/#2*:9$ 08#*()(+29$ 72.$ 7**587*:$ (2$ *+1-

1#*324$72.$7271:D(24$#2=(8+2,#2/71$)7,01#)$72.$(2$(2/#8-

08#324$ 72.$ 8#0+8324$ #2=(8+2,#2/71$ ,+2(/+8(24$ .7/7A$$

!"#$ (2/#487/#.$ kY$ 08+487,$ (2*+80+87/#)$ /"#$ 8#K5(8#-

,#2/)$ P8+,$ /"#$*+2)#2)5)$ )/72.78.$Nk571(/:$Y))5872*#$

@8+487,$U#K5(8#,#2/)$P+8$g5*1#78$d7*(1(/:$Y001(*73+2)O$

IY,#8(*72$ C+*(#/:$ +P$ B#*"72(*71$ '24(2##8)$ pYCB'q$

g5*1#78$k571(/:$Y))5872*#$f#=#1$F$pgkY[F[WHHibWHHc7qJA$

&=#8711$ 8#)51/)$ P8+,$ /"#$ WHFZ$ 7))#)),#2/)9$ 75.(/)$ 72.$

(2)0#*3+2)$ (2.(*7/#$ /"7/$ 72$ #<#*3=#$ 'BC$ "7)$ ;##2$
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WHFZ$722571$%&'$75.(/$+P$/"#$#2=(8+2,#2/71$,+2(/+8(24$

08+487,A$$!"#$#2=(8+2,#2/71$,+2(/+8(24$0#8)+22#1$(2/#8-

=(#6#.$6#8#$2+/#.$ /+$;#$N#_*#03+2711:$ ^2+61#.4#7;1#$

+P$/"#$>?%@$):)/#,)$72.$"7.$7$/"+8+54"$52.#8)/72.(24$
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!" 0172/$):)/#,$+0#87/+8)$.#,+2)/87/#.$72$#_*#11#2/$
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):)/#,)$ /"8+54"$#a*(#2/$.#1#473+2$ /+$0#8)+22#1$
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Type
Number!

Reported

Number!

Within!

Acceptance!

Limits

Percent!

Within!

Quality!

Control!

Limits

Radiological 90 90 100.0%

Nonradiological 232 229 98.7%

All!types 322 319 99.1%

TABLE!1"4

Summary!of!Crosschecks!Completed!in!2015
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!" 08+`#*/[6(.#$#<+8/)$6#8#$,7.#$/+$*+2)+1(.7/#$72.$

)(,01(P:$08+*#.58#)$72.$.+*5,#2/73+2A$

Management Review.  Y2$ (2/#8271$ 'BC$ )#2(+8$ ,72-

74#,#2/$;8(#T24$67)$ *+2.5*/#.$7/$ 72$'_#*53=#$C7P#/:$

U#=(#6$ S+78.$ I'CUSJ$ ,##324$ +2$ Y545)/$ FW9$ WHFZ$ /+$

8#=(#6$ /"#$ )(/#])$ #2=(8+2,#2/71$ 0#8P+8,72*#$ /+$ #2)58#$

/"#$*+2325(24$)5(/7;(1(/:9$7.#K57*:$72.$#<#*3=#2#))$+P$

/"#$'BCA$$g+$T2.(24)$6#8#$(.#23T#.$.58(24$/"()$8#=(#6A$$$$$$$$$$

Summary 

!"#$;#2#T/$+P$/"#$>?%@$'BC$08+487,$/+$%&'])$,())(+2$

7/$ /"#$ >?%@$ (2$ WHFZ$ (2*15.#)$ 72$ +5/)/72.(24$ 6+8^#8$

)7P#/:$ 8#*+8.9$ *+,01(72*#$ 6(/"$ 711$ ,7`+8$ #2=(8+2,#2-

/71$ 8#45173+2)9$ 8#.5*3+2$ +P$ #2#84:$ 72.$ )5001:$ 67/#8$

#_0#2)#)9$ 8#.5*#.$67)/#$ (2=#2/+8:$ /"8+54"$ 8#5)#b8#*:-

*1(24$72.$)"(00(249$72.$)7P#$8#,+=71$+P$7);#)/+)A$
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Monitoring Program

The goal of the WVDP environmental monitoring pro-

gram is to ensure that the public’s health and safety and 

!"#$#%&'()%*#%!$+)%,%-#$!)$.#$/()!#+!#0$1'!"$(#2/#+!$!)$

(#3#42#2$5()*$2'!#$4+,&',#26$$7)$4+"'#&#$!"'2$8)439$/)22'.3#$

#:/)2-(#$/4!"14;2$4(#$*)%'!)(#06

The monitoring program primarily focuses on surface 

14!#(9$ 4'(9$ 4%0$8()-%014!#($/4!"14;29$ 42$ !"#2#$4(#$ !"#$

/('%+'/43$ *#4%2$ .;$ 1"'+"$ /)!#%,43$ +)%!4*'%4%!2$ 4(#$

!(4%2/)(!#0$)<$2'!#6$ $=4!#(9$4'(9$8()-%014!#(9$4%0$)!"#($

environmental media samples are collected and measured 

5)($(40')3)8'+43$4%0$+"#*'+43$+)%2,!-#%!26$$>$0#2+('/,)%$

of and schedule for the sampling program at each loca-

,)%$4%0$0'2+-22')%$)5$!"#$#%&'()%*#%!43$*)%'!)('%8$/()-

8(4*$0('&#(2$4%0$(4,)%43#9$42$1#33$42$*4/2$2")1'%8$!"#$

?@AB$ 24*/3'%8$ 3)+4,)%29$ 4(#$ /(#2#%!#0$ '%$ >//#%0':$ >6$$$

C()-%014!#($*)%'!)('%8$04!4$4(#$0'2+-22#0$'%$D"4/!#($E6$

Monitoring data for all other media are discussed in this 

+"4/!#(6$F%$4++)(04%+#$1'!"$GHI$H(0#($EBJ6A$KD"4%8#$LM9$

!"#$*)%'!)('%8$/()8(4*$'%+3-0#2$.)!"$#N-#%!$*)%'!)(-

'%8$4%0$#%&'()%*#%!43$2-(&#'334%+#6

!"#$%&'()%*&)+*%,-$ $ O'P-'0$#N-#%!2$4%0$4'($#*'22')%2$

4(#$*)%'!)(#0$.;$+)33#+,%8$24*/3#2$4!$3)+4,)%2$)%$2'!#$

1"#(#$(40')4+,&'!;$)($+"#*'+43$+)%2,!-#%!2$4(#$K)($*'8"!$

.#M$ (#3#42#06$ $Q#3#42#$/)'%!2$ '%+3-0#$0'2+"4(8#$)-R43329$

2!)(*$14!#($)-R43329$2'!#$0(4'%48#$/)'%!29$4%0$4'($&#%,-

34,)%$ 2!4+S26$ $ >!$ 2)*#$ 3)+4,)%29$ 0'(#+!$*#42-(#*#%!2$

K#6869$ 0'(#+!$ (40'4,)%$ )($ T)1$ (4!#2M$ 4(#$ 432)$ +)33#+!#06$$

7"#$ =UGV$ *4'%!4'%2$ (#P-'(#0$ /#(*'!2$ 4%0W)($ +#(,X-

cates from regulatory agencies applicable to releases to 

4'($4%0$14!#(9$42$3'2!#0$'%$!"#$I%&'()%*#%!43$D)*/3'4%+#$

Y-**4(;$KIDYM9$74.3#$IDYZL6

!%.*+)%/$%&01' 2#+.$*110%3$6$ $ Y-(54+#$ 14!#(9$ 0('%S'%8$

14!#(9$ 4'(9$ 2#0'*#%!9$ 2)'39$ &#%'2)%9$ X2"9$ *'3S9$ 4%0$ 5))0$

+()/2$$4(#$+)33#+!#0$4!$3)+4,)%2$1"#(#$!"#$"'8"#2!$+)%+#%-

!(4,)%2$)5$!(4%2/)(!#0$+)%!4*'%4%!2$*'8"!$.#$#:/#+!#06$$

Y4*/3#2$4(#$432)$+)33#+!#0$4!$(#*)!#$3)+4,)%2$!)$/()&'0#$

.4+S8()-%0$04!4$ 5)($+)*/4('2)%$1'!"$04!4$5()*$)%Z2'!#$

4%0$ %#4(Z2'!#$ 24*/3#26$ $ 7"'2$ '%+3-0#2$ 24*/3#2$ +)33#+!#0$

5()*$!"#$4*.'#%!$4'($*)%'!)(2$2-(()-%0'%8$!"#$=[\[YD6$$

G'(#+!$(40'4,)%$'2$*)%'!)(#0$)%$2'!#9$4!$!"#$2'!#$/#('*#-

!#(9$4%0$4!$4$(#*)!#$.4+S8()-%0$3)+4,)%6

40&0' !.01#05)%6$ $ I%&'()%*#%!43$ 24*/3'%8$ (#2-3!2$ 4(#$

422#22#0$!)$0#!#(*'%#$1"#!"#($!"#$+)%2,!-#%!2$)5$'%!#(-

#2!$4(#$/(#2#%!$4%09$'5$2)9$!"#'($+)%+#%!(4,)%26$$G4!4$5()*$

#4+"$24*/3'%8$3)+4,)%$4(#$+)*/4(#0$1'!"$4//3'+4.3#$(#8-

-34!)(;$)($ 8-'04%+#$ 3'*'!26$ $ 7"#$ +-((#%!$ 8-'04%+#$ 3#&#32$

5)($#&43-4,%8$ (40')3)8'+43$ +)%2,!-#%!2$ '%$ 4'($ 4%0$14!#($

4(#$ 0#X%#0$ 42$ G#('&#0$ D)%+#%!(4,)%$ Y!4%04(02$ KGDY2M$

4%0$ 4(#$ 0'+!4!#0$ '%$ GHIZY7GZAA]^Z?@AA6$ $ 7"#2#$ GDY2$

4(#$/(#2#%!#0$ '%$74.3#$_FZE$ '%$ !"#$ `_2#5-3$ F%5)(*4,)%a$

2#+,)%$)5$!"'2$(#/)(!9$4%0$4(#$-2#0$!"()-8")-!$!"'2$>YIQ$

42$ +)*/4(4,&#$ 2!4%04(026$ $ Q#8-34!)(;$ 3'*'!2$ 5)($ +"#*'-

+43$+)%2,!-#%!2$'%$0'2+"4(8#2$!)$2-(54+#$14!#($-%0#($!"#$

YVGIY$/()8(4*9$4%0$400',)%43$14!#($P-43'!;$4%0$/)!4.3#$

14!#($2!4%04(02$4(#$3'2!#0$'%$>//#%0':$bZA6$$GDY2$5)($4'($

4(#$/()&'0#0$)%$!"#$!4.3#2$'%$>//#%0':$D$4%0$8()-%014-

!#($2!4%04(02$4(#$2")1%$'%$>//#%0':$GZA6

G4!4$ 5()*$ %#4(Z2'!#$ 3)+4,)%2$ 4(#$ +)*/4(#0$1'!"$ .4+S-

8()-%0$ +)%+#%!(4,)%2$ -2'%8$ 2!4%04(0$ 2!4,2,+43$ *#!"-

)02$ !)$422#22$/)22'.3#$ 2'!#$ '*/4+!2$ !)$ !"#$#%&'()%*#%!6$

Q#2-3!2$5()*$#4+"$3)+4,)%$4(#$432)$+)*/4(#0$!)$"'2!)('+43$

04!4$5()*$!"4!$3)+4,)%$!)$0#!#(*'%#$'5$4%;$!(#%029$2-+"$

42$ '%+(#42'%8$ +)%2,!-#%!$ +)%+#%!(4,)%29$ 4(#$ )++-(('%86$

F5$ '%0'+4!#09$ 5)33)1Z-/$4+,)%2$4(#$#&43-4!#0$4%0$ '*/3#-

*#%!#0$42$14((4%!#06

60&$+7)+%$'!"#$%&'()%*&)+*%,

7"#$ V()c#+!$ '2$ 0(4'%#0$ .;$ 2#&#(43$ 2*433$ 2!(#4*26$ d(4%S2$

D(##S$#%!#(2$5()*$!"#$2)-!"$4%0$(#+#'&#2$0(4'%48#$5()*$

!"#$2)-!"$/34!#4-6$ $>2$ '!$T)12$%)(!"14(09$d(4%S2$D(##S$

'2$c)'%#0$.;$I(0*4%$b())S9$1"'+"$(#+#'&#2$#N-#%!$5()*$

!"#$OO=?$K!"()-8"$!"#$348))%$2;2!#*M6$$>e#($3#4&'%8$!"#$

V()c#+!$4!$ !"#$ 2'!#$ 2#+-('!;$ 5#%+#9$ d(4%S2$D(##S$ (#+#'&#2$

0(4'%48#$5()*$!"#$%)(!"#42!$214*/$4(#42$)%$!"#$%)(!"$

/34!#4-$4%0$5()*$f-4((;$D(##S9$1"'+"$(#+#'&#2$0(4'%48#$

5()*$!"#$%)(!"$214*/$3)+4,)%$=[Y=gE>6$d(4%S2$D(##S$

!"#%$ T)12$ '%!)$ b-h#(*'3S$ D(##S9$ 1"'+"9$ 4e#($ T)1'%8$

%)(!"14(0$ !"()-8"$ !"#$ =[\[YD9$ #%!#(2$ D4h4(4-8-2$

D(##S$ 4%0$ T)12$ 1#2!14(0$ 414;$ 5()*$ !"#$ =[\[YD6$

D4h4(4-8-2$D(##S$-3,*4!#3;$0(4'%2$'%!)$O4S#$I('#9$!)$!"#$

%)(!"1#2!6$KY##$d'8-(#2$>Z?$4%0$>ZB6M

60&$+7)+%$'809*)1),*301'8$1$0:$:-  The primary sources 

)5$ (40')%-+3'0#$ (#3#42#2$ 5()*$!"#$2'!#$ !)$2-(54+#$14!#(2$

)++-($4!$ !1)$ 3)+4,)%29$ !"#$ 348))%$L$1#'($4!$)-R433$@@A$

;<=>?!8'@

!ABC8DA(!A?=E'(DAC?D8CAF
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K=[YV@@A$ 2")1%$ )%$ d'8-(#$ >Z?M$ 4%0$ %4!-(43$ 0(4'%48#$

5()*$!"#$%)(!"#42!$214*/$K*)%'!)('%8$/)'%!$=[Y=>iV$

2")1%$)%$d'8-(#$>Z?M6$ $[4!-(43$0(4'%48#$5()*$!"#$%)(!"$

214*/$K*)%'!)('%8$/)'%!$=[Y=gE>M$)%$ !"#$%)(!"$/34-

teau also contributes a minor amount to the radiologi-

+43$(#3#42#2$5()*$!"#$2'!#$!)$0)1%2!(#4*$2-(54+#$14!#(6$$$

=[Y=gE>$'2$'%+3-0#0$'%$!"#$#2,*4!#0$0)2#$5()*$14!#(-

.)(%#$(#3#42#2$5()*$!"#$2'!#6

G'2+"4(8#$ !"()-8"$ !"#$ 348))%$ L$ 1#'($ 4!$ YVGIY$ )-R433$

=[YV@@A$'%!)$I(0*4%$b())S$'2$!"#$)%3;$(#*4'%'%8$+)%-

trolled point source liquid release from the Project since 

!"#$==7d$0'2+"4(8#$!"()-8"$)-R433$@@g$142$0'2+)%,%-

-#0$'%$?@AE6$$7"(##$.4!+"$(#3#42#2$!)!43'%8$4.)-!$B6?$*'3-

3')%$843$KA]6^$*'33')%$OM$1#(#$0'2+"4(8#0$5()*$=[YV@@A$

'%$?@AB6$$[4!-(43$0(4'%48#$5()*$!"#$=[Y=>iV$3)+4,)%$

'%$D\$?@AB$142$#2,*4!#0$!)$.#$4//():'*4!#3;$?A6A$*'3-

3')%$843$Kg]6]$*'33')%$OM6$d3)1$1#'8"!#0$#2,*4!#2$)5$+-('#2$

(#3#42#0$ 5()*$ !"#2#$ !1)$ 2)-(+#2$ '%$ ?@AB$ 4%0$ 4&#(48#$

(40')%-+3'0#$+)%+#%!(4,)%2$4(#$2-**4('j#0$'%$74.3#2$?ZA$

4%0$?Z?6

D)%+#%!(4,)%2$ 5()*$ !"#$ =[YV@@A$ )-R433$ 4%0$

=[Y=>iV$#N-#%!2$4(#$(#/)(!#0$!)8#!"#($1'!"$GDY2$'%$

Tables 2-1 and 2-2 for comparison purposes rather than 

(#8-34!)(;$ +)*/3'4%+#6$ $ GHIZY7GZAA]^Z?@AA$ 0#X%#2$

GDY2$ 42$ (40')%-+3'0#$ +)%+#%!(4,)%2$ !"4!9$ -%0#($ +)%0'-

,)%2$)5$+)%,%-)-2$#:/)2-(#$5)($)%#$;#4($.;$)%#$#:/)-

2-(#$*)0#9$1)-30$(#2-3!$'%$4%$#<#+,&#$0)2#$#P-'&43#%!$)5$

A@@$*(#*$KA$*'33'2'#&#(!$k*Y&lM6$$i#*.#(2$)5$!"#$/-.3'+$

(Ci) (Becquerels)
c

(µCi/mL)

Gross!Alpha 6.15±0.62E!04 2.27±0.23E+07 3.13±0.32E!08 NA
!

NA

Gross!Beta 9.45±0.09E!03 3.50±0.03E+08 4.81±0.04E!07 NA
!

NA

H"3 1.56±0.15E!02 5.76±0.56E+08 7.93±0.77E!07 1.9E!03 0.0004

C"14 !2.00±3.24E!04 !0.74±1.20E+07 !1.02±1.65E!08 6.2E!05 <0.0003

K"40 4.32±4.81E!04 1.60±1.78E+07 2.20±2.45E!08 NA
"

NA

Co"60 3.74±3.15E!05 1.38±1.17E+06 1.91±1.61E!09 7.2E!06 0.0003

Sr"90 3.18±0.07E!03 1.18±0.03E+08 1.62±0.04E!07 1.1E!06 0.1474

Tc"99 2.63±0.31E!04 9.74±1.13E+06 1.34±0.16E!08 4.4E!05 0.0003

I"129 5.61±1.63E!05 2.07±0.60E+06 2.86±0.83E!09 3.3E!07 0.0087

Cs"137 9.43±0.79E!04 3.49±0.29E+07 4.81±0.40E!08 3.0E!06 0.0160

U"232
#

1.23±0.07E!04 4.54±0.24E+06 6.25±0.34E!09 9.8E!08 0.0638

U"233/234
#

1.01±0.07E!04 3.73±0.25E+06 5.14±0.34E!09 6.6E!07
$

0.0078

U"235/236
#

4.57±1.46E!06 1.69±0.54E+05 2.33±0.74E!10 7.2E!07 0.0003

U"238
#

8.37±0.60E!05 3.10±0.22E+06 4.26±0.31E!09 7.5E!07 0.0057

Pu"238 1.72±0.76E!06 6.35±2.80E+04 8.74±3.86E!11 1.5E!07 0.0006

Pu"239/240 1.99±0.79E!06 7.35±2.94E+04 1.01±0.40E!10 1.4E!07 0.0007

Am"241 3.27±1.14E!06 1.21±0.42E+05 1.67±0.58E!10 1.7E!07 0.0010

0.25

NA"!"Not"applicable.

% "
Half!lives"are"listed"in"Table"UI!4.

Sum!of!Ratios

&
"Total"volume"released:"1.96E+10"milliliters"(mL)"(5.19E+06"gal).

(µCi/mL)

$
"The"DCS"for"U!233"is"used"for"this"comparison.

' "
1"curie"(Ci)"="3.7E+10"becquerels"(Bq):"1Bq"="2.7E!11"Ci;"1"microcurie"(µCi)"=1E!06"Ci.

( "
DCSs"are"used"as"reference"values"for"the"application"of"best"available"technology"per"DOE"Order"458.1.

! "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

" ""
The"DCS"is"not"applied"to"potassium!40"(K!40)"activity"because"of"its"natural"origin.

# "
Total"uranium"(g)"="2.47±0.04E+02;"Average"uranium"(µg/mL)"="1.26±0.02E!02.

Isotope
%

Discharge!Activity
b

Average!

Concentration
DCS

( Ratio!of!Average!

Concentration

to!DCS

TABLE!2"1

Total!Radioactivity!Discharged!at!Lagoon!3!(WNSP001)!in!2015

and!Comparison!of!Discharge!Concentrations!with!DOE!DCSs
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do not have access to the WVDP and therefore do not 

"4&#$4%;$/)!#%,43$)5$0'(#+!$#:/)2-(#$4!$)-R433$=[YV@@A$

4%0$=[Y=>iV6$$K[)!#$!"4!$GDY2$4(#$%)!$-2#0$5)($0)2#$

422#22*#%!6$i#!")02$5)($#2,*4,%8$0)2#$5()*$!"#$3'P-'0$

/4!"14;$4(#$0'2+-22#0$'%$D"4/!#($L6M

7)$ #&43-4!#$ #4+"$ (40')%-+3'0#$ (#3#42#0$1'!"$ (#2/#+!$ !)$

!"#$ GDY29$ #4+"$ 4%%-43$ 4&#(48#$ (40')%-+3'0#$ +)%+#%!(4-

,)%$142$0'&'0#0$.;$'!2$(#2/#+,&#$GDY$4%0$!"#$(4,)2$5()*$

433$%-+3'0#2$1#(#$2-**#06$$>2$4$GHI$/)3'+;9$!"#$2-*$)5$

!"#$(4,)2$K432)$+433#0$!"#$`2-*$)5$5(4+,)%2aM$2")-30$%)!$

#:+##0$ A6@9$ )($ )!"#(1'2#$ #:/(#22#0$ 42$ !"#$ 2-*$ )5$ /#(-

+#%!48#29$2")-30$%)!$#:+##0$A@@m6$$74.3#2$?ZA$4%0$?Z?$3'2!$

!"#$2-*$)5$(4,)2$5)($#4+"$(#3#42#$/)'%!6$

7"#$2-*$)5$(4,)2$5)($!"#$(#3#42#$5()*$=[YV@@A$'%$?@AB$

142$ 4//():'*4!#3;$ @6?B9$ .#3)1$ !"#$ A6@$ +('!#(')%6$ $ 7"#$

2-*$)5$(4,)2$5()*$=[Y=>iV$142$A6A^9$4.)&#$!"#$GHIZ

Y7GZAA]^Z?@AA$ +('!#(')%6$ $ 7"#$ *4:'*-*$ 2-*$ )5$ (4,)2$

+43+-34!#0$4!$=[Y=>iV$!)$04!#$142$?6^g$'%$?@@]9$/(')($

!)$'%2!4334,)%$)5$!"#$V7=6$$7"#$2-*$)5$(4,)2$5)($.)!"$3'P-

-'0$(#3#42#2$5()*$!"#$2'!#$0#+(#42#0$5()*$?@AE$!)$?@AB6

>2$ '%$ /42!$ ;#4(29$ !"#$ 2-*$ )5$ (4,)2$ 4!$=[Y=>iV$142$

43*)2!$ #%,(#3;$ 4h('.-!4.3#$ !)$ 2!()%,-*Z]@6$ $ G(4'%48#$

!"()-8"$ !"#$=[Y=>iV$ 24*/3'%8$ 3)+4,)%$ 34(8#3;$ +)%-

2'2!2$)5$#*#(8#%!$8()-%014!#($2-//3#*#%!#0$.;$2-(54+#$

14!#($ (-%Z)<6$ $I3#&4!#0$8()22$.#!4$+)%+#%!(4,)%2$1#(#$

X(2!$*#42-(#0$4!$!"'2$3)+4,)%$'%$A]]L6$$Y-.2#P-#%!$'%&#2-

,84,)%2$ 0#3'%#4!#0$ 4$ /3-*#$ )5$ 2!()%,-*Z]@Z+)%!4*'-

%4!#0$8()-%014!#($)%$!"#$%)(!"$/34!#4-$!"4!$0'2+"4(8#2$

!)$ !"#$ 2-(54+#$ 14!#($ T)1'%8$ !"()-8"$ !"#$ =[Y=>iV$

3)+4,)%6$ $ F%$ [)&#*.#($ )5$ ?@A@9$ 4$ V7=$ 0#2'8%#0$ !)$

(#*)&#$2!()%,-*Z]@$5()*$!"#$8()-%014!#($142$'%2!433#0$

!"#
$

%"&' %()*+,)-)./'
*

%0"&123' %4"&123'

!"#$$%&'()* !" #$%&'(&%)&*#)+ #,%"!(!%"!*-)" #.%!!()%''*#)$ /0
!

/0111111

!"#$$%+,-* !" !%2+()%).*#). $%)'()%)!*-)$ ,%)&()%).*#)" /0
!

/0111111

."/-/01 !" +%).(!%""*#), .%'"()%$$*-)' "%!'(,%,,*#)' .%$*#), 3 )%))).

2345 ! )%!.(.%")*#), )%&'(+%$!*-)& )%!&(!%))*#)' "%!*#)+ 3 )%))),

6"378 .! .%)!()%).*#). ,%&"()%)!*-)$ .%!&()%).*#)" .%.*#)" .%."

934:7 ! !%!!(+%,$*#)+ )%'!(.%$$*-)" !%&'("%&+*#.) ,%,*#)& 3 )%))!)

2$34;< .! ,%.2(&%&$*#)+ .%."(!%''*-)" ,%$,($%&+*#.) ,%)*#)" 3 )%))),

=3:;:
"

! #)%!"(2%')*#)" #)%.)(.%&&*-)+ #)%,,("%))*#.. $%'*#)' 3 )%)))"

=3:;;>:;5
"

! .%2)()%+2*#)+ +%.'(!%).*-)+ .%&+()%"'*#.) "%"*#)&
#

)%))),

=3:;?>:;@
"

! 2%2&(,%)'*#)" .%"+(.%.2*-)+ +%+$(,%'+*#.. &%!*#)& )%))).

=3:;A
"

! '%$.(2%!,*#)" ,%,)(.%+&*-)+ .%.!()%+,*#.) &%+*#)& )%))).

B03:;A ! )%!)(!%!&*#)" )%&+('%,$*-)2 )%!+(!%'2*#.. .%+*#)& 3 )%)))!

B03:;7>:58 ! !%)&(!%&$*#)" )%&&(.%),*-)+ !%+$(,%2$*#.. .%2*#)& 3 )%)))!

&13:54 ! .%)'(!%."*#)" 2%))(&%$$*-)2 .%,+(!%&)*#.. .%&*#)& 3 )%)))!

4C4@

/456781096:;<61=4>=6>5:;5?4>71:6@:676>517;A@B61=4A@47?561=4>=6>5:;5?4>71C6?<D56E1541A4>5DBF175:6;A1GB4C%

111111111111HD61;96:;<61@I1;515D?71B4=;5?4>1C;71&%21J5;>E;:E1K>?571LJKM%

/1#1/NAO6:14G17;A@B67%

/01#1/451;@@B?=;OB6%
$ 1
I;BG#B?9671;:61B?756E1?>1H;OB61KP#2%

%
1H45;B1675?A;56E194BNA61:6B6;76E81&%$$*-.)1AQ1L!%..-)&1<;BM%

& 1
.1R?1S1,%&*-.)1TU81.TU1S1!%&*#..1R?%

" 1
H45;B1K:;>?NA1L<M1S1!%"!()%)$*-).1V1096:;<61H45;B1K:;>?NA1LW<XAQM1S1,%!'()%..*#)2%

567&898:9;<)-6=)9

"8>*)>7-67&8>9

789!"#

! 1
YRJ71E41>4516Z?751G4:1?>E?=;54:1@;:;A656:71<:4771;B@D;1;>E1<:4771O65;%

.&+DE%:3:

.#-*'%F*G/#*H-/I/-J%F,',*$,G%*-%K#"-),*$-%6L*1(%MNK6N&OBP%/Q%:84?

*QG%2#1(*"/$#Q%#R%S/$H)*"T,%2#QH,Q-"*-/#Q$%L/-)%SUE%S26$

601%#R%F*-/#$

' 1
YRJ71;:61N76E1;71:6G6:6>=619;BN671G4:15D61;@@B?=;5?4>14G1O6751;9;?B;OB6156=D>4B4<F1@6:1Y[*1[:E6:12+'%.%

?/878@)
$ A

!&/*B6-=)9;*7&<&7C
D ;<)-6=)9

"8>*)>7-67&8>
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-/8(40'#%!$)5$!"#$=[Y=>iV$0(4'%48#$0'!+"6$$>$0#2+('/-

,)%$)5$!"#$V7=$4%0$)!"#($(#*#0'43$*#42-(#2$0#2'8%#0$!)$

3'*'!$*'8(4,)%$)5$ !"#$ 2!()%,-*Z]@$8()-%014!#($/3-*#$

4(#$ 0'2+-22#0$ '%$ D"4/!#($ E9$ `C()-%014!#($ V()!#+,)%$

V()8(4*6a

>2$ '%$ /(#&')-2$ ;#4(29$ !"#$ ?@AB$ T)1$ 1#'8"!#0$ 4%%-43$

4&#(48#$ 2!()%,-*Z]@$ +)%+#%!(4,)%$ 4!$ =[Y=>iV$

KA6?gn@6@AIZ@^$ *'+()+-('#$ /#($ *'33'3'!#($ koD'W*OlM$ 142$

4.)&#$!"#$GDY$KA6AIZ@^$oD'W*OlM6$$7"#$2!()%,-*Z]@$+)%-

+#%!(4,)%$4!$=[Y=>iV$X(2!$#:+##0#0$!"#$GDY$'%$A]]B6$$

7"#$?@AB$2!()%,-*Z]@$+)%+#%!(4,)%2$4!$=[Y=>iV$4(#$

2)*#1"4!$3)1#($!"4%$.)!"$!"#$?@AE$4%0$A@Z;#4($4%%-43$

4&#(48#$+)%+#%!(4,)%2$$Kd'8-(#$?ZAM6

 

=4!#(2$1'!"$#3#&4!#0$2!()%,-*Z]@$+)%+#%!(4,)%2$0(4'%$

5()*$=[Y=>iV$'%!)$d(4%S2$D(##S9$!"#%$'%!)$b-h#(*'3S$

D(##S9$4%0$-3,*4!#3;$'%!)$D4h4(4-8-2$D(##S6$$=4!#($24*-

/3#2$4(#$+)33#+!#0$*)%!"3;$5)($2!()%,-*Z]@$4%43;2'2$5()*$

D4h4(4-8-2$D(##S$0)1%2!(#4*$)5$!"#$=UGV$4!$!"#$X(2!$

/)'%!$)5$/-.3'+$4++#22$ K4!$=ddIObQM6$ $ KY##$74.3#$bZEF$ '%$

>//#%0':$ bZE6M$ $ >33$ 2!()%,-*Z]@$ (#2-3!2$ 4!$=ddIObQ$ '%$

?@AB$1#(#$.#3)1$0#!#+,)%$3'*'!26

2&0&$' >)11#&0%&' 4*:3G0+,$' !1*/*%05)%' 2H:&$/' I2>4!2J'

>$+/*&K8$L#*+$9'()%*&)+*%,-  Liquid discharges from the 

=UGV$ 4(#$ (#8-34!#0$ 5)($ +"#*'+43$ +)%2,!-#%!2$ -%0#($ 4$

YVGIY$/#(*'!9$ 42$ '0#%,X#0$ '%$ 74.3#$ IDYZL6$ $ 7"#$/#(*'!$

'0#%,X#2$+)*/3'4%+#$/)'%!2$ 5()*$1"'+"$ 3'P-'0$#N-#%!2$

4(#$(#3#42#0$!)$I(0*4%$b())S$Kd'8-(#$>Z?M9$4%0$2/#+'X#2$

!"#$ 24*/3'%8$ 4%0$ 4%43;,+43$ (#P-'(#*#%!2$ 5)($ #4+"6$ $ F%$

p-3;$?@AB9$[\YGID$'22-#0$4$*)0'X+4,)%$!)$!"#$p-3;$?@AA$

YVGIY$/#(*'!$5)($!"#$=UGV$!)$'%+3-0#$!"#$+"4%8#$'%$!"#$

0'2+"4(8#$3)+4,)%$5)($!"#$Y@]$2!)(*$14!#($)-R4336

7"#$ +)%0',)%2$ 4%0$ (#P-'(#*#%!2$ )5$ !"#$ +-((#%!$ YVGIY$

/#(*'!$ 4(#$ 2-**4('j#0$ '%$ >//#%0':$ bZA6$ $ 7"#$ /#(*'!$

'0#%,X#2$ ?L$ )-R4332$ 4%0$ +)*/3'4%+#$ /)'%!2$1'!"$*)%'-

!)('%8$(#P-'(#*#%!2$4%0$0'2+"4(8#$3'*'!26$$7"#$*)%'!)(#0$

)-R4332$'%+3-0#q

r$ )-R433$@@A$K*)%'!)('%8$/)'%!$=[YV@@AM9$0'2+"4(8#$

from the LLW2 through the lagoon system;

r$ )-R433$ @@g$ K*)%'!)('%8$ /)'%!$ =[YV@@gM9$ 0'2-

+"4(8#$5()*$!"#$==7d9$1"'+"$142$0'2+)%,%-#0$'%$

[)&#*.#($?@AE$.-!$'2$2,33$)%$!"#$YVGIY$/#(*'!s

FIGURE!2"1

Flow"Weighted!Annual!Average!Strontium"90!Concentrations!at!WNSWAMP
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r$ )-R433$ AA^$ K/2#-0)Z*)%'!)('%8$ /)'%!$ =[YVAA^9$

42$ %)!#0$ )%$ !"#$ /#(*'!M9$ 4$ 3)+4,)%$ '%$ d(4%S2$

D(##S$ !"4!$ (#/(#2#%!2$ !"#$ +)%T-#%+#$ )5$ )-R4332$

=[YV@@A$ 4%0$=[YV@@g9$ 42$1#33$ 42$ 2!)(*$14!#($

(-%)<9$ 8()-%014!#($ 2##/48#9$ 4%0$ 4-8*#%!4,)%$

14!#(6$$Y4*/3#2$5()*$-/2!(#4*$2)-(+#2$4(#$-2#0$!)$

+43+-34!#$!)!43$0'22)3&#0$2)3'02$K7GYM$4!$!"'2$3)+4,)%$

4%0$ !)$ 0#*)%2!(4!#$ +)*/3'4%+#$ 1'!"$ !"#$ YVGIY$

permit limit for this parameter;

r$$ )-R433$@Ab$$K*)%'!)('%8$/)'%!$=[YV@AbM9$4%$'%!#(-

%43$*)%'!)('%8$/)'%!$5)($!"#$3'P-'0$142!#$!(#4!*#%!$

2;2!#*$#&4/)(4!)($#N-#%!9$1"'+"$142$"'2!)('+433;$

*)%'!)(#0$5)($T)1$4%0$!)!43$*#(+-(;6$$[)$#N-#%!$

"42$.##%$(#3#42#0$5()*$!"'2$)-R433$2'%+#$?@@^s$4%0

r$$ %'%#!##%$ 2!)(*$ 14!#($ 0'2+"4(8#$ )-R4332$ !"4!$

(#+#'&#$T)1$5()*$)!"#($*'%)($2)-(+#29$2-+"$42$X(#$

";0(4%!$ !#2,%8$ 4%0$ 8()-%014!#($ 2##/48#9$*)%'-

!)(#0$)%$4$ ()!4,)%43$.42'26$ $ Q#P-'(#*#%!2$)5$ !"#$

YVGIY$ /#(*'!$ 5)($ *)%'!)('%8$ 2!)(*$ 14!#($ (-%)<$$

'%+3-0#$*#42-(#*#%!2$)5q

$ KAM$!"#$14!#($P-43'!;$5)($2/#+'X+$+"#*'+43$/4(4*#Z

$ $$$$$$!#(2$'%$2!)(*$14!#($0'2+"4(8#2$5()*$2/#+'X#0

$ $$$$$$=UGV$3)+4,)%2s$

$ K?M$!"#$4*)-%!$)5$(4'%5433s$

$ KLM$!"#$2!)(*$#&#%!$0-(4,)%9$4%0

$ KEM$!"#$(#2-3,%8$T)1$4!$!"#$)-R43326$

$ 7"#$ A]$ =UGV$ 2!)(*$ 14!#($ )-R4332$ 4(#$ 8()-/#0$

'%!)$#'8"!$(#/(#2#%!4,&#$0(4'%48#$.42'%2$!"4!$+)-30$

/)!#%,433;$.#$'%T-#%+#0$.;$'%0-2!('43$)($+)%2!(-+-

,)%$4+,&'!;$(-%)<6$$H%#$(#/(#2#%!4,&#$)-R433$5()*$

#4+"$)5$!"#$#'8"!$)-R433$8()-/2$3'2!#0$'%$>//#%0':$>$

*-2!$ .#$ 24*/3#0$ )%$ 4$ 2#*'4%%-43$ .42'26$ $ K[)!#q$$

Y!)(*$14!#($)-R433$ Y@]$142$ (#3)+4!#0$0-('%8$ !"#$

2-**#($)5$?@AB6$$Y##$!"#$̀ Y/#+'43$V()c#+!2a$2#+,)%$

4!$!"#$#%0$)5$!"'2$+"4/!#($5)($400',)%43$0#2+('/,)%$

)5$!"'2$)-R433$(#3)+4,)%$/()c#+!6M$

7"#$YVGIY$/#(*'!$ 2/#+'X#2$ !"#$ 5)33)1'%8$ +)%0',)%2$ 5)($

4$ P-43'5;'%8$ 2!)(*$14!#($ #&#%!$ #3'8'.3#$ 5)($ 2!)(*$14!#($

0'2+"4(8#$*)%'!)('%8q$

KAM$$4$!)!43$(4'%5433$)5$*)(#$!"4%$@6A$'%+"s$$

K?M$$4$/#(')0$)5$g?$")-(2$.#!1##%$!"#$*)%'!)(#0$#&#%!

$$$$$$$4%0$!"#$/(#&')-2$*#42-(4.3#$#&#%!$)5$@6A$$'%+"#2$)5$

$$$$$$$/(#+'/'!4,)%s$4%0

KLM$$(#2-3!4%!$2!)(*$0'2+"4(8#$4!$!"#$)-R4336

G-('%8$D\$?@AB9$2!)(*$14!#($24*/3#2$1#(#$+)33#+!#0$5()*$

433$#'8"!$)-R433$8()-/2$0-('%8$.)!"$2#*'4%%-43$/#(')026

>//#%0':$ bZ?$ /(#2#%!2$ ?@AB$ /()+#22$ #N-#%!$ 04!4$

1'!"$ YVGIY$ /#(*'!$ 3'*'!2$ /()&'0#0$ 5)($ +)*/4('2)%6$

>//#%0':$ bZL$ /(#2#%!2$ ?@AB$ 2!)(*$ 14!#($ (-%)<$ *)%-

'!)('%8$ 04!4$ 5)($ )-R4332$ 0#2'8%4!#0$ '%$ !"#$=UGV$ YVGIY$

/#(*'!6$

7"#(#$1#(#$%)$YVGIY$#N-#%!$3'*'!$#:+##04%+#2$4%0$%)$

YVGIY$%)%+)*/3'4%+#$#&#%!2$0-('%8$?@AB6

=*+7)+%$'!"#$%&'()%*&)+*%,

809*)1),*301'=*+' !/*::*)%:-$ $ d#0#(43$ 341$433)12$4'($ +)%-

!4'%'%8$ 2*433$ 4*)-%!2$ )5$ (40')4+,&'!;$ !)$ .#$ (#3#42#0$

5()*$/34%!$ &#%,34,)%$ 2!4+S2$ 0-('%8$ %)(*43$ )/#(4,)%26$$

7"#$ (#3#42#2$ *-2!$ *##!$ 0)2#$ +('!#('4$ 2/#+'X#0$ '%$ !"#$

[IYt>V$ (#8-34,)%2$ !)$ #%2-(#$ !"4!$ /-.3'+$ "#43!"$ 4%0$

245#!;$4%0$!"#$#%&'()%*#%!$4(#$/()!#+!#06$$G-('%8$?@AB9$

=UGV$(40')3)8'+43$ (#3#42#2$1#(#$*#42-(#0$4%0W)($#2,-

*4!#0$5()*$2':$)5$2#&#%$/#(*'h#0$#*'22')%$/)'%!2$K2##$

74.3#$ IDYZLM$ $ 4%0$ 5()*$0'<-2#$ 2)-(+#26$ $ K7"#(#$142$%)$

4+,&'!;$(#P-'('%8$&#%,34,)%$'%$!"#$DYQd$'%$?@AB6M$$7"#2#$

2#&#%$/#(*'h#0$#*'22')%$2)-(+#2$'%+3-0#$!"#$%#1$#*'2-

2')%$ /)'%!$ 5()*$ !"#$ Q#/34+#*#%!$ U#%,34,)%$ Y;2!#*$

KQUYM6$$[)$(40')3)8'+43$54+'3',#2$1#(#$0#*)3'2"#0$'%$?@AB6$$

D)%2#P-#%!3;$ !"#(#$ 1#(#$ %)$ (40')3)8'+43$ #*'22')%2$ '%$

?@AB$0-#$!)$0#*)3',)%6$$>2$'%$/(#&')-2$;#4(29$!"#$142!#-

14!#($2!)(48#$ 348))%2$1#(#$)%#$)5$ !"#$/('*4(;$2)-(+#2$

)5$!"#$0'<-2#$(40')3)8'+43$(#3#42#2$!)$4'($4!$!"#$=UGV$'%$

?@AB6$ $Y4*/3'%8$3)+4,)%2$5)($/)'%!$2)-(+#$4'($#*'22')%2$

4(#$2")1%$)%$d'8-(#$>Z^$'%$>//#%0':$>6

>'($ (#3#42#2$ 4(#$ #&43-4!#0$ 4%0$ (#/)(!#0$ !)$ !"#$ IV>$ '%$

!"#$4%%-43$[IYt>V$(#/)(!6$$i#42-(#0$(40')%-+3'0#$+)%-

+#%!(4,)%2$ '%$ 4'($ 4(#$ 432)$ +)*/4(#0$ 1'!"$ GDY26$ $ KY##$

>//#%0':$ DM6$ $ GDY2$ 5)($ (40')%-+3'0#2$ )5$ '%!#(#2!$ 4!$ !"#$

=UGV$4(#$5)-%0$'%$74.3#$_FZE$'%$!"#$`_2#5-3$F%5)(*4,)%a$

2#+,)%$)5$!"'2$(#/)(!6$ $="#%$)%3;$8()22$43/"4$4%0$.#!4$

*#42-(#*#%!2$4(#$4&4'34.3#$'%$=UGV$4'($24*/3#$(#2-3!29$

4+,&'!;$'2$422-*#0$!)$+)*#$5()*$/3-!)%'-*Z?L]W?E@$4%0$

2!()%,-*Z]@9$ (#2/#+,&#3;9$ .#+4-2#$ !"#$ GDY2$ 5)($ !"#2#$

(40')%-+3'0#2$4(#$!"#$*)2!$3'*',%8$5)($*4c)($=UGV$/4(-

,+-34!#$#*'22')%26$

B$%5105)%' 0%9' !/*::*)%' 2H:&$/:-$ $ I:"4-2!$ 5()*$ #4+"$

IV>Z/#(*'h#0$ &#%,34,)%$ 2;2!#*$ )%$ !"#$=UGV$ '2$ +)%-

,%-)-23;$X3!#(#0$4%0$ !"#$/#(*4%#%!$ 2;2!#*2$4(#$*)%-

'!)(#0$ 42$ 4'($ '2$ (#3#42#0$ !)$ !"#$ 4!*)2/"#(#6$ $ b#+4-2#$

(40')%-+3'0#$ +)%+#%!(4,)%2$ '%$ 4'($ #*'22')%2$ 5()*$ !"#$

2'!#$4(#$P-'!#$ 3)19$4$ 34(8#$&)3-*#$)5$ 54+'3'!;$4'($*-2!$.#$

24*/3#0$!)$*#42-(#$!"#$(40')%-+3'0#$P-4%,!;$(#3#42#06$

I*'22')%2$ 4(#$ 24*/3#0$ 5)($ (40')4+,&'!;$ '%$ .)!"$ /4(,+-

-34!#$ K#6869$ 2!()%,-*Z]@$ 4%0$ /3-!)%'-*Z?L]W?E@M$ 4%0$
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842#)-2$ 5)(*2$ K#6869$ !(',-*$4%0$ ')0'%#ZA?]M6$ $ 7"#$ !)!43$

release of each radionuclide varies from year to year 

'%$ (#2/)%2#$ !)$ +"4%8'%8$ 2'!#$ 4+,&',#26$ $ d)($ '%2!4%+#9$

(#3#42#2$)5$')0'%#ZA?]$0()//#0$2"4(/3;$4e#($&'!('X+4,)%$

142$+)*/3#!#0$'%$?@@?6$$H&#($!"#$;#4(29$!"#$4%%-43$0)2#$

5()*$=UGV$4'($#*'22')%2$"42$(#*4'%#0$4$2*433$ 5(4+,)%$

K3#22$ !"4%$ B6?mM$ )5$ !"#$ [IYt>V$ 2!4%04(06$ $ KY##$ `G)2#$

d()*$>'(.)(%#$I*'22')%2a$'%$D"4/!#($L6M

?G$' (0*%' >10%&' >+)3$::' M#*19*%,' I(>>MJ' B$%5105)%'

2&03N'0%9'8$O103$/$%&'B$%5105)%'2H:&$/' I8B2J-  The 

primary controlled air emission point at the WVDP is the 

iVVb$ &#%,34,)%$ 2!4+S9$ >[Y7>Du9$ 1"'+"$ &#%!2$ !)$ !"#$

4!*)2/"#(#$ 4!$ 4$ "#'8"!$ )5$ ?@J$ e$ K^L6E$*M6$ $ 7"'2$ 2!4+S$

"42$"'2!)('+433;$(#3#42#0$&#%,34,)%$#:"4-2!$5()*$2#&#(43$

iVVb$54+'3',#29$'%+3-0'%8$!"#$O=7Y9$!"#$4%43;,+43$34.)(4-

!)('#29$4%0$)<Z842$5()*$!"#$5)(*#($UF7$2;2!#*6$$7"#$5)(-

*#($UF7$)<Z842$2;2!#*$4%0$!"#$!4%S$)<Z842$2;2!#*$"4&#$

.##%$2"-!$0)1%6$$F%$?@AB9$!"#$iVVb$2!4+S$+)%,%-#0$!)$

(#3#42#$&#%,34,)%$#:"4-2!$5()*$2/4+#2$1'!"'%$!"#$iVVb$

!"4!$4(#$.#'%8$/(#/4(#0$5)($0#*)3',)%6$$I*'22')%2$5()*$

!"#$iVVb$4(#$4%$)(0#($)5$*48%'!-0#$3)1#($!"4%$!"#$#*'2-

2')%2$1#(#$0-('%8$UF7$)/#(4,)%2$'%$?@@?6

 

F%$>-8-2!$?@AB9$2)*#$4(#42$)5$!"#$iVVb$.#84%$!)$.#$&#%-

,34!#0$.;$!"#$%#1$QUY6$$U#%,34,)%$)5$!"#$iVVb$'2$/()-

&'0#0$.;$!1)$0'2,%+!$2;2!#*26$$7"#$QUY$(#/34+#0$!"#$t#40Z

I%0$U#%,34,)%$KtIUM$2;2!#*9$1"'+"$&#%,34!#2$())*2$'%$

!"#$iVVb$!"4!$1#(#$!"#$*)2!$"'8"3;$+)%!4*'%4!#0$0-('%8$

[dY$ 5-#3$ (#/()+#22'%8$ )/#(4,)%26$ $ G#+)%!4*'%4,)%$

4+,&',#2$"4&#$.##%$/#(5)(*#0$ '%$ !"#$*4c)('!;$)5$ !"#2#$

())*2$4%0$0#.('2$4%0$&#22#32$"4&#$.##%$(#*)&#09$(#0-+-

'%8$)&#(433$+)%!4*'%4,)%$3#&#326$$7"#$(#/34+#*#%!$2;2!#*$

1'33$433)1$0'2*4%!3'%8$)5$!"#$tIU$2;2!#*$4%0$+)%,%-#0$

0#+)**'22')%'%8$)5$ !"#$iVVb6$ $7"#$QUY$ '2$*40#$-/$)5$

!1)$Q#/34+#*#%!$U#%,34,)%$_%'!2$ KQU_2M$1'!"$4$ 2'%83#$

#*'22')%$/)'%!6$$

7)!43$ +-('#2$ (#3#42#0$ 5()*$ !"#$iVVb$ 2!4+S$ '%$ ?@AB$ 4(#$

3'2!#0$ '%$74.3#$?ZL9$ !)8#!"#($1'!"$4%%-43$4&#(48#29$*4:-

'*49$4%0$4$+)*/4('2)%$)5$4&#(48#$'2)!)/'+$+)%+#%!(4,)%2$

1'!"$!"#$4//3'+4.3#$GDY26$$7"#$2-*$)5$(4,)2$5)($(40')3)8'-

+43$+)%+#%!(4,)%2$5()*$>[Y7>Du$142$@6@AAg9$1#33$.#3)1$

!"#$GHI$8-'0#3'%#$)5$A6@6$$>'(.)(%#$+)%+#%!(4,)%2$5()*$

!"#$2!4+S$!)$!"#$=UGV$2'!#$.)-%04(;$4(#$5-(!"#($(#0-+#0$

.;$0'2/#(2')%6$$7"#$!)!43$+-('#2$(#3#42#0$5()*$!"#$QUY$5)($

!"#$X(2!$X&#$*)%!"2$)5$)/#(4,)%$'%$?@AB$4(#$2'8%'X+4%!3;$

3#22$!"4%$!"#$!)!43$+-('#2$(#3#42#0$5()*$>[Y7>Du$'%$?@AB6$$

7"#$QU_$(#2-3!2$4(#$(#/)(!#0$'%$74.3#$DZ?$)5$>//#%0':$D6$$

Q#2-3!2$ 5()*$ 4'($ 24*/3#2$ !4S#%$ %#4($ !"#$ 2'!#$ .)-%04(;$

"4&#$+)%X(*#0$!"4!$=UGV$)/#(4,)%2$"4&#$"40$%)$0'2-

+#(%'.3#$#<#+!$)%$)<Z2'!#$4'($P-43'!;6

D&G$+'D%K2*&$'=*+'20/O1*%,'2H:&$/:-  Sampling systems 

2'*'34($!)$!")2#$)5$!"#$iVVb$$4(#$-2#0$!)$*)%'!)($4'(.)(%#$

#N-#%!2$5()*$!"#$5)(*#($UF7$"#4,%8$&#%,34,)%$4%0$4'($

+)%0',)%'%8$2;2!#*$K>[UF7YuM9$!"#$Y7YW/#(*4%#%!$&#%-

,34,)%$2;2!#*$2!4+S$K>[Y7Y7uM9$!"#$+)%!4'%#($2)(,%8$4%0$

/4+S48'%8$54+'3'!;$KDYVdM$&#%,34,)%$2!4+S$K>[DYVduM9$4%0$

!"#$Qt=d$2!4+S$K>[Qt=duM6$$KY##$d'8-(#$>Z^6M$$U#%,34,)%$

5()*$!"#$DYQd$&#%,34,)%$2!4+S$K>[DYQduM$142$0'2+)%,%-

-#0$'%$?@AA9$4%0$(#/34+#0$.;$4$/)(!4.3#$&#%,34,)%$-%'!$

KVU_M6$ $ 7"#$ DYQd$ VU_$142$ %)!$ )/#(4!#0$ '%$ ?@AB6$ $ 7"#$$

@AZAE$ .-'30'%8$ &#%,34,)%$ 2!4+S$ K>[DYY7uM$ 142$ 0#*)3-

'2"#0$1'!"$!"#$@AZAE$.-'30'%8$ '%$?@AL6$ $U#%,34,)%$5()*$

!"#$DYVd$'%$!"#$OY>$vE$.-'30'%8$142$2-2/#%0#0$'%$H+!).#($

?@AE$0-#$!)$34+S$)5$(#/4+S48'%8$4+,&'!;6$$7"#(#$1#(#$%)$

#*'22')%2$5()*$!"#$DYVd$2!4+S$'%$?@AB6

 

V#(*'h#0$)-!0))($&#%,34,)%$#%+3)2-(#2$KHUI2M$ 5)($!"#$

VU_2$ 4(#$ -2#0$ !)$ /()&'0#$ !"#$ &#%,34,)%$ %#+#224(;$ 5)($

/#(2)%%#3$245#!;$1"'3#$1)(S'%8$1'!"$(40')4+,&#$*4!#('-

432$'%$4(#42$)-!2'0#$/#(*4%#%!3;$&#%,34!#0$54+'3',#2$)($'%$

4(#42$1"#(#$/#(*4%#%!$&#%,34,)%$*-2!$.#$4-8*#%!#06$$

>'($24*/3#2$5()*$VU_2$4(#$+)33#+!#0$+)%,%-)-23;$1"'3#$

#*'22')%$/)'%!2$ 4(#$0'2+"4(8'%89$ 4%0$ !"#$04!4$ +)33#+!#0$

4(#$'%+3-0#0$'%$4%%-43$#&43-4,)%2$)5$4'(.)(%#$#*'22')%26$

>//#%0':$D$/(#2#%!2$!)!43$(40')4+,&'!;$(#3#42#0$5)($2/#-

+'X+$ (40')%-+3'0#2$4!$#4+"$)%Z2'!#$4'($ 24*/3'%8$ 3)+4,)%6$$$$

[)$ GDY2$ 1#(#$ #:+##0#0$ .;$ 4'(.)(%#$ #*'22')%2$ )%$ 4%$

4%%-43'j#0$.42'2$0-('%8$D\$?@AB6$ $ O)+4,)%2$1'!"$ (40')-

3)8'+43$(#2-3!2$2!4,2,+433;$8(#4!#($!"4%$.4+S8()-%0$&43-#2$

4(#$2-**4('j#0$'%$74.3#$?ZE6

!

(>>M'<!B'8$O103$/$%&'B$%5105)%'2H:&$/'I8B2J
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P%O10%%$9'809*)1),*301'=*+7)+%$'8$1$0:$-''No unplanned 

(40')3)8'+43$4'(.)(%#$(#3#42#2$)++-((#0$'%$?@AB6

A)%+09*)1),*301'=*+'!/*::*)%:-''Nonradiological air emis-

sions at the WVDP are regulated under an air facility reg-

'2!(4,)%$+#(,X+4!#$!"4!$+4/2$K3'*'!2M$%'!()8#%$4%0$2-35-($

):'0#$ #*'22')%2$ K[Hx$ 4%0$ YHx9$ (#2/#+,&#3;M$ 5()*$ !"#$

54+'3'!;$4!$E]6B$!)%2$/#($;#4($#4+"6$$KY##$74.3#$IDYZA6M$$7"#$

+#(,X+4!#$/('*4('3;$4//3'#2$!)$!1)$2'!#$-,3'!;$2!#4*$.)'3-

#(29$1"'+"$4(#$!"#$)%3;$%)%Z#:#*/!#0$2)-(+#2$)5$[Hx and 

YHx$4!$!"#$2'!#6$$F%$>/('3$?@AL$!"#$.)'3#(2$1#(#$!4S#%$)-!$

)5$2#(&'+#6$$H!"#($-%'!2$1'!"$!"#$/)!#%,43$!)$#*'!$%)%(4-

0')3)8'+43$/)33-!4%!29$2-+"$42$8#%#(4!)(2$3'2!#0$'%$!"#$+#(-

,X+4!#9$4(#$#:#*/!#0$1'!"$!"#$-%0#(2!4%0'%8$!"4!$#4+"$

-%'!$)/#(4!#2$3#22$!"4%$B@@$")-(2$/#($;#4(6$$D)%2#P-#%!3;9$

!"#(#$1#(#$%)$(#/)(!4.3#$[Hx$4%0$YHx #*'22')%2$'%$?@AB6

!%.*+)%/$%&01'2#+.$*110%3$

=/7*$%&'=*+-''7"#$2':!##%$4*.'#%!$4'($*)%'!)('%8$2!4,)%2$

#%+'(+3'%8$ !"#$=UGV$"4&#$.##%$ 24*/3#0$ 2'%+#$H+!).#($

?@A?6$ $ 7"#$ X(2!$ P-4(!#($ )5$ 24*/3'%8$ 04!4$142$ -2#0$ 5)($$

)/#(4,)%43$ .42#3'%'%8$ 4%0$ #P-'/*#%!$ !#2,%86$ D\$ ?@AB$

(#/(#2#%!2$!"#$!"'(0$5-33$;#4($)5$()-,%#$4*.'#%!$4'($*)%-

'!)('%86$$7"#$4*.'#%!$4'($24*/3'%8$/()8(4*$/()&'0#2$+)%-

,%-)-2$#%&'()%*#%!43$4'($24*/3'%8$0-('%8$433$2'!#$$4+,&'-

,#2$5)($2-(&#'334%+#$4%0$(#8-34!)(;$+)*/3'4%+#6$

Total Average!

Isotope
!

Activity!Released
"

Concentration

(Ci) (µCi/mL)

Gross!Alpha 26 7.07±0.60E!07 9.52±0.81E!16 4.88E!15 NA
#

NA

Gross!Beta 26 1.63±0.03E!05 2.20±0.04E!14 2.60E!13 NA
#

NA

H"3 26 1.91±0.06E!03 2.57±0.08E!12 5.04E!12 2.1E!07 <0.0001

Co"60 2 3.47±4.25E!08 4.68±5.72E!17 < 1.05E!16 3.6E!10 <0.0001

Sr"90 2 3.27±0.13E!06 4.40±0.17E!15 7.12E!15 1.0E!10 <0.0001

I"129 2 1.26±0.04E!05 1.70±0.05E!14 1.83E!14 1.0E!10 0.0002

Cs"137 2 7.89±0.14E!06 1.06±0.02E!14 1.74E!14 8.8E!10 <0.0001

Eu"154 2 !1.41±8.01E!08 !0.19±1.08E!16 < 1.73E!16 7.5E!11 <0.0001

U"232
e

2 3.93±4.34E!09 5.30±5.84E!18 9.69E!18 4.7E!13 <0.0001

U"233/234
e

2 2.45±0.65E!08 3.30±0.87E!17 3.47E!17 1.0E!12
f

<0.0001

U"235/236
e

2 2.34±2.69E!09 3.15±3.63E!18 < 5.38E!18 1.2E!12 <0.0001

U"238
e

2 1.33±0.51E!08 1.79±0.69E!17 2.57E!17 1.3E!12 <0.0001

Pu"238 2 1.31±0.20E!07 1.76±0.27E!16 2.85E!16 8.8E!14 0.0020

Pu"239/240 2 2.24±0.26E!07 3.02±0.34E!16 4.17E!16 8.1E!14 0.0037

Am"241 2 4.06±0.31E!07 5.47±0.42E!16 8.18E!16 9.7E!14 0.0056

Sum!of!Ratios 0.0117

N"!"Number"of"samples.

NA"!"Not"applicable.

! "
Half!lives"are"listed"in"Table"UI!4.

" "
Total"volume"released"at"50,000"cubic"feet"per"minute"=""7.42E+14"mL/year.

$!!
DCS"for"Uranium!233"used"for"this"comparison.

# "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta."

TABLE!2"3!

Total!Radioactivity!Released!at!Main!Plant!Stack!(ANSTACK)!in!2015

and!Comparison!of!Discharge!Concentrations!with!DOE!DCSs!

Maximum

Concentration

(µCi/mL)

N

%
"Total"Uranium"="5.99±0.16E!02"g;"average"="8.07±0.21E!11"#g/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

& "
DCSs"are"used"as"reference"values"for"the"application"of"best"available"technology"per"DOE"Order"458.1.

DCS
&!

(µCi/mL)

Ratio!of!

Average!

Concentration!

to!DCS
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Sample!Type

Locations!with!

Results!Greater!than!

Applicable!Limits!or!

Screening!Levels
!!

(Constituent)

Number!of!

Locations!

with!Results!

Greater!Than!

Background

Locations!with!Radiological!Results
"!

Statistically!Greater!than!Background!(Constituent)

On!site"air"

emission"points

6 ANSTACK

ANRVEU1

ANSTSTK

ANVITSK

ANRHWFK

OVE/PVUs

0 4 ANSTACK"(H!3,"Sr!90,"I!129,"Cs!137,"Pu!238,"

""""Pu!239/240,"Am!241);

ANRVEU1!(I!129);

ANSTSTK!"(I!129);

ANVITSK""(I!129)

On!site"controlled"

effluents

1 WNSP001 0 1 WNSP001"(Gross"alpha,"Gross"beta,"H!3,"

""""Sr!90,"Tc!99,"I!129,"Cs!137,"U!232,"U!233/234,"

""""U!235/236,"U!238,"Pu!238,"Pu!239/240,""Am!241)

On!site"surface"

water

7 WNSP006

WNSP005

WNSWAMP

WNSW74A

WNNDADR

WNERB53

WNFRC67"

WNSWAMP

"(Sr!90,"Gross"beta)

6 WNSP006"(Gross"beta,"Sr!90,"Cs!137,"U!232,"U!233/234,"

U!238);

WNSP005"(Gross"beta,"Sr!90,);"

WNSWAMP"(Gross"beta,"Sr!90,"U!235/236,"U!238);

WNSW74A"(Gross"beta,"Sr!90);"

WNNDADR"(Gross"beta,"H!3,"Sr!90);

WNERB53"(Gross"beta)

Off!site"surface"

water

2 WFBCTCB

WFFELBR

0 2 WFBCTCB!(Gross"beta);

WFFELBR!(Gross"beta)

Off!site"soil 3 SFFXVRD

SFRT240

SFRSPRD

NS NS NS

On!site"

sediment/soil

3 SNSW74A

SNSWAMP

SNSP006

NS NS NS

Off!site"sediment 3 SFTCSED"

SFSDSED

SFCCSED

NS NS NS

NA"="Not"applicable;"no"regulatory,"guidance,"or"screening"limits"are"available.""

! "
Applicable"regulatory,"guidance,"or"screening"limits"are"listed"in"Table"UI!4"(radionuclides"in"air"and"water),"and"Appendix"B!1"(water).

NS"="Not"sampled"in"2015."(Will"be"sampled"again"in"2017).

TABLE!2"4

2015!Comparison!of!Environmental!Monitoring!Results

with!Applicable!Limits!and!Backgrounds

Soil!(1!background!location=SFGRVAL)

Sediment!(2!background!locations,!one!on!Buttermilk!Creek=SFBCSED!and!one![historical]!on!Cattaraugus!Creek=SFBIGSED)

Air!(1!background!location=AFGRVAL)

Number!of!

and!Names!of!

Sampling!Locations

Surface!water!(2!background!locations,!one!on!Buttermilk!Creek=WFBCKBG!and!one![historical]!on!Cattaraugus!Creek=WFBIGBR)
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Y4*/3#2$ 5()*$ !"#$ 4*.'#%!$ 4'($*)%'!)('%8$ 3)+4,)%2$ 4(#$

+)*/)2'!#0$ )&#($ 4$ /#(')0$ )5$ ,*#6$ $ d'3!#($ 24*/3#2$ 4(#$

+)33#+!#0$.'1##S3;$5)($8()22$43/"4$4%0$8()22$.#!4$2+(##%-

ing and charcoal cartridges are collected monthly for 

')0'%#ZA?]$ 2+(##%'%8$ 4%43;2'26$ $ Y4*/3#2$ +)33#+!#0$ )%$ 4$

.'1##S3;$ )($ *)%!"3;$ .42'2$ 4(#$ 432)$ +)*/)2'!#0$ P-4(-

!#(3;$4%0$4%43;j#0$5)($(40')'2)!)/#2$S%)1%$!)$"4&#$.##%$

*4%48#0$)%$!"#$2'!#6$$Y4*/3#2$)5$4*.'#%!$4'($1'33$'%+3-0#$

naturally occurring radioisotopes such as radon decay 

/()0-+!2$1"'+"$1'33$.#$0#!#+!#0$'%$!"#$8()22$(40')4+,&'!;$

4%43;2#26$$

>$"'8"Z&)3-*#$24*/3#($'2$'%+3-0#0$'%$!"#$4*.'#%!$4'($%#!-

1)(S$3)+4!#0$0)1%1'%0$'%$!"#$/(#&4'3'%8$1'%0$0'(#+,)%9$$

1"'+"$ '2$ !"#$0'(#+,)%$)5$ !"#$";/)!"#,+43$+(',+43$ (#+#/-

!)($ K!"#$ "'2!)('+43$ iIHYFM6$ $ 7"'2$ 24*/3#($ )/#(4!#2$ 4!$ 4$

T)1$(4!#$*)(#$!"4%$X&#$,*#2$!"#$3)1Z&)3-*#$24*/3#(2$

4%0$142$'%2!433#0$!)$+)%X(*$!"#$(#2-3!2$)5$!"#$3)1#($&)3-

-*#$24*/3'%86$$7"#$3)1Z&)3-*#$24*/3'%8$2;2!#*$'2$4.3#$

to detect site-managed radioisotopes to approximately 

Am$ $ )5$ #4+"$ (40')'2)!)/#w2$ #%&'()%*#%!43$ (#8-34!)(;$

+)*/3'4%+#$ 3#&#36$ $ 7"#$"'8"Z&)3-*#$ 24*/3#($ +4%$0#!#+!$

/4(,+-34!#$(40')'2)!)/#2$0)1%$!)$4//():'*4!#3;$@6Am$!)$

@6?m$ $ )5$ !"#$ +)*/3'4%+#$ 3#&#36$ $ K>3!")-8"$ !"#$ "'8"Z&)3-

-*#$24*/3#($0)#2$%)!$ '%+3-0#$4$24*/3#$ 5)($ ')0'%#ZA?]9$

!"#$ +)Z3)+4!#0$ 3)1Z&)3-*#$ 24*/3#($ 0)#2$ *#42-(#$

')0'%#ZA?]6M

Data collected from the ambient air monitors from 

p4%-4(;$!)$G#+#*.#($?@AB$4(#$2-**4('j#0$'%$74.3#2$DZ]9$$

DZA@9$4%0$DZAA$)5$>//#%0':$D6$$C()22$43/"4$4%0$8()22$.#!4$

04!49$+)33#+!#0$.'1##S3;9$42$1#33$42$!"#$P-4(!#(3;$+)*/)2-

'!#0$'2)!)/'+$(#2-3!2$"4&#$0'2/34;#0$4&#(48#$4+,&',#2$5()*$

!"#$4*.'#%!$4'($%#!1)(S$!"4!$4(#$&#(;$2'*'34($'%$433$2':!##%$

2#+!)(2$!)$!"#$+)%+#%!(4,)%2$).2#(&#0$4!$>dCQU>O9$!"#$

.4+S8()-%0$4*.'#%!$4'($24*/3#($3)+4!#0$AJ$*'3#2$K?]$S*M$

2)-!"$)5$!"#$2'!#$'%$C(#4!$U433#;9$[#1$\)(S$!"4!$"42$.##%$

*)%'!)(#0$5)($*4%;$;#4(2$K2##$d'8-(#$>ZAEM6$$7"()-8")-!$

?@AB9$ 24*/3#2$ 5)($ (40')%-+3'0#2$ '%$ 4'($ +)%,%-#0$ !)$ .#$

+)33#+!#0$4!$!"'2$0'2!4%!$.4+S8()-%0$3)+4,)%$1"'+"$24*-

/3#2$(#8')%43$4'($1'!"$&#(;$3)1$/)!#%,43$!)$.#$4<#+!#0$.;$

(40')3)8'+43$(#3#42#2$5()*$!"#$=UGV6

!"#$%&'()$&

*+,"-.+/0'1.-2'

3&04%-0'56&"-&6'-2"/'

7$$%.,"8%&'*.#.-0'+6'

!,6&&/./9'*&:&%0
!"

;<+/0-.-4&/-=

>4#8&6'+?'

*+,"-.+/0'

1.-2'3&04%-0'

56&"-&6'(2"/'

@",A96+4/B

*+,"-.+/0'1.-2'3"B.+%+,."%'3&04%-0'!-"-.0-.,"%%)'56&"-&6'

-2"/'@",A96+4/B';<+/0-.-4&/-=

!"#$ % &'!'()!* + + *,-.

/.-"0,- 1 &')*234

&')*234

&')*234

+ + *,-.

'"05 6 &''7387

&''738)

*9 *9 *9

/.:.;<=#.0 1 &'/*233

&'/*23&

&'/*237

*9 *9 *9

>-?0";.@-.<A?0";.BC

-.<ACD<E"#";".0

%% )*8()6FB6G

16B11B1FB1H

1IB1GBF+BF1BFF

+ 1 !"#$!%&'()*&+,*&)-

>DD?0";.BCJ.A"K.;.A %L )'8()+%C

;,C%IC<-MC

)'8()6+

+ + *,-.

! C
3JJ#"E<=#.CA.:N#<;,AOBC:N"M<-E.BC,AC0EA..-"-:C#"K";0C<A.C#"0;.MC"-C8<=#.CPQ?FCRA<M",-NE#"M.0C"-C<"AC<-MCS<;.ATBC<-MC3JJ.-M"UC&?%CRS<;.ATV

#./$0&(1)&;,+/,%4B&B=

(-23&456789:%5;&5<&0;=:95;6>;?8@&A5;:?59:;B&C>%D@?%

E:?F&.77@:G8H@>&$:6:?%&8;I&/8GJB95D;I%

/:5@5B:G8@%&K+&H8GJB95D;I&=>;:%5;L/M!4#C$N&2&H8GJB95D;I&6:@JL/MA4#$OP

0;=:95;6>;?8@&I5%:6>?9Q&K2&H8GJB95D;IL!"#$!(+P

*3CWC*,;C<JJ#"E<=#.XC-,CA.:N#<;,AOBC:N"M<-E.BC,AC0EA..-"-:C#"K";0C<A.C<Y<"#<=#.V

>4#8&6'+?'

"/B'>"#&0'+?'

!"#$%./9'*+,"-.+/0

*9CWC*,;C0<KJ#.MC"-C6+%HVCRZ"##C=.C0<KJ#.MC<:<"-C"-C6+%LTV
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None of the 2015 annual average radioisotopic results 

4!$!"#$4*.'#%!$4'($ 3)+4,)%2$1#(#$/)2',&#$K1'!"$4$(#2-3!$

8(#4!#($ !"4%$ !"#$-%+#(!4'%!;M9$4%0$%)%#$#:+##0#0$E6gm$$

)5$ !"#$[IYt>V$+)%+#%!(4,)%$ 3#&#32$ 5)($ (#8-34!)(;$+)*-

/3'4%+#6$ $ KY##$ 74.3#$ DZAAM6$ $ 7"#$ +)*/-!#0$ (4,)2$)5$ !"#$

).2#(&#0$ +)%+#%!(4,)%2$ !)$ !"#$ +)*/3'4%+#$ 3#&#32$ 4(#$

/('*4('3;$4$+)%2#P-#%+#$)5$!"#$*'%'*-*$0#!#+,)%$3'*-

'!2$ !"4!$ +4%$ .#$ ).!4'%#0$ .;$ !"#$ 4*.'#%!$ 4'($ 24*/3#(26$$

7"'2$ '2$0#*)%2!(4!#0$.;$ !"#$ 54+!$ !"4!$ !"#$ 2-*$)5$ (4,)2$

5)($!"#$"'8"$&)3-*#$24*/3#($>dA^t[[=9$'2$3#22$!"4%$"435$

!"#$(4,)$)5$!"#$3)1$&)3-*#$24*/3#($4!$!"#$24*#$3)+4,)%$

0-#$!)$!"#$"'8"$&)3-*#$24*/3#(w2$4.'3'!;$!)$0#!#+!$3)1#($

+)%+#%!(4,)%26

D)%,%-)-2$)%Z2'!#$4'($ 24*/3'%8$ '2$432)$/#(5)(*#0$+3)2#$

!)$ !"#$1)(S$ 4(#4$ 0-('%8$ 0#*)3',)%$ )5$ 433$ (40')3)8'+433;$

+)%!4*'%4!#0$54+'3',#2$5)($"#43!"$4%0$245#!;$/-(/)2#2$.;$

(40')3)8'+43$+)%!()3$!#+"%'+'4%26$$Y4*/3#2$+)33#+!#0$5()*$

!"#2#$ 3)+43$24*/3#(2$4(#$4%43;j#0$5)($8()22$(40')4+,&'!;$

)%$4$04'3;$.42'2$0-('%8$0#*)3',)%$4+,&',#26

2#+Q03$'60&$+-$ $ H%Z2'!#$ 2-(54+#$ 14!#($ 0(4'%48#$ '2$ ()--

,%#3;$24*/3#0$4!$2#&#(43$/)'%!2$)%$!"#$%)(!"$4%0$2)-!"$

/34!#4-29$42$2")1%$'%$>//#%0':$>9$d'8-(#$>Z?6$$i)%'!)('%8$

/)'%!2$4(#$2'!#0$4!$ 3)+4,)%2$1"#(#$ (#3#42#2$ 5()*$/)22'-

ble source areas on the north and south plateaus could 

.#$ 0#!#+!#06$ $ H<Z2'!#$ 24*/3'%8$ 3)+4,)%2$ 4(#$ 2")1%$ )%$

d'8-(#$>ZB6$ $>//#%0':$bZE$/(#2#%!2$04!4$ 5)($2'!#$2-(54+#$

14!#($ 0(4'%48#$ 4%0$ 4*.'#%!$ 2-(54+#$ 14!#($ *)%'!)('%8$

3)+4,)%26$$>32)$/()&'0#0$5)($2'0#Z.;Z2'0#$+)*/4('2)%$1'!"$

!"#2#$04!4$4(#$(#5#(#%+#$&43-#29$1"#(#$4&4'34.3#9$'%+3-0-

'%8$.4+S8()-%0$14!#($*)%'!)('%8$04!4$4%0W)($/#(,%#%!$

14!#($P-43'!;$2!4%04(02$4%0$8-'0#3'%#26

Q40')3)8'+43$ 4%0$ %)%(40')3)8'+43$ (#2-3!2$ 5()*$ 2-(54+#$

14!#($ 24*/3#2$ 1#(#$ +)*/4(#0$ 1'!"$ 4//3'+4.3#$ 14!#($

P-43'!;$ 2!4%04(02$ 4%0$ 8-'0#3'%#26$ $ Q40')3)8'+43$ (#2-3!2$

5()*$)%Z2'!#$4%0$0)1%2!(#4*$3)+4,)%2$)%$d(4%S2$D(##S$

4%0$b-h#(*'3S$D(##S$ '%$?@AB$1#(#$432)$+)*/4(#0$1'!"$

?@AB$(#2-3!2$5()*$!"#$.4+S8()-%0$3)+4,)%$)%$b-h#(*'3S$

D(##S$K=dbDbuCM9$-/2!(#4*$)5$!"#$=UGV6$$Q#2-3!2$5()*$

D4h4(4-8-2$ D(##S$ %#4($ d#3!)%$ b('08#$ K24*/3'%8$ /)'%!$

=ddIObQM$ 1#(#$ +)*/4(#0$ 1'!"$ "'2!)('+43$ (#2-3!2$ 5()*$

!"#$-/2!(#4*$D4h4(4-8-2$D(##S$.4+S8()-%0$4!$b'8#3)1$

b('08#$K5)(*#($24*/3'%8$/)'%!$=dbFCbQM6$$O)+4,)%2$1'!"$

(#2-3!2$#:+##0'%8$4//3'+4.3#$3'*'!2$4%0$!")2#$1'!"$(#2-3!2$

2!4,2,+433;$8(#4!#($!"4%$.4+S8()-%0$&43-#2$4(#$2-**4-

('j#0$'%$74.3#$?ZE6$

2)#&G'>10&$0#'2#+Q03$'60&$+-$$Y-(54+#$14!#($2-(()-%0'%8$

!"#$!1)$'%4+,&#$-%0#(8()-%0$(40')4+,&#$142!#$0'2/)243$

4(#42$K!"#$[G>9$-%0#($GHIw2$+)%!()39$4%0$!"#$YG>9$-%0#($

[\YIQG>w2$ +)%!()3M$ '2$*)%'!)(#0$ )%$ !"#$ 2)-!"$ /34!#4-6$$

d)-($)5$!"#$UYD29$3)40#0$1'!"$X&#$&'!('X#0$tO=$+4%'2!#(2$

#4+"9$1#(#$ 2!)(#0$)%$ !"#$tO=$D42S$Y!)(48#$V40$4!$ !"#$

#%0$)5$D\$?@AB$)%$!"#$2)-!"$/34!#4-6$$>$"4(02!4%0$)%$!"#$

south plateau is being used to temporarily store the three 

2!##3$.):#2$+)%!4'%'%8$OO=$!"4!$142$(#*)&#0$5()*$!"#$UF7$

54+'3'!;6$$7"#$0'2/)243$2'!#29$!"#$UYD29$4%0$!"#$2!##3$142!#$

.):#2$4(#$433$/)!#%,43$K43!")-8"$%)!$4%,+'/4!#0M$+)%!4*-

'%4%!$2)-(+#2$!)$2-(54+#$14!#($)%$!"#$2)-!"$/34!#4-6

Nearby areas are also being used to temporarily store and 

2!48#$#*/!;$142!#$+)%!4'%#(26$$I*/!;$54.('+4!#0$UYD2$1'33$

432)$.#$2!48#0$5)($4$5#1$*)%!"2$)%$4%$#:'2,%8$"4(02!4%0$

)%$!"#$2)-!"$/34!#4-$0-('%8$+42S$(#3)+4,)%6$$7#*/)(4(;$

2!)(48#$ )5$ !"#$ #*/!;$ +42S2$ '2$ %##0#0$ 5)($ 4$ 2")(!$ ,*#$

/#(')0$0-('%8$1"'+"$ '!$ '2$#:/#+!#0$!"#$(4!#$)5$+42S$+)%-

2!(-+,)%$1'33$#:+##0$ !"#$ (4!#$4!$1"'+"$ !"#$#*/!;$+42S2$

+4%$.#$3)40#0$1'!"$+4%'2!#(26$$>32)$3)+4!#0$)%$!"#$2)-!"$

/34!#4-$'2$!"#$0(-*$+#339$4$.-'30'%8$5)(*#(3;$-2#0$!)$2!)(#$

0(-*2$)5$/()+#22#0$OO=6$$7"#$0(-*$+#33$"42$.##%$#*/!;$

2'%+#$?@@g9$1"#%$!"#$142!#$0(-*2$1#(#$2"'//#0$)<$2'!#6

Y-(54+#$14!#($0(4'%48#$0)1%2!(#4*$)5$!"#$[G>$'2$*)%-

'!)(#0$4!$ 3)+4,)%$=[[G>GQ9$ '**#0'4!#3;$%)(!"$)5$ !"#$

[G>9$4%0$ 5-(!"#($0)1%2!(#4*$4!$ 3)+4,)%$=[IQbBL$)%$

I(0*4%$ b())S6$ $ Y)*#$ 0(4'%48#$ 5()*$ !"#$ 1#2!#(%$ 4%0$

%)(!"1#2!#(%$ /)(,)%2$ )5$ !"#$ YG>$ '2$ 432)$ +4/!-(#0$ 4!$

=[[G>GQ$ 4%0$ =[IQbBL6$ $ >3!")-8"$ %)$ (40')%-+3'0#$

+)%+#%!(4,)%2$5()*$!"#2#$!1)$3)+4,)%2$4(#$8(#4!#($!"4%$

K)($ #&#%$ 4//()4+"M$ GDY29$ 8()22$ .#!4$ 4%0$ 2!()%,-*Z]@$

+)%+#%!(4,)%2$ "4&#$ "'2!)('+433;$ #:+##0#0$ .4+S8()-%0$

+)%+#%!(4,)%2$ 4!$ .)!"$=[[G>GQ$ 4%0$=[IQbBL9$ 4%0$

!(',-*$"42$#:+##0#0$.4+S8()-%0$4!$=[[G>GQ6$$Y##$!"#$

3'2!$)5$3)+4,)%2$'%$74.3#$?ZE$1'!"$(40')4+,&'!;$3#&#32$!"4!$

#:+##0#0$.4+S8()-%0$+)%+#%!(4,)%2$ '%$?@AB6$ $Q#2'0-43$

2)'3$ +)%!4*'%4,)%$ 5()*$ /42!$ 142!#$ .-('43$ 4+,&',#2$ '2$

!")-8"!$!)$.#$!"#$2)-(+#$)5$!"'2$(40')4+,&'!;6$

>2$/4(!$)5$4%$Fi$!)$3'*'!$8()-%014!#(9$2-(54+#$14!#(9$4%0$

/(#+'/'!4,)%$ '%X3!(4,)%$ '%!)$ !"#$ [G>9$ 4$ 8#)*#*.(4%#$

+4/$ 4%0$ 23-((;$1433$1#(#$ +)%2!(-+!#0$ 4!$ !"#$[G>6$ $ 7"#$

Fi$142$+)*/3#!#0$'%$G#+#*.#($?@@J6$$Kd)($*)(#$0#!4'39$

2##$D"4/!#($E9$`F%!#('*$i#42-(#2$ kFi2la$-%0#($ !"#$0'2-

+-22')%$)5$ `C()-%014!#($Y4*/3'%8$H.2#(&4,)%2$)%$ !"#$

Y)-!"$V34!#4-$F%+3-0'%8$!"#$[QDZO'+#%2#0$G'2/)243$>(#4$

k[G>l6aM$$

d'8-(#$ ?Z?$ '2$ 4$ /3)!$ )5$ 4&#(48#$ 8()22$ .#!4$ 4%0$ 2!()%-

,-*Z]@$+)%+#%!(4,)%2$'%$2-(54+#$14!#($4!$24*/3#$/)'%!2$

=[[G>GQ$4%0$=[IQbBL$.#5)(#$ +)*/3#,)%$)5$ !"#$ Fi$

+)*/4(#0$!)$!"#$+-((#%!$4%%-43$4&#(48#$+)%+#%!(4,)%26$

F%$ D\$ ?@AB9$ 4&#(48#$ +)%+#%!(4,)%2$ 4e#($ !"#$ Fi$ 1#(#$
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)&#($ J@m$ 3)1#($ 4!$ =[[G>GQ$ 4%0$ )&#($ ^@m$ 3)1#($ 4!$

=[IQbBL$ !"4%$ "'2!)('+43$ +)%+#%!(4,)%29$ '%0'+4,%8$ !"#$

Fiw2$ #<#+,&#%#22$ '%$ (#0-+'%8$ 8()-%014!#($ *'8(4,)%$

!"()-8"$!"#$[G>9$1"'+"$4<#+!2$2-(54+#$14!#($0(4'%48#$4!$

!"#2#$/)'%!26$

7(',-*$+)%+#%!(4,)%2$4!$=[[G>GQ$'%$D\$?@AB9$2")1%$)%$

d'8-(#$ ?ZL9$ (#*4'%#0$ 4.)&#$ .4+S8()-%0$ +)%+#%!(4,)%2$

1'!"$!"#$4%%-43$4&#(48#$0#+(#42'%8$42$+)*/4(#0$!)$?@AE6$

7(',-*$+)%+#%!(4,)%2$4!$=[[G>GQ$"4&#$.##%$0#+(#42-

'%8$)&#(433$2'%+#$()-,%#$*)%'!)('%8$.#84%$4!$!"'2$3)+4,)%6$$

Y'%+#$ !(',-*w2$ "435Z3'5#$ '2$ 23'8"!3;$ 3)%8#($ !"4%$ A?$ ;#4(29$

0#+(#42'%8$!(',-*$+)%+#%!(4,)%2$*4;$.#$/4(!3;$4h('.-!-

4.3#$!)$(40')4+,&#$0#+4;6$$D)%+#%!(4,)%2$4!$=[[G>GQ$

"4&#$0#+(#42#0$5()*$4$"'8"$)5$A6g]IZ@B$oD'W*O$'%$A]]?$!)$

L6LBIZ@g$oD'W*O$'%$?@AB6

[)(!"#42!$)5$!"#$YG>9$d(4%S2$D(##S$'2$24*/3#0$!)$*)%'!)($

0(4'%48#$0)1%2!(#4*$)5$ !"#$0(-*$+#33$ 4%0$ !"#$#42!#(%$

4%0$ 2)-!"#(%$ .)(0#(2$ )5$ !"#$ YG>$ K/)'%!$=[dQD^g9$ )%$

d'8-(#$>Z?M6$$F%$?@AB9$!"#$8()22$.#!4$+)%+#%!(4,)%2$4!$!"'2$

24*/3'%8$ /)'%!$ 1#(#$ 2!4,2,+433;$ '%0'2,%8-'2"4.3#$ 5()*$$

.4+S8()-%09$4%0$1#33$.#3)1$!"#$GDY26

A)+&G'>10&$0#'2#+Q03$'60&$+-$$H%$!"#$%)(!"$/34!#4-9$/)2-

2'.3#$+)%!4*'%4%!$2)-(+#2$!"4!$+)-30$4<#+!$2-(54+#$14!#($

'%+3-0#$ !"#$ =7d9$ iVVb9$ !"#$ 348))%$ 2;2!#*$ 422)+'4!#0$

1'!"$!"#$OO=?9$142!#$"4%03'%8$4%0$2!)(48#$54+'3',#29$4%0$

2##/48#$5()*$!"#$2!()%,-*Z]@$8()-%014!#($/3-*#6

b#2'0#2$ !"#$ #N-#%!$ 4%0$ 0(4'%48#$ 3)+4,)%2$ 0'2+-22#0$

#4(3'#($ '%$ !"#$ 3'P-'0$ #N-#%!2$ 2#+,)%9$ 4$ 3)+4,)%$ )%$ !"#$

#42!$ 2'0#$ )5$ !"#$iVVb$ K/)'%!$=[YV@@BM$ *)%'!)(2$ 2-(-

54+#$ 0(4'%48#$ )%$ !"#$ %)(!"$ /34!#4-6$ $ >%%-43$ 4&#(48#$

8()22$ .#!4$ 4%0$ 2!()%,-*Z]@$ +)%+#%!(4,)%2$ 2!4,2,+433;$

#:+##0#0$ .4+S8()-%0$ +)%+#%!(4,)%2$ 4!$ !"'2$ 24*/3'%8$

3)+4,)%$0-('%8$D\$?@AB$.-!$1#(#$1#33$.#3)1$GDY26$$H%#$

)!"#($24*/3#$/)'%!9$=[YV@@^9$'2$24*/3#0$4!$d(4%S2$D(##S$

4!$!"#$2#+-('!;$5#%+#6$ $=[YV@@^$'2$0)1%8(40'#%!$)5$!"#$

348))%$L$)-R433$K/)'%!$=[YV@@AM6$$F%$?@AB9$42$'%$/(#&')-2$

;#4(29$+)%+#%!(4,)%2$4!$=[YV@@^$2!4,2,+433;$#:+##0#0$

.4+S8()-%0$ 5)($ 8()22$ .#!49$ 2!()%,-*Z]@9$ +#2'-*ZALg9$

-(4%'-*Z?L?9$-(4%'-*Z?LLW?LE9$ 4%0$-(4%'-*Z?LJ6$ $ 7"#$

).2#(&#0$(40')'2)!)/#$+)%+#%!(4,)%2$1#(#$433$1#33$.#3)1$

GDY26

DRK2*&$'2#+Q03$'60&$+-$$Y-(54+#$14!#($24*/3#2$1#(#$+)3-

3#+!#0$4!$ !"(##$)<Z2'!#$ 3)+4,)%2$ '%$?@ABq$)%#$-/2!(#4*$

.4+S8()-%0$3)+4,)%$)%$b-h#(*'3S$D(##S$K=dbDbuCM9$$)%#$

0)1%2!(#4*$ 3)+4,)%$ )%$ b-h#(*'3S$ D(##S$ K=dbD7DbM9$

4%0$ )%#$ 0)1%2!(#4*$ 3)+4,)%$ )%$ D4h4(4-8-2$ D(##S$

K=ddIObQM$ K2##$ d'8-(#$ >ZBM6$ $ 7"#2#$ !"(##$ 3)+4,)%2$ 4(#$

0#2+('.#0$.#3)1q$

r$ b-h#(*'3S$ D(##S$ (#+#'&#2$ 2-(54+#$ 0(4'%48#$ 5()*$

!"#$=[\[YD6$ $ 7"#$ .4+S8()-%0$*)%'!)('%8$ /)'%!$

'2$ 3)+4!#0$ -/2!(#4*$ )5$ !"#$ =UGV$ 4!$ d):$ U433#;$

Q)40$ K=dbDbuCM$ 4%0$ !"#$ 0)1%2!(#4*$ 3)+4,)%$

)%$b-h#(*'3S$D(##S$ '2$ 3)+4!#0$4!$7")*42$D)(%#(2$

b('08#$ K=dbD7DbM9$ c-2!$ .#5)(#$ b-h#(*'3S$ D(##S$

T)12$'%!)$D4h4(4-8-2$D(##S6

r$ d-(!"#($ 0)1%2!(#4*$ )5$ 7")*42$ D)(%#(2$ b('08#9$

24*/3#2$ 4(#$ +)33#+!#0$ 5()*$ D4h4(4-8-2$ D(##S$ 4!$

d#3!)%$b('08#$ K=ddIObQM9$ !"#$X(2!$/)'%!$)5$/-.3'+$

4++#22$!)$2-(54+#$14!#($0)1%2!(#4*$)5$!"#$=UGV6

_%,3$ 0'2+)%,%-'%8$ 24*/3'%8$ '%$ ?@@J9$ .4+S8()-%0$ 24*-

/3#2$ 1#(#$ 432)$ +)33#+!#0$ 5()*$ D4h4(4-8-2$ D(##S$ 4!$

b'8#3)1$b('08#9$4!$Q)-!#$?E@9$-/2!(#4*$)5$!"#$+)%T-#%+#$

)5$ b-h#(*'3S$ D(##S$ 4%0$ D4h4(4-8-2$ D(##S$ K=dbFCbQM6$

t'2!)('+43$04!4$5()*$!"'2$3)+4,)%$5()*$A]]A$!"()-8"$?@@g$

"4&#$.##%$-2#0$ !)$#2!4.3'2"$-/2!(#4*$.4+S8()-%0$+)%-

+#%!(4,)%2$5)($D4h4(4-8-2$D(##S$5)($+)*/4('2)%$!)$24*-

/3#2$+)33#+!#0$4!$=ddIObQ$K2##$74.3#$bEZFM6

Y4*/3#2$5()*$433$!"(##$)<Z2'!#$2-(54+#$14!#($3)+4,)%2$4(#$

4%43;j#0$5)($(40')4+,&'!;6$$>2$%)!#0$#4(3'#(9$2!()%,-*Z]@$

+)%+#%!(4,)%2$1#(#$.#3)1$0#!#+,)%$3'*'!2$'%$?@AB$'%$!"#$

2-(54+#$14!#($4!$=ddIObQ9$!"#$X(2!$/)'%!$)5$/-.3'+$4++#22$

0)1%2!(#4*$)5$!"#$2'!#$)%$D4h4(4-8-2$D(##S6$$7"#$4%%-43$

4&#(48#$2!()%,-*Z]@$+)%+#%!(4,)%$4!$!"'2$ 3)+4,)%$142$

4$ %)%Z0#!#+!$ &43-#$ )5$ xJ6L^IZA@$ oD'W*O6$ $ _/2!(#4*$ )5$

=ddIObQ9$ 4!$ 7")*42$ D)(%#(2$ b('08#$ K=dbD7DbM$ 1"'+"$

'2$ 3)+4!#0$ 0)1%2!(#4*$)5$ !"#$ 2'!#$ )%$ b-h#(*'3S$ D(##S9$

!"#$ 4&#(48#$ *#42-(#0$ 2!()%,-*Z]@$ +)%+#%!(4,)%$ '%$

?@AB$ KA6@BIZ@]$ oD'W*OM$ '2$ 23'8"!3;$ "'8"#($ !"4%$ !"#$ !#%Z

;#4($4&#(48#$.4+S8()-%0$+)%+#%!(4,)%$ Kxg6JLIZA@$oD'W

*OM$-/2!(#4*$)5$!"#$2'!#$)%$b-h#(*'3S$D(##S$K=dbDbuCM6$$

7"#$ =dbD7Db$ 4&#(48#$ '2$ 3#22$ !"4%$ @6Am$ )5$ !"#$ 2!()%-

,-*Z]@$GDY$ 4%0$ '2$ 4%$ #2,*4!#0$ (#2-3!$ .#3)1$ !"#$ +)%-

!(4+!$(#P-'(#0$0#!#+,)%$3'*'!$5)($2!()%,-*Z]@$'%$14!#($)5$

?6@IZ@]$oD'W*O6

D)%2'2!#%!$1'!"$"'2!)('+43$04!49$8()22$.#!4$142$0#!#+!#0$

'%$.)!"$0)1%2!(#4*$ 3)+4,)%2$42$1#33$ 42$-/2!(#4*$ K2##$

74.3#2$bZEt9$bZEF9$4%0$bZEpM$'%$?@AB6$$C()22$.#!4$'2$%4!--

(433;$)++-(('%8$4%0$'2$5(#P-#%!3;$0#!#+!#0$'%$2-(54+#$14!#($

samples due to minor amounts of sediment in the sam-

/3#26$$>33$)5$!"#2#$+)%+#%!(4,)%2$4(#$1#33$.#3)1$!"#$GDY6$$

7"#$4%%-43$4&#(48#$8()22$.#!4$(#2-3!$4!$=ddIObQ$'%$?@AB$

KL6ELIZ@]$oD'W*OM$142$3#22$!"4%$@6Lm$)5$!"#$GDY6
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Note:!!The!upper!limit!of!the!uncertainty!term!is!indicated!with!each!point.!Average!background!tritium

!!!!!!!!!!!!concentration!in!Buttermilk!Creek!(WFBCBKG)!in!CY!2015!was!<9.19E"08!µCi/mL.!

FIGURE!2"3

Average!Concentration!of!Tritium!in!Surface!Water!at!WNNDADR:!2006"2015
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FIGURE!2"2

Average!Gross!Beta!and!Strontium"90!Concentrations!in!Surface!Water!

on!the!South!Plateau!at!WNNDADR
!
!and!WNERB53

"!

Before!and!After!the!NDA!Interim!Measure!(IM)!was!Installed

Note:!The!upper!limit!of!the!uncertainty!term!is!indicated!with!each!point.!!Average!gross!beta!and!strontium"90!background

!!!!!!!!!!!concentrations!in!Buttermilk!Creek!(WFBCBKG)!in!CY!2015!were!1.88±0.83E"09!and!"1.46±5.76E"10!µCi/mL,!respectively.

!!!!!!!!!!!!!!!!!!!
!Sample!point!WNNDADR!is!located!downstream,!immediately!north!of!the!NDA.

!!!!!!!!!!!!!!!!!!"
!Sample!point!WNERB53!is!located!farther!downstream,!on!Erdman!Brook.
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2$9*/$%&'0%9'2)*1-''>'(.)(%#$/4(,+-34!#2$*4;$.#$0#/)2-

'!#0$)%!)$2)'3$.;$1'%0$)($/(#+'/'!4,)%6$$V4(,+-34!#$*4h#($

'%$2!(#4*2$+4%$402)(.$(40')3)8'+43$+)%2,!-#%!2$ '%$ 3'P-'0$

#N-#%!2$4%0$2#h3#$)%$ !"#$2!(#4*$.)h)*$42$2#0'*#%!6$

Soils and sediment may subsequently be eroded or resus-

/#%0#09$#2/#+'433;$0-('%8$/#(')02$)5$"'8"$1'%02$)($"'8"$

2!(#4*$T)16$ $ 7"#$ (#2-2/#%0#0$/4(,+3#2$*4;$ /()&'0#$ 4$

/4!"14;$ 5)($ (40')3)8'+43$ +)%2,!-#%!2$ !)$ (#4+"$ "-*4%2$

either directly via exposure or indirectly through the food 

/4!"14;6$

>2$/4(!$)5$!"#$*)%'!)('%8$/()8(4*9$)%Z2'!#$2#0'*#%!W2)'3$

24*/3#2$4(#$+)33#+!#0$#&#(;$X&#$;#4(2$4!$!"(##$3)+4,)%2$

)%$!"#$%)(!"$/34!#4-$1"#(#$0(4'%48#$"42$!"#$/)!#%,43$!)$

.#$+)%!4*'%4!#06$$H%Z2'!#$2)'32$4(#$+)33#+!#0$4!$Y[YV@@^9$

Y[Y=>iV9$4%0$Y[Y=gE>$K2##$d'8-(#$>Z?M6$$Y)'3$24*/3#2$

4(#$432)$+)33#+!#0$4!$)%#$.4+S8()-%0$3)+4,)%$KYdCQU>O9$

2")1%$)%$d'8-(#$>ZAEM$4%0$!"(##$5)(*#($%#4(Z2'!#$4'($24*-

/3'%8$3)+4,)%2$KYdQYVQG9$YddyUQG9$4%0$YdQ7?E@M9$2")1%$

)%$ d'8-(#$ >ZB6$ $ >00',)%43$ )<Z2'!#$ 2#0'*#%!$ 24*/3#2$

4(#$ +)33#+!#0$4!$)%#$.4+S8()-%0$ 3)+4,)%$)%$b-h#(*'3S$

D(##S$KYdbDYIGM$4%0$4!$!"(##$0)1%2!(#4*$3)+4,)%29$)%#$

)%$b-h#(*'3S$D(##S$ KYd7DYIGM$ 4%0$ !1)$)%$D4h4(4-8-2$

D(##S$KYdDDYIG$4%0$YdYGYIGM$K2##$d'8-(#$>ZBM6$$Y)'3$4%0$

2#0'*#%!$ 24*/3#2$ 1#(#$ 342!$ +)33#+!#0$ '%$ ?@A?$ 4%0$ 1'33$

%#:!$.#$+)33#+!#0$'%$?@Ag6

S))9-$$d))0$24*/3#2$4(#$+)33#+!#0$5()*$3)+4,)%2$%#4($!"#$

2'!#$Kd'8-(#$>ZAAM$4%0$5()*$(#*)!#$3)+4,)%2$Kd'8-(#$>ZAEM6$

i'3S$4%0$&#%'2)%$24*/3#2$4(#$+)33#+!#0$#&#(;$;#4(6$d'2"9$

4//3#29$ .#4%29$ 4%0$ +)(%$ 4(#$ +)33#+!#0$ #&#(;$ X&#$ ;#4(29$

1'!"$?@A?$.#'%8$!"#$*)2!$(#+#%!$+)33#+,)%$;#4(6$$d'2"$4%0$

0##($4(#$+)33#+!#0$0-('%8$2#42)%2$1"#%$!"#;$1)-30$%)(-

*433;$.#$ !4S#%$.;$ 2/)(!2*#%6$ $D)(%9$ 4//3#29$ 4%0$.#4%2$

4(#$ +)33#+!#0$ 4!$ "4(&#2!$ ,*#6$ $ I0'.3#$ /)(,)%2$ 4(#$ 4%4-

3;j#0$5)($(40')%-+3'0#26$$G4!4$5()*$?@AB$5)($*'3S$4%0$&#%-

'2)%$24*/3#2$4(#$/(#2#%!#0$'%$>//#%0':$I6$$d'2"$4%0$5))0$

+()/2$1'33$.#$24*/3#0$%#:!$'%$?@Ag6$

F%$?@AB9$*'3S$4%0$&#%'2)%$04!4$+)%,%-#$!)$0#*)%2!(4!#$

!"4!$!"#$V()c#+!$"42$4$*'%'*43$#<#+!$)%$3)+43$5))0$2)-(+#26$$

D)%+#%!(4,)%2$ )5$ +#2'-*ZALg$ "4&#$ .##%$ ).2#(&#0$ '%$

.)!"$.4+S8()-%0$4%0$%#4(Z2'!#$0##($2'%+#$&#%'2)%$24*-

/3'%8$142$'%',4!#0$4!$!"#$=UGV6$$7"#$3)1$+)%+#%!(4,)%2$

)5$+#2'-*ZALg$0#!#+!#0$'%$?@AB$'%$0##($+3)2#$!)$!"#$2'!#$

1#(#$2!4,2,+433;$ '%0'2,%8-'2"4.3#$ 5()*$!"#$.4+S8()-%0$

+)%+#%!(4,)%2$'%$0##($*)(#$!"4%$]6L$*'3#2$KAB$S*M$5()*$

!"#$2'!#9$42$"42$.##%$).2#(&#0$"'2!)('+433;6$ $[)$(40')%--

+3'0#2$1#(#$0#!#+!#0$'%$*'3S$)($&#%'2)%$24*/3#2$2!4,2,-

+433;$4.)&#$.4+S8()-%0$'%$?@AB6$$G)2#$+43+-34,)%2$.42#0$

on results from food sources have consistently helped 

+)%X(*$!"#$3)1$0)2#$#2,*4!#2$*)0#3#0$)%$!"#$.42'2$)5$

(#2-3!2$ 5()*$4'($4%0$14!#($*)%'!)('%86$ $ KY##$D"4/!#($L9$

`G)2#$>22#22*#%!6aM

!%.*+)%/$%&01' 809*05)%-  Thermoluminescent Dosi-

*#!#(2$ K7OG2M$4(#$/34+#0$)%$ 2'!#$4!$142!#$*4%48#*#%!$

-%'!29$4!$!"#$=UGV$2#+-('!;$5#%+#9$4()-%0$!"#$=[\[YD$

/#('*#!#($4%0$!"#$4++#22$()409$4%0$4!$4$.4+S8()-%0$3)+4-

,)%$ '%$C(#4!$U433#;9$ (#*)!#$ 5()*$ !"#$=UGV6$ $ 7"#$7OG2$

0'(#+!3;$*#42-(#$ (40'4,)%$ '%$ !"#$#%&'()%*#%!6$ $>$ $%#1$

7OG$KvEEM$142$0#/3);#0$'%$#4(3;$?@AE$43)%8$Q)+S$Y/('%82$

Q)40$)%$ !"#$/()/#(!;$ 5#%+#$%#4(#2!$ !"#$ 2)-!"1#2!$ +)(-

%#($)5$!"#$tO=$D42S$Y!)(48#$V40$!)$*)%'!)($4%;$/)!#%-

,43$(40'4,)%$5()*$!"#$tO=$+42S2$2!)(#0$)%$!"#$/406$$[)$

#3#&4!#0$(40'4,)%$142$*#42-(#0$4!$!"'2$7OG$'%$?@AB$42$4$

(#2-3!$)5$!"#$X(2!$5)-($+42S2$2!)(#0$)%$!"#$/40$4!$!"#$#%0$

)5$?@AB6$$i)%'!)('%8$)5$7OG$vLE$4!$!"#$G(-*$D#33$142$0'2-

+)%,%-#0$'%$i4(+"$?@AB6$$[)$)!"#($+"4%8#2$1#(#$*40#$

!)$!"#$3)+4,)%$)5$7OG2$5()*$?@AE$!)$?@AB6

7OG$ (#2-3!2$ 4!$ /#('*#!#($ 3)+4,)%2$1#(#$ 2!4,2,+433;$ !"#$

24*#$ 42$ (#2-3!2$ 5()*$ !"#$ .4+S8()-%0$ 7OG$ KG[7OG?LM9$

'%0'+4,%8$%)$*#42-(4.3#$0)2#$5()*$V()c#+!$4+,&',#2$4!$

!"#2#$ 3)+4,)%26$ $d'8-(#$?ZE$/(#2#%!2$4$8(4/"$)5$4&#(48#$

4%%-43$#:/)2-(#$(4!#2$K'%$*'+()()#%!8#%$/#($")-(M$)&#($

!"#$342!$A@$;#4(2$4!$/#('*#!#($4%0$.4+S8()-%0$3)+4,)%26$

>2$2")1%9$(#2-3!2$4!$/#('*#!#($3)+4,)%2$4(#$+)*/4(4.3#$

!)$ .4+S8()-%06$ $ F%$ 400',)%9$ %)$ 0'2+#(%'.3#$ !(#%02$ )&#($

,*#$4(#$#&'0#%!6$ $V#('*#!#($7OG$ 3)+4,)%2$ K)<Z2'!#M$4(#$

2")1%$)%$ d'8-(#$>ZAL$ '%$>//#%0':$>9$ 4%0$ !"#$04!4$ 4(#$

/(#2#%!#0$'%$74.3#$dZA$'%$>//#%0':$d6$

D)%2'2!#%!$1'!"$"'2!)('+43$04!49$(#2-3!2$5()*$!"(##$)%Z2'!#W

%#4(Z2'!#$ 7OG2$ KG[7OG?E9$ G[7OGLJ9$ 4%0$ G[7OGE@M$

3)+4!#0$%#4($%)(!"$/34!#4-$)%Z2'!#$142!#$2!)(48#$54+'3',#2$

'%$?@AB$1#(#$8#%#(433;$"'8"#($ !"4%$.4+S8()-%06$ $7"#2#$

3)+4,)%2$4(#$1'!"'%$!"#$=[\[YD$.)-%04(;$4%0$4(#$%)!$

4++#22'.3#$.;$!"#$/-.3'+6$$H%$!"#$2)-!"$/34!#4-9$)%Z2'!#W

%#4(Z2'!#$ 7OG$ (#2-3!2$ (#*4'%#0$ 4!$ .4+S8()-%0$ 3#&#326$

H%Z2'!#W%#4(Z2'!#$$7OG$3)+4,)%2$4(#$2")1%$)%$d'8-(#$>ZA?

'%$>//#%0':$>9$4%0$!"#$04!4$4(#$/(#2#%!#0$'%$74.3#$dZ?$'%$

>//#%0':$d6

($&$)+)1),*301'()%*&)+*%,-  Meteorological monitoring 

4!$!"#$=UGV$/()&'0#2$(#/(#2#%!4,&#$4%0$&#('X4.3#$04!4$

!"4!$ +"4(4+!#('j#$ !"#$ 3)+43$ +3'*4!)3)8;6$ $ 7"#2#$ 04!4$ 4(#$

-2#0$!)$422#22$/)!#%,43$#<#+!2$)5$()-,%#$4%0$%)%Z()--

,%#$ (#3#42#2$ )5$ 4'(.)(%#$ (40')4+,&'!;$ 4%0$ !)$ /()&'0#$

'%/-!$!)$0'2/#(2')%$*)0#32$1"'+"$+4%$.#$-2#0$!)$+43+-34!#$

0)2#$!)$)<Z2'!#$(#2'0#%!26$$7"#$)%Z2'!#$A]gZe$K^@Z*M$*#!#-

)()3)8'+43$!)1#($Kd'8-(#$>ZAM$+)%,%-)-23;$*)%'!)(2$1'%0$

2/##09$1'%0$0'(#+,)%9$4%0$!#*/#(4!-(#$4!$.)!"$!"#$A]gZ

e$ K^@Z*M$ 4%0$ LLZe$ KA@Z*M$ #3#&4,)%26$ $ Y'!#$ .4()*#!('+$
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/(#22-(#$'2$432)$*#42-(#0$4!$8()-%0$3#&#36$$V(#+'/'!4,)%$

142$*)%'!)(#0$#42!$)5$!"#$*4'%$/4(S'%8$3)!$'%$?@AB6$$

i)%!"3;$ D\$ ?@AB$ /(#+'/'!4,)%$ !)!432$ +)*/4(#0$ 1'!"$

A@Z;#4($*)%!"3;$4&#(48#2$4(#$/(#2#%!#0$'%$74.3#$?ZB6

7"#$*#!#)()3)8'+43$ !)1#($ 2-//3'#2$ 04!4$ !)$ !"#$ /('*4(;$

0'8'!43$4%0$4%43)8$04!4$4+P-'2',)%$2;2!#*2$)%$2'!#6$ $7"#$

2;2!#*2$ 4(#$ /()&'0#0$ 1'!"$ #'!"#($ -%'%!#((-/,.3#$ )($

2!4%0.;$/)1#($.4+S-/$'%$!"#$#&#%!$)5$2'!#$/)1#($54'3-(#26$$$

F%$ ?@AB9$ !"#$ 04!4$ (#+)&#(;$ (4!#$ K!"#$ ,*#$ &43'0$ 04!4$

1#(#$ 3)88#0$ &#(2-2$ !"#$ !)!43$ #34/2#0$ ,*#M$142$ ]?6gm6$$

G)+-*#%!4,)%9$ 2-+"$ 42$*#!#)()3)8'+43$ 2;2!#*$ +43'.(4-

,)%$ (#+)(029$ 2'!#$ 3)8$ .))S29$ 4%0$ 4%43)8$ 2!('/$ +"4(!29$ '2$$

2!)(#0$'%$/()!#+!#0$4(+"'&#26$$

`='%0$ ()2#2a$ 2")1'%8$ !"#$ /(#0)*'%4%!$ 1'%0$ 0'(#+,)%$

42$*#42-(#0$4!$!"#$*#!#)(3)8'+43$!)1#($K^@Z*$4%0$A@Z*$

#3#&4,)%2M$4(#$2")1%$)%$d'8-(#$?ZB6$$7"#$1'%0$*#42-(#-

*#%!2$4!$!"#$A@Z*$#3#&4,)%$4(#$'%T-#%+#0$.;$!"#$)('#%-

!4,)%$)5$ !"#$ !)/)8(4/";$4()-%0$!"#$2'!#6$ $>2$#:/#+!#09$

1'%0$2/##02$*#42-(#0$4!$!"#$A@Z*$#3#&4,)%$1#(#$3)1#($

!"4%$!")2#$5()*$!"#$^@Z*$#3#&4,)%6

!"#$%&'()*

+,)-./0'10.234'56'&2780529.2:/;'%/38/:852'<.7.;4'/:'=.089.:.0'/23'>/?@A05B23

'1C.095;B982.4?.2:'D5489.:.04'E1<D4F

!"#$%&&'($&)**$+&,-.&/"0$+&/121#3&"4&#($&)-5$+#,1-#6&#$+2&,+$&*/"##$.&01#(&$,5(&+$3)/#7

8

9

:

;

<

=8

=9

>?$+,@$&,#&A$+12$#$+&B'CD3&E=F=;&,-.&98G H,5I@+")-.&,#&J+$,#&K,//$6&B'CD&E9LG

>
?
$
+,
@
$
&M
N
O(
+

988;

988P

988<

988Q

98=8

98==

98=9

98=L

98=:

98=R

Month

2015

Monthly!Total!

(inches)

10"Year!

Monthly!Average

(2005!through!

2014)

January !"#$ !"%&

February '"#( !")#

March '"$& !"&(

April !"'( *")!

May !")) !"**

June %"(! *"''

July %"+! %"('

August *"## %"*&

September %"$& %"#$

October *"(' *"(%

November !")$ *"#)

December *"*' %"(&

,-./0!12345678 *("% %'"(

,-./0!1463.296.6:78 +!"$ '#$")

TABLE!2"5

WVDP!2015!Monthly!Precipitation!Totals!Compared!

with!10"Year!Monthly!Averages!
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SCFP8!'@KT

6*%9'S+$L#$%3H'0%9'2O$$9'S+)/'&G$'($&$)+)1),*301'?)U$+'IVWK/'0%9'XWK/'!1$.05)%:J
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b#+4-2#$ 0'2/#(2'&#$ +4/4.'3',#2$ )5$ !"#$ 4!*)2/"#(#$ 4(#$

0#/#%0#%!$-/)%$1'%0$2/##09$1'%0$0'(#+,)%9$4%0$4!*)-

2/"#('+$ 2!4.'3'!;$ K1"'+"$ '%+3-0#2$ 4$ 5-%+,)%$ )5$ !"#$ 0'5-

5#(#%+#$ '%$ !#*/#(4!-(#$.#!1##%$ !1)$#3#&4,)%2M9$ !"#2#$

parameters are closely monitored and are available to the 

I*#(8#%+;$Q#2/)%2#$H(84%'j4,)%$KIQHM$4!$!"#$=UGV6$$F5$

4%$ 4'($ (#3#42#$ )++-((#09$ *#!#)()3)8'+43$ 04!4$ 1)-30$ .#$

-2#0$!)$/(#0'+!$!"#$0'(#+,)%$)5$/3-*#$*'8(4,)%6

4+*%N*%,'60&$+

V()c#+!$0('%S'%8$14!#($ K/)!4.3#$14!#(M$4%0$-,3'!;$14!#($

1#(#$0(41%$5()*$!1)$2-(54+#$14!#($34S#2$3)+4!#0$1'!"'%$

!"#$=[\[YD$!"()-8"$Y#/!#*.#($AJ9$?@AE$1"#%$!"#$2-/-

/3;$2)-(+#$142$+)%&#(!#0$!)$8()-%014!#(6$$71)$.#0()+S$

1#332$1#(#$'%2!433#0$'%$!"#$+#%!(43$4(#4$)5$!"#$2'!#$'%$?@AE$

+4/4.3#$)5$ 24,25;'%8$ !"#$+-((#%!$4%0$4%,+'/4!#0$ 5-!-(#$

/)!4.3#$4%0$/()+#22$14!#($(#P-'(#*#%!26$$Y-//3#*#%!43$

14!#($ %##0#0$ 5)($ #*#(8#%+'#29$ 2-+"$ 42$ 4$ *4c)($ X(#9$$$

4%0$ YVGIY$ T)1$ 4-8*#%!4,)%$ 14!#(9$ 1'33$ +)%,%-#$ !)$

.#$2-//3'#0$.;$!"#$34S#26$$D)%&#(2')%$!)$8()-%014!#($42$

!"#$/('*4(;$2)-(+#$)5$/)!4.3#$14!#($142$-%0#(!4S#%$!)$

433)1$5)($+3)2-(#$4%0$0#*)3',)%$)5$!"#$2'!#$-,3'!;$())*$

4h4+"#0$!)$!"#$iVVb6$$>$%#1$0('%S'%8$14!#($!(#4!*#%!$

4%0$0'2!('.-,)%$2;2!#*$'2$.#'%8$0#2'8%#0$!)$(#/34+#$!"#$

0('%S'%8$14!#($+)*/)%#%!2$!"4!$4(#$+-((#%!3;$")-2#0$'%$

!"#$-,3'!;$ ())*9$2-+"$42$ !"#$+"3)('%4!)($4%0$ '()%$!(#4!-

*#%!$2;2!#*6

G('%S'%8$14!#($+)%,%-#2$!)$.#$*)%'!)(#0$5)($.)!"$(40')-

3)8'+43$4%0$+"#*'+43$+)%2,!-#%!29$1'!"$23'8"!3;$0'<#(#%!

24*/3'%8$ (#P-'(#*#%!2$ 5)($ !"#$ 8()-%014!#($ 2)-(+#6$ $ F!$

'2$*)%'!)(#0$4!$!"#$0'2!('.-,)%$#%!(;$/)'%!$4%0$4!$)!"#($

2'!#$ !4/$14!#($ 3)+4,)%2$ !)$ &#('5;$ +)*/3'4%+#$1'!"$ IV>9$

[\YGHt9$ 4%0$ D4h4(4-8-2$ D)-%!;$ t#43!"$ G#/4(!*#%!$

(#8-34,)%26$ $7"#$14!#($ 2-//3;$ '2$432)$*)%'!)(#0$4!$ !"#$

8()-%014!#($ 2-//3;$1#332$ 4%0$4!$ !"(##$%#4(.;$.#0()+S$

1#332$42$/4(!$)5$!"#$2)-(+#$14!#($/()!#+,)%$/34%6$$Q#2-3!2$

5()*$ ?@AB$ '%0'+4!#0$ !"4!$ !"#$ V()c#+!w2$ 0('%S'%8$ 14!#($

+)%,%-#0$!)$ (#*4'%$.#3)1$!"#$ 3)+439$ 2!4!#9$4%0$ 5#0#(43$

i4:'*-*$D)%!4*'%4%!$O#&#32$KiDO2M$4%0$0('%S'%8$14!#($

2!4%04(026$ $ Q40')3)8'+43$ *#42-(#*#%!2$ 5)($ !"#$ 2-//3;$

1#332$4%0$!"#$%#4(.;$.#0()+S$1#332$1#(#$+)%2'2!#%!$1'!"$

.4+S8()-%0$ 3#&#326$ $ 7"#$ ?@AB$ (#2-3!2$ 5)($ !"#$ /)!4.3#$

14!#($2-//3;$2;2!#*$4(#$/(#2#%!#0$'%$>//#%0':$bZB6

2O$3*01'>+)\$3&:

F%$ )(0#($ !)$*',84!#$ #()2')%9$ %#1$ #%8'%##('%8$ +)%!()32$

1#(#$+)%2!(-+!#0$'%$?@AB$!)$+"4%%#3$!"#$Y@]$2!)(*$14!#($

)-R433$ 0'2+"4(8#$ 14!#($ 5()*$ !"#$ !)/$ )5$ !"#$ 348))%$ L$

#*.4%S*#%!$'%!)$d(4%S2$D(##S6

7"#$ (#3)+4!#0$ 0'2+"4(8#$ 2")1%$ 4.)&#$ '%+3-0#2$ 4$ 8()-!$

3'%#0$+4!+"$.42'%$!"4!$+)33#+!2$2!)(*$14!#($(-%)<9$4$EZ5))!$

/'/#$1'!"$4$0()/$ 2!(-+!-(#$ !"4!$ 3)1#(2$ !"#$#3#&4,)%$)5$

!"#$0'2+"4(8#$2#&#(43$5##!$!)$*'%'*'j#$#()2')%9$5)33)1#0$

by a pipe discharge to a grout lined surface channel that 

0'(#+!2$T)1$!)$!"#$V4(2"433$d3-*#$4!$d(4%S2$D(##S9$4!$!"#$

.)h)*$)5$!"#$"'336$

7"#$ (#Z0#2'8%#0$0'2+"4(8#$ '%+3-0#0$ (#Z8(40'%89$ 2##0'%8$

and erosion controls to provide a passive sustainable 

34%02+4/#$ 5)($ !"'2$ 0(4'%48#$ 5)($ !"#$ 5)(#2##4.3#$ 5-!-(#6

7"'2$+)%2!(-+,)%$/()c#+!$142$+)*/3#!#0$'%$H+!).#($?@AB6

D)%2!(-+,)%$)5$!"#$QUY$5)($!"#$tIU$/)(,)%$)5$!"#$iVVb$

4'($ &#%,34,)%$142$ 432)$ +)*/3#!#0$ '%$ D\$ ?@AB6$ $ >$ %#1$

.-'30'%8$142$+)%2!(-+!#0$)%$ !"#$#42!$ 2'0#$)5$ !"#$iVVb$

!)$")-2#$!"#$!1)$QU_2$!"4!$*4S#$-/$!"#$QUY6$$I:!#%2'&#$

0-+!$1)(S$142$(#+)%X8-(#0$!)$#%4.3#$!"#$+"4%8#$'%$&#%-

,34,)%$ 2;2!#*26$ $ D)%2!(-+,)%$ 4%0$ /(#Z#*'22')%2$ !#2!-

'%8$)5$!"#$QUY$142$+)*/3#!#0$'%$!"#$2/('%8$)5$?@AB6$$ F%$

>-8-2!$?@AB9$!"#$%#1$QUY$.#+4*#$)/#(4,)%436$$7"#$tIU$

&#%,34,)%$142$2"-!$0)1%$'%$G#+#*.#($?@AB6

()%*&)+*%,'>+),+0/';G0%,$:

The only major change to the environmental sampling 

/()8(4*$!"4!$!))S$/34+#$'%$?@AB$142$!"#$%#1$4'($#N-#%!$

24*/3'%8$5()*$!"#$%#13;$+)%2!(-+!#0$QUY6$$tIV>$X3!#(#0$

4'($5()*$!"#$!1)$/4(433#3$QU_2$'2$0'2+"4(8#09$*)%'!)(#09$

4%0$24*/3#0$4!$4$2'%83#$/)'%!6$ $Y4*/3'%8$5()*$I*'22')%$

_%'!$A9$>[QUI_A9$.#84%$'%$>-8-2!$?@AB6

8$+)#&$9'2W]':&)+/'U0&$+')#^011'9*:3G0+,$
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>00',)%43$ *'%)($ +"4%8#2$ !)$ !"#$ ?@AB$ #%&'()%*#%!43$

*)%'!)('%8$/()8(4*$'%+3-0#q

r$ 7"#$==7d$0'2+"4(8#$4!$=[YV@@g$142$%)!$24*/3#0$

in 2015 because the treatment facility is no longer 

0'2+"4(8'%86$$=42!#$14!#(2$4(#$!(4%2/)(!#0$)<$2'!#$

5)($!(#4!*#%!6

r$ 7"#$.'1##S3;$+)33#+,)%$5(#P-#%+;$4!$=[YV@@^$4%0$

=ddIObQ$ 0-('%8$ O48))%$ L$ 0'2+"4(8#$ /#(')0$ 142$

2!4%04(0'j#0$'%$?@AB6

r$ Y#*'Z4%%-43$24*/3'%8$)5$14!#($P-43'!;$/4(4*#!#(2$

4!$=dbD7Db$142$0'2+)%,%-#0$'%$?@AB6

r$ 7OG$ vEE9$ 3)+4!#0$ 4!$ !"#$ /()/#(!;$ 5#%+#$ %#4($ !"#$

tO=$D42S$ Y!)(48#$ V409$142$ 0#/3);#0$ 43)%8$ Q)+S$

Y/('%82$ Q)40$ 4!$ !"#$ #%0$ )5$ D\$ ?@AE$ 4%0$ *)%'-

!)(#0$!"()-8")-!$D\$?@AB6$$i)%'!)('%8$)5$7OG$vLE9$

3)+4!#0$2)-!"$)5$!"#$G(-*$D#339$142$0'2+)%,%-#0$'%$

i4(+"$?@AB6$$b)!"$7OG2$1#(#$*)%'!)(#0$0-('%8$!"#$

X(2!$24*/3'%8$()-%0$)5$?@AB6

'!%.*+)%/$%&01'()%*&)+*%,'2#//0+H

>2$'%$!"#$/42!9$43!")-8"$+)%+#%!(4,)%2$)5$+#(!4'%$(40')-

3)8'+43$ 4%0$ %)%(40')3)8'+43$ +)%2,!-#%!2$ 5()*$ 24*/3#2$

+)33#+!#0$1'!"'%$!"#$2#+-('!;$5#%+#$#:+##0#0$+)*/4('2)%$

3#&#32$ )($ .4+S8()-%0$ +)%+#%!(4,)%29$ 5#1$ (#2-3!2$ 5()*$

%#4(Z2'!#$)($0)1%2!(#4*$3)+4,)%2$4++#22'.3#$!)$!"#$/-.-

3'+$#:+##0#0$+)*/4('2)%$3#&#32$)($.4+S8()-%06$$KY##$

74.3#$?ZE6M

i)%'!)('%8$ (#2-3!2$ 5()*$ D\$ ?@AB$ +)%,%-#0$ !)$ 0#*)%-

2!(4!#$*'%'*43$)($%)$40&#(2#$#<#+!2$)5$!"#$=UGV$)%$!"#$
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,(,-.12(3'T/*+/3'1'eG7#/'ARG7[#D'%16/-&'T(-.6'+1<"'$""3'h:e',"%&(37%"#'AG:Ghe',"%&(37><D:'']+"'6(&"'0(37

*%/$-2(3')%(#'%16(3'T(-.6'$"'1,,%(5/#1*".4'*+"'&1#"'/3'FGNe'1&'/3'FGNQ'$"01-&"'*+"'&(-%0"'AQ'I/Z614DO'*+"'

#"*"(%(.(94O'136'*+"',(,-.12(3'1%"'

$1&/01..4'*+"'&1#":''A>""']1$."'Q7F:D'

]+"'*+"(%"201.'6(&"')%(#'%16(3'/&''

T/*+/3'*+"'&1#"'%139"'1&'+/&*(%/01.'

6(&"&')%(#'%16/(3-0./6"&')(-36'/3'

^_CK'"`-"3*&:

^/*+'_W]'0(#,."*"6O'*+(%(3'%"."1&"&'

+1<"'6"0%"1&"6'*(',%"7_W]'."<".&:'']+"'

U9-%"',%"&"3*"6'+"%"',%(</6"&'1''

%".12<"'/36/012(3'()'%"0"3*'*%"36&'/3'

*+"'"&2#1*"6'133-1.'*+(%(3'%"."1&"&:
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FIGURE!3"3

Historical!Trends!in!Measured!Concentrations!from!Primary!Point!Sources
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#"*"(%(.(9/01.' 61*1' 136' *+"' &,121.' 6/&*%/$-2(3' ()' *+"'

,-$./0'&-%%(-36/39'*+"'&/*"'*('6"*"%#/3"'*+"'*(*1.'0(.."07

2<"',(,-.12(3'6(&":''

K(,-.12(3' 6(&"' 0(3<"%&/(3' )10*(%&' T"%"' 6"<".(,"6'

-&/39'I;KRR'/3'Id'FGNe:' ']+"&"'6(&"'0(3<"%&/(3')10*(%&'

T"%"' -&"6' *(9"*+"%'T/*+' *+"' "&2#1*"6' *(*1.' "#/&&/(3&'

)%(#'*+"'&/*"'*('#1["'1'0(3&"%<12<"'"&2#1*"'()'*+"'0(.7

."02<"',(,-.12(3'6(&"' )(%'FGNe:' ' ]+"'FGNe',(,-.12(3'

6(&"' "&2#1*"' /&' gG:eG' ,"%&(37%"#' AgG:GGeG',"%&(37><D'

*(*1.'BCB')%(#'%16/(102<"'3(3%16(3'1/%$(%3"'"#/&&/(3&'

%"."1&"6')%(#'*+"'^_CK:'']+"'%"&-.239'1<"%19"'BCB',"%'

/36/</6-1.'T/*+/3'eG'#/'ARG'[#D'()'*+"'^_CK'0(#,-*"&'*('

gG:GGGQN'#%"#'AgG:GGGGGQN'#><D:

]1$."' Q7F' &-##1%/8"&' *+"' 6(&"' )%(#' $(*+' *+"' 1/%' 136'

T1*"%'"5,(&-%"',1*+T14&:'';.*+(-9+'%16(3'/&'&,"0/U01..4'

"50.-6"6' )%(#' *+"' HB>Y;K' %"9-.12(3O' 13' "&2#1*"' ()'

6(&"')%(#'%16(3'1*'*+"'^_CK'/&'1.&('/30.-6"6'/3']1$."'Q7F'

)(%' 0(#,1%/&(3',-%,(&"&:' ' A\(%' 1' 6"*1/."6'6/&0-&&/(3'()'

%16(3' /3'1/%'"#/&&/(3&')%(#'*+"'^_CKO'&""'*+"' /3&"*'(3'

VJ16(37FFG:XD''

4+-#$,/-#(3&.-(B+&H(1"/-+Q&+'-(
!-J-".-.

]+"%"'1%"'0-%%"3*.4'3('BK;'&*1361%6&'"&*1$./&+/39'./#/*&'(3'

*+"'%16/12(3'6(&"'*('#"#$"%&'()'*+"',-$./0')%(#'./@-/6'

"`-"3*&O'"50",*'1&'1,,./"6'/3'hG'I\J'K1%*'NhNO'H12(31.'

K%/#1%4' C%/3[/39' ^1*"%' J"9-.12(3&:' ' I(%(..1%4' ./#/*&'

)(%' 0(##-3/*4' T1*"%' &-,,./"&' 1%"' &"*' $4' *+"' Hd>CfY'

/3' *+"' H"T' d(%[' >*1*"' >13/*1%4' I(6"' ANG' HdIJJ' e7ND:'

J16/(3-0./6"&' 1%"' 3(*' %"9-.1*"6' -36"%' *+"' &/*"l&' >KCB>'

,"%#/*:' ' Y(T"<"%O' &,"0/1.' %"@-/%"#"3*&' /3' *+"' ,"%#/*'

&,"0/)4' *+1*' %16/(3-0./6"' 0(30"3*%12(3&' /3' *+"' 6/&7

0+1%9"'1%"'&-$i"0*'*('%"@-/%"#"3*&'()'CfB'f%6"%'ehGG:e'

A%",.10"6'$4'CfB'f%6"%'heR:NO' VJ16/12(3'K%(*"02(3'()'

*+"'K-$./0'136'*+"'B3</%(3#"3*OX'/3'Id'FGNN:D

;&'/36/01*"6'/3']1$."'Q7NO',-$./0'6%/3[/39'T1*"%'6("&'3(*'

%",%"&"3*'1',(*"321.'&(-%0"'()'"5,(&-%"'*('%16/(102</*4'

)%(#'K%(i"0*'102</2"&:''I1c1%1-9-&'I%""['/&'3(*'-&"6'1&'

1'6%/3[/39'T1*"%'&-,,.4s'*+"%")(%"O'1'0(#,1%/&(3'()'"&27

#1*"6'6(&"&')%(#'*+/&'&(-%0"'T/*+'*+"'h7#%"#Z4"1%'

Critical!

Receptor/MEOSI
!!

mrem!(mSv)

Comparison!to!

EPA!and!DOE!Standards

(mrem)

Collective!EDE
"!

person"rem

(person"Sv)

!!!!!!!Total!Airborne!Dose!

!!!!!!!(measured!at!the!ambient!air!ring)
<4.7E!01"(<4.7E!03)

<4.7%!of!EPA!standard!for!air!

(10!mrem)
<5.0E!01"(5.0E!03)

!!!!!!!Effluents!only!(001) 5.0E"03!(5.0E"05) 6.0E"03!(6.0E"05)

!!!!!!!North!plateau!drainage!(SWAMP+74A) 1.6E"02!(1.6E"04) 9.3E"02!(9.3E"04)

!!!!!!!Total!Waterborne!Dose 2.1E!02"(2.1E!04) 9.9E!02"(9.9E!04)

Total"From"All"Pathways <4.9E!01"(<4.9E!03)

<0.49% of!DOE!standard!for!air!

and!water!combined!

(100!mrem)

<6.0E!01"(6.0E!03)

!Estimated!Airborne!Radon"220
#

!!9.4E"02!(9.4E"04)
$

4.5!(4.5E"02)
$

Dose!from!Natural!Background!Radiation 310!mrem

Total:!mrem =<0.16% and!

person"rem!=!<0.00012%

of!natural!background

!502,836

person"rem!

# !
Estimated!radon!activity!based!on!indicator!measurements!and!process!knowledge;!dose!calculated!using!CAP88!for!the!MPPB!stack.

$!!
The!estimated!dose!from!radon"220!is!specifically!excluded!by!rule!from!NESHAP!totals.!

! !
The!critical!receptor!applies!to!the!airborne!dose.!!The!MEOSI!applies!to!the!waterborne!dose.

" !
A!population!of!1.62!million!is!estimated!to!reside!in!the!U.S.!and!Canada!within!50!mi!(80!km)!of!the!site.

c!!
Releases!are!from!atmospheric!nonradon!point!and!diffuse!sources.!!

% !
Dose!calculated!according!to!"Manual!for!Radiological!Assessment!of!Environmental!Releases!at!the!WVDP"!(CHBWV,!2012).

TABLE"3!2

Summary"of"Annual"Effective"Dose"Equivalents"(EDEs)"to"an"Individual

and"Population"From"WVDP"Releases"in"2015

Exposure!Pathways

Note:!Summed!values!may!not!exactly!match!totals!due!to!rounding.!

Airborne"Releases
&

Waterborne"Releases
%

Annual!EDE
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AG:Gh7#><Z4"1%D' BK;' 136'Hd>CfY'6%/3[/39'T1*"%' ./#/*&'

/&' 3(*' 1,,%(,%/1*"' A1.*+(-9+' <1.-"&' 1%"'T"..' $".(T' *+"'

6%/3[/39' T1*"%' ./#/*&D:' ' K(,-.12(3' 6(&"' "&2#1*"&' 1%"'

$1&"6' (3' *+"' ,%"&-#,2(3' *+1*' %16/(3-0./6"&' 1%"' "<"3'

)-%*+"%'6/.-*"6'/3'a1["'B%/"'$")(%"'%"10+/39'134'#-3/0/,1.'

T1*"%'&-,,./"&:

j"01-&"' *+"' K%(i"0*l&' ./@-/6' "`-"3*&' "<"3*-1..4' %"10+'

I1c1%1-9-&'I%""[O'*+"'#(&*'/#,(%*13*'T1*"%$(%3"'"5,(7

&-%"',1*+T14'/&'*+"'0(3&-#,2(3'()'U&+')%(#'*+"'0%""['$4'

.(01.'&,(%*&#"3'136'%"&/6"3*&:''B5,(&-%"'*('"5*"%31.'%16/7

12(3')%(#'&+(%"./3"'0(3*1#/312(3'(%'/3'*+"'T1*"%'/&'1.&('

0(3&/6"%"6'/3'*+"'#(6".')(%'"&2#1239'%16/12(3'6(&":'

]+"' 0(#,-*"%' 0(6"&' kBHWW' <"%&/(3' N:hRe' AK10/U0'

H(%*+T"&*' a1$(%1*(%4O' NPRRDO' T+/0+' /#,."#"3*&' *+"'

#(6".&'/3'*+"'HJI'J"9-.1*(%4'k-/6"'N:NGP'AHJIO'NPSSDO'

136'a;C];K'WW'A>/#,&(3'136'!0k/..O'NPRGD'T"%"'-&"6'*('

01.0-.1*"'&/*"7&,"0/U0'-3/*'6(&"')10*(%&'A=C\&D')(%'%(-23"'

T1*"%$(%3"' %"."1&"&' 136' 6/&,"%&/(3' ()' *+"&"' "`-"3*&:'

]+"'=C\&'6"%/<"6')%(#'*+(&"'0(6"&'1%"'*1$-.1*"6'/3'*+"'

V!13-1.' )(%' J16/(.(9/01.' ;&&"&&#"3*' ()' B3</%(3#"3*1.'

J"."1&"&'1*'*+"'^_CKOX'^_CK7GEe'AIYj^_O'FGNFD:'

]+"%"' 1%"' *T(' 0(3*%(.."6' ./@-/6' "`-"3*' %"."1&"' ,(/3*&'

)%(#'*+"'^_CKO'^H>KGGN'A.19((3'QD'136'^H>KGGS'A*+"'

^^]\D:'']+%""'$1*0+"&'()'./@-/6'"`-"3*&O'*(*1./39'1$(-*'

e:F'#/../(3' 91.' ANP:E'#/../(3' aDO'T"%"' %"."1&"6' )%(#' *+"'

.19((3'Q'T"/%'^H>KGGN'A>KCB>',(/3*'GGND'6-%/39'FGNe:'

!"1&-%"#"3*&' ()' *+"' %16/(102</*4' 6/&0+1%9"6' /3' *+"&"'

"`-"3*&'T"%"'0(#$/3"6'T/*+'*+"'=C\&'*('01.0-.1*"'*+"'

BCB'*('*+"'!Bf>W'136'*+"'0(.."02<"'BCB'*('*+"',(,-.17

2(3' ./</39'T/*+/3' 1' eG7#/' ARG7[#D' %16/-&' ()' *+"'^_CK:'

A>""']1$."'Q7F:D

>/30"' *+"'^^]\'T1&'3(*'(,"%1*"6' /3'FGNeO' *+"%"'T"%"'

3(' #"1&-%"#"3*&' )%(#' ^^]\' "`-"3*&' A^H>KGGSD'

/30.-6"6'/3'*+"'BCB'01.0-.12(3&:

j"&/6"&'*+"'0(3*%(.."6'%"."1&"',(/3*'1*'^H>KGGNO'T1*"%'

)%(#'*T('31*-%1.'6%1/319"'0+133".&'(3'*+"'3(%*+',.1*"1-'

(%/9/31239'(3' *+"'K%(i"0*',%"#/&"&' 0(3*1/3'#"1&-%1$."'

0(30"3*%12(3&' ()' %16/(102</*4b' *+"' 3(%*+"1&*' &T1#,'

A^H>^;!KD'136'3(%*+'&T1#,'A^H>^Sh;D:'

;.*+(-9+' %"."1&"&' )%(#'^H>^;!K'136'^H>^Sh;'1%"'

3(*'0(3&/6"%"6'V0(3*%(.."6X'%"."1&"&O'*+"4'1%"'T"..'0+1%7

10*"%/8"6' 136' 1%"' %(-23".4' &1#,."6' 136' #(3/*(%"6:'

J"&-.*&' )%(#' *+"&"' #(3/*(%/39' ,(/3*&' 1%"' /30.-6"6' /3'

*+"' BCB' 01.0-.12(3&' )(%' *+"' !Bf>W' 136' *+"' 0(.."02<"'

,(,-.12(3:'

]+"%"'T"%"'3('-3,.133"6'%"."1&"&'()'T1*"%$(%3"'%16/(7

102</*4'/3'FGNe:

@"6$H*H(3&.-(S1"/-+Q&+'-T(/&("'(?UF)$/-(C'#$P$#*"JV(  

I(3*%/$-2(3&' *(' *+"' T1*"%$(%3"' 6(&"' )%(#' 0(3*%(.."6'

%"."1&"&' 136' )%(#' 31*-%1.' 6%1/319"' 1%"' "&2#1*"6' &",7

1%1*".4:' ' ;3' (?7&/*"' /36/</6-1.' 0(-.6' +1<"' %"0"/<"6' 1'

#15/#-#' BCB' ()' G:GGeG' #%"#' AG:GGGGeG' #><D' )%(#'

*+"' %16/(102</*4' /3' ./@-/6' "`-"3*&'6/&0+1%9"6' )%(#' *+"'

^_CK' A.19((3' Q' T"/%Z>KCB>' ,(/3*' GGND' 6-%/39' FGNe:'

A>""' ]1$."' Q7F:D' ' !(&*' ()' *+"' 6(&"' )%(#' *+"' .19((3' Q'

6/&0+1%9"' T1&' )%(#' 0"&/-#7NQS:' ' ;3' (?7&/*"' /36/</6-1.'

0(-.6' +1<"' %"0"/<"6' 1' #15/#-#' BCB' ()' G:GNE' #%"#'

AG:GGGNE'#><D'6-"' *('6%1/319"' )%(#' *+"'3(%*+',.1*"1-:'

!(&*'()'*+"'3(%*+',.1*"1-'6(&"'T1&'1c%/$-*1$."'*('&*%(37

2-#7PGO'.1%9".4')%(#'*+"'^H>^;!K'6%1/319"',(/3*:

;'0(#,1%/&(3'()'6(&"',%(,(%2(3&'1c%/$-*1$."'*('&,"0/U0'

T1*"%$(%3"' %16/(3-0./6"&' /&' &+(T3'(3' *+"',/"' 0+1%*' (3'

\/9-%"' Q7h:' ' ;&' ,%"&"3*"6O' &*%(32-#7PG' A,%/#1%/.4' )%(#'

^H>^;!KD' 136' 0"&/-#7NQS' A,%/#1%/.4' )%(#' .19((3' QD'

100(-3*')(%'1.#(&*'1..'()'*+"'"&2#1*"6'T1*"%$(%3"'6(&"'

/3'FGNe:

]+"' 0(#$/3"6' BCB' *(' *+"' !Bf>W' )%(#' ./@-/6' "`-"3*&'

136' 6%1/319"' T1&' G:GFN' #%"#' AG:GGGFN' #><D:' ' ]+/&'

133-1.'6(&"'/&'<"%4'&#1..'/3'0(#,1%/&(3'*('*+"'QNG7#%"#'

AQ:NG'#><D'6(&"'*+1*' /&'%"0"/<"6'$4'13'1<"%19"'#"#$"%'

()'*+"'=:>:',(,-.12(3')%(#'31*-%1.'$10[9%(-36'%16/12(3:'

FIGURE!3"4
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:&JJ-,%P-( 4&7*J"%&'( 3&.-( S1"/-+Q&+'-TV' ;&' 1' %"&-.*'

()' %16/(102</*4' %"."1&"6' /3' ./@-/6' "`-"3*&' )%(#' *+"'

^_CK' 6-%/39' FGNeO' *+"' ,(,-.12(3' ./</39' T/*+/3' eG'#/'

ARG' [#D' ()' *+"' &/*"' %"0"/<"6' 13' "&2#1*"6' 0(.."02<"'

BCB' ()' G:GGEG' ,"%&(37%"#' AG:GGGGEG' ,"%&(37><D:' ]+"'

0(.."02<"' 6(&"' *(' *+"' ,(,-.12(3' )%(#' *+"' "`-"3*&'

,.-&' *+"' 3(%*+' ,.1*"1-' 6%1/319"'T1&' G:GPP' ,"%&(37%"#'

AG:GGGPP',"%&(37><D:']+"'%"&-.239'1<"%19"'BCB',"%'/36/7

</6-1.' /&' G:GGGGSQ'#%"#' AG:GGGGGGSQ'#><DO'T+/0+' /&' 1'

<"%4'&#1..',"%0"3*19"'()'*+"'6(&"'%"0"/<"6'$4'*+"'1<"%7

19"',"%&(3')%(#'31*-%1.'$10[9%(-36'%16/12(3'AQNG'#%"#'

(%'Q:N'#><D:'

4+-#$,/-#(3&.-(B+&H(<JJ(4"/08"9.

]+"',(*"321.'6(&"'*('*+"',-$./0')%(#'$(*+'1/%$(%3"'136'

./@-/6'"`-"3*&'%"."1&"6')%(#'*+"'K%(i"0*' /3'FGNe' /&' *+"'

&-#'()'*+"'/36/</6-1.'6(&"'0(3*%/$-2(3&:'A>""']1$."'Q7F:D'

]+"' 01.0-.1*"6' #15/#-#' BCB' )%(#' 1..' ,1*+T14&' *(' 1'

3"1%$4' %"&/6"3*' T1&' gG:hP' #%"#' AgG:GGhP' #><D:' ' ]+/&'

6(&"'/&'gG:hPo'()'*+"'NGG7#%"#'AN7#><D'133-1.'./#/*'/3'

CfB'f%6"%'heR:N:'';&'/3',1&*'4"1%&O'Id'FGNe'%"&-.*&'0(37

23-"6'*('6"#(3&*%1*"'^_CK'0(#,./130"'T/*+'1,,./01$."'

%16/12(3'&*1361%6&' )(%',%(*"02(3'()' *+"',-$./0'136'*+"'

"3</%(3#"3*:'

]1$."' Q7Q' ,%"&"3*&' *+"' *(*1.' 0-%/"&' %"."1&"6' *(' 1/%' 136'

T1*"%')%(#'1..'&(-%0"&'1*'*+"'̂ _CK'0(#,-*"6')%(#''#"17

&-%"6' 1/%' 0(30"3*%12(3&' 1*' *+"' (37&/*"' &*10[&' 136' )%(#'

"&2#1*"6' 6/?-&"' &(-%0"&O' 136' #"1&-%"6' T1*"%' 0(37

0"3*%12(3&' )%(#' &-%)10"' T1*"%' 6/&0+1%9"&' 136' 31*-%1.'

6%1/319":' ']1$."'Q7Q'&+(T&'*+1*' /3'FGNe'*+"'*(*1.'0-%/"&'

%"."1&"6' *(' &-%)10"' T1*"%' T1&' 9%"1*"%' *+13' *+"' *(*1.'

0-%/"&'%"."1&"6'*('*+"'1/%:'

Y/&*(%/01..4O' *+"' .1%9"&*' ,(%2(3' ()' *+"' *(*1.' 6(&"' +1&'
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%!of!DOE!

100"mrem!

Limit

Population!

Within!50!Miles
!!

of!the!WVDP

(2010!census)

%!of!

Natural!Sources

!"#$% &'(& !"#)" *('+,-!'(& ."/012) *('+,-!'(&

3!"#""$%4 3&564 3!"#"")"4 3*('+,-!564 3.0"/1#2)4 3*('+,-!564
!"#"""7/8

TABLE!3"3

WVDP!Radiological!Dose!and!Release!Summary

Potential!Dose!to!the!

Maximally!Exposed!

Off"site!Individual!

(from!WVDP!Sources)

Potential!Estimated

Population!Dose

(from!WVDP!Sources)

Total!Annual!Dose!for!Calendar!Year!CY!2015

!"#$%8 70)//0"."

Estimated!

Population!Dose

(from!Natural!Sources)

(310!mrem/yr!x!population)

Critical!Receptor!/!MEOSI Population!

Tritium
Kr!

85

Noble"Gases

(T1/2<40"days)

Short!Lived"

Fission"and"

Activation"

Products"

(T1/2<3"hr)

Fission"and"

Activation"

Products"

(T1/2>3"hr)

Total"Radio!

iodine

Total"Radio!

strontium

Total"

Uranium
!

Total"

Plutonium

Total"

Other"

Actinides

Other"

(Rn!220)

5.29E!03 NA NA NA 7.88E!05 3.48E!05 4.36E!06 1.62E!07 3.60E!07 4.09E!07 1.10E+03

(1.96E+08) (2.91E+06) (1.29E+06) (1.61E+05) (5.98E+03) (1.33E+04) (1.51E+04) (4.05E+13)

WVDP"Radiological"Atmospheric"Emissions
"
"CY"2015"in"Curies"and"Becquerels"

Tritium

Fission!and!

Activation!

Products!

(T1/2>3!hr)

Total!

Radioiodine

Total!

Radiostrontium
Total!Uranium

!
Total!

Plutonium

Total!Other!

Actinides

2.13E!02 3.21E!03 6.99E!05 1.05E!01 3.47E!04 7.60E!06 4.97E!06

(7.90E+08) (1.19E+08) (2.58E+06) (3.89E+09) (1.29E+07) (2.81E+05) (1.84E+05)

! "
Total"uranium"(waterborne)"(g)"="2.77E+02.

" "
Total"population"includes"the"U.S."population"from"the"2010"census"plus"the"Canadian"population"residing"within"a"50!mi"(80!km)"

""""radius"(Statistics"Canada,"2011)."

#!
Air"releases"are"from"point"and"diffuse"sources.

c"
Total"uranium"(airborne)"(g)"="1.19E!01,"includes"uranium"contribution"from"glass"fiber"filter"matrix.

WVDP!Liquid!Effluent!Releases
$
!of!Radionuclide!Material!"!CY!2015!in!Curies!and!Becquerels!

Note:"There"are"no"known"significant"discharges"of"radioactive"constituents"from"the"site"other"than"those"reported"in"this"table."

NA"!"Not"applicable

$
"Water"releases"are"from"both"controlled"liquid"effluent"releases"and"from"well!characterized"site"drainages."
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@-1*"O'$"01-&"',.13*'136'13/#1.',(,-.12(3&'%"&/6/39'/3'

(%'3"1%'*+"&"'#"6/1'(%'*1[/39')((6'(%'T1*"%')%(#'*+"&"'

#"6/1' #14' $"' "5,(&"6' *(' 1' 9%"1*"%' "5*"3*' *+13' 1%"'

+-#13&:' ]+"%")(%"O' CfB' ,%",1%"6' 1' *"0+3/01.' &*1361%6'

*+1*',%(</6"&'#"*+(6&'136'9-/6130"'*('$"'-&"6'*('"<1.7

-1*"'6(&"&'()'/(3/8/39'%16/12(3'*(',(,-.12(3&'()'1@-120'

13/#1.&O' %/,1%/13' 13/#1.&O' *"%%"&*%/1.' ,.13*&O' 136' *"%%"&7

*%/1.'13/#1.&:

!"*+(6&'/3'*+/&'*"0+3/01.'&*1361%6O'V;'k%16"6';,,%(10+'

)(%'B<1.-1239'J16/12(3'C(&"&'*(';@-120'136']"%%"&*%/1.'

j/(*1X' ACfB7>]C7NNeQ7FGGFO' n-.4' FGGFDO' T"%"' -&"6' /3'

FGNe'*('"<1.-1*"'%16/12(3'6(&"&'*('1@-120'136'*"%%"&*%/1.'

$/(*1'T/*+/3'*+"'0(3U3"&'()'*+"'^HdH>IO'T+/0+'/30.-6"&'

*+"'̂ _CK:''C(&"&'T"%"'1&&"&&"6')(%'0(#,./130"'T/*+'CfB'

f%6"%'heR:NO'T+/0+'%")"%"30"&'6(&"'0%/*"%/1')(%'$/(*1',%(7

*"02(3',%(,(&"6' /3']1$."'F:F'()'CfB7>]C7NNeQ7FGGF'()'

N'%16Z6')(%'1@-120'13/#1.&'136'*"%%"&*%/1.',.13*&'136'G:N'

%16Z6')(%'%/,1%/13'136'*"%%"&*%/1.'13/#1.&:''H(*"'*+1*'*+"'

1$&(%$"6'6(&"'-3/*'A%16D'/&'-&"6')(%'$/(*1'/3&*"16'()'*+"'

-3/*&'-&"6')(%'/36/01239'+-#13'%/&['A%"#D:

JB>J;C7jWf];')(%'^/36(T&v'AH(<"#$"%'FGGPDO'1'01.0-7

.12(3'*((.',%(</6"6'$4'CfB')(%'/#,."#"3239'*+"'*"0+3/7

01.'&*1361%6O'T1&'-&"6'*('0(#,1%"'"5/&239'%16/(3-0./6"'

0(30"3*%12(3' 61*1' )%(#' "3</%(3#"3*1.' &1#,./39' T/*+'

$/(*1'0(30"3*%12(3'9-/6"'AjIkD'&0%""3/39'<1.-"&'136'*('

"&2#1*"'-,,"%'$(-36/39'6(&"&'*('$/(*1:'C1*1'T"%"'*1["3'

)%(#'&-%)10"'T1*"%'&1#,."&'($*1/3"6' /3'FGNe'136' )%(#'

*+"'#(&*'%"0"3*'&"6/#"3*'&1#,."&'AFGGhwFGGS'136'FGNFD:'

>(/.'61*1')%(#'*+"'#(&*'%"0"3*'NG'4"1%&')(%'T+/0+'&,"0/1.'

(37&/*"'&-%)10"'&(/.'&1#,./39'T1&'0(36-0*"6'ANPPe7FGGhD'

136'*+"'#(&*'%"0"3*'NG'4"1%&'()'%(-23"'(37&/*"'&-%)10"'&(/.'

&1#,./39'ANPPPwFGGS'136'FGNFD'T"%"'1.&('-&"6:'C/?"%/39'

2#"',"%/(6&'T"%"'-&"6'$"01-&"'%16/(3-0./6"'0(30"3*%17

2(3&' 0+139"' #(%"' %1,/6.4' (<"%' 2#"' /3' &-%)10"' T1*"%&'

*+13'/3'&"6/#"3*&'136'&(/.&O'1&'%"x"0*"6'/3'*+"/%'&1#,./39'

)%"@-"30/"&' A#(3*+.4' (%' @-1%*"%.4' )(%' T1*"%O' "<"%4' U<"'

4"1%&')(%'&"6/#"3*'136'&-%)10"'&(/.D:''I(30"3*%12(3'61*1'

)(%'%16/(3-0./6"&'/3'"10+'#"6/-#'T"%"'"3*"%"6'/3*('*+"'

JB>J;C7jWf];'I(6":'']+"'<1.-"')(%'"10+'%16/(3-0./6"'T1&'

1-*(#1201..4'6/</6"6'$4'/*&'0(%%"&,(36/39'jIk'*('01.0-7

.1*"'1',1%21.' )%102(3' )(%'"10+'3-0./6"' /3'"10+'#"6/-#:''

K1%21.')%102(3&')(%'"10+'#"6/-#'T"%"'166"6'*(',%(6-0"'

1'&-#'()')%102(3&:'

B5,(&-%"&')%(#'*+"'1@-120',1*+T14'#14'$"'1&&-#"6'*('

$"'."&&'*+13'*+"'1@-120'6(&"'./#/*')%(#'CfB'f%6"%'heR:N'

/)'*+"'&-#'()')%102(3&')(%'*+"'T1*"%'#"6/-#',.-&'*+1*')(%'

*+"' &"6/#"3*'#"6/-#' /&' ."&&' *+13'N:G:' ' >/#/.1%.4O' "5,(7

&-%"&' )%(#' *+"' *"%%"&*%/1.' ,1*+T14'#14' $"' 1&&-#"6' *('

$"'."&&'*+13'*+"',%(,(&"6'6(&"'./#/*&')(%'$(*+'*"%%"&*%/1.'

,.13*&'136'13/#1.&' /)' *+"'&-#'()')%102(3&')(%'*+"'T1*"%'

#"6/-#',.-&'*+1*')(%'*+"'&(/.'#"6/-#'/&'."&&'*+13'N:G:

W*'T1&')(-36'*+1*'*+"'/&(*(,"&'T/*+'*+"'+/9+"&*'&-#&'()'

)%102(3&O' *+"' %16/(3-0./6"&' *+1*' 0(3*%/$-*"6' *+"' .1%9"&*'

0(#,(3"3*'()'$(*+'1@-120'136'*"%%"&*%/1.'6(&"'*('$/(*1''

T"%"' &*%(32-#7PG' 136' 0"&/-#7NQS:' ' K"%' 9-/6130"' /3'

CfB7>]C7NNeQ7FGGFO'*+"',(,-.12(3&'()'(%913/&#&'#(&*'

&"3&/2<"' *(' &*%(32-#7PG' 136' 0"&/-#7NQS' /3' *+/&' "<1.-7

12(3s'/:":O'*+(&"'#(&*'./[".4'*('$"'16<"%&".4'1?"0*"6'</1'

*+"'1@-120'136'*"%%"&*%/1.',1*+T14&O'T"%"'6"*"%#/3"6'*('

$"',(,-.12(3&'()'%/,1%/13'13/#1.&' A&-0+'1&'*+"'%100((3'

L1@-120'6(&"MD'136'*"%%"&*%/1.'13/#1.&'A&-0+'1&'*+"'6""%'

#(-&"' L*"%%"&*%/1.' 6(&"MD:' ' K(,-.12(3&' ()' $(*+' 13/#1.&'

1%"')(-36'(3'*+"'^HdH>I:

W3' 100(%6130"' T/*+' *+"' 9%16"6' 1,,%(10+' 6"&0%/$"6' /3'

CfB7>]C7NNeQ7FGGFO' 1' 9"3"%1.' &0%""3/39'T1&' U%&*' 0(37

6-0*"6'-&/39' *+"'#15/#-#'%16/(3-0./6"'0(30"3*%12(3&'

)%(#' &-%)10"' T1*"%&O' &"6/#"3*&O' 136' &(/.&:' ' !15/#-#'

%16/(3-0./6"' 0(30"3*%12(3&' "50""6"6' 1,,./01$."' jIk'

./#/*&')(%'$(*+'1@-120'136'*"%%"&*%/1.'"<1.-12(3&:
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;&' %"0(##"36"6' /3'CfB7>]C7NNeQ7FGGFO'1' &/*"7&,"0/U0'

&0%""3/39' T1&' *+"3' 6(3"' -&/39' "&2#1*"&' ()' 1<"%19"'

%16/(3-0./6"'0(30"3*%12(3&'6"%/<"6')%(#'#"1&-%"#"3*&'

/3'&/*"7T/6"'&-%)10"'T1*"%&O'&"6/#"3*&O'136'&(/.&:'J"&-.*&'

1%"'&-##1%/8"6'/3']1$."'Q7h:

;*'*+"'&/*"7&,"0/U0'&0%""3/39'."<".O'*+"'&-#&'()')%102(3&'

)(%'*+"'1@-120'136'*"%%"&*%/1.'"<1.-12(3&'T"%"'G:QQ'136'

G:heO'%"&,"02<".4:'']+"'&-#'()')%102(3&')(%'"10+'1&&"&&7

#"3*'T1&' ."&&' *+13'N:GO' /36/01239' *+1*'1,,./01$."'jIk&'

T"%"'#"*')(%'$(*+'*+"'1@-120'136'*"%%"&*%/1.'"<1.-12(3&:

=,,"%' $(-36/39' 6(&"&' 1&&(0/1*"6'T/*+' *+"' 1@-120' &4&7

*"#'"<1.-12(3'T"%"'G:GNF'%16Z614'*('13'1@-120'13/#1.'

136'G:GQQ' %16Z614' *(' 1' %/,1%/13' 13/#1.O'T"..' $".(T' *+"'

9-/6130"'*+%"&+(.6&:' '=,,"%'$(-36/39'6(&"&'1&&(0/1*"6'

T/*+' *+"' *"%%"&*%/1.' &4&*"#'"<1.-12(3'T"%"'G:GGQE' %16Z

614'*('1'*"%%"&*%/1.',.13*'136'G:Ghe'%16Z614'*('1'*"%%"&*%/1.'

13/#1.O'191/3'T"..'$".(T'*+"'9-/6130"'*+%"&+(.6&:

W*' T1&' *+"%")(%"' 0(30.-6"6' *+1*' ,(,-.12(3&' ()' 1@-120'

136' *"%%"&*%/1.' $/(*1' A$(*+' ,.13*&' 136' 13/#1.&D' (3' *+"'

^HdH>I'1%"'3(*'$"/39'"5,(&"6'*('6(&"&'/3'"50"&&'()'*+"'

"5/&239' CfB' 6(&"' &*1361%6' )(%' 312<"' 1@-120' 13/#1.&'

ACfBO' \"$%-1%4' NPPGD' 136' *+"' /3*"%312(31.' &*1361%6&'

)(%' *"%%"&*%/1.' (%913/&#&' AW3*"%312(31.' ;*(#/0' B3"%94'

;9"304'LW;B;MO'NPPFD:

)*HH"+9

]1$."&'Q7FO'Q7QO'136'Q7h'&-##1%/8"'%16/(.(9/01.'6(&"'136'

%"."1&"'/3)(%#12(3')(%'Id'FGNe:'

K%"6/02<"' 0(#,-*"%' #(6"./39' ()' T1*"%$(%3"' %"."1&"&'

136'#"1&-%"#"3*&'()'%16/(102</*4'1*'3"1%7&/*"'1#$/"3*'

1/%' #(3/*(%&' %"&-.*"6' /3' "&2#1*"6' +4,(*+"201.' 6(&"&'

*('*+"'#15/#1..4'"5,(&"6'/36/</6-1.'*+1*'T"%"'(%6"%&'()'

#193/*-6"'$".(T'1..' 1,,./01$."'BK;' &*1361%6&'136'CfB'

(%6"%&'*+1*',.10"'./#/*12(3&'(3'*+"'%"."1&"'()'%16/(102<"'

#1*"%/1.&'136'6(&"'*('/36/</6-1.'#"#$"%&'()'*+"',-$./0:'

Nuclide

Water!

BCG
!!

(pCi/L)

Mean!

Water!

Value

(pCi/L)

Ratio

Sediment!

BCG
!!

(pCi/g)

Mean!

Sediment!

Value

(pCi/g)

Ratio

Water!and!

Sediment!Sum!

of!Fractions

Cesium!137 42.7 9.71 2.27E!01 3,130 5.49 1.76E!03 0.23

Strontium!90 279 22.7 8.13E!02 583 11.7 2.01E!02 0.10

All"Others NA NA 4.40E!04 NA NA 4.72E!04 0.00091

3.09E!01 2.23E!02 0.33

Nuclide

Water!

BCG
!!

(pCi/L)

Mean!

Water!

Value

(pCi/L)

Ratio
Soil!BCG

!!

(pCi/g)

Mean!Soil!

Value

(pCi/g)

Ratio

Water!and!Soil!

Sum!of!

Fractions

Cesium!137 599,000 9.71 1.62E!05 20.8 4.57 2.20E!01 0.22

Strontium!90 54,500 22.7 4.16E!04 22.5 5.16 2.30E!01 0.23

All"Others NA NA 2.19E!06 NA NA 8.15E!04 0.00082

4.34E!04 4.51E!01 0.45

TABLE"3!4

2015"Evaluation"of"Dose"to"Aquatic"and"Terrestrial"Biota

Estimated"upper"bounding"dose"to"an"aquatic"animal"="0.012"rad/day;"to"a"riparian"animal"="0.033"rad/day.

Sum"of"Fractions

AQUATIC!SYSTEM!EVALUATION

TERRESTRIAL!SYSTEM!EVALUATION

Sum"of"Fractions

NA"!"Not"applicable

! "
The"biota"concentration"guides"(BCGs)"are"calculated"values.""Except"for"the"sums"of"fractions"and"dose"estimates,"which"are"

"""rounded"to"two"signficant"digits,"all"values"are"expressed"to"three"signficant"digits."

Estimated"upper"bounding"dose"to"a"terrestrial"plant"="0.0036"rad/day;"to"a"terrestrial"animal"="0.045"rad/day.
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]+"' 0(.."02<"' ,(,-.12(3' 6(&"' T1&' 1.&(' 1&&"&&"6' 136'

)(-36'*('$"'(%6"%&'()'#193/*-6"'$".(T'*+"'31*-%1.'$10[7

9%(-36'%16/12(3'6(&":'';66/2(31..4O'"&2#1*"&'/36/01*"6'

*+1*',(,-.12(3&'()'$/(*1'1*'*+"'^_CK'1%"'"5,(&"6'1*'1'

)%102(3'()'CfB'136'W;B;'9-/6"./3"&')(%'6(&"'*('$/(*1:

j1&"6' (3' *+"' (<"%1..' 6(&"' 1&&"&&#"3*O' *+"'^_CK' T1&'

)(-36'*('$"'/3'0(#,./130"'T/*+'1,,./01$."'"`-"3*'%16/(7

.(9/01.'9-/6"./3"&'136'&*1361%6&'6-%/39'Id'FGNe:'
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CHAPTER 4

GROUNDWATER PROTECTION PROGRAM

Groundwater Monitoring Program (GMP)

The GMP at the WVDP has been designed to comply 

!"#$% &''% &(('")&*'+% ,#&#+% &-.% /+.+0&'% 0+12'&34-,% &-.% #4%

5++#% #$+% 0+62"0+5+-#,%4/%789%80.+0%:;<=>?% @A&."&34-%

B04#+)34-%4/% #$+% B2*'")% &-.% #$+% 9-C"04-5+-#?D% E"-)'2.-

"-1%F$&-1+%G?%H&-2&0I%>;?%JK>GL%&-.%#$+%AFAM%NGKK<E$L%

M.5"-",#0&3C+%80.+0%4-%F4-,+-#=%

789%80.+0%:;<=>?%O+)34-%:="=J?%,#&#+,%#$&#%@P042-.!&#+0%

52,#% *+% (04#+)#+.% /045% 0&."4'41")&'% )4-#&5"-&34-% #4%

ensure compliance with dose limits in the Order and 

consistent with ALARA process requirements.  To this 

+-.?% 789%52,#% +-,20+% #$&#Q% *&,+'"-+% )4-."34-,% 4/% #$+%

1042-.!&#+0%62&-3#I%&-.%62&'"#I%&0+%.4)25+-#+.R%(4,-

,"*'+% ,420)+,%4/?% &-.%(4#+-3&'% /40?% 0&."4'41")&'% )4-#&5"-

-&34-%&0+% ".+-3S+.%&-.%&,,+,,+.R% ,#0&#+1"+,% #4%)4-#04'%

0&."4'41")&'% )4-#&5"-&34-% &0+% .4)25+-#+.% &-.% "5('+-

5+-#+.R%54-"#40"-1%5+#$4.4'41"+,%&0+%.4)25+-#+.%&-.%

"5('+5+-#+.R%&-.%1042-.!&#+0%54-"#40"-1%&)3C"3+,%&0+%

"-#+10&#+.% !"#$% 4#$+0% +-C"04-5+-#&'% 54-"#40"-1% &)3C"-

3+,=D%%T$+%@UV7B%P042-.!&#+0%B04#+)34-%W&-&1+5+-#%

B0410&5% B'&-D% .4)25+-#,% #$+% B04X+)#Y,% &((04&)$% /40%

1042-.!&#+0%(04#+)34-%/045%,"#+%&)3C"3+,=%

Compliance with the Consent Order and the conclusions 

"-% #$+%AZ[% 0+(40#,% 0+62"0+% 0423-+%54-"#40"-1%4/% )+0#&"-%

&-&'I#+,% &#% ,(+)"S+.% 1042-.!&#+0% 54-"#40"-1% '4)&-

34-,=%%EO++%#$+%@AFAM%NGKK<E$L%M.5"-",#0&3C+%80.+0%4-%

F4-,+-#D%&-.%#$+%@AZ[D%,+)34-,%4/%#$+%9FO=L

T$+% (0"5&0I% 4*X+)3C+,% 4/% #$+% 1042-.!&#+0% 54-"#40"-1%

('&-%&0+%#4%".+-3/I?%.+'"-+&#+?%&-.%54-"#40%1042-.!&#+0%

5"10&34-% (&#$!&I,% #$&#% )42'.% #0&-,(40#% )4-#&5"-&-#,%

4\%,"#+%&-.%#4%,2((40#%5"31&3C+%&)34-,=%%T4%&))45('",$%

these goals, the GMP describes a groundwater monitor-

ing well network designed to monitor groundwater con-

."34-,%"-%,2*,20/&)+%1+4'41")%2-"#,%#$&#%0+(0+,+-#%(4#+--

3&'%042#+,%4/%)4-#&5"-&-#%5"10&34-=%%Z40%&%.+,)0"(34-%4/%

#$+,+%1+4'41")%2-"#,%0+/+0%#4%@P+4'41I%&-.%]I.041+4'41ID%

later in this chapter.

Groundwater Use and History.  Site groundwater in shal-

low, unconsolidated geologic units is not used for drinking 

40%4(+0&34-&'%(20(4,+,?%-40%",%UV7B%+^2+-#%.",)$&01+.%

directly to groundwater.   In 2014 the site installed two 

]+&'#$%7+(&0#5+-#%&((04C+.%(4#&*'+%!&#+0%,2(('I%!+'',%

into bedrock to depths greater than 100 feet beneath 

the ground surface.  Chemical and radiological sampling 

4/%#$+,+%!+'',%!&,%(+0/405+.%&,%(&0#%4/%#$+% "-,#&''&34-%

&-.%.+C+'4(5+-#%(04)+,,=%%O&5('"-1%)4-3-2+,%&,%(&0#%4/%

4-14"-1%,I,#+5%4(+0&34-=%%T$+,+%!+'',%&0+%2(10&."+-#%4/%

,"#+%/&)"'"3+,%&-.%&0+&,%4/%)4-#&5"-&34-=%%70"-_"-1%!&#+0%

62&'"#I%,&5('+,%&0+%0423-+'I%)4''+)#+.%!"#$%0+,2'#,%(04-

C".+.%#4%#$+%F&`&0&212,%F42-#I%]+&'#$%7+(&0#5+-#=%%

T$+% 5&X40"#I% 4/% ,"#+% 1042-.!&#+0% +C+-#2&''I% a4!,% #4%

F&`&0&212,%F0++_%&-.% #$+-% #4% b&_+%90"+=% % O20C+I,%$&C+%

determined that no community public water supplies are 

drawn from groundwater downgradient of the site or from 

F&`&0&212,%F0++_%.4!-,#0+&5%4/%#$+%UV7B=% %]4!+C+0?%

upgradient of the site, groundwater is used as a public 

&-.%(0"C&#+%.0"-_"-1%!&#+0%,2(('I%*I%'4)&'%0+,".+-#,=

Highlights of the site groundwater monitoring history and 

#$+%+C4'234-%4/% #$+%PWB%&0+%,255&0"c+.% "-%T&*'+%:d>=%

P042-.!&#+0% 54-"#40"-1% #4% +C&'2&#+% #$+% (+0/405&-)+%

4/%#$+%/2''d,)&'+%BTU%"-,#&''+.%"-%e4C+5*+0%JK>K%4-%#$+%

north plateau is discussed later in this chapter.

Geology and Hydrogeology

The WNYNSC is situated upon a layered sequence of gla-

)"&'d&1+% ,+."5+-#,% #$&#%S''% &% ,#++(d,".+.%*+.04)_%C&''+I%

)45(4,+.%4/%"-#+0*+..+.%,$&'+,%&-.%,"'#,#4-+,%EA")_&0.?%

>fg;L=%%EO++%Z"120+%:d>=L%%90.5&-%h044_%*",+)#,%#$+%UV7B%

"-#4%#$+%-40#$%&-.%,42#$%('&#+&2,=%%T$+%WBBh?%UTZ?%&-.%

lagoons are located on the north plateau.  The drum cell, 

NDA, and SDA are located on the south plateau.

T$+%1'&)"&'%,+."5+-#,%4C+0'I"-1%#$+%*+.04)_%)4-,",#%4/%&%

,+62+-)+%4/%#$0++%,"'#d%&-.%)'&Id0")$%1'&)"&'%3'',%4/%b&C+0I?%

i+-#?%&-.%(4,,"*'I%8'+&-%&1+=%%T$+%3'',%&0+%,+(&0&#+.%*I%

,#0&3S+.% a2C"4d'&)2,#0"-+% .+(4,"#,% E,"'#I% 40% ,"'#Ij,&-.I%

'&_+*+.% ,+."5+-#,L=% % T$+% 1'&)"&'% ,+."5+-#,% &*4C+% #$+%

i+-#%3''%"-)'2.+%#$+%i+-#%0+)+,,"4-&'%,+62+-)+%EiAOL?%#$+%

!+&#$+0+.%b&C+0I%3''%EUbTL%&-.%2-!+&#$+0+.%b&C+0I%3''%

EkbTL?%#$+%"-#0&db&C+0I%3''d,&-.?%&-.%#$+%&''2C"&'%,&-.%&-.%

10&C+'%EOlPL%2-"#=%%T$+%OlP%2-"#%&-.%#$+%UbT%&0+%1+-+0-

ally regarded as the predominant routes for contaminant 

5"10&34-%/045%#$+%B04X+)#%C"&%1042-.!&#+0=%
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1961–1980

From!the!time!the!WNYNSC!was!established!in!1961,!to!passage!of!the!WVDP!Act!in!1980,!groundwater!at!the!WVDP!

was!periodically!sampled!by!NFS,!the!New!York!State!Geological!Survey,!and!the!United!States!Geological!Survey!

during!construction!of!the!MPPB,!for!spill!investigations,!and!for!post"NFS!research!studies.

1982 Groundwater!monitoring!at!the!WVDP!began!in!1982!under!DOE!and!the!site!subcontractor,!WVNS.

1984 By!1984,!40!wells!provided!groundwater!monitoring!coverage!near!the!MPPB!and!the!NDA.

1986 Additional!wells!were!installed!to!supplement!the!existing!groundwater!monitoring!network.

1990–1991
Ninety"six!wells!were!installed!upgradient!and!downgradient!of!the!WVDP!SWMUs!for!DOE!and!RCRA!monitoring!

programs.!(The!total!included!wells!at!the!SDA!area).

1992 The!RCRA!§3008(h)!Order!on!Consent!was!signed.

1993

Elevated!gross!beta!activity!was!discovered!in!groundwater!from!the!sand!and!gravel!(S&G)!unit!on!the!north!

plateau.!Subsequent!investigation!delineated!a!plume!of!strontium"90"contaminated!groundwater!originating!

beneath!the!MPPB,!extending!northeast.

1993–1994
An!RFI!expanded!characterization!program!was!conducted!to!assess!potential!releases!of!hazardous!constituents!

from!on"site!SWMUs.!Results!from!the!RFI!influenced!decisionmaking!for!the!GMP.!

1994

A!Geoprobe®!investigation!of!groundwater!and!soil!beneath!and!downgradient!of!the!MPPB!was!performed!to!

characterize!the!elevated!gross!beta!activity!in!the!S&G!unit.!The!presumed!source!was!found!to!be!near!the!

southwest!corner!of!the!MPPB.!The!primary!isotopes!responsible!for!the!beta!activity!were!strontium"90!and!its!

daughter!product!yttrium"90.

1995

The!GMP!was!evaluated!and!analytical!constituents!were!tailored!to!each!sampling!point!for!a!more!focused!and!cost"

effective!program.!The!North!Plateau!Groundwater!Recovery!System!(NPGRS)!was!installed!near!the!leading!edge!of!

the!main!lobe!of!the!strontium"90!plume!to!minimize!migration,!which!consisted!of!three!extraction!wells!to!recover!

groundwater!for!treatment!by!ion!exchange.

1996 Several!groundwater!seeps!on!the!northeast!edge!of!the!north!plateau!were!added!to!the!monitoring!program.

1997
A!Geoprobe®!soil!and!groundwater!sampling!program!was!conducted!to!delineate!the!leading!edge!of!the!

strontium"90!plume.

1998

In!response!to!recommendations!from!a!1997!external!review!of!WVDP!actions!regarding!the!north!plateau,!another!

Geoprobe®!soil!and!groundwater!sampling!program!was!carried!out!to!further!characterize!the!core!area!of!the!

plume.!The!new!radiological!data!were!compared!to!the!1994!data.!

1999
A!pilot"scale!PTW!was!installed!in!the!eastern!lobe!of!the!plume!to!test!this!passive!in"situ!remediation!technology.!

Well!points!were!installed!near!the!pilot"scale!PTW.

2000–2001
Additional!wells!and!well!points!were!installed!across!the!leading!edge!of!the!strontium"90!plume!to!monitor!the!

plume's!movement!and!assess!the!effectiveness!of!the!pilot!PTW.

2003
Four!new!wells!were!installed!to!monitor!groundwater!upgradient!and!downgradient!of!the!newly!constructed!

RHWF.

2005 Number!of!analytes!or!sampling!frequencies!were!reduced!at!14!groundwater!monitoring!wells.

2007

The!GMP!was!evaluated,!considering!current!site!conditions,!activities,!and!environmental!exposure!pathways.!The!

analytes!and!sampling!frequencies!at!20!monitoring!points!were!reduced!and!sampling!at!four!wells!was!

discontinued.!Off"site!drinking!water!sampling!was!also!discontinued!after!an!evaluation!of!historical!data!had!

confirmed!that!site!operations!had!no!impact!on!off"site!downgradient!groundwater.

2008

Two!replacement!wells,!and!21!piezometers,!were!installed!near!the!NDA!during!installation!of!a!slurry!wall!and!

geomembrane!cover!at!the!NDA.!On!the!north!plateau,!three!subsurface!investigations!were!performed!upgradient,!

within,!and!downgradient!of!the!strontium"90!plume.

2010

An!approximately!860"ft"long!full"scale!PTW!was!installed!along!the!leading!edges!of!the!strontium"90!plume.!Sixty"

six!groundwater!monitoring!wells!were!installed!upgradient,!downgradient,!and!within!the!PTW!to!monitor!wall!

performance.!Four!new!wells!were!installed!downgradient!of!the!MPPB!to!supplement!the!strontium"90!source!area!

monitoring.

2011"2015

Groundwater!monitoring!continued!from!CY!2011!through!2015!per!the!GMP,!the!"North!Plateau!Groundwater!

Monitoring!Plan,"!and!the!"North!Plateau!PTW!Performance!Monitoring!Plan."!There!were!no!changes!to!the!

monitoring!programs,!no!new!groundwater!monitoring!wells!were!installed,!and!no!active!monitoring!wells!were!

decommissioned!from!2011!through!2015.

TABLE!4"1

Highlights!of!Groundwater!Monitoring!History!at!the!WVDP!and!the!WNYNSC
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T$+%OlP%2-"#%)4-,",#,%4/%#!4%,2*2-"#,Q%#$+%#$")_d*+..+.%

2-"#% EThkL% &-.% #$+% ,'&)_!&#+0% ,+62+-)+% EOUOL=% % [#% 4-'I%

+m",#,%4-%#$+%B04X+)#Y,%-40#$%('&#+&2=%%T$+%kbT%&-.%i+-#%3''%

$&C+%0+'&3C+'I% '4!%(+05+&*"'"#I?%&-.%1042-.!&#+0% /045%

#$+%OlP%&-.%UbT%52,#%a4!%#$0421$%#$+%kbT%#4%0+&)$%#$+%

iAO=%%T$+0+/40+?%#$+%kbT?%i+-#%3''?%&-.%iAO%.4%-4#%%(04C".+%

(0+.45"-&-#%(&#$!&I,%/40%)4-#&5"-&-#%54C+5+-#%/045%

the WVDP and are not discussed here.  See Figure 4-1 and 

T&*'+%:dJ% /40% #$+%1+410&($")%.",#0"*234-%&-.%&.."34-&'%

.+,)0"(34-%4/%#$+,+%2-"#,=%%%

:#5-."(!*#5.4;30"*(<#.&0#*&.%

Groundwater Monitoring Network.  The WVDP ground-

!&#+0% 54-"#40"-1% -+#!40_% ",% &% C"#&'% )45(4-+-#% 4/% #$+%

+-C"04-5+-#&'% 54-"#40"-1% (+0/405+.% #4% 5++#% #$+%

requirements of DOE Order 458.1.  Groundwater is rou-

3-+'I%54-"#40+.%&)04,,%#$+%-40#$%&-.%,42#$%('&#+&2,%&-.%

in the six geologic units described in Table 4-2.  In CY 2015, 

groundwater samples were collected from 69 on-site, 

0423-+% 1042-.!&#+0% 54-"#40"-1% '4)&34-,?% "-)'2."-1%

nG% 54-"#40"-1% !+'',% &-.% !+''% (4"-#,?% SC+% 1042-.!&#+0%

,++(&1+%(4"-#,?%&-.%4-+%#0+-)$%,25(=%%EO++%Z"120+,%Mdf%

and A-10 in Appendix A.)  Many of the wells monitor 

4-+%40%540+%4/%#$+%OUWk,%40%OOUWk,%(+0%#$+%F4-,+-#%

80.+0=% % T&*'+% :dG% '",#,% #$+% 54-"#40"-1% '4)&34-,% "-% #$+%

0423-+% 1042-.!&#+0% 54-"#40"-1% -+#!40_?% #$+% 1+4'41")%

units monitored, and the analytes measured in CY 2015.  

T&*'+%:d:% ".+-3S+,%#$+%&-&'I3)&'%(&0&5+#+0,%.+S-+.% "-%

each analyte group. 

T$+%54-"#40"-1%/0+62+-)I%&-.%#$+%)4-,3#2+-#,%&-&'Ic+.%

2-.+0%#$+%1042-.!&#+0%54-"#40"-1%('&-%&0+%&%/2-)34-%4/%

0+12'&#40I%0+62"0+5+-#,?%$",#40")&'%,"#+%&)3C"3+,?%)200+-#%

4(+0&3-1%(0&)3)+,?%&-.%4-14"-1%1042-.!&#+0%.&#&%+C&'2-

&34-,=%%T&*'+,%:d;%&-.%:dn%(04C".+%&-%4C+0C"+!%4/%1042-.-

!&#+0%54-"#40"-1%(+0/405+.%.20"-1%Fo%JK>;?%401&-"c+.%

by geographic area and monitoring purpose.

Supplemental groundwater monitoring is also per-

/405+.%/40%+C&'2&34-%4/%#$+%BTU%&-.%#$+%-40#$%('&#+&2%

,#04-325dfK%1042-.!&#+0%('25+%.",)2,,+.% '&#+0% "-% #$",%

chapter.

!*#5.4;30"*( =$">3-#.(<#.&0#*&.%?  Groundwater ele-

C&34-,% &0+%5+&,20+.% &#% #$+%54-"#40"-1% -+#!40_% !+'',%

"-% )4-X2-)34-% !"#$% #$+% 62&0#+0'I% &-&'I3)&'% ,&5('"-1=%

EO++%Z"120+,%Mdf%&-.%Md>K%"-%M((+-."m%M=L%%T$+,+%.&#&%&0+%

2,+.%#4%(04.2)+%5&(,%.+(")3-1%1042-.!&#+0%a4!%."0+)-

34-,%&-.%10&."+-#,=%%b4-1d#+05%#0+-.%10&($,%&0+%2,+.%#4%

"''2,#0&#+%C&0"&34-,%"-%1042-.!&#+0%+'+C&34-,%4C+0%35+?%

"-)'2."-1%,+&,4-&'%a2)#2&34-,%40%)$&-1+,%0+,2'3-1%/045%

"-,#&''"-1%!&#+0%."C+0,"4-,?%,2)$%&,%1+45+5*0&-+%)4C+0,?%

trenches, or slurry walls, and groundwater treatment 

,I,#+5,% E+=1=?% #$+%e40#$%B'&#+&2%P042-.!&#+0%A+)4C+0I%

System [NPGRS] and the full-scale PTW).

P042-.!&#+0%+'+C&34-%5&(("-1%4/%#$+%UbT%4-%#$+%,42#$%

('&#+&2% $+'(,% +C&'2&#+% #$+% +\+)3C+-+,,% 4/% #$+% e7M%

interceptor trench, the slurry wall, and geomembrane 

)4C+0=%%EO++%@P042-.!&#+0%O&5('"-1%8*,+0C&34-,%4-%#$+%

South Plateau including the NRC-Licensed Disposal Area 

pe7MqD=L%

!*#5.4;30"*(@*&%%"*(A">"$(=>3$53-#.?% %M%)45(2#+0"c+.%

.&#&d,)0++-"-1%(0410&5%2,+,%@#0"11+0%'+C+',?D%(0+,+#%)4--

,+0C&3C+% C&'2+,% /40% )$+5")&'% &-.% 0&."4'41")&'% )4-)+--

#0&34-,% &-.% 1042-.!&#+0% +'+C&34-% 5+&,20+5+-#,?% #4%

(045(#'I% ".+-3/I% &-45&'"+,% "-% 54-"#40"-1% 0+,2'#,% #$&#%

5&I%0+62"0+%/20#$+0%"-C+,31&34-=%%T$+%#0"11+0%'+C+',%&0+%

,#&3,3)&''I%.+0"C+.%/045%$",#40")&'%0+,2'#,?%&0+%*&,+.%4-%

0+12'&#40I% )0"#+0"&?% 40% &0+%*&,+.%4-%&-&'I3)&'% .+#+)34-%

limits.

T0"11+0%'+C+'%+m)+(34-,?%.+S-+.%&,%5+&,20+5+-#,%&*4C+%

&-%2((+0%#0"11+0%'+C+'%40%*+'4!%&%'4!+0%#0"11+0%'+C+'?%5&I%

*+%#$+%0+,2'#%4/%-405&'%,+&,4-&'%a2)#2&34-,?%'&*40&#40I%

&-&'I3)&'%(04*'+5,?%40% )$&-1+,% "-%1042-.!&#+0%62&'"#I=%

A+,(4-,+%&)34-,%&0+%".+-3S+.%/40%+&)$%&-&'I3)&'%0+,2'#%

+m)++."-1%&%#0"11+0%'+C+'=%%Mr+0%+&)$%,&5('"-1%+C+-#?%#$+%

)200+-#%#0"11+0%'+C+'%+m)+(34-,%&0+%)45("'+.?%+C&'2&#+.?%

&-.% ,255&0"c+.% !"#$% 0+)455+-.+.% 0+,(4-,+% &)34-,=%%

AFAM%#0"11+0%'+C+'%+m)+(34-,%&0+%0+(40#+.%#4%eoO79F=%%

P042-.!&#+0% #0"11+0% '+C+',% /40% ,+'+)#+.% )$+5")&'% &-.%

0&."4'41")&'%)4-,3#2+-#,%!+0+%0+)&')2'&#+.%"-%O+(#+5*+0%

JK>;?% "-)40(40&3-1% .&#&% )4''+)#+.% #$0421$% H2-+% JK>;=%

T0"11+0% '+C+',% "-% &0+&,% #$&#%$&C+% ,++-%&%(04)+,,% )$&-1+%

!+0+% )&')2'&#+.% 4-'I% 4-% .&#&% #$&#% !&,% )4''+)#+.% &r+0%

the change occurred.  There were no process changes 

"-% JK>;=% % M% (04)+,,% )$&-1+% 5&I% &\+)#% #$+% &-&'I3)&'%

0+,2'#,% )4''+)#+.% /045%&%54-"#40"-1% '4)&34-%*I% &'#+0"-1%

#$+% 2-.+0'I"-1% ($I,")&'% )4-."34-,% #$&#% &0+% 54-"#40+.%

at that sampling point.  The upgradient NDA slurry wall 

&-.%1+45+5*0&-+%)4C+0%"-,#&''+.%"-%JKK<%",%&-%+m&5('+%

4/%&%(04)+,,%)$&-1+%#$&#%,"1-"S)&-#'I%&'#+0+.%#$+%$I.04-

1+4'41")%)4-."34-,%&#%54-"#40"-1%(4"-#,%'4)&#+.%4-%&-.%

.4!-10&."+-#%4/%#$+%e7M=%%T$+%1+45+5*0&-+%)4C+0%&-.%

,'200I%!&''%$&C+%.+)0+&,+.%!&#+0% "-S'#0&34-%&-.%5"10&-

34-% "-#4% #$+% e7M?% !$")$% )$&-1+,% !&#+0% '+C+',% "-% &-.%

downgradient of the NDA. 

Groundwater Screening Levels (GSLs).  In 2009, GSLs 

!+0+% .+C+'4(+.% .20"-1% #$+% FWO%(0+(&0&34-,% &,% &% #44'%

#4% ".+-3/I% #$+% (0+,+-)+% 4/% )$+5")&'% &-.% 0&."4'41")&'%

)4-,3#2+-#,% "-% 1042-.!&#+0% &*4C+% '+C+',% 4/% )4-)+0-%
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!"#$#%&'!()&* +",'-&.*&#)
!-#/)012*"-!3$#1!

452-2'*"-&,*&',

670-2/$&'!

4#)0/'*&8&*7
!

9#'2*&#)

S&G;!Thick"

Bedded!Unit

(TBU)

Silty!sand!and!gravel!layer!

composed!of!younger!

Holocene!alluvial!deposits

Flow!is!generally!northeast!

across!the!plateau!toward!

Franks!Creek,!with!

groundwater!near!the!

northwestern!and!

southeastern!margins!

flowing!radially!outward!

toward!Quarry!Creek!and!

Erdman!Brook.

9!ft/day!

(3.2E"03!centimeters!

[cm]/second![sec])

Surficial!unit!on!the!

north!plateau

S&G;!Slackwater!

Sequence!

(SWS)

Interbedded!silty!sand!and!

gravel!layers!composed!of!

Pleistocene"age!

glaciofluvial!deposits!

partially!separated!from!

the!S&G"TBU!by!a!

discontinuous!silty!clay!

interval

Flow!is!to!the!northeast!

along!gravel!layers!toward!

Franks!Creek.

17!ft/day!

(5.9E"03!cm/sec)

Underlies!a!portion!

of!the!north!

plateau

Weathered!

Lavery!Till

(WLT)

Upper!zone!of!the!Lavery!

till!which!has!been!

exposed!at!the!ground!

surface;!weathered!and!

fractured!to!a!depth!of!

3–16!ft!(0.9–4.9!m);!brown!

in!color!due!to!oxidation;!

contains!numerous!

desiccation!cracks!and!root!

tubes

Flow!has!both!horizontal!

and!vertical!components!

allowing!groundwater!to!

move!laterally!across!the!

south!plateau!before!

moving!downward!into!the!

unweathered!lavery!till!or!

discharging!to!nearby!

incised!stream!channels.

0.07!ft/day!

(2.4E"05!cm/sec);!the!

highest!

conductivities!are!

associated!with!

dense!fracture!zones!

found!within!the!

upper!7!ft!(2!m)!of!

the!unit

Surficial!unit!on!the!

south!plateau

Unweathered!

Lavery!Till

(ULT)

Olive!gray!silty!clay!with!

intermittent!lenses!of!silt!

and!sand;!ranges!up!to!

130!ft!(40!m)!in!thickness

Flow!is!vertically!

downward!at!a!relatively!

slow!rate;!unit!is!

considered!an!aquitard.

0.002!ft/day!

(8.1E"07!cm/sec)

Underlies!both!the!

north!and!south!

plateaus

Lavery!Till!Sand

(LTS)

Thin,!sandy!unit!of!limited!

areal!extent!and!variable!

thickness!within!the!Lavery!

till

Flow!is!to!the!east"

southeast!toward!Erdman!

Brook.

0.2!ft/day!

(8.6E"05!cm/sec)

Primarily!beneath!

the!southeastern!

portion!of!the!

north!plateau

Kent!

Recessional!

Sequence

(KRS)

Interbedded!clay!and!silty!

clay!layers!locally!overlain!

by!coarser"grained!sands!

and!gravels;!pinches!out!

near!the!east!side!of!Rock!

Springs!Road

Flow!is!to!the!northeast;!

recharge!from!the!

overlying!till!and!from!

bedrock!to!the!southwest;!

discharges!into!Buttermilk!

Creek.

0.01!ft/day!

(4.3E"06!cm/sec)

Underlies!most!of!

the!Project,!except!

areas!adjacent!to!

Rock!Springs!Road

TABLE!4"2

Summary!of!Hydrogeology!at!the!WVDP

2!
Hydraulic!conductivities!represent!an!average!of!historical!testing!results.!

Note:!Hydrologic!conditions!of!the!site!are!more!fully!described!in!"Environmental!Information!Document,!Volume!III:!

!!!!!!!!!!!!Hydrology,!Part!4"!(West!Valley!Nuclear!Services!Co.![WVNSCO],!March!1996)!and!in!the!"RCRA!Facility!Investigation

!!!!!!!!!!!!Report!(RFI)!Vol.!1:!Introduction!and!General!Site!Overview"!(WVNSCO!and!Dames!&!Moore,!July!!1997).
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4-7WVDP Annual Site Environmental Report - Calendar Year 2015

!"#$%&'()*(+',-./0#%&'(1',%&23,.(1',4'#5

Analyte!Group Description!of!Parameters

Indicator!Parameters!(I) pH,!specific!conductance!(field!measurements)

Radiological!Indicator!Parameters!(RI) Gross!alpha,!gross!beta,!tritium

Volatile!Organic!Compounds!(V) 6!NYCRR!Part!373"2!Appendix!33!Volatile!Organic!Compounds

Semivolatile!Organic!Compounds!(SV) 6!NYCRR!Part!373"2!Appendix!33!Semivolatile!Organic!Compounds!

and!tributyl!phosphate!

Groundwater!Metals!(M) 6!NYCRR!Part!373"2!Appendix!33!Metals!(antimony,!arsenic,!barium,!

beryllium,!cadmium,!chromium,!cobalt,!copper,!lead,!mercury,!

nickel,!selenium,!silver,!thallium,!tin,!vanadium,!zinc)

Special!Monitoring!Parameters!for!early!

warning!wells!(SM)
!

Aluminum,!arsenic,!barium,!cadmium,!chromium,!cobalt,!copper,!

iron,!lead,!manganese,!mercury,!nickel,!selenium,!silver,!vanadium,!

zinc

Radioisotopic!Analyses:!alpha",!beta",!and!

gamma"emitters!(R)

Carbon"14,!strontium"90,!technetium"99,!iodine"129,!cesium"137,!

radium"226,!radium"228,!uranium"232,!uranium"233/234,!

uranium"235/236,!uranium"238,!total!uranium

Radioisotopic!Analyses!MPPB!Area!(R"MP) Carbon"14,!potassium"40,!cobalt"60,!strontium"90,!technetium"99,!

iodine"129,!cesium"137,!europium"154,!neptunium"237,!

plutonium"238,!plutonium"239/240,!plutonium"241,!uranium"232,!

uranium"233/234,!uranium"235/236,!uranium"238,!americium"241,!

curium"243/244

Strontium"90!(S) Strontium"90

Turbidity!(T) Turbidity

TABLE!4"4

WVDP!Groundwater!Sampling!and!Analysis!Agenda

!
Sampling!for!these!parameters!was!conducted!at!well!502!to!monitor!upgradient!of!the!NPGRS.!!The!NPGRS!is!no!longer!

!!operating.!This!sampling!was!therefore!discontinued!during!the!second!half!of!2015.

!"#$%&!'() *'+,-!
!'&+.!

/-,+%,"

0'"+.

!/-,+%,"

Monitoring!Points!Sampled!"!Analytical 69 55 14

Monitoring!Events 4 4 4

Individual!Analytical!Results 7,293 6,131 1,162

Percent!of!results!below!detection!limits 84% 83% 86%

TABLE!4"5!

2015!Groundwater!Monitoring!Overview!by!Geographic!Area
,

!
!Does!not!include!PTW!monitoring.

!"#$%&!'() *'+,-
.%/"-,+'&012,3+%!

4,5,/%#%5+

6578&'5#%5+,-!

9"&7%8--,5:%

Monitoring!Points!Sampled!"!Analytical 69 38 31

Monitoring!Events 4 4 4

Individual!Analytical!Results 7,293 6,268 1,025

Percent!of!results!below!detection!limits 84% 89% 58%

TABLE!4"6!

2015!Groundwater!Monitoring!Overview!by!Monitoring!Purpose
!

!
!Does!not!include!PTW!monitoring.
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5670'8--,"9':;$%'<-=;&+-4%-$"9'>%#+&$'?' "9%-."&'@%"&'ABCD4-8

E+=1=?% 0+12'&#40I% '"5"#,?% 12".&-)+% '"5"#,?%40%*&)_1042-.L=%%

W+#$4.,%2,+.%#4%.+C+'4(%#$+%POb,%&0+%.",)2,,+.%"-%.+#&"'%

in Appendix D.  Table 4-8 shows groundwater sampling 

results for 2015 compared with applicable GSLs and back-

1042-.%'+C+',=

2#*01(6$30"35(,0*#.-5BCDE(6$5B"

9'+C&#+.% 104,,% *+#&% $&,% *++-%4*,+0C+.% "-% 1042-.!&#+0%%

/045% #$+%OlP%2-"#?% #$+% ,$&''4!+,#%1+4'41")%2-"#%4-% #$+%

-40#$%('&#+&2?%,"-)+%>ffG=% % EO++% #$+%$"1$'"1$#,% /40%>ffG%

&-.% /40% >ff:% "-% T&*'+% :d>=L% % T$+% 0423-+% 1042-.!&#+0%

54-"#40"-1%('&-%-+#!40_%/40%#$+%OlP%2-"#%4-%#$+%-40#$%

plateau includes 36 monitoring wells, three well points, 

&-.% SC+% 1042-.!&#+0% ,++(&1+% '4)&34-,% #$&#% .+'"-+&#+%

#$",%104,,%*+#&%)4-#&5"-&34-=%

[-%M(0"'%JK>>?%789%",,2+.%&%-+!%#+)$-")&'%,#&-.&0.%E789d

OT7d>>fndJK>>L%#$&#%+,#&*'",$+.%&%0+C",+.%,+#%4/%7+0"C+.%

F4-)+-#0&34-%O#&-.&0.,%E7FO,L%/40%0&."4'41")&'%+-C"04--

5+-#&'% (04#+)34-% (0410&5,% &#% 789% /&)"'"3+,% &-.% ,"#+,=%%

T$+,+%7FO,%!+0+%2,+.%#4%+C&'2&#+%1042-.!&#+0%.&#&%)4'-

'+)#+.% "-%JK>;=% %h+)&2,+% #$+0+% ",%-4%7FO% /40%104,,%*+#&%

"-%'"62".%+^2+-#,?%#$+%,#04-325dfK%7FO%E>=>9dKn%sF"j5bL%

",% 2,+.% &,% &% )4-,+0C&3C+% *&,",% /40% )45(&0",4-% !$+0+%

*+#&d+5"t-1%0&."4-2)'".+,%&0+%.+#+)#+.%"-%1042-.!&#+0=%%

]",#40")&'%54-"#40"-1% $&,% +,#&*'",$+.% #$&#% ,#04-325dfK%

",% #$+% 54,#% (0+.45"-&-#% *+#&% +5"`+0% /42-.% "-% ,"#+%

1042-.!&#+0=% % T$+% ,#04-325dfK% )4-)+-#0&34-,% !42'.%

be expected to be about one-half of the gross beta result 

*+)&2,+%#$+%*+#&%"-)'2.+,%,#04-325dfK%&-.%"#,%.&21$#+0%

(04.2)#?%I`0"25dfK=%%T$+0+/40+?%54-"#40"-1%!+'',%&0+%042-

3-+'I%,&5('+.%/40%104,,%*+#&%)4-)+-#0&34-,?%,2((40#+.%

by periodic sample measurement at select wells for 

,#04-325dfK%&-&'I,",=% %Z40%#$+%(20(4,+%4/%#$+%/4''4!"-1%

.",)2,,"4-,?%#$+%,#04-325dfK%7FO%",%2,+.%/40%)45(&0",4-%

!"#$%*4#$%104,,%*+#&%&-.%,#04-325dfK=%%EO++%#$+%@k,+/2'%

[-/405&34-D% ,+)34-% /40% &%.",)2,,"4-%4/%789%7FO,?% &-.%

T&*'+%k[d:%/40%&%'",#%4/%#$+%7FO,%/40%0&."4-2)'".+,%4/%"-#+0-

est at the WVDP.)

Z"120+%:dJ%,$4!,%#$+%+m#+-#%4/%#$+%,#04-325dfK%('25+%"-%

#$+%OlP%2-"#%&,%.+S-+.%*I%#$+%>=K9dKn%sF"j5b%104,,%*+#&%

",4('+#$?%&#%#$0++%35+%"-#+0C&',%,(&--"-1%J>%I+&0,%E>ff:?%

JKK;?%&-.%JK>;L=%%M,%,$4!-?%#$+%('25+Y,%!+,#+0-%*42-.-

&0I%$&,%0+5&"-+.%0+'&3C+'I%)4-,#&-#%,"-)+%>ff:?%*2#%#$+%

('25+Y,%-40#$+0-%&-.%+&,#+0-%+m#+-#,%$&C+%,(0+&.%#4%#$+%

-40#$+&,#% &-.% +&,#=% % T$+% '+&."-1% +.1+% $&,% ."C".+.% "-#4%

#$0++% ,5&''% '4*+,% *+)&2,+% 4/% #$+% C&0"&*'+% 1042-.!&#+0%

a4!%0&#+%&)04,,%#$+%-40#$%('&#+&2%.2+%#4%#$+%$+#+041+-

-+42,%-&#20+%4/%#$+%,+."5+-#,%!"#$"-%#$+%OlP%2-"#=%%T$+%

2-+C+-% .",#0"*234-% 4/% )4&0,+% &-.% S-+% ,4"',% !"#$"-% #$+%

OlP%2-"#%)0+&#+,%(0+/+0+-3&'%(&#$!&I,%/40%1042-.!&#+0%

a4!=% % T$+% PWB%!+'',% #$&#%54-"#40% #$+% ('25+% &-.% #$+%

5+&,20+.% 104,,% *+#&% )4-)+-#0&34-,% &0+% ,$4!-% 4-% #$+%

S120+=%%Z"120+%:dJ%,$4!,%#$&#%/40%JK>;%#$+%>=K9dKn%sF"j5b%

gross beta isopleth in the eastern lobe does not extend 

beyond the PTW.

P04,,%*+#&%)4-)+-#0&34-%#0+-.,%4C+0%#$+%'&,#%>K%I+&0,%&#%

monitoring wells located within the plume and near for-

mer lagoon 1 are shown on Figures 4-3 through 4-7 and 

:d>K=% % T$+,+%.&#&%&0+%('4`+.%4-%&% '41% ,)&'+R% #$+0+/40+?%

an increase from one gridline to the next represents a 

>Kd/4'.%"-)0+&,+%"-%)4-)+-#0&34-=%%T$+%'41%,)&'+%!&,%2,+.%

,4% #$&#% .&#&% /045% *&)_1042-.% '4)&34-,% E!"#$% )4-)+--

#0&34-,%"-%#$+%>=K9dKf%sF"j5b%0&-1+L%&-.%.&#&%/045%#$+%

)+-#0&'%('25+%E!"#$%)4-)+-#0&34-,%"-%#$+%>=K9dK:%sF"j5b%

0&-1+?%>KK?KKK%35+,%$"1$+0%#$&-%*&)_1042-.L%)42'.%*+%

('4`+.%4-%#$+%,&5+%10&($,=%%

Z"120+% :dG% "''2,#0&#+,% #$+% 104,,% *+#&% )4-)+-#0&34-,% "-%

groundwater wells located immediately downgradient of 

#$+%WBBh?%#$+%,#04-325dfK%,420)+%&0+&?%&-.%&'4-1%#$+%

!+,#+0-%+.1+%4/%#$+%('25+%E&#%!+''%<nKfL=%%U+''%:K<%&-.%

#$+%/420%WBBh%!+'',%EWBdK>?%dKJ?%dKG?%&-.%dK:?%"-,#&''+.%

"-% Fo% JK>KL?% '4)&#+.% -40#$+&,#% 4/% #$+%WBBh% )'4,+,#% #4%

the source area, exhibit the highest gross beta concen-

#0&34-,% E2(%#4%;=JG9dK:%sF"j5b% "-% H2-+%JK>;?%,$4!-% "-%

M((+-."m% 7dJL% 4/% &-I% 0423-+'I% 54-"#40+.% !+'',% "-% #$+%

PWB=%%T$+%JK>;%104,,%*+#&%)4-)+-#0&34-,%&#%#$+,+%!+'',%

0+5&"-+.%0+'&3C+'I%,#&*'+%#$0421$42#%#$+%I+&0=%%

Z"120+% :d:% "''2,#0&#+,% 104,,% *+#&% )4-)+-#0&34-,% "-%

wells 104, 501, 502, and 8604 centrally located within the 

('25+% &0+&=% % F4-)+-#0&34-% 0&-1+,% "-% #$+,+%!+'',%!+0+%

also generally similar in 2015 as compared with 2014.

Z"120+%:d;%"''2,#0&#+,%104,,%*+#&%)4-)+-#0&34-,%&#%54-"-

toring wells 105, 116, and 8603, upgradient of the PTW.  

T$+%104,,%*+#&%)4-)+-#0&34-%&#%!+''%>>n%,$4!,%&%,'4!'I%

increasing trend.

Z"120+%:dn% "''2,#0&#+,%104,,%*+#&% )4-)+-#0&34-,%&#%54--

itoring wells 801, 803, 804, and 8612, downgradient of 

#$+%BTU=% % T$+%('25+Y,% '+&."-1% +.1+%$&.%5"10&#+.%(&,#%

the PTW before it was installed in 2010 as indicated by 

104,,%*+#&%'+C+',%4*,+0C+.%"-%.4!-10&."+-#%!+'',%(0"40%#4%

BTU% "-,#&''&34-% "-%e4C+5*+0% JK>K=% % F4-)+-#0&34-,% "-%

#$+,+%!+'',%)$&-1+.%*I%0+'&3C+'I%,5&''%&542-#,%"-%JK>;=%%

F4-3-2+.% 54-"#40"-1% !"''% .+#+05"-+% !$+#$+0% 104,,%

*+#&%)4-)+-#0&34-,%.+)0+&,+%%4C+0%35+%&,%540+%#0+&#+.%

groundwater migrates out of the PTW.   

<#.&0#*&.%(30(2#*01(6$30"35(,""F+?  Groundwater is also 

monitored along the northeast edge of the north plateau, 
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Isopleth lines at 1E-06 µCi/mL (Gross Beta TOGS)

Note: Concentrations are from groundwater collected in

          December 2015. Wells labeled with an asterick (*)

          had concentrations less than 1E-07 µCi/mL.

      GROSS BETA 
CONCENTRATIONS
   (December 2015)

WELL ID      (µCi/mL)   

   Main Plant Area
408             2.10E-04
8609           1.47E-06
MP-01        2.98E-04      
MP-02        3.84E-04
MP-03        2.56E-04      
MP-04        3.44E-04

   Central  Plume
104            7.18E-05    
501            1.02E-04      
502            9.16E-05
8604          6.40E-05

 Upgradient of PTW
105            7.03E-05
106            2.37E-06   
116            3.98E-05  
8603          8.04E-05   

Downgradient of PTW
801            5.38E-06    
802            1.36E-06    
803            2.50E-06
804            3.56E-07

          Seeps
GSEEP       2.86E-07
SP04          3.85E-07 
SP06          4.51E-07
SP11          1.58E-06
SP12          3.38E-07

   Former Lagoon 1  
111             6.13E-06
8605          8.97E-06      

PTW Alignment

LEGEND

2015 Gross Beta Isopleth

2005 Gross Beta Isopleth!!

1994 Gross Beta Isopleth
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5670'8--,"9':;$%'<-=;&+-4%-$"9'>%#+&$'?' "9%-."&'@%"&'ABCD4-10

where it seeps from the steep banks incised by Erdman 

h044_% &-.% Z0&-_,% F0++_=% % T$+% .4!-10&."+-#% ,++(&1+%

'4)&34-,% EPO99B?% OBK:?% OBKn?% OB>>?% &-.% OB>JL?% '4)&#+.%

east of the CDDL outside of the WVDP fence line, mon-

"#40%)4-."34-,%4-% #$+%+.1+%4/% #$+%-40#$%('&#+&2%!$+0+%

1042-.!&#+0%.",)$&01+,%#4%#$+%,20/&)+=%%EO++%Z"120+%:dJ=L%%%

P04,,%*+#&%)4-)+-#0&34-,%*+1&-%"-)0+&,"-1%&#%#$+%,++(,%

,+C+0&'%I+&0,%*+/40+%#$+%BTU%!&,%"-,#&''+.%&,%,$4!-%*I%

#$+%#+-dI+&0%#0+-.%10&($,%4/%104,,%*+#&%)4-)+-#0&34-,%&#%

#$+,+%SC+%,++(%54-"#40"-1%(4"-#,%EZ"120+%:dgL=%%T$+%,#04--

325dfK%)4-)+-#0&34-,%"-%#$+%-40#$%('&#+&2%('25+%$&C+%

been demonstrated to be approximately half of the gross 

*+#&%)4-)+-#0&34-,?%,211+,3-1%#$+%789%7FO,%$&C+%-4#%

*++-%+m)++.+.%&#%&-I%4/%#$+%,++(%'4)&34-,=%%

M--2&'% &C+0&1+% 104,,% *+#&% )4-)+-#0&34-,% &#% #$+% ,++(,%

!+0+% ('4`+.% &1&"-,#% ,20/&)+% !&#+0% *&)_1042-.% C&'2+,%

because water from seepage points occasionally may 

"-)'2.+% ,20/&)+% !&#+0% E"=+=?% &#% ,++(&1+% '4)&34-% OB>>L=%

M--2&'% &C+0&1+% )4-)+-#0&34-,% &#% ,++(% '4)&34-,% OBKn?%

SP11, and SP12 increased slightly during 2015 as the lead-

"-1%+.1+%4/% #$+%('25+%)4-3-2+,%#4%5"10&#+%.4!-10&."-

+-#=%%T$+%,#04-325dfK%"-%#$+%1042-.!&#+0%5"10&#+,%540+%

,'4!'I% #$&-% #$+% 1042-.!&#+0% "#,+'/=% % T$+% ,#04-325dfK%

adsorbs to the subsurface soils and slowly desorbs back 

into the groundwater due to chemical processes.  The 

JK>;%104,,%*+#&%)4-)+-#0&34-,%&#%#$+%#!4%,42#$+0-54,#%

seeps, seeps SP04 and GSEEP, decreased compared with 

JK>:?%(4#+-3&''I%.2+%#4%BTU%#0+&#+.%1042-.!&#+0%0+&)$-

ing this area.

  

<#.&0#*&.%( 30( 01"( 2#*01"3+0( ,;3BF( 9*3&.3%"?  The 

western and central lobes of the plume downgradient 

4/% #$+% BTU% &0+% (&03&''I% "-#+0)+(#+.% *I% #$+% -40#$+&,#%

,!&5(% .0&"-&1+% ."#)$% a4!"-1% !+,#% #4% +&,#% &)04,,% #$+%

('25+Y,%'+&."-1%+.1+=%%EO++%Z"120+%:dJ%&-.%Z"120+%MdJ%"-%

M((+-."m%M=L%%T4#&'"c+.%a4!%#$0421$%#$+%.0&"-&1+%."#)$%",%

recorded biweekly. Surface water samples are collected 

*"!++_'I% &-.% &-&'Ic+.% /40% 0&."4'41")&'% )4-,3#2+-#,% &#%

,&5('"-1%'4)&34-%UeOUMWB%'4)&#+.%&#%#$+%UV7B%(04X-

ect boundary.  North plateau plume groundwater seep-

"-1% "-#4% #$",% ."#)$% ",% *+'"+C+.% #4% *+% #$+%5&"-% ,420)+% 4/%

#$+%,#04-325dfK%&)3C"#I%&#%UeOUMWB=% %M((04m"5&#+'I%

J>=>%5"''"4-%1&'%Egf=f%5"''"4-%bL%4/%!&#+0%a4!+.%#$0421$%

#$",%54-"#40"-1%(4"-#%"-%JK>;=%%EO++%@U&#+0*40-+%9^2+-#%

W4-"#40"-1D%"-%F$&(#+0%J=L

P04,,% *+#&% &-.% ,#04-325dfK% )4-)+-#0&34-,% &#%

UeOUMWB% +m$"*"#% ,+&,4-&'% C&0"&*"'"#I=% % M,% ,$4!-% 4-%

Z"120+% :d<?% &--2&'% &C+0&1+% ,#04-325dfK% )4-)+-#0&34-,%

&#% UeOUMWB% $&C+% *++-% &*4C+% #$+% ,#04-325dfK% 7FO%

/40%+&)$%4/% #$+% '&,#%>K%I+&0,=% %T$+%JK>;%&--2&'%&C+0&1+%

,#04-325dfK% )4-)+-#0&34-% ,$4!-% 4-% Z"120+% :d<% ",% &%

-4-da4!d!+"1$#+.%&C+0&1+?%&-.%#$+0+/40+%."\+0,%,'"1$#'I%

/045%#$+%a4!d!+"1$#+.%&C+0&1+%,$4!-%"-%T&*'+%JdJ=%%T$+%

-4-da4!d!+"1$#+.% &C+0&1+% ,$4!-% 4-% Z"120+% :d<% &-.%

#$+%a4!%!+"1$#+.%&--2&'% &C+0&1+% ,$4!-%4-%Z"120+%Jd>%

both decreased slightly in 2015 as compared to 2014.  

h4#$% &C+0&1+,% 0+5&"-% *+'4!% #$+% &--2&'% &C+0&1+,% /045%

JKKg%#4%JK>K%(0"40%#4%"-,#&''&34-%4/%#$+%BTU=%%T$+%,#04--

325dfK% 0+'+&,+.% #$0421$%UeOUMWB%&))42-#+.% /40%&-%

&--2&'% +,35&#+.% .4,+% 4/% >=n9dKJ%50+5% "-% JK>;=% % EO++%

@W&m"525%74,+%pU&#+0*40-+q%#4%&-%8\dO"#+%[-."C".2&'D%

in Chapter 3.)

Monitoring of surface water downstream of the WVDP 

&#% #$+% S0,#% (4"-#% 4/% (2*'")% &))+,,?% Z+'#4-% h0".1+% 4-%

F&`&0&212,% F0++_% E'4)&34-% UZZ9bhAL?% )4-3-2+.% #4%

,$4!% #$&#% ,#04-325dfK% )4-)+-#0&34-,% "-% JK>;% !+0+%

,"5"'&0%#4%$",#40")&'%)4-)+-#0&34-,%/045%#$+%F&`&0&212,%

F0++_% *&)_1042-.% ,20/&)+% !&#+0% '4)&34-% &#% h"1+'4!%

h0".1+%EUZh[PhAL=%%T$+%JK>;%&--2&'%&C+0&1+%)4-)+-#0&-

34-%&#%UZZ9bhA%!&,%&%-4-d.+#+)#=

,0*#.-5BCDE(6$5B"(:"B"4&3-#.(

I'->&-"+

Full-Scale Permeable Treatment Wall (PTW).  In 

e4C+5*+0% JK>K?% &-% <nKdrd'4-1% /2''d,)&'+% BTU% !&,%

"-,#&''+.%#4%#0+&#%#$+%-40#$%('&#+&2%,#04-325dfK%('25+=%%

T$+%BTU%$&,%4(+0&#+.%-4!%/40%4C+0%SC+%/2''%I+&0,=%%T$+%

4C+0&''% &C+0&1+%)4-)+-#0&34-,%4/% ,#04-325dfK% "55+."-

ately downgradient of the PTW are lower than they were 

!$+-% #$+%!&''% !&,% "-,#&''+.% "-.")&3-1% #$&#% #$+% BTU% ",%

0+54C"-1% ,#04-325dfK% /045% #$+% 1042-.!&#+0=% % M% 5&(%

C"+!%&-.%)04,,d,+)34-%4/%#$+%BTU%"-,#&''&34-% ",%,$4!-%

on Figure 4-9. 

T$+%BTU%!&,%"-,#&''+.%#$0421$%#$+%+-30+%#$")_-+,,%4/%#$+%

OlP%2-"#% E"-)'2."-1% #$+% Thk%&-.% #$+% OUO?%!$+0+%(0+,-

ent), and was keyed into the underlying, low-permeability 

kbT=%%P0&-2'&0%)'"-4(3'4'"#+%E"=+=?%c+4'"#+L?%&%-&#20&'%5"-+0&'%

!"#$%&%(4042,%,#02)#20+%#$&#%#0&(,%(4,"3C+'I%)$&01+.%"4-,%

*I%"4-%+m)$&-1+?%"-)'2."-1%,#04-325?%!$"'+%&''4!"-1%#$+%

groundwater to pass through, was used as the treatment 

media in the PTW.  A lined storm water drainage ditch 

EO5&0#d7"#)$uL% !&,% &',4% "-,#&''+.% "-% O+(#+5*+0% JK>K%

south of the PTW to intercept storm water from upland 

site areas and route it around the PTW to Franks Creek. 

The PTW was selected and designed to address three 

0+5+."&'%&)34-%4*X+)3C+,%EAM8,LQ

 

v% AM8%>Q%A+.2)+%40%+'"5"-&#+%,#04-325dfK%(0+,+-)+% "-%

1042-.!&#+0%,++(&1+%'+&C"-1%40%(4#+-3&''I%+m"3-1%#$+%



 !"#$%&'()'*&+,-./"$%&'0&+$%12+-'0&+3&"4
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north plateau to ALARA, with a goal to be less than the 

7+0"C+.%F4-)+-#0&34-%P2".+%E7FPL%4/%>=K9dKn%sF"j5b%

E#$+% AM8,% /40% #$+% BTU%!+0+% .+#+05"-+.% *+/40+% #$+%

DCGs, found in superceded DOE Order 5400.1, were 

0+('&)+.%*I%#$+%7FO,LR

v% AM8% JQ% W"-"5"c+% #$+% /2#20+% +m(&-,"4-% 4/% #$+% ,#04--

325dfK%('25+%*+I4-.%"#,%)200+-#%5&((+.%'"5"#,R%&-.

v% AM8%GQ%9-,20+% #$&#%&% #+)$-4'41I% ,+'+)#+.% /40% )200+-#%

)4-#&"-5+-#%4/%#$+%,#04-325dfK%('25+%.4+,%-4#%(0+-

clude any strategies for addressing the plume during 

site decommissioning.

The PTW placement was chosen to not transect the CDDL 

and to limit the expansion of groundwater impacted by 

,#04-325dfK%&#%40%&*4C+% #$+%>=K9dK;%sF"j5b% '+C+'?%&-.%

)4-,+62+-#'I?% *I% .+,"1-?% % .".% -4#% )&(#20+% #$+% ('25+Y,%

'+&."-1%+.1+%&,%"#%+m",#+.%"-%e4C+5*+0%JK>K=%O#04-325dfK%

)4-)+-#0&34-,% #$&#% +m",#+.% .4!-10&."+-#% 4/% #$+% BTU%

(0"40%#4%#$+%BTUY,%"-,#&''&34-%!+0+%+m(+)#+.%#4%"-)0+&,+%

/40%&%(+0"4.%4/%35+?%&-.%#$+-%+C+-#2&''I%.+)0+&,+%!$+-%

groundwater treated by the PTW begins to reach these 

downgradient areas.  Recent north plateau monitoring 

,$4!,%+C".+-)+%4/%#0+&#+.%1042-.!&#+0%+m"3-1%#$+%BTU%%

downgradient of the wall.

A+54C&'%4/%#$+%WBBh%&-.%+m)&C&3-1%,2*,20/&)+%,4"',%"-%

#$+%('25+%,420)+%&0+&%&0+%)45(4-+-#,%4/%789Y,%A87%/40%

.+)455",,"4-"-1% &-.j40% '4-1d#+05% ,#+!&0.,$"(% 4/% #$+%

WVDP and the WNYNSC.  Long-term strategies for man-

agement of the non-source area of the plume, including 

#$+%BTU?%!"''%*+%+C&'2&#+.%&,%(&0#%4/%#$+%B$&,+%J%.+)","4--

making process for the WVDP and the WNYNSC. 

6@7( 6"*/#*B3.'"( <#.&0#*&.%( 6$3.( J6@76<6K?  The 

BTUBWB%!&,%.+C+'4(+.%&-.%"5('+5+-#+.%"55+."&#+'I%

/4''4!"-1% #$+%BTU% "-,#&''&34-=% % T$",% ('&-%.+,)0"*+,% #$+%

performance monitoring requirements for the PTW.  

w2&0#+0'I% ,&5('"-1% &-.% 54-#$'I% "-,(+)34-,% !+0+% (+0-

/405+.%#$0421$42#%JK>;=%%F4''+)#+.%.&#&%!&,%+C&'2&#+.%

consistent with the PTWPMP.

B+0/405&-)+%54-"#40"-1%.&#&%)4''+)#+.%#4%.&#+%)4-3-2+%

to indicate: 

v% 1042-.!&#+0%a4!%(&`+0-,%"-%#$+%BTU%&0+&%&0+%,"5"'&0%

#4%a4!%(&`+0-,%4*,+0C+.%(0"40% #4%BTU%)4-,#02)34-?%

"-.")&3-1%#$&#%#$+%BTU%"-,#&''&34-%.4+,%-4#%,2*,#&--

3&''I% &'#+0% 1042-.!&#+0%a4!%)4-."34-,%4-% #$+%-40#$%

('&#+&2R

v% 1042-.!&#+0% #0+&#5+-#% *I% "4-% +m)$&-1+% ",% 4))200"-1%

&,% +C".+-)+.% *I% #$+% /&)#% #$&#% ,#04-325dfK% &)3C"#I%

in  groundwater inside the PTW typically is either not 

.+#+)#+.% 40% ,2*,#&-3&''I% '4!+0% 4C+0&''% #$&-% ,#04--

325dfK%&)3C"#I%'+C+',%2(10&."+-#%4/%#$+%BTUR%

v% 1+4)$+5")&'%."\+0+-)+,%4*,+0C+.%"-%1042-.!&#+0%#$&#%

$&,%5"10&#+.% "-#4%40%#$0421$%#$+%c+4'"#+%&',4% "-.")&#+%

#$&#%"4-%+m)$&-1+%E"=+=?%#0+&#5+-#L%",%4))200"-1R%

v% #$+% 54,#% +'+C&#+.% )4-)+-#0&34-,% 4/% ,#04-325dfK%

4*,+0C+.%"-,".+%#$+%BTU%4))20%!"#$"-%0+'&3C+'I%-&004!%

c4-+,%!$")$%&0+%'4)&#+.%!$+0+%('25+%5"10&34-%2(10&-

."+-#%4/%#$+%BTU%/4''4!,%(0+/+0+-3&'%1042-.!&#+0%a4!%

(&#$,?%,2)$%&,%(0+/+0+-3&'%5"10&34-%#$0421$%#$+%OUOR

v% ,#04-325dfK% &)3C"#I% "-% 1042-.!&#+0% "55+."&#+'I%%

.4!-10&."+-#%4/%#$+%BTU%$&,%.+)0+&,+.%4C+0&''R%&-.

v% ,#04-325dfK% &)3C"#I% #$&#% $&.% &'0+&.I% 5"10&#+.% (&,#%

#$+%BTU%(0"40%#4%"#,%"-,#&''&34-%",%)4-3-2"-1%#4%5"10&#+%

.4!-10&."+-#=%%]4!+C+0?%,#04-325dfK%)4-)+-#0&34-,%

are decreasing in some wells further downgradient of 

#$+%BTU%&-.%&0+%+m(+)#+.%#4%)4-3-2+%#4%.+)0+&,+%4C+0%

35+%&,%1042-.!&#+0%#0+&#+.%*I%#$+%BTU%a4!,%#4!&0.,%

these areas.

720"-1%JK>;?%#$+0+%!+0+%-4%.+#+)#+.%,#04-325dfK%)4--

)+-#0&34-,% 10+&#+0% #$&-% >=K9dK;% sF"j5b% E>K?KKK% (F"jbL%

.4!-10&."+-#%4/%#$+%BTU%&-.%-4%.+#+)#+.%,#04-325dfK%

)4-)+-#0&34-,%&*4C+%>=K9dKn%sF"j5b%E>?KKK%(F"jbL%"-%#$+%

.4!-10&."+-#%+&,#+0-%'4*+%4/%#$+%,#04-325dfK%('25+=

T$+,+%4*,+0C&34-,%"-.")&#+%#$+%4-14"-1%(04)+,,+,%!"#$"-%

#$+% BTU% )4-3-2+% #4% &)$"+C+% #$+% AM8,% .+S-+.% "-% #$+%

BTUBWB%&-.%,$4!-%"-%#$+%(0+C"42,%,+)34-=

2#*01(6$30"35(!*#5.4;30"*(<#.&0#*&.%(6$3.(J26!<6K?(((

M% ,2(('+5+-#&0I% eBPWB%!&,% &',4% .+C+'4(+.% "-% JK>K?%

"-% )4-X2-)34-%!"#$% )45('+3-1% #$+% /2''d,)&'+%BTU=% %T$+%

(0"5&0I%4*X+)3C+%4/%#$+%eBPWB%",%#4%54-"#40%#$+%,#04--

325dfK%('25+%5"10&34-% "-%1042-.!&#+0% /&0#$+0%2(10&-

dient and downgradient of the PTW than the areas mon-

itored under the PTWPMP.  This monitoring program, 

which includes quarterly gross beta sampling at 26 well 

'4)&34-,%&-.%!&#+0%'+C+'%5+&,20+5+-#,%&#%:K%!+''%'4)&-

34-,?% !&,% (+0/405+.% )4-)200+-#% !"#$% #$+% BTUBWB%

throughout 2015.  Data from these wells supports the 

.+C+'4(5+-#% 4/% 1042-.!&#+0% +'+C&34-% )4-#420,% &-.%

gross beta isopleths.
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6@7(6*#0"'-#.(3.4(L"+0(<3.3%"B".0(6$3.?((The north 

('&#+&2% BTU% (04#+)34-% &-.% *+,#% 5&-&1+5+-#% ('&-%

.+,)0"*+,% *+,#% 5&-&1+5+-#% (0&)3)+,% "5('+5+-#+.% #4%

"-)0+&,+%#$+%+\+)3C+-+,,%&-.%'4-1+C"#I%4/%#$+%BTU=%%T$+%

(0&)3)+,% "-)'2.+% +'"5"-&34-% 4/% 04&.d,&'#% 2,+% -+&0% #$+%

BTU%E*+)&2,+%#$+%"4-,%!"''%)45(+#+%!"#$%#$+%,#04-325dfK%

40%0+54C&'%"-%#$+%BTUL?%,#405%!&#+0%5&-&1+5+-#%C"&%#$+%

2(10&."+-#%O5&0#d7"#)$u?%&-.%54-#$'I%"-,(+)34-,=

2#*01(6$30"35(!*#5.4;30"*(:"'#>"*M(,M+0"B(J26!:,K. 

[-%>ff;?%#$+%eBPAO%!&,%"-,#&''+.%#4%,'4!%#$+%&.C&-)+%4/%

#$+% ,#04-325dfK%('25+=% % EO++% Z"120+% :dJ=L% % T$+%eBPAO%

consists of three wells used to extract contaminated 

groundwater.  Extracted groundwater was transferred 

#4% #$+% bbUJ% /40% #0+&#5+-#% *I% "4-% +m)$&-1+% #4% 0+54C+%

,#04-325dfK=% % T$+% #0+&#+.% 1042-.!&#+0%!&,% 2'35&#+'I%

.",)$&01+.%#$0421$%#$+%'&144-%,I,#+5%#4%90.5&-%h044_%

C"&%#$+%OB79Od(+05"`+.%42x&''%KK>=%

h&,+.%4-%1042-.!&#+0%('25+%5"31&34-%(04C".+.%*I%#$+%

PTW, the NPGRS was shut down in April 2013.  Closure of 

the NPGRS will be performed in accordance with SPDES 

closure requirements.

Pilot-Scale PTW.  A pilot-scale PTW was constructed in 

>fff%!"#$%&%)'"-4(3'4'"#+%,+'+)#+.%/40%"#,%&*"'"#I%#4%&.,40*%

,#04-325dfK%"4-,%/045%1042-.!&#+0=%%T$+%.&#&%)4''+)#+.%

.20"-1%#$+%#+,3-1%4/%#$+%("'4#%BTU%$+'(+.%.+#+05"-+%#$&#%

#$+%BTU%#+)$-4'41I%!&,%&-%+\+)3C+%0+5+."&34-%5+#$4.%

/40%,#04-325dfKd)4-#&5"-&#+.%1042-.!&#+0=%%T$0++%!+'',%

within the pilot-scale PTW were monitored in 2015 under 

#$+%eBPWB%#4%,2((40#%.+'"-+&34-%4/%a4!%&-.%#0&-,(40#%

of the plume across the north plateau.

N01"*(!*#5.4;30"*(,3BF$&.%(

NO+"*>3-#.+(#.(01"(2#*01(6$30"35

Monitoring Near Former Lagoon 1.  Southeast of the 

,#04-325dfK%('25+?%+'+C&#+.%104,,%*+#&%)4-)+-#0&34-,%

are documented in groundwater downgradient of former 

'&144-%>?%!$")$%!&,%*&)_S''+.%"-%>f<:=%%EO++%Z"120+%:dJ=L%

P04,,%*+#&%)4-)+-#0&34-,%"-%!+'',%<nK;%&-.%>>>%&0+%)4--

,",#+-#'I%&*4C+%#$+%,#04-325dfK%7FO%&-.%&0+%0+5&"-"-1%

stable from year to year, as shown in the 10-year trend 

10&($%4-%Z"120+%:d>K=% % T$+%104,,%*+#&%&)3C"#I% ,420)+% ",%

assumed to be the radiologically contaminated material 

2,+.%&,%*&)_S''%&-.%#$+%0+,".2&'%,+."5+-#%!"#$"-%/405+0%

lagoon 1.

@*&-5B( &.( 2#*01( 6$30"35( !*#5.4;30"*?  On the north 

('&#+&2?%+'+C&#+.%#0"325%)4-)+-#0&34-,%$&C+%$",#40")&''I%

*++-%4*,+0C+.%.4!-10&."+-#%4/%#$+%WBBh?%-+&0%#$+%bMP%

,#40&1+%$&0.,#&-.?%&-.%&.X&)+-#%#4%&-.%.4!-10&."+-#%4/%

#$+%'&144-%,I,#+5=%%T0"325%)4-)+-#0&34-,%,"#+!".+%$&C+%

*++-% )4-,",#+-#'I% .+)0+&,"-1=% T0"325% $&,% &% 0+'&3C+'I%

,$40#%$&'/d'"/+%E&*42#%>J=G%I+&0,L%&-.%."'234-%/045%,20/&)+%

!&#+0% "-S'#0&34-%&-.%1042-.!&#+0%0+)$&01+%)4-#0"*2#+,%

#4% #$+%.+)0+&,+=% %A+,".2&'% #0"325%&)3C"#I% ",%.2+% #4% /40-

5+0%-2)'+&0% /2+'% 0+(04)+,,"-1%4(+0&34-,=% %M,% ,$4!-% "-%

T&*'+%:dg?%#$+%5&m"525%#0"325%)4-)+-#0&34-%5+&,20+.%

in groundwater from the north plateau in 2015, 2.31E-05 

sF"j5b?% 4))200+.% &#% !+''% (4"-#%UBdF?% .4!-10&."+-#% 4/%

#$+%WBBh=% % EO++%Z"120+%Mdf% /40% #$+%!+''%(4"-#% '4)&34-=L%%

T$",%)4-)+-#0&34-%!&,%&((04m"5&#+'I%#!4%40.+0,%4/%5&1-

-"#2.+%*+'4!%#$+%7FO%/40%#0"325%4/%>=f9dKG%sF"j5b=

:34&#&+#0#F&'(,3BF$&.%(:"+5$0+(#.(01"(2#*01(6$30"35?  In 

&.."34-%#4%*+"-1%&-&'Ic+.%/40%104,,%&'($&?%104,,%*+#&?%#0"-

325?%&-.%,#04-325dfK?%,&5('+,%/045%+"1$#%1042-.!&#+0%

!+'',%"-%#$+%-40#$%('&#+&2%OlP%2-"#%%E:K>?%:Kn?%:K<?%>GK:?%

&-.% WBdK>% #$0421$% WBdK:L% !+0+% &-&'Ic+.% /40% ,(+)"S)%

0&."4-2)'".+,=% % EO++%T&*'+,%:dG%&-.%:d:=L% %T$+%5&m"525%

0&."4-2)'".+%)4-)+-#0&34-,%5+&,20+.%&#%+"#$+0%#$+%-40#$%

or south plateau during 2015 are presented in Table 4-7.

T$+%WBBh%!+'',%EWBdK>?%dKJ?%dKG?%&-.%dK:L%&0+%&-&'Ic+.%

/40% #$+% /4''4!"-1%&.."34-&'% 0&."4",4#4(+,% #4% "-C+,31&#+%

#$+"0% (0+,+-)+% &,% &% 0+,2'#% 4/% /405+0%WBBh% 4(+0&34-,Q%%

-+(#2-"25dJGg?%('2#4-"25dJG<?%('2#4-"25dJGfjJ:K?%('2-

#4-"25dJ:>?%&5+0")"25dJ:>?%&-.%)20"25dJ:GjJ::=% %U+''%

WBdKJ%I"+'.+.%&%C+0I%'4!?%+,35&#+.%)4-)+-#0&34-%4/%-+(-

#2-"25dJGg%E>=g9d>K%sF"j5bL?%&-.%&%C+0I%'4!?%+,35&#+.%

)4-)+-#0&34-% 4/% &5+0")"25dJ:>% EJ=f<9d>>% sF"j5bL%!&,%

4*,+0C+.%"-%!+''%WBdK:%"-%Fo%JK>;=%%EO++%M((+-."m%7dJ?%

T&*'+%7dJ]=L%%h4#$%0+,2'#,%&0+%4-'I%5&01"-&''I%&*4C+%#$+"0%

.+#+)34-%'"5"#,=

:"+5$0+(/#*(8#$3-$"(3.4(,"B&>#$3-$"(N*%3.&'()#BF#5.4+(

J8N)+( 3.4( ,8N)+K?% % B+0% #$+% GKK<E$L% F4-,+-#% 80.+0?%

,+'+)#%!+'',%!"#$"-%#$+%OlP%2-"#%&0+%54-"#40+.%/40%V8F,%

&-.%OV8F,%*+)&2,+%)4-)+-#0&34-,%4/%#$+,+%)45(42-.,%

+m)++."-1% eoO79F% T+)$-")&'% &-.% 8(+0&34-&'% P2".&-)+%

O+0"+,% ET8POL% >=>=>% F'&,,% PM% P042-.!&#+0% w2&'"#I%

Standards were detected in some groundwater samples 

collected during the RFI.

T$+% 4-'I% OlP% 2-"#% 54-"#40"-1% '4)&34-% !"#$% (0+C"42,'I%

)4-,",#+-#%(4,"3C+%V8F%.+#+)34-,%!&,%!+''%<n>J?%'4)&#+.%

northeast and downgradient of the CDDL at the north-

east edge of the north plateau.  Figure 4-11 illustrates the 

)4-)+-#0&34-% 0&-1+,% 4/% /420% V8F,% $",#40")&''I% .+#+)#+.%

at well 8612.  No VOCs were detected during 2015.  The 

V8F,%(0+C"42,'I%.+#+)#+.% "-%!+''%<n>J%&0+%(0+,25+.%#4%

be from wastes buried in the CDDL. 



 !"#$%&'()'*&+,-./"$%&'0&+$%12+-'0&+3&"4

5670'8--,"9':;$%'<-=;&+-4%-$"9'>%#+&$'?' "9%-."&'@%"&'ABCD 4-13

ThB?%&-%OV8F?%$&,%*++-%)4-3-2&''I%.+#+)#+.% "-%1042-.-

water from well 8605, downgradient of former lagoon 1 

,"-)+%54-"#40"-1% &#% #$",% '4)&34-% *+1&-=% % M% T8PO% >=>=>%

water quality standard has not been established for 

ThB=% % T$+% 5&m"525% )4-)+-#0&34-% 5+&,20+.% "-% JK>;%

E>Gn%s1jbL%!&,%,"1-"S)&-#'I% '4!+0%#$&-%#$+%$",#40")%$"1$%

4/%gKK%s1jb%5+&,20+.% "-%7+)+5*+0%>ffn=% %8C+0&''% )4--

)+-#0&34-,% 4/% ThB% &#% !+''% <nK;% &0+% .+)0+&,"-1=% % EO++%

Z"120+%:d>J=L%%]",#40")&''I?%ThB%$&,%&',4%*++-%.+#+)#+.%"-%

!+''%>>>?% '4)&#+.%-+&0%!+''%<nK;?%*2#%&#% )4-)+-#0&34-,%

)'4,+%#4%#$+%.+#+)34-%'"5"#%4/%>K%s1jb=%%720"-1%JK>;?%ThB%

!&,%%.+#+)#+.%"-%!+''%>>>%&#%+,35&#+.%)4-)+-#0&34-,%4/%

<=Gn%&-.%G=K;%s1jb=%%T$+,+%#!4%!+'',%&0+%"-)'2.+.%4-%#$+%

*4`45%4/%T&*'+%:d<=%%ThB%",%#$421$#%#4%*+%0+,".2&'%)4--

#&5"-&34-% /045% '"62".% !&,#+%5&-&1+5+-#% &)3C"3+,% "-%

the former lagoon 1 area during nuclear fuel reprocessing.

<"03$+(,3BF$&.%(#.(01"(2#*01(6$30"35?  In 2005, 2007, 

&-.%JKK<?%,+'+)#%1042-.!&#+0%!+'',%!+0+%,&5('+.%#4%+C&'-

2&#+%5+#&',%)4-)+-#0&34-,%"-%1042-.!&#+0%"5(&)#+.%*I%

#$+%,#04-325dfK%('25+%5"10&3-1%/045%#$+%WBBh%,420)+%

&0+&=%%e4%5+#&',%$&C+%*++-%.+#+05"-+.%#4%*+%&,,4)"&#+.%

!"#$%#$+%,#04-325dfK%('25+=%

720"-1% JK>;?% 0423-+% 5+#&',% ,&5('"-1% )4-3-2+.% #4% *+%

performed, as outlined in the GMP.  The sampling results 

were compared with the established GSLs and background 

'+C+',=%%EO++%T&*'+%:d<=L%%T$+%4-'I%5+#&',%.+#+)#+.%&*4C+%

background in groundwater in 2015 were barium, chro-

5"25?% )4((+0?% &-.%-")_+'=% % h&0"25%!&,%.+#+)#+.% &*4C+%

*&)_1042-.%)4-)+-#0&34-,%&#%!+'',%;KJ?%WBdK>?%%WBdKG?%

&-.%WBdK:=%%F4((+0%!&,%.+#+)#+.%&*4C+%*&)_1042-.%)4--

)+-#0&34-,%&#%!+'',%;KJ%&-.%WBdK:=%e")_+'%!&,%.+#+)#+.%

&#%)4-)+-#0&34-,%&*4C+%*&)_1042-.%&-.%#$+%POb%"-%!+'',%

:K;?%;KJ%&-.%gKn=%%F$045"25%!&,%.+#+)#+.%&*4C+%*&)_-

ground and the GSL at wells 405, 502, 706, MP-01, and 

WBdK:=% % EO++% T&*'+% 7dJP% "-% M((+-."m% 7dJ=L% %U+'',% :K;?%

;KJ?% &-.%gKn%&0+% ,#&"-'+,,d,#++'%!+'',% #$&#%$&C+%$",#40"-

)&''I%,$4!-%+C".+-)+%4/%)4004,"4-=%%F$045"25%&-.%-")_+'%

can leach from the corroding well screen and adsorb to 

S-+%,+."5+-#,%!"#$"-%#$+%!+''=%%

!"##!$%!!&'(!

)*+&,-,!

./01"0'2*'&/0

3#*4
!

)*+&,-,!

./01"0'2*'&/0!

56.&7,89

!"##!$%!!&'(!

)*+&,-,!

./01"0'2*'&/0

3#*4
!

)*+&,-,!

./01"0'2*'&/0!

56.&7,89

Tritium 909 8.79E!07 WP!C 2.31E!05 1.78E!07

Strontium!90 MP!02 1.48E!04 – 5.90E!09

Technetium!99 MP!02 4.08E!08 – 5.02E!09

Iodine!129 NDATR 1.53E!08 – 9.61E!10

Radium!226
"

408 7.23E!10 1304 3.98E!10 1.33E!09

Radium!228
"

909 J 8.54E!10 – 2.16E!09

Uranium!233/234
"

NDATR 1.38E!09 1304 2.87E!10 6.24E!10

Uranium!235/236 MP!02 J 2.36E!10 1304 J 7.80E!11 8.07E!11

Neptunium!237 MP!02 J 1.73E!10 – NE

Uranium!238
"

NDATR 1.02E!09 1304 2.04E!10 4.97E!10

Americium!241 MP!04 J 2.98E!11 – NE

Total"Uranium
"
"(µg/mL) NDATR 3.60E!03 1304 4.17E!04 1.34E!03

# "
The"table"presents"the"maximum"concentrations"of"radioculides"that"were"positively"identified"in"groundwater"wells"at"the"WVDP,"

"""all"other"radionuclides"were"not"positively"identified,"or"were"not"analyzed."
$ "
GSLs"for"radiological"constituents"are"set"equal"to"the"larger"of"the"background"concentrations"or"NYSDEC"Technical"and"

"""Operational"Guidance"Series"(TOGS)"1.1.1"Class"GA"Groundwater"Quality"Standards"(see"Table"D!1A).
!
""The""J""flag"indicates"the"result"is"an"estimated"value."

NE"!"GSL"for"this"radionuclide"not"established.

" "
Radium!226,"radium!228,"uranium!233/234,"uranium!238"and"total"uranium"occur"naturally"in"the"environment.

TABLE"4!7

2015"Maximum"Concentrations"of"Radionuclides
#
"in"Groundwater"at"the"WVDP"

Compared"With"WVDP"Groundwater"Screening"Levels
:
(GSLs)

;"4-#*'/2<!./,=#&*01" >0?&2/0,"0'*#!@-2?"&##*01"

;*A&/0-1#&A"
B@8

56.&7,89

Note:"Bolding"indicates"that"the"radionuclide"exceeds"the"GSL.

!"indicates"that"none"of"the"regulatory"or"environmental"surveillance"wells"exhibited"positive"results"for"these"radionuclides.
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!"#$#%&'(

)*&+(

,-$.+"./0

!"#$%&'( )*+ !!! "#$%

,-.$%!'( &$"'

#!//' !$( %$! 0*1 02)3 )*+,

!'*1 !$% %$- "#$. /*+$!

!'*2 !$# 2*4 "#$( /*+$-

0*!! !!! "$! "#$% /*+$.

!')3 !!# "$- 02*5 /*+$(

)*+ ($" "$. "#$& ,'67

8-.$%&'( )*5

,-.$%!'( &9:.; <*0; <*<

1022* !$( #$-3 "#$. )*+4

0*$( !$# "$. )*+3 )*+,

8-.$%&'( !$" !!$

,-.$%!'( &$&

($" %$- "#$& /*+$- /*+$(

%$! "$! /*+$! /*+$.

,-.$%!'( 5637' &$&

4$=$#!- 4$=$>?# !"#$%&'( ($" /*+$! /*+$- /*+$. /*+$(

3$=$#!- 3$=$>?# ,-.$%!'( 5637' &$&

!"#$%&'( ($" /*+$- /*+$. /*+$(

,-.$%!'( 5637' &$&

!"#$%&'( ($! /*+$- /*+$.

,-.$%!'( 5637' &$&

!"# ($" /*+$- /*+$. /*+$(

,-.$%!'( 5637' &$&

3$=$#!- 3$=$>?# ,-.$%!'( 5637' &$&

73892:(+"

-$!%:1;<=>?@ABC;:/<>DB<;D>E:'CF=GBF:2HICC?D>E:109F:A>?:8AIJE;<=>?:9CKCGF

1/23"4(#5(6#'.+&#*7(

"8'""9&*%(!:67
!
(#4(

;.'<%4#/*9
"

L;A>D=M+-..N-.(
#

!"#$%&'(

0B;<>BD=M+&$

)+$=$#!- )+$=$>?#

7;DBD=M

!"#$%&'(

+4$=$>?#

'36OP9P1O439:*3'3/272'0

!4#/*9=.+"4(:.2-$&*%(6#'.+&#*

!"#$%&'(

2$=$>?#

L;A>D=M+-.%N-.#

))$=$#!-

7CIQ>CBD=M+&&

4$=$#!- 4$=$>?#

1;<FF:3GRQA:

3)$=$#!-

+$=$#!- 1$=$>?#

1;<FF:8CBA

7<BAG:L;A>D=M
#

2$=$#!-

L;A>D=M+-."
#

2$=$#!- 2$=$>?#

O<?D>C+!-&

))$=$>?#
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!"#$#%&'(

)*&+(

,-$.+"./0

!"#"$%& '"#"()$ %*$"+,-. /!0 1-2!3 1-2!4 1-2!'

/"#"$%& /"#"()$ %*$"+,-. !"# #"$ %"& '()"* '()"!

!"#"$%& 0"#"()$ %*$"+,-. /!0 1-2!'

4"#"$%& 4"#"()$ %*$"+,-. !"# #"$ %"&

,5"67$%
! 0"#"8& %*$"+,-. 333 9:!/

);<=

,-"2",5>?@"

%-"2"%5A?@"

+,--./

0/1234567-8,9-8:4.

+8/,;13;

" "
B>CDEAF2044G04'H"A>CDEAF2049"CDI"?5?CJ"A>CDEAF"5KKA>"DC?A>CJJ<"ED"?@;";DLE>5DF;D?M

%*$"2"%CDI"CDI"$>CL;J

N&6"2"N;C?@;>;I"&CL;><"6EJJ

()$"2"(CKOP>5ADI

,5?;="(5JI;I"Q;JJR"EDIEKC?;"0!3/">;RAJ?R"?@C?";SK;;I"$%&RM""BDT5JI;I"Q;JJR"EDIEKC?;I"0!3/">;RAJ?R"?@C?";SK;;I;I"

"""""""""""""TCKOP>5ADIM"

! ""
,5"67$%"3M3M3"R?CDIC>I"@CR"T;;D";R?CTJER@;I"U5>"?>ETA?<J"V@5RV@C?;M"

$%&"2"$>5ADIQC?;>"%K>;;DEDP"&;L;J B&6"2"BDQ;C?@;>;I"&CL;><"6EJJ

8&"2"8;?;K?E5D"&EFE?

# "
6@;"RE?;2RV;KEUEK"$%&R"U5>">CIE5J5PEKCJ"K5DR?E?A;D?R"Q;>;"R;?";WACJ"?5"?@;"JC>P;>"5U"?@;"NX8-"TCKOP>5ADI

"""K5DK;D?>C?E5DR"5>"?@;",Y%8Z["67$%"3M3M3"[JCRR"$\"$>5ADIQC?;>"]ACJE?<"%?CDIC>IR"CR"IERKARR;I"5D"VCP;"

"""823"CDI"V>;R;D?;I"ED"6CTJ;"823\M""6@;"$%&R"U5>"F;?CJR"Q;>;"R;?";WACJ"?5"?@;"JC>P;>"5U"?@;"TCKOP>5ADI

"""K5DK;D?>C?E5D"5>",Y%8Z["67$%"3M3M3"[JCRR"$\"$>5ADIQC?;>"]ACJE?<"%?CDIC>IR"CR"V>;R;D?;I"ED"6CTJ;"823(M

"""7>PCDEK"K5DR?E?A;D?R"Q;>;"K5FVC>;I"IE>;K?J<"QE?@",Y%8Z["67$%"3M3M3"[JCRR"$\"$>5ADIQC?;>"]ACJE?<"

"""%?CDIC>IRM"
$ "
6@;"IC?C"AR;I"U5>"?@;"KCJKAJC?E5D"5U"TCKOP>5ADI"LCJA;R"K5JJ;K?;I"U>5F"3^^3"?@>5AP@"%;V?;FT;>"0!!^"Q;>;

"""?CO;D"U>5F"TCKOP>5ADI"Q;JJR"4!3H"'!3H"_!:H"CDI"34!0"ED"?@;"RCDI"CDI"P>CL;J"ADE?"5D"?@;"D5>?@"VJC?;CAM""6@;

"""TCKOP>5ADI"K5DK;D?>C?E5D"QCR"R;?"?5"?@;"AVV;>"JEFE?"5U"?@;"^/`"K5DUEI;DK;"ED?;>LCJM

<1=>.6

?@AB<C+D

1/23"4(#5(6#'.+&#*7(

"8'""9&*%(!:67
#
(#4(

;.'<%4#/*9
$

0BEFG7!)H7I'#*'$/9"9 J

$"*#7A/,3KLM:4./7',K14,/1KN7@.936497GO=..L1KN7ADF97:KL7E:=>N/,3KL7F.P.69

E:/13;

!4#/*9=.+"4(:.2-$&*%(6#'.+&#*

'G0BFD
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The chromium GSL was exceeded on only one occasion 

.20"-1%JK>;%"-%#$+%WBd!+'',?%!$+0+%5+#&'%)4-)+-#0&34-,%

$&C+%*++-%4*,+0C+.%#4%a2)#2&#+=%%e&#20&''I%4))200"-1%'+C-

+',%4/%)$045"25%&-.%4#$+0%5+#&',%$&C+%*++-%4*,+0C+.%"-%

WVDP background monitoring wells.

!*#5.4;30"*(,3BF$&.%(NO+"*>3-#.+(#.(

01"(,#501(6$30"35(P.'$54&.%(01"(2:)C(

A&'".+"4(9&+F#+3$(I*"3(J29IK

Interim Measures (IMs).  In 1990, a trench system was 

constructed through the WLT along the northeast and 

northwest sides of the NDA to intercept and collect 

(4#+-3&''I% )4-#&5"-&#+.% 1042-.!&#+0=% % O&5('"-1% '4)&-

34-%e7MTA%",%&%,25(%&#%#$+%'4!+,#%(4"-#%4/%#$+%"-#+0)+(-

tor trench.  Groundwater is collected at NDATR and trans-

ferred to the LLW2 for processing.  In 2015, no organic 

)4-,3#2+-#,%!+0+%.+#+)#+.%"-%1042-.!&#+0%/045%#$+%e7M%

"-#+0)+(#40% #0+-)$=% % P042-.!&#+0% +'+C&34-,% &0+% 54-"-

tored quarterly in and around the interceptor trench to 

ensure that an inward gradient is maintained.

M% ,+)4-.% [W?% #4% "5(04C+% #$+% ,#&*"'"#I% 4/% #$+% +&0#$+-%

)&(%&-.%#4%'"5"#%"-S'#0&34-%4/%,20/&)+%!&#+0%&-.%(0+)"(-

"#&34-%"-#4%#$+%e7M?%!&,%)45('+#+.%"-%7+)+5*+0%JKK<=%

T$",%"-)'2.+.%"-,#&''"-1%&%1+4,I-#$+3)%)&(%4C+0%#$+%e7M?%

a low-permeability upgradient slurry wall, and surface 

!&#+0%.0&"-&1+%."C+0,"4-,=% %EO++%&',4%@[-#+0"5%W+&,20+,%

p[W,qD% 2-.+0% @AFAM% NGKK<E$L% M.5"-",#0&3C+% 80.+0% 4-%

F4-,+-#D%"-%#$+%9FO=L%%U&#+0%'+C+'%.&#&%/045%("+c45+#+0,%

"-,#&''+.%#4%54-"#40%#$+%+\+)#,%4/%#$+%[W%"-.")&#+%#$&#%#$+%

,'200I%!&''%&-.%1+45+5*0&-+%)4C+0%&0+%)&2,"-1%#$+%UbT%

#4%*+)45+%.0I%"-%,45+%&0+&,=%%T$+%0+.2)+.%!&#+0%C4'25+%

extracted from the interceptor trench since the cap and 

*&00"+0%!&''%!+0+%"-,#&''+.%",%&-4#$+0%"-.")&34-%#$&#%#$+%

[W%",%+\+)3C+'I%0+.2)"-1%a4!%#$0421$%#$+%e7M=%%T$+%#4#&'%

C4'25+%(25(+.%/045%#$+%e7M%#0+-)$%"-%JK>;%EnG?KG;%1&'%

pJG<?n>G%bqL%!&,%&((04m"5&#+'I%4-+d,"m#$%4/%#$+%C4'25+%

(25(+.% "-% Fo% JKKg?% *+/40+% #$+% [W=% % EO++% Z"120+% :d>:=L%%

A+/+0% #4% #$+% 9-C"04-5+-#&'% F45('"&-)+% ,+)34-% 3#'+.%

@AFAM% NGKK<E$L% M.5"-",#0&3C+% 80.+0% 4-% F4-,+-#D% /40%

further discussion of the NDA IMs.

:34&#&+#0#F&'( ,3BF$&.%( :"+5$0+( #.( 01"( ,#501( 6$30"35?((((((

T!4% ,&5('"-1% '4)&34-,% 4-% #$+% ,42#$% ('&#+&2% E!+''% fKf%

&-.% #$+% e7M% ,25(% pe7MTAqL% &0+% &-&'Ic+.% /40% ,(+)"S)%

0&."4-2)'".+,=%%EO++%M((+-."m%M?%Z"120+%Md>K=L%%A+,2'#,%&0+%

tabulated in Appendix D-2.

P04,,%*+#&?%,#04-325dfK?%"4."-+d>Jf?%#4#&'%20&-"25?%&-.%

,+C+0&'%20&-"25%0&."4",4#4(+%)4-)+-#0&34-,% "-%1042-.-

!&#+0%/045%e7MTA%)4-3-2+.%#4%*+%+'+C&#+.%!"#$%0+,(+)#%

#4% POb,% 40% #4% )4-)+-#0&34-,% "-% *&)_1042-.% 54-"#40-

"-1% '4)&34-,%4-% #$+% ,42#$%('&#+&2=% % EO++%T&*'+%:d<%&-.%

Z"120+%:d>G=L% %P04,,%*+#&%)4-)+-#0&34-,%&#%e7MTA%$&C+%

.+)0+&,+.% /045% #$+% 5&m"525% 4*,+0C+.% )4-)+-#0&34-%

4/%>=g;9dKn%sF"jb% "-%O+(#+5*+0%JKKf%&r+0%#$+%JKK<% [W%

#4%*+'4!%#$+%104,,%*+#&%POb%4/%>=KK9dn%sF"j5b%"-%JK>G?%

2014, and 2015.  The increases immediately following 

#$+%"-,#&''&34-%4/%#$+%2(10&."+-#%,'200I%!&''%&-.%)&(%&0+%

*+'"+C+.%#4%*+%&`0"*2#&*'+%#4% '+,,%."'234-%4/%!&#+0%)4'-

lected in the trench because groundwater and surface 

!&#+0%"-S'#0&34-%"-#4%#$+%e7M%!&,%,"1-"S)&-#'I%0+.2)+.=%

O"5"'&0%#4%#$+%-40#$%('&#+&2?%,#04-325dfK%",%#$+%(0+.45-

"-&-#% )4-#0"*23-1% 0&."4",4#4(+% #4% #$+% 5+&,20+.% 104,,%

*+#&%)4-)+-#0&34-,%"-%#$+%e7M%#0+-)$%!&#+0=%

e7MTA% ,&5('+,% "-% JK>;% +m$"*"#+.% )4-)+-#0&34-,% /40%

"4."-+d>Jf%#$&#%!+0+%,'"1$#'I%&*4C+%*&)_1042-.%&-.%#$+%

POb%,"5"'&0%#4%#$+%(&,#%,+C+0&'%I+&0,=%%9'+C&#+.%"4."-+d>Jf%

)4-)+-#0&34-,%4*,+0C+.%,"-)+%#$+%JKK<%[W%&0+%*+'"+C+.%

#4%*+%&`0"*2#&*'+% #4% '+,,%."'234-%4/% #$+%!&#+0% #$&#%)4'-

'+)#,%!"#$"-%#$+%#0+-)$=%%EO++%T&*'+%:dg=L

UbT% !+''% fKf% +m$"*"#+.% +'+C&#+.% #0"325?% "4."-+d>Jf?%

,#04-325dfK?%#4#&'%20&-"25?%&-.%,+C+0&'%20&-"25%0&."4-

",4#4(+% )4-)+-#0&34-,% &*4C+% #$+"0% 0+,(+)3C+% POb,%

.20"-1%JK>;?%)4-,",#+-#%!"#$%$",#40")&'%C&'2+,?%&,%,$4!-%

in Table 4-8 and Appendix D-2.

A&."4-2)'".+%)4-)+-#0&34-,%"-%1042-.!&#+0%.4!-10&."-

ent of the NDA are presumed to be associated with for-

5+0%!&,#+%*20"&'%4(+0&34-,=

I44&-#.3$(<#.&0#*&.%(3.4(P.>"+-%3-#.+

!*#5.4;30"*( <#.&0#*&.%( 9#;.%*34&".0( #/( 01"( 73+0"(

Tank Farm (WTF).  Waste in the underground tanks was 

0+54C+.% &-.% ,4'"."S+.% #$0421$% #$+% V[T% (04)+,,% /045%

1996 to 2002.  The underground waste tanks are being 

,#&*"'"c+.%*I%&%#&-_%&-.%C&2'#%.0I"-1%,I,#+5%ETlV7OL%#$&#%

*+1&-%4(+0&3-1%"-%7+)+5*+0%JK>K=% %T$0++%4/%#$+%#&-_,%

&0+%.0I%&-.%'"62".%'+C+',%&0+%.+)0+&,"-1%"-%#$+%/420#$%#&-_=%%

T$",%,I,#+5%",%,2))+,,/2''I%0+.2)"-1%#$+%'"62".%C4'25+%"-%

#$+%#&-_,%&-.%C&2'#,%#$0421$%+C&(40&34-=%%EO++%@UTZ%&-.%

#$+%TlV7OD%"-%#$+%9-C"04-5+-#&'%F45('"&-)+%O255&0I=L%%

T$0421$42#% !&,#+% (04)+,,"-1% &)3C"3+,?% 1042-.!&#+0%

)4-#04',% $&C+% *++-% "-% ('&)+% #4% E>L% 0+.2)+% #$+% 2(!&0.%

$I.04,#&3)%(0+,,20+%4-%#$+%#&-_,?%&-.%EJL%#4%5&"-#&"-%&-%

inward hydraulic gradient toward the tanks, thereby inhib-

"3-1%(4#+-3&'%'+&_,%/045%#$+%#&-_,=%%T$+%-&#20&'%"-!&0.%

$I.0&2'")%10&."+-#%",%"-a2+-)+.%*I%(+0"4.")&''I%(25("-1%&%

.+!&#+0"-1%!+''?%'4)&#+.%42#,".+%#$+%#&-_%C&2'#,?%#$&#%&',4%

)4-#04',%#$+%$I.04,#&3)%(0+,,20+%-+&0%#$+%#&-_,=
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A&."4&)3C"#I% "-% 1042-.!&#+0% -+&0% #$+%UTZ% ",% 0423-+'I%

54-"#40+.%&-.%+C&'2&#+.=% % 9'+C&#+.% 104,,%*+#&% )4-)+--

#0&34-,%/045%!+''%<nKg%$&C+%*++-%4*,+0C+.%,"-)+%>ff:?%

!"#$% #$+% 5&m"525% )4-)+-#0&34-% 5+&,20+.% "-% JKK;=%

P04,,%*+#&%&)3C"#I%$&,%&',4%*++-%4*,+0C+.%"-%#$+%.+!&-

tering well and the tank 8D-2 pan.  During 2015, gross 

*+#&%)4-)+-#0&34-,%&#%!+''%<nKg%!+0+%'4!+0?%4-%&C+0&1+?%

#$&-%JK>:%)4-)+-#0&34-,%&-.%!+0+%!+''%*+'4!%#$+%$"1$-

+,#%$",#40")&'%)4-)+-#0&34-%4*,+0C+.%"-%JKK;=%

2";( 7896( 730"*( ,5FF$M( 7"$$+?  As indicated in 

F$&(#+0% J?% "-% JK>:% #$+%UV7B% )4-C+0#+.% "#,%!&#+0% ,2(-

ply from a surface water source to a groundwater source 

(04C".+.% *I% #!4% -+!'I% "-,#&''+.% *+.04)_% !+'',% '4)&#+.%

&((04m"5&#+'I%gKK%/++#%#4%#$+%,42#$!+,#%4/%#$+%WBBh=%%[-%

&.."34-% #4%54-"#40"-1% #$+%.0"-_"-1%!&#+0?% #$0++%,420)+%

!&#+0%(04#+)34-%('&-%!+'',%&0+%,&5('+.%#4%(04C".+%&,,20-

ance that the bedrock groundwater is free of contamina-

34-=%%M-&'I3)&'%.&#&%/40%JK>;%/045%#$+,+%#$0++%!+'',?%(0+-

,+-#+.%"-%M((+-."m%hd;?%,$4!%#$&#%0&."4'41")&'%"-.")&#40%

0+,2'#,%&0+%!"#$"-%,"#+%*&)_1042-.%)4-)+-#0&34-,=%

Summary

9C&'2&34-%4/%1042-.!&#+0%,&5('"-1%.&#&%/045%JK>;%)4--

3-2+,%#4%,$4!%#$&#%#$+%54,#%!".+,(0+&.%&0+&%4/%1042-.-

!&#+0% )4-#&5"-&34-% &#% #$+%UV7B% ",% #$+% ,#04-325dfK%

('25+% "-% #$+%OlP%2-"#%4-%#$+%-40#$%('&#+&2=% %9\40#,% #4%

0+.2)+%)4-#&5"-&-#%'+C+',%"-%#$+%.4!-10&."+-#%(4034-,%

of the north plateau plume included the 2010 installa-

34-%4/%#$+%/2''d,)&'+%BTU%&)04,,%#$+%'+&."-1%+.1+%4/%#$+%

('25+%&-.%"-,#&''&34-%4/%#$+%eBPAO%"-%>ff;=%%Z"C+%I+&0,%

4/% (4,#d"-,#&''&34-%54-"#40"-1% 0+,2'#,% "-.")&#+% #$+%BTU%

",%0+54C"-1%,#04-325dfK%/045%#$+%1042-.!&#+0%(&,,"-1%

through the wall.  

8#$+0%'4)&'"c+.%&0+&,%4/%1042-.!&#+0%)4-#&5"-&34-%$&C+%

*++-% 4*,+0C+.% .4!-10&."+-#% 4/% /405+0% '&144-% >?% &',4%

on the north plateau, and downgradient of the NDA on 

the south plateau.  Groundwater contaminant concentra-

34-,%.4!-10&."+-#%4/%b&144-%>%&0+%0+5&"-"-1%,#&*'+%40%

.+)0+&,"-1=%%W+&,20+,%#4%0+.2)+%&-.%)4''+)#%!&#+0%54C-

ing through the NDA including the NDA interceptor trench 

installed in 1990 and the slurry wall and geomembrane 

)4C+0%"-,#&''+.%"-%JKK<%&0+%0+.2)"-1%#$+%!&#+0%'+C+'%"-%#$+%

e7M%&-.%#$2,%#$+%(4#+-3&'%/40%1042-.!&#+0%)4-#&5"-&-

34-%a4!"-1%42#%4/%#$+%e7M=%%T$+%TlV7O%",%+\+)3C+'I%.0I-

"-1%42#%#$+%!&,#+%#&-_,?%/20#$+0%0+.2)"-1%#$+%(4#+-3&'%/40%

1042-.!&#+0%)4-#&5"-&34-%"-%#$+%UTZ=

As discussed in the ECS, longer-term measures to reduce 

(4#+-3&'% 1042-.!&#+0% )4-#&5"-&34-% &,% .+,)0"*+.% "-%

B$&,+%>%4/%#$+%9[O%(0+/+00+.%&'#+0-&3C+%,+'+)#+.%*I%789%

"-% #$+% A87% EM(0"'% JK>KL?% "-)'2.+% 0+54C"-1% #$+% WBBh?%

0+54C"-1%#$+%'&144-,?%&-.%+m)&C&3-1%#$+%,420)+%&0+&%4/%

the north plateau plume.  
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FIGURE!4"8

Annual!Average!Strontium"90!Concentrations!at!WNSWAMP

Note:!Derived!concentration!standards!(DCSs)!are!used!as!an!evaluation!tool!for!results!from!on"site!locations!as!part!of!the!routine!

!!!!!!!!!!!environmental!monitoring!program.!DCS!quantities!represent!concentrations!that!would!result!in!a!member!of!the!public

!!!!!!!!!!!receiving!!100!mrem!effective!dose!following!continuous!exposure!for!one!year.!The!WNSWAMP!location!is!not!accessible

!!!!!!!!!!!to!the!public.!!
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Notes:!!!WLT!background!well!for!the!south!plateau!is!1008C.!!In!2007,!well!910!was!determined!to!be!damaged!such!that!

!!!!!!!!!!!!!!!!groundwater!samples!collected!from!this!well!were!no!longer!representative!of!the!ULT.!!Well!910!was!therefore!

!!!!!!!!!!!!!!!!decommissioned!in!2008!and!replaced!with!well!910R.

FIGURE!4"13

Annual!Average!Gross!Beta!Concentrations

at!Monitoring!Wells!Downgradient!of!the!NDA!and!at!the!NDA!Trench
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FIGURE!4"14

Volume!of!Water!Pumped!from!the!NDA!Interceptor!Trench
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Quarterly Volume Yearly Cumulative Volume

Interim

Measure

Completed

 (Nov. 2008)2006

CY Total

452,332

2009

 CY Total

79,446

2007

CY Total

389,840

Note: Q1 = Jan-Mar    Q3 = Jul-Sep

          Q2 = Apr-Jun    Q4 = Oct-Dec

2010

 CY Total

63,355

2008

CY Total

763,308

2011

CY Total

84,373

2013

CY Total

73,417

2012

CY Total

64,035

2014

CY Total

74,494

2015

CY Total

  63,035
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&5#$$#)*$%0*.%F06&,%&I3&*6$?%0*.%.&$',#/&$%J0*.%+,&$-
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06)5=%%!"&%+,)'&$$%/7%F"#'"%6"#$%'"0*2&%)''3,$?%6"06%#$?%

6"&%$+)*60*&)3$%&5#$$#)*%4,)5%6"&%*3'8&3$%)4%08+"0%),%

/&60% +0,('8&$?% )_&*% 0'')5+0*#&.% /7% 20550% ,0.#0()*?%

#$%1*)F*%0$%!"#$%"&'()*#)&"+=%%M&+&*.#*2%3+)*%6"&%67+&%

)4% ,0.#)0'(-&% .&'07?% 0*% 06)5% 507% /&% 6,0*$4),5&.% 6)%

0*)6"&,% #$)6)+&%)4% 6"&%$05&%&8&5&*6%),?% #4% 6"&%*35/&,%

)4%+,)6)*$% #*%6"&%*3'8&3$%"0$%'"0*2&.?%6)%0*%#$)6)+&%)4%

0*)6"&,%&8&5&*6=%

E$)6)+&$% J*3'8#.&$K% 6"06% 3*.&,2)% ,0.#)0'(-&% .&'07% 0,&%

'088&.% !"#$%"&'()* 0*.% 0,&% 1*)F*% 0$% radioisotopes ),%

radionuclides=% % <0.#)*3'8#.&$% 0,&% '3$6)50,#87% ,&4&,,&.%

6)% /7% 6"&#,% 06)5#'%F&#2"6$=% % >),% #*$60*'&?% 6"&% ,0.#)*3-

'8#.&$%)4% "7.,)2&*?% $6,)*(35?% 0*.% '&$#35%5&0$3,&.% 06%

6"&%`aMP%0,&%"7.,)2&*LU%J08$)%1*)F*%0$%6,#(35K?%$6,)*-

(35Lb^?%0*.%'&$#35LRUc=%%>),%$)5&%,0.#)*3'8#.&$?%$3'"%

0$%'&$#35LRUc?%0%$"),6L8#-&.%#*6&,5&.#06&%#$%4),5&.%6"06%

.&'07$%/7%20550%&5#$$#)*=% %!"#$% #*6&,5&.#06&%,0.#)*3-

'8#.&%507%/&%.&$#2*06&.%/7%6"&%8&X&,%Y5Z%J4),%5&60$60/8&K%

/012/3(4526!789465



WVDP Annual Site Environmental Report - Calendar Year 2015

,-)./0*12.%!3"'%2

UI-2

4)88)F#*2% 6"&%06)5#'%F&#2"6=% >),% '&$#35LRUc?% 6"&% #*6&,-

5&.#06&%,0.#)*3'8#.&% #$%/0,#35LRUc5?%F#6"%0%"084L8#4&%)4%

8&$$%6"0*%6",&&%5#*36&$=

!"&%+,)'&$$%)4%,0.#)0'(-&%.&'07%F#88%')*(*3&%3*(8%)*87%

0%$60/8&?%*)*,0.#)0'(-&%#$)6)+&%,&50#*$=%%M&+&*.#*2%)*%

6"&% ,0.#)*3'8#.&?% 6"#$% +,)'&$$% '0*% 601&% 0*7F"&,&% 4,)5%

8&$$%6"0*%0%$&')*.%6)%/#88#)*$%)4%7&0,$=%%!"&%(5&%,&S3#,&.%

4),%"084%)4%6"&%,0.#)0'(-#67%6)%.&'07%#$%'088&.%6"&%,0.#)*3-

'8#.&[$%half-life=%%;0'"%,0.#)*3'8#.&%"0$%0%3*#S3&%"084L8#4&=%

!"&%"084L8#4&%)4%"7.,)2&*LU%#$%$8#2"687%5),&%6"0*%RT%7&0,$?%

/)6"% $6,)*(35Lb^% 0*.% '&$#35LRUc% "0-&% "084L8#-&$% )4%

0++,)H#506&87%U^%7&0,$?%0*.%+836)*#35LTUb%"0$%0%"084L8#4&%

)4%5),&%6"0*%TV?^^^%7&0,$=%

d*)F8&.2&%)4%,0.#)*3'8#.&%"084L8#-&$%#$%)_&*%3$&.%6)%&$(-

506&%+0$6%0*.%4363,&%#*-&*6),#&$%)4%,0.#)0'(-&%506&,#08=%

>),%&H05+8&?%0%R=^%5#88#'3,#&%$)3,'&%)4%'&$#35LRUc%#*%T^^e%

F)38.%"0-&%5&0$3,&.%T=^%5#88#'3,#&$%#*%Rbce%0*.%F#88%/&%

^=\%5#88#'3,#&$%#*%T^Ue=%%>),%0%8#$6%)4%"084L8#-&$%)4%,0.#)*3-

'8#.&$%0++8#'0/8&%6)%6"&%`aMP?%$&&%!0/8&%fELV=

7-":;<-=-'+(&>(!"#$&")%*$+,

9$%6"&7%.&'07?% ,0.#)*3'8#.&$%&5#6%)*&%),%5),&%67+&$%)4%

,0.#0()*%06%'"0,0'6&,#$('%&*&,2#&$%6"06%'0*%/&%5&0$3,&.%

0*.%3$&.%6)%#.&*(47%6"&%,0.#)*3'8#.&=% %M&6&'()*%#*$6,3-

5&*6$%5&0$3,&%6"&%S30*(67%)4%,0.#0()*%&5#X&.%)-&,%0%

$+&'#G&.%(5&=% %>,)5%6"#$%5&0$3,&5&*6?%6"&%*35/&,%)4%
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There!is!no!difference!in!radioacitivity!measured!near!the!site!and!naturally!occuring!at!the!background!location!in!Great!Valley!18!miles!south!of!the!site.

The!potentially!Maximally!Exposed!Off"Site!Individual!(MEOSI)!has!most!frequently!been!located!NNW!of!the!site!(based!site"specific!meteorological!data).!!

The!MEOSI!sampler![(AFRSPRD!(1991"2007)!and!AF16_NNW(2012"present)]!is!located!1!mile!downwind!of!the!site!in!the!NNW!direction.

*In!most!cases,!gross!beta!activity!is!a!good!overall!indicator!of!an!abnormal!site"related!radioactivity!release.
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.&*'&%#*6&,-08=%%!"&%3*'&,60#*67%#$%#*%+0,6%.3&%6)%6"&%,0*-

.)5%*063,&%)4%,0.#)0'(-&%.&'07=%%l&*&,0887?%6"&%,&80(-&%

3*'&,60#*67%#*%0%5&0$3,&5&*6%#*',&0$&$%0$%6"&%05)3*6%)4%

,0.#)0'(-#67%/&#*2%$05+8&.%.&',&0$&$=%%>),%6"#$%,&0$)*?

8)FL8&-&8%&*-#,)*5&*608%0*087$&$%4),%,0.#)0'(-#67%0,&%

&$+&'#0887%+,)*&%6)%$#2*#G'0*6%3*'&,60#*67%#*%')5+0,#$)*%

F#6"% 6"&% ,&$386=% % <0.#)8)2#'08% .060% 0,&%+,&$&*6&.% #*% 6"&%

4)88)F#*2%50**&,@

( 1O"=?B-P(((QERSTREUS1MRV

( WC-<-P(( ( QERS( X((((((+C-(<-:;B+

( ( ( ( TREUS((X( ?B;:(&<(=$';:(+C-(

( ( ( ( ( ( "::&)$"+-#(;')-<+"$'+,

( ( ( ( 1MRV( X( %=-:(QR(<"$:-#(+&(+C-(

( ( ( ( ( ( ?&Y-<(MRV

:)3,'&$%)4%3*'&,60#*67%507%#*'83.&%,0*.)5%')5+)*&*6$%

J&=2=?% ,0.#)8)2#'08%')3*(*2%$60($('$K%),%$7$6&50('%')5-

+)*&*6$%J&=2=?%$05+8&%')88&'()*%0*.%"0*.8#*2?%5&0$3,&-

5&*6%$&*$#(-#67?%),%/#0$K=%%<0.#)8)2#'08%.060%#*%6"#$%,&+),6%

#*'83.&%/)6"%0% ,&$386%0*.%3*'&,60#*67% 6&,5=% %!"&%3*'&,-

60#*67% 6&,5% ,&+,&$&*6$% )*87% 6"&% 3*'&,60#*67% 0$$)'#06&.%

F#6"%6"&%0*087('08%5&0$3,&5&*6%F"#'"%4),%&*-#,)*5&*-

608%$05+8&$%#$%80,2&87%.3&%6)%6"&%,0*.)5%*063,&%)4%,0.#)-

0'(-&% .&'07=% %`"&*% $3'"% ,0.#)8)2#'08% .060% 0,&% 3$&.% #*%

'08'380()*$?%$3'"%0$%&$(50(*2%6"&%6)608%'3,#&$%,&8&0$&.%

4,)5%0*%0#,%),%F06&,%&I3&*6%+)#*6?%6"&%)6"&,%+0,05&6&,%

3$&.%#*%6"&%'08'380()*%J&=2=?%0#,%-)835&$?%F06&,%-)835&$K?%

67+#'0887% .)% *)6% "0-&% 0*% 0$$)'#06&.% 3*'&,60#*67% -083&%

0-0#80/8&=% % 9$% $3'"?% 6"&% 3*'&,60#*(&$% #*% 6"#$% ,&+),6% 4),%

$3'"%'08'3806&.%-083&$%)*87%,&x&'6%6"&%3*'&,60#*67%0$$)'#-

06&.%F#6"%6"&%,0.#)8)2#'08%,&$386$%3$&.%#*%6"&%'08'380()*=%

!"&%0'6308%J6)608%+,)+0206&.K%3*'&,60#*67%)4%$3'"%-083&$%

F)38.%/&%80,2&,%#4%)6"&,%')5+)*&*6$%)4%3*'&,60#*67%F&,&%

0-0#80/8&%0*.%#*'83.&.%#*%6"&$&%&$(506&$=

<0.#)8)2#'08% ,&$386$% 0,&% '08'3806&.% 3$#*2% /)6"% $05+8&%

')3*6$%0*.%/0'12,)3*.%')3*6$=%%E4%6"&%/0'12,)3*.%')3*6%

#$%2,&06&,%6"0*%6"&%$05+8&%')3*6?%0%*&20(-&%,&$386%6&,5%

F#88% /&% ,&+),6&.=% % !"&% ')*$(63&*6% #$% ')*$#.&,&.% 6)% /&%

.&6&'6&.%#4%6"&%,&$386%#$%80,2&,%6"0*%6"&%0$$)'#06&.%3*'&,-

60#*67%J#=&=?%0%Y+)$#(-&Z%.&6&'()*K=%%k)*,0.#)8)2#'08%.060%

0,&%*)6%,&+),6&.%F#6"%0*%0$$)'#06&.%3*'&,60#*67=

E*% 2&*&,08?% 6"&% .&6&'()*% 8#5#6% #$% 6"&%5#*#535% 05)3*6%

)4% 0% ')*$(63&*6% 6"06% '0*% /&% .&6&'6&.?% ),% .#$(*23#$"&.%

4,)5% /0'12,)3*.?% /7% 0*% #*$6,35&*6% ),% 0%5&0$3,&5&*6%

6&'"*#S3&=%%E4%0%,&$386%#$%+,&'&.&.%/7%6"&%$75/)8%YtZ%J#=&=?%

t\%+0,6$%+&,%5#88#)*%o++5pK?%6"&%')*$(63&*6%F0$%*)6%5&0-

$3,0/8&%/&8)F%6"&%.&6&'()*%8#5#6%J#*%6"#$%&H05+8&?%\%++5K=%%

!"&%*35/&,%)4%$#2*#G'0*6%.#2#6$%,&+),6&.%.&+&*.$%)*%6"&%

+,&'#$#)*%)4%6"&%5&0$3,&5&*6%6&'"*#S3&=%E*6&2&,%')3*6$%

0,&% ,&+),6&.% F#6")36% ,)3*.#*2=% % O08'3806&.% -083&$% 0,&%

'3$6)50,#87% ,&+),6&.% 6)% 6",&&% $#2*#G'0*6% G23,&$=% % M)$&%

Scientific!notation Decimal!form Prefix Symbol

!"#$%#& !###### '()* +

!"#$%#, !### -./0 -

!"#$!#1 #"#! 2(34. 2

!"#$!#, #"##! './/. '

!"#$!#& #"#####! '.250 6

!"#$!#7 #"########! 3*30 3

!"#$!!1 #"###########! 8.20 8

Multiplication!factor

TABLE!UI"1

Unit!Prefixes!Used!in!this!ASER
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Type! Measurement Symbol Type! Measurement Symbol

Length !"#"$ ! Dose $%&!'%()*$("&!&*)"+ $%&

,"-#.!"#"$ ,! $"!!'&*)"!"/0.1%2"-#+ $"!

3.2*!"#"$ 3! !.22.$"! !$"!

.-,4 .- )."1"$# 51

6**# 6# !.22.)."1"$# !51

!.2" !. 7$%8 98

Volume 7%22*- 7%2 Exposure $*"-#7"- :

2.#"$ ; !.22.$*"-#7"- !:

!.22.2.#"$ !; !.,$*$*"-#7"- <:

,0(.,!!"#"$ !
=

Concentration >%$#)!>"$!!.22.*- >>!

,0(.,!6""# 6#
=

>%$#)!>"$!(.22.*- >>(

Area %,$" %, >%$#)!>"$!#$.22.*- >>#

4",#%$" 4% !.22.7$%!)!>"$!;!'>>!+ !7?;

)/0%$"!!"#"$ !
@

!.,$*7$%!)!>"$!;!'>>(+ <7?;

)/0%$"!6**# 6#
@

-%-*7$%!)!>"$!;!'>>#+ -7?;

Temperature &"7$"")!A%4$"-4".#
o
A !.22.7$%!)!>"$!37!'>>!+ !7?37

&"7$"")!B"2).0)
*
B !.,$*7$%!)!>"$!7!'>>!+ <7?7

Mass 7$%! 7 !.,$*7$%!)!>"$!!;!'>>!+ <7?!;

3.2*7$%! 37 !.22.2.#"$)!>"$!!; !;?;

!.22.7$%! !7 !.,$*,0$.")!>"$!!; <B.?!;

!.,$*7$%! <7 >.,*,0$.")!>"$!; >B.?;

-%-*7$%! -7 !.,$*,0$.")!>"$!7 <B.?7

>*0-& 2( (",/0"$"2)!>"$!; C/?;

#*--"!'!"#$.,!#*-+ # -">4"2*!"#$.,!#0$(.&.#8!0-.#) DEF

#*-G!)4*$# E )#%-&%$&!0-.#)!'>H+ 5F

Radioactivity ,0$." B. Flow!rate 7%22*-)!>"$!&%8 7>&

!.22.,0$." !B. 7%22*-)!>"$!!.-0#" 7>!

!.,$*,0$." <B. !.22.*-!7%22*-)!>"$!&%8 !7&

-%-*,0$." -B. ,0(.,!6""#!>"$!!.-0#" ,6!

>.,*,0$." >B. 2.#"$)!>"$!!.-0#" 2>!

(",/0"$"2 C/ !"#"$)!>"$!)",*-& !?)",

TABLE!UI"2

Units!of!Measure!Used!in!this!ASER

To!convert!from to Multiply!by

!"#$% &"#'!$($)% *+,-./00

1$$( !$($)% -+/-02

"345$% 4$3("!$($)% 6+70

84)$% 5$4(8)$% -+0-0,29/

:';3<% &"#'=)8!% -+07/7.6/9

=8##'3% #"($)% /+9270*6

4;)"$% >$4?;$)$#% /+9@A*-

)8< =)8B -+-*

)$! %"$C$)( -+-*

TABLE!UI"3

Conversion!Factors!Used!in!this!ASER

D'($E!F'!4'3C$)(!1)'!!(5$!;3"(%!"3!4'#;!3!(G'!('!(5$!;3"(%!"3!4'#;!3!'3$H!
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,-)./0*12.%!3"'%2

&$(506&$%0,&%3$30887%,&+),6&.%6)%6F)%$#2*#G'0*6%G23,&$=%

988%'08'380()*$%0,&%')5+8&6&.%/&4),&%-083&$%0,&%,)3*.&.=

3$=$+:(8??B$)"ZB-(+&(1'*$<&'=-'+"B(

7-#$"

.&:-(0+"'#"<#:=% %!"&%6F)%.)$&%$60*.0,.$%020#*$6%F"#'"%

,&8&0$&$%06%6"&%`aMP%0,&%0$$&$$&.%0,&%6")$&%&$60/8#$"&.%

/7% ;P9% 4),% 0#,% &5#$$#)*$% 0*.% 6"06% &$60/8#$"&.% /7% MN;%

,&20,.#*2%088%&H+)$3,&%5).&$%4,)5%MN;%0'(-#(&$=

<0.#)8)2#'08% 0#,% &5#$$#)*$% )6"&,% 6"0*% ,0.)*% 4,)5% MN;%

40'#8#(&$%0,&%,&23806&.%/7%;P9%3*.&,%6"&%k;:]9P%,&2380-

()*%JV^%O><%eR?%:3/+0,6%]K?%F"#'"%&$60/8#$"&$%0%$60*.0,.%

)4%R^%5,&5n7&0,%&D&'(-&%.)$&%&S3#-08&*6%6)%0*7%5&5-

/&,%)4%6"&%+3/8#'=%%O)5+8#0*'&%F#6"%6"&$&%,&2380()*$%'0*%

/&%.&5)*$6,06&.%/7%.#,&'6%05/#&*6%0#,%5&0$3,&5&*6%),%

/7%5).&8#*2=%%:&&%YO9PQQLPO%O)5+36&,%O).&Z%#*%#*$&6=

MN;% N,.&,% V\Q=R% $&6$% 6"&% MN;% +,#50,7% $60*.0,.% )4%

R^^% 5,&5n7&0,% &D&'(-&% .)$&% &S3#-08&*6% 6)% 5&5/&,$%

)4% 6"&%+3/8#'% ')*$#.&,#*2%088%&H+)$3,&%5).&$% 4,)5%MN;%

0'(-#(&$=% % JO3,,&*687% 6"&,&%0,&%*)%;P9%$60*.0,.$%&$60/-

8#$"#*2% 8#5#6$% )*% 6"&% ,0.#0()*% .)$&% 6)%5&5/&,$% )4% 6"&%

+3/8#'%4,)5%8#S3#.%&I3&*6$%&H'&+6%4),%.,#*1#*2%F06&,=K%

>),% ')553*#67% F06&,% $3++8#&$?% ;P9% "0$% &$60/8#$"&.% 0%

.,#*1#*2% F06&,% 8#5#6% )4% VL5,&5n7&0,% J^=^VL5:-n7&0,K%

JV^% O><% P0,6$% RVR?% k0()*08% P,#50,7% M,#*1#*2% `06&,%

<&2380()*$K=%%])F&-&,?%6"&,&%0,&%*)%')553*#67%.,#*1#*2%

F06&,% $3++8#&$% .,0F*% 4,)5% 2,)3*.F06&,% .)F*2,0.#&*6%

)4%6"&%$#6&%),%4,)5%$3,40'&%F06&,$%F#6"#*%6"&%O0X0,0323$%

O,&&1% .,0#*02&% /0$#*% .)F*$6,&05% )4% 6"&% `aMP=% % !"&%

`aMP% )*L$#6&% .,#*1#*2% F06&,?% '3,,&*687% $3++8#&.% /7% 0%

.&&+% /&.,)'1% 2,)3*.F06&,% 0S3#4&,?% #$% 0% *)*L6,0*$#&*6?%

*)*L')553*#67% F06&,% $3++87% $7$6&5% 6"06% #$% $3/i&'6% 6)%

$#6&L$+&'#G'% .,#*1#*2% F06&,% 5)*#6),#*2% ,&23806&.% /7%

6"&%ks:MN]=% %9++8#'0/8&%r0H#535%O)*605#*0*6%j#5#6$%

JrOj$K% 4),% 6"&%`aMP% +&,5#X&.% .,#*1#*2% F06&,% $7$6&5%

0,&%$&6%/7%ks:%:0*#60,7%O).&%JR^%ksO<<%\LRK=%%<0.#)8)2#'08%

5)*#6),#*2% ,&S3#,&5&*6$% 0,&% &$60/8#$"&.% #*% 6"&% OO]Mn

ks:MN]%0++,)-&.%̀ aMP%.,#*1#*2%F06&,%5)*#6),#*2%+80*=

 

.61( .K0=% % 9% MO:% #$% .&G*&.% 0$% 6"&% ')*'&*6,0()*% )4% 0%

,0.#)*3'8#.&%#*%0#,%),%F06&,%6"06?%3*.&,%')*.#()*$%)4%')*-

(*3)3$%&H+)$3,&%/7%)*&%&H+)$3,&%5).&%J#=&=?%#*2&$()*%)4%

F06&,?%#55&,$#)*%#*%0#,?%),%#*"080()*K%4),%)*&%7&0,?%F)38.%

,&$386%#*%0*%;M;%)4%R^^%5,&5%JR%5:-K%6)%0%Y,&4&,&*'&%50*Z%

JMN;%N,.&,%V\Q=RK=% %MO:$%4),%,0.#)*3'8#.&$%5&0$3,&.%06%

6"&%`aMP%0,&%8#$6&.%#*%!0/8&%fELV=%%96%6"&%`aMP?%MO:$%0,&%

3$&.%0$%0%$',&&*#*2%6))8%4),%&-0830(*2%8#S3#.%&I3&*6$%0*.%

0#,/),*&%&5#$$#)*$=%JMO:$%0,&%*)6%3$&.%6)%&$(506&%.)$&=K

0D.10(D-<=$+(!-[;$<-=-'+:E% %N*% y387%R?%T^RR?%0%5).#-

G&.% :PM;:% +&,5#6% /&'05&%&D&'(-&% 4),% 6"&%`aMP?% 0*.%

,&S3#,&5&*6$%)4%6"&%Os%T^RR%:PM;:%+&,5#6%0,&%$3550-

,#C&.% #*%9++&*.#H%gLR=% %N*% y387%TQ?%T^R\%0%5).#G'0()*%

6)%6"&%+&,5#6%F0$%#$$3&.%4),%,&8)'0()*%)4%6"&%:^b%$6),5%

F06&,% )3z088=% % !"&% $#6&[$% :PM;:% +&,5#6% .&G*&$% +)#*6$%

F"&,&%$05+8#*2%53$6%/&%')*.3'6&.?%$05+8#*2%4,&S3&*'7?%

6"&% 67+&% )4% $05+8&$% 6)% /&% ')88&'6&.?% *)*,0.#)8)2#'08%

')*$(63&*6$% 4),% F"#'"% $05+8&$% 53$6% /&% 0*087C&.?% 0*.%

6"&% 8#5#6$% 0++8#'0/8&% 6)% 6"&$&% ')*$(63&*6$=% <&$386$% 0,&%

,&+),6&.%5)*6"87%6)%6"&%ks:M;O%#*%Mr<$=%

<0.#)*3'8#.&$%0,&%*)6%,&23806&.%3*.&,%6"&%:PM;:%+&,5#6=%

])F&-&,?%$+&'#08%,&S3#,&5&*6$%#*%6"&%+&,5#6%$+&'#47%6"06%

6"&% ')*'&*6,0()*% )4% ,0.#)*3'8#.&$% #*% 6"&% .#$'"0,2&% #$%

$3/i&'6%6)%,&S3#,&5&*6$%)4%MN;%N,.&,%V\Q=R?%Y<0.#0()*%

P,)6&'()*%)4% 6"&%P3/8#'%0*.% 6"&%;*-#,)*5&*6?Z%0*.%0,&%

,&+),6&.%#*%6"&%9:;<=

W"+-<(\;"B$+,(KB"::$])"%&':^(0+"'#"<#:^("'#(3$=$+:(>&<(

8=Z$-'+(W"+-<=% % !"&% )/i&'(-&% )4% 6"&% O8&0*%`06&,%9'6%

JO`9K% )4% RbcT% #$% 6)% ,&$6),&% 0*.%50#*60#*% 6"&% #*6&2,#67%

)4%6"&%*0()*[$%F06&,$%0*.%&*$3,&%6"06?%F"&,&-&,%0X0#*-

0/8&?%F06&,$%/&%50.&%3$&438%4),%G$"#*2%0*.%$F#55#*2=%%!)%

0'"#&-&%6"#$%2)08?%ks:%#$%.&8&206&.%F#6"%036"),#67%3*.&,%

:&'()*$% RRQ?% U^U?% 0*.% \R^% )4% 6"&% O`9% 6)% JRK% '80$$#47%

0*.%.&$#2*06&%6"&%/&$6%3$&$%4),%,&'&#-#*2%F06&,$?%$3'"%0$%

$6,&05$%0*.%,#-&,$?%F#6"#*%#6$%i3,#$.#'()*?%0*.%JTK%&$60/8#$"%

0*.%0$$#2*%F06&,%S308#67%$60*.0,.$%{%2)08$%4),%0'"#&-#*2%

6"&%.&$#2*06&.%/&$6%3$&$%4),%6"&$&%'80$$#G&.%F06&,$=

!"&%.&G*#()*$%4),%/&$6%3$02&%'80$$#G'0()*%)4%k&F%s),1[$%

i3,#$.#'()*08% F06&,$% 0*.% 6"&% F06&,% S308#67% $60*.0,.%

2)08$% 4),% 6"&$&% '80$$#G'0()*$% 0,&% +,)-#.&.% #*% e% ksO<<%

P0,6$%c^R|c^V=%%r0++#*2%)4%6"&%O0X0,0323$%O,&&1%.,0#*-

02&%/0$#*%0*.%0$$#2*5&*6%)4%/&$6%3$02&%.&$#2*0()*$%0*.%

'80$$#G'0()*%6)%&0'"%,&'&#-#*2%F06&,%$&25&*6%F#6"#*%6"#$%

.,0#*02&%/0$#*%0,&%.&$',#/&.%#*%e%ksO<<%P0,6%QUQ=

9''),.#*2% 6)% 6"&$&% ,&2380()*$?% >,0*1$% O,&&1?% }30,,7%

O,&&1?% 0*.% $&25&*6$% )4% g3X&,5#81% O,&&1% 3*.&,% 6"&%

#*x3&*'&%)4%F06&,%&I3&*6$%4,)5%6"&%`aMP%0,&%#.&*(G&.%

0$%O80$$%YOZ%,&'&#-#*2%F06&,$%F#6"%0%5#*#535%.&$#2*06&.%

/&$6% 3$02&% 4),% G$"#*2% F#6"% ')*.#()*$% $3#60/8&% 4),% G$"%

+,)+020()*%0*.%$3,-#-08=

O0X0,0323$%O,&&1?% #*% 6"&% #55&.#06&%.)F*$6,&05%-#'#*-

#67%)4%6"&%`ksk:O?% #$% #.&*(G&.%0$%0%O80$$%YgZ%,&'&#-#*2%

F06&,% F#6"% /&$6% .&$#2*06&.% 3$02&$% 4),% $F#55#*2% 0*.%

G$"#*2=% % 988% 4,&$"% J*)*$08#*&K% 2,)3*.F06&,$%F#6"#*%k&F%

s),1%0,&%0$$#2*&.%0%Yl9Z%'80$$#G'0()*%F#6"%0%.&$#2*06&.%

/&$6%3$02&%0$%0%+)60/8&%F06&,%$3++87%$)3,'&=

UI-7
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<&4&,%6)%9++&*.#H%g%4),%0%$3550,7%)4%6"&%F06&,%S308#67%

$60*.0,.$?%23#.&8#*&$?%0*.%50H#535%')*605#*0*6%8&-&8$%

JrOj$K%0$$#2*&.% 6)% 6"&$&%F06&,% '80$$#G'0()*$% 4),% 6")$&%

')*$(63&*6$%6"06%0,&%#*'83.&.%#*%6"&%`aMP%&*-#,)*5&*-

608%5)*#6),#*2%+,)2,05%4),%05/#&*6%F06&,=

D&+"ZB-(W"+-<( 0+"'#"<#:E% % !"&% O`9% &$60/8#$"&$% F06&,%

S308#67%2)08$%4),%G$"#*2%0*.%$F#55#*2=%%!"&%ks:MN]%0*.%

;P9% "0-&% 43,6"&,% '80$$#G&.% #6$% i3,#$.#'()*08% F06&,$% 0*.%

&$60/8#$"&.% 05/#&*6% F06&,% $60*.0,.$?% 23#.&8#*&$?% 0*.%

rOj$%),%rOj%2)08$%6)%0'"#&-&%6"&%)/i&'(-&$%)4%6"&%:04&%

M,#*1#*2%`06&,% 9'6=% % P,#50,7% .,#*1#*2%F06&,% $60*.0,.$?%

&H+,&$$&.%0$%rOj$%),%rOj%2)08$?%+,)-#.&%4),%&*4),'&0/8&%

"&086"%/0$&.%8#5#6$=%%:&&%9++&*.#H%gLR%4),%0%$3550,7%)4%

6"&$&%8&-&8$=

0&$B("'#(0-#$=-'+(K&')-'+<"%&'(G;$#-B$'-:=% %O)*605#L

*0*6$% #*% $)#8% 0,&%+)6&*(08% $)3,'&$% 4),% ')*605#*0()*%)4%

2,)3*.F06&,?%$3,40'&%F06&,?%05/#&*6%0#,?%0*.%+80*6$%0*.%

0*#508$=% % <)3(*&% $)#8% 0*.% $&.#5&*6% $05+8#*2% #$% +&,-

4),5&.%&-&,7%G-&%7&0,$=

!"&%k<O%0*.%6"&%;P9?%#*%0%T^^T%5&5),0*.35%)4%3*.&,-

$60*.#*2%+&,60#*#*2% 6)%.&')55#$$#)*#*2%0*.%.&')*605-

#*0()*% )4% ')*605#*06&.% $#6&$?% 02,&&.% 3+)*% ')*'&*6,0-

()*$% )4% ,&$#.308% ,0.#)0'(-#67% #*% $)#8% 6"06% F)38.% 6,#22&,%

')*$3860()*% /&6F&&*% 6"&% 6F)% 02&*'#&$=% % O)*$3860()*%

Y6,#22&,Z%8&-&8$%4),%,0.#)0'(-&%')*605#*0()*%4),%*3'8#.&$%

0++8#'0/8&%6)%6"&%`aMP%#*%/)6"%,&$#.&*(08%0*.%#*.3$6,#08%

$)#8%0,&%,&+),6&.%#*%6"&%9:;<%&-&,7%G_"%7&0,%F#6"%6"&%$)#8%

0*.%$&.#5&*6%$05+8#*2%,&$386$%4),%6"06%7&0,=

E*%T^^e?%6"&%k<O?% #*%0%.&')55#$$#)*#*2%23#.0*'&%.)'3-

5&*6% Jkf<;lLRc\c?% a)8=% T?% T^^eK?% +,)-#.&.% ')*'&*6,0-

()*% $',&&*#*2% -083&$% 4),% ')55)*% ,0.#)*3'8#.&$% #*% $)#8%

6"06%')38.%,&$386%#*%0%.)$&%)4%T\%5,&5n7&0,=

E*%T^^b?%$)#8%'8&0*3+%2)08$%F&,&%.&-&8)+&.%4,)5%$#6&L$+&-

'#G'%.060%4),%6"&%YP"0$&%R%M&')55#$$#)*#*2%P80*%4),%6"&%

`aMP?Z%%<&-=%T?%M&'&5/&,%T^^b=%%!"&$&%',#6&,#0%0,&%+,&-

$&*6&.%#*%!0/8&%\LRV%)4%6"&%MP=

1*"B;"%&'(&>(7&'$+&<$'A(."+"(Y$+C(

!-:?-)+(+&(3$=$+:

r)*#6),#*2% .060% 4),% 6"#$% ,&+),6% F&,&% &-08306&.% 020#*$6%

6"&%8#5#6$%+,&$&*6&.%#*%!0/8&%fELV?%0*.%#*%6"&%9++&*.#'&$=%

!")$&% 8)'0()*$% F#6"% ,&$386$% &H'&&.#*2% 6"&% 8#5#6$% 0,&%

8#$6&.%#*%O"0+6&,%T?%!0/8&%TLV?%0*.%#*%O"0+6&,%V?%!0/8&%VLQ=
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,-)./0*12.%!3"'%2

Radionuclide Half!life"(years)
b

DCSs"in"Inhaled"Air
c DCSs"in"Ingested"

Water

Gross"Alpha
!

NA

8.1E!14

(as"Pu!239/240)

9.8E!08

(as"U!232)

Gross"Beta
!

NA

1.0E!10

(as"Sr!90)

1.1E!06

(as"Sr!90)

Tritium"(H!3) 1.23E+01 2.1E!07
e

1.9E!03

Carbon!14"(C!14) 5.70E+03 6.1E!07
f

6.2E!05

Potassium!40"(K!40) 1.25E+09 2.6E!10 4.8E!06

Cobalt!60"(Co!60) 5.27E+00 3.6E!10 7.2E!06

Strontium!90"(Sr!90) 2.89E+01 1.0E!10 1.1E!06

Technetium!99"(Tc!99) 2.11E+05 9.2E!10 4.4E!05

Iodine!129"(I!129) 1.57E+07 1.0E!10 3.3E!07

Cesium!137"(Cs!137) 3.00E+01 8.8E!10 3.0E!06

Europium!154"(Eu!154) 8.59E+00 7.5E!11 1.5E!05

Uranium!232"(U!232) 6.89E+01 4.7E!13 9.8E!08

Uranium!233"(U!233) 1.59E+05 1.0E!12 6.6E!07

Uranium!234"(U!234) 2.46E+05 1.1E!12 6.8E!07

Uranium!235"(U!235) 7.04E+08 1.2E!12 7.2E!07

Uranium!236"(U!236) 2.34E+07 1.2E!12 7.2E!07

Uranium!238"(U!238) 4.47E+09 1.3E!12 7.5E!07

Plutonium!238"(Pu!238) 8.77E+01 8.8E!14 1.5E!07

Plutonium!239"(Pu!239) 2.41E+04 8.1E!14 1.4E!07

Plutonium!240"(Pu!240) 6.56E+03 8.1E!14 1.4E!07

Americium!241"(Am!241) 4.32E+02 9.7E!14 1.7E!07

"!
The"DCS"for"tritium"represents"the"water"vapor"standard,"selected"from"Table"5,"DOE!STD!1196!2011.

# "
The"DCS"for"carbon!14"represents"the"dioxide"chemical"form,"selected"from"Table"5,"DOE!STD!1196!2011.

! "
Because"there"are"no"DCSs"for"gross"alpha"and"gross"beta"concentrations,"the"values"for"the"most"restrictive"alpha

"""and"beta"emitters"at"the"WVDP"(Pu!239/240"for"alpha"in"air,"U!232"for"alpha"in"water,"and"Sr!90"for"both"air"and"

"""water"gross"beta"concentrations)"are"used"as"a"conservative"basis"for"comparison"at"locations"for"which"there"are"

"""no"radionuclide!specific"data,"in"which"case"a"more"appropriate"DCS"may"be"applied.

$
"DCSs"are"defined"as"the"concentration"of"a"radionuclide"that,"under"conditions"of"continuous"exposure"for"one"year.

"""by"one"exposure"mode,"would"result"in"an"effective"dose"equivalent"of"100"mrem"(1mSv).
% "
Nuclear"Wallet"Cards.""April"2005."National"Nuclear"Data"Center."Brookhaven"National"Laboratory.""Upton,"New"York.

TABLE"UI!4

for"Inhaled"Air"or"Ingested"Water"(µCi/mL)

U.S."Department"of"Energy"Derived"Concentration"Standards"(DCSs)
!!

& ""
The"DCS"selection"for"air"utilized"the"default"type"lung"absorption"rates"for"each"nuclide,"based"on"guidance"from

""""ICRP!72"for"particulate"aerosols"when"no"specific"chemical"information"is"available."

UI-9
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__A_______________________________

accuracy - The degree of agreement between a measure-

ment and its true value.  The accuracy of a data set is 

!""#""#$%&'%#(!)*!+,-%.#"*)/"%0.12%"/!,$!.$"%1.%"!23)#%

"345#"%61,/!4,4,-%5,17,%8*!,++#"%10%!,%!,!)'/#9

!"#$%&'(!%% :%;,%!6+1,%3)!,%!$$.#""#"%!""#""2#,/%<,$-

4,-"% !,$% .11/% 6!*"#"% /=!/% =!(#% &##,% 4$#,+<#$% 4,% !,%

!*$4/%1.%!,%!""#""2#,/% .#31./9% % >/% 4"% 4,/#,$#$% /1%$#<,#%

"3#64<6%!6+1,"%/=!/%/=#%.#"31,"4&)#%-.1*3%74))%*,$#./!5#%

/1% .#2#$'% $#<64#,64#"9% % ?=#% 3)!,% 4,6)*$#"% !% +2#/!&)#%

!,$% .#"1*.6#% .#8*4.#2#,/"% 01.% 423)#2#,/!+1,% 10% /=#%

3)!,,#$%!6+(4+#"9

aquifer% :% ;% 7!/#.:&#!.4,-% *,4/% 10% 3#.2#!&)#% .165% 1.%

"14)% /=!/% 74))% '4#)$% 7!/#.% 4,% *"!&)#% 8*!,++#"% (4!% 7#))"9%

@1,<,#$%!8*40#."%!.#%&1*,$#$%!&1(#%!,$%&#)17%&'%)#""%

3#.2#!&)#% )!'#."9% % A.1*,$7!/#.% 4,% !% 61,<,#$% !8*40#.%

2!'%&#%*,$#.%!%3.#""*.#%-.#!/#.% /=!,% /=#%!/21"3=#.46%

3.#""*.#9%B,61,<,#$%!8*40#."%!.#%&1*,$#$%&#)17%&'%)#""%

3#.2#!&)#% 2!/#.4!)C% &*/% !.#% ,1/% &1*,$#$% !&1(#9% ?=#%

3.#""*.#%1,%/=#%-.1*,$7!/#.%!/%/=#%"*.0!6#%10%!,%*,61,-

<,#$%!8*40#.%4"%#8*!)%/1%/=!/%10%/=#%!/21"3=#.#9

aquitard%:%;%)17:3#.2#!&4)4/'%-#1)1-46%*,4/%/=!/%6!,%"/1.#%

groundwater and can transmit groundwater at a very 

slow rate.

!)&($*&!)&+,!)$%!-(.&!"/0,1!-(,&2343536%:%;,%!33.1!6=%

/1% .!$4!+1,% 3.1/#6+1,% /=!/% !$(16!/#"% 61,/.1))4,-% 1.%

2!,!-4,-% #D31"*.#"% E&1/=% 4,$4(4$*!)% !,$% 61))#6+(#F% /1%

/=#% 71.5% 01.6#% !,$% /=#% -#,#.!)% 3*&)46% !,$% .#)#!"#"% 10%

.!$41!6+(#%2!/#.4!)%/1%/=#%#,(4.1,2#,/%!"%)17%!"%"164!)C%

/#6=,46!)C%#61,1246C%3.!6+6!)C%!,$%3*&)46%31)46'%61,"4$#.-

!+1,"%3#.24/9%%;"%*"#$%4,%B,4/#$%G/!/#"%EB9G9F%H#3!./2#,/%

10%I,#.-'% EHJIF%J.$#.%KLM9NC%;O;P;% 4"%,1/%!%$1"#% )424/%

&*/C%.!/=#.C%!%3.16#""%/=!/%=!"%!"%4/"%1&Q#6+(#%/=#%!R!4,-

2#,/%10%$1"#%)#(#)"%!"%0!.%&#)17%/=#%!33)46!&)#%)424/"%10%

/=#%1.$#.%!"%3.!6+6!&)#9

__B_______________________________

-!"78+$9%:&+!:0!#$%&;%S!/*.!)%!,$%2!,:2!$#%.!$4!+1,%

"*6=%!"T%61"246%.!$4!+1,C%.!$4!+1,%0.12%,!/*.!))'%.!$41-

!6+(#%#)#2#,/"C%!,$%.!$4!+1,%0.12%6122#.64!)%"1*.6#"%

!,$%2#$46!)%3.16#$*.#"9

-,"<9,+,(& 2=<6& ;% ;% *,4/% 10% .!$41!6+(4/'% #8*!)% /1% 1,#%

,*6)#!.%/.!,"01.2!+1,%3#.%"#61,$9

-0*,,7(.&;%J66*..4,-%!/%!%0.#8*#,6'%10%#(#.'%/71%7##5"9

__C_______________________________

"!>,8$+0"!(& ,?"(9)0$%& 2@A6& ;% ;% 3.131"#$% !6+1,% /=!/% /=#%

HJI%=!"%$#/#.24,#$%$1#"%,1/%4,$4(4$*!))'%1.%6*2*)!+(#)'%

=!(#%!%"4-,4<6!,/%#U#6/%1,%/=#%=*2!,%#,(4.1,2#,/9%G##%

NV%@1$#%10%W#$#.!)%P#-*)!+1,"%E@WPF%NVXN9KNV9

@(!))&3B&=B& !%:&@& ($*;(,1,(&*!)>,& 244C6& ;&Waste classi-

<6!+1,"% 0.12% /=#% S*6)#!.% P#-*)!/1.'% @1224""41,Y"%

NV%@WP%Z!./%[N%.*)#9% %\!D42*2%61,6#,/.!+1,%)424/"%!.#%

"#/% 01.%"3#64<6% 4"1/13#"9% %@)!""%;%7!"/#%$4"31"!)% 4"%24,-

42!))'% .#"/.46/#$%74/=% .#"3#6/% /1% /=#% 01.2%10% /=#%7!"/#9%%

@)!""%]%7!"/#%2*"/%2##/%21.#%.4-1.1*"%.#8*4.#2#,/"%/1%

#,"*.#%3='"46!)% "/!&4)4/'%!^#.%$4"31"!)9% %_4-=#.% .!$41,*-

6)4$#% 61,6#,/.!+1,% )424/"% !.#% "#/% 01.%@)!""%@%7!"/#% E/=#%

21"/%.!$41!6+(#FC%7=46=%!)"1%2*"/%2##/%3='"46!)%"/!&4)-

4/'% .#8*4.#2#,/"9% %\1.#1(#.C% "3#64!)%2#!"*.#"%2*"/%&#%

/!5#,%!/% /=#%$4"31"!)% 0!64)4/'% /1%3.1/#6/%!-!4,"/% 4,!$(#.-

tent intrusion. 

G12#% OO C̀% .#0#..#$% /1%&'%HJI%!"% aA.#!/#.:/=!,:@)!"":@%

7!"/#% EA?@@FCb%2!'% ,1/% &#% !66#3/!&)#% 01.% ,#!.:"*.0!6#%

$4"31"!)C%!,$%2!'C%01.%#D!23)#%,##$%/1%&#%$4"31"#$%10%4,%

!%-#1)1-46%.#31"4/1.'9%%%

"$D'(0!%",& E%:0%8)& ;% @1,$4+1,"% /=!/% 2!'% ,1/% "!+"0'%

!33)46!&)#% #,(4.1,2#,/!)% 1.% "!0#/'% !,$% =#!)/=% .#--

*)!+1,"C% HJI% 1.$#."% !,$% 2#21.!,$!C% #,01.6#2#,/%

!6+1,"C%!-.##2#,/"%74/=%.#-*)!/1.'%!-#,64#"C%1.%3#.24/%

61,$4+1,"9

F4GHH35I
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Glossary

GLO-2

"$%E:,%",& 0%>,+1!(& ; The range of values within which 

"12#% 3!.!2#/#.% 2!'% &#% #D3#6/#$% /1% )4#% 74/=% !% "/!/#$%

$#-.##%10%61,<$#,6#9%%W1.%#D!23)#C%!%(!)*#%10%NV%74/=%!,%

*,6#./!4,/'%10% L% 6!)6*)!/#$%!/% /=#%cLd%61,<$#,6#% )#(#)%

ENVeLF%4,$46!/#"%/=#.#%4"%!%cLd%3.1&!&4)4/'%/=!/%/=#%/.*#%

(!)*#%10%/=!/%3!.!2#/#.%)4#"%&#/7##,%L%!,$%NL9

"$%)0)>,%".&;%?=#%61,$4+1,%10%"=174,-%"/#!$'%61,01.24/'%

/1%3.!6+6#"9% % >,%/=#%#,(4.1,2#,/!)%21,4/1.4,-%3.1-.!2C%

!33.1(#$%3.16#$*.#"%!.#%4,%3)!6#%"1%/=!/%$!/!%61))#6+1,%

!6+(4+#"%!.#%6!..4#$%1*/%4,%!%*,401.2%2!,,#.%/1%24,424f#%

variability.

@$+,&J,!D& ;% ?=#%a61.#% /#!2%!33.1!6=b% 4"%!% 01.2!)4f#$C%

61,"#,"*":&!"#$%3.16#""%4,%7=46=%/=1"#%4,$4(4$*!)"%74/=%

$#64"41,:2!54,-% !*/=1.4/'C% 4,6)*$4,-% /=#% HJIC% /=#% B9G9%

I,(4.1,2#,/!)%Z.1/#6+1,%;-#,6'%EIZ;FC%!,$%G/!/#%.#2#-

$4!)% 3.1Q#6/% 2!,!-#."C% 71.5% /1-#/=#.% /1% .#!6=% !-.##-

2#,/% 1,% 5#'% .#2#$4!+1,% $#64"41,"% EHJIgI_:KNh:ccNNC%

J6/1&#.% NcccF9% % >,% ;*-*"/% XVV[C% /=#% HJI:`#"/% i!))#'%

H#21,"/.!+1,% Z.1Q#6/% EHJI:`iHZF% .#8*#"/#$% /=!/%

/=#% S#7% j1.5% G/!/#% H#3!./2#,/% 10% _#!)/=% ESjGHJ_FC%

/=#% B9G9% S*6)#!.% P#-*)!/1.'% @1224""41,% ESP@FC% /=#%

IZ;% E.#-41,% XFC% /=#% S#7% j1.5% G/!/#% H#3!./2#,/% 10%

I,(4.1,2#,/!)% @1,"#.(!+1,% ESjGHI@FC% !,$% /=#% S#7%

j1.5%G/!/#%I,#.-'%P#"#!.6=%!,$%H#(#)132#,/%;*/=1.4/'%

ESjGIPH;F% 3!.+643!/#% 4,% !% 61))!&1.!+(#% 3.16#""% E49#9C%

@1.#% ?#!2F% /1% .#"1)(#% /#6=,46!)% 4""*#"% !""164!/#$%

74/=% /=#% aH.!^% I,(4.1,2#,/!)% >23!6/% G/!/#2#,/% 01.%

H#61224""41,4,-% !,$g1.% O1,-:?#.2%G/#7!.$"=43% !/% /=#%

`#"/% i!))#'% H#21,"/.!+1,% Z.1Q#6/% !,$% `#"/#.,% S#7%

j1.5%S*6)#!.%G#.(46#%@#,/#.b%EHI>GF9%

"+0#"!(& +,",'>$+& ;%;%='31/=#+6!)%1U:"4/#% 4,$4(4$*!)%7=1%

4/% 4"%#"+2!/#$%71*)$%.#6#4(#%/=#%=4-=#"/%.!$4!+1,%$1"#%

0.12%!%31/#,+!)%!4.%#k*#,/%.#)#!"#%&!"#$%1,%!2&4#,/%!4.%

.!$41!6+(4/'%2#!"*.#2#,/"9

"$)D0"& +!:0!#$%& ;% _4-=:#,#.-'% "*&!/1246% 3!.+6)#"%

0.12%1*/#.%"3!6#%/=!/%&12&!.$%/=#%#!./=Y"%!/21"3=#.#9%

@1"246%.!$4!+1,%4"%3!./%10%,!/*.!)%&!65-.1*,$%.!$4!+1,9

"9+0,&2@06&;%;%*,4/%10%.!$41!6+(4/'%#8*!)%/1%hl%&4))41,%Eh9l%D%

NVNV%F%,*6)#!.%/.!,"01.2!+1,"%3#.%"#61,$9

__D_______________________________

:!>!&),>&;%;%-.1*3%10%$!/!%E#9-9C%0!6/*!)%4,01.2!+1,%"*6=%

!"%2#!"*.#2#,/"%1.%"/!+"+6"F%*"#$%!"%!%&!"4"%01.%.#!"1,-

4,-C%$4"6*""41,C%1.%6!)6*)!+1,9

:,"!.&2+!:0$!"#1,6&;%H4"4,/#-.!+1,%10%/=#%,*6)#*"%10%!,%

*,"/!&)#% ,*6)4$#% &'% "31,/!,#1*"% #24""41,% 10% 6=!.-#$%

3!.+6)#"%!,$g1.%3=1/1,"%1.%&'%"31,/!,#1*"%<""41,9

 

:,+01,:& "$%",%>+!#$%& )>!%:!+:& 2K@H6& ; The concentra-

+1,%10%!%.!$41,*6)4$#%4,%!4.%!,$%7!/#.%/=!/C%*,$#.%61,$4-

+1,"%10%61,+,*1*"%=*2!,%#D31"*.#%01.%1,#%'#!.%&'%1,#%

#D31"*.#% 21$#% E49#9C% 4,-#"+1,% 10% 7!/#.C% 4,=!)!+1,C% 1.%

422#."41,%4,%!%-!"#1*"%6)1*$FC%71*)$%.#"*)/%4,%!,%#U#6-

+(#%$1"#%#8*4(!)#,/%10%NVV%24))4.#2%E2.#2F%EN%24))4"4#(#./%

m2G(nF9%%G##%?!&)#%B>:K%4,%/=#%aB"#0*)%>,01.2!+1,b%"#6+1,%

10%/=4"%.#31./9

:,>,"#$%& (0D0>& $+& (,1,(& 2K46& ; This term may also be 

#D3.#""#$%!"%a2#/=1$%$#/#6+1,%)424/b%E\HOF9%%?=#%"2!))-

#"/% !21*,/%10% !% "*&"/!,6#% /=!/% 6!,%&#%$4"+,-*4"=#$% 4,%

!%"!23)#%&'%!%-4(#,%2#!"*.#2#,/%3.16#$*.#%!/%!%-4(#,%

61,<$#,6#%)#(#)9%%EG##%!"#$%&!'(')&"*&+$)$,-".9F

:0)',+)0$%&2!0+-$+%,6&;%?=#%3.16#""%7=#.#&'%3!.+6*)!/#"%

1.%-!"#"%!.#%"3.#!$%!,$%$4)*/#$%4,%!4.%!"%/=#'%21(#%!7!'%

from a source. 

:0)',+)0$%&28+$9%:*!>,+6&;%?=#%3.16#""%7=#.#&'%"1)*/#"%

!.#%"3.#!$%1.%24D#$%!"%/=#'%!.#%/.!,"31./#$%&'%-.1*,$-

water as it moves through the subsurface.

:$)0D,>,+& ;% ;% 31./!&)#% $#(46#% 01.% 2#!"*.4,-% /=#% /1/!)%

!66*2*)!/#$%#D31"*.#%/1%41,4f4,-%.!$4!+1,9

:$*%8+!:0,%>&;%?=#%$4.#6+1,%10%7!/#.%o17%0.12%!%.#0#.-

#,6#%314,/%/1%!%"#)#6/#$%314,/%10%4,/#.#"/%!/%!%)17#.%#)#(!-

+1,%/=!,%/=#%.#0#.#,6#%314,/9%%EG##%/%0+'$.)1F

__E_______________________________

,L,"#1,&:$),&;%EG##%$2$,-3$&+"4$&$56'30!$.) under radi-

0-".&+"4$9F

,M9,%>&;%;,'%/.#!/#$%1.%*,/.#!/#$%!4.%#24""41,%1.%)48*4$%

discharge to the environment.

,M9,%>& D$%0>$+0%8& ;% G!23)4,-% 1.% 2#!"*.4,-% "3#64<6%

)48*4$% 1.% -!"#1*"% #k*#,/% "/.#!2"% 01.% /=#% 3.#"#,6#% 10%

31))*/!,/"%/1%$#/#.24,#%6123)4!,6#%74/=%!33)46!&)#%"/!,-

$!.$"C%3#.24/%.#8*4.#2#,/"C%!,$%!$24,4"/.!+(#%61,/.1)"9

,%10+$%D,%>!(&!)),))D,%>&2N36&;%;,%#(!)*!+1,%/=!/%3.1-

(4$#"% "*p64#,/% #(4$#,6#% !,$% !,!)'"4"% 01.% $#/#.24,4,-%

7=#/=#.%!,%#,(4.1,2#,/!)%423!6/%"/!/#2#,/%4"%.#8*4.#$%

1.%!%<,$4,-%10%,1%"4-,4<6!,/%423!6/%"=1*)$%&#%4""*#$9%%G##%

NV%@WP%NVXN9
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,%10+$%D,%>!(&0D'!">&)>!>,D,%>&2NOH6&; A detailed state-

2#,/%/=!/%4,6)*$#"%/=#%#,(4.1,2#,/!)%423!6/%10%/=#%3.1-

31"#$%!6+1,C%!,'%!$(#."#%#,(4.1,2#,/!)%#U#6/"%/=!/%6!,-

,1/%&#%!(14$#$%"=1*)$%/=#%3.131"!)%&#%423)#2#,/#$C%!,$%

!)/#.,!+(#"%/1%/=#%3.131"#$%!6+1,9%%H#/!4)#$%4,01.2!+1,%

2!'%&#%01*,$%4,%G#6+1,%NV%@WP%NVXN9

,%10+$%D,%>!(& D!%!8,D,%>& ).)>,D& 2NPH6& ; The sys-

/#2!+6% !33)46!+1,% 10% &*"4,#""% 2!,!-#2#,/% 3.!6+6#"%

/1% #,(4.1,2#,/!)% 4""*#"C% 4,6)*$4,-% $#<,4,-% /=#% 1.-!-

,4f!+1,!)% "/.*6/*.#C% 3)!,,4,-% 01.% !6+(4+#"C% 4$#,+0'4,-%

.#"31,"4&4)4+#"C%!,$%$#<,4,-%3.!6+6#"C%3.16#$*.#"C%3.1-

6#""#"C%!,$%.#"1*.6#"9

,%10+$%D,%>!(&D$%0>$+0%8& ;%?=#%61))#6+1,%!,$%!,!)'"4"%

10% "!23)#"% 1.% /=#% $4.#6/%2#!"*.#2#,/% 10% #,(4.1,2#,-

tal media.  Environmental monitoring consists of two 

2!Q1.% !6+(4+#"T% #k*#,/%21,4/1.4,-% !,$%#,(4.1,2#,/!)%

surveillance.

,%10+$%D,%>!(&)9+1,0((!%",&;%?=#%61))#6+1,%!,$%!,!)'"4"%

10%"!23)#"%1.%/=#%$4.#6/%2#!"*.#2#,/%10%!4.C%7!/#.C%"14)C%

011$"/*UC%!,$%&41/!%4,%/=#%#,(4.1,"%10%!%0!64)4/'%10%4,/#.#"/%

/1%$#/#.24,#%6123)4!,6#%74/=%!33)46!&)#%"/!,$!.$"%!,$%

/1%$#/#6/%/.#,$"%!,$%#,(4.1,2#,/!)%31))*/!,/%/.!,"31./9

,?'$)9+,& ;% ?=#% "*&Q#6+1,%10%!% /!.-#/% E*"*!))'% )4(4,-%+"-

"*#F%/1%.!$4!+1,9

__F_______________________________

E%:0%8& ;% ;%HJI% 6123)4!,6#% /#.29% % ;% <,$4,-% 4"% !% "/!/#-

2#,/%10%0!6/%61,6#.,4,-%!%61,$4+1,%4,%/=#%I,(4.1,2#,/!)C%

G!0#/'C%!,$%_#!)/=%3.1-.!2%/=!/%7!"%4,(#"+-!/#$%$*.4,-%

!,%!33.!4"!)9%%W4,$4,-"%4,6)*$#%&#"/%2!,!-#2#,/%3.!6+6#%

<,$4,-"C%6123)4!,6#%<,$4,-"C%!,$%,1/#71./='%3.!6+6#"9%

;%<,$4,-%2!'%&#%!%"423)#%"/!/#2#,/%10%3.1<64#,6'%1.%!%

$#"6.43+1,%10%$#<64#,6'%E49#9C%!%(!.4!,6#%0.12%3.16#$*.#"%

1.%6.4/#.4!F9%%EG##%!)"1%4$!*7044$44($.)9F

E))0$%&;%?=#%!6/%1.%3.16#""%10%"3)4q,-%4,/1%3!./"9%%;%,*6)#!.%

.#!6+1,%4,%7=46=%!,%!/1246%,*6)#*"%"3)4/"%4,/1%0.!-2#,/"%

E49#9C% <""41,% 3.1$*6/"C% *"*!))'% 0.!-2#,/"% 10% 6123!.!&)#%

2!""F%74/=%/=#%#(1)*+1,%10%!33.1D42!/#)'%NVV%24))41,%/1%

several hundred million electron volts of energy.

__G_______________________________

8!DD!& 0)$>$'0"& 2!()$& gamma scan6& ;% ;,% !,!)'+6!)%

2#/=1$%&'%7=46=%/=#%8*!,+/'%10%"#(#.!)%-!22!%.!':#24/-

+,-%.!$41!6+(#%4"1/13#"%2!'%&#%$#/#.24,#$%"42*)/!,#-

1*")'9%%?'346!)%,*6)#!.%0*#)%6'6)#%4"1/13#"%$#/#.24,#$%&'%

/=4"% 2#/=1$% 4,6)*$#C% &*/% !.#% ,1/% )424/#$% /1C% 61&!)/:[VC%

f4.61,4*2:cLC% .*/=#,4*2:NV[C% "4)(#.:NNV2C% !,+-

21,':NXLC%6#"4*2:NhKC%6#"4*2:NhlC%!,$%#*.134*2:NLK9%

S!/*.!))'% 166*..4,-% 4"1/13#"% 01.%7=46=% "!23)#"%2!'% &#%

!,!)'f#$%!.#%&#.'))4*2:lC%31/!""4*2:KVC%.!$4*2:XXKC%!,$%

.!$4*2:XX[9

8+!:0,%>& ;%@=!,-#% 4,%(!)*#%10%1,#%(!.4!&)#%74/=% .#"3#6/%

/1%!,1/=#.%(!.4!&)#C%"*6=%!"%!%(#.+6!)%6=!,-#%1(#.%!%=1.-

4f1,/!)%$4"/!,6#9

8+$9%:*!>,+&;%G*&"*.0!6#%7!/#.%4,%/=#%31.#%"3!6#"%!,$%

0.!6/*.#"%10%"14)%!,$%&#$.165%*,4/"9%

__H_______________________________

/!(Q;(0Q,&;%?=#%+2#%4,%7=46=%=!)0%/=#%!/12"%10%!%.!$41,*-

clide disintegrate into another nuclear form.  The half-life 

2!'%(!.'%0.12%!%0.!6+1,%10%!%"#61,$%/1%&4))41,"%10%'#!."9

/!R!+:$9)&*!)>,&;%;%7!"/#%1.%612&4,!+1,%10%7!"/#"%/=!/%

&#6!*"#%10%8*!,+/'C%61,6#,/.!+1,C%1.%3='"46!)C%6=#246!)C%

1.%4,0#6+1*"%6=!.!6/#.4"+6"%2!'T%!F%6!*"#%1.%"4-,4<6!,/)'%

contribute to an increase in mortality or an increase in 

"#.41*"% 4..#(#."4&)#% 1.% 4,6!3!64/!+,-% .#(#."4&)#% 4)),#""r%

1.% E&F%31"#%!% "*&"/!,+!)%3.#"#,/%1.%31/#,+!)%=!f!.$% /1%

=*2!,% =#!)/=% 1.% /=#% #,(4.1,2#,/% 7=#,% 423.13#.)'%

/.#!/#$C% "/1.#$C% /.!,"31./#$C% $4"31"#$% 10C% 1.% 1/=#.74"#%

managed.

/08/;(,1,(& +!:0$!"#1,& *!)>,& 2S4C6& ; The highly radio-

!6+(#%7!"/#%2!/#.4!)%/=!/%.#"*)/"%0.12%/=#%.#3.16#""4,-%

10% "3#,/% ,*6)#!.% 0*#)C% 4,6)*$4,-% )48*4$% 7!"/#% 3.1$*6#$%

$4.#6/)'%4,%.#3.16#""4,-%!,$%"1)4$%7!"/#%$#.4(#$%0.12%/=#%

)48*4$C%/=!/%61,/!4,"%!%612&4,!+1,%10%/.!,"*.!,46%7!"/#%

!,$%<""41,%3.1$*6/"%4,%61,6#,/.!+1,"%"*p64#,/%/1%.#8*4.#%

3#.2!,#,/%4"1)!+1,9%EG##%!)"1%)%0.46%0.',&#04)$9F

/.:+!9(0"&"$%:9"#10>.&;%?=#%.!+1%10%o17%(#)164/'%/1%$.4(-

4,-%01.6#%01.%(4"61*"%o17%*,$#.%"!/*.!/#$%61,$4+1,"%10%!%

"3#64<#$%)48*4$%4,%!%31.1*"%2#$4*2r%/=#%.!+1%$#"6.4&4,-%

/=#%.!/#%!/%7=46=%7!/#.%6!,%21(#%/=.1*-=%!%3#.2#!&)#%

medium.

TTOTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

0%>,8+!>,:&)!Q,>.&D!%!8,D,%>&).)>,D&2OHPH6&;%;%3.16#""%

/=!/% $#"6.4&#"% /=#% 3.1-.!2"C% 31)464#"C% !,$% 3.16#$*.#"%

*"#$%!/%/=#%`iHZ%/1%#,"*.#%/=#%#"/!&)4"=2#,/%10%!%"!0#%

71.53)!6#% 01.% /=#% #23)1'##"C% /=#%3*&)46C% !,$% /=#% #,(4-

.1,2#,/9%%?=#%-*4$4,-%3.4,643)#"%10%>G\G%!.#%)4,#%2!,!-#-

2#,/% .#"31,"4&4)4/'% 01.% "!0#/'r% 6)#!.% .1)#"% !,$% .#"31,"4-

&4)4+#"r%6123#/#,6#%6122#,"*.!/#%74/=%.#"31,"4&4)4+#"r%

&!)!,6#$% 3.41.4+#"r% 4$#,+<6!+1,% 10% "!0#/'% "/!,$!.$"%
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!,$% .#8*4.#2#,/"r% =!f!.$% 61,/.1)"r% !,$% 13#.!+1,"%

!*/=1.4f!+1,9%%

0%>,+0D&)>!>9)&;%?=#%"/!/*"%10%!,'%6*..#,/)'%#D4"+,-%0!64)-

4/'% /=!/% &#612#"% "*&Q#6/% /1% /=#% .#8*4.#2#,/% /1% =!(#% !%

P#"1*.6#%@1,"#.(!+1,%!,$%P#61(#.'%;6/% EP@P;F%3#.24/%

because of a new statutory or regulatory amendment to 

P@P;9

0$%&;%;,%!/12%1.%-.1*3%10%!/12"%74/=%!,%#)#6/.46%6=!.-#9

0$%&,?"/!%8,&; The reversible exchange of ions contained 

4,% "1)*+1,%74/=% 1/=#.% 41,"% /=!/% !.#% 3!./% 10% /=#% 41,:#D-

change material.

OHG& 2O%>,+%!#$%!(& G+8!%0R!#$%& Q$+& H>!%:!+:0R!#$%6& ;&

;,%4,/#.,!+1,!)%,#/71.5%10%,1,-1(#.,2#,/!)%"/!,$!.$"%

4,"+/*/#"% /=!/% 01.2"% !% &.4$-#% &#/7##,% /=#% 3*&)46% !,$%

3.4(!/#%"#6/1."C%!,$%4"%/=#%)!.-#"/%"/!,$!.$"%1.-!,4f!+1,%

4,%/=#%71.)$9%>GJ%#,!&)#"%!%61,"#,"*"%/1%&#%.#!6=#$%1,%

"1)*+1,"% /=!/%2##/% &1/=% /=#% .#8*4.#2#,/"% 10% &*"4,#""%

and the broader needs of society.

ISO 14001:2004 -%;%"/!,$!.$%01.%!,%I\GC%7=46=%.#8*4.#"%

!,%1.-!,4f!+1,%/1T

-%% H#/#.24,#%/=#%1.-!,4f!+1,Y"%423!6/%1,%/=#%#,(4.1,-

2#,/% !,$% .#)#(!,/% .#-*)!+1,"% /1% /=#% 13#.!+1,"% 10%

/=#%&*"4,#""r

-%% @.#!/#%!%3)!,%/1%61,/.1)%/=#%1.-!,4f!+1,Y"%3.16#""#"%

/1%24,424f#%/=#%#,(4.1,2#,/!)%423!6/r

-%%\1,4/1.% /=#%#U#6+(#,#""%10% /=#% "'"/#2%!/%2##+,-%

1&Q#6+(#"C%!"%7#))%!"%)#-!)%!,$%1/=#.r%!,$

-%% @1,+,*!))'%!,!)'f#%/=#%.#"*)/"%!,$%423.1(#%/=#%1.-!-

,4f!+1,Y"%"'"/#2"9

0)$>$',&;%H4U#.#,/%01.2"%10%/=#%"!2#%6=#246!)%#)#2#,/%

/=!/%!.#%$4"+,-*4"=#$%&'%=!(4,-%/=#%"!2#%,*2&#.%10%3.1-

/1,"%&*/%!%$4U#.#,/%,*2&#.%10%,#*/.1,"% 4,%/=#%,*6)#*"9%

;,% #)#2#,/% 6!,% =!(#%2!,'% 4"1/13#"9% W1.% #D!23)#C% /=#%

/=.##%4"1/13#"%10%='$.1-#,%!.#%3.1+*2C%$#*/#.4*2C%!,$%

/.4+*2C%74/=%1,#C%/71C%!,$%/=.##%,#*/.1,"%4,%/=#%,*6)#*"C%

.#"3#6+(#)'9

__K_______________________________

7%0"7'$0%>&;%;%/#.2%4,%-#121.3=1)1-'%/1%$#"6.4&#%!%)16!-

+1,%4,%!%.4(#.%1.%6=!,,#)%7=#.#%/=#.#%4"%!%"=!.3%6=!,-#%4,%

6=!,,#)%")13#%.#"*)+,-%0.12%$4U#.#,+!)%.!/#"%10%#.1"41,9

TT4TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

(!%:& :0)'$)!(& +,)>+0"#$%)& 24K56& ;% P#-*)!+1,"% 3.12*)-

-!/#$%&'%/=#%IZ;%E!,$%&'%SjGHI@%4,%S#7%j1.5%G/!/#F%-1(-

#.,4,-%/=#%)!,$%$4"31"!)%10%=!f!.$1*"%7!"/#"9%?=#%7!"/#"%

must be treated using the best demonstrated available 

technology or must meet certain treatment standards 

&#01.#%&#4,-%$4"31"#$9

($*,+&(0D0>&$Q&:,>,"#$%&244K6&; The lowest limit of a given 

3!.!2#/#.%/=!/%!,%4,"/.*2#,/%4"%6!3!&)#%10%$#/#6+,-9%%;%

2#!"*.#2#,/%10%!,!)'+6!)%"#,"4+(4/'9

($*;(,1,(&+!:0$!"#1,&*!)>,&244C&$+&445C6&;%P!$41!6+(#%

7!"/#%,1/%6)!""4<#$%!"%=4-=:)#(#)%.!$41!6+(#%7!"/#C%/.!,"-

*.!,46% 7!"/#C% "3#,/% 0*#)C% 1.% *.!,4*2%24))% /!4)4,-"9% EG##%

8!044&9:&;:&8:&0.+&<=88&!"#7!$3$!&#04)$9F

TTPTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

D!?0D!((.& ,?'$),:& 0%:010:9!(& 2PNO6& ;% _'31/=#+6!)%

1,:"4/#%E166*3!+1,!)F%1.%1U:"4/#%E,1,166*3!+1,!)F% 4,$4-

(4$*!)% 7=1C% &#6!*"#% 10% .#!)4"+6!))'% !""*2#$% 3.1D424/'C%

!6+(4+#"C% !,$% )4(4,-% =!&4/"C% 71*)$% .#6#4(#% /=#% =4-=#"/%

.!$4!+1,%$1"#C%/!54,-% 4,/1%!661*,/%!))%3!/=7!'"C% 0.12%!%

-4(#,%#(#,/C%3.16#""C%1.%0!64)4/'9

D!?0D!((.&,?'$),:&$L;)0>,&0%:010:9!(&2PNGHO6&;&\#2&#.%

10% /=#%-#,#.!)%1U:"4/#%3*&)46%!/%!%5,17,%.#"4$#,6#%7=1%

71*)$%.#6#4(#%/=#%=4-=#"/%$1"#%0.12%!,%#k*#,/%.#)#!"#9

D,!%&;&The average value of a series of measurements.

D,>+0"&>$%&;&EG##%)".:&($)%',9F

D0((0+,D& 2D+,D6& ;% ;% *,4/% 10% .!$4!+1,% $1"#% #8*4(!)#,/%

/=!/% 4"%#8*!)% /1%1,#%1,#:/=1*"!,$/=%10%!%.#29% %;,% 4,$4-

(4$*!)%2#2&#.%10%/=#%3*&)46%6!,%.#6#4(#%*3%/1%NVV%2.#2%

3#.%'#!.%!661.$4,-%/1%HJI%"/!,$!.$"9%%?=4"%)424/%$1#"%,1/%

4,6)*$#%/=#%.1*-=)'%hNV%2.#2C%1,%!(#.!-#C% /=!/%3#13)#%

4,% /=#% B9G9% .#6#4(#% !,,*!))'% 0.12% ,!/*.!)% &!65-.1*,$%

.!$4!+1,9

D0%0D9D& :,>,">!-(,& "$%",%>+!#$%& 2PK@6 or D,>/$:&

:,>,"#$%& (0D0>& 2PK46& ;% H#3#,$4,-% 1,% /=#% "!23)#%

2#$4*2C% /=#% "2!))#"/% !21*,/% 1.% 61,6#,/.!+1,% 10% !%

.!$41!6+(#%1.%,1,.!$41!6+(#%!,!)'/#%/=!/%6!,%&#%.#)4!&)'%

$#/#6/#$%*"4,-%!%"3#64<6%!,!)'+6!)%2#/=1$9%%@!)6*)!+1,"%

10%/=#%24,42*2%$#/#6/!&)#%61,6#,/.!+1,"%!.#%&!"#$%1,%

/=#%)17#.%)424/%10%$#/#6+1,9
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D0?,:&*!)>,&2PC6&;%;%7!"/#%/=!/%4"%&1/=%.!$41!6+(#%!,$%

P@P;%=!f!.$1*"9%

__N_______________________________

%;K$:,"!%,U>+0-9>.(& '/$)'/!>,& ;& ;,% 1.-!,46% "1)*+1,%

61231"#$%10%hVd% /.4&*/')%3=1"3=!/#% E?]ZF%$4""1)(#$% 4,%

,:$1$#6!,#%*"#$%/1%<."/%"#3!.!/#%/=#%*.!,4*2%!,$%3)*-

/1,4*2%0.12%/=#%<""41,%3.1$*6/"%4,%$4""1)(#$%,*6)#!.%0*#)%

!,$%/=#,%/1%"#3!.!/#%/=#%*.!,4*2%0.12%/=#%3)*/1,4*29

%,9>+$%&;%;,%#)#6/.46!))'%,#*/.!)%"*&!/1246%3!.+6)#%4,%/=#%

&!.'1,%0!24)'%74/=%!%2!""%NCMhc%+2#"%/=!/%10%!,%#)#6/.1,C%

"/!&)#%7=#,%&1*,$% 4,% !,% !/1246% ,*6)#*"C% !,$% =!(4,-% !%

2#!,%)40#+2#%10%Q*"/%*,$#.%NL%24,*/#"%!"%!%0.##%3!.+6)#9

%$#",& $Q& 10$(!#$%& 2VGW6& ;% A#,#.!))'C% !,% 1p64!)% ,1+<-

6!+1,% 0.12%!%.#-*)!/1.'%!-#,6'%10%,1,6123)4!,6#%74/=%

3#.24/%.#8*4.#2#,/"9% %E;,%#D!23)#%71*)$%&#%!% )#R#.%10%

,1+6#% 0.12% !% .#-41,!)% 7!/#.% #,-4,##.% 4,% .#"31,"#% /1%

!,% 4,"/!,6#% 10% "4-,4<6!,/% ,1,6123)4!,6#% 74/=% !% G/!/#%

Z1))*/!,/%H4"6=!.-#%I)424,!+1,%G'"/#2%mGZHIGn%3#.24/9F

%9"(,9)& ;% ?=#% 31"4+(#)':6=!.-#$% 6#,/.!)% .#-41,% 10% !,%

!/12C%2!$#%*3%10%3.1/1,"%!,$%,#*/.1,"%!,$%61,/!4,4,-%

almost all of the mass of the atom.

TTGTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

$9X!((&;%?=#%$4"6=!.-#%#,$%10%!%$.!4,%1.%343#%/=!/%6!..4#"%

7!"/#7!/#.%1.%1/=#.% )48*4$%#k*#,/"% 4,/1%!%$4/6=C%31,$C%

or river.

__P_______________________________

'!+!D,>,+& ;% ;,'% 10% !% "#/% 10% 3='"46!)% 3.13#.+#"% 7=1"#%

(!)*#"% $#/#.24,#% /=#% 6=!.!6/#.4"+6"% 1.% &#=!(41.% 10%

"12#/=4,-% E#9-9C% /#23#.!/*.#C% 3.#""*.#C% $#,"4/'% 10% !4.F9%

>,% .#)!+1,% /1% #,(4.1,2#,/!)% 21,4/1.4,-C% !% 21,4/1.4,-%

3!.!2#/#.% 4"% !% 61,"+/*#,/% 10% 4,/#.#"/9% % G/!+"+6!))'C% /=#%

/#.2%a3!.!2#/#.b%4"%!%6!)6*)!/#$%8*!,+/'C%"*6=%!"%!%2#!,%

1.%(!.4!,6#C%/=!/%$#"6.4&#"%!%"/!+"+6!)%313*)!+1,9

'!+#"9(!>,)& ;& G1)4$% 3!.+6)#"% !,$% )48*4$% $.13)#/"% "2!))%

enough to become airborne.

',+)$%;+,D& ;& ?=#% "*2% 10% /=#% 4,$4(4$*!)% .!$4!+1,% $1"#%

#8*4(!)#,/"% .#6#4(#$%&'%2#2&#."%10% !% 6#./!4,% -.1*3%1.%

313*)!+1,9%%>/%2!'%&#%6!)6*)!/#$%&'%2*)+3)'4,-%/=#%!(#.-

!-#%$1"#%3#.%3#."1,%&'%/=#%,*2&#.%10%3#."1,"%#D31"#$9%

W1.%#D!23)#C%!%/=1*"!,$%3#13)#%#!6=%#D31"#$%/1%1,#%24)-

)4.#2%71*)$%=!(#%!%61))#6+(#%$1"#%10%1,#%3#."1,:.#29

'(9D,&;&?=#%$4"/.4&*+1,%10%!%31))*/!,/%4,%!4.%1.%7!/#.%!^#.%

being released from a source.

'+!"#"!(&<9!%#>!#$%&(0D0>)&2YZ4)6&;%?=#%ZsO%4"%/=#%24,-

42*2%61,6#,/.!+1,%10%!,%!,!)'/#%/=!/%6!,%&#%2#!"*.#$%

74/=4,%"3#64<#$%)424/"%10%3.#64"41,%$*.4,-%.1*+,#%)!&1.!-

/1.'%13#.!+1,"%ESjGHI@C%NccNF9

'+,"0)0$%& ;% ?=#%$#-.##%10% .#3.1$*64&4)4/'% 10% !%2#!"*.#-

2#,/%*,$#.%!%-4(#,%"#/%10%61,$4+1,"9%%Z.#64"41,%4,%!%$!/!%

"#/%4"%!""#""#$%&'%#(!)*!+,-%.#"*)/"%0.12%$*3)46!/#%<#)$%

1.%!,!)'+6!)%"!23)#"9

'+$>$%& ;%;% "/!&)#C%31"4+(#)':6=!.-#$% "*&!/1246%3!.+6)#%

4,%/=#%&!.'1,%0!24)'%74/=%!%2!""%NCMh[%+2#"%/=!/%10%!,%

electron.

'),9:$;D$%0>$+0%8&'$0%>&;%;%/=#1.#+6!)%21,4/1.4,-%)16!-

+1,% .!/=#.% /=!,% !,% !6/*!)% 3='"46!)% )16!+1,r% !% 6!)6*)!-

+1,%&!"#$%1,%!,!)'+6!)%/#"/%.#"*)/"%10%"!23)#"%1&/!4,#$%

0.12% 1/=#.% !""164!/#$C% /.4&*/!.'C% 21,4/1.#$% )16!+1,"9%

EZ14,/%NN[%!/%/=#%`iHZ%4"%6)!""4<#$%!"%!%a3"#*$1b%21,4-

/1.4,-%314,/%&#6!*"#%"!23)#"%!.#%,1/%%3='"46!))'%61))#6/#$%

!/% /=!/% )16!+1,9% P!/=#.C% *"4,-% !,!)'+6!)% .#"*)/"% 0.12%

"!23)#"%61))#6/#$%0.12%a.#!)b%*3"/.#!2%1*t!))%)16!+1,"C%

6123)4!,6#% 74/=% /=#% /1/!)% $4""1)(#$% "1)4$"% )424/% 4,% /=#%

`iHZY"% GZHIG% 3#.24/% 4"% 6!)6*)!/#$% 01.% /=4"% /=#1.#+6!)%

314,/9F

TTZTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

<9!(0>.&Q!">$+&2Z[6&;%?=#%#D/#,/%10%+""*#%$!2!-#%6!*"#$%

&'%$4U#.#,/%/'3#"%10%.!$4!+1,%10%/=#%"!2#%#,#.-'9% %?=#%

-.#!/#.%/=#%$!2!-#C%/=#%=4-=#.%/=#%8*!)4/'%0!6/1.9%%\1.#%

"3#64<6!))'C%/=#%0!6/1.%&'%7=46=%!&"1.&#$%$1"#"%!.#%2*)-

+3)4#$% /1%1&/!4,%!%8*!,+/'% /=!/% 4,$46!/#"% /=#%$#-.##%10%

&41)1-46!)%$!2!-#%3.1$*6#$%%&'%41,4f4,-%.!$4!+1,9%%EG##%

.!$4!+1,%$1"#9F%%?=#%0!6/1.%4"%$#3#,$#,/%*31,%.!$4!+1,%

/'3#%E!)3=!C%&#/!C%-!22!C%1.%D:.!'F%!,$%#D31"*.#%E4,/#.-

,!)%1.%#D/#.,!)F9

TT5TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

+!:& ;& P!$4!+1,% !&"1.&#$% $1"#9% % J,#% =*,$.#$% #.-"% 10%

#,#.-'%!&"1.&#$%3#.%-.!2%10%"1)4$%2!/#.4!)9

+!:0!#$%& ;% ?=#% 3.16#""% 10% #24q,-% #,#.-'% 4,% /=#% 01.2%

10%.!'"%1.%3!.+6)#"%/=!/%!.#%/=.17,%1U%&'%$4"4,/#-.!+,-%

!/12"9%%?=#%.!'"%1.%3!.+6)#"%#24R#$%2!'%61,"4"/%10%!)3=!C%

&#/!C%1.%-!22!%.!$4!+1,9
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 !"#$!%&!'(!)*+%,%?=#%)#!"/%3#,#/.!+,-%/'3#%10%.!$4-

!+1,9% %;)3=!%.!$4!+1,%E"424)!.%/1%!%=#)4*2%,*6)#*"F%6!,%

&#%"/133#$%&'%!%"=##/%10%3!3#.%1.%/=#%1*/#.%$#!$%)!'#.%10%

"54,9

 -./!%&!'(!)*+%,%I)#6/.1,"%#24R#$%0.12%!%,*6)#*"%

$*.4,-%<""41,%!,$%,*6)#!.%$#6!'9% %]#/!%.!$4!+1,%6!,%&#%

"/133#$%&'%!,%4,6=%10%711$%1.%!%/=4,%"=##/%10%!)*24,*29

 0!11!% &!'(!)*+% ,% ;% 01.2% 10% #)#6/.12!-,#+6C%

=4-=:#,#.-'% .!$4!+1,%#24R#$% 0.12%!%,*6)#*"9% %A!22!%

.!'"%!.#%#""#,+!))'%/=#%"!2#%!"%D:.!'"%!,$%.#8*4.#%=#!('%

"=4#)$4,-%"*6=%!"%)#!$C%61,6.#/#C%1.%"/##)%/1%&#%#U#6+(#)'%

!R#,*!/#$9

 (+/.&+!"% &!'(!)*+% ,% P!$4!+1,% 1.4-4,!+,-% 0.12%

!% "1*.6#%74/=4,% /=#% &1$'% !"% !% .#"*)/% 10% /=#% 4,=!)!+1,C%

4,-#"+1,C%1.%423)!,/!+1,%10%,!/*.!)%1.%2!,:2!$#%.!$41-

,*6)4$#"%4,%&1$'%+""*#"9

+!:0!#$%&:$),\

 !-2*&-.'%'*2.%,%?=#%!21*,/%10%#,#.-'%!&"1.&#$%3#.%

*,4/%2!""%4,%!,'%54,$%10%2!R#.%0.12%!,'%54,$%10%41,-

4f4,-%.!$4!+1,9%%;&"1.&#$%$1"#%4"%2#!"*.#$%4,%.!$"%1.%

grays.

 

 3*"".3)4.% '*2.% .56(4!".+/% , The sum of the dose 

#8*4(!)#,/"% 01.% !))% /=#% 4,$4(4$*!)"% 6123.4"4,-% !%%

$#<,#$%313*)!+1,9%%?=#%3#.%6!34/!%$1"#%#8*4(!)#,/%4"%

/=#%8*1+#,/%10%/=#%61))#6+(#%$1"#%#8*4(!)#,/%$4(4$#$%

&'%/=#%313*)!+1,9%%?=#%*,4/%10%61))#6+(#%$1"#%#8*4(!-

)#,/%4"%3#."1,:.#2%1.%3#."1,:"4#(#./9

 3*"".3)4.%.7.3)4.%'*2.%.56(4!".+/%, The sum of the 

#U#6+(#% $1"#% #8*4(!)#,/"% 01.% /=#% 4,$4(4$*!)"% 612-

3.4"4,-%!%$#<,#$%313*)!+1,9%%B,4/"%10%2#!"*.#2#,/%

!.#% 3#."1,:.#2% 1.% 3#."1,:"4#(#./9% % ?=#% 3#.% 6!34/!%

#U#6+(#%$1"#%#8*4(!)#,/%4"%1&/!4,#$%&'%$4(4$4,-%/=#%

61))#6+(#%$1"#%#8*4(!)#,/%&'%/=#%313*)!+1,9%%B,4/"%10%

measurement are rem or sievert.

 3*11(8.'%'*2.%.56(4!".+/% , A measure of internal 

.!$4!+1,9% % ?=#%3.#$46/#$% /1/!)% $1"#%#8*4(!)#,/% /1% !%

+""*#%1.%1.-!,%1(#.%!%LV:'#!.%3#.41$%!^#.%!%5,17,%

4,/!5#% 10% !% .!$41,*6)4$#% 4,/1% /=#% &1$'9% % >/% $1#"% ,1/%

4,6)*$#%61,/.4&*+1,"%0.12%"1*.6#"%10%#D/#.,!)%3#,#-

/.!+,-%.!$4!+1,9%%@1224R#$%$1"#%#8*4(!)#,/%4"%2#!-

sured in rem or sievert.

 3*11(8.'%.7.3)4.%'*2.%.56(4!".+/%, The sum of the 

61224R#$%$1"#%#8*4(!)#,/"%/1%(!.41*"%+""*#"%4,%/=#%

&1$'C% #!6=%2*)+3)4#$% &'% /=#% !33.13.4!/#%7#4-=+,-%

0!6/1.9%%@1224R#$%#U#6+(#%$1"#%#8*4(!)#,/%4"%2#!-

sured in rem or sievert.

 /*/!"% .7.3)4.% '*2.% .56(4!".+/% ,% ?=#% "*22!+1,%

10% /=#% 3.1$*6/"% 10% /=#% $1"#% #8*4(!)#,/% .#6#4(#$% &'%

"3#64<#$% +""*#"% 10% /=#% &1$'% !,$% /=#% !33.13.4!/#%

7#4-=+,-%0!6/1."9%%>/%4,6)*$#"%/=#%$1"#%0.12%.!$4!+1,%

"1*.6#"% 4,/#.,!)% !,$g1.% #D/#.,!)% /1% /=#% &1$'9% % ?=#%

#U#6+(#%$1"#%#8*4(!)#,/%4"%#D3.#""#$%4,%*,4/"%10%.#2%

or seivert.

+!:0$!"#10>.& ;&;%3.13#./'%31""#""#$%&'% "12#%#)#2#,/"%

E"*6=%!"%*.!,4*2F%7=#.#&'%!)3=!C%&#/!C%1.% -!22!% .!'"%

!.#%"31,/!,#1*")'%#24R#$9

+!:0$0)$>$',& ;% ;% .!$41!6+(#% 4"1/13#% 10% !% "3#64<#$% #)#-

2#,/9%%@!.&1,:NK%4"%!%.!$414"1/13#%10%6!.&1,9%%?.4+*2%4"%!%

.!$414"1/13#%10%='$.1-#,9%%EG##%isotope9F

+!:0$%9"(0:,& ;% ;% .!$41!6+(#% ,*6)4$#9% P!$41,*6)4$#"% !.#%

(!.4!+1,"% E4"1/13#"F% 10% #)#2#,/"9% % ?=#'% =!(#% /=#% "!2#%

,*2&#.%10%3.1/1,"%!,$%#)#6/.1,"%&*/%$4U#.#,/%,*2&#."%

10%,#*/.1,"C%.#"*)+,-%4,%$4U#.#,/%!/1246%2!""#"9%%?=#.#%

!.#% =*,$.#$"% 10% 5,17,% ,*6)4$#"C% &1/=% 2!,:2!$#% !,$%

naturally occurring.

+,Q,+,%",& D!%& ;% ;% ='31/=#+6!)% !--.#-!+1,% 10% =*2!,%

3='"46!)% !,$% 3='"41)1-46!)% 6=!.!6/#.4"+6"% !..4(#$% !/% &'%

4,/#.,!+1,!)% 61,"#,"*"9% % ?=#"#% 6=!.!6/#.4"+6"% 2!'% &#%

*"#$%&'% .#"#!.6=#."% !,$%3*&)46% =#!)/=%71.5#."% /1% "/!,-

$!.$4f#% .#"*)/"% 10% #D3#.42#,/"% !,$% /1% .#)!/#% &41)1-46!)%

insult to a common base.

+,D&;%;,%!6.1,'2%01.%P1#,/-#,%I8*4(!)#,/%\!,9%%;%*,4/%

10%.!$4!+1,%#D31"*.#%/=!/%4,$46!/#"%/=#%31/#,+!)%#U#6/%10%

.!$4!+1,%1,%=*2!,%6#))"9

+,D$>,;/!%:(,:&*!)>,&;%;/%/=#%`iHZC%7!"/#%/=!/%=!"%!,%

#D/#.,!)%"*.0!6#%$1"#%.!/#%/=!/%#D6##$"%NVV%24))4.#2%3#.%

=1*.%1.%!%=4-=%)#(#)%10%!)3=!%!,$g1.%&#/!%"*.0!6#%61,/!2-

4,!+1,%!,$C%/=#.#01.#C%2*"/%&#%=!,$)#$%4,%"*6=%!%2!,,#.%

/=!/%4/%$1#"%,1/%612#%4,/1%3='"46!)%61,/!6/%74/=%71.5#."9

+$,%>8,%&;%;%*,4/%10%#D31"*.#%/1%41,4f4,-%.!$4!+1,9%%>/%4"%

/=!/%8*!,+/'%10%-!22!%1.%D:.!'"%.#8*4.#$%/1%3.1$*6#%41,"%

6!..'4,-%1,#%#)#6/.1"/!+6%*,4/%10%#)#6/.46!)%6=!.-#%4,%1,#%

6*&46% 6#,+2#/#.% 10% $.'% !4.% *,$#.% "/!,$!.$% 61,$4+1,"9%

?=#%*,4/% 4"%,!2#$%!^#.%`4)=#)2%P1#,/-#,C%A#.2!,%"64-

#,+"/%7=1%$4"61(#.#$%D:.!'"%4,%NMcL9
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),(Q;!)),))D,%>& ;% ;33.!4"!)"% 10% 71.5% !/% /=#% `iHZ% &'%

4,$4(4$*!)"C%-.1*3"C%1.%1.-!,4f!+1,"%.#"31,"4&)#%01.%1(#.-

"##4,-%!,$g1.%3#.01.24,-%/=#%71.59%%G#)0:!""#""2#,/"%!.#%

4,/#,$#$%/1%3.1(4$#%!,%4,/#.,!)%.#(4#7%10%3#.01.2!,6#%/1%

$#/#.24,#%/=!/%"3#64<6%0*,6+1,!)%!.#!"%!.#%4,%3.1-.!2-

2!+6% !,$% "4/#:"3#64<6% 6123)4!,6#%74/=% !33)46!&)#% HJI%

$4.#6+(#"C%`iHZ%3.16#$*.#"C%!,$%.#-*)!+1,"9

 9+'(+0%,%;%$4.#6/%!,$%"4-,4<6!,/%(41)!+1,%10%!33)4-

6!&)#%HJIC% .#-*)!/1.'C% 1.% 1/=#.%3.16#$*.!)% 1.% 3.1-.!2-

2!+6%.#8*4.#2#,/"9%%;%<,$4,-%.#8*4.#"%$16*2#,/#$%61.-

.#6+(#%!6+1,9

 *-2.&4!)*+% ,%;%61,$4+1,%/=!/C%7=4)#%,1/%!%$4.#6/%

!,$%"4-,4<6!,/%(41)!+1,%10%!33)46!&)#%HJIC%.#-*)!/1.'C%1.%

1/=#.% 3.16#$*.!)% 1.% 3.1-.!22!+6% .#8*4.#2#,/"C% 61*)$%

.#"*)/% 4,%!%<,$4,-%40%,1/%61..#6/#$9% %;,%1&"#.(!+1,%2!'%%

.#8*4.#%$16*2#,/#$%61..#6+(#%!6+1,9

 0**'%#&!3)3.%,%;%"/!/#2#,/%10%3.1<64#,6'%1.%61,-

<.2#$%#D6#))#,6#%71./='%10%$16*2#,+,-9

)0,1,+>&;%;%*,4/%10%$1"#%#8*4(!)#,/%0.12%/=#%>,/#.,!+1,!)%

G'"/#2%10%B,4/"% EG'"/#2#% >,/#.,!+1,!)#F9% %I8*!)% /1%1,#%

Q1*)#%3#.%54)1-.!29

)$(0:& *!)>,& D!%!8,D,%>& 9%0>& 2HCP]6& ; Any discern-

4&)#%*,4/%!/%7=46=%"1)4$%7!"/#"%=!(#%&##,%3)!6#$%!/%!,'%

+2#C% 4..#"3#6+(#%10%7=#/=#.% /=#%*,4/%7!"% 4,/#,$#$% 01.%

/=#%2!,!-#2#,/%10%"1)4$%1.%=!f!.$1*"%7!"/#9%%G*6=%*,4/"%

include any area at a facility at which solid wastes have 

&##,% .1*+,#)'% !,$% "'"/#2!+6!))'% .#)#!"#$% 1.% 6.#!/#$9%

EG##%!)"1%46>$%&4"!'+&#04)$&(0.0/$($.)&6.')9F

)',%>&Q9,(&; Nuclear fuel that has been used in a nuclear 

.#!6/1.r% /=4"% 0*#)% 61,/!4,"%*.!,4*2C%!6+(!+1,%3.1$*6/"C%

<""41,%3.1$*6/"C%!,$%3)*/1,4*29

)'0((&;%;%"34))%1.%.#)#!"#%4"%$#<,#$%!"%a!,'%"34))4,-C%)#!54,-C%

3*234,-C%31*.4,-C%#24q,-C%#23/'4,-C%$4"6=!.-4,-C%4,Q#6/-

4,-C%#"6!34,-C%)#!6=4,-C%$*234,-C%1.%1/=#.74"#%$4"31"4,-%

10% "*&"/!,6#"% 0.12% /=#% 1.$4,!.'% 61,/!4,#."% #23)1'#$%

4,%/=#%,1.2!)%61*."#%10%"/1.!-#C%/.!,"0#.C%3.16#""4,-C%1.%

*"#Cb%1*/"4$#%10%/=#%4,/#,$#$%3.16#$*.!)%!6+1,9

)>!7,/$(:,+&;%;%3#."1,%1.%-.1*3%/=!/%=!"%!,%4,(#"/2#,/C%

"=!.#C%1.%4,/#.#"/%4,%"12#/=4,-9%%;/%/=#%`iHZ%"/!5#=1)$-

#."%4,6)*$#%Z.1Q#6/%2!,!-#2#,/C%"64#,+"/"C%1/=#.%#23)1'-

##"C% 31)4+64!,"C% .#-*)!/1.'% !-#,64#"C% )16!)% !,$% ,!+1,!)%

4,/#.#"/%-.1*3"C%!,$%2#2&#."%10%/=#%-#,#.!)%3*&)469

)>!%:!+:&:,10!#$%&;%;,%4,$46!+1,%10%/=#%$4"3#."41,%10%!%

set of results around their average.

)9',+& )$(0:& *!)>,& D!%!8,D,%>& 9%0>& 2HHCP]6& ; 

>,$4(4$*!)%"1)4$%7!"/#%2!,!-#2#,/%*,4/"%/=!/%=!(#%&##,%

-.1*3#$%!,$%.!,5#$%4,/1%)!.-#.%*,4/"%u%"*3#.%"1)4$%7!"/#%

2!,!-#2#,/%*,4/"% u%&#6!*"#% "12#% 4,$4(4$*!)% *,4/"% !.#%

61,+-*1*"%1.%"1%6)1"#%/1-#/=#.%!"%/1%2!5#%21,4/1.4,-%10%

"#3!.!/#%*,4/"%423.!6+6!)9%%?=4"%/#.24,1)1-'%4"%*,48*#%/1%

/=#%̀ iHZC%!,$%4"%,1/%!,%1p64!)%.#-*)!/1.'%/#.29%%EG##%!)"1%

4"!'+&#04)$&(0.0/$($.)&6.')9F

)9+Q!",&*!>,+&;%`!/#.%/=!/%4"%#D31"#$%/1%/=#%!/21"3=#.46%

61,$4+1,"%10%/#23#.!/*.#C%3.#""*.#C%!,$%6=#246!)%612-

31"4+1,%!/%/=#%"*.0!6#%10%/=#%#!./=9%

)9+1,0((!%",&;%?=#%!6/%10%21,4/1.4,-%1.%1&"#.(4,-%!%3.1-

6#""% 1.% !6+(4/'% /1% (#.40'% 61,01.2!,6#% 74/=% "3#64<#$%

.#8*4.#2#,/"9

TTJTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

>/,+D$(9D0%,)",%>& :$)0D,>,+& 2J4K6& ; A device that 

)*24,#"6#"% *31,% =#!+,-% !^#.% &#4,-% #D31"#$% /1% .!$4!-

+1,9%%?=#%!21*,/%10%)4-=/%#24R#$%4"%3.131.+1,!)%/1%/=#%

!21*,/% 10% .!$4!+1,% /1%7=46=% /=#% )*24,#"6#,/%2!/#.4!)%

=!"%&##,%#D31"#$9

>$%B& D,>+0"& E!)"1% )"..$F& ;% ;% *,4/% 10% 2!""% #8*!)% /1%

NCVVV%54)1-.!2"9%EG##%!)"1%?!&)#%B>:XC%aB,4/"%10%\#!"*.#%

B"#$%4,%?=4"%;GIP9bF

>$%&E4?"%)&)".F&;&;%*,4/%10%7#4-=/%#8*!)%/1%XCVVV%31*,$"%

1.% cVl9NMKl% 54)1-.!2"9% % EG##% !)"1% ?!&)#% B>:XC% aB,4/"% 10%

\#!"*.#%B"#$%4,%?=4"%;GIP9F

>+!%)9+!%0"& 2J5]6&*!)>,& ; Waste containing transuranic 

#)#2#,/"C%/=!/%4"C%/=1"#%#)#2#,/"%74/=%!,%!/1246%,*2&#.%

-.#!/#.%/=!,%cXC%4,6)*$4,-%,#3/*,4*2C%3)*/1,4*2C%!2#.4-

64*2C%!,$%6*.4*29

TT]TTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

9%01,+)!(&*!)>,)&;%̀ !"/#"%"*&Q#6/%/1%"3#64!)%2!,!-#2#,/%

3.1(4"41,"% /=!/% !.#% 4,/#,$#$% /1% #!"#% /=#% 2!,!-#2#,/%

&*.$#,% !,$% 0!64)4/!/#% .#6'6)4,-% 10% "*6=%2!/#.4!)"9% % W1*.%

/'3#"%10%7!"/#%!.#%6*..#,/)'%61(#.#$%*,$#.%/=#%*,4(#."!)%

7!"/#%.#-*)!+1,"T%=!f!.$1*"%7!"/#%&!R#.4#"C%=!f!.$1*"%

7!"/#%3#"+64$#"% /=!/% !.#%#4/=#.% .#6!))#$%1.% 61))#6/#$% 4,%

7!"/#% 3#"+64$#% 61))#6+1,% 3.1-.!2"C% =!f!.$1*"% 7!"/#%

/=#.21"/!/"C%!,$%=!f!.$1*"%7!"/#%)!23"9
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Glossary

GLO-8

9'8+!:0,%>&;%P#0#..4,-%/1%/=#%o17%10%7!/#.%1.%!4.C%a*3-.!-

$4#,/b% 4"%!,!)1-1*"% /1%*3"/.#!29% %B3-.!$4#,/% 4"%!%314,/%

/=!/% 4"% a&#01.#b% !,% !.#!% 10% "/*$'% !,$% /=!/% 4"% *"#$% !"% !%

&!"#)4,#%01.%6123!.4"1,%74/=%$17,"/.#!2%1.%$17,-.!$4-

#,/%$!/!9%EG##%/%0+'$.)&and +"#./%0+'$.)9F

TTWTTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

10>+0E"!#$%& ;% ;% 7!"/#% /.#!/2#,/% 3.16#""% /=!/% #,6!3-

"*)!/#"% 1.% 4221&4)4f#"% .!$41!6+(#% 7!"/#"% 4,% !% -)!""'%

2!/.4D% /1% 3.#(#,/% /=#2% 0.12% .#!6+,-% 4,% $4"31"!)% "4/#"9%

i4/.4<6!+1,%4,(1)(#"%!$$4,-%6=#246!)"C%-)!""%01.2#."C%!,$%

7!"/#%/1%!%=#!/#$%(#""#)%!,$%2#)+,-%/=#%24D/*.#%4,/1%!%

-)!""%/=!/%4"%/=#,%31*.#$%4,/1%!%6!,4"/#.9

TTCTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

*!>,+)/,:&; The area contained within a drainage divide 

!&1(#%!%"3#64<#$%314,/%1,%!%"/.#!2%1.%.4(#.9

*!>,+&>!-(,&;%?=#%*33#.%"*.0!6#%4,%!%&1$'%10%-.1*,$7!-

/#.r%/=#%"*.0!6#%4,%!,%*,61,<,#$%!8*40#.%1.%61,<,4,-%&#$%

!/%7=46=%/=#%31.#%7!/#.%3.#""*.#%4"%#8*!)%/1%!/21"3=#.46%

3.#""*.#9

*,((&'$0%>&; A small-diameter well that is hammer-driven 

.!/=#.%/=!,%3)!6#$%4,/1%!%3.#:$.4))#$%&1.#=1)#9

TTATTTTTTTTTTTTTTTTTTTTTTTTTTTTTTT

?;+!.& ;% Z#,#/.!+,-% #)#6/.12!-,#+6% .!$4!+1,"% =!(4,-%

wave lengths shorter than those of visible light.  They are 

*"*!))'% 3.1$*6#$% &'% &12&!.$4,-% !%2#/!))46% /!.-#/%74/=%

0!"/%#)#6/.1,"%4,%!%=4-=%(!6**29%>,%,*6)#!.%.#!6+1,"%4/%4"%

6*"/12!.'%/1%.#0#.%/1%3=1/1,"%1.4-4,!+,-%4,%/=#%,*6)#*"%!"%

-!22!%.!'"%!,$%/=1"#%1.4-4,!+,-%4,%/=#%#D/.!,*6)#!.%3!./%

10%/=#%!/12%!"%D:.!'"9% %?=#"#%.!'"%!.#%"12#+2#"%6!))#$%

P1#,/-#,%.!'"%!^#.%/=#4.%$4"61(#.#.C% 9̀@9%P1#,/-#,9
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__A_______________________________

ACM - Asbestos-Containing Material 

AEA - Atomic Energy Act

ALARA - As Low As Reasonably Achievable

alpha-BHC - alpha-hexachlorocyclohexane

ASER - Annual Site Environmental Report

ASME - American Society of Mechanical Engineers

AST - Aboveground Storage Tank

__B_______________________________

BCG - !"#$%&'#()*($+%,#(&-."/*

BOD5 - Biological Oxygen Demand (5-day)

BOSF -&!%0%()*&#1&2"$*&3%)"0",*4

Bq - Becquerels

__C_______________________________

CAA - Clean Air Act

CBS - Chemical Bulk Storage

CCHD -&'%5%+%.6.4&'#.($7&8*%0$9&:*;%+$<*($

CD - Compact Disk

CDDL -&'#(4$+.),#(&%(/&:*<#0",#(&:*=+"4&>%(/?00

CEDE -&'#<<"5*/&@A*),B*&:#4*&@C."B%0*($

CERCLA - Comprehensive Environmental Response, Com-

;*(4%,#(D&%(/&>"%="0"$7&E)$

CFMT - Concentrator Feed Makeup Tank

CFR -&'#/*&#1&3*/*+%0&F*6.0%,#(4

CHBWV - '8GH&8I>>&!JKL&J*4$&M%00*7D&>>'

CMS -&'#++*),B*&H*%4.+*4&2$./7

CSAP - '9%+%)$*+"N%,#(&2%<;0"(6&%(/&E(%074"4&O0%(

CSPF -&'#($%"(*+&2#+,(6&%(/&O%)P%6"(6&3%)"0"$7

CSRF -&'#($%)$&2"N*QF*/.),#(&3%)"0"$7

CSS -&'*<*($&2#0"/"?)%,#(&274$*<

CWA -&'0*%(&J%$*+&E)$

CX - Categorical Exclusion

CY - Calendar Year

__D_______________________________

D&D -&:*)#($%<"(%,#(&%(/&:*)#<<"44"#("(6

DCG -&:*+"B*/&'#()*($+%,#(&-."/*

DCS -&:*+"B*/&'#()*($+%,#(&2$%(/%+/

DEIS -&:+%R&@(B"+#(<*($%0&I<;%)$&2$%$*<*($

DMR - Discharge Monitoring Report

DO - Dissolved Oxygen

DOE - (U.S.) Department of Energy

DOE-HQ -&:*;%+$<*($&#1&@(*+67D&8*%/C.%+$*+4&ST)*

DOE-WVDP -&:*;%+$<*($&#1&@(*+67D&J*4$&M%00*7&:*<#(-

4$+%,#(&O+#U*)$&V,$0*&%4&#1&W.(*&GXXYZ

DP -&:*)#<<"44"#("(6&O0%(

__E_______________________________

EA - Environmental Assessment

ECL -&V[*\&]#+P&2$%$*Z&@(B"+#(<*($%0&'#(4*+B%,#(&>%\

ECS - Environmental Compliance Summary

EDE -&@A*),B*&:#4*&@C."B%0*($

EIS -&@(B"+#(<*($%0&I<;%)$&2$%$*<*($

ELAP -&@(B"+#(<*($%0&>%=#+%$#+7&E;;+#B%0&O+#6+%<&

EMS - Environmental Management System

EO -&@^*).,B*&S+/*+

EPA -&V_`2`Z&@(B"+#(<*($%0&O+#$*),#(&E6*()7

EPCRA -& @<*+6*()7& O0%(("(6& %(/& '#<<.("$7& F"69$Q$#Q

Know Act

EPEAT -& @0*)$+#(")& O+#/.)$& @(B"+#(<*($%0& E44*44<*($&

Tool

ERO - @<*+6*()7&F*4;#(4*&S+6%("N%,#(

ES - Environmental Services (within Regulatory Strategy 

-+#.;Z

ESRB -&@^*).,B*&2%1*$7&F*B"*\&!#%+/

__F_______________________________

FEIS -&3"(%0&@(B"+#(<*($%0&I<;%)$&2$%$*<*($

FFCA -&3*/*+%0&3%)"0",*4&'#<;0"%()*&E)$

FONSI -&3"(/"(6&#1&[#&2"6("?)%($&I<;%)$

ACRONYMS AND 
ABBREVIATIONS

!"#$%&'"(&)**($+,)-"./&"0&1.,#/&"0&2$)/1($3&/$$&4)*5$&67893&:6.,#/&"0&;$)/1($&

&&&&&&&&&&&&&&6/$<&,.&4=,/&>?@A3B&,.&#=$&:6/$015&7.0"(2)-".B&/$C-".D
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!"#$%&'()*%+)!,,#-./*0$%(

FR - Federal Register

FRS - Fuel Receiving and Storage

FSSP -&3"(%0&2$%$.4&2.+B*7&O0%(

FY - Fiscal Year

__G_______________________________

GHG - -+**(9#.4*&-%4

GMP -&-+#.(/\%$*+&H#("$#+"(6&O+#6+%<

GSL&Q&V2"$*Q2;*)"?)Z&-+#.(/\%$*+&2)+**("(6&>*B*04

GTCC - -+*%$*+&L9%(&'0%44&'

__H_______________________________

ha -&8*)$%+*

HEPA - 8"69&@T)"*()7&O%+,).0%$*&E"+&V?0$*+Z

HEV - 8*%/&@(/&M*(,0%,#(

HLW - 8"69Q>*B*0&V+%/"#%),B*Z&J%4$*

HP/BBS -&8.<%(&O*+1#+<%()*a!*9%B"#+Q!%4*/&2%1*$7

HQ - 8*%/C.%+$*+4

HVAC - 8*%,(6D&M*(,0%,#(D&%(/&E"+&'#(/",#("(6

HWSL - 8%N%+/#.4&J%4$*&2$#+%6*&>#)P*+

__I________________________________

IAEA - I($*+(%,#(%0&E$#<")&@(*+67&E6*()7

IAP -&I($*6+%$*/&E44*44<*($&O+#6+%<

ICRP - I($*+(%,#(%0& '#<<"44"#(& #(& F%/"#0#6")%0&&&&&&&&&&&&&&&&&&&&

O+#$*),#(

IM -&I($*+"<&H*%4.+*

INEEL - I/%9#& [%,#(%0& @(6"(**+"(6& %(/& @(B"+#(<*($%0&

>%=#+%$#+7&Vbccd&$#&GXXeZ&(#\&P(#\(&%4&I/%9#&[%,#(%0&

Laboratory

ISMS - I($*6+%$*/&2%1*$7&H%(%6*<*($&274$*<

ISO - I($*+(%,#(%0&S+6%("N%,#(&1#+&2$%(/%+/"N%,#(

ISP - I(/*;*(/*($&2)"*(,?)&O%(*0

IWP - I(/.4$+"%0&J#+P&O*+<"$

__K_______________________________

KRS - Kent Recessional Sequence

KT - Kent Till

__L_______________________________

LAS - Linear Alkylate Sulfonate

LLW - >#\Q>*B*0&V+%/"#%),B*Z&J%4$*

LLW2 - >#\Q>*B*0&J%4$*&L+*%$<*($&!."0/"(6

LLWTF -&>#\Q>*B*0&J%4$*&L+*%$<*($&3%)"0"$7&V22JH_&fbZ

LOI - >"(*4&#1&I(C."+7

LPS - >"C."/&O+*$+*%$<*($&274$*<

LPRC - >#\&O+#?0*&F%"0&'%+$

LSA - >%6&2$#+%6*&E//",#(

LTS - Lavery Till Sand

LWC -&>"C."/&J%4$*&'*00

LWTS - >"C."/&J%4$*&L+*%$<*($&274$*<

__M_______________________________

MAPEP - H"^*/&E(%07$*&O*+1#+<%()*&@B%0.%,#(&

O+#6+%<

MCL - Maximum Contaminant Level 

MEOSI - H%^"<%007&@^;#4*/&SAQ2"$*&I(/"B"/.%0

MFHT -&H*0$*+&3**/&8#0/&L%(P

MGD - H"00"#(&-%00#(4&;*+&:%7

MLLW - H"^*/&>#\&>*B*0&J%4$*

MOU - Memorandum of Understanding

MPPB - H%"(&O0%($&O+#)*44&!."0/"(6

__N_______________________________

NA - Not Applicable

NCRP -& [%,#(%0& '#.()"0& #(& F%/"%,#(& O+#$*),#(& %(/&

Measurements

NDA - Nuclear Regulatory Commission (NRC)-Licensed 

Disposal Area

NEPA -&[%,#(%0&@(B"+#(<*($%0&O#0")7&E)$

NESHAP -&[%,#(%0&@<"44"#(&2$%(/%+/4&1#+&8%N%+/#.4&E"+&

O#00.$%($4

NFS -&[.)0*%+&3.*0&2*+B")*4D&I()`

NH3 - Ammonia

NOI -&[#,)*&#1&I($*($

NO2-N - Nitrite (as N)

NO3-N - Nitrate (as N)

NOx - Nitrogen Oxides

NPGMP - [#+$9&O0%$*%.&-+#.(/\%$*+&H#("$#+"(6&O0%(

NPGRS -&[#+$9&O0%$*%.&-+#.(/\%$*+&F*)#B*+7&274$*<

NPOC - Nonpurgeable Organic Carbon

NQA-1 - Nuclear Quality Assurance, Level 1

NRC - (U.S.) Nuclear Regulatory Commission

NUREG - V_`2`Z&[F'&F*6.0%,#(

NYCRR - [*\& ]#+P& 2$%$*& ST)"%0& '#<;"0%,#(& #1& '#/*4D&

F.0*4D&%(/&F*6.0%,#(4

NYS - New York State

NYSDEC - New York State Department of Environmental 

'#(4*+B%,#(

NYSDOH - [*\&]#+P&2$%$*&:*;%+$<*($&#1&8*%0$9

NYSDOL - New York State Department of Labor

NYSERDA - New York State Energy Research and Develop-

ment Authority
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!"#$%&'()*%+)!,,#-./*0$%(

__O_______________________________

OAD - ST)*&#1&E$#<")&:*B*0#;<*($&V9"4$#+")%0Z

OSTI -&ST)*&#1&2)"*(,?)&%(/&L*)9(")%0&I(1#+<%,#(

OVE -&S.$/##+&M*(,0%,#(&@()0#4.+*

__P_______________________________

PA - Performance Assessment

PBS - O*$+#0*.<&!.0P&2$#+%6*

PCB -&O#07)90#+"(%$*/&!";9*(70

PEA - O+#6+%<<%,)&@(B"+#(<*($%0&E44*44<*($

PEIS - O+#6+%<<%,)&@(B"+#(<*($%0&I<;%)$&2$%$*<*($

PNL -&O%)"?)&[#+$9\*4$&>%=#+%$#+7

POC -&O+"()";%0&S+6%(")&'#($%<"(%($

PPA -&O+#=%="0"4,)&O*+1#+<%()*&E44*44<*($

PPM - O%+$4&O*+&H"00"#(

PQL -&O+%),)%0&g.%(,$%,#(&>"<"$

PTW - O*+<*%=0*&L+*%$<*($&J%00

PTWPMP - O*+<*%=0*&L+*%$<*($&J%00&O*+1#+<%()*&H#(-

"$#+"(6&O0%(

PVS - O*+<%(*($&M*(,0%,#(&274$*<

PVU - O#+$%=0*&M*(,0%,#(&_("$

__Q_______________________________

QA - Quality Assurance

QC - Quality Control

__R_______________________________

RAO -&F*<*/"%0&E),#(&S=U*),B*4

RCRA -&F*4#.+)*&'#(4*+B%,#(&%(/&F*)#B*+7&E)$

REM - Roentgen Equivalent Man

RFI - F'FE&3%)"0"$7&I(B*4,6%,#(

RHWF - F*<#$*Q8%(/0*/&J%4$*&3%)"0"$7

ROD - Record of Decision

RVS - F*;0%)*<*($&M*(,0%,#(&274$*<

RVU - F*;0%)*<*($&M*(,0%,#(&_("$

__S_______________________________   

 
     S&G - 2%(/&%(/&-+%B*0&_("$

SARA -&2.;*+1.(/&E<*(/<*($4&%(/&F*%.$9#+"N%,#(&E)$

SDA - (New York) State-Licensed Disposal Area

SEC - 2%1*$7&%(/&@)#0#67&'#+;#+%,#(

SEQR - (New York) State Environmental Quality Review 

Act

SI -&274$*<*&I($*+(%,#(%0*&VI($*+(%,#(%0&274$*<&#1&_("$4Z

SME -&2.=U*)$&H%5*+&@^;*+$

SOC - 2;*)"?)&S+6%(")&'9*<")%04&V[]2:S8Z`&&E04#&+*1*++*/&

$#&%4&27($9*,)&S+6%(")&'9*<")%04&=7&@OE`

SOx - Sulfur Oxides

SPDES -&V[*\&]#+PZ&2$%$*&O#00.$%($&:"4)9%+6*&@0"<"(%,#(&

System

SSP -&2"$*&2.4$%"(%="0"$7&O0%(

SSPP -&2$+%$*6")&2.4$%"(%="0"$7&O*+1#+<%()*&O0%(

SSWMU -&2.;*+&2#0"/&J%4$*&H%(%6*<*($&_("$

STP -&2"$*&L+*%$<*($&O0%(

STS - Supernatant Treatment System

SU - Standard Unit

Sv - Sievert

SVOC -&2*<"B#0%,0*&S+6%(")&'#<;#.(/

SWMU -&2#0"/&J%4$*&H%(%6*<*($&_("$

SWPPP - 2$#+<&J%$*+&O#00.,#(&O+*B*(,#(&O0%(

SWS - Slackwater Sequence

__T_______________________________

T&VDS -&L%(P&%(/&M%.0$&:+7"(6&274$*<

TBP -&L+"=.$70&O9#4;9%$*

TBU - Thick-Bedded Unit

TDS - Total Dissolved Solids

TER -&L*)9(")%0&@B%0.%,#(&F*;#+$

TKN -&L#$%0&hU*0/%90&["$+#6*(

TLD - Thermoluminescent Dosimeter

TOGS -&L*)9(")%0&%(/&S;*+%,#(%0&-."/%()*&2*+"*4

TOX -&L#$%0&S+6%(")&8%0"/*4

TRU - Transuranic

TSS - Total Suspended Solids

__U_______________________________

U.S. - United States

UDF - Unit Dose Factor

ULT - Unweathered Lavery Till

UOD - _0,<%$*&S^76*(&:*<%(/

URS - _F2&Q&@(*+67&i&'#(4$+.),#(&:"B"4"#(&V9"4$#+")%0Z

USACE - U.S. Army Corps of Engineers

USC - United States Code

UST - Underground Storage Tank

__V_______________________________

VCT - M*+,)%0&'%4P&L+%(4;#+$*+

VIT - M"$+"?)%,#(

VOC -&M#0%,0*&S+6%(")&'#<;#.(/

VPP - M#0.($%+7&O+#$*),#(&O+#6+%<

VSC - M*+,)%0&2$#+%6*&'%4P
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A&A-4

__W______________________________

WET&Q&J9#0*&@j.*($&L#^")"$7

WIR&Q&J%4$*&I()"/*($%0&$#&F*;+#)*44"(6

WLT - J*%$9*+*/&>%B*+7&L"00

WMA - J%4$*&H%(%6*<*($&E+*%

WNYNSC - J*4$*+(&[*\&]#+P&[.)0*%+&2*+B")*&'*($*+

WTF&Q&J%4$*&L%(P&3%+<

WVDP - J*4$&M%00*7&:*<#(4$+%,#(&O+#U*)$

WVES - J*4$&M%00*7&@(B"+#(<*($%0&2*+B")*4&>>'&

(historical)

WVNS -&J*4$&M%00*7&[.)0*%+&2*+B")*4&V9"4$#+")%0Z

WVNSCO - J*4$&M%00*7&[.)0*%+&2*+B")*4&'#<;%(7&

(historical)

WWTF - J%4$*\%$*+&L+*%$<*($&3%)"0"$7
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_____________. October 26, 2012. ?5+"'+,(),3)D'0%,'&+@%/=)%()GN<2)I%6;WM#@#-)G'5/#)H'(%5/#$5/!9:"C<.DE<FG@/

_____________. October 31, 2012. M,VWM#@#-)G'5/#)K'('6#"#(/)2$,6$'")2-'(B).(++*&-!+*6787%&/!9:,;<?HG/

_____________. October 31, 2012. 4DX)G'5/#)K'('6#"#(/)2$,6$'")2-'(B!9:,;<=H>/

IIIIIIIIIIIII/!J#&(#+K!B2!L?HF/!E*M*+!!.NO9:!-%!"4C,P.2!2$#0%5&;'$6#)D'0%,-,6%&'-)!('-=5%5),3)M'6,,()R)'(0)M'6,,()Y)

W)<#&#"Z#$)J[7)JPOJ7).2<?.)2#$"%/)*,B)*\WPPPP]^R7)XB.B)<_?7)G#5/)N'--#=)<#",(5/$'+,()2$,`#&/. WR:2013:0006.

_____________. February 25, 2013. K,(%/,$%(6)2-'()3,$)./,$")G'/#$)<%5&;'$6#5)'/)/;#)G#5/)N'--#=)<#",(5/$'+,()

2$,`#&/B!.(++*&-!+*6787%&/!9:,;<LFF/

IIIIIIIIIIIII/!J(&*!F2!L?HF/!E*M*+!.NO9:!-%!"4C,P.2!./'/#)2,--8/'(/)<%5&;'$6#)?-%"%('+,().=5/#")>.2<?.A)K#$&8$=)

K%(%"%T'+,()2$,6$'")>KK2A)D#9,$/)W)_8a'--5)PPO7)POb7)PP^)'(0).G)c$,89)R)>.P])'(0).OJA7).2<?.)2#$"%/)

*,B)*\WPPPP]^R7)G#5/)N'--#=)<#",(5/$'+,()2$,`#&/, WR:2013:0022.

IIIIIIIIIIIII/!C*1-*QR*+!L@2!L?HF/!E*M*+!.NO9:!-%!..N,2!!99-%&'+,()3,$)!99$,@'-),3)2-'(5)3,$)28Z-%&)G'/#$).899-=)

L"9$,@#"#(/)W)c$,8(0V'/#$)G#--)L(5/'--'+,()'(0)H,(5/$8&+,()3,$).,8$&#)G'/#$)'/)/;#)G#5/)N'--#=)<#",(5/$'+,()

2$,`#&/)>GN<2A);9CS,T"4?=H>AA>/!!9UTL?HFT??AL/



D#3#$#(&#5)'(0)b%Z-%,6$'9;=

GN<2)!((8'-).%/#)?(@%$,("#(/'-)D#9,$/)W)H'-#(0'$)\#'$)JPOS%BNOJD

_____________. February 20, 2014. H-#'()G'/#$)!&/U./'/#)2,--8/'(/)<%5&;'$6#)?-%"%('+,().=5/#")b#5/)K'('6#"#(/)

2$'&+&#5)'(0)./,$")G'/#$)2,--8+,()2$#@#(+,()2-'()3,$)/;#)G#5/)N'--#=)<#",(5/$'+,()2$,`#&/B!.(++*&-!+*6787%&/!

9:,;<L?@/

_____________. March 24, 2014. !5Z#5/,5)2$,`#&/5)'(0)b8-d).'"9-%(6)!&+@%+#5B).(++*&-!+*6787%&/!CV;!?HA<==B

_____________. October 20, 2014. *,$/;)2-'/#'8)2#$"#'Z-#)4$#'/"#(/)G'--)2#$3,$"'(&#)K,(%/,$%(6)2-'(B).(++*&-!

revisionB))9:,;<AHL/

_____________. November 12, 2014. *,$/;)2-'/#'8)c$,8(0V'/#$)K,(%/,$%(6)2-'(B).(++*&-!+*6787%&/!9:,;<AHB/

_____________. May 19, 2015. GN<2)c$,8(0V'/#$)2$,/#&+,())K'('6#"#(/)2$,6$'")2-'(/!.(++*&-!+*6787%&/

! 9:,;<?GH/

_____________. June 2015. H\)JPOY)I'T'$0,85)G'5/#)D#08&+,()2-'()b%#((%'-)X90'/#B

_____________. August 17, 2015.)c$,8(0V'/#$)K,(%/,$%(6)2-'(/!.(++*&-!+*6787%&/!9:,;<LFG/

_____________. September 1, 2015. *,$/;)2-'/#'8)2#$"#'Z-#)4$#'/"#(/)G'--)2$,/#&+,()'(0)b#5/)K'('6#"#(/)2-'(B)

.(++*&-!+*6787%&/!9:,;<AH@/

IIIIIIIIIIIII/!C*1-*QR*+!H@2!L?HA/!.NO9:)?(@%$,("#(/'-)K'('6#"#(/).=5/#"B).(++*&-!+*6787%&/!9:<GB?/

_____________. September 23, 2015. 2Hb)'(0)2HbWH,(/'"%('/#0)K'/#$%'-))K'('6#"#(/)2-'(B).(++*&-!+*6787%&/!

9:,;<?B?/

_____________. October 29, 2015. GN<2)L(/#6$'/#0).'3#/=)K'('6#"#(/).=5/#")>L.K.A)<#5&$%9+,(B!9:,;<FH?2!7&)'(W7&X!

Addendum 1, GN<2)G,$d#$).'3#/=)'(0)I#'-/;)2-'(2!.(++*&-!+*6787%&2!D1+7'!HG2!L?HL/

IIIIIIIIIIIII/!J#&(#+K!@2!L?H@/!9:,;!.%/#)4$#'/"#(/)2-'()3,$)F%5&'-)\#'$)JPOS)X90'/#/!.(++*&-!+*6787%&/!9:,;<LGG/

_____________. January 13, 2016. ?(@%$,("#(/'-)K,(%/,$%(6)2$,6$'")2-'(/!.(++*&-!+*6787%&/!9:,;<?GB/

_____________. January 18, 2016. G#5/)N'--#=)<#",(5/$'+,()2$,`#&/)>GN<2A)G'5/#)!&&#9/'(&#)K'(8'-B!.(++*&-!

+*6787%&/!9:,;<L??/

_____________. January 19, 2016. *#V)\,$d)./'/#)<#9'$/"#(/),3)?(@%$,("#(/'-)H,(5#$@'+,()I'T'$0,85)G'5/#)D#9,$/)

3,$)JPOSB

IIIIIIIIIIIII/!Y#K!HH2!L?H@/!E*M*+!.NO9:!-%!,VP/!H\)JPOS)I'T'$0,85)G'5/#)D#08&+,()2-'()!((8'-)./'/85)D#9,$/7 

9,TL?H@T?L?L/

A%+H#()I'1=)J,$&#5 July 29, 1998. G#5/)N'--#=)H%+T#()4'5d)F,$&#)F%('-)D#9,$/B

:(>%$,(%&1)!('-6+&14)I,$,(/,5 January 2014.  JPOO)H'('0%'()H#(585)0'/'2!1+%67W*W!RK!=.Z*%9%+582!PCUS!R(87&*88!

1#+-&*+2!;7M8R(+X[2!;*&&8K'6#&7#/

:.K25 January 2014.  JPOP)XB.B)H#(585)0'/'!7&!PCUS!O(87&*88!D&#'K8-!8%\3#+*!6*+87%&!H?/L/?2!1+%67W*W!RK!=.Z*%9%+582!

PCUS!R(87&*88!1#+-&*+2!;7M8R(+X[2!;*&&8K'6#&7#/

:L#&3+>#)M$0#$)NNOPP5 May 24, 1977. F-,,09-'%()K'('6#"#(/. 42 FR 26951.
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:L#&3+>#)M$0#$)NNOOQ5 May 25, 1977. 2$,/#&+,(),3)G#/-'(05. 42 FR 26961.

:L#&3+>#)M$0#$)NRNQN5 September 16, 1998. c$##(%(6)/;#)c,@#$("#(/)4;$,86;)G'5/#)2$#@#(+,(7)D#&=&-%(67)'(0)F#0#$'-)

!&E8%5%+,(B)@F!]U!=G@=F/!^U*6%5*W!RK!P_*)($6*!V+W*+!HF=LF2!J#&(#+K!L=2!L??>/`

:L#&3+>#)M$0#$)NRNSP5 April 26, 2000. c$##(%(6)/;#)c,@#$("#(/)4;$,86;)M#'0#$5;%9)%()?(@%$,("#(/'-)K'('6#"#(/B        

@A!]U!L=AGA/!̂ U*6%5*W!RK!P_*)($6*!V+W*+!HF=LF2!J#&(#+K!L=2!L??>/`

:L#&3+>#)M$0#$)NRNPT5 January 17, 2001.  D#59,(5%Z%-%+#5),3)F#0#$'-)!6#(&%#5)/,)2$,/#&/)K%6$'/,$=)b%$05B

:L#&3+>#)M$0#$)NRSCR5 January 24, 2007. ./$#(6/;#(%(6)F#0#$'-)?(@%$,("#(/'-7)?(#$6=7)'(0)4$'(59,$/'+,()K'('6#"#(/B 

72 FR 3919.

:L#&3+>#)M$0#$)NRUNS5 October 5, 2009. F#0#$'-)M#'0#$5;%9)%()?(@%$,("#(/'-7)?(#$6=7)'(0)?&,(,"%&)2#$3,$"'(&#B)

74 FR 52117.

:L#&3+>#)M$0#$)NRTUR5 November 6, 2013. 2$#9'$%(6)/;#)X(%/#0)./'/#5)3,$)/;#)L"9'&/5),3)H-%"'/#)H;'(6#B

2(/#$('+,('-)!/,"%&):(#$;6)!;#(&6)F2!:!G5 1992. ?e#&/5),3)L,(%T%(6)D'0%'+,(),()2-'(/5)'(0)!(%"'-5)'/)M#@#-5)L"9-%#0)Z=)

) H8$$#(/)D'0%'+,()2$,/#&+,()./'(0'$05B Technical Report Series No. 332, IAEA, Vienna, Austria.

2(/#$('+,('-)A,""%11%,(),()K'0%,-,;%&'-)V$,/#&+,(5 1977.)D#&,""#(0'+,(5),3)/;#)L(/#$('+,('-)H,""%55%,(),()

D'0%,-,6%&'-)2$,/#&+,(B!S.U;!;(R'7)#$%&!L@/!V_a%+WT!;*+X#Q%&!;+*88/

_____________. 1979.)D#&,""#(0'+,(5),3)/;#)L(/#$('+,('-)H,""%55%,(),()D'0%,-,6%&'-)2$,/#&+,()f)M%"%/5)3,$)L(/'d#5)

,3)D'0%,(8&-%0#5)Z=)G,$d#$5/!S.U;!;(R'7)#$%&!F?/!V_a%+WT!;*+X#Q%&!;+*88/

_____________. 1991.)D#&,""#(0'+,(5),3)/;#)L(/#$('+,('-)H,""%55%,(),()D'0%,-,6%&'-)2$,/#&+,(B!S.U;!;(R'7)#$%&!@?2!

;*+X#Q%&!;+*882!"*3!4%+5/

_____________. 1995.)!6#W<#9#(0#(/)<,5#5)/,)/;#)K#"Z#$5),3)/;#)28Z-%&)3$,")L(/'d#),3)D'0%,(8&-%0#5)W)2'$/)S)

H,"9%-'+,(),3)L(`#5+,()'(0)L(;'-'+,()&,#g&%#(/5B)S.U;!;(R'7)#$%&!>L2!;*+X#Q%&!;+*882!"*3!4%+5/

2(/#$('+,('-)M$;'(%H'+,()7,$)./'(0'$0%H'+,(5  1996.))?(@%$,("#(/'-)K'('6#"#(/).=5/#"5B  ISO 14001:2004.

2(/#$1/'/#)I#&9(,-,;6)'(0)K#;3-'/,$6)A,3(&%-5 November 2011.)c$##()'(0).85/'%('Z-#)D#"#0%'+,(1))!)2$'&+&'-)

F$'"#V,$d7)9#8[7&X-%&2!,/./

?,(;4):5K54)'(0)?5W5)8,$;'(5 1990. 4;#)2,/#(+'-)3,$)b%,-,6%&'-)?e#&/5),3).#0%"#(/W.,$Z#0)H,(/'"%('(/5)4#5/#0)%()/;#)

*'+,('-)./'/#5)'(0)4$#(05)2$,6$'"B)"#$%&#'!V)*#&7)!D-Q%81[*+7)!DWQ7&78-+#$%&!^"VDD`!b*)[&7)#'!Y*Q%+#&W(Q!

"%/!A2!VYDAL2!"VDD!"#$%&#'!V)*#&!C*+67)*2!C*#M'*2!9#8[7&X-%&/

8&8'9,()X)8'(()A,(13-+(;):(;%(##$14)V5A5 April 11, 2013. G#5/)N'--#=)<#",(5/$'+,()2$,`#&/)!$",$%(6)'(0)2$,/#&+(6)

/;#)*,$/;).-,9#),3)/;#)*<!)<#5%6()D#9,$/B  Revision 1.
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X(%/#0)./'/#5/!".U;<GFB)O*-[*8W#2!Y#+K'#&W/



References and Bibliography

GN<2)!((8'-).%/#)?(@%$,("#(/'-)D#9,$/)W)H'-#(0'$)\#'$)JPOS R&B-4

_____________. 1996. D#9,$/)*,B)OJR)W).&$##(%(6)K,0#-5)3,$)D#-#'5#5),3)D'0%,(8&-%0#5)/,)!/",59;#$#7).8$3'&#)G'/#$7)'(0)

c$,8(0)W)N,-8"#5)L)'(0)N,-8"#)LLB

*'+,('-)A,3(&%-),()K'0%'+,()V$,/#&+,()'(0)8#'13$#"#(/15)2009. L,(%T%(6)D'0%'+,()?h9,58$#),3)/;#)2,98-'+,(),3)/;#)

X(%/#0)./'/#5/!".U;!U*1%+-!"%/!H@?B)O*-[*8W#2!Y#+K'#&W/

*'+,('-):(>%$,("#(/'-)?'@,$'/,$6)!&&$#0%/'+,()A,(7#$#(&#)F*:?!AG)./'(0'$05!J(&*!L??F2!*f*)$6*!J('K!L??A/

*'+,('-)K#1#'$&9)A,3(&%-5 1990. I#'-/;)?e#&/5),3)?h9,58$#)/,)M,V)M#@#-5),3)L,(%T%(6)D'0%'+,(B)O7%'%X7)#'!Pf*)-8!%a!

S%&7g7&X!U#W7#$%&!^OPSU`!:/!9#8[7&X-%&T!"#$%&#'!D)#W*QK!;+*88/

IIIIIIIIIIIII/!L??A/!!U*1%+-!7&!O+7*aT!b?LD)NLL1)I#'-/;)D%5d5)3$,")?h9,58$#)/,)M,V)M#@#-5),3)L,(%T%(6)D'0%'+,(B!"#$%&#'!

D)#W*QK!%a!C)7*&)*82!"#$%&#'!D)#W*QK!%a!P&X7&**+7&X2!S&8$-(-*!%a!Y*W7)7&*2!9#8[7&X-%&2!,./!!333/&#1/*W(/

_____________. 2006. I#'-/;)D%5d5)3$,")?h9,58$#)/,)M,V)M#@#-5),3)L,(%T%(6)D'0%'+,(1)b?LD)NLL)f)2;'5#/!!.%QQ7M**!-%!

D88*88!N*#'-[!U7858!a+%Q!P_1%8(+*!-%!E%3!E*6*'8!%a!S%&7g7&X!U#W7#$%&/!!SCO"!G>B<?<F?G<?GHA@<A/

IIIIIIIIIIIII/!^#&W!P6#&!O/!,%(1'*2!;[/,/2!#&W!U7)5!J%8-*82!;[/,`/!!L??@/!;+*8*&-#$%&2!!).8""'$=),3)b?LD)NLLB  

9#8[7&X-%&2!,./!!333/[*#'-[/3K%/X%6hY*W7#/#81_iQ*W7#SWjAGH>/

IIIIIIIIIIIII/!"%6*QR*+!L?HA/!!;+*8*&-#$%&!#-!-[*!k(#+-*+'K!;(R'7)!Y**$&X!U*8('-8!a+%Q!-[*!D*+7#'!U#W7%'%X7)#'!

C(+6*K!%a!-[*!9*8-*+&!"*3!4%+5!"()'*#+!C*+67)*!.*&-*+/!!U*Q%-*!C*&87&X!E#R%+#-%+K!^UCE`2!E#8!:*X#82!"*6#W#/!!333/

W%*/X%6h,%)(Q*&-IS&W*_/

*'+,('-)M&#'(%&)'(0)!/",1Z9#$%&)!0"%(%1/$'+,(5)HGBA!-[+%(X[!L?HF!O(f#'%!#+*#!)'7Q#-*!W#-#/![M1Thh333/&)W)/&%##/

X%6h)#X!#&W![M1Thh333/3*#-[*+/X%6hR(ahO0]U*)%+W8/

*'+,('-).#&3$%/6)I#&9(,-,;%#14)??A5!"%6*QR*+!L?HA/!;+*8*&-#$%&!#-!-[*!k(#+-*+'K!;(R'7)!Y**$&X!D#58-/5)3$,")/;#)!#$%'-)

D'0%,-,6%&'-).8$@#=),3)/;#)G#5/#$()*#V)\,$d)*8&-#'$).#$@%&#)H#(/#$/!!U*Q%-*!C*&87&X!E#R%+#-%+K!^UCE`2!E#8!:*X#82!

"*6#W#/!!333/36/W%*/X%6h,%)(Q*&-IS&W*_/

*#[)\,$=)./'/#5!&W/!P&67+%&Q*&-#'!.%&8*+6#$%&!E#3!^P.E`/!D+$)'*!L>2!H,--#&+,(7)4$#'/"#(/7)'(0)<%59,5'-),3)D#385#)'(0)

_/;#$).,-%0)G'5/#B)b7-'*!G/!S&W(8-+7#'!N#g#+W%(8!9#8-*!Y#&#X*Q*&-/

IIIIIIIIIIIII/!&W/!P.E/!D+$)'*!HA/!G'/#$)D#5,8$&#5/!b7-'*!A/!;+%-*)$%&!%a!9#-*+/

IIIIIIIIIIIII/!&W/!P.E/!D+$)'*!HA/!G'/#$)D#5,8$&#5/!b7-'*!FF/!9#-*+!97-[W+#3#'!U*1%+$&X/

IIIIIIIIIIIII/!&W/!P.E/!D+$)'*!H>/!G'/#$)2,--8+,()H,(/$,-B)4%/-#)QB)./'/#)2,--8/'(/)<%5&;'$6#)?-%"%('+,().=5/#".

IIIIIIIIIIIII/!&W/!P.E/!D+$)'*!L=/!F$#5;V'/#$)G#/-'(05)!&/. 

IIIIIIIIIIIII/!&W/!P.E/!D+$)'*!=?/!I'T'$0,85).8Z5/'(&#5)b8-d)./,$'6#)!&/.

IIIIIIIIIIIII/!&W/!"#67X#$%&!E#3/!D+$)'*!HL/!_%-).9%--)2$#@#(+,(7)H,(/$,-7)'(0)H,"9#(5'+,(.

IIIIIIIIIIIII/!&W/!;(R'7)!N*#'-[!E#3/!D+$)'*!A/!C*)$%&!A?L/!M'Z,$'/,$%#5i)?h'"%('+,(5i)H#$+:&'/#5),3)!99$,@'-B

IIIIIIIIIIIII/!&W/!P.E/!D+$)'*!>?/!X(%3,$")2$,&#08$#5. 



WVDP Annual Site Environmental Report - Calendar Year 2015 R&B-5

D#3#$#(&#5)'(0)b%Z-%,6$'9;=

*#[)\,$=)./'/#)]#Z'$/"#(/),7):(>%$,("#(/'-)A,(1#$>'+,(5!&W/!b7-'*!@2!"*3!4%+5!.%W*82!U('*82!#&W!U*X('#$%&8!

^@!"4.UU`/)?(@%$,("#(/'-)H,(5#$@'+,()D8-#5)'(0)D#68-'+,(5B

_____________. nd. I'T'$0,85)G'5/#)K'('6#"#(/)F'&%-%+#5B!@!"4.UU!C(R1#+-!F>F/

_____________. nd. K'('6#"#(/),3).9#&%:&)I'T'$0,85)G'5/#B!@!"4.UU!C(R1#+-!F>=/

_____________. nd. .,-%0)G'5/#)K'('6#"#(/)F'&%-%+#5/!@!"4.UU!;#+-!F@?/

IIIIIIIIIIIII/!&W/!b7-'*!@!"4.UU2!C(R)[#1-*+!,2!G'/#$)D#68-'+,(7!;#+-8!AGA!>D#-#'5#5),3)I'T'$0,85).8Z5/'(&#5)

D#9,$+(67)D#59,(5#)'(0)H,$$#&+@#)!&+,(A; 596 >I'T'$0,85).8Z5/'(&#)b8-d)./,$'6#)D#68-'+,(5A, 597 >M%5/),3)

I'T'$0,85).8Z5/'(&#5A, 598 >I'(0-%(6)'(0)./,$'6#),3)I'T'$0,85).8Z5/'(&#5A; and 599 >./'(0'$05)3,$)*#V),$)

K,0%:#0)I'T'$0,85).8Z5/'(&#)./,$'6#)F'&%-%+#5A.
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_____________. nd. .8$3'&#)G'/#$)'(0)c$,8(0V'/#$)C8'-%/=)./'(0'$05)'(0)c$,8(0V'/#$)?j8#(/)M%"%/'+,(5. 
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DISTRIBUTION

Recipient !"#"$%&'($)%*+,%-.*

!"#$"%&'$()$*&+',-.&$/,0$1'&2,+&/3$4,)(56/-(,$7"*148

!9$:'+;'5$ !"#$<$=>$

?9$=/50@+&A$ !"#$<$=>$

B9$C/5&+,(@;A+$ !"#$<$=>$

?9$D/E(3+F$ !"#$<$=>$ $

G9$?2(0'5+&A$ !"#$<$=>$

G9$*+3H'56/,$ !"#$<$=>

I9$12(6/;$ !"#$<$=>

C9$D(5/E($ D?J$<$=>$

!9$K'5;+,A($ D?J$<$=>$

L9$*,M0'5$ D?J$<$=>$

C9$?(N'5E;$ D?J$<$?'O+(,$P

D9$LQQ/6$ R9*9$#KL$<$?'O+(,$44

C9$I/;+3'$ R9*9$#KL$<$?'O+(,$44$ $

L9$#H'5'S$ R9*9$#KL$<$?'O+(,$44$

K9$:+/50+,/$ R9*9$#KL$<$?'O+(,$44$

L9$4O3';+/;$ R9*9$#KL$<$?'O+(,$44

L9$D+0/3$ R9*9$#KL$<$?'O+(,$44

L9$K/5A$ R9*9$#KL$<$?'O+(,$44

"9$K(H'EA($ R9*9$#KL$<$?'O+(,$44

T9$U/VV'3$ R*:*$75'-5'08

 

19$?''0$ R9*9$J(,O5';;W$XY50$!+;E9

Z9$*3/[O2E'5$ R9*9$J(,O5';;W$X\E2$!+;E9$

I9$=+OO+,;$ R9*9$J(,O5';;W$X]E2$!+;E9$

J9$J(33+,;$ R9*9$J(,O5';;W$X^E2$!+;E9$

U9$:+33+N5/,0$ R9*9$*',/E'W$D'@$_(5A

J9$*&2[6'5$ R9*9$*',/E'W$D'@$_(5A

Recipient /0%0"'($)%*+,%-.*

19$=(`6/,$ D_*$LS(5,'M$:','5/3;$"%&'

#9$*&2,'+0'56/,$ D_*$LS(5,'M$:','5/3;$"%&'

C9$J5[0',$ D_*!#J$<$L3N/,M

G9$=/55+,OE(,$ D_*!#J$<$L3N/,M

19$U+33'',$ D_*!#J$<$L3N/,M

19$?+&'$ D_*!#J$<$L3N/,M

C9$?+&2$ D_*!#J$<$L3N/,M

G9$T'+06/,F$ D_*!#J$<$L3N/,M

K9$J(,&/,,(,$ D_*!#J$<$?'O+(,$a

U9$C/5-,$ D_*!#J$<$?'O+(,$a

J9$*E/,+;Q'@;A+$ D_*!#J$<$?'O+(,$a

C9$*E'+,F$ D_*!#J$<$?'O+(,$a

G9$*E5+&A3/,0$ D_*!#J$<$?'O+(,$a

*9$:/H+S$ D_*!"=$<$L3N/,M

!9$"b='2+5$ D_*!"=$<$L3N/,M

19$*'6A(@$ D_*!"=$<$L3N/,M

Z9$*E[56/,$ D_*!"=$<$L3N/,M

?9$*,M0'5$ D_*!"=$<$15(M

G9$?2(0';$ D_*#?!L$<$L3N/,M$7K5';+0',E8

D9$*2/@$ D_*#?!L$<$:','5/3$J([,;'3

L9$K'E'5;(,$ D_*#?!L$<$L3N/,M

K9$I'6N+/$ D_*#?!L$<$T';E$c/33'M

L9$C'33(,$ D_*#?!L$<$T';E$c/33'M

I9$B5/,A$ D_*#?!L$<$T';E$c/33'M

?9$T/3E'5$ D'@$_(5A$L;;'6N3MW$Pd]E2$!+;E9

!9$!+K+'E5($ D'@$_(5A$L;;'6N3MW$Pd^E2$!+;E9

G9$:+O3+($ D'@$_(5A$L;;'6N3MW$PdeE2$!+;E9

*9$?M/,$ D'@$_(5A$L;;'6N3MW$PdaE2$!+;E9

J9$_([,O$ D'@$_(5A$*',/E'W$\^E2$!+;E9

K9$:/33+H/,$ $$$$D'@$_(5A$*',/E'W$\aE2$!+;E9

19$U',,'0M$ D'@$_(5A$*',/E'W$]Y50$!+;E9
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!"#$%"&'()*

Recipient 1.2%&'($)%*+,%-.*

!59$U9$T/EA+,;$ !+5'&E(5W$J/S9$J([,EM$='/3E2$!'VE9

J9$J5/@)(50$ J/S/5/[O[;$J([,EM$='/3E2$!'VE9

*9$!/ME(,$ J/S/5/[O[;$J([,EM$='/3E2$!'VE9

#9$T(23'5;$ J/S/5/[O[;$J([,EM$='/3E2$!'VE9

G9$I(N'5O$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

!9$=/3'$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

I9$=/;-,O;$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

?9$='36+&2W$G59$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

C9$U'33'5$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

?9$U3/,&'5$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

!9$U(&2$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

*9$Z/N[2,$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

?9$Z/6N'5;(,$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

?9$D'/3W$*59$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

G9$K/03($ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

G9$*,M0'5W$G59$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

G9$*,M0'5W$*59$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

K9$*E(&A6/,$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

=9$c/,?',;;'3/'5$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

!9$c+&A6/,$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

T9$T'33'5$ J/S/5/[O[;$J([,EM$Z'O+;3/E[5'

G9$K+33+S'5'$ J(66+;;+(,'5W$J/S/5/[O[;$J([,EM

$$ !'V/5E6',E$()$K[N3+&$T(5A;

J9$LN'5;$ J/S/5/[O[;$J([,EM$#&(,(6+&$

$$ !'H'3(V6',EW$K3/,,+,OW$/,0$

$$ 1([5+;6

!59$:9?9$I[5;E'+,$$ #5+'$J([,EM$='/3E2$!'V/5E6',E

C9$T2ME'$ J(66+;;+(,'5W$#5+'$J([,EM$

$$ !'V/5E6',E$()$#,H+5(,6',E$/,0$

$$ K3/,,+,O

K9$U5/,Q$ #,H+5(,6',E/3$J(6V3+/,&'$#,O+,''5W$$

$$ #5+'$J([,EM$!'V/5E6',E$()$

$$ #,H+5(,6',E$/,0$K3/,,+,O

!9$?M&2,(@;A+$ *([E2'5,$1+'5$T';E$!'H'3(V6',E$

$$ B([,0/-(,

Recipient 1.2%&'($)%*+,%-.*

C9$G(2,W$*59$ K5';+0',EW$*','&/$D/-(,$()$

$$ 4,0+/,;

!9$G(2,$ *','&/$D/-(,$()$4,0+/,;

$$ #,'5OM$K3/,,'5

L9$*E'H',;$ *','&/$D/-(,$()$4,0+/,;$

$$ #,H+5(,6',E/3$K5(E'&-(,$

$$ !'V/5E6',E

J9$!/H+;$ *[V'5H+;(5W$1(@,$()$L;2)(50

?9$I'5,;E'+,$ J([,&+3W$1(@,$()$L;2)(50

G9$I(,0$ J([,&+3W$1(@,$()$L;2)(50

K9$!/;2,/@$ 1(@,$J3'5AW$1(@,$()$L;2)(50

19$#,O'3;$ =+O2@/M$*[V'5+,E',0',EW$1(@,$()$L;2)(50

T9$='+6$ J([,&+3W$1(@,$()$L;2)(50

G9$K)'`'5$ J([,&+3W$1(@,$()$L;2)(50

:9$#VV(3+E($ *[V'5H+;(5W$1(@,$()$J(,&(50

T9$*,M0'5$ J([,&+3W$1(@,$()$J(,&(50

T9$U5'N;$ C/M(5W$c+33/O'$()$*V5+,OH+33'

19$*A'3E(,$ I(/50$15[;E''W$c+33/O'$()$*V5+,OH+33'

J9$J([E[5'$ T';E$c/33'M$J2/6N'5$()$J(66'5&'

*9$U(@/3;A+$ T';E$c/33'M$J',E5/3$*&2((3$I(/50$

$$ ()$#0[&/-(,

#9$Z/@E(,$ *[V'5+,E',0',EW$T';E$c/33'M$

$$ J',E5/3$*&2((3

G9$K)'`'5$ T';E$c/33'M$c(3[,E''5$=(;'$J(9W$4,&9

Z9$Z/6N'5E$ Z'/O['$()$T(6',$c(E'5;

?9$!/33/;$ 4,E'5,/-(,/3$L;;(&+/-(,$()$C/&2+,+;E;

$$ /,0$L'5(;V/&'$T(5A'5;

#9$:+/50+,+$ Z/N(5'5;$Z(&/3$f]XPW$"3'/,

J+-Q',$1/;A$B(5&'$C'6N'5;2+V$/,0$L3E'5,/E';

 

+)#$,-%.#/-%0/#0*$/$)/0-,1/)2/$10/-&)30/4"#$0./%0,"5"0*$#/$)/5%)3".0/*)(,0/)2/5'&4",/-3-"4-&"4"$6/)2/$10/789:;//<10/5)#$,-%./

."%0,$#/$10/%0,"5"0*$/$)/$10/!=9/>0&#"$0/?>>>;>3;.)0;@)3A/2)%/040,$%)*",/-,,0##/$)/$10/%05)%$/-*./5%)3".0#/-*/-..%0##/2)%/

%0B'0#(*@/-.."()*-4/,)5"0#/)*/,)C5-,$/."#D;

E/<10/#$-%%0./%0,"5"0*$#/-%0/-'$)C-(,-446/#0*$/-/,)56/)2/$10/%05)%$/)*/,)C5-,$/."#D;/
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APPENDIX A
2015 Environmental Monitoring Program

Environmental Monitoring Program 

!"#$%"&'()*'+(,-.#)/'0(12)(.%

The index and tables on the following pages describe 

!"#$ %&'($ )*+,-#$ #-./)*-0#-!12$ 0*-/!*)/-3$ 4)*3)10$

5*)$ 6789:$ $ ;"/<$ 4)*3)10$0#!$ *)$ #=>##?#?$ !"#$ )#@+/)#-

0#-!<$*5$'AB$A)?#)$C9D:8E$FG1?/1,*-$()*!#>,*-$*5$!"#$

(+H2/>$1-?$!"#$B-./)*-0#-!EI$1-?$'ABJK'LMJ868NJ6789E$

F'AB$ K1-?H**OE$ B-./)*-0#-!12$ G1?/*2*3/>12$ BP+#-!$

Q*-/!*)/-3$ 1-?$ B-./)*-0#-!12$ R+).#/221->#I$ SQ1)>"$

6789T:$ $ R4#>/U>$ 0#!"*?<$ 1-?$ 0*-/!*)/-3$ 4)*3)10$ #2#-

0#-!<$V#)#$H1<#?$*-$'ABWB(J77XNE$FY$Z+/?#$5*)$BP+#-!$

G1?/*2*3/>12$ Q#1<+)#0#-!<$ 1!$ 'AB$ [-<!1221,*-<EI$ 1-?$

'ABWB(J776\E$ FY$ Z+/?#$ 5*)$ B-./)*-0#-!12$ G1?/*2*3/>12$

R+).#/221->#$1!$]:R:$'#41)!0#-!$*5$B-#)3^$[-<!1221,*-<:I$

Y??/,*-12$ 0*-/!*)/-3$ V1<$ 01-?1!#?$ H^$ 1/)$ 1-?$ V1!#)$

?/<>"1)3#$ 4#)0/!<$ S+-?#)$ !"#$ _BRKY($ )#3+21,*-<$ /-$

C7$ `aG$ N8E$ R+H41)!$ KE$ 1-?$ !"#$ R('BRE$ )#<4#>,.#2^T:$

R4#>/U>$3)*+-?V1!#)$0*-/!*)/-3$/<$)#@+/)#?$H^$!"#$G`GY$

b\77DS"T$Y?0/-/<!)1,.#$A)?#)$*-$`*-<#-!:$

(#)0/!<E$ 13)##0#-!<E$ 1-?W*)$ 4)*3)10<$ 01^$ )#@+/)#$

5*)012$ )#4*)!<$ *5$ 0*-/!*)/-3$ )#<+2!<:$ $ G1?/*2*3/>12$ 1/)$

#0/<</*-<$ 5)*0$ !"#$%&'($1)#$ )#4*)!#?$1--+122^$ /-$ !"#$

_BRKY($)#4*)!$!*$B(Y:$$_*-)1?/*2*3/>12$)#2#1<#<$/-$V1!#)$

#P+#-!$1-?$<!*)0$V1!#)$?)1/-13#$4*/-!<$>*.#)#?$+-?#)$

!"#$R('BR$4#)0/!$1)#$)#4*)!#?$0*-!"2^$ !*$_cR'B`$ /-$1$

'QG:$ $ Z)*+-?V1!#)$ 0*-/!*)/-3$ )#<+2!<$ 1)#$ )#4*)!#?$

@+1)!#)2^$!*$_cR'B`:$$Y--+12$)#<+2!<$5)*0$!"#$0*-/!*)/-3$

4)*3)10E$1<$1$V"*2#E$1)#$#.12+1!#?$1-?$?/<>+<<#?$/-$!"/<$

YRBGE$V"/>"$/<$4)#41)#?$1<$?/)#>!#?$/-$'AB$A)?#)$6\8:8LE$

FB-./)*-0#-!E$R15#! Ê$1-?$K#12!"$G#4*),-3EI$1-?$1<<*>/-

ated guidance.

;1H2#$YJ8$<+001)/d#<$4)*3)1001,>$?)/.#)<$1-?$3+/?1->#$

1442/>1H2#$ !*$#1>"$#-./)*-0#-!12$0#?/+0$0#1<+)#?$*)$

<1042#?$1<$41)!$*5$!"#$%&'($B-./)*-0#-!12$Q*-/!*)/-3$

()*3)10:$

Sampling Schedule

R1042/-3$ 2*>1,*-<$1)#$1<</3-#?$1$<4#>/U>$ /?#-,U#)E$!"#$

2*>1,*-$>*?#E$V"/>"$/<$+<#?$!*$<>"#?+2#$<1042/-3E$!)1>O$

<1042#<E$1-?$!)1>#$1-12^,>12$)#<+2!<:$$;1H2#$YJ6$4)*./?#<$

!"#$ ?#!1/2<$ *5$ !"#$ <1042/-3$ <>"#?+2#$ 5*)$ #1>"$ 2*>1,*-$

0*-/!*)#?$/-$6789:$$G*+,-#$<1042/-3$2*>1,*-<$1)#$<"*V-$

*-$a/3+)#<$YJ6$!")*+3"$YJ89:$$;1H2#$"#1?/-3<$/-$!"#$<10-

42/-3$4)*3)10$?#<>)/H#?$/-$;1H2#$YJ6$1)#$1<$5*22*V<e$

f$ +(,-.%'324(12)'52*%:$$;"/<$>*?#$?#<>)/H#<$!"#$4"^<-

/>12$ 2*>1,*-$V"#)#$!"#$<1042#$/<$>*22#>!#?:$$;"#$>*?#$

>*-</<!<$*5$<#.#-$*)$#/3"!$>"1)1>!#)<e$$;"#$U)<!$>"1)1>!#)$

/?#-,U#<$!"#$<1042#$0#?/+0$1<$Y/)E$%1!#)E$R*/2W<#?/-

0#-!E$L/*2*3/>12E$*)$'/)#>!$0#1<+)#0#-!:$$;"#$<#>*-?$

>"1)1>!#)$<4#>/U#<$*_J</!#$*)$*a5J</!#:$ $;"#$)#01/-/-3$

>"1)1>!#)<$?#<>)/H#$!"#$<4#>/U>$2*>1,*-$S#:3:E$YaZG&Yg$

/<$Y/)$*a5J</!#$1!$ZG#1!$&Yg2#^T:$$'/<!1->#<$-*!#?$1!$<10-

42/-3$2*>1,*-<$1)#$1<$0#1<+)#?$/-$1$<!)1/3"!$2/-#$5)*0$

!"#$.#-,21,*-$<!1>O$*5$!"#$Q((L$*-$</!#:$$Z)*+-?V1!#)$

1-?$ <!*)0$ V1!#)$ <1042/-3$ 4*/-!<$ S#:3:E$ %_%7C7DE$

%__'Y;GE$%_RA7CT$1)#$*h#-$1HH)#./1!#?$/-$U3+)#<$

*)$?1!1$!1H2#<$S/:#:E$FC7DEI$F_'Y;GEI$FR7CIT:

f$ Sampling Type/Medium:$ $ '#<>)/H#<$ !"#$ >*22#>,*-$

0#!"*?$1-?$!"#$4"^</>12$>"1)1>!#)/<,><$*5$!"#$0#?/+0$

*)$<1042#:

f$ 52..%412)'6"%78%)49:;2<(.'=))8(.'+(,-.%&>$$[-?/>1!#<$

"*V$*h#-$!"#$<1042#<$1)#$>*22#>!#?$*)$)#!)/#.#?$1-?$

!"#$!*!12$-+0H#)$*5$#1>"$!^4#$*5$<1042#$4)*>#<<#?$/-$

*-#$^#1):

f$Measurements/Analyses:$$_*!#<$!"#$!^4#$*5$0#1<+)#-

0#-!$!1O#-$5)*0$!"#$<1042/-3$0#?/+0$1-?W*)$!"#$>*--

<,!+#-!<$*5$/-!#)#<!E$1-?$S/-$<*0#$/-<!1->#<T$!"#$!^4#$

*5$1-12^</<$>*-?+>!#?:
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Sample!

Location
Description!of!Monitoring!Point

Location!shown

on!Figure

Air!Effluent

ANSTACK Main!Plant!Process!Building Figure!A"6

ANSTSTK Supernatant!Treatment!System Figure!A"6

ANCSRFK!(inactive) Contact!Size"Reduction!Facility Figure!A"6

ANCSPFK!(inactive) Container!Sorting!and!Packaging!Facility Figure!A"6

ANVITSK Vitrification!Heating,!Ventilation,!and!Air!Conditioning! Figure!A"6

ANRHWFK Remote"Handled!Waste!Facility Figure!A"6

ANRVEU1 Main!Plant!Replacement!Ventilation!Unit!1 Figure!A"6

OVEs/PVUs
!

Outdoor!Ventilated!Enclosures/Portable!Ventilation!Units Figure!A"6

Liquid!Effluent!and!On"Site!Water

WNSP001 Lagoon!3!Weir!Point Figure!A"2

WNSP01B
!
!(inactive) Internal!Process!Monitoring!Point not!shown

WNSP116 Pseudo"Monitoring!Point!Outfall!116 Figure!A"2

WNSP007!(inactive) Sanitary!Waste!Discharge Figure!A"2

WNURRAW
!

Augmentation!Water!(collected!in!utility!room) not!shown

WNSP006 Facility!Main!Drainage,!Franks!Creek!at!Security!Fence Figure!A"2

Storm!Water!Outfalls

GROUP!1

S04!(WNSO04) North!Swamp!Drainage!(WNSW74A) Figure!A"3

GROUP!2

S06!(WNSO06) Northeast!Swamp!Drainage!(WNSWAMP) Figure!A"3

S33!(WNSO33) LAG!Storage!Drainage Figure!A"3

GROUP!3

S09!(WNSO09) Smartditch® Figure!A"3

S12!(WNSO12) South!Facility!Drainage!(WNSP005) Figure!A"3

GROUP!4

S34!(WNSO34) Rail!Spur!Culvert Figure!A"3

GROUP!5

S14!(WNSO14) NDA!!!Service!Road!Drainage!North Figure!A"3

S17!(WNSO17) NDA!Service!Road!Drainage!South Figure!A"3

S28!(WNSO28) Drum!Cell!West!Road Figure!A"3

GROUP!6

S36!(WNSO36) Live"Fire!Range!Wetland!Drainage Figure!A"4

S37!(WNSO37) Pump!House!Roadway Figure!A"4

S38!(WNSO38) Lake!Two!Roadway!North Figure!A"4

S39!(WNSO39) Lake!Two!Roadway!South Figure!A"4

S41!(WNSO41) Lake!One!Roadway Figure!A"4

S42!(WNSO42) Pre"Railroad!Spur!Wetland!Area!(Near!WFBCBKG) Figure!A"4

S43!(WNSO43) Live"Fire!Range!Drainage!East Figure!A"4

!!!
"#$!%&#'!'#%!()#*'!#'!+!,-

Index!of!Environmental!Monitoring!Program!Sample!Points
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!"#$%&!

'()"*+(,
-&.)/+$*+(,!(0!1(,+*(/+,2!3(+,*

'()"*+(,!.4(5,

(,!6+27/&

8,"!+*&!9/(7,:5"*&/!",:!!&&$.!

SSWMU!#1 LLW2!Wells Figure!A"9

SSWMU!#2 Miscellaneous!Small!Units!Wells Figure!A"9

SSWMU!#3 Liquid!Waste!Treatment!System!Wells Figure!A"9

SSWMU!#4 HLW!Storage!and!Processing!Tank!Wells Figure!A"9

SSWMU!#5 Maintenance!Shop!Leach!Field!Wells Figure!A"9

SSWMU!#6 LLW!Storage!Area!Wells Figure!A"9

SSWMU!#7 Chemical!Process!Cell!"!Waste!Storage!Area!Wells Figure!A"9

SSWMU!#8 CDDL!Wells Figure!A"9

SSWMU!#9 NDA!Unit!Wells!and!NDATR Figure!A"10

SSWMU!#10 IRTS!Drum!Cell!Wells Figure!A"10

SSWMU!#11 SDA!Unit!Wells Figure!A"10

RHWF RHWF!Wells Figure!A"9

MPPB!Wells MPPB!Downgradient!Wells Figure!A"9

North!Plateau!Seeps Northeastern!Edge!of!North!Plateau Figure!A"9

PTWPMP!Wells PTW!Platform!and!Full!Network!Wells! Figure!A"9

Miscellaneous Monitoring!Locations!(not!in!a!SWMU:!WP"A,!WP"C,!WP"H)! Figure!A"9

Surface!Elevation! Surface!Water!Elevation!Hubs!(i.e.,!SE009) Figure!A"9

8,"!+*&!3(*";%&!<-/+,=+,2>!?"*&/!<.7$$%+&:!;@!2/(7,:5"*&/!5&%%.>

WNDWELL1! Drinking!Water!Well!#1 Figure!A"8

WNDWELL2! Drinking!Water!Well!#2! Figure!A"8

WNDRAW1/2! Raw,!Untreated!Groundwater!(sampled!from!utility!room) Figure!A"8

WNDFIN! Chlorinated,!Filtered!Groundwater!(sampled!from!utility!room) Figure!A"8

WNEHMKE! Bedrock!Well!South!of!Main!Plant Figure!A"8

WWCOURT! Bedrock!Well!South!of!Annex Figure!A"8

WNCT272! Bedrock!Well!Southeast!of!Warehouse Figure!A"8

Potable!Water!Distribution!System

WNDNK06! Guardhouse!Bathroom!Sink Figure!A"8

WNDNK10 Utility!Room!Bathroom!Sink Figure!A"8

WNDNK13! Vit!Hill!Mens!Room!Sink Figure!A"8

WNDNK15! Annex!Ladies!Room!Sink Figure!A"8

WNDNK23 TSB!Men’s!Room!Sink Figure!A"8

WNDNURSE! Nurse’s!Office!Sink Figure!A"8

WNDNKMP Main!Plant!Shower! Figure!A"8

WNDNKRH! RHWF!Sink Figure!A"8

A,:&B!(0!C,D+/(,#&,*"%!1(,+*(/+,2!3/(2/"#!!"#$%&!3(+,*.!!"#$%&$'()*
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Sample!

Location
Description!of!Monitoring!Point

Location!shown

on!Figure

Off"Site!Ambient!Air

AF01_N Bond!Road Figure!A"7

AF02_NNE Route!240 Figure!A"7

AF03_NE Route!240 Figure!A"7

AF04_ENE Route!240 Figure!A"7

AF05_E Heinz!Road Figure!A"7

AF06_ESE Buttermilk!Road Figure!A"7

AF07_SE Fox!Valley!Road Figure!A"7

AF08_SSE Fox!Valley!Road Figure!A"7

AF09_S Rock!Springs!Road Figure!A"7

AF10_SSW Dutch!Hill!Road Figure!A"7

AF11_SW Dutch!Hill!Road Figure!A"7

AF12_WSW Dutch!Hill!Road Figure!A"7

AF13_W Dutch!Hill!Road Figure!A"7

AF14_WNW Boberg!Road Figure!A"7

AF15_NW Rock!Springs!Road Figure!A"7

AF16_NNW Rock!Springs!Road,!historical!MEOSI!location Figure!A"7

AF16HNNW Co"located!with!AF16_NNW,!High!Volume!Sampler Figure!A"7

AFGRVAL Great!Valley!Sampler,!Background Figure!A"14

Off"Site!Biological!

BFMFLDMN Southeast!Milk,!Near"Site Figure!A"11

BFMBLSY Milk,!West"Northwest Figure!A"11

BFMSCHT Milk,!South Figure!A"11

BFMCTLS Milk,!Background Figure!A"14

BFDNEAR Venison,!Near"Site Figure!A"11

BFDCTRL Venison,!Background Figure!A"14

BFVNEAR
!

Produce,!Near"Site Figure!A"11

BFVCTRL
!

Produce,!Background Figure!A"14

BFFCATC Fish,!Cattaraugus!Creek,!Downstream Figure!A"11

BFFCATD Fish!from!Cattaraugus!Creek,!Downstream!of!Springville!Dam Figure!A"11

BFFCTRL Fish!from!Cattaraugus!Creek,!Background Figure!A"14

Direct!Measurement!Dosimetry (Figures!A"12!through!A"14)

DNTLD!Series On"Site/Near"Site!Direct!Radiation Figure!A"12

DFTLD!Series Off"Site!Direct!Radiation Figure!A"13

DFTLD23 Background!Direct!Radiation!(more!than!5!km!from!the!WVDP) Figure!A"14

!
!!Produce!samples!(corn,!apples,!and!beans)!are!identified!specifically!as!follows:!

!!!!!!!!Near!site:!!!!!!!!!corn!=!BFVNEAC;!!apples!=!BFVNEAA,!BFVNEAAF;!!beans!=!BFVNEAB

!!!!!!!!Background:!!!!corn!=!BFVCTRC;!!apples!=!BFVCRA;!!beans!=!BFVCTRB.

Index!of!Environmental!Monitoring!Program!Sample!Points!!"#$"%&'(')
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!"#$"%&&%'()!*"(+,"- .%&/0(1$!2%'(#1%0,

40!CFR!61,!Subpart!H!(radiological!air!emissions);!

DOE!Order!458.1,!Change!3

DOE"HDBK"1216"2015,!Chapter!4.0!(airborne!

!!!radiological!effluent!monitoring!and!sampling);!

DOE/EP"0096,!Section!3.3!(criteria!for!effluent!

!!!measurements)

DOE!Order!458.1,!Change!3 DOE"HDBK"1216"2015,!Section!6.7.2!(environmental!

!!!surveillance,!air!measurements,!sampling!locations);!

DOE/EP"0023,!Section!4.2.3!(air!sampling!locations!and!

!!!measurement!techniques)

New!York!State!SPDES!Permit!No.!NY!0000973

!!!(nonradiological;!specified!points!only),!

DOE!Order!458.1,!Change!3!(radiological)!

DOE"HDBK"1216"2015,!Section!3.4.4!(liquid!effluent!

!!!monitoring,!sampling!locations);!

New!York!State!Department!of!Health!(NYSDOH)!

!!!Environmental!Laboratory!Approval!Program!(ELAP)!

!!!certification!for!nonpotable!water

DOE!Order!458.1,!Change!3 DOE"HDBK"1216"2015,!Section!6.10.1!(environmental!

!!!surveillance,!water!sampling!locations);!

NYSDOH!ELAP!certification!for!nonpotable!water

DOE!Order!458.1,!Change!3 DOE"HDBK"1216"2015,!Section!6.10!(environmental!

!!!surveillance,!water!sampling);!

NYSDOH!ELAP!certification!for!potable!water

RCRA!§3008(h)!Order!on!Consent!(nonradiological);!

DOE!Order!458.1,!Change!3!(radiological)

DOE"HDBK"1216"2015,!Section!6.10!(environmental!

!!!surveillance,!water!sampling);!

NYSDOH!ELAP!certification!for!nonpotable!water

DOE!Order!458.1,!Change!3 DOE"HDBK"1216"2015,!Sections!6.9!(environmental!

!!!surveillance,!basis!for!sampling!soil)!and!6.12!(basis!

!!!for!sampling!sediment)

DOE!Order!458.1,!Change!3 DOE"HDBK"1216"2015,!Sections!6.8!(environmental!

!!!surveillance,!sampling!of!terrestrial!foodstuffs)!and!

!!!6.11!(basis!for!sampling!aquatic!foodstuffs)

DOE!Order!458.1,!Change!3 DOE"HDBK"1216"2015,!Section!6.5!(environmental!

!!!surveillance,!external!exposure!monitoring);!

DOE/EP"0023,!Section!4.6!(external!radiation)

Biological

Direct!Radiation

Soil!and!Sediment

TABLE!A"1!!

WVDP!Environmental!Program!Drivers!and!Sampling!Rationale

Surface!Water

Potable!(Drinking)!Water

On"Site!Groundwater!

On"Site!Air!Emissions

Ambient!Air

On"Site!Liquid!Effluents!and!Storm!Water
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses

Continuous!on"line!air!

particulate!monitors

Continuous!measurement!of!

fixed!filter;!replaced!biweekly;!

held!as!backup

Real"time!monitoring!"!CAM

Continuous!off"line
1
!air!

particulate!filters

Biweekly;!26!each!location
1

Gross!alpha/beta,!gamma!isotopic
!
!upon!

collection,!flow

Composite!of!biweekly!

particulate!filters

Semiannually;!2!each!location Sr"90,!U"232,!U"233/234,!U"235/236,!

U"238,!total!U,!Pu"238,!Pu"239/240,!

Am"241,!gamma!isotopic,!flow

Continuous!off"line!

desiccant!columns!for!

collection!of!water!

vapor

Biweekly;!26!each!at!ANSTACK!

and!ANSTSTK!only

H"3,!flow

Continuous!off"line!

charcoal!cartridges

Cartridges!collected!biweekly!

and!composited!into!2!

semiannual!samples!at!each!

location

I"129

Continuous!off"line!air!

particulate!filter

Collected!as!required!by!

project

Gross!alpha/beta,!gamma!isotopic
!
!upon!

collection,!flow

Composite!of!filters Semiannually Sr"90,!U"232,!U"233/234,!U"235/236,!

U"238,!total!U,!Pu"238,!Pu"239/240,!

Am"241,!gamma!isotopic,!flow

"
!Required!by!40!CFR!61,!Subpart!H.!Results!reported!in!the!Annual!NESHAP!Report!and!evaluated!in!the!ASER.

# !!
The!MPPB!replacement!ventilation!emission!unit,!went!online!in!August!2015.

c!!
Operation!of!the!contact!size"reduction!stack!was!discontinued!in!July!2005.!!No!activites!were!conducted!in!the!facility!in!2015.!

!!!Building!will!be!ventilated!by!PVU!during!pre"demolition!activitiesin!2016

! !
Gamma!isotopic!analysis!done!only!if!gross!alpha/beta!activity!rises!significantly.

TABLE!A"2

2015!Environmental!Monitoring!Program

OVEs/PVUs
"

Outdoor!ventilated!

enclosures/portable!

ventilation!units

On"Site!Air!Emissions

ANSTACK
"

MPPB!ventilation!exhaust!

stack

ANSTSTK
"

STS!ventilation!exhaust

ANCSRFK
"$%!

(inactive)

Contact!size"reduction!

facility!exhaust

ANCSPFK
"!
(inactive)

Container!sorting!and!

packaging!facility!exhaust

ANVITSK
"

VIT!heating,!ventilation,!

and!air!conditioning!

exhaust

ANRHWFK
"

RHWF!exhaust

ANRVEU1
"$#

MPPB!replacement!

ventilation!emission!unit!

exhaust
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

Continuous Daily!during!discharge.!Lagoon!

3!is!discharged!3!to!8!times!

per!year,!averaging!6!to!7!

days!per!discharge;!18–56!

days!per!year

Daily!flow,!hold!for!flow"weighted!

composite

Grab Twice!during!discharge;!6–16!

per!year

Gross!alpha/beta,!H"3,!Sr"90,!gamma!

isotopic

Flow"weighted!

composite!of!daily!

samples!for!each!

discharge

3!to!8!per!year Gross!alpha/beta,!H"3,!C"14,!Sr"90,!Tc"99,!

I"129,!gamma!isotopic,!U"232,!

U"233/234,!U"235/236,!U"238,!total!U,!

Pu"238,!Pu"239/240,!Am"241

Grab Twice!during!discharge;!6–16!

per!year

Settleable!solids,!TDS,!

Dissolved!Oxygen!(DO)!

24"hour!composite Twice!during!discharge;!6–16!

per!year

5"day!Biological!Oxygen!Demand!(BOD5),!

Total!Suspended!Solids!(TSS),!Ammonia!

(as!NH3),!TKN!(as!N),!total!Fe

Grab Once!during!discharge;!3–8!

per!year

Total!Hg!(method!1631),!pH,!total!

recoverable!Co,!Se,!V,!total!residual!

chlorine,!oil!&!grease,!surfactant!(as!LAS)!

24"hour!composite Once!during!discharge;!3–8!

per!year

Total!Al,!total!recoverable!As,!dissolved!

sulfide,!NO3"N,!NO2"N,!SO4!

24"hour!composite Quarterly;!4!per!year,!every!

five!years
!

Whole!Effluent!Toxicity!(WET)!Testing

Grab Semiannually;!2!per!year Cyanide!amenable!to!chlorination,!

Heptachlor

24"hour!composite Semiannually;!2!per!year Bromide,!B,!total!Mn,!Ni,!total!

recoverable!Cu,!Cr,!Pb,!Ti,!Zn

Grab Annually;!1!per!year Total!recoverable!Cr+6,!

Dichlorodifluoromethane,!

trichlorofluoromethane,

3,3"dichlorobenzidine,!

tributyl!phosphate,!xylene,!

hexachlorobenzene,!!2"butanone,!

alpha"BHC,!chloroform

24"hour!composite Annually;!1!per!year Total!Ba,!Sb,!total!recoverable!Cd

Calculated!from!BOD5!

and!TKN

Twice!during!discharge;!6–16!

per!year

Ultimate!Oxygen!Demand!(UOD)

Continuous Recorded!when!operating Total!flow,!elapsed!flow!time

Grab!liquid Twice!per!month!when!

operating;!0–24!per!year

Total!Hg!(method!1631)

WNSP116
a

Pseudo"monitoring!point!

outfall!116

Calculated Twice!per!lagoon!discharge;!

6–16!per!year

TDS

"
Required!by!SPDES!Permit!#NY0000973.!Results!reported!in!the!SPDES!DMR!and!evaluated!in!the!ASER.

c!!!
WNSP01B!is!no!longer!operated.

TABLE!A"2!(continued )

2015!Environmental!Monitoring!Program

On"Site!Liquid!Effluents

WNSP001
"

Lagoon!3!discharge!weir

WNSP01B
a,c

Internal!process!monitoring!

point

! !
WET!testing!was!performed!quarterly!for!the!first!year!in!2012,!and!will!be!repeated!again!in!2017.
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

24!hour"composite"

liquid

Monthly,"when"discharging Gross"alpha/beta,"H!3

Composite"of"monthly"

samples

Annually,"if"discharged"during"

the"year

Sr!90,"gamma"isotopic

Grab 2"per"month;"when"

discharging

pH,"settleable"solids,"TDS,"DO,"oil"&"

grease

24!hour"composite 2"per"month;"when"

discharging

TSS,"BOD5,"ammonia"(as"NH3),"total"Fe

Grab" Monthly,"when"discharging Total"residual"chlorine,"total"Hg"(method"

1631)

24!hour"composite Monthly,"when"discharging TKN"(as"N),"NO2!N

24!hour"composite 2"per"month;"when"

discharging

Flow"rate"(gpm)

Calculated"from"BOD5"

and"TKN

Monthly,"when"discharging UOD

24!hour"composite Quarterly;"4"per"year","once"

every"5"years
!

WET"Testing

Grab Annually,"if"discharged"during"

the"year

Chloroform

WNURRAW
"

Augmentation"water"from"

the"reservoirs

Grab Three"per"lagoon"discharge:"

pre!discharge,"near"beginning,"

at"end,"9!24"per"year

TDS,"flow"rate

Timed"continuous"

composite

Biweekly,"26"per"year Gross"alpha/beta,"H!3

Composite"of"biweekly"

samples

Monthly;"12"per"year Sr!90"and"gamma"isotopic

Composite"of"biweekly"

samples

Quarterly;"4"per"year C!14,"Tc!99,"I!129,"U!232,"U!233/234,"

U!235/236,"U!238,"total"U,"Pu!238,"

Pu!239/240,"Am!241

Grab Three"per"lagoon"discharge:"

pre!discharge,"near"beginning,"

at"end,"9!24"per"year

TDS,"flow"rate

First"flush"grab Semiannually;"2"per"year pH,"oil"&"grease,"BOD5,"TSS,"TDS,"total"P,"

Al,"Fe,"total"recoverable"Cu,"Pb,"Zn,"Cd,"

Cr,"Cr+6,"Se,"V,"TKN"(as"N),"ammonia"(as"

NH3),"NO3!N,"NO2!N,"total"nitrogen"(as"N)

Flow!weighted"

composite

Semiannually;"2"per"year Maximum"flow,"total"flow,"plus"all"of"the"

above"constituents"except"for"pH"and"oil"

&"grease

First"flush"grab Semiannually;"2"per"year pH,"oil"&"grease,"BOD5,"TSS,"TDS,"total"P,"

Al,"Fe,"total"recoverable"Cu,"Pb,"Zn,"

surfactant"(as"LAS)

Flow!weighted"

composite

Semiannually;"2"per"year Maximum"flow,"total"flow,"plus"all"of"the"

above"constituents"except"for"pH"and"oil"

&"grease

b
"The"waste"treatment"facility"was"shutdown"in"November"2014."WNSP007"is"not"sampled"if"there"is"no"discharge."

c""
WET"testing"was"performed"quarterly"for"the"first"year"in"2012,"and"will"be"repeated"again"in"2017.

TABLE!A"2!(continued)

2015!Environmental!Monitoring!Program

WNSP007
"#$!

(inactive)

Sanitary"waste"discharge

"!
Required"by"SPDES"Permit"#NY0000973."Results"are"reported"in"the"SPDES"DMR"and"evaluated"in"the"ASER.

Group!1
a

S04!(WNSO04)

Storm!Water!Outfalls

On"Site!Liquid!Effluents

Group!2
a

WNSO06!(S06)

WNSO33!(S33)

WNSP006

Franks"Creek"at"the"security"

fence
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

First!flush!grab Semiannually;!2!per!year pH,!oil!&!grease,!BOD5,!TSS,!TDS,!total!P,!

Al,!Fe,!Hg!(method!1631),!

total!recoverable!Cu,!Pb,!Zn,!TKN!(as!N),!

ammonia!(as!NH3),!NO3"N,!NO2"N,!

alpha"BHC,!total!nitrogen!(as!N)

Flow"weighted!

composite

Semiannually;!2!per!year Maximum!flow,!total!flow,!plus!all!of!the!

above!constituents!(except!for!pH,!oil!&!

grease,!and!Hg![method!1631])

First!flush!grab Semiannually;!2!per!year pH,!oil!&!grease,!BOD5,!TSS,!TDS,!total!P,!

Al,!Fe,!total!recoverable!Cu,!Pb,!Zn,!

surfactant!(as!LAS)

Flow"weighted!

composite!

Semiannually;!2!per!year Maximum!flow,!total!flow,!plus!all!of!the!

above!constituents!except!for!pH!and!oil!&!

grease

First!flush!grab! Semiannually;!2!per!year
! pH,!oil!&!grease,!BOD5,!TSS,!TDS,!total!P,!

Al,!Fe,!total!recoverable!Cu,!Pb,!Zn,!V,!

TKN!(as!N),!ammonia!(as!NH3),!NO3"N,!

NO2"N,!surfactant!(as!LAS),!sulfide,!

settleable!solids,!total!nitrogen!(as!N)

Flow"weighted!

composite!

Semiannually;!2!per!year
! Maximum!flow,!total!flow,!plus!all!of!the!

above!constituents!except!for!pH!and!oil!&!

grease

First!flush!grab! Semiannually;!2!per!year
! pH,!oil!&!grease,!BOD5,!TSS,!TDS,!total!P,!

Al,!Fe,!total!recoverable!Cu,!Pb,!Zn,!V,!

TKN!(as!N),!ammonia!(as!NH3),!NO3"N,!

NO2"N,!surfactant!(as!LAS),!sulfide,!

settleable!solids,!total!nitrogen!(as!N)

S43!only,!grab Semiannually;!2!per!year Total!recoverable!Pb

Flow"weighted!

composite

Semiannually;!2!per!year
! Maximum!flow,!total!flow,!plus!all!of!the!

above!constituents!except!for!pH!and!oil!&!

grease

First!flush!grab Semiannually;!2!per!year pH,!oil!&!grease,!BOD5,!TSS,!TDS,!total!P,!

Al,!Fe,!total!recoverable!Cu,!Pb,!Zn,!

TKN!(as!N),!ammonia!(as!NH3),!NO3"N,!

NO2"N,!surfactant!(as!LAS),!sulfide,!total!

nitrogen!(as!N)

Flow"weighted!

composite

Semiannually;!2!per!year Maximum!flow,!total!flow,!plus!all!of!the!

above!constituents!except!for!pH!and!oil!&!

grease

!
!For!groups!containing!more!than!two!outfalls,!outfalls!should!be!sampled!in!a!rotational!sequence!until!all!outfalls!in!that!group!

!!!have!been!sampled.

"
!Required!by!SPDES!Permit!#!NY0000973.!Results!reported!in!the!monthly!SPDES!DMR!and!evaluated!in!the!ASER.

TABLE!A"2!(continued )

2015!Environmental!Monitoring!Program

Storm!Water!Outfalls

Group!3
a

WNSO09!(S09)

WNSO12!(S12)

Group!4
a

WNSO34!(S34)

Group!6
a

WNSO36!(S36)

WNSO37!(S37)

WNSO38!(S38)

WNSO39!(S39)

WNSO41!(S41)

WNSO42!(S42)

WNSO43!(S43)

Group!5
a

WNSO14!(S14)

WNSO17!(S17)

WNSO28!(S28)

Group!7
a

WNSO20!(S20)
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

First!flush!grab Semiannually;!2!per!year pH,!oil!&!grease,!BOD5,!TSS,!TDS,!total!P,!

Al,!Fe,!total!recoverable!Cu,!Pb,!Zn,!TKN!

(as!N),!ammonia!(as!NH3),!NO3"N,!NO2"N,!

surfactant!(as!LAS),!total!nitrogen!(as!N)

Flow"weighted!

composite!

Semiannually;!2!per!year Maximum!flow,!total!flow,!plus!all!of!the!

above!constituents!except!for!pH!and!oil!

&!grease

WNSWR01
a

Site!rain!gauge

Field!measurement!of!

precipitation

1!each!storm!water!sampling!

event

inches!of!precipitation,!pH

Timed!continuous!

composite!liquid

Biweekly;!26!per!year Gross!alpha/beta,!H"3,!pH,!flow!

(flow!at!WNSWAMP!only)

Composite!of!biweekly!

samples

Monthly;!12!per!year Sr"90!and!gamma!isotopic

Composite!of!biweekly!

samples

Semiannually;!2!per!year C"14,!I"129,!U"232,!U"233/234,!

U"235/236,!U"238,!total!U,!

Pu"238,!Pu"239/240,!Am"241

Grab!liquid Quarterly;!4!per!year!

(WNFRC67!and!WNERB53!

collected!at!same!time!as!

WNNDADR)

Gross!alpha/beta,!H"3,!pH

Composite!of!quarterly!

samples

Semiannually;!2!per!year Sr"90!and!gamma!isotopic

Timed!continuous!

composite!liquid

Biweekly;!26!per!year Hold!for!composite

Composite!of!biweekly!

samples

Monthly;!12!per!year Gross!alpha/beta,!H"3,!gamma!isotopic

Composite!of!biweekly!

samples

Semiannually;!2!per!year Sr"90!and!I"129

Group!8
a

WNSO27!(S27)

WNSO35!(S35)

!
!Required!by!SPDES!Permit!#!NY0000973.!Results!reported!in!the!monthly!SPDES!DMR!and!evaluated!in!the!ASER.

TABLE!A"2!(continued )

2015!Environmental!Monitoring!Program

On"Site!Surface!Water

WNSWAMP

Northeast!swamp!drainage

WNSW74A

North!swamp!drainage

WNNDADR

Drainage!between!NDA!and!

SDA

WNSP005

Facility!yard!drainage

WNFRC67

Franks!Creek!east!of!SDA

WNERB53

Erdman!Brook!north!of!

disposal!areas

Storm!Water!Outfalls!(continued)
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

Grab!liquid
Quarterly!during!the!fiscal!

year!(generally
!
);!4!per!year

Gross!alpha/beta,!H"3.!!Select!locations!

for!radioisotopic!analyses,!volatile!

organic!compounds!(VOCs),!semivolatile!

organic!compounds!(SVOCs),!or!metals

Direct!field!

measurement

Twice!each!sampling!event;!

8!per!year!for!wells!sampled!

quarterly

Conductivity,!pH

LLW2:!SSWMU!#1!

(wells!103,!104,!105,!106,!

107,!108,!110,!111,!116,!

8604,!8605)

Miscellaneous!small!units:!

SSWMU!#2

(wells!204,!205,!206)

LWTS:!SSWMU!#3!

(wells!301,!302)

HLW!and!processing!tank:!

SSWMU!#4!

(wells!401,!402,!403,!405,!

406,!408,!409)

Maintenance!shop!leach!

field:!SSWMU!#5!

(wells!501,!502)

LLW!storage!area:!SSWMU!

#6!

(wells!602A,!604,!605,!

8607,!8609)

Chemical!process!cell!

waste!storage!area:!

SSWMU!#7!

(wells!704,!706,!707)

CDDL:!SSWMU!#8!

(wells!801,!802,!803,!804,!

8603,!8612)

NDA:!SSWMU!#9!

(wells!901,!902,!903,!906,!

908,!908R,!909,!910R,!

8610,!8611,!trench!NDATR)

IRTS!drum!cell:

SSWMU!#10!

(wells!1005,!1006,!1008B,!

1008C)

RHWF!(not!in!a!SSWMU):

(wells!1301,!1302,!1303,!

1304)

!!
Sampling!frequency!and!analyses!vary!from!point!to!point.!

TABLE!A"2!(continued )

2015!Environmental!Monitoring!Program

On"Site!Groundwater



Appendix A. 2015 Environmental Monitoring Program

WVDP Annual Site Environmental Report - Calendar Year 2015A-14

Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

Grab!liquid Quarterly!during!the!fiscal!

year!(generally
!
);!4!per!year

Gross!alpha/beta,!H"3,!Radioisotopic!

analyses,!VOCs,!SVOCs,!metals,!and!

turbidity

Direct!field!

measurement

Twice!each!sampling!event;!8!

per!year!for!wells!sampled!

quarterly

Conductivity,!pH

Grab!liquid Semiannually!(quarterly!at!

GSEEP);!2!(or!4)!per!year

Gross!alpha/beta,!H"3

!(also!VOCs!at!GSEEP!and!SP12)

Direct!field!

measurement!of!

sampled!water

Semiannually!at!SP12!

(quarterly!at!GSEEP);!2!(or!4)!

per!year

pH,!conductivity

Grab!liquid Quarterly!(annually!at!full!

network!wells);!4!(or!1)!per!

year!at!each!location

Strontim"90

Grab!liquid Annually;!1!per!year!at!each!

location

Geochemical!parameters:!Na,!K,!Ca,!Mg,!

carbonate,!bicarbonate,!SO4,!Cl

Direct!field!

measurement

Quarterly!(annually!at!full!

network!wells);!4!(or!1)!per!

year!at!each!location

Conductivity,!pH,!temperature,!oxidation"

reduction!potential,

dissolved!oxygen,!and!turbidity

NPGMP!Wells:!(25!north!

plateau!wells)

Grab!liquid Quarterly;!4!per!year!at!each!

location

Gross!beta

Grab!liquid Annually;!1!per!year Gross!alpha/beta,!H"3

Direct!field!

measurement!of!

sampled!water

Annually;!1!per!year pH,!conductivity

Surface!water!elevation!

points:!(SE007,!SE008,!SE009,!

SE011)

Direct!field!

measurement

Quarterly;!4!per!year!at!each!

location

Water!level!

SDA!(SSWMU!#11)

SN!on"site!soil!series:

SNSW74A!(near!WNSW74A),!

SNSWAMP!(near!WNSWAMP),!

and!

SNSP006!(near!WNSP006)

Surface!plug!

composite!

soil/sediment

1!each!location!every!five!

years!(sampled!in!2012,!will!

next!be!sampled!in!2017)

Gross!alpha/beta,!gamma!isotopic,!

Sr"90,!U"232,!U"233/234,!U"235/236,!

U"238,!total!U,!Pu"238,!Pu"239/240,!

Am"241

SF!off"site!soil!series!

(collected!at!historical!air!

sampling!location[s]);!

SFFXVRD,!SFRT240,!SFRSPRD,!

SFGRVAL

Surface!plug!

composite!soil

1!each!location!every!five!

years!(sampled!in!2012,!will!

next!be!sampled!in!2017)

Gross!alpha/beta,!Sr"90,!gamma!isotopic,!

Pu"238,!Pu"239/240,!

Am"241.!At!nearest!site!(SFRSPRD)!and!

background!(SFGRVAL),!also!

U"232,!U"233/234,!U"235/236,!U"238,!

and!total!U

TABLE!A"2!(continued)

2015!Environmental!Monitoring!Program

On"Site!Groundwater

MPPB!downgradient!wells!

(installed!in!2010:!

MP"01,!MP"02,!MP"03,!

MP"04)

Off"Site!Soil

! !
Sampling!frequency!and!analyses!vary!from!point!to!point.!

North!plateau!seeps!

(not!in!a!SSWMU):!

(points!GSEEP,!SP04,!SP06,!

SP11,!SP12)

Miscellaneous!monitoring!

locations!(not!in!a!SSWMU):!

Well!points!WP"A,!WP"C,!

WP"H

Groundwater!wells!in!SSWMU!#11!are!sampled!by!NYSERDA!under!a!separate!program.!For!

information,!see!the!NYSERDA!website!at!www.nyserda.ny.gov.

On"Site!Soil/Sediment

PTWPMP!wells:!

(58!PTW!platform!wells!at!

stations!1"12,!installed!in!2010!

[i.e.!PTW"S1A]!

and!21!pre"existing!full!

network!wells!

[i.e.!WP02,!MW"5])
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

SFCCSED

Cattaraugus!Creek!at!Felton!

Bridge

SFSDSED

Cattaraugus!Creek!at!

Springville!Dam

SFTCSED

Buttermilk!Creek!at!Thomas!

Corners!Road

SFBCSED

Buttermilk!Creek!at!Fox!Valley!

Road!(background)

Grab!stream!sediment 1!each!location!every!five!years!

(sampled!in!2012,!will!next!be!

sampled!in!2017)

Gross!alpha/beta,!gamma!isotopic,!

Sr"90,!U"232,!U"233/234,!U"235/236,

U"238,!total!U,!Pu"238,!Pu"239/240,!

Am"241!

Timed!continuous!

composite!liquid

Biweekly;!26!per!year Hold!for!composite

Composite!of!biweekly!

samples

Monthly;!12!per!year Gross!alpha/beta,!H"3

Composite!of!biweekly!

samples

Semiannually;!2!per!year C"14,!Sr"90,!Tc"99,!I"129,!U"232,!

U"233/234,!U"235/236,!U"238,!

total!U,!Pu"238,!Pu"239/240,!

Am"241,!gamma!isotopic

Timed!continuous!

composite!liquid

Biweekly;!26!per!year Gross!alpha/beta,!H"3,!pH,!flow

Flow"weighted!composite!

of!biweekly!samples

Monthly;!12!per!year Gross!alpha/beta,!H"3,!Sr"90,!and!gamma!

isotopic

Timed!continuous!

composite!liquid

Biweekly;!26!per!year Hold!for!composite

Composite!of!biweekly!

samples

Monthly;!12!per!year Gross!alpha/beta,!H"3

Composite!of!biweekly!

samples

Semiannually;!2!per!year Sr"90,!gamma!isotopic

WFFELBR

Cattaraugus!Creek!at!Felton!

Bridge!(downstream!of!

confluence!with!Buttermilk!

Creek);!nearest!point!of!public!

access!to!waters!receiving!

WVDP!effluents

TABLE!A"2!(continued)

2015!Environmental!Monitoring!Program

Off"Site!Surface!Water

Off"Site!Sediment

WFBCBKG

Buttermilk!Creek!near!Fox!

Valley!(background)

WFBCTCB

Buttermilk!Creek!at!Thomas!

Corners!Road,!downstream!of!

WVDP!and!upstream!of!

confluence!with!Cattaraugus!

Creek
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

AF01_N

North!at!Bond!Road

AF02_NNE

North"northeast!at!Rt.!240

AF03_NE

Northeast!at!Rt.!240

AF04_ENE

East"northeast!at!Rt.!240

AF05_E

East!at!Heinz!Road

AF06_ESE

East"southeast!at!Buttermilk!

Road

AF07_SE

Southeast!

at!Fox!Valley!Road

AF08_SSE

South"southeast!

at!Fox!Valley!Road

AF09_S

South!

at!Rock!Springs!Road

AF10_SSW

South"southwest!

at!Dutch!Hill!Road

AF11_SW

Southwest!

at!Dutch!Hill!Road

AF12_WSW

West"southwest

at!Dutch!Hill!Road

AF13_W

West

at!Dutch!Hill!Road

AF14_WNW

West"northwest

at!Boberg!Road

AF15_NW

Northwest

at!Rock!Springs!Road

AF16_NNW

North"northwest

at!Rock!Springs!Road

(Low!volume!sampler!at!

!historical!MEOSI!location)

Composite!of!monthly!

charcoal

Quarterly;!4!per!year

TABLE!A"2!(continued)

2015!Environmental!Monitoring!Program

Off"Site!Ambient!Air!

I"129,!flow

Glass!fiber!filters!for!air!

particulates

Biweekly;!26!per!year! Gross!alpha/beta!screening,!flow;

Hold!for!composite

Charcoal!cartridge!for!

iodine

Monthly;!12!per!year I"129!screening,!flow;

Hold!for!composite

Composite!of!biweekly!

glass!fiber!filters

Quarterly;!4!per!year Sr"90,!Cs"137,!U"232,!Pu"238,!Pu"239/240,!

Am"241,!flow
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Sample!Location!Code
Sampling!Type/

Medium

Collection!Frequency/

Total!Annual!Samples
Measurements/Analyses!

Glass!fiber!filters!for!air!

particulates

Biweekly;!26!per!year Gross!alpha/beta!screening,!flow;

Hold!for!composite

Composite!of!biweekly!

glass!fiber!filters

Quarterly;!4!per!year Sr"90,!Cs"137,!U"232,!Pu"238,!Pu"239/240,

Am"241,!flow

Glass!fiber!filter!for!air!

particulates

Biweekly;!26!per!year Gross!alpha/beta!screening,!flow;!Hold!for!

composite

Charcoal!cartridge!for!

iodine

Monthly;!12!per!year I"129!screening,!flow;

Hold!for!composite

Composite!of!monthly!

charcoal

Quarterly;!4!per!year I"129,!flow

Composite!of!biweekly!

glass!fiber!filters

Quarterly;!4!per!year Sr"90,!!gamma!isotopic,!U"232,!U"233/234,!

U"235/236,!U"238,!total!U,!!Pu"238,!

Pu"239/240,!Am"241,!flow

BFMFLDMN

Dairy!farm!5.1!km!southeast!

of!WVDP

Grab!milk!sample Annual;!1!per!year Sr"90,!I"129,!gamma!isotopic

BFMCTLS

Control!location!22!km!south!

(background)

BFMBLSY

Dairy!farm!5.5!km

west"northwest

BFMSCHT

Dairy!farm!4.9!km!south

Grab!milk!sample Each!location!and!background,!

once!every!five!years!(sampled!in!

2012,!will!next!be!sampled!in!

2017)

Sr"90,!I"129,!gamma!isotopic

BFDNEAR

Deer!in!the!vicinity!of!the!

WVDP

BFDCTRL

Control!deer!16!km!or!more!

from!the!WVDP

Individual!collection!of!

venison!samples,!usually!

from!deer!killed!in!

collisions!with!vehicles

Six!deer!collected!annually!during!

hunting!season!

(3!near"site,!3!background)!

Gamma!isotopic!and!Sr"90!in!edible!portions!

of!meat,!%!moisture,!H"3!in!free!moisture

BFVNEAR

Apples,!beans,!and!corn!from!

locations!near!the!WVDP

BFVCTRL

Control!apples,!beans,!and!

corn!from!locations!far!from!

the!WVDP

Grab!biological Each!food!crop!and!background,!

once!every!five!years!at!time!of!

harvest!(sampled!in!2012,!will!

next!be!sampled!in!2017)

Gamma!isotopic!and!Sr"90!in!edible!portions,!

%!moisture,!H"3!in!free!moisture

Off!Site"Biological

TABLE"A!2"(continued)

2015"Environmental"Monitoring"Program

Off!Site"Ambient"Air"

AF16HNNW

North"northwest

at!Rock!Springs!Road

(High!volume!sampler!at!

!historical!MEOSI!location)

AFGRVAL

29!km!south!at!Great!Valley!

(background)
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APPENDIX B-1
Summary of Water Limits, Guidelines, and Standards

!"#$%&&!!''( )%*%+,#,* -$$&",.#!/0+0# 1%+2&,!3*,4",.56

Flow Monitor!"!MGD 2/batch

Aluminum 4.0!mg/L 1/batch

Ammonia!as!(NH3) 2.1!mg/L 2/batch

pH 6.5–8.5!SU 1/batch

Dissolved!Oxygen!(DO) 3.0!mg/L!(minimum) 2/batch

Oil!and!grease 15.0!mg/L 1/batch

Solids,!total!suspended 45!mg/L 2/batch

Solids,!Settleable 0.3!ml/L 2/batch

Solids,!Total!dissolved Monitor 2/batch

BOD5 10.0!mg/L 2/batch

TKN!(as!N) Monitor 2/batch

Nitrate!(as!N) Monitor 1/batch

Nitrite!(as!N) 0.1!mg/L 1/batch

Ultimate!oxygen!demand!(UOD) 22.0!mg/L 2/batch

Chlorine,!total!residual 0.1!mg/L 1/batch

Arsenic,!total!recoverable 0.15!mg/L 1/batch

Cadmium,!total!recoverable 0.002!mg/L 1/year

Iron,!total Monitor 2/batch

Chromium,!total!recoverable 0.11!mg/L 2/year

Chromium,!hexavalent,!total!recoverable 0.011!mg/L 1/year

Copper,!total!recoverable 0.014!mg/L 2/year

Cyanide,!amenable!to!chlorination 0.005!mg/L 2/year

Manganese,!total 2.0!mg/L 2/year

Lead,!total!recoverable 0.006!mg/L 2/year

Nickel,!total 0.079!mg/L 2/year

Selenium,!total!recoverable 0.004!mg/L 1/batch

Sulfate Monitor 1/batch

Sulfide,!dissolved 0.4!mg/L 1/batch

Cobalt,!total!recoverable 0.005!mg/L 1/batch

Vanadium,!total!recoverable 0.014!mg/L 1/batch

Zinc,!total!recoverable 0.13!mg/L 2/year

Dichlorodifluoromethane 0.01!mg/L 1/year

Trichlorofluoromethane 0.01!mg/L 1/year

3,3"Dichlorobenzidine 0.01!mg/L 1/year

Tributylphosphate 0.1!mg/L 1/year

Heptachlor 0.01!µg/L 2/year

Surfactant!(as!LAS)! 0.04!mg/L 1/batch

Xylene 0.05!mg/L 1/year

2"butanone 0.5!mg/L 1/year

Hexachlorobenzene 0.2!µg/L 1/year

Mercury,!total 50!ng/L 1/batch

Alpha!"!BHC 0.01!µg/L 1/year

TABLE!B"1A

West!Valley!Demonstration!Project

State!Pollutant!Discharge!Elimination!System!(SPDES)!Sampling!Program

001;!Process!and!

Storm!Wastewater
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Outfall!!001 Parameter Action!Levels Sample!Frequency

Antimony 1.0!mg/L 1/year

Barium 0.5!mg/L 1/year

Boron 2.0!mg/L 2/year

Bromide 5.0!mg/L 2/year

Chloroform 0.3!mg/L 1/year

Titanium! 0.65!mg/L 2/year

Parameter Action!Levels Sample!Frequency

WET!"!Acute!Invertebrate 0.3!TUa Quarterly

WET!"!Acute!Vertebrate 0.3!TUa Quarterly

WET!"!Chronic!Invertebrate 1.0!TUc Quarterly

WET!"!Chronic!Vertebrate 1.0!TUc Quarterly

Outfall!!007! Parameter Effluent!Limit Sample!Frequency

pH 6.5–8.5!SU 2/month

Dissolved!oxygen!(DO) 3.0!mg/L!(minimum) 2/month

Flow Monitor!"!MGD 1/month

Oil!and!Grease 15.0!mg/L 2/month

Solids,!total!suspended 45!mg/L 2/month

Solids,!settleable 0.3!ml/L 2/month

Solids,!total!dissolved Monitor 2/month

BOD5 10.0!mg/L 2/month

Ammonia!(as!NH3) 2.1!mg/L 2/month

TKN!(as!N) Monitor Monthly

Nitrite!(as!N)! 0.1!mg/L Monthly

Ultimate!oxygen!demand!(UOD) 22.0!mg/L Monthly

Iron,!total Monitor 2/month

Chlorine,!total!residual 0.1!mg/L Monthly

Mercury,!total! 50!ng/L Monthly

Chloroform 0.20!mg/L! 1/year

Parameter Action!Levels Sample!Frequency

WET!"!Acute!Invertebrate 0.3!TUa Quarterly

WET!"!Acute!Vertebrate 0.3!TUa Quarterly

WET!"!Chronic!Invertebrate 1.0!Tuc Quarterly

WET!"!Chronic!Vertebrate 1.0!TUc Quarterly

Outfall!01B Parameter Effluent!Limit Sample!Frequency

Flow Monitor!"!GPD Weekly

Mercury,!total! 50!ng/L 2/batch

Sum!of!Outfalls Parameter Effluent!Limit Sample!Frequency

001!and!007 Iron,!total 1.0!mg/L Monthly

! !
WET!testing!is!only!required!every!five!years.!!WET!testing!was!performed!in!2012!and!will!be!performed!again!in!2017.

01B
"
;!Mercury!Pre"

Treatment!Process

TABLE!B"1A!(continued )!

West!Valley!Demonstration!Project

State!Pollutant!Discharge!Elimination!System!(SPDES)!Sampling!Program

"!
WNSP01B!and!WNSP007!are!no!longer!in!operation.

Whole!Effluent!Toxicity!(WET)!Testing
!

007;!Sanitary!and!

Utility!Wastewater

001;!Process!and!

Storm!Wastewater Whole!Effluent!Toxicity!(WET)!Testing
a
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!"#$%"&$#'!("$#% ()&)*+%+& ,--./+#%!0$*$% 1)*2.+!3&+4/+#56

116 !"#$%&'!("()#!%$&&"#*+% ,--!./01 20%$&34)5/+!+*+6(

!"#$%"&$#'!("$#% ()&)*+%+& 7"*2.$)#5+!0$*$% 1)*2.+!3&+4/+#56

Stormwater

Outfalls!(All) 7$#!8!/5+)&+ 9:,!./01 :0+*+6(

Outfall!S43 1+)%'!("()#!5+3"*+5);#+ -<--=!./01 :0+*+6(

TABLE!B"1A!(5"#5./8+8 )

West!Valley!Demonstration!Project

State!Pollutant!Discharge!Elimination!System!(SPDES)!Sampling!Program
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Parameter Units Class!A Class!B Class!C Class!D Class!GA

Gross!Alpha
! pCi/L!(µCi/mL) 15!(1.5E"08) "" "" "" 15!(1.5E"08)

Gross!Beta
"! pCi/L!(µCi/mL) 1,000!(1E"06) "" "" "" 1,000!(1E"06)

Tritium!(H"3) pCi/L!(µCi/mL) 20,000!(2E"05) "" "" "" ""

Strontium"90 pCi/L!(µCi/mL) 8!(8E"09) "" "" "" ""

Alpha!BHC mg/L 0.000002 0.000002 0.000002 0.000002 0.00001

Aluminum,!Ionic mg/L 0.10 0.10 0.10 "" ""

Aluminum,!Total mg/L "" "" "" "" ""

Ammonia,!Total!as!N mg/L 0.09–2.1 0.09–2.1 0.09–2.1 0.67–29 2.0

Antimony,!Total mg/L 0.003 "" "" "" 0.003

Arsenic,!Dissolved mg/L 0.050 0.15 0.15 0.34 ""

Arsenic,!Total mg/L 0.050 "" "" "" 0.025

Barium,!Total mg/L 1.0 "" "" "" 1.0

Beryllium,!Total mg/L 0.003 # #
"" 0.003

Boron,!Total mg/L 10 10 10 "" 1.0

Bromide mg/L 2.0 "" "" "" 2.0

Cadmium,!Dissolved
$ mg/L "" "" "" "" ""

Cadmium,!Total mg/L 0.005 "" "" "" 0.005

Calcium,!Total mg/L "" "" "" "" ""

Chloride mg/L 250 "" "" "" 250

Chromium,!Dissolved
$ mg/L "" "" "" "" ""

Chromium,!Total mg/L 0.05 "" "" "" 0.05

Cobalt,!Total
% mg/L 0.005 0.005 0.005 0.11 ""

Conductivity µmhos/cm@25
o
C "" "" "" "" ""

Copper,!Dissolved
$ mg/L "" "" "" "" ""

Copper,!Total mg/L 0.20 "" "" "" 0.20

Cyanide mg/L 0.0052 0.0052 0.0052 0.022 0.200

Dissolved!Oxygen!(minimum) mg/L 4.0 4.0 4.0 3.0 ""

Fluoride
$ mg/L "" "" "" "" 1.5

Hardness mg/L "" "" "" "" ""

Iron!and!Manganese!(sum) mg/L "" "" "" "" 0.50

Iron,!Total mg/L 0.30 0.30 0.30 0.30 0.30

TABLE!B"1B

New!York!State!Water!Quality!Standards!and!Guidelines
a

# !
Beryllium!standard!for!classes!"B"!and!"C"!are!based!on!stream!hardness!values.

$ !
Standards!for!these!constituents!vary!according!to!stream!location!hardness!values.

f!
Standards!for!cobalt,!thallium,!and!vanadium!are!applicable!to!the!acid!soluble!fraction.

& !
Applies!to!the!sum!of!those!organic!substances!which!have!individual!human!health!water!source

!!standards!listed!at!0.10!mg/L!or!less!in!6!NYCRR!Part!703.5.!

Note:!All!water!quality!and!metals!standards!are!presented!in!mg/L!(ppm)!to!provide!consistency!in!comparisons.

! !
Gross!alpha!standard!excludes!radon!and!uranium,!however!WVDP!results!include!uranium.

""!No!applicable!guideline!or!reference!standard!available.

' !
Source:!6!NYCRR!Part!702!"!704;!The!most!stringent!applicable!pathway!(e.g.,wildlife,!aquatic,!human!health)

!!!values!are!reported.

" !!
Gross!beta!standard!excludes!strontium"90!and!alpha!emitters,!however!WVDP!results!include!these!isotopes.
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Parameter Units Class!A Class!B Class!C Class!D Class!GA

Lead,!Dissolved
!

mg/L !! !! !! !! !!

Lead,!Total mg/L 0.050 !! !! !! 0.025

Magnesium,!Total mg/L 35 !! !! !! 35

Manganese,!Total mg/L 0.30 !! !! !! 0.30

Mercury,!Dissolved mg/L 0.0000007 0.0000007 0.0000007 0.0000007 !!

Mercury,!Total mg/L 0.0007 !! !! !! 0.0007

Nickel,!Dissolved
!

mg/L !! !! !! !! !!

Nickel,!Total mg/L 0.10 !! !! !! 0.10

Nitrate"N mg/L 10 !! !! !! 10

Nitrate!+!Nitrite mg/L 10 !! !! !! 10

Nitrite"N mg/L 0.10 0.10 0.10 !! 1.0

NPOC
"

mg/L 0.10 !! !! !! !!

Oil!&!Grease mg/L

pH SU 6.5–8.5 6.5–8.5 6.5–8.5 6.0–9.5 6.5–8.5

Potassium,!Total mg/L !! !! !! !! !!

Selenium,!Dissolved mg/L 0.0046 0.0046 0.0046 !! !!

Selenium,!Total mg/L 0.01 !! !! !! 0.01

Silver,!Total mg/L 0.05 !! !! !! 0.05

Sodium,!Total mg/L !! !! !! !! 20

Solids,!Total!Dissolved mg/L 500 500 500 !! 500

Solids,!Total!Suspended mg/L

Sulfate mg/L 250 !! !! !! 250

Sulfide!(undissociated!form) mg/L 0.002 0.002 0.002 !! 0.050

Surfactants!(as!LAS) mg/L 0.04 0.04 0.04 !! !!

Thallium,!Total
#

mg/L 0.0005 0.008 0.008 0.020 0.0005

Titanium,!Total mg/L !! !! !! !! !!

TOX!(total!organic!halides)
"

mg/L 0.10 !! !! !! !!

Vanadium,!Total
#

mg/L 0.014 0.014 0.014 0.19 !!

Zinc,!Dissolved
!

mg/L !! !! !! !! !!

Zinc,!Total mg/L 2.0 !! !! !! 2.0

No"residue"nor"visible"oil"film"nor"globules"of"grease.

$ "
Gross"alpha"standard"excludes"radon"and"uranium,"however"WVDP"results"include"uranium.

Note:"All"water"quality"and"metals"standards"are"presented"in"mg/L"(ppm)"to"provide"consistency"in"comparisons.

% ""
Gross"beta"standard"excludes"strontium!90"and"alpha"emitters,"however"WVDP"results"include"these"isotopes.

!!"No"applicable"guideline"or"reference"standard"available.

None"that"will"cause"deposition"or"impair"waters"for"best"usage.

& "
Source:"6"NYCRR"Part"702"!"704;"The"most"stringent"applicable"pathway"(e.g.,wildlife,"aquatic,"human"health)

"""values"are"reported.

! "
Standards"for"these"constituents"vary"according"to"stream"location"hardness"values.

# "
Standards"for"cobalt,"thallium,"and"vanadium"are"applicable"to"the"acid"soluble"fraction.

" "
Applies"to"the"sum"of"those"organic"substances"which"have"individual"human"health"water"source

""standards"listed"at"0.10"mg/L"or"less"in"6"NYCRR"Part"703.5."

' "
Beryllium"standard"for"classes""B""and""C""are"based"on"stream"hardness"values.

TABLE!B"1B!(concluded)

New!York!State!Water!Quality!Standards!and!Guidelines
a
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!"#$%

Antimony,!Total mg/L

Arsenic,!Total mg/L

Barium,!Total mg/L

Beryllium,!Total mg/L

Cadmium,!Total mg/L

Chromium,!Total mg/L

Copper,!Total mg/L

Lead,!Total mg/L

Mercury,!Total mg/L

Nickel,!Total mg/L

Selenium,!Total mg/L

Silver,!Total mg/L

Thallium,!Total mg/L

Cyanide!(as!free!cyanide) mg/L

Fluoride mg/L

Nitrate"N mg/L

Sodium mg/L

POC!(Principle!Organic!Contaminant) mg/L

SOC!(Specific!Organic!Chemicals)

Alachlor mg/L

Aldicarb mg/L

Aldicarb!sulfone mg/L

Aldicarb!sulfoxide mg/L

Atrazine mg/L

Carbofuran mg/L

Chlordane mg/L

Dibromochloropropane(DBCP) mg/L

2,4"D mg/L

Dinoseb mg/L

Endrin mg/L

Ethylene!dibromide(EDB) mg/L

Heptachlor mg/L

Heptachlor!epoxide mg/L

Hexachlorobenzene mg/L

Lindane mg/L

!!""!!!!!!No!applicable!guideline!or!reference!standard!available.

0.05

0.007

0.002

0.00005

0.0004

0.0002

0.002

0.2

2.2

10

0.001

0.0002

0.003

0.04

0.002

0.0002

1.3
!

0.015
!

0.002

""

20!/!270!
"

"
!Although!there!is!no!designated!limit!for!sodium,!!recommended!limits!are!provided!for!people!

!!!on!severely!and!moderately!sodium!restricted!diets.

0.005

0.002

0.003

0.002

0.05

0.1

&'()*+!,-.
#

0.006

0.010

2.00

0.004

0.005

/"0123"#4!-567#438%!9/*-%:!

!!!!!!!!!!!!!!!!!!!!!!!!Metals

TABLE!B"1C

New!York!State!Department!of!Health!Potable!Water!MCLs

for!a!Groundwater!Supply

;31376$61

!!!!!!!!!!Other!Inorganic!Chemicals

*123"#4!-567#438%

0.10

0.004

MCL!"!Maximum!Contamination!Level

#
!MCL!"!Listed!is!NYSDOH!10!NYCRR!Part!5,!Subpart!5"1,!Section!5"1.52.

!
!Value!shown!for!copper!and!lead!are!the!90th!percentile!Action!Levels.
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!"#$%

!"#$%!&'()*)($"+,-.)($#/'0)(-123$&'"$#"()*

!"#$%&'($)%* +,-.

!"#$')/#"*#01*'/23#')/"#$"*4!5678 +,-.

9":#1($)%*%;$":%) +,-.

9%)'($)%*0:1#"<=20;$":')>49?6>8 +,-.

@0+1A0:" +,-.

5%&1;$":" +,-.

BCDCE/59=4@0)F"&8 +,-.

BCGCHCI/5?JJ=4<0%&0:8 +,-.

K0:')=($)%*0<" +,-.

!"#$%

4+''$5'2)67-1$#/18+).' +,-.

9-18-(':)($;()62<4)='$%>3 +,-.

?8:-1$?+)/-180':/-.'2 +,-.

@A$#81) LM

?8:-1$#81)*8+0 LM

!"#$% +(#*,"&)
+-'("*.,$)-/

0,&12-'("*
3

B+822$;1&/- N?0-+. OPE7/QI
!"

HPRO7/QS

B+822$C':- +*"+-'"1* D
!

/

B+822$C':-$%2(+''.).,$1'='13 N?0-+. OPE7/QI
#

OPER7/QI

N?0-+. BPQ7/QE
$

OPHI7/QH

#'2)70<DEF N?0-+. BPQ7/QH
$

LJ

G86).'<DHI N?0-+. OPQ7/QS
$

LJ

==//======L%=1;;)0(12)"=,30<")0:"=%*=*"T"*":("=>#1:<1*<=1F10)12)"P

=LJ==/=L%:/<"#"(#

4,-,5)$)-

6#&-'3#'7'2#&,7/8'"$,5#",$#'"/

4,-,5)$)-

9:;<=>/68?
%

QPQD

QPQOQ

<#%#"@)&$,"$/,"*/<#%#"@)&$#'"/0AB-'*(&$%

QPQQO

QPQQQE

& =
=61(U,*%3:<=(%:(":#*1#0%:>=T%*=,*%3:<V1#"*=4;*%F0<"<=0:=512)"=J/OM8=1*"=3>"<=T%*=>(*"":0:,=,*%>>=

====1);$1C=,*%>>=2"#1=1:<=#*0#03+=0:=#$"=,*%3:<V1#"*=>3;;)'=1:<=>%3*("=V1#"*=;*%#"(#0%:=;)1:=V"))>P=

;4C8DE?/FG<4/6=9DH=ID9+J/

I,*#'7'2#&,7/4,-,5)$)-%

?+):)70

%
=!?.=/=.0>#"<=0>=LW@JXY=OQ=LW?ZZ=91*#=EC=@32;1*#=E/OC=@"(#0%:=E/OPEBP

$
=@#1:<1*<=3>"<=T%*=>(*"":0:,=*1<0%:3)0<">=1*"=T*%+=#$"=79M=@1T"=J*0:U0:,=[1#"*=M(#=\+;)"+":#0%:

====]30<1:("=T%*=Z1<0%:3()0<">" 4DQ=?^Z=91*#=ODO=@32;1*#=^=_ODOPRR8C=1;;)0(12)"=#%=(%++3:0#'=V1#"*

====>'>#"+>P

?;CJ@$C<D#/K&'"&7(*)*L

K'L$M8+N$!:-:'$O'&-+:0'.:$8*$9'-1:/$P8:-Q1'$R-:'+$S#J2

*8+$-$B+87.6L-:'+$!7&&1T

!?.=/=!1&0+3+=?%:#1+0:1#0%:=."F")

=-2,"#&/8M)5#&,7%/K&'"$#"()*L

#
=LW@JXY=OQ=LW?ZZ=91*#=EC=@32;1*#=E/OC=932)0(=[1#"*=@'>#"+=512)"=OB=Z1<0%)%,0(1)=!%:0#%*0:,=

====Z"`30*"+":#>=4>(*"":0:,=)"F")=1;;)0(12)"=#%=(%++3:0#'=V1#"*=>3;;)'=:"1*=:3()"1*=T1(0)0#0">8P

!
=LW@JXY=OQ=LW?ZZ=91*#=EC==@32;1*#=E/OC=932)0(=[1#"*=@'>#"+=512)"=H=Z1<0%)%,0(1)=!?." 41;;)0(12)"=
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4,-,5)$)-
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Gross!Alpha!(as!U"232)
!

!"#$%& '()*!+)

Gross!Beta!(as!Sr"90)
!

!"#$%& ,(,*!+-

Tritium!(H"3) !"#$%& ,('*!+.

Carbon"14!(C"14) !"#$%& -(/*!+0

Potassium"40!(K"40) !"#$%& 1()*!+-

Cobalt"60!(Co"60) !"#$%& 2(/*!+-

Strontium"90!(Sr"90) !"#$%& ,(,*!+-

Technetium"99!(Tc"99) !"#$%& 1(1*!+0

Iodine"129!(I"129) !"#$%& .(.*!+2

Cesium"137!(Cs"137) !"#$%& .(+*!+-

Europium"154!(Eu"154) !"#$%& ,(0*!+0

Uranium"232!(U"232) !"#$%& '()*!+)

Uranium"233!(U"233) !"#$%& -(-*!+2

Uranium"234!(U"234) !"#$%& -()*!+2

Uranium"235!(U"235) !"#$%& 2(/*!+2

Uranium"236!(U"236) !"#$%& 2(/*!+2

Uranium"238!(U"238) !"#$%& 2(0*!+2

Plutonium"238!(Pu"238) !"#$%& ,(0*!+2

Plutonium"239!(Pu"239) !"#$%& ,(1*!+2

Plutonium"240!(Pu"240) !"#$%& ,(1*!+2

Americium"241!(Am"241) !"#$%& ,(2*!+2

" "
3"45"367#869"":;<6;=>=#:;"4=>;9>79(""3"4?">76"6?=>@A#?B69"#;"3C*!4D3!,,'-!/+,,">;9">76"96E#;69">?"=B6

"""<:;<6;=7>=#:;":E">"7>9#:;F<A#96"=B>=G"F;967"<:;9#=#:;?":E"<:;=#;F:F?"6HI:?F76"E:7":;6"J6>7"@J":;6"6HI:?F76

"""%:96G"K:FA9"76?FA="#;">;"6EE6<=#86"9:?6"6LF#8>A6;=":E",++"%76%"M,%48N(
! "
O6<>F?6"=B676">76";:"3"4?"E:7"P7:??">AIB>">;9"P7:??"@6=>"<:;<6;=7>=#:;?G"=B6"3"4?"E:7"=B6"%:?=

""76?=7#<=#86">AIB>">;9"@6=>"6%#==67?"#;"K>=67">="=B6"QR3SG"F7>;#F%!/./">;9"?=7:;=#F%!'+

""M'()*!+)">;9",(,*!+-"F"#$%&G"76?I6<=#86AJN">76"F?69">?">"<:;?678>=#86"@>?#?"E:7"<:%I>7#?:;">="A:<>=#:;?

""E:7"KB#<B"=B676">76";:"7>9#:;F<A#96!?I6<#E#<"9>=>G"#;"KB#<B"<>?6">"%:76">II7:I7#>=6"3"4"%>J"@6">IIA#69(

TABLE!B"1D

Department!of!Energy!(DOE)

Derived!Concentration!Standards!(DCSs)
!
in!Ingested!Water

"!#$%&'()$#* +&$,-
.%&(*&,/!,$%&!$&!0&1*-,*#!

2!,*/
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APPENDIX B-2
!"#$%&&'()*%+,'-.,.

(Ci) (Becquerels)
c

(µCi/mL)

Gross!Alpha 6.15±0.62E!04 2.27±0.23E+07 3.13±0.32E!08 NA
!

NA

Gross!Beta 9.45±0.09E!03 3.50±0.03E+08 4.81±0.04E!07 NA
!

NA

H"3 1.56±0.15E!02 5.76±0.56E+08 7.93±0.77E!07 1.9E!03 0.0004

C"14 !2.00±3.24E!04 !0.74±1.20E+07 !1.02±1.65E!08 6.2E!05 <0.0003

K"40 4.32±4.81E!04 1.60±1.78E+07 2.20±2.45E!08 NA
"

NA

Co"60 3.74±3.15E!05 1.38±1.17E+06 1.91±1.61E!09 7.2E!06 0.0003

Sr"90 3.18±0.07E!03 1.18±0.03E+08 1.62±0.04E!07 1.1E!06 0.1474

Tc"99 2.63±0.31E!04 9.74±1.13E+06 1.34±0.16E!08 4.4E!05 0.0003

I"129 5.61±1.63E!05 2.07±0.60E+06 2.86±0.83E!09 3.3E!07 0.0087

Cs"137 9.43±0.79E!04 3.49±0.29E+07 4.81±0.40E!08 3.0E!06 0.0160

U"232
#

1.23±0.07E!04 4.54±0.24E+06 6.25±0.34E!09 9.8E!08 0.0638

U"233/234
#

1.01±0.07E!04 3.73±0.25E+06 5.14±0.34E!09 6.6E!07
$

0.0078

U"235/236
#

4.57±1.46E!06 1.69±0.54E+05 2.33±0.74E!10 7.2E!07 0.0003

U"238
#

8.37±0.60E!05 3.10±0.22E+06 4.26±0.31E!09 7.5E!07 0.0057

Pu"238 1.72±0.76E!06 6.35±2.80E+04 8.74±3.86E!11 1.5E!07 0.0006

Pu"239/240 1.99±0.79E!06 7.35±2.94E+04 1.01±0.40E!10 1.4E!07 0.0007

Am"241 3.27±1.14E!06 1.21±0.42E+05 1.67±0.58E!10 1.7E!07 0.0010

0.25

NA"!"Not"applicable.

% "
Half!lives"are"listed"in"Table"UI!4.

TABLE!B"2A

Comparison!of!2015!Lagoon!3!(WNSP001)!Liquid!Effluent!Radioactivity!Concentrations

With!U.S.!DOE"Derived!Conentration!Standards!(DCSs)

Isotope
%

Discharge!Activity
b

Average!

Concentration
DCS

&

Ratio!of!

Average!

Concentration

to!DCS

Sum!of!Ratios

'
"Total"volume"released:"1.96E+10"milliliters"(mL)"(5.19E+06"gal).

(µCi/mL)

$
"The"DCS"for"U!233"is"used"for"this"comparison.

( "
1"curie"(Ci)"="3.7E+10"becquerels"(Bq):"1Bq"="2.7E!11"Ci;"1"microcurie"(µCi)"=1E!06"Ci.

& "
DCSs"are"used"as"reference"values"for"the"application"of"best"available"technology"per"DOE"Order"458.1.

! "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

" ""
The"DCS"is"not"applied"to"potassium!40"(K!40)"activity"because"of"its"natural"origin.

# "
Total"uranium"(g)"="2.47±0.04E+02;"Average"uranium"(µg/mL)"="1.26±0.02E!02.
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Month Avg Max Avg Max Avg Max Avg Max

January
a

!! !! !! !! !! !! !! !!

February
a

!! !! !! !! !! !! !! !!

March !"#$ !"%# &'"( '"' !"''! !"'%) !"!% !"!%

April
a

!! !! !! !! !! !! !! !!

May
a

!! !! !! !! !! !! !! !!

June &!"!(* !"!'( '"# '"* !"(+% !"'%* !"!' !"!'

July
a

!! !! !! !! !! !! !! !!

August
a

!! !! !! !! !! !! !! !!

September
a

!! !! !! !! !! !! !! !!

October !"!'% !"!#$ &'"% '"$ !"'') !"#!+ !"!+ !"!+

November
a

!! !! !! !! !! !! !! !!

December
a

!! !! !! !! !! !! !! !!

Month Min Max Avg Max Avg Max Avg Max

January
a

!! !! !! !! !! !! !! !!

February
a

!! !! !! !! !! !! !! !!

March (# (* ("' ("# !"(( !"(( &!"!' &!"!'

April
a

!! !! !! !! !! !! !! !!

May
a

!! !! !! !! !! !! !! !!

June )"% (( ("! ("' &!"!' &!"!' !"!' !"!'

July
a

!! !! !! !! !! !! !! !!

August
a

!! !! !! !! !! !! !! !!

September
a

!! !! !! !! !! !! !! !!

October $"* (("* ("! ("( &!"!' &!"!' &!"!' &!"!'

November
a

!! !! !! !! !! !! !! !!

December
a

!! !! !! !! !! !! !! !!

0.1!mg/L!daily

maximum
Monitor

Monitor

Nitrate!(as!N)

(mg/L)

10.0!mg/L!daily

maximum

Monitor

,-./0",-"1/234.2"/56//7/7".8/"9/1:;."4;:;.2"

<=>"!"<;44;-?"@A44-?2"9/1"7AB"

Nitrite!(as!N)

(mg/L)
Permit!Limit

3.0!mg/L!minimum!

Dissolved!Oxygen

(mg/L)

a
"C8/1/"DA2"?-"7;268A1@/"E1-:"-3.EA44"!!("731;?@".8;2":-?.8";?"'!(*"

Nitrogen,!total!

Kjeldahl

(as!N)!(mg/L)

TABLE!B"2B!

2015!SPDES!Results!for!Outfall!001!(WNSP001):!Water!Quality

BOD 5 !day

(mg/L)

Chlorine,

Total!Redisual

(mg/L)

Discharge!Rate

(MGD)

Ammonia!(as!NH 3 )

(mg/L)
Permit!Limit

0.1!mg/L!daily

maximum

2.1!mg/L!daily

maximum
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Month Avg Max Min Max Avg Max Avg Max

January
a

!! !! !! !! !! !! !! !!

February
a

!! !! !! !! !! !! !! !!

March <1.4 <1.4 7.6 7.6 <0.1 <0.1 972 984

April
a

!! !! !! !! !! !! !! !!

May
a

!! !! !! !! !! !! !! !!

June <1.4 <1.4 7.2 7.2 <0.1 <0.1 696 734

July
a

!! !! !! !! !! !! !! !!

August
a

!! !! !! !! !! !! !! !!

September
a

!! !! !! !! !! !! !! !!

October <1.4 <1.4 7.5 7.5 <0.1 <0.1 721 722

November
a

!! !! !! !! !! !! !! !!

December
a

!! !! !! !! !! !! !! !!

Month Avg Max Avg Max Avg Max Avg Max

January
a

!! !! !! !! !! !! !! !!

February
a

!! !! !! !! !! !! !! !!

March <"4.0 <"4.0 82 82 <0.05 <0.05 0.018 0.018

April
a

!! !! !! !! !! !! !! !!

May
a

!! !! !! !! !! !! !! !!

June 5.8 6.0 87 87 <0.05 <0.05 0.02 0.02

July
a

!! !! !! !! !! !! !! !!

August
a

!! !! !! !! !! !! !! !!

September
a

!! !! !! !! !! !! !! !!

October <"4.0 4.0 72 72 <0.05 <0.05 0.04 0.04

November
a

!! !! !! !! !! !! !! !!

December
a

!! !! !! !! !! !! !! !!

a
"There"was"no"discharge"from"outfall"001"during"this"month"in"2015.

Note:"No"results"exceeded"the"permit"limits.

LAS"!"linear"alkylate"sulfonate.

Monitor6.5!to!8.5
0.3!mL/L!daily

maximum

15.0!mg/L!daily

maximum

Permit!Limit

Permit!Limit

Solids,

Total!Suspended

(mg/L)

Surfactant (as!LAS)

(mg/L)

0.4!mg/L!daily

maximum

45!mg/L!daily!

maximum

Sulfate!(as!S)

(mg/L)

Monitor

Sulfide,!(as!S)

Dissolved

(mg/L)

0.04!mg/L!

TABLE!B"2B!(continued)!

2015!SPDES!Results!for!Outfall!001!(WNSP001);!!Water!Quality

Solids,

Total!Dissolved

(mg/L)

pH

(standard!units)

Solids,

Settleable

(mL/L)

Oil!&!Grease

(mg/L)
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Month Avg Max

January
a

!! !!

February
a

!! !!

March !""#$% "&#'$

April
a

!! !!

May
a

!! !!

June "#() &#'*

July
a

!! !!

August
a

!! !!

September
a

!! !!

October "#'' "#$(

November
a

!! !!

December
a

!! !!

a
"+,-.-"/01"23"4516,0.7-"8.39"3:;80<<"((%"

""""4:.527";,51"932;,"52"'(%=#

!"#$%!&"'&!(concluded)!

'()*!+,-.+!/%01$20!345!6123"$$!(()!789+,(():;!8"2%5!<1"$=2>

>3;-?">3".-1:<;1"-@6--4-4";,-"A-.95;"<595;1#

22.0!mg/L!daily

maximum

Ultimate!Oxygen!Demand!

(UOD)

(mg/L)Permit!Limit
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Month Avg Max Avg Max Avg Max Avg Max

January
a

!! !! !! !! !! !! !! !!

February
a

!! !! !! !! !! !! !! !!

March !"#! !"#! !"!!#$ !"!!#$ %!"!!!$ %!"!!!$ !"$&' !"()#

April
a

!! !! !! !! !! !! !! !!

May
a

!! !! !! !! !! !! !! !!

June !"#( !"#( !"!!!') !"!!!') %!"!!!$ %!"!!!$ !")'* #"#*

July
a

!! !! !! !! !! !! !! !!

August
a

!! !! !! !! !! !! !! !!

September
a

!! !! !! !! !! !! !! !!

October !"#) !"#) !"!!#( !"!!#( %!"!!!$ %!"!!!$ !"*!( !"*#*

November
a

!! !! !! !! !! !! !! !!

December
a

!! !! !! !! !! !! !! !!

Month Avg Max Avg Max Avg Max

January
a

!! !! !! !! !! !!

February
a

!! !! !! !! !! !!

March +"+ +"+ %"!"!!!& %!"!!!& %!"!!#+ %!"!!#+

April
a

!! !! !! !! !! !!

May
a

!! !! !! !! !! !!

June #", #", %"!"!!!& %!"!!!& %!"!!#+ %!"!!#+

July
a

!! !! !! !! !! !!

August
a

!! !! !! !! !! !!

September
a

!! !! !! !! !! !!

October ,"! ,"! %"!"!!!& %!"!!!& %!"!!#+ %!"!!#+

November
a

!! !! !! !! !! !!

December
a

!! !! !! !! !! !!

-./01"-."20345/3"06700808"/90":02;</"5<;</3"

0.005!mg/L!daily

maximum

a
"=9020">?3"@."8<379?2A0"B2.;".4/B?55"!!#"842<@A"/9<3";.@/9"<@"*!#+"

Vanadium,

Total!Recoverable

(mg/L)

0.004!mg/L!daily

maximum

0.014!mg/L!daily

maximum

Selenium,

Total!Recoverable

(mg/L)Permit!Limit

50!ng/L

maximum

Mercury,!

Total

(ng/L)

TABLE!B"2C!

2015!SPDES!Results!for!Outfall!001!(WNSP001):!Metals

Aluminum,

Total

(mg/L)

Arsenic,

Total!Recoverable

(mg/L)

Cobalt,

Total!Recoverable

(mg/L)Permit!Limit

0.15!mg/L!daily

maximum

Iron,

Total

(mg/L)

Monitor
4.0!mg/L!daily!

maximum
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Month Avg Max

January
b

!! !!

February
b

!! !!

March !"#$ !"#$

April
b

!! !!

May
b

!! !!

June !"%& !"%&

July
b

!! !!

August
b

!! !!

September
b

!! !!

October !"'( !"'(

November
b

!! !!

December
b

!! !!

Month Avg Max

January
b

!! !!

February
b

!! !!

March '## )!%

April
b

!! !!

May
b

!! !!

June ))% )$%

July
b

!! !!

August
b

!! !!

September
b

!! !!

October )(* )+'

November
b

!! !!

December
b

!! !!

TABLE!B"2D!

2015!SPDES!Results!for!Sum!of!Outfalls!001!

and!007
a
:!Water!Quality!

a "
,-./,"012345678"96:;"!!%"<52"0123:=>1=?80"1="@:A8;B86"'!(*"

TABLE!B"2E!

2015!SPDES!Results!for!Sum!of!Outfalls!001,!007
a!

and!116:!Water!Quality!

@:>8C"@:"682?D>2"8E388080">48"F86;1>"D1;1>2"

@:>8C"@:"682?D>2"8E388080">48"F86;1>"D1;1>2"

500!mg/L!daily

maximum

Permit!Limit

b
"G4868"<868"=:"0123456782"96:;"81>486":?>95DD"!!(":6"!!%"0?61=7

"""">4828";:=>42""G48689:68H"5"35D3?D5>80">:>5D"16:="12"=:>"68I?1680"

a "
,-./,"012345678"96:;"!!%"<52"0123:=>1=?80"1="@:A8;B86"'!(*"

b
"G4868"<52"=:"012345678"96:;":?>95DD"!!(":6"!!%"0?61=7">412";:=>4

""1="'!($"""G48689:68H"5"35D3?D5>80"G.,"5>"((#"12"=:>"68I?1680"

Iron!Total

Net!Effluent!Limitation

1.0!mg/L!

daily!maximum

Permit!Limit

Total!Dissolved!Solids

(mg/L)
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2!Butanone
0.5!mg/L!

daily!maximum
Annual March!2015 <0.002

3,3!Dichlorobenzidine
0.01!mg/L!

daily!maximum
Annual March!2015 <0.0008

Alpha!BHC
0.01!ug/L

daily!maximum
Annual March!2015 <0.006

Cadmium,"Total"Recoverable
0.002!mg/L!

daily!maximum
Annual March!2015 <0.00007

Chromium"VI,"Total"Recoverable
0.011!mg/L!

daily!maximum
Annual March!2015 <0.0050

Chromium,"Total"Recoverable
0.11!mg/L!

daily!maximum
Semiannual

March!2015

October!2015

0.00065

0.00053

Copper,"Total"Recoverable
0.014mg/L!

daily!maximum
Semiannual

March!2015

October!2015

0.0041

0.0033

Cyanide,"Amenable"to"chlorination
0.005!mg/L!

daily!maximum!
Semiannual

March!2015

October!2015

<0.005

<0.005

Dichlorodifluoromethane
0.01!mg/L

daily!maximum
Annual March!2015 <0.0003

Heptachlor
0.01!ug/L!

daily!maximum
Semiannual

March!2015

October!2015

<0.006

<0.006

Hexachlorobenzene
0.2!ug/L

daily!maximum
Annual June!2015 <0.02

Lead,"Total"Recoverable
0.006!mg/L!

daily!maximum
Semiannual

March!2015

October!2015

0.0004

0.0004

Manganese,"Total
2.0!mg/L!

daily!maximum
Semiannual

March!2015

October!2015

0.23

0.021

Nickel,"Total"
0.079!mg/L!

daily!maximum!
Semiannual

March!2015

October!2015

0.0031

0.0019

Tributyl"phosphate
0.1!mg/L!

daily!maximum!
Annual March!2015 <0.0008

Trichlorofluoromethane
0.01!mg/L!

daily!maximum
Annual March!2015 <0.0005

Xylene
0.05!mg/L!

daily!maximum
Annual March!2015 <0.001

Zinc,"Total"Recoverable
0.13!mg/L!

daily!maximum
Semiannual

March!2015

October!2015

0.011

0.0062

Note:!No!results!exceeded!the!permit!limits.

!"#$%&

'"(&

)"*+#,#

)&"-,.&/

TABLE"B!2F

2015"Annual"and"Semiannual"SPDES"Results"for"Outfall"001:"

Metals,"Water"Quality"and"Organic"Compounds

0&.#+(!1+#+(!0"."#&(&.- 0&.#+(!1+#+(
)23+(2.+34

5.&6,&378
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!"#$%&&'
()#*+,'-./.&'

0%1%2.#.13
()#*+,'-./.&

4+,*#+1*,5

61.7".,)8

9%2:&*,5

;%#.

4%<*2"2

4.%3"1.='>25?-@

!"#$%&"'()*&#+,
!"#$%&'($)*+,-

%*.+%/%
011/*, 2*345$6#!7 8#"##9:

-+.$/%()*&#+,
#"7$%&'($)*+,-

%*.+%/%
011/*, 2*345$6#!7 #"#6

-&.&"()*&#+,
6"#$%&'($)*+,-

%*.+%/%
;<%+*11/*,

2*345$6#!7

=4>?@<3$6#!7

#"#AB

#"#7C

-.&%$01()*&#+,
7"#$%&'($)*+,-

%*.+%/%
;<%+*11/*,

2*345$6#!7

=4>?@<3$6#!7

$$$!"D

$$$$#"!B

23,&.&4&.%
#"C$%&'($)*+,-

%*.+%/%
011/*, 2*345$6#!7 8#"###7

*$#+"$/%()*&#+,
#"97$%&'($)*+,-

%*.+%/%
;<%+*11/*,

2*345$6#!7

=4>?@<3$6#!7

#"##77

#"##!:

556 23,&.&4&.%
#"6#$%&'($)*+,-

%*.+%/%

E5<3<$F<3<$1?$)+G45*3&<G$>53?/&5$>5<$##B$?/>H*,,$

+1$6#!7$I)+G4?1>+1/<)$+1$J?K<%@<3$6#!AL"

J?><M$J?$3<G/,>G$<.4<<)<)$>5<$N<3%+>$,+%+>G"

557

*!-89)-:;<

;57=)>?@9>)!A#$&")81B1,)C1D/$.1%1"#)E&"$#&.$"F)C1G/,#G)4&.)H/#4+,,G)557)+"0)556

E1#+,G)+"0)I+#1.)J/+,$#'

TABLE!B"2H

2015!SPDES!!Results!for!Outfall!01B!(WNSP01B):!!Water!Quality

Internal!process!monitoring!point!did!not!operate!during!2015.



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-17

!"#$ %&'#( )*&+$&#,"#'*&

!"# "$%&"%'( )*%+ ,"-""&.%.,"-""&

!"# '"%&$%'( )*%+ ,"-""&

!"/ "0%"0%'( )*%+ ,"-"""'0

!11 "$%&"%'( )*%+ ,"-""&

!11 '"%&$%'( )*%+ ,"-""&

!"0 "$%&"%'( )*%+ ,"-""&

!'& "$%&"%'( )*%+ ,"-""&

23456.#.7.839):;.<344=.>?@A !1# "$%&"%'( )*%+ ,"-""&

!'# '"%&$%'( )*%+ ,"-""&

!&$ "$%&"%'( )*%+ ,"-""&

!&$ '"%&$%'( )*%+ ,"-""&

23456./.7.B:CD34:9.!653 !1E "$%&"%'( )*%+ ,"-""&

!&" "0%"0%'( )*%+ ,"-""&

!&" '"%&$%'( )*%+ ,"-""&

!&E "$%&"%'( )*%+ ,"-""&

!1( '"%&$%'( )*%+ ,"-""&

!"#$ %&'#( )*&+$&#,"#'*&

'"%'1%'( )*%+ ,"-""&

!"#$%&#'()

(*+,&-./.01.2&345678/49:
"
&3.2.&4;&"/:.<&8=&>:/?4549:&"@@745.248;

23456.(.7.839):;.<344=.8:@A

-#*,./"#$,012#3"44(

23456.'.7..FGG+

23456.&.7..H43AI.JD:A?:5

23456.1.7..+:*44;@

23456.$.7..G35).F?DD

>H!J""'

!
.KI?.@CA?.:66DC?9.AI?.I?3LCMC9?.J:3:N5:A.GCMID43C9?.:A.AI?.>OGJ.L?AP??;.Q5DR.&".:;9.&1S.4;.T5*5@A.(S.

....:;9.4;.UMA4L?3.ES.&"'(-..V;.:MM439:;M?.PCAI.AI?.!JG8!.6?3)CAS.@:)6DC;*.C@.3?N5C3?9.W34).@A43).P:A?3.

....45AW:DD@.:;9.634M?@@.?WWD5?;A.45AW:DD@.PCAIC;./".9:R@.4W.I?3LCMC9?.:66DCM:AC4;.W34).AI?.93:C;:*?.L:@C;@.

....64A?;AC:DDR.:WW?MA?9.LR.AI?.I?3LCMC9?-

5,*+$((063342$&#012#3"44(

23456.E.7..HGT

There!were!no!discharges!from!the!Sewage!Treatment!Plant!in!2015.!

SPDES!outfall!007!was!discontinued!in!November!2014.

TABLE!B"2J

2015!Radioactivity!Results!for!Sewage!Treatment!Outfall!(WNSP007)
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!"#$%&'()%#*+)*,-*'../%.)0%1.'*2
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APPENDIX B-3
/!-(/0!%"123%4'/,#"1'5.,%"'6*7.88'-2&$9.":%'-.,.

First!Flush!Grab
Flow"weighted!

Composite

06/08/15 06/08/15

BOD5! mg/L 5.1 2.9

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.2 NR

Phosphorous,!Total mg/L 0.66 0.56

Solids,!Total!Dissolved mg/L 395 226

Solids,!Total!Suspended mg/L 178 269

Aluminum,!Total mg/L 9.9 6.0

Copper,!Total!Recoverable mg/L 0.014 0.025

Iron,!Total mg/L 14 16

Lead,!Total!Recoverable mg/L 0.0083 0.011

Zinc,!Total!Recoverable mg/L 0.12 0.12

Ammonia!(as!NH3) mg/L 0.094 0.083

Cadmium,!Total!Recoverable mg/L 0.00040 0.00030

Chromium,!Hexavalent,!Total!Recoverable mg/L <!0.0050 <!0.0050

Chromium,!Total!Recoverable mg/L 0.0059 0.0090

Nitrogen,!Nitrate!(as!N) mg/L <!0.020 0.098

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 0.032

Nitrogen,!Total!(as!N) mg/L <!1.2 1.1

Nitrogen,!Total!Kjeldahl mg/L 1.2 0.99

Selenium,!Total!Recoverable mg/L <!0.00044 <!0.00044

Vanadium,!Total!Recoverable mg/L 0.0065 0.0096

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Analyte

Group!A!

Parameters

TABLE!B"3A!

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!1

STORM!WATER!OUTFALL!S04

Units
Paramater!

Group

Group!B!

Parameters

Group!C!

Parameters

17,000

7.1

0.47

580,000

Rain!Event!Summary

Rainfall

Flow
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WVDP Annual Site Environmental Report - Calendar Year 2015B-20

First!Flush!Grab
Flow"weighted!

Composite

08/20/15 08/20/15

BOD5! mg/L 3.3 3.4

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.2 NR

Phosphorous,!Total mg/L 0.25 0.049

Solids,!Total!Dissolved mg/L 399 270

Solids,!Total!Suspended mg/L 107 37

Aluminum,!Total mg/L 2.4 1.9

Copper,!Total!Recoverable mg/L 0.0047 0.0050

Iron,!Total mg/L 4.6 2.2

Lead,!Total!Recoverable mg/L 0.0052 0.0015

Zinc,!Total!Recoverable mg/L 0.030 0.021

Ammonia!(as!NH3) mg/L 0.015 0.017

Cadmium,!Total!Recoverable mg/L 0.00030 <!0.000071

Chromium,!Hexavalent,!Total!Recoverable mg/L <!0.0050 NA

Chromium,!Total!Recoverable mg/L 0.0024 0.0019

Nitrogen,!Nitrate!(as!N) mg/L <!0.020 0.094

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 <!0.020

Nitrogen,!Total!(as!N) mg/L <!1.3 <!0.88

Nitrogen,!Total!Kjeldahl mg/L 1.3 0.77

Selenium,!Total!Recoverable mg/L <!0.00044 <!0.00044

Vanadium,!Total!Recoverable mg/L <!0.0012 <!0.0012

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Analyte

Group!A!

Parameters

TABLE!B"3A!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!1

STORM!WATER!OUTFALL!S04

Units
Paramater!

Group

NA!"!Not!available.!The!hexavalent!chromium!at!outfall!S04!was!analyazed!outside!the!24"hour!hold!time.

!!!!!!!!!!Therefore!this!sample!result!has!not!been!reported.

Group!B!

Parameters

Group!C!

Parameters

6,100

7.5

0.27

380,000

Rain!Event!Summary

Rainfall

Flow



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-21

First!Flush!Grab
Flow"weighted!

Composite

06/08/15 06/08/15

BOD5! mg/L 23 6.3

Oil!&!Grease
!

mg/L <!1.6 NR

pH SU 7.2 NR

Phosphorous,!Total mg/L 0.041 0.071

Solids,!Total!Dissolved mg/L 661 557

Solids,!Total!Suspended mg/L 9.6 19

Aluminum,!Total mg/L 0.11 1.1

Copper,!Total!Recoverable mg/L 0.00085 0.0026

Iron,!Total mg/L 0.79 2.8

Lead,!Total!Recoverable mg/L <!0.00050 0.0013

Zinc,!Total!Recoverable mg/L 0.0041 0.017

Surfactant!(as!LAS) mg/L <!0.0043!! <!0.0043

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Analyte

Group!A!

Parameters

TABLE!B"3B

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!2

STORM!WATER!OUTFALL!S06!

Units
Paramater!

Group

Group!B!

Parameters

Group!C!

Parameters

200

7.1

0.47

20,000

Rain!Event!Summary

Rainfall

Flow



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-22

First!Flush!Grab
Flow"weighted!

Composite

08/20/15 08/20/15

BOD5! mg/L 4.8!/!5.0 3.7

Oil!&!Grease
!

mg/L <!1.5!/!<!1.5 NR

pH SU 7.3 NR

Phosphorous,!Total mg/L 0.48!/!0.65! 0.20

Solids,!Total!Dissolved mg/L 420!/!411 356

Solids,!Total!Suspended mg/L 47!/!180 43

Aluminum,!Total mg/L 2.8!/!1.5 0.77

Copper,!Total!Recoverable mg/L 0.0057!/!0.0057! 0.0028

Iron,!Total mg/L 14!/!9.6 4.6

Lead,!Total!Recoverable mg/L 0.0042!/!0.0031! 0.0013

Zinc,!Total!Recoverable mg/L 0.059!/!0.043 0.021

Surfactant!(as!LAS) mg/L 0.052!/!0.036 0.049

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

Note:!!The!first!flush!grab!samples!were!sampled!and!analyzed!in!duplicate.

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Group!B!

Parameters

Group!C!

Parameters

210

7.5

0.27

13,000

Rain!Event!Summary

Rainfall

Flow

Analyte

Group!A!

Parameters

TABLE!B"3B!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!2

STORM!WATER!OUTFALL!S33!/!DUPLICATE

Units
Paramater!

Group



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-23
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Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-24

First!Flush!Grab
Flow"weighted!

Composite

08/20/15 08/20/15

BOD5! mg/L 7.2 3.5

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.5 NR

Phosphorous,!Total mg/L 0.77 0.14

Solids,!Total!Dissolved mg/L 174 226

Solids,!Total!Suspended mg/L 460 177

Aluminum,!Total mg/L 14 5.4

Copper,!Total!Recoverable mg/L 0.026 0.011

Iron,!Total mg/L 17 6.8

Lead,!Total!Recoverable mg/L 0.017 0.0071

Zinc,!Total!Recoverable mg/L 0.13 0.054

Alpha!BHC mg/L <0.0000064 <!0.0000063

Ammonia!(as!NH3) mg/L 0.044 0.016

Mercury,!Total
"
!(1631E) ng/L 22 NR

Nitrogen,!Nitrate!(as!N) mg/L 0.32 0.13

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 <!0.020

Nitrogen,!Total!(as!N) mg/L <!2.5 <!1.4

Nitrogen,!Total!Kjeldahl mg/L 2.2 1.2

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

"
!The!SPDES!permit!requires!that!Group!3!outfalls!be!analyzed!for!mercury!as!part!of!the!Mercury!Minimization

!!!!Program.

Analyte

Group!A!

Parameters

TABLE!B"3C!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!3

STORM!WATER!OUTFALL!S12

Units
Paramater!

Group

Group!B!

Parameters

350

7.5

0.27

28,000

Rain!Event!Summary

Rainfall

Flow

Group!C!

Parameters



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-25

First!Flush!Grab
Flow"weighted!

Composite

06/08/15 06/08/15

BOD5! mg/L 5.1 3.5

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 8.1 NR

Phosphorous,!Total mg/L 2.2 1.3

Solids,!Total!Dissolved mg/L 233 199

Solids,!Total!Suspended mg/L 865 830

Aluminum,!Total mg/L 28 21

Copper,!Total!Recoverable mg/L 0.099 0.053

Iron,!Total mg/L 52 33

Lead,!Total!Recoverable mg/L 0.047 0.032

Zinc,!Total!Recoverable mg/L 0.67 0.41

Surfactant!(as!LAS) mg/L 0.025 <!0.013

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Group!B!

Parameters

Group!C!

Parameters

7,600

7.1

0.47

320,000

Rain!Event!Summary

Rainfall

Flow

Analyte

Group!A!

Parameters

TABLE!B"3D!

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!4

STORM!WATER!OUTFALL!S34

Units
Paramater!

Group



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-26

First!Flush!Grab
Flow"weighted!

Composite

08/20/15 08/20/15

BOD5! mg/L <!2.0 2.7

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.7 NR

Phosphorous,!Total mg/L 0.064 0.067

Solids,!Total!Dissolved mg/L 531 316

Solids,!Total!Suspended mg/L 47 102

Aluminum,!Total mg/L 0.60 3.8

Copper,!Total!Recoverable mg/L 0.0039 0.0075

Iron,!Total mg/L 1.2 4.5

Lead,!Total!Recoverable mg/L 0.0012 0.0038

Zinc,!Total!Recoverable mg/L 0.029 0.070

Surfactant!(as!LAS) mg/L 0.058 0.065

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Group!B!

Parameters

Group!C!

Parameters

1,700

7.5

0.27

71,000

Rain!Event!Summary

Rainfall

Flow

Analyte

Group!A!

Parameters

TABLE!B"3D!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!4

STORM!WATER!OUTFALL!S34

Units
Paramater!

Group



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-27

First!Flush!Grab
Flow"weighted!

Composite

07/14/15 07/14/15

BOD5! mg/L 3.7 <!2.0

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.6 NR

Phosphorous,!Total mg/L 0.46 0.12

Solids,!Total!Dissolved mg/L 212 136

Solids,!Total!Suspended mg/L 582 54

Aluminum,!Total mg/L 9.2 3.7

Copper,!Total!Recoverable mg/L 0.012 0.0048

Iron,!Total mg/L 10 2.8

Lead,!Total!Recoverable mg/L 0.044 0.0063

Zinc,!Total!Recoverable mg/L 0.077 0.021

Ammonia!(as!NH3) mg/L 0.13 0.066

Nitrogen,!Nitrate!(as!N) mg/L 0.30 0.11

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 <!0.020

Nitrogen,!Total!(as!N) mg/L <!1.6 <!0.67

Nitrogen,!Total!Kjeldahl mg/L 1.3 0.54

Settleable!Solids ml/L 5.0 0.3

Sulfide mg/L <!0.26 <!0.052

Surfactant!(as!LAS) mg/L <!0.013!!R 0.024

Vanadium,!Total!Recoverable mg/L 0.0051 0.0015

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

R!"!The!surfactant!(as!LAS)!result!from!the!first!flush!grab!was!a!non"detect,!but!was!flagged!"ureliable"

!!!!!!!because!the!matrix!spike!result!was!below!the!required!recovery!limits.!

Analyte

Group!A!

Parameters

TABLE!B"3E

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!5

STORM!WATER!OUTFALL!S17

Units
Paramater!

Group

Group!B!

Parameters

Group!C!

Parameters

1,900

8.2

0.40

130,000

Rain!Event!Summary

Rainfall

Flow



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-28

First!Flush!Grab
Flow"weighted!

Composite

10/28/15 10/28/15

BOD5! mg/L 13 5.3

Oil!&!Grease
!

mg/L <!1.6 NR

pH SU 7.3 NR

Phosphorous,!Total mg/L 0.077 0.066

Solids,!Total!Dissolved mg/L 325 256

Solids,!Total!Suspended mg/L 37 70

Aluminum,!Total mg/L 2.3 2.8

Copper,!Total!Recoverable mg/L 0.0051 0.0062

Iron,!Total mg/L 2.7 3.5

Lead,!Total!Recoverable mg/L 0.0030 0.0031

Zinc,!Total!Recoverable mg/L 0.037 0.032

Ammonia!(as!NH3) mg/L 0.041 0.016

Nitrogen,!Nitrate!(as!N) mg/L 0.056 <!0.020

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 <!0.020

Nitrogen,!Total!(as!N) mg/L <!0.57 <!0.23

Nitrogen,!Total!Kjeldahl mg/L 0.49 0.19

Settleable!Solids ml/L <!0.1 <!0.1

Sulfide mg/L <!0.052 <!0.052

Surfactant!(as!LAS) mg/L 0.016 0.017

Vanadium,!Total!Recoverable mg/L 0.0018 0.0014

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Group!B!

Parameters

Group!C!

Parameters

2,400

7.8

0.30

430,000

Rain!Event!Summary

Rainfall

Flow

Analyte

Group!A!

Parameters

TABLE!B"3E (concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!5

STORM!WATER!OUTFALL!S28

Units
Paramater!

Group



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-29

First!Flush!Grab
Flow"weighted!

Composite

07/14/15 07/14/15

BOD5! mg/L 7.8 5.7

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.7 NR

Phosphorous,!Total mg/L 0.18 0.15

Solids,!Total!Dissolved mg/L 48 21

Solids,!Total!Suspended mg/L 36 34

Aluminum,!Total mg/L 2.3 3.7

Copper,!Total!Recoverable mg/L 0.0024 0.0034

Iron,!Total mg/L 1.6 2.4

Lead,!Total!Recoverable mg/L 0.0012 0.0021

Zinc,!Total!Recoverable mg/L 0.0075 0.0089

Ammonia!(as!NH3) mg/L 0.076 0.13

Nitrogen,!Nitrate!(as!N) mg/L 0.022 <!0.020

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 0.025

Nitrogen,!Total!(as!N) mg/L <!1.5 <!1.0

Nitrogen,!Total!Kjeldahl mg/L 1.5 0.95

Solids,!Settleable ml/L <!0.1 <!0.1

Sulfide mg/L <!0.052 <!0.052

Surfactant!(as!LAS) mg/L <!0.013 <!0.013

Vanadium,!Total!Recoverable mg/L 0.00072 0.0014

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Analyte

Group!A!

Parameters

TABLE!B"3F

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!6

STORM!WATER!OUTFALL!S43

Units
Paramater!

Group

Group!B!

Parameters

Group!C!

Parameters

10

8.2

0.40

1,200

Rain!Event!Summary

Rainfall

Flow



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-30

First!Flush!Grab
Flow"weighted!

Composite

10/28/15 10/28/15

BOD5! mg/L 4.4 <!2.0

Oil!&!Grease
!

mg/L <!1.6 NR

pH SU 6.9 NR

Phosphorous,!Total mg/L 0.42 0.21

Solids,!Total!Dissolved mg/L 247 340

Solids,!Total!Suspended mg/L 310 52

Aluminum,!Total mg/L 11 4.5

Copper,!Total!Recoverable mg/L 0.014 0.0051

Iron,!Total mg/L 12 4.5

Lead,!Total!Recoverable mg/L 0.0053 0.0021

Zinc,!Total!Recoverable mg/L 0.030 0.013

Ammonia!(as!NH3) mg/L 0.036 0.011

Nitrogen,!Nitrate!(as!N) mg/L <!0.020 <!0.020

Nitrogen,!Nitrite!(as!N) mg/L <!0.020 <!0.020

Nitrogen,!Total!(as!N) mg/L <!1.1 <!0.34

Nitrogen,!Total!Kjeldahl mg/L 1.1 0.30

Solids,!Settleable ml/L 0.5 <!0.1

Sulfide mg/L <!0.052 <!0.052

Surfactant!(as!LAS) mg/L <!0.013! NA

Vanadium,!Total!Recoverable mg/L 0.0097 0.0031

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Group!B!

Parameters

Group!C!

Parameters

26

7.8

0.29

3,900

Rain!Event!Summary

Rainfall

Flow

NOTE:!Storm!water!outfall!S43!in!outfall!group!6!was!also!analyzed!for!total!recoverable!lead!during!this!sampling!

!!!!!!!!!!!!!event.!!The!total!recoverable!lead!result!for!S43!in!October!2015!=!0.0012!mg/L!(Action!Level!=!0.006!mg/L).

Analyte

Group!A!

Parameters

TABLE!B"3F!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!6

STORM!WATER!OUTFALL!S37

Units
Paramater!

Group

NA!"!Not!available.!The!matrix!spike!result!for!surfactants!(as!LAS)!for!the!flow"weighted!composite!at!outfall!S37!

!!!!!!!!!!was!low!and!determined!as!unreliable.!!Therefore!this!sample!result!has!not!been!reported.



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-31
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Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-32

First!Flush!Grab
Flow"weighted!

Composite

09/09/15 09/09/15

BOD5! mg/L 17 3.4

Oil!&!Grease
!

mg/L <!1.5 NR

pH SU 8.2 NR

Phosphorous,!Total mg/L 0.26 0.030

Solids,!Total!Dissolved mg/L 40 22

Solids,!Total!Suspended mg/L 106 28

Aluminum,!Total mg/L 4.8 1.4

Copper,!Total!Recoverable mg/L 0.0061 0.0017

Iron,!Total mg/L 5.6 1.2

Lead,!Total!Recoverable mg/L 0.0033 0.00098

Zinc,!Total!Recoverable mg/L 0.035 0.0087

Ammonia!(as!NH3) mg/L 0.074 0.14

Nitrogen,!Nitrate!(as!N) mg/L 2.3 0.64

Nitrogen,!Nitrite!(as!N) mg/L 0.026 0.024

Nitrogen,!Total!(as!N) mg/L 4.3 1.2

Nitrogen,!Total!Kjeldahl mg/L 2.0 0.51

Sulfide mg/L <!0.052 <!0.052

Surfactant!(as!LAS) mg/L <!0.013 0.024

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Group!B!

Parameters

Group!C!

Parameters

950

8.5

0.14

88,000

Rain!Event!Summary

Rainfall

Flow

Analyte

Group!A!

Parameters

TABLE!B"3G!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!7

STORM!WATER!OUTFALL!S20

Units
Paramater!

Group



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-33

First!Flush!Grab
Flow"weighted!

Composite

07/14/15 07/14/15

BOD5! mg/L 2.6 <!2.0

Oil!&!Grease
!

mg/L <!1.4 NR

pH SU 7.6 NR

Phosphorous,!Total mg/L 0.70 0.13

Solids,!Total!Dissolved mg/L 192 141

Solids,!Total!Suspended mg/L 471 54

Aluminum,!Total mg/L 9.5 3.5

Copper,!Total!Recoverable mg/L 0.023 0.0045

Iron,!Total mg/L 11 2.6

Lead,!Total!Recoverable mg/L 0.034 0.0042

Zinc,!Total!Recoverable mg/L 0.12 0.016

Ammonia!(as!NH3) mg/L 0.11 0.077

Nitrogen,!Nitrate!(as!N) mg/L 0.37 0.097

Nitrogen,!Nitrite!(as!N) mg/L 0.022 <!0.020

Nitrogen,!Total!(as!N) mg/L 1.9 <!1.0

Nitrogen,!Total!Kjeldahl mg/L 1.5 0.88

Surfactant!(as!LAS) mg/L <!0.013 <!0.013

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Analyte

Group!A!

Parameters

TABLE!B"3H

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!8

STORM!WATER!OUTFALL!S27

Units
Paramater!

Group

Group!B!

Parameters

Group!C!

Parameters

640

8.2

0.40

55,000

Rain!Event!Summary

Rainfall

Flow



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-34

First!Flush!Grab
Flow"weighted!

Composite

09/09/15 09/09/15

BOD5! mg/L 5.6 4.3

Oil!&!Grease
!

mg/L 2.4 NR

pH SU 8.1 NR

Phosphorous,!Total mg/L 1.9 1.5

Solids,!Total!Dissolved mg/L 446 503

Solids,!Total!Suspended mg/L 2190 1460

Aluminum,!Total mg/L 23 21

Copper,!Total!Recoverable mg/L 0.047 0.042

Iron,!Total mg/L 37 33

Lead,!Total!Recoverable mg/L 0.13 0.076

Zinc,!Total!Recoverable mg/L 0.33 0.25

Ammonia!(as!NH3) mg/L 0.17 0.11

Nitrogen,!Nitrate!(as!N) mg/L 1.8 1.9

Nitrogen,!Nitrite!(as!N) mg/L 0.025 0.022

Nitrogen,!Total!(as!N) mg/L 4.8 4.0

Nitrogen,!Total!Kjeldahl mg/L 3.0 2.1

Surfactant!(as!LAS) mg/L !<!0.013 <!0.013

pH!of!Rainfall!During!Sampling!Event SU

Rainfall!During!Sampling!Event inches

Total!Flow!During!Sampling!Event gallons

Maximum!Flow!Rate!During!Sampling!Event gpm

gpm!"!gallons!per!minute.

NR!"!Not!required!by!permit.

!
!The!SPDES!permit!specifies!that!oil!and!grease!concentration!shall!not!exceed!15!mg/L.

Analyte

Group!A!

Parameters

TABLE!B"3H!(concluded)

2015!Storm!Water!Discharge!Monitoring!Data!for!Outfall!Group!8

STORM!WATER!OUTFALL!S35

Units
Paramater!

Group

Group!B!

Parameters

Group!C!

Parameters

450

8.5

0.14

11,000

Rain!Event!Summary

Rainfall

Flow
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WVDP Annual Site Environmental Report - Calendar Year 2015 B-35

!"#$%&'"()*+&

,-.,/.,/

!"#$% &'() * +%,-.

"/0%1%234564
!

&'() * *-7

89 :; * <-=

>?@68?@3@A6B%C@D50 &'() * .-.,7

:@0/E6B%C@D50%#/66@0F4E &'() * *7*

:@0/E6B%C@D50%:A684GE4E &'() * *H

I0A&/GA&B%C@D50 &'() * +.-.H.

J@8843B%C@D50%K4L@F435M04 &'() * .-..**

N3@GB%C@D50 &'() * +%.-.*O

)45EB%C@D50%K4L@F435M04 &'() * .-...*7

P/GLB%C@D50%K4L@F435M04 &'() * .-.*,

I08?5%!9J &'() * +.-.....H<

I&&@G/5%Q56%R9ST &'() * .-.S$

R/D3@'4GB%R/D35D4%Q56%RT &'() * .-**

R/D3@'4GB%R/D3/D4%Q56%RT &'() * +%.-.,.

R/D3@'4GB%C@D50%Q56%RT &'() * +%.-S$

R/D3@'4GB%C@D50%UV40E5?0 &'() * .-,,

R%W%RA&M43%@X%65&8046-

!
%C?4%:>#Y:%843&/D%684L/X/46%D?5D%@/0%5GE%'34564%L@GL4GD35D/@G%6?500%G@D%4ZL44E%*$%&'()-

01"*2#+

23@A8%I%

>535&4D436

!"#$%&#'()

*+,-&./012&34/51&6789:41;5&<0=7/017=;&64/4

.!>?<&3"!%?&"@@A<A$"!%6&)B&!C%&%DA"$)E"!)>B&#".)B
"

314#5 6
7"8"("#+8&

98:;)

"
%ILLA&A05D4E%[5D43%[56%E/6L?53'4E%X3@&%D?4%Y\A50/]5D/@G%!56/G-%%#/6L?53'4%E/E%G@D%L@GD5/G%65G/D53^%[56D4%[5D43

%%%X3@&%D?4%__C`-

23@A8%!%

>535&4D436

23@A8%J%

>535&4D436



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015B-36

!"#$%&'()%#*+)*,-*'../%.)0%1.'*2



Appendix B. Summary of Water Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015 B-37

APPENDIX B-4
Surface Water Data
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Average

Gross!Alpha µCi/mL 4 < 6.04E!10 0.95±3.59E!09 1.79E!09 9.8E!08
!

Gross!Beta µCi/mL 4 4.53E!08 5.15±0.09E!07 9.80E!07 1.1E!06
"

Tritium µCi/mL 4 < 8.17E!08 0.01±1.04E!07 < 1.26E!07 1.9E!03

Sr"90 µCi/mL 2 2.21E!07 2.24±0.08E!07 2.28E!07 1.1E!06

Cs"137 µCi/mL 2 < 3.20E!09 !0.72±3.23E!09 < 3.26E!09 3.0E!06

pH SU 4 7.3 7.5 7.9 6.0–9.5

" ""
Beta"as"Sr!90.

WNSP005!Concentrations
N

Guideline
#
!or!

Standard
$

N"!"Number"of"samples.
# "
"DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results.

$ ""
New"York"State"Water"Quality"Standards"for"Class""D""as"a"comparative"reference"for"non!radiological"results.

! ""
Alpha"as"U!232.

TABLE!B"4C

2015!Radioactivity!and!pH!in!Surface!Water!at!Facility!Yard!Drainage!(WNSP005)

Analyte Units

Minimum Maximum

Average

Gross!Alpha µCi/mL 26 2.05±1.79E!09 3.66E!08 12 < 6.33E!10 ! < 1.61E!09 9.8E!08
!

Gross!Beta µCi/mL 26 4.74±0.21E!08 1.67E!07 12 < 7.12E!10 ! 2.99E!09 1.1E!06
"

Tritium µCi/mL 26 5.14±9.59E!08 1.07E!07 12 < 7.19E!08 ! < 1.25E!07 1.9E!03

C"14 µCi/mL 4 !2.09±2.92E!08 < 3.12E!08 2 < 2.88E!08 ! < 3.22E!08 6.2E!05

Sr"90 µCi/mL 12 1.70±0.22E!08 3.91E!08 2 < 4.48E!10 ! < 6.80E!10 1.1E!06

Tc"99 µCi/mL 4 1.26±2.48E!09 < 2.79E!09 2 < 1.45E!09 ! 3.04E!09 4.4E!05

I"129 µCi/mL 4 0.33±8.97E!10 9.66E!10 2 8.43E!10 ! < 1.11E!09 3.3E!07

Cs"137 µCi/mL 12 9.65±1.09E!08 1.05E!06 2 < 2.58E!09 ! < 2.65E!09 3.0E!06

U"232 µCi/mL 4 1.65±1.00E!10 3.83E!10 2 < 2.93E!11 ! < 4.30E!11 9.8E!08

U"233/234 µCi/mL 4 5.15±1.67E!10 1.16E!09 2 < 8.17E!11 ! 1.92E!10 6.6E!07
#

U"235/236 µCi/mL 4 8.89±7.81E!11 2.04E!10 2 < 3.94E!11 ! < 5.32E!11 7.2E!07

U"238 µCi/mL 4 3.73±1.42E!10 8.37E!10 2 < 5.30E!11 ! 9.07E!11 7.5E!07

Total!U µg/mL 4 9.52±0.39E!04 1.99E!03 2 1.48E!04 ! 2.59E!04 !!

Pu"238 µCi/mL 4 8.72±7.14E!11 3.56E!10 2 < 2.35E!11 ! < 3.01E!11 1.5E!07

Pu"239/240 µCi/mL 4 1.81±1.19E!10 6.88E!10 2 < 2.35E!11 ! < 2.81E!11 1.4E!07

Am"241 µCi/mL 4 5.33±1.47E!10 2.10E!09 2 < 2.49E!11 ! < 2.73E!11 1.7E!07

N
Guideline

$

N"!"Number"of"samples.

!!"No"Guideline"or"standard"available"for"these"analytes.

% "
Background"location.

$ "
DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results.

! "
Alpha"as"U!232.

" "
Beta"as"Sr!90.

# "
DCS"for"U!233"is"used"for"this"comparison.

WFBCBKG
%

TABLE!B"4D

2015!Radioactivity!of!Surface!Water!Downstream!of!the!WVDP!at!Franks!Creek!(WNSP006)

Analyte Units N

WNSP006!!!!!!!!!!!!!!!!!!!!!!!

Concentrations

Maximum

Reference!Values

Background!Range
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Average

Gross!Alpha µCi/mL 4 !0.06±1.26E!09 < 1.35E!09 12 < 6.33E!10 ! < 1.61E!09 9.8E!08
!

Gross!Beta µCi/mL 4 7.10±1.08E!09 7.95E!09 12 < 7.12E!10 ! 2.99E!09 1.1E!06
"

Tritium µCi/mL 4 0.10±1.07E!07 < 1.28E!07 12 < 7.19E!08 ! < 1.25E!07 1.9E!03

Sr"90 µCi/mL 2 5.08±8.86E!10 < 9.50E!10 2 < 4.48E!10 ! < 6.80E!10 1.1E!06

Cs"137 µCi/mL 2 0.78±2.71E!09 < 2.72E!09 2 < 2.58E!09 ! < 2.65E!09 3.0E!06

pH SU 4 292 6.0–9.5

# "
"New"York"State"Water"Quality"Standards"for"surface"waters"Class""D""as"a"standard"for"non!radiological"results.

$ ""
DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results.

! ""
Alpha"as"U!232.

Concentrations

Maximum

Range:""7.5!7.9

WFBCBKG
%

Background!Range

Guideline
$
!or!

Standard
#

6.4–8.7

" ""
Beta"as"Sr!90.

% ""
Background"data"are"from"Buttermilk"Creek,"upstream"of"the"WVDP."Sampling"for"nonradiological"data"was"discontinued.

"""at"this"location"in"2008."The"pH"range"was"calculated"from"the"most"recent"10"years"of"sampling,"1998–2007.

TABLE!B"!"

2015!Radioactivity!and!pH!in!Surface!Water!at!Erdman!Brook!(WNERB53)

WNERB53

Analyte Units N N

N"!"Number"of"samples.

Reference!Values

Average Maximum

Gross!Alpha µCi/mL 12 < 5.68E!10 0.48±1.04E!09 2.40E!09 9.8E!08
!

Gross!Beta µCi/mL 12 1.60E!08 3.00±0.14E!08 3.83E!08 1.1E!06
"

Tritium µCi/mL 12 1.43E!07 3.35±1.13E!07 5.36E!07 1.9E!03

Sr"90 µCi/mL 2 1.13E!08 1.22±0.17E!08 1.31E!08 1.1E!06

I"129 µCi/mL 2 < 4.41E!10 0.48±7.12E!10 < 9.04E!10 3.3E!07

Cs"137 µCi/mL 12 < 2.26E!09 1.39±3.30E!09 4.10E!09 3.0E!06

# "
"DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results.

" ""
Beta"as"Sr!90.

TABLE!B"4E

2015!Radioactivity!in!Surface!Water!Drainage!Between!the!NDA!and!SDA!(WNNDADR)

! ""
Alpha"as"U!232.

Guideline
#!

N"!"Number"of"samples.

Analyte Units N

Minimum

WNNDADR!Concentrations
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Average

Gross!Alpha µCi/mL 4 !0.36±1.03E!09 1.54E!09 12 < 6.33E!10 ! < 1.61E!09 9.8E!08
!

Gross!Beta µCi/mL 4 2.38±0.85E!09 4.15E!09 12 < 7.12E!10 ! 2.99E!09 1.1E!06
"

Tritium µCi/mL 4 0.11±1.09E!07 < 1.25E!07 12 < 7.19E!08 ! < 1.25E!07 1.9E!03

Sr"90 µCi/mL 2 !0.06±1.07E!09 < 1.08E!09 2 < 4.48E!10 ! < 6.80E!10 1.1E!06

Cs"137 µCi/mL 2 1.55±3.17E!09 < 3.35E!09 2 < 2.58E!09 ! < 2.65E!09 3.0E!06

pH SU 4 292 6.0–9.5

TABLE!B"!"

2015!Radioactivity!and!pH!in!Surface!Water!at!Franks!Creek!(WNFRC67)

WNFRC67

Analyte Units N

Background!Range

Reference!Values

Concentrations

! "
Alpha"as"U!232.

N Guideline
#
!or!

Standard
$

WFBCBKG
%

Range:""7.4!7.8

Maximum

" "
Beta"as"Sr!90.

%
Background"data"are"from"Buttermilk"Creek,"upstream"of"the"WVDP."Sampling"for"nonradiological"data"was"discontinued.

"""at"this"location"in"2008."The"pH"range"was"calculated"from"the"most"recent"10"years"of"sampling,"1998–2007.

N"!"Number"of"samples.

# "
DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results.

$ "
"New"York"State"Water"Quality"Standards"for"Class""D""surface"waters"as"a"standard"for"non!radiological"results.

6.4–8.7

Average

Gross!Alpha µCi/mL 12 0.45±1.03E!09 2.09E!09 12 < 6.33E!10 ! < 1.61E!09 9.8E!08
!

Gross!Beta µCi/mL 12 6.18±0.89E!09 8.50E!09 12 < 7.12E!10 ! 2.99E!09 1.1E!06
"

Tritium µCi/mL 12 !0.36±9.06E!08 < 1.27E!07 12 < 7.19E!08 ! < 1.25E!07 1.9E!03

Sr"90 µCi/mL 2 1.05±0.94E!09 1.51E!09 2 < 4.48E!10 ! < 6.80E!10 1.1E!06

Cs"137 µCi/mL 2 2.18±2.33E!09 5.40E!09 2 < 2.58E!09 ! < 2.65E!09 3.0E!06

" "
Beta"as"Sr!90.

N"!"Number"of"samples.

# "
Background"location.

$ "
DOE"ingestion"based"derived"consentration"standards"(DCSs)"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for

"""radiological"results.

Background!Range

! "
Alpha"as"U!232.

Guideline
$

N

WFBCTCB

Concentrations

TABLE!B"!"

2015!Water!Quality!of!Surface!Water!Downstream!of!the!WVDP!in!Buttermilk!Creek

at!Thomas!Corners!Bridge!(WFBCTCB)

RADIOACTIVITY!CONCENTRATIONS

Analyte Units

Maximum

N

Reference!Values

WFBCBKG
#
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WFBIGBR

Average Background!Range

Gross!Alpha µCi/mL 12 0.60±1.27E!09 2.77E!09 98 <3.59E!10–4.62E!09 9.8E!08
!

Gross!Beta µCi/mL 12 3.43±1.03E!09 5.78E!09 98 <9.03E!10–1.37E!08 1.1E!06
"

Tritium µCi/mL 12 0.21±1.02E!07 1.11E!07 98 <4.46E!08–2.65E!07 1.9E!03

Sr"90 µCi/mL 12 !0.71±8.36E!10 < 1.11E!09 98 <3.57E!10–1.10E!08 1.1E!06

Cs"137 µCi/mL 12 0.44±2.98E!09 < 3.65E!09 98 <1.34E!09–5.29E!09 3.0E!06

pH SU 26 98 5.8–8.3 6.5–8.5

Maximum

TABLE!B"!"

2015!Radioactivity!and!pH!in!Surface!Water!Downstream!of!the!WVDP!in!Cattaraugus!Creek

at!Felton!Bridge!(WFFELBR)

N

Reference!Values

Guideline
#
!or!

Standard
$

Note:""Historical"background"data"are"from"Bigelow"Bridge,"on"Cattaraugus"Creek"upstream"of"WFFELBR."Sampling"at

""""""""""""WFBIGBR"was"discontinued"in"2008."Range"was"calculated"from"the"most"recent"10"years"of"sampling,"1998!2007.

Concentrations
%

N"!"Number"of"samples.

" "
Beta"as"Sr!90.

Range:"7.6!8.5

! "
Alpha"as"U!232.

Units

# "
DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological

""results"in"the"absence"of"water"quality"standards.
$ "
New"York"Water"Quality"Standards"for"Class""B""as"a"comparative"reference"for"non!radiological"results.

Analyte

WFFELBR

% "
Except"for"pH,"values"represent"composite"concentrations"weighted"to"monthly"stream"flow.

N

Reference!Values

Average Maximum

Gross!Alpha µCi/mL 98 0.45±1.05E!09 4.62E!09 9.8E!08
!

Gross!Beta µCi/mL 98 2.64±1.35E!09 1.37E!08 1.1E!06
"

Tritium µCi/mL 98 0.71±7.79E!08 2.65E!07 1.9E!03

Sr"90 µCi/mL 98 1.27±1.46E!09 1.10E!08 1.1E!06

Cs"137 µCi/mL 98 0.59±3.27E!09 5.29E!09 3.0E!06

pH SU 98 6.5–8.5

# "
"The"New"York"Water"Quality"Standard"for"Class""B""is"provided"as"a"comparative"reference"for"pH.

Range:""5.8–8.3

$ "
"DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results."

! ""
Alpha"as"U!232.

% ""
Sampling"was"discontinued"in"2008.""Data"represent"measurements"from"the"most"recent"10"years"of""sampling,"1998"through

"""2007.

N"!"Number"of"samples.

Guideline
$

or!Standard
#

"
"Beta"as"Sr!90.

TABLE!B"!!

Historical!Radioactivity!and!pH!in!Surface!Water!at!Bigelow!Bridge

Cattaraugus!Creek!Background!(WFBIGBR)

Analyte Units N

WFBIGBR
%

Concentrations
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Reference!Values

Average

Gross!Alpha µCi/mL 12 !0.08±1.13E!09 < 1.61E!09 9.8E!08
!

Gross!Beta µCi/mL 12 1.88±0.83E!09 2.99E!09 1.1E!06
"

Tritium µCi/mL 12 2.63±9.19E!08 < 1.25E!07 1.9E!03

C"14 µCi/mL 2 !1.58±3.05E!08 < 3.22E!08 6.2E!05

Sr"90 µCi/mL 2 !1.46±5.76E!10 < 6.80E!10 1.1E!06

Tc"99 µCi/mL 2 0.82±2.18E!09 3.04E!09 4.4E!05

I"129 µCi/mL 2 4.45±9.49E!10 8.43E!10 3.3E!07

Cs"137 µCi/mL 2 1.33±2.62E!09 < 2.65E!09 3.0E!06

U"232 µCi/mL 2 !1.06±3.68E!11 < 4.30E!11 9.8E!08

U"233/234 µCi/mL 2 1.31±0.95E!10 1.92E!10 6.6E!07
#

U"235/236 µCi/mL 2 1.54±4.68E!11 < 5.32E!11 7.2E!07

U"238 µCi/mL 2 5.88±6.49E!11 9.07E!11 7.5E!07

Total!U µg/mL 2 2.04±0.12E!04 2.59E!04 !!

Pu"238 µCi/mL 2 !0.44±2.70E!11 < 3.01E!11 1.5E!07

Pu"239/240 µCi/mL 2 0.05±2.59E!11 < 2.81E!11 1.4E!07

Am"241 µCi/mL 2 0.25±2.61E!11 < 2.73E!11 1.7E!07

pH
$

SU 292 6.0–9.5Range:""6.4–8.7

! ""
Alpha"as"U!232.

"
"Beta"as"Sr!90.

# ""
DCS"for"U!233"used"for"this"comparison.

N"!"Number"of"samples.

% "
DOE"ingestion!based"DCSs"for"100"mrem/yr"dose"limit"are"provided"as"a"guideline"for"radiological"results.""

$ "
Sampling"for"nonradiological"constituents"was"discontinued"in"2008.""The"pH"values"represent"measurements"

"""from"the"most"recent"10"years"of"sampling,"1998"through"2007.

!!"No"Guideline"or"standard"available"for"these"analytes.

& "
"The"New"York"Water"Quality"Standard"for"Class""D""is"provided"as"a"comparative"reference"for"pH.

TABLE!B"!!

2015!Radioactivity!and!pH!in!Surface!Water!at!Fox!Valley!Road

Buttermilk!Creek!Background!(WFBCBKG)

Analyte Units N

WFBCBKG
$

Concentrations Guideline
%

or!Standard
&

Maximum
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APPENDIX B-5
!#,.;8%'5.,%"'<-"2+=2+:'5.,%">'-.,.

Gross!Alpha µCi/mL 1 !0.92±1.54E!09 NA 1.5E!08

Gross!Beta µCi/mL 1 2.67±0.91E!09 NA 1.5E!08

Tritium µCi/mL 1 1.41±8.56E!08 NA 2.0E!05

Haloacetic!Acids"Five!(5) mg/L 1 NA 0.005 0.060

Total!Trihalomethanes mg/L 1 NA 0.013 0.080

Disinfection!Byproducts

N"!"Number"of"samples.

NA"!"Not"applicable,"constituent"not"analyzed.

! ""
New"York"State"Department"of"Health"(NYSDOH)"MCLs"or"screening"levels"for"drinking"water"used"as"a"comparative

""""reference"(see"Table"B!1C).

TABLE!B"!A

2015!Water!Quality!Results!in!Drinking!Water

!at!Tap!Water!Locations!Inside!the!MPPB!and!RHWF!

Analyte Units N Standard
!

WNDNKMP

(Main!Plant)

WNDNKRH

(RHWF)

Analyte Units N
Results!from!Various!Site!

Tap!Water!Locations
Standard

!

E.!coli
"

NA 8 0!Postive:!8!Negative one!positive!sample

Total!Coliform
"

NA 8 0!Postive:!8!Negative two!or!more!positive!samples

Free!Residual!Chlorine
"

mg/L 8 Range:!0.27!"!1.22 greater!than!0.2!and!less!than!4.0

Nitrate!(as!N)
"

mg/L 1 1.16 10!mg/L

" !!
Analyzed!by!Cattaraugus!County!Health!Department!(CCHD).

TABLE!B"5B

2015!Biological!and!Chlorine!Results!in!Drinking!Water

at!Sitewide!Tap!Water!Locations

N"!Number!of!samples.

NA!"!Not!applicable.

! !
NYSDOH!MCLs!for!drinking!water!or!EPA!MCLGs,!whichever!is!more!stringent.!Notify!health!department!if!exceeded.
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Reference!Values

Average Maximum

Gross!Alpha µCi/mL 26 0.35E±7.17E!10 1.87E!09 7.61E!09

Gross!Beta µCi/mL 26 1.72E±0.81E!09 3.77E!09 1.56E!08

Conductivity µmhos/cm@"25ºC 26 146 385 NA

pH SU 26 6.5!8.5

Gross!Alpha µCi/mL 26 2.63E±8.50E!10 1.18E!09 7.61E!09

Gross!Beta µCi/mL 26 2.51E±0.81E!09 4.94E!09 1.56E!08

Conductivity µmhos/cm@"25ºC 26 240 564 NA

pH SU 26 6.5!8.5

Gross!Alpha µCi/mL 26 0.26E±1.14E!09 1.91E!09 7.61E!09

Gross!Beta µCi/mL 26 2.71E±0.87E!09 4.43E!09 1.56E!08

Conductivity µmhos/cm@"25ºC 26 440 698 NA

pH SU 26 6.5!8.5

! "
The"New"York"Water"Quality"Standard"for"Class""B""is"provided"as"a"comparative"reference"for"pH.

"
"Guideline"used"for"screening"sentinel"wells"is"the"background"groundwater"concentrations"as"shown"in"Table"D!1A,"

"""Appendix"D,"Summary"of"Groundwater.

TABLE!B"!G

2015!Radiological!Indicator!Results!from!the!Source!Water!Protection!Plan!Wells

NA"!"Not"applicable.

SU"!"Standard"units.

Concentrations Guideline
a

or!Standard
b

Range:""7.8!9.5

WNCT272

WNEHMKE

Range:""7.7!8.8

Range:""6.7!8.2

Analyte Units N

WWCOURT
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APPENDIX C
Summary of Air Monitoring Data

Total Average!

Isotope
!

Activity!Released
"

Concentration

(Ci) (µCi/mL)

Gross!Alpha 26 7.07±0.60E!07 9.52±0.81E!16 4.88E!15 NA
#

NA

Gross!Beta 26 1.63±0.03E!05 2.20±0.04E!14 2.60E!13 NA
#

NA

H"3 26 1.91±0.06E!03 2.57±0.08E!12 5.04E!12 2.1E!07 <0.0001

Co"60 2 3.47±4.25E!08 4.68±5.72E!17 < 1.05E!16 3.6E!10 <0.0001

Sr"90 2 3.27±0.13E!06 4.40±0.17E!15 7.12E!15 1.0E!10 <0.0001

I"129 2 1.26±0.04E!05 1.70±0.05E!14 1.83E!14 1.0E!10 0.0002

Cs"137 2 7.89±0.14E!06 1.06±0.02E!14 1.74E!14 8.8E!10 <0.0001

Eu"154 2 !1.41±8.01E!08 !0.19±1.08E!16 < 1.73E!16 7.5E!11 <0.0001

U"232
e

2 3.93±4.34E!09 5.30±5.84E!18 9.69E!18 4.7E!13 <0.0001

U"233/234
e

2 2.45±0.65E!08 3.30±0.87E!17 3.47E!17 1.0E!12
f

<0.0001

U"235/236
e

2 2.34±2.69E!09 3.15±3.63E!18 < 5.38E!18 1.2E!12 <0.0001

U"238
e

2 1.33±0.51E!08 1.79±0.69E!17 2.57E!17 1.3E!12 <0.0001

Pu"238 2 1.31±0.20E!07 1.76±0.27E!16 2.85E!16 8.8E!14 0.0020

Pu"239/240 2 2.24±0.26E!07 3.02±0.34E!16 4.17E!16 8.1E!14 0.0037

Am"241 2 4.06±0.31E!07 5.47±0.42E!16 8.18E!16 9.7E!14 0.0056

Sum!of!Ratios 0.0117

N"!"Number"of"samples.

NA"!"Not"applicable.

! "
Half!lives"are"listed"in"Table"UI!4.

" "
Total"volume"released"at"50,000"cubic"feet"per"minute"=""7.42E+14"mL/year.

$!!
DCS"for"Uranium!233"used"for"this"comparison.

# "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta."

TABLE!C"1

Total!Radioactivity!Released!at!Main!Plant!Stack!(ANSTACK)!in!2015

and!Comparison!of!Discharge!Concentrations!with!U.S.!DOE"Derived!Concentration!Standards!(DCSs)

Maximum

Concentration

(µCi/mL)

N

%
"Total"Uranium"="5.99±0.16E!02"g;"average"="8.07±0.21E!11"#g/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

& "
DCSs"are"used"as"reference"values"for"the"application"of"best"available"technology"per"DOE"Order"458.1.

DCS
&!

(µCi/mL)

Ratio!of!

Average!

Concentration!

to!DCS
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Total! Average!

Activity!Released Concentration

(Ci) (µCi/mL) (µCi/mL)

Gross!Alpha 10 1.15±3.36E!09 2.65±7.79E!17 6.46E!16 NA
!

Gross!Beta 10 9.62±9.99E!09 2.23±2.31E!16 7.48E!16 NA
!

Co"60 1 !2.11±1.61E!08 !4.88±3.73E!16 < 3.73E!16 3.6E!10

Sr"90 1 !1.03±1.29E!08 !2.38±2.99E!16 < 2.99E!16 1.0E!10

I"129 1 2.29±0.42E!07 5.31±0.98E!15 5.31E!15 1.0E!10

Cs"137 1 0.66±1.72E!08 1.52±3.99E!16 < 3.99E!16 8.8E!10

Eu"154 1 3.23±3.56E!08 7.49±8.25E!16 < 8.25E!16 7.5E!11

U"232
c

1 3.27±8.82E!10 0.76±2.04E!17 < 2.04E!17 4.7E!13

U"233/234
c

1 4.31±1.73E!09 9.97±4.01E!17 9.97E!17 1.0E!12
"

U"235/236
c

1 4.31±8.46E!10 1.00±1.96E!17 < 1.96E!17 1.2E!12

U"238
c

1 3.59±1.47E!09 8.32±3.39E!17 8.32E!17 1.3E!12

Pu"238 1 !5.49±8.03E!10 !1.27±1.86E!17 < 1.86E!17 8.8E!14

Pu"239/240 1 !0.03±8.84E!10 !0.01±2.05E!17 < 2.05E!17 8.1E!14

Am"241 1 6.31±9.89E!10 1.46±2.29E!17 < 2.29E!17 9.7E!14

NA"!"Not"applicable.

" "
DCS"for"Uranium!233"used"for"this"comparison.

Concentration

! "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

(µCi/mL)

# "
Total"Uranium"=""6.99±0.27E!03"g;"average"=""1.62±0.06E!10"µg/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

N"!"Number"of"samples.
$ "
DOE!derived"concentration"standards"(DCS's)"are"used"as"reference"values"for"the"application"of"best"available

"""technology"per"DOE"Order"458.1.

TABLE!C"2

2015!Effluent!Airborne!Radioactivity!at!Main!Plant!

Replacement!Ventilation!Emission!Unit!1!(ANRVEU1)!

Isotope N
DCS

$Maximum
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Total! Average!

Activity!Released Concentration

(Ci) (µCi/mL) (µCi/mL)

Gross!Alpha 26 !0.24±1.02E!08 !0.64±2.76E!17 < 2.40E!16 NA
b

Gross!Beta 26 4.95±3.13E!08 1.33±0.84E!16 4.20E!16 NA
b

Co"60 2 !0.18±2.02E!08 !0.48±5.44E!17 < 8.12E!17 3.6E!10

Sr"90 2 !2.09±1.90E!08 !5.63±5.11E!17 < 7.25E!17 1.0E!10

I"129 2 1.54±0.64E!07 4.15±1.73E!16 4.37E!16 1.0E!10

Cs"137 2 1.88±1.55E!08 5.07±4.17E!17 < 6.12E!17 8.8E!10

Eu"154 2 1.82±5.11E!08 0.49±1.38E!16 < 2.14E!16 7.5E!11

U"232
c

2 !0.17±1.28E!09 !0.45±3.46E!18 < 6.12E!18 4.7E!13

U"233/234
c

2 9.08±2.54E!09 2.45±0.68E!17 2.67E!17 1.0E!12
d

U"235/236
c

2 1.44±1.06E!09 3.89±2.86E!18 < 4.33E!18 1.2E!12

U"238
c

2 1.02±0.25E!08 2.74±0.67E!17 2.75E!17 1.3E!12

Pu"238 2 0.47±1.56E!09 1.28±4.20E!18 < 7.33E!18 8.8E!14

Pu"239/240 2 2.43±2.65E!09 6.56±7.14E!18 < 1.28E!17 8.1E!14

Am"241 2 1.13±1.50E!09 3.04±4.04E!18 < 6.76E!18 9.7E!14

NA"!"Not"applicable.

! "
DCS"for"Uranium!233"used"for"this"comparison.

Maximum

Concentration

(µCi/mL)

" "
Total"Uranium"="2.60±0.07E!02"g;"average"="7.01±0.19E!11"#g/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

Isotope N
DCS

#

TABLE!C"3

2015!Effluent!Airborne!Radioactivity!at!Vitrification!System!HVAC!(ANVITSK)!

# "
DOE!derived"concentration"standards"(DCS's)"are"used"as"reference"values"for"the"application"of"best"available

$ "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

N"!"Number"of"samples.

""technology"per"DOE"Order"458.1.
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Total! Average!

Activity!Released Concentration

(Ci) (µCi/mL) (µCi/mL)

Gross!Alpha 26 0.51±2.21E!09 0.76±3.31E!17 < 3.03E!16 NA
!

Gross!Beta 26 9.80±6.32E!09 1.47±0.95E!16 "" 5.38E!16 NA
!

H"3 26 1.53±0.50E!05 2.29±0.75E!13 7.60E!13 2.1E!07

Co"60 2 1.27±3.74E!09 1.90±5.60E!17 < 8.09E!17 3.6E!10

Sr"90 2 2.47±4.98E!09 3.69±7.46E!17 1.24E!16 1.0E!10

I"129 2 9.64±0.08E!06 1.44±0.01E!13 2.03E!13 1.0E!10

Cs"137 2 7.85±6.19E!09 1.17±0.93E!16 1.27E!16 8.8E!10

Eu"154 2 6.54±9.29E!09 0.98±1.39E!16 < 1.98E!16 7.5E!11

U"232
c

2 0.88±3.18E!10 1.31±4.77E!18 < 7.60E!18 4.7E!13

U"233/234
c

2 2.18±0.58E!09 3.27±0.86E!17 3.44E!17 1.0E!12
"

U"235/236
c

2 2.55±2.20E!10 3.82±3.30E!18 5.49E!18 1.2E!12

U"238
c

2 1.98±0.56E!09 2.97±0.84E!17 3.47E!17 1.3E!12

Pu"238 2 1.60±3.32E!10 2.39±4.96E!18 < 7.75E!18 8.8E!14

Pu"239/240 2 4.73±5.01E!10 7.08±7.50E!18 < 1.11E!17 8.1E!14

Am"241 2 6.34±4.64E!10 9.49±6.95E!18 1.78E!17 9.7E!14

NA"!"Not"applicable.

" "
DCS"for"Uranium!233"used"for"this"comparison.

TABLE!C"4

2015!Effluent!Airborne!Radioactivity!at!Supernatant!Treatment!System!(ANSTSTK)!

Isotope N
DCS

#
Maximum

Concentration

(µCi/mL)

# "
DOE!derived"concentration"standards"(DCS's)"are"used"as"reference"values"for"the"application"of"best"available"

"""technology"per"DOE"Order"458.1.

! "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

$ "
Total"Uranium"="5.33±0.14E!03"g;"average"="7.99±0.22E!11"µg/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

N"!"Number"of"samples.
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Appendix C. Summary of Air Monitoring Data

Total! Average!

Activity!Released Concentration

(Ci) (µCi/mL) (µCi/mL)

Gross!Alpha 26 !3.26±6.04E!09 !2.69±4.97E!17 2.34E!16 NA
!

Gross!Beta 26 !1.56±1.78E!08 !1.28±1.47E!16 8.81E!16 NA
!

Co"60 2 0.13±1.16E!08 1.04±9.53E!17 < 1.50E!16 3.6E!10

Sr"90 2 !1.18±0.99E!08 !9.67±8.12E!17 < 1.17E!16 1.0E!10

I"129 2 3.27±3.42E!08 2.69±2.81E!16 < 4.40E!16 1.0E!10

Cs"137 2 0.98±1.05E!08 8.10±8.65E!17 1.64E!16 8.8E!10

Eu"154 2 1.14±3.30E!08 0.94±2.71E!16 < 4.47E!16 7.5E!11

U"232
c

2 3.03±8.61E!10 2.49±7.08E!18 < 1.16E!17 4.7E!13

U"233/234
c

2 4.23±1.50E!09 3.48±1.24E!17 3.84E!17 1.0E!12
"

U"235/236
c

2 5.47±6.84E!10 4.50±5.63E!18 1.05E!17 1.2E!12

U"238
c

2 5.95±1.66E!09 4.90±1.37E!17 4.91E!17 1.3E!12

Pu"238 2 0.50±1.03E!09 4.10±8.50E!18 < 1.43E!17 8.8E!14

Pu"239/240 2 1.59±1.34E!09 1.31±1.10E!17 1.79E!17 8.1E!14

Am"241 2 0.80±8.42E!10 0.66±6.92E!18 < 1.01E!17 9.7E!14

NA"!"Not"applicable.

" "
DCS"for"Uranium!233"used"for"this"comparison.

N"!"Number"of"samples.

Maximum

Concentration

(µCi/mL)

# "
DOE!derived"concentration"standards"(DCS's)"are"used"as"reference"values"for"the"application"of"best"available"

"""technology"per"DOE"Order"458.1.

! "
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

$ "
Total"Uranium"=""1.24±0.03E!02"g;"average"=""1.02±0.03E!10"µg/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

TABLE!C"5

2015!Effluent!Airborne!Radioactivity!at!Remote"Handled!Waste!Facility!(ANRHWFK)!

Isotope N
DCS

#
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Total! Average!

Activity!Released Concentration

(Ci) (µCi/mL) (µCi/mL)

Gross!Alpha 81 7.45±2.11E!09 2.59±0.74E!17 1.16E!16 NA
!

Gross!Beta 81 4.06±0.62E!08 1.41±0.22E!16 1.05E!15 NA
!

Co"60 2 !0.82±1.80E!09 !2.84±6.25E!18 < 1.10E!17 3.6E!10

Sr"90 2 !1.39±2.31E!09 !4.82±8.05E!18 < 1.34E!17 1.0E!10

Cs"137 2 !0.45±2.13E!09 !1.55±7.42E!18 < 1.41E!17 8.8E!10

Eu"154 2 4.87±5.41E!09 1.69±1.88E!17 < 3.43E!17 7.5E!11

U"232
d

2 0.56±1.61E!10 1.94±5.61E!19 < 8.13E!19 4.7E!13

U"233/234
d

2 2.60±0.42E!09 9.06±1.46E!18 9.34E!18 1.0E!12
"

U"235/236
d

2 2.96±1.58E!10 1.03±0.55E!18 1.11E!18 1.2E!12

U"238
d

2 2.36±0.39E!09 8.20±1.37E!18 8.21E!18 1.3E!12

Pu"238 2 !0.72±1.33E!10 !2.51±4.63E!19 < 7.99E!19 8.8E!14

Pu"239/240 2 1.64±2.10E!10 5.72±7.31E!19 < 1.23E!18 8.1E!14

Am"241 2 1.61±2.44E!10 5.59±8.49E!19 < 1.38E!18 9.7E!14

NA"!"Not"applicable.

" "
DCS"for"Uranium!233"used"for"this"comparison.

TABLE!C"8

2015!Effluent!Airborne!Radioactivity!at!Outdoor!Ventilation!Enclosures/Portable!Ventilation!Units

DCS
#

NIsotope

Maximum

# "
DOE!derived"concentration"standards"(DCS's)"are"used"as"reference"values"for"the"application"of"best"available"

"""technology"per"DOE"Order"458.1.

! ""
DCSs"do"not"exist"for"indicator"parameters"gross"alpha"and"gross"beta.

$ "
Total"Uranium"="8.05±0.23E!03"g;"average"="2.80±0.08E!11"#g/mL,"includes"uranium"contribution"from"

"""glass"fiber"filter"matrix.

N"!"Number"of"samples.

(OVE/PVUs)

Concentration
%

(µCi/mL)

%!
Maximum"concentrations"for"gross"alpha"and"gross"beta"were"selected"from"PVUs"that"ran"long"enough

""""to"obtain"detection"limits"comparable"to"continuously"operated"units."

!
!!"#$!$##%#%&!'()*%)$+!,)-!.#$/)*,/#%!,$%!01$)/1-#%!2)/"!,!3456!!71!345!(8#!-#9()-#%!%(-)$+!:;<=6

TABLE!C"6

2015!Effluent!Airborne!Radioactivity!at!Contact!Size"Reduction!Facility!(ANCSRFK)

Permanent!Stack!Ventilation!Inoperable!
!

No!operation!of!stack!ventilation!during!CY2015.

!"#$%&'()

*+,-&%../0123&"4567521&89:479;34<43=&93&'72394215&>75342?&92:&@9;A9?42?&B9;4/43=&C"D'>@BEF

>39;A&G1234/93472&H..I&>=J31K&L4:&D73&HM15931&L0542?&'N&*+,-O

D7&9;34<43=&51P04542?&<1234/93472&42&3Q1&'>@B&42&*+,-O
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Average Maximum Average Maximum

AF01_N !" #$!%&!$'#(!)" )$*"(!)' )$+#&%$)%(!), -$-#(!),

AF02_NNE !" *$*%&)$#-(!)" )$"+(!)' )$+*&%$%*(!), -$"'(!),

AF03_NE !" #$')&!$!!(!)" )$+%(!)' )$+"&%$%*(!), -$-'(!),

AF04_ENE !" #$-#&)$**(!)" !$!%(!)' )$+'&%$%+(!), -$-'(!),

AF05_E !" #$''&!$%)(!)" )$*-(!)' )$++&%$%*(!), -$''(!),

AF06_ESE !" #$+"&!$%%(!)" !$))(!)' )$+#&%$%*(!), -$!"(!),

AF07_SE !" #$%,&)$*)(!)" )$++(!)' )$+%&%$%+(!), -$!'(!),

AF08_SSE !" #$,"&)$#)(!)" )$"+(!)' )$+!&%$%+(!), -$!"(!),

AF09_S !" #$,!&)$#"(!)" )$*-(!)' )$+-&%$%+(!), -$-"(!),

AF10_SSW !" #$"+&!$))(!)" )$*!(!)' )$+"&%$%*(!), -$-,(!),

AF11_SW !" #$''&)$#,(!)" !$%)(!)' )$+'&%$%+(!), -$")(!),

AF12_WSW !" #$-*&)$*"(!)" )$*%(!)' )$++&%$%+(!), -$-%(!),

AF13_W !" )$%%&%$!)(!)' )$#+(!)' )$+"&%$%*(!), -$,+(!),

AF14_WNW !" #$#,&)$#-(!)" )$+*(!)' )$+-&%$%+(!), -$,-(!),

AF15_NW !" )$%)&%$)#(!)' )$*+(!)' )$+)&%$%+(!), -$,)(!),

AF16_NNW !" #$#+&)$#"(!)" )$*'(!)' )$+,&%$%+(!), -$!#(!),

AF16HNNW !" )$%)&%$)+(!)' !$%'(!)' )$*-&%$%+(!), -$#)(!),

AFGRVAL !" #$+%&)$#%(!)" )$"%(!)' )$+-&%$%+(!), -$)-(!),

Gross!Beta

."!"./0123"45"6708926$

N

TABLE!C"9

2015!Gross!Alpha!and!Gross!Beta!Radioactivity!at!Nearsite!Ambient!Air!Sampling!Locations!

and!at!Background!Great!Valley!Location!(AFGRVAL)

Monitoring!

Location
µCi/mL

Gross!Alpha

µCi/mL
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Sr!90 I!129 Cs!137

1.9E!14 9.1E!15 1.9E!14

AF01_N 4 !0.15±1.20E!16 !1.27±7.27E!17 !0.42±1.07E!16

AF02_NNE 4 !0.55±1.26E!16 !0.06±6.95E!17 2.21±9.15E!17

AF03_NE 4 0.04±1.28E!16 4.30±8.27E!17 0.24±1.13E!16

AF04_ENE 4 !0.32±1.10E!16 !0.31±1.04E!16 1.79±9.89E!17

AF05_E 4 !0.33±1.24E!16 3.02±9.33E!17 !0.34±1.19E!16

AF06_ESE 4 !0.41±1.15E!16 !0.45±1.01E!16 0.64±1.26E!16

AF07_SE 4 0.63±1.29E!16 1.02±6.72E!17 0.11±1.01E!16

AF08_SSE 4 0.10±1.23E!16 !0.91±7.98E!17 0.53±1.29E!16

AF09_S 4 0.33±1.36E!16 !0.26±7.83E!17 !0.22±1.04E!16

AF10_SSW 4 0.05±1.42E!16 0.99±9.47E!17 1.05±8.82E!17

AF11_SW 4 !0.81±1.13E!16 !0.46±1.04E!16 !0.29±1.04E!16

AF12_WSW 4 !0.52±1.15E!16 0.57±1.47E!16 3.62±9.23E!17

AF13_W 4 !0.12±1.23E!16 0.25±7.63E!17 1.80±9.48E!17

AF14_WNW 4 0.50±1.14E!16 0.26±6.09E!17 5.10±8.66E!17

AF15_NW 4 0.15±1.19E!16 !1.44±7.13E!17 1.49±9.04E!17

AF16_NNW 4 0.29±1.32E!16 0.05±9.11E!17 0.03±9.26E!17

AF16HNNW
! 4 !0.31±2.24E!17 0.05±9.11E!17

" 1.31±3.65E!17

AFGRVAL
#

4 !0.26±1.13E!16 !0.87±1.16E!16 0.02±1.12E!16

Pu!238 Pu!239/240 Am!241

2.1E!15 2.0E!15 1.9E!15

AF01_N 4 3.53±8.85E!18 1.16±1.27E!17 1.35±8.50E!18 < 0.042

AF02_NNE 4 !0.86±6.77E!18 !0.80±9.22E!18 1.36±9.28E!18 < 0.040

AF03_NE 4 2.75±8.56E!18 2.20±7.88E!18 2.47±8.31E!18 < 0.041

AF04_ENE 4 0.27±7.21E!18 0.40±1.06E!17 2.08±8.67E!18 < 0.043

AF05_E 4 0.53±1.24E!17 0.14±1.10E!17 1.66±9.71E!18 < 0.047 <="Max"ratio

AF06_ESE 4 !1.44±9.04E!18 !0.03±1.07E!17 2.87±7.22E!18 < 0.044 """"""""in"2015.

AF07_SE 4 1.11±9.17E!18 3.08±9.71E!18 1.50±5.99E!18 < 0.038

AF08_SSE 4 3.80±8.48E!18 1.41±8.95E!18 1.21±7.77E!18 < 0.041

AF09_S 4 4.65±8.51E!18 2.97±8.37E!18 2.83±6.28E!18 < 0.039

AF10_SSW 4 0.47±6.53E!18 0.69±7.40E!18 2.60±9.56E!18 < 0.041

AF11_SW 4 !1.33±7.09E!18 4.57±8.48E!18 2.99±8.75E!18 < 0.042

AF12_WSW 4 !0.17±5.74E!18 4.14±8.66E!18 2.74±8.83E!18 < 0.046

AF13_W 4 0.91±6.48E!18 3.98±8.17E!18 0.34±1.05E!17 < 0.040

AF14_WNW 4 !0.21±6.13E!18 3.97±8.08E!18 2.40±5.97E!18 < 0.035

AF15_NW 4 0.04±7.23E!18 0.54±8.71E!18 5.07±9.68E!18 < 0.038

AF16_NNW 4 1.77±6.81E!18 1.18±8.36E!18 3.99±8.52E!18 < 0.042

AF16HNNW
!

4 0.01±1.45E!18 0.17±2.00E!18 0.82±1.85E!18 < 0.018

AFGRVAL
#

4 0.43±8.51E!18 0.58±1.28E!17 1.92±6.78E!18 < 0.044

# "
AFGRVAL

"
is"the"background"sampling"location,"approximately"29"km"south"of"the"WVDP.

Compliance"Ratio

"(Sum"of"Ratios)

Annual"Average"Concentration"(µCi/mL)

U!232

1.3E!15

$
"NESHAP"!"National"Emmissions"Standards"for"Hazardous"Air"Pollutants,"U.S."EPA"40"CFR"Part"61.

% "
NESHAP"Concentration"Levels"for"Environmental"Compliance,"40"CFR"Part"61,"Appendix"E,"Table"2.

!!!
Location"AF16HNNW"is"the"high"volume"sampler"at"the"same"location"as"AF16_NNW.

" ""
The"low"volume"result"for"I!129"is"reported"at"the"high"volume"sampler"in"order"to"calculate"an"equivalent"sum"

"""of"ratios"and"estimated"dose."I!129"is"not"measured"at"the"high"volume"sampler.

1.57±2.38E!18

NESHAP!Compliance!

Annual"Average"Concentration"(µCi/mL)
Location N

NESHAP!Compliance!

Location N

TABLE!C"10

2015!Ambient!Airborne!Radioactivity!

and!Comparison!to!the!NESHAP
$
Concentration!Levels!for!Environmental!Compliance

!0.28±8.28E!18

0.36±1.03E!17

2.06±8.83E!18

1.47±7.46E!18

0.42±9.32E!18

!0.11±1.05E!17

0.22±1.01E!17

1.31±8.21E!18

0.35±9.31E!18

!0.12±8.48E!18

3.88±9.73E!18

!0.48±8.67E!18

1.14±8.28E!18

1.22±9.27E!18

0.08±1.05E!17

4.69±8.36E!18

3.83±9.82E!18
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!"#$%

!"&!!$#'"()"*+,-.$(

AFGRVAL
! < 0.044

Background!sampling!location

!!!(2015!Dose!<!0.44!mrem/year)

/",-.0+&1$"!$#'"()"*+,-.$(%

AF01_N < 0.042

AF02_NNE < 0.040

AF03_NE < 0.041

AF04_ENE < 0.043

AF05_E < 0.047
Critical!Receptor (for!reporting!purposes)

!!!(2015!Dose!<!0.47!mrem/year)

AF06_ESE < 0.044

AF07_SE < 0.038

AF08_SSE < 0.041

AF09_S < 0.039

AF10_SSW < 0.041

AF11_SW < 0.042

AF12_WSW < 0.046

AF13_W < 0.040

AF14_WNW < 0.035

AF15_NW < 0.038

AF16_NNW < 0.042

!"&!!$#'"()"*+,-.$(

AF16HNNW
d

< 0.018 High!volume!sampler

! !
AFGRVAL

!
is!the!background!sampling!location,!approximately!29!km!south!of!the!WVDP.

" !!
Location!AF16HNNW!is!the!high!volume!sampler!at!the!same!location!as!AF16_NNW.

TABLE!C"11

2015!Summary!of!NESHAP
#
Concentration!Levels!for!Environmental!Compliance

2"1+#0"&

#
!NESHAP!"!National!Emission!Standards!for!Hazardous!Air!Pollutants,!U.S.!EPA!40!CFR!Part!61.

$ !!
Sum!of!ratios!=!sum!of!(Average!concentration!per!isotope!/!NESHAP!Concentration!Levels!for!

!!!Environmental!Compliance,!40!CFR!Part!61,!Appendix!E,!Table!2).

*3,""4"5+#0"%
6
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!"#$%&'()%#*+)*,-*'../%.)0%1.'*2
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APPENDIX D-1
Summary of Groundwater Screening Levels and

!"#$%$#&'()#*%+#%,*'-./.+0

Groundwater Sampling Methodology

!"#$%&'()*"+,(-./*,+("*+0#//*0)*&+1"#-+-#%2)#"2%3+'*//,+$,2%3+*2)4*"+&*&20()*&+5*6#%+'*//+7(2/*",+#"+7/(&&*"+.$-.,8+

9(2/*",+("*+$,*&+2%+/#':;2*/&+'*//,<+7/(&&*"+.$-.,+("*+$,*&+2%+'*//,+'2)4+3##&+'()*":;2*/&2%3+04("(0)*"2,=0,8++542,+,(-./2%3+

*>$2.-*%)+2,+&*&20()*&+)#+(%+2%&2?2&$(/+'*//+)#+"*&$0*+)4*+/2@*/24##&+#1+,(-./*+0#%)(-2%(=#%+1"#-+*A)*"%(/+-()*"2(/,+#"+

0"#,,+0#%)(-2%(=#%8

5#+*%,$"*+)4()+#%/;+"*."*,*%)(=?*+3"#$%&'()*"+2,+,(-./*&B+)4"**+'*//+?#/$-*,+("*+"*-#?*&+C.$"3*&D+1"#-+)4*+'*//+7*1#"*+

)4*+(0)$(/+,(-./*,+("*+0#//*0)*&8+E%+/#':;2*/&+'*//,B+.$-.2%3+#"+7(2/2%3+)#+&";%*,,+."#?2&*,+,$F02*%)+.$"32%38++G#%&$0=?2);+

(%&+.H+("*+-*(,$"*&+7*1#"*+(%&+(I*"+,(-./2%3+)#+0#%J"-+)4*+3*#04*-20(/+,)(72/2);+#1+)4*+3"#$%&'()*"+&$"2%3+,(-./2%38

54*+7(2/*"B+(+)$7*+'2)4+(+04*0@+?(/?*+()+)4*+7#K#-B+ 2,+ /#'*"*&+,/#'/;+ 2%)#+)4*+'*//+)#+-2%2-2L*+(32)(=#%+#1+)4*+'()*"+

0#/$-%8++54*+7(2/*"+0#%)(2%2%3+)4*+3"#$%&'()*"+2,+)4*%+'2)4&"('%+1"#-+)4*+'*//+(%&+*-.=*&+2%)#+(+,(-./*+0#%)(2%*"8+

9/(&&*"+.$-.,+$,*+0#-."*,,*&+(2"+)#+3*%)/;+,>$**L*+(+5*6#%+7/(&&*"+)4()+."*?*%),+(2"+0#%)(0)+'2)4+)4*+3"#$%&'()*"+(,+

2)+2,+.$-.*&+2%)#+(+,(-./*+0#%)(2%*"+'2)4+(+-2%2-$-+#1+(32)(=#%+(%&+-2A2%38++M+04*0@+?(/?*+*%,$"*,+)4()+)4*+'()*"+6#',+

2%+#%/;+#%*+&2"*0=#%8

!"#$%&'()*"+,(-./*,+("*+0##/*&+(%&+."*,*"?*&B+'2)4+04*-20(/,+21+"*>$2"*&B+)#+-2%2-2L*+04*-20(/+(%&N#"+72#/#320(/+04(%3-

*,+(I*"+,(-./*+0#//*0=#%8+M+,)"20)+04(2%:#1:0$,)#&;+."#)#0#/+2,+1#//#'*&+1#"+(//+,(-./*,+0#//*0)*&+7;+)4*+OPQR8

1",)*23#+4"'5$"44*.*6'-474&0'815-09':,"';#2.,&,6.$#&'<,*0%+)4*+0='9(0@3"#$%&+?(/$*,+1#"+"(&2#/#320(/+0#%,=)$*%),+2%+3"#$%&-

'()*"+'*"*+&*"2?*&+1#"+)4*+G#""*0=?*+S*(,$"*,+T)$&2*,+2%+UVVW+$,2%3+&()(+1"#-+7(0@3"#$%&+'*//,+XVYB+ZVYB+[V\B+(%&+YXVU+

2%+)4*+,(%&+(%&+3"(?*/+$%2)+#%+)4*+%#")4+./()*($+1#"+,(-./*,+0#//*0)*&+1"#-+YWWY+)4"#$34+T*.)*-7*"+UVVW8++54*+W]^+$..*"+

0#%J&*%0*+/2-2)+C_G`D+'(,+(../2*&+2%+(+,2-2/("+,)(=,=0(/+0(/0$/(=#%+1#"+*(04+"(&2#/#320(/+0#%,=)$*%)8+54*+,2)*:,.*02J0+!T`,+1#"+

"(&2#/#320(/+0#%,=)$*%),+'*"*+,*)+)#+)4*+3"*()*"+#1+)4*+7(0@3"#$%&+/*?*/,+#"+)4*+abTQcG+5*04%20(/+(%&+d.*"(=#%(/+!$2&(%0*+

T*"2*,+C5d!TD+Y8Y8Y+G/(,,+!M+3"#$%&'()*"+>$(/2);+,)(%&("&+1#"+*(04+"(&2#/#320(/+0#%,=)$*%)8++54*+abTQcG+5d!T+,)(%&("&,+("*+

#%/;+*,)(7/2,4*&+1#"+3"#,,+(/.4(+(%&+3"#,,+7*)(+0#%0*%)"(=#%,B+0#%,*>$*%)/;+-#,)+#1+)4*+,0"**%2%3+?(/$*,+1#"+"(&2#/#320(/+0#%-

,=)$*%),+("*+,*)+)#+*>$(/+)4*+,2)*+7(0@3"#$%&+?(/$*,8++54*+!T`,+1#"+"(&2#/#320(/+0#%,=)$*%),+("*+/2,)*&+2%+5(7/*+Q:YM8

54*+,2)*+-#%2)#"2%3+'*//+"(&2#/#320(/+0#%0*%)"(=#%,+."*,*%)*&+2%+)4*+&()(+)(7/*,+ 2%+M..*%&2A+Q:U+("*+0#-.("*&+'2)4+)4*,*+

!T`,8+9#/&2%3+2%&20()*,+)4()+)4*+-*(,$"*&+0#%0*%)"(=#%+*A0**&*&+)4*+!T`8

1",)*23#+4"'5$"44*.*6'-474&0':,"'>4+#&0='54*+0(/0$/()*&+OPQR+!T`,+1#"+-*)(/,+'*"*+*,)(7/2,4*&+2%+OPQR:ZWZB+a#")4+R/(-

)*($+R/$-*+M"*(+G4("(0)*"2L(=#%+e*.#")8++54*+!T`,+1#"+-*)(/,+'*"*+,*/*0)*&+(,+(+3"*()*"+#1+)4*+abTQcG+5d!T+Y8Y8Y+G/(,,+!M+

!"#$%&'()*"+f$(/2);+T)(%&("&,+#"+7(0@3"#$%&+0#%0*%)"(=#%,+2%+3"#$%&'()*"+(,+&#0$-*%)*&+2%+M..*%&2A+c+#1+OPQR:ZWZ8++

54*+3"#$%&'()*"+7(0@3"#$%&+0#%0*%)"(=#%,+'*"*+&*"2?*&+1"#-+(+,)(=,=0(/+0(/0$/(=#%+#1+)4*+-*(%+./$,+)'#+,)(%&("&+&*?2-

(=#%,+1#"+-*)(/,+&()(+0#//*0)*&+1"#-+1#$"+7(0@3"#$%&+'*//,+CXVYB+ZVYB+[V\B+(%&+'*//+YXVUD8++c/*?()*&+/*?*/,+#1+04"#-2$-+(%&+

%20@*/+'*"*+2&*%=J*&+2%+,2)*+'*//,+0#%,)"$0)*&+'2)4+,)(2%/*,,+,)**/+C'4204+2%0/$&*,+XVYB+ZVYB+(%&+[V\DB+(,+."*,*%)*&+)#+abTQcG+

2%+(+"*.#")+*%=)/*&+g2%(/+e*.#")h+c?(/$(=#%+#1+)4*+R2/#)+R"#3"(-+)#+E%?*,=3()*+G4"#-2$-+i+a20@*/+G#%0*%)"(=#%+2%+!"#$%&-

'()*"+2%+)4*+T(%&+i+!"(?*/+_%2)+COPaTGdB+YWWjD8++54*+J%&2%3,+#1+)42,+"*.#")+'*"*+,$7,*>$*%)/;+(00*.)*&+7;+abTQcG+2%+)4*2"+

-*-#"(%&$-+&()*&+T*.)*-7*"+Y]B+YWWj8



Appendix D. Summary of Groundwater Monitoring Data

WVDP Annual Site Environmental Report - Calendar Year 2015D-2

G#%,*>$*%)/;B+)4*+-(k#"2);+#1+)4*+04"#-2$-+(%&+%20@*/+"*,$/),+1"#-+)4*,*+,)(2%/*,,:,)**/+'*//,+'*"*+#-2K*&+1"#-+)4*+&()(,*)+

$,*&+)#+*,)(7/2,4+7(0@3"#$%&B+"*/;2%3+."2-("2/;+#%+)4*+"*,$/),+1"#-+.#/;?2%;/+04/#"2&*+CRPGD+'*//+YXVU+1#"+)4*,*+)'#+0#%,=)$-

*%),8+54*+3"#$%&'()*"+,0"**%2%3+?(/$*,+1#"+-*)(/,+("*+/2,)*&+2%+5(7/*+Q:Y98
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Compound

PQL

(µg/L) Compound

PQL

(µg/L)

Acenaphthene 10 2,4!Dinitrotoluene 10

Acenaphthylene 10 2,6!Dinitrotoluene 10

Acetophenone 10 Diphenylamine 10

2!Acetylaminofluorene 10 Ethyl"methanesulfonate 10

4!Aminobiphenyl 10 Famphur 10

Analine 10 Fluoranthene 10

Anthracene 10 Fluorene 10

Aramite 10 Hexachlorobenzene 10

Benzo[a]anthracene 10 Hexachlorobutadiene 10

Benzo[a]pyrene 10 Hexachlorocyclopentadiene 10

Benzo[b]fluoranthene 10 Hexachloroethane 10

Benzo[ghi]perylene 10 Hexachlorophene 10

Benzo[k]fluoranthene 10 Hexachloropropene 10

Benzyl"alcohol 10 Indeno(1,2,3,!cd)pyrene 10

Bis(2!chloroethyl)ether 10 Isodrin 10

Bis(2!chloroethoxy)methane 10 Isophorone 10

Bis(2!chloroisopropyl)ether 10 Isosafrole 10

Bis(2!ethylhexyl)phthalate 10 Kepone 10

4!Bromophenyl"phenyl"ether 10 Methapyrilene 10

Butyl"benzyl"phthalate 10 Methyl"methanesulfonate 10

Chlorobenzilate 10 3!Methylcholanthrene 10

2!Chloronaphthalene 10 2!Methylnapthalene 10

2!Chlorophenol 10 1,4!Naphthoquinone 10

4!Chlorophenyl"phenyl"ether 10 1!Naphthylamine 10

Chrysene 10 2!Naphthylamine 10

Di!n!butyl"phthalate 10 Nitrobenzene 10

Di!n!octyl"phthalate 10 5!Nitro!o!toluidine 10

Diallate 10 4!Nitroquinoline"1!oxide 40

Dibenz[a,h]anthracine 10 N!Nitrosodi!n!butylamine 10

Dibenzofuran 10 N!Nitrosodiethylamine 10

3,3!Dichlorobenzidine 10 N!Nitrosodimethylamine 10

2,4!Dichlorophenol 10 N!Nitroso!di!n!propylamine 10

2,6!Dichlorophenol 10 N!Nitrosodiphenylamine 10

Diethyl"phthalate 10 N!Nitrosomethylethylamine 10

Dimethoate 10 N!Nitrosomorpholine 10

7,12!Dimethylbenz[a]anthracene 10 N!Nitrosopiperidine 10

3,3!Dimethylbenzidine 20 N!Nitrosopyrrolidine 10

2,4!Dimethylphenol 10 Naphthalene 10

Dimethyl"phthalate 10 0,0,0!Triethyl"phosphorothioate 10

4,6!Dinitro!o!cresol 25 O,O!Diethyl"O!2!pyrazinylphosphorothioate 10

2,4!Dinitrophenol 25

!!
Title"6"of"the"Official"Compilation"of"Codes,"Rules,"and"Regulations"of"the"State"of"New"York.

TABLE!D"1C!(!"#$%#&'( )

Practical!Quantitation!Limits!(PQLs)!

6!NYCRR
! !
Appendix!33!Semi"Volatile!Organic!Compounds

Note:"Specific"quantitation"limits"are"highly"matrix"dependent"and"may"not"always"be"achievable.
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APPENDIX D-2
Groundwater Monitoring Data
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>RB)B>?@B'99DF;'SD8,
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"
# TI8BK7LHBU?(B('EF?D?GF;'DB;?6H@F@586@HB'(8BH8@B8V5'DB@?B@I8BD'(G8(B?UB@I8BS';WG(?56EB;?6;86@('@F?6HB?(B@I8BT<K7B#,#,#
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C@ C@ DE>FGHFI DEFFGHFJ DEKIGHFK

!"# $%&' ()*+!, -./! !00" !."#1,.,"2+"0 !"#$%&"&'()&! *"'#%'"**()&+

!"# $%&' 345+!, -./! /!#/ +6."!1#.!72+"0 ,"-$%&"&'()&! !.881!."-2+"-

!"# $%&' 9:;+!, 6.0- /!0" +8.8,18.062+"0 +".,%&"&'()&! ".0-1!."82+"-

!"# $%&' $:<+!, -.!8 /!/# +".-/18./!2+"0 +"'-%&"&'()&! *"$'%'"&-()&+

!", $%&' ()*+!, -./# /#86 +8.6!1#.6/2+"0 !"--%&"&'()&! '"-'%'"*$()&+

!", $%&' 345+!, -./! /#,# 6.,!1,.6-2+"0 !"+&%&"&'()&! !.8/1!."62+"-

!", $%&' 9:;+!, -."7 /,"7 +!.8/1#.072+"0 ,"*&%&"&'()&! !.8,1!."02+"-

!", $%&' $:<+!, -./" /,77 6.!!1#.7-2+"0 +"&$%&"&'()&! !.//1!."#2+"-

!"6 $%&' ()*+!, 6.,0 !8!# !.8!1#.8"2+"0 '"*.%&"&*()&, ."!-%'"$*()&+

!"6 $%&' 345+!, 6.7# !-!8 +-.,#1#.##2+"0 '"#&%&"&*()&, !"&!%'".$()&+

!"6 $%&' 9:;+!, 6.-, !7!# +,.-61,./-2+"0 *"$&%&"&*()&, ,"$&%'".-()&+

!"6 $%&' $:<+!, 6.77 !-// +".,618.#-2+"0 *"$+%&"&*()&, +"*+%'"*!()&+

!!! $%&' ()*+!, 6.7! -6# '"-*%&".+()&- ."*+%&"&$()&, ".##1!.!62+"-

!!! $%&' 345+!, 6.-, 06# 0.7!18.-/2+"0 $"-'%&"&*()&, ".7#1!."/2+"-

!!! $%&' 9:;+!, 6.,/ !--/ !."61".862+"7 ,"+!%&"&$()&, ".6,1!."/2+"-

!!! $%&' $:<+!, 6.,- 0,, ,.7,18.-82+"0 ,"'$%&"&$()&, ".0#1!.""2+"-

!!6 $%&' 345+!, -.!, /6!7 +,./#1,./#2+"0 $"&$%&"&'()&! ,.7710.002+"7

!!6 $%&' $:<+!, -."6 /6"/ +8.!,1,."62+"0 $"#-%&"&'()&! !.881!."#2+"-

/", $%&' 345+!, -."6 ,-## +!."-1".6-2+"7 !.!"1".-02+"7 !."/1!.!82+"-

/", $%&' $:<+!, -."# 8",/ +8.#!10.8,2+"0 !.//1".6,2+"7 +!.-010.072+"7

#"6 $%&' ()*+!, -.87 7!7 +!.-81!.682+"0 !.6"1!.6-2+"0 ".881!.!#2+"-

#"6 $%&' 345+!, -.!8 0-" +8.#71/.8"2+"0 6.8#1!.762+"0 ".0,1!.!"2+"-

#"6 $%&' 9:;+!, -./" 7/0 /./!1/.",2+"0 -.8#1!.062+"0 +/.,717.#,2+"7

#"6 $%&' $:<+!, -./, 7"6 +/./-1!.-!2+"0 6.661!.,-2+"0 /.8610.!82+"7

#"7 $%&' ()*+!, -.8" #"67 +!.8!1".0#2+"7 *"'&%&"&'()&. "./01!.!62+"-

#"7 $%&' 345+!, -.88 #8,7 #.--17."-2+"0 *"*-%&"&'()&. ".001!."#2+"-

#"7 $%&' 9:;+!, -."0 ##-" '"-&%'".#()&- *"!.%&"&'()&. /.6,10.0/2+"7

#"7 $%&' $:<+!, -./8 #/", ".!"1!.#82+"7 *"'&%&"&'()&. 0.0!10.062+"7

!
=>?@*)4AB<=;CDBEBC5=BD=*:A)EBF:=EC=CEG:*=H:AAD=HBEGB5=EG:=D)I:=G?@*CJ:CACJB<=45BE.

'K=+='CE=);;AB<)LA:.

'CE:M=NCA@B5J=B5@B<)E:D=*)@BCACJB<)A=<C5<:5E*)EBC5=EG)E=:O<::@D=EG:=P9Q.

9R=+=9E)5@)*@=45BED.

"
=SG:=P9QD=TC*=*)@BCACJB<)A=<C5DEBE4:5ED=)*:=D:E=:U4)A=EC=EG:=A)*J:*=CT=EG:=L)<VJ*C45@=<C5<:5E*)EBC5D=C*=EG:=S%P9=!.!.!

/012(34)*035#"'%&'.*) 6

*&'!3789:;<=>?3@ABCD=B3E?>F3=GA3H<893<893I?<JAD3K8:=

?-".')L$%*-<4#-**'&'M<!*6*/1
"
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Location

Code

Hydraulic

Position
!

Date

Collected

pH

SU

Conductivity

µmhos/cm@!

25 ºC

Gross!Alpha

µCi/mL

Gross!Beta

µCi/mL

Tritium

µCi/mL

NA NA 1.50E"08 1.00E"06 1.78E"07

501 DOWN Mar!15 7.51 3392 0.40±7.29E!09 9.26±0.02E!05 0.76±1.19E!07

501 DOWN Jun!15 7.34 3472 !2.68±0.80E!08 1.05±0.01E!04 0.84±1.03E!07

501 DOWN Sep!15 7.22 3682 !0.30±1.20E!08 1.11±0.01E!04 0.50±1.01E!07

501 DOWN Dec!15 7.38 3300 !0.13±1.01E!08 1.02±0.01E!04 5.68±8.83E!08

502 DOWN Mar!15 7.42 3051 !8.84±7.11E!09 8.36±0.02E!05 1.38±1.22E!07

502 DOWN Jun!15 7.49 3128 !1.76±7.14E!09 8.47±0.02E!05 0.68±1.00E!07

502 DOWN Sep!15 7.09 3280 0.79±6.49E!09 9.55±0.02E!05 0.80±9.60E!08

502 DOWN Dec!15 7.30 3255 !1.21±0.99E!08 9.16±0.02E!05 6.30±9.88E!08

602A DOWN Jun!15 6.78 1016 1.91±2.72E!09 1.40±0.22E!08 2.12±1.16E!07

602A DOWN Dec!15 7.22 862 !1.08±1.53E!09 9.76±1.69E!09 1.46±1.00E!07

604 DOWN Jun!15 6.40 1822 0.19±3.91E!09 8.15±2.58E!09 !0.64±1.08E!07

604 DOWN Dec!15 6.51 2001 6.78±4.39E!09 4.58±3.64E!09 0.32±1.08E!07

605 DOWN Jun!15 7.00 1162 !1.12±1.61E!09 2.62±0.22E!08 1.52±1.18E!07

605 DOWN Dec!15 7.33 932 !1.55±1.73E!09 2.46±0.21E!08 3.52±9.12E!08

801 DOWN Mar!15 6.86 2256 !0.39±4.94E!09 6.79±0.04E!06 1.49±1.21E!07

801 DOWN Jun!15 6.67 2691 !1.38±0.58E!08 6.24±0.04E!06 4.84±9.89E!08

801 DOWN Sep!15 6.59 2410 !4.36±5.34E!09 5.73±0.04E!06 0.77±1.03E!07

801 DOWN Dec!15 6.65 2083 6.33±4.60E!09 5.38±0.03E!06 0.83±1.02E!07

802 DOWN Mar!15 7.54 180 1.42±1.14E!09 4.82±0.30E!08 0.66±1.21E!07

802 DOWN Jun!15 7.03 566 !1.03±0.80E!09 4.16±0.04E!07 0.71±1.02E!07

802 DOWN Sep!15 6.75 1360 4.65±3.51E!09 1.13±0.01E!06 !1.34±9.40E!08

802 DOWN Dec!15 6.87 1372 !4.38±3.35E!09 1.36±0.01E!06 4.12±8.83E!08

803 DOWN Mar!15 7.27 2707 !1.04±0.73E!08 2.39±0.03E!06 1.10±1.19E!07

803 DOWN Jun!15 7.15 2544 !6.80±4.62E!09 2.23±0.02E!06 1.86±1.15E!07

803 DOWN Sep!15 7.06 2670 !4.71±5.87E!09 2.37±0.02E!06 3.23±9.81E!08

803 DOWN Dec!15 7.13 2803 !1.16±0.84E!08 2.50±0.03E!06 1.24±1.05E!07

804 DOWN Mar!15 7.13 2131 !5.73±6.24E!09 3.48±0.09E!07 8.80±8.04E!08

804 DOWN Jun!15 6.80 2012 !1.47±0.72E!08 3.32±0.11E!07 !0.24±1.12E!07

804 DOWN Sep!15 6.55 2126 0.27±6.20E!09 3.47±0.11E!07 1.79±9.85E!08

804 DOWN Dec!15 6.78 2004 !2.80±4.79E!09 3.56±0.09E!07 1.22±1.04E!07

Groundwater!Screening!Levels
"

TABLE"D!2A"(continued )

2015"Indicator"Results"From"the"Sand"and"Gravel"Unit

SU"!"Standard"units.

!
"Hydraulic"position"is"relative"to"other"wells"within"the"same"hydrogeologic"unit.

"
"The"GSLs"for"radiological"constituents"are"set"equal"to"the"larger"of"the"background"concentrations"or"the"TOGS"1.1.1"

""""Class"GA"Groundwater"Quality"Standards"(See"Table"D!1A).

Note:"Bolding"indicates"radiological"concentration"that"exceeds"the"GSL.

NA"!"Not"applicable.
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13#- %&'( )*+,!- 3/.1 100 &"##$%",*'(%) +"+&$%"%*'(%+ !/3$2!/0"4,#.

13#- %&'( 678,!- 3/.5 130 3/.520/5!4,#5 +"--$%"%.'(%+ !/-52!/!#4,#.

13#- %&'( 9:;,!- 3/5# 0!$3 &",.$%"!!'(%) *"+.$%"%.'(%+ !/#!2!/#.4,#.

13#- %&'( %:<,!- 3/.0 55# -"+-$%"*)'(%) )"#,$%"%*'(%+ 5/3!2./5.4,#1

13#. %&'( )*+,!- 3/.3 0."3 #/##2$/354,#5 0/"!2#/"14,#1 #/$.2!/!.4,#.
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13#. %&'( %:<,!- 3/1! !#.# ,!/0!2!/-14,#5 "/!#2#/054,#1 #/!121/3-4,#1

13#5 %&'( )*+,!- ./!$ 03$0 !/!$2#/504,#1 &"+%$%"%-'(%+ !/-#2!/0#4,#.

13#5 %&'( 678,!- ./!1 03-$ ,0/002$/.!4,#5 &".#$%"%-'(%+ !/3"2!/!!4,#.

13#5 %&'( 9:;,!- ./## 01$" !/1#21/!$4,#5 &"+%$%"%-'(%+ !/!12!/#.4,#.

13#5 %&'( %:<,!- ./#. 0-1" ,"/532./114,#5 &"*,$%"%-'(%+ !/#-2#/5#4,#.

13!0 %&'( )*+,!- ./#1 0"!$ ,!/!!2#/1!4,#1 !/1!2#/314,#1 !/!-2!/!14,#.

13!0 %&'( 678,!- ./!0 0".# 0/$#2$/"14,#5 0/1"2#/$54,#1 #/$#2!/!"4,#.

13!0 %&'( 9:;,!- 3/1- 0"50 ,3/0#23/#04,#5 "/0"2#/-14,#1 #/-52!/#"4,#.

13!0 %&'( %:<,!- ./!! 0$11 ,!/.323/$-4,#5 $/1-2#/-"4,#1 !/3#2!/#34,#.

'=,> %&'( 9:;,!- ./#- !-0 ,#/-"23/3-4,!# !/!52#/!#4,#1 )"-+$%".+'(%+

'=,? %&'( 9:;,!- ./#0 0531 ,0/#"23/-#4,#5 0/1.2#/!!4,#. -".&$%"%+'(%!

'=,@ %&'( 9:;,!- 3/3" !0-1 ,#/132"/#34,#5 #"&-$%"%.'(%+ +"+&$&"!&'(%,
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(>D,D(ABD*;;FH<*OF:/

9PD,D9B*8G*+GD78HBJ/
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D@QG+*7FH<D;AJHBHA8DHJD+:F*BHR:DBADABK:+DS:FFJDSHBKH8DBK:DJ*T:DKQG+AI:AFAIH<D78HB/

"
DUK:DM9NJDVA+D+*GHAFAIH<*FD<A8JBHB7:8BJD*+:DJ:BD:W7*FDBADBK:DF*+I:+DAVDBK:DO*<XI+A78GD<A8<:8B+*BHA8JDA+DBK:DU&M9D!/!/!D

DDDD?F*JJDM>DM+A78GS*B:+DY7*FHBQD9B*8G*+GJDZ9::DU*OF:D%,!>[/

/012'34(-03L#"'%&'.*)M

-%&!356789:;<=3>?@AB;@3C=<D3;E?3F:673:673G=:H?B3I68;

?-".')N$%*-<4#-**'&'O<!*6*/1
"
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Location

Code

Hydraulic

Position
!

Date

Collected

pH

SU

Conductivity

µmhos/cm@!

25 ºC

Gross!Alpha

µCi/mL

Gross!Beta

µCi/mL

Tritium

µCi/mL

NA NA 1.50E"08 1.00E"06 1.78E"07

204 DOWN Mar!15 7.39 2016 !1.00±6.23E!09 1.08±3.47E!09 0.44±1.14E!07

204 DOWN Jun!15 7.42 1956 !8.14±3.16E!09 1.36±2.88E!09 0.86±1.04E!07

204 DOWN Sep!15 7.00 2025 !0.22±3.88E!09 4.96±4.17E!09 !6.77±8.86E!08

204 DOWN Dec!15 7.40 2012 1.47±4.09E!09 !4.61±3.73E!09 !0.20±1.02E!07

206 DOWN Jun!15 7.36 2150 !5.03±3.90E!09 0.16±2.70E!09 0.33±1.11E!07

206 DOWN Dec!15 7.17 2062 !3.74±5.15E!09 4.36±3.48E!09 !0.14±1.03E!07

"
"The"GSLs"for"radiological"constituents"are"set"equal"to"the"larger"of"the"background"concentrations"or"the"TOGS"1.1.1"

""""Class"GA"Groundwater"Quality"Standards"(See"Table"D!1A).

TABLE!D"2B!

2015!Indicator!Results!From!the!Lavery!Till"Sand!Unit

! "
Hydraulic"position"is"relative"to"other"wells"within"the"same"hydrogeologic"unit.

Groundwater!Screening!Levels
"

NA"!"Not"applicable.

SU"!"Standard"units.
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Location

Code

Hydraulic

Position
!

Date

Collected

pH

SU

Conductivity

µmhos/cm@!

25 ºC

Gross!Alpha

µCi/mL

Gross!Beta

µCi/mL

Tritium

µCi/mL

NA NA 1.50E"08 1.00E"06 1.78E"07

908R UP Dec!15 7.07 1347 2.32±0.78E!08 1.69±0.37E!08 !1.14±1.07E!07

1005 UP Jun!15 7.20 770 !1.76±1.76E!09 3.16±1.45E!09 !0.48±1.07E!07

1005 UP Dec!15 7.27 754 !2.73±2.70E!09 1.00±1.74E!09 0.53±1.11E!07

1008C UP Jun!15 7.49 606 !0.97±1.97E!09 1.64±1.36E!09 0.18±1.09E!07

1008C UP Dec!15 7.65 580 !2.98±2.36E!09 0.07±1.62E!09 !9.20±9.50E!08

906 DOWN Jun!15 7.32 677 2.54±2.58E!09 0.02±1.61E!09 1.13±1.05E!07

906 DOWN Dec!15 7.33 631 2.46±2.62E!09 5.22±1.66E!09 0.04±1.13E!07

909 DOWN Jun!15 6.69 1430 !0.57±4.15E!09 2.52±0.08E!07 8.79±1.33E!07

909 DOWN Dec!15 7.01 1492 !1.52±7.04E!09 3.67±0.11E!07 7.61±1.34E!07

1006 DOWN Jun!15 7.13 1503 !5.38±4.57E!09 4.69±2.55E!09 !0.54±1.09E!07

1006 DOWN Dec!15 7.12 1497 3.03±5.85E!09 2.10±3.42E!09 !0.12±1.04E!07

NDATR DOWN Mar!15 7.90 887 !0.84±1.34E!09 3.98±0.06E!07 1.26±1.21E!07

NDATR DOWN Jun!15 7.24 1005 !1.39±3.22E!09 5.31±0.09E!07 0.72±1.08E!07

NDATR DOWN Sep!15 6.97 1115 0.84±4.94E!09 6.99±0.10E!07 1.58±1.10E!07

NDATR DOWN Dec!15 7.49 768 !0.43±1.60E!09 4.62±0.06E!07 5.76±8.20E!08

TABLE"D!2C

2015"indicator"Results"From"the"Weathered"Lavery"Till"Unit

Note:"Bolding"indicates"radiological"concentration"that"exceeds"the"GSL.

Groundwater!Screening!Levels
"

" "
The"GSLs"for"radiological"constituents"are"set"equal"to"the"larger"of"the"background"concentrations"or"the"TOGS"1.1.1"

""""Class"GA"Groundwater"Quality"Standards"(See"Table"D!1A).

! "
Hydraulic"position"is"relative"to"other"wells"within"the"same"hydrogeologic"unit.

SU"!"Standard"units.

NA"!"Not"applicable.
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Location

Code

Hydraulic

Position
!

Date

Collected

pH

SU

Conductivity

µmhos/cm@!

25 ºC

Gross!Alpha

µCi/mL

Gross!Beta

µCi/mL

Tritium

µCi/mL

NA NA 1.50E"08 1.00E"06 1.78E"07

405 UP Mar!15 8.25 1849 !2.55±5.37E!09 0.72±3.64E!09 0.58±1.26E!07

405 UP Jun!15 7.08 1712 !4.50±4.38E!09 !0.34±3.49E!09 !0.36±1.09E!07

405 UP Sep!15 6.84 1602 !4.12±5.08E!09 2.78±3.21E!09 !5.15±9.10E!08

405 UP Dec!15 7.50 1598 !4.59±3.57E!09 5.81±2.83E!09 0.26±8.81E!08

1303 UP Mar!15 7.99 287 !0.93±1.05E!09 4.16±0.77E!09 !0.09±1.10E!07

1303 UP Jun!15 7.94 373 !7.74±8.24E!10 7.35±6.89E!10 0.54±1.10E!07

1303 UP Sep!15 6.86 267 1.43±0.99E!09 1.05±0.75E!09 !1.05±0.86E!07

1303 UP Dec!15 8.07 326 1.06±1.19E!09 0.70±1.08E!09 2.48±8.96E!08

107 DOWN Mar!15 6.70 726 1.87±1.75E!09 2.15±0.19E!08 7.71±7.94E!08

107 DOWN Jun!15 7.66 848 1.04±1.85E!09 1.95±0.21E!08 1.72±1.09E!07

107 DOWN Sep!15 7.33 752 0.81±1.26E!09 2.45±0.23E!08 1.00±1.06E!07

107 DOWN Dec!15 7.70 736 2.11±1.68E!09 1.50±0.20E!08 1.21±1.01E!07

108 DOWN Jun!15 7.45 620 0.76±1.20E!09 1.94±0.93E!09 2.78±1.15E!07

108 DOWN Dec!15 7.64 594 2.02±1.46E!09 1.82±1.24E!09 1.86±1.21E!07

110 DOWN Mar!15 7.63 572 1.49±0.98E!09 3.34±1.00E!09 5.33±1.19E!07

110 DOWN Jun!15 7.19 544 !4.31±1.34E!09 0.34±1.28E!09 7.49±1.30E!07

110 DOWN Sep!15 7.36 574 0.65±1.76E!09 3.21±1.87E!09 6.14±1.47E!07

110 DOWN Dec!15 7.43 572 !1.08±1.79E!09 1.01±1.29E!09 4.13±1.27E!07

409 DOWN Mar!15 7.64 365 !1.77±1.18E!09 !0.01±7.30E!10 0.48±1.14E!07

409 DOWN Jun!15 7.87 343 1.17±0.96E!09 8.05±8.40E!10 0.37±1.10E!07

409 DOWN Sep!15 8.02 342 0.46±8.32E!10 1.17±0.84E!09 !2.97±9.31E!08

409 DOWN Dec!15 8.05 344 0.11±1.27E!09 1.31±0.78E!09 !0.60±1.00E!07

704 DOWN Mar!15 6.75 1139 !0.35±2.86E!09 7.16±2.08E!09 2.30±7.37E!08

704 DOWN Jun!15 6.60 980 !4.40±2.95E!09 4.92±1.94E!09 !0.74±1.05E!07

704 DOWN Sep!15 6.33 1182 3.38±3.14E!09 8.48±2.33E!09 2.18±7.67E!08

704 DOWN Dec!15 6.63 1090 !2.13±2.91E!09 6.67±2.36E!09 !0.36±1.00E!07

707 DOWN Jun!15 6.54 600 !3.84±1.87E!09 3.45±1.31E!09 0.32±1.08E!07

707 DOWN Dec!15 6.84 700 !1.53±1.39E!09 4.57±1.44E!09 !0.14±1.03E!07

910R DOWN Jun!15 7.11 1409 !1.87±3.39E!09 4.15±2.68E!09 !1.79±9.78E!08

910R DOWN Dec!15 7.12 1444 6.97±4.94E!09 9.45±3.22E!09 !0.84±1.10E!07

1303 DOWN Mar!15 7.99 287 !0.93±1.05E!09 4.16±0.77E!09 !0.09±1.10E!07

1303 DOWN Jun!15 7.94 373 !7.74±8.24E!10 7.35±6.89E!10 0.54±1.10E!07

1303 DOWN Sep!15 6.86 267 1.43±0.99E!09 1.05±0.75E!09 !1.05±0.86E!07

1303 DOWN Dec!15 8.07 326 1.06±1.19E!09 0.70±1.08E!09 2.48±8.96E!08

TABLE"D!2D"

2015"Indicator"Results"From"the"Unweathered"Lavery"Till

Note:"Bolding"indicates"radiological"concentration"that"exceeds"the"GSL.

! "
Hydraulic"position"is"relative"to"other"wells"within"the"same"hydrogeologic"unit.

Groundwater!Screening!Levels
"

NA"!"Not"applicable.

SU"!"Standard"units.

"
"The"GSLs"for"radiological"constituents"are"set"equal"to"the"larger"of"the"background"concentrations"or"the"TOGS"1.1.1"

""""Class"GA"Groundwater"Quality"Standards"(See"Table"D!1A).
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Location

Code

Hydraulic

Position
!

Date

Collected

pH

SU

Conductivity

µmhos/cm@!

25 ºC

Gross!Alpha

µCi/mL

Gross!Beta

µCi/mL

Tritium

µCi/mL

NA NA 1.50E"08 1.00E"06 1.78E"07

901 UP Jun!15 7.19 406 3.03±8.41E!10 3.04±0.75E!09 0.46±1.03E!07

901 UP Dec!15 7.00 396 1.87±0.93E!09 2.85±0.89E!09 !0.70±1.05E!07

902 UP Jun!15 7.81 436 0.21±1.40E!09 2.50±0.94E!09 0.99±1.07E!07

902 UP Dec!15 7.95 423 !1.08±1.47E!09 1.51±1.09E!09 !0.17±1.09E!07

1008B UP Dec!15 7.88 378 0.00±1.32E!09 1.48±1.18E!09 !6.96±9.79E!08

903 DOWN Jun!15 7.45 980 !2.16±3.09E!09 1.28±1.84E!09 !5.28±9.94E!08

903 DOWN Dec!15 7.46 922 !0.84±2.18E!09 !0.10±1.85E!09 !0.75±1.08E!07

8610 DOWN Jun!15 7.63 1416 !9.16±3.93E!09 1.18±0.28E!08 0.23±1.02E!07

8610 DOWN Dec!15 7.68 1489 !4.68±4.13E!09 1.49±3.09E!09 !0.40±1.11E!07

8611 DOWN Jun!15 7.26 1366 !0.75±2.31E!09 6.00±2.50E!09 !4.18±9.84E!08

8611 DOWN Dec!15 7.32 1375 !8.16±6.37E!09 !0.67±2.27E!09 0.31±1.12E!07

NA"!"Not"applicable.

SU"!"Standard"units.

"
"The"GSLs"for"radiological"constituents"are"set"equal"to"the"larger"of"the"background"concentrations"or"the"TOGS"1.1.1"

""""Class"GA"Groundwater"Quality"Standards"(See"Table"D!1A).

TABLE!D"2E

2015!Indicator!Results!From!the!Kent!Recessional!Sequence

! "
Hydraulic"position"is"relative"to"other"wells"within"the"same"hydrogeologic"unit.

Groundwater!Screening!Levels
"

Location
Date

Collected

Aluminum

µg/L

Iron

µg/L

Manganese

µg/L

502 Jun!15 257 33,300 229

TABLE!D"2F

2015!Metals!Results!for!Early!Warning!Monitoring!Well!502

Note:""Special"monitoring"parameters"at"well"502,"upgradient"of"the"NPGRS,"were"used"to"assess"potential"water"

quality"changes"that"could"affect"the"SPDES"treatment"system.""Since"the"NPGRS"has"not"operated"since"April"2013,"

this"monitoring"is"no"longer"needed.""Sampling"for"these"metals"was"discontinued"in"August"2015.
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APPENDIX E
Summary of Biological Data

!"#$%&"'
(!)*

+,-&./!0

12!3*

+,-&./!0

4!563

+,-&./!0

-7!589

+,-&./!0

BFMFLDMN

Annual
1.42±0.16E!06 0.74±1.11E!09 2.28±5.01E!10 !1.51±5.07E!09

Note:"The"near!site"milk"sample"(BFMFLDMN)"is""located"5.1"km"southeast"of"the"site.""The"control"milk"sample"(BFMCTLS)"

"""""""""""""was"last"sampled"in"2012.""It"will"be"sampled"again"in"2017.""

TABLE!E"1!

2015!Radioactivity!Concentrations!in!Milk

!"#$%&"' (!)"&*%+,-
."/

012&34!5

6"78

012&39!"!:,;5

<,"=8

012&39!"!:,;5

2*">/?

012&39!"!:,;5

Deer!Flesh!Background

(BFDCTRL!10/19/2015)
72.0 1.01±1.12E"07 9.30±0.76E"06 "1.23±2.57E"09 "0.63±2.07E"08

Deer!Flesh!Background

(BFDCTRL!11/5/2015)
74.3 0.82±1.08E"07 1.15±0.08E"05 "2.03±2.50E"09 3.05±0.40E"07

Deer!Flesh!Background

(BFDCTRL!11/5/2015)
73.7 0.97±1.09E"07 1.24±0.08E"05 "0.32±2.64E"09 4.18±2.48E"08

Deer!Flesh!Near"Site

(BFDNEAR!10/20/2015)
72.9 1.03±1.06E"07 1.02±0.04E"05 0.40±2.56E"09 8.03±1.68E"08

Deer!Flesh!Near"Site

(BFDNEAR!10/27/2015)
72.9 1.14±1.09E"07 9.48±0.78E"06 1.75±2.79E"09 1.05±0.33E"07

Deer!Flesh!Near"Site

(BFDNEAR!11/12/2015)
72.9 0.67±1.07E"07 1.15±0.04E"05 3.96±2.87E"09 0.01±1.67E"08

TABLE!E"2

2015!Radioactivity!Concentrations!in!Venison

TABLE!E"3!

2015!Radioactivity!Concentrations!in!Food!Crops

!"#!$%#&'#()*!+$!,-./01(2!+$!$++3!)%+/,!"-,!4##(!3#)%#-,#3!$%+.!-(('-0!5+!+()#!#6#%*!$16#!*#-%,7!)+(,1,5#(5!815"!2'13-()#!

+(!/#%1+31)!)+($1%.-5+%*!,-./01(2!1(!9:;<;=">?@A!B!

C++3!)%+/,!8100!(#D5!4#!,-./0#3!1(!EF!G>?@B

TABLE!E"4

2015!Radioactivity!Concentrations!in!Edible!Portions!of!Fish

!"#!$%#&'#()*!+$!,-./01(2!$1,"!"-,!3##(!4#)%#-,#4!$%+.!-(('-0!5+!+()#!#6#%*!$16#!*#-%,7!)+(,1,5#(5!815"!2'14-()#!+(!

/#%1+41)!)+($1%.-5+%*!,-./01(2!1(!9:;<;=">?@A!B!!

C1,"!8100!(#D5!3#!,-./0#4!1(!EF!G>?@B
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APPENDIX F
!"##$%&'()'*+%,-.'/$0+$1(2'3(2+.(%+24'*$.$

Location Location

Number
! Average

DFTLD01 15±1 17±2 16±2

DFTLD02 14±1 16±1 15±1

DFTLD03 12±1 13±1 13±1

DFTLD04 14±1 16±1 15±1

DFTLD05 14±1 17±1 16±1

DFTLD06 13±1 15±2 14±1

DFTLD07 11±1 14±1 12±1

DFTLD08 14±1 16±1 15±1

DFTLD09 13±1 15±1 14±1

DFTLD10 13±1 17±1 15±1

DFTLD11 12±1 14±1 13±1

DFTLD12 13±1 15±2 14±1

DFTLD13 15±2 17±1 16±2

DFTLD14 13±1 16±2 15±1

DFTLD15 13±1 15±1 14±1

DFTLD16 13±1 16±2 15±1

DFTLD20 12±1 14±1 13±1

DFTLD23!(Background) 14±1 17±2 16±1

Conversion!factor:!!Milliroentgen!(mR)!units!are!used!to!report!exposure!rates!in!air.!!To!convert!mR!to!mrem!(dose!to

!humans),!a!conversion!factor!of!1.03!must!be!applied.!!For!example,!a!reported!exposure!rate!of!18.1mR/quarter!would

!be!equivalent!to!18.6!mrem/quarter!(based!upon!dose"equivalent!phantom!calibration!using!cesium"137).

"
!The!frequency!of!collection!at!the!TLD!locations!was!reduced!from!!quarterly!to!semiannual!in!2008,!however!data!are

!!reported!in!units!of!mR!per!quarter!for!comparability!with!historical!results.

TABLE!F"1

Summary!of!2015!Semiannual!Averages!of!Off"Site!TLD!Measurements
a

(mR±2!SD/quarter)

1st!Half 2nd!Half

!
!Off"site!locations!are!shown!on!Figures!A"13!and!A"14.
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!""#$%&'()*(+,--./0(12(3&/#45(6.%&.71$(81$&51/&$9(3.5.

Location Location

Number
! Average

DNTLD24 416±37 506±50 461±44

DNTLD28 15±1 17±1 16±1

DNTLD32 14±1 17±2 15±1

DNTLD33 15±1 18±2 17±1

DNTLD34 14±1 NS 14±1

DNTLD35 15±1 17±2 16±1

DNTLD36 13±1 15±1 14±1

DNTLD38 42±5 50±7 46±6

DNTLD40 111±13 89±12 100±13

DNTLD43 13±1 14±1 14±1

DNTLD44 16±1 18±1 17±1

Conversion!factor:!!Milliroentgen!(mR)!units!are!used!to!report!exposure!rates!in!air.!!To!convert!mR!to!mrem!(dose!to

!humans),!a!conversion!factor!of!1.03!must!be!applied.!!For!example,!a!reported!exposure!rate!of!18.1mR/quarter!would!be

!equivalent!to!18.6!mrem/quarter!(based!upon!dose"equivalent!phantom!calibration!using!cesium"137).

TABLE!F"2

Summary!of!2015!Semiannual!Averages!of!On"Site!TLD!Measurements
a

(mR±2SD/quarter!)

1st!Half 2nd!Half

"
!The!frequency!of!collection!at!the!TLD!locations!was!reduced!from!!quarterly!to!semiannual!in!2008,!however!data!are

!!!reported!in!units!of!mR!per!quarter!for!comparability!with!historical!results.
!
!On"site!locations!are!shown!on!Figure!A"12.

NS!"!Not!sampled.!!TLD!34!was!replaced!by!TLD!44,!installed!to!monitor!the!property!boundary!closest!to!the!

!!!!!!!!HLW!Cask!Storage!Pad.
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APPENDIX G
Summary of Quality Assurance Crosscheck Analyses

Gross!alpha Air!Filter Bq/sample 1.41 1.77 0.530!"!3.01 Yes ES

Gross!beta Air!Filter Bq/sample 0.779 0.75 0.380!"!1.13 Yes ES

Am"241 Air!Filter Bq/sample 0.0657 0.0681 0.0477!"!0.0885 Yes GEL

Cs"137 Air!Filter Bq/sample 0.00963
!

"#$%&!'(%)*)+&!,&%*
-

Yes ES

Co"60 Air!Filter Bq/sample 0.00141
!

"#$%&!'(%)*)+&!,&%*
-

Yes ES

Cs"137 Air!Filter Bq/sample 0.0116
!

"#$%&!'(%)*)+&!,&%*
-

Yes GEL

Co"60 Air!Filter Bq/sample 0.0162
!

"#$%&!'(%)*)+&!,&%*
-

Yes GEL

Pu"238 Air!Filter Bq/sample 0.000506
!

"#$%&!'(%)*)+&!,&%*
-

Yes GEL

Pu"239/240 Air!Filter Bq/sample 0.0778 0.0847 0.0593!"!0.1101 Yes GEL

Sr"90 Air!Filter Bq/sample "0.0253
!

"#$%&!'(%)*)+&!,&%*
-

Yes GEL

U"234/233 Air!Filter Bq/sample 0.0165 0.0155 0.0109!"!0.0202 Yes GEL

U"238 Air!Filter Bq/sample 0.0958 0.099 0.069!"!0.129 Yes GEL

U!–!total Air!Filter µg/sample 7.96 7.97 5.58!"!10.36 Yes GEL

Gross!alpha Water Bq/L 1.29 1.066 0.320!"!1.812 Yes ES

Gross!beta Water Bq/L 3.06 2.79 1.40!"!4.19 Yes ES

Gross!alpha Water Bq/L 1.05 1.066 0.320!"!1.812 Yes GEL

Gross!beta Water Bq/L 3.22 2.79 1.40!"!4.19 Yes GEL

Iodine"129 Water Bq/L 1.72 1.49 1.04!"!1.94 Yes GEL

Cs"137 Water Bq/L 19.1 19.1 13.4!"!24.8 Yes ES

Co"60 Water Bq/L 0.105
!

"#$%&!'(%)*)+&!,&%*
-

Yes ES

H"3 Water Bq/L 578 563 394!"!732 Yes ES

Sr"90 Water Bq/L 8.87 9.48 6.64!"!12.32 Yes ES

Am"241 Water Bq/L 0.657 0.654 0.458!"!0.850 Yes GEL

Cs"137 Water Bq/L 19.7 19.1 13.4!"!24.8 Yes GEL

Co"60 Water Bq/L 0.0159
!

"#$%&!'(%)*)+&!,&%*
-

Yes GEL

H"3 Water Bq/L 633 563 394!"!732 Yes GEL

Pu"238 Water Bq/L 0.0103 0.0089 .&/%)*)+)*0!1+#$2#*)(/
e

Yes GEL

Pu"239/240 Water Bq/L 0.770 0.832 0.582!"!1.082 Yes GEL

Sr"90 Water Bq/L 8.49 9.48 6.64!"!12.32 Yes GEL

Tc"99 Water Bq/L 2.90 3.18 2.23!"!4.13 Yes GEL

U"234/233 Water Bq/L 0.146 0.148 0.104!"!0.192 Yes GEL

U"238 Water Bq/L 0.918 0.97 0.68!"!1.26 Yes GEL

#
!MAPEP!monitors!performance!and!requests!corrective!action!as!required.

& !
A!sensistivity!evaluation!tests!the!laboratory's!ability!to!measure!the!analyte!near!the!detection!limit.!!This!sensitivity

!!!!evaluation!reported!a!statistically!zero!result.

TABLE!G"1

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance

Evaluation!Program!(MAPEP)
a
;
!
Study!32;!March!2015

Analyte
Analyzed!!

by:

Reported!

Value

Reference!

Value
Accept?

3Matrix Units Acceptance!Range

MAPEP!–!15!–!GrF32,!Air!Filter!–!Gross!Alpha/Beta!

MAPEP!–!15!–!GrW32,!!Water!–!Gross!Alpha/Beta

!!
Although!no!actual!reference!value!or!acceptance!range!was!provided,!the!results!were!assessed!by!MAPEP!as!acceptable.

-
!The!false!positive!test!is!used!to!identify!laboratory!results!indicating!the!presence!of!an!analyte,!when,!in!fact,!the!analyte

!!!is!far!below!the!detection!limit.!

MAPEP!–!15!–!MaW32,!Water!–!Radiological!

MAPEP!–!15!–!RdF32,!Air!Filter!–!Radiological

3 !
"Yes"!"!Result!acceptable.

ES!"!WVDP!Environmental!Services.!!!!!!!!!!GEL!"!GEL!Laboratories,!LLC.

Note:!This!report!includes!only!those!matrix/analyte!combinations!performed!in!support!of!the!analysis!of!environmental!

!!!!!!!!!!!!!samples!collected!as!part!of!the!WVDP!monitoring!program!or!special!investigations.

MAPEP!–!15!–!XaW32,!Water!–!Alkaline



Appendix G. Summary of Quality Assurance Crosscheck Analyses

WVDP Annual Site Environmental Report - Calendar Year 2015G-2

Antimony Water mg/L 0.000288
c

!"#$%!&'$()(*%!+%$)
,

Yes GEL

Arsenic Water mg/L 2.41 2.48 1.74!"!3.22 Yes GEL

Barium Water mg/L 2.67 2.72 1.90!"!3.54 Yes GEL

Beryllium Water mg/L 0.0000219
c

!"#$%!&'$()(*%!+%$)
,

Yes GEL

Cadmium Water mg/L 0.905 0.93 -./0!"!1.21 Yes GEL

Chromium Water mg/L 1.99 1.96 1.37!"!2.55 Yes GEL

Cobalt Water mg/L 0.0342 0.035 3%4$()(*()5!6*"#7")('4
%

Yes GEL

Copper Water mg/L 6.31 6.34 4.44!"!8.24 Yes GEL

Lead Water mg/L 1.20 1.22 0.85!"!1.59 Yes GEL

Mercury Water mg/L 0.089 0.092 0.064!"!0.120 Yes GEL

Nickel Water mg/L 4.13 4.18 2.93!"!5.43 Yes GEL

Selenium Water mg/L 0.695 0.778 0.545!"!1.011 Yes GEL

Thallium Water mg/L 3.47 3.51 2.46!"!4.56 Yes GEL

Uranium!–!total Water mg/L 0.0781 0.078 0.055!"!0.101 Yes GEL

Vanadium Water mg/L 5.61 5.48 3.84!"!7.12 Yes GEL

Zinc Water mg/L 0.00292 0.0113 3%4$()(*()5!6*"#7")('4
8

No GEL

Antimony Soil mg/kg 99.3 120 84!"!156 Yes GEL

Arsenic Soil mg/kg 51.0 55.6 38.9!"!72.3 Yes GEL

Barium Soil mg/kg 443 485 340!"!631 Yes GEL

Beryllium Soil mg/kg 37.1 39.3 27.5!"!51.1 Yes GEL

Cadmium Soil mg/kg 16.9 18.9 13.2!"!24.6 Yes GEL

Chromium Soil mg/kg 88.7 98.0 68.6!"!127.4 Yes GEL

Cobalt Soil mg/kg 98.8 109 76!"!142 Yes GEL

Copper Soil mg/kg 180 183 128!"!238 Yes GEL

Lead Soil mg/kg 64.9 71.0 49.7!"!92.3 Yes GEL

Mercury Soil mg/kg 0.402 0.416 0.291!"!0.541 Yes GEL

Nickel Soil mg/kg 123 135 95!"!176 Yes GEL

Selenium Soil mg/kg 9.74 12.3 8.6!"!16.0 W GEL

Silver Soil mg/kg 94.2 99.7 69.8!"!129.6 Yes GEL

Thallium Soil mg/kg 179 202 141!"!263 Yes GEL

Uranium!–!total Soil mg/kg 16.2 16.2 11.3!"!21.1 Yes GEL

Vanadium Soil mg/kg 90.7 98 69!"!127 Yes GEL

Zinc Soil mg/kg 136 161 113!"!209 Yes GEL

8 !!
This!sensitivity!evaluation!reported!a!false!negative.

Reference!

Value

,
!The!false!positive!test!is!used!to!identify!laboratory!results!indicating!the!presence!of!an!analyte,!when,!in!fact,!the!analyte!is!

!!!far!below!the!detection!limit.!!

9 !
"Yes"!"!Result!acceptable.!"W"!"!Result!acceptable!with!warning!20%<Bias<30%.

"
!MAPEP!monitors!performance!and!requests!corrective!action!as!required.

MAPEP!–!15–!MaW32,!Water!–!Inorganic

MAPEP!–!15!–!MaS32,!Soil!–!Inorganic

GEL!"!GEL!Laboratories,!LLC.

:!
Although!no!actual!reference!value!or!acceptance!range!was!provided,!the!results!were!assessed!by!MAPEP!as!acceptable.

% !
A!sensistivity!evaluation!tests!the!laboratory's!ability!to!measure!the!analyte!near!the!detection!limit.!!

TABLE!G"1!(continued )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance

Evaluation!Program!(MAPEP)
a
;!Study!32;!March!2015

Analyte Matrix Units Acceptance!Range
Analyzed!!

by:
Accept?

9Reported!

Value



Appendix G. Summary of Quality Assurance Crosscheck Analyses

WVDP Annual Site Environmental Report - Calendar Year 2015 G-3

Am!241 Soil Bq/kg 114 97 68"!"126 Yes GEL

Cs!137 Soil Bq/kg !0.279
!

"#$%&!'(%)*)+&!,&%*
-

Yes GEL

Co!60 Soil Bq/kg 852 817 572"!"1062 Yes GEL

Pu!238 Soil Bq/kg 80.3 83.9 58.7"!"109.1 Yes GEL

Pu!239/240 Soil Bq/kg 69.1 70.8 49.6"!"92.0 Yes GEL

K!40 Soil Bq/kg 684 622 435"!"809 Yes GEL

Sr!90 Soil Bq/kg 601 653 457"!"849 Yes GEL

Tc!99 Soil Bq/kg 694 867 607"!"1127 Yes GEL

U!234/233 Soil Bq/kg 57.6 52.5 36.8"!"68.3 Yes GEL

U!238 Soil Bq/kg 204 201 141"!"261 Yes GEL

Cs!137 Veg Bq/sample 9.30 9.18 6.43"!"11.93 Yes GEL

Co!60 Veg Bq/sample 5.68 5.55 3.89"!"7.22 Yes GEL

Sr!90 Veg Bq/sample 0.852 1.08 0.76"!"1.40 W GEL

Heptachlor Water µg/L 5.70 6.07 2.54"!"9.59 Yes GEL

1,2,4!Trichlorobenzene Water µg/L 17.9 21.8 3.1"!"41.0 Yes GEL

1,2!Dichlorobenzene Water µg/L <10 <10
!

Yes GEL

1,3!Dichlorobenzene Water µg/L <10 <10
!

Yes GEL

1,4!Dichlorobenzene Water µg/L 77.6 100 17"!"185 Yes GEL

2,4,5!Trichlorophenol Water µg/L 98.1 80 37"!"124 Yes GEL

2,4,6!Trichlorophenol Water µg/L 154 115 54"!"176 Yes GEL

2,4!Dichlorophenol Water µg/L 116 98 42"!"153 Yes GEL

2,4!Dimethylphenol Water µg/L 85.9 75 28"!"122 Yes GEL

2,4!Dinitrophenol Water µg/L 87.3 70 10"!"147 Yes GEL

2,4!Dinitrotoluene Water µg/L 137 125 66"!"185 Yes GEL

2,6!Dichlorophenol Water µg/L 83.6 69.6 28.4"!"110.9 Yes GEL

2,6!Dinitrotoluene Water µg/L <10 <10
!

Yes GEL

2!Chloronaphthalene Water µg/L 91.1 85 32"!"138 Yes GEL

2!Chlorophenol Water µg/L <10 <10
!

Yes GEL

2!Methylnaphthalene Water µg/L <1.0 <10
!

Yes GEL

MAPEP!–!15–!MaS32,!Soil!–!Radiological!

GEL"!"GEL"Laboratories,"LLC.
#
"MAPEP"monitors"performance"and"requests"corrective"action"as"required.

. "
"Yes""!"Result"acceptable."""W""!"Result"acceptable"with"warning"20%"<"Bias"<"30%.

!!!
Although"no"actual"reference"value"or"acceptance"range"was"provided,"the"results"were"assessed"by"MAPEP"as"acceptable.

-
"The"false"positive"test"is"used"to"identify"laboratory"results"indicating"the"presence"of"an"analyte,"when,"in"fact,"the"analyte"is"

"""far"below"the"detection"limit.""

MAPEP!–!15!–!OrW32,!Water!–!Organic!Compounds

MAPEP!–!15!–!RdV32,!Vegetation!–!Radiological!

TABLE!G"1!(continued )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance

Evaluation!Program!(MAPEP)
a
;!Study!32;!March!2015

Analyte Matrix Units
Reported!

Value

Reference!

Value
Acceptance!Range

Analyzed!!

by:
Accept?

.



Appendix G. Summary of Quality Assurance Crosscheck Analyses

WVDP Annual Site Environmental Report - Calendar Year 2015G-4

2!Methylphenol Water µg/L 52.0 47.2 15.3"!"79.2 Yes GEL

2!Nitrophenol Water µg/L 93.6 82 34"!"130 Yes GEL

4!Methylphenol Water µg/L <10 <10
!

Yes GEL

4,6!Dinitro!2!methylphenol Water µg/L 164 160 63"!"258 Yes GEL

4!Bromophenyl!phenylether Water µg/L 48.3 45.2 21.8"!"68.7 Yes GEL

4!Chloro!3!methylphenol Water µg/L 97.8 81 21.8"!"68.7 Yes GEL

4!Chlorophenyl!phenylether Water µg/L 174 146 67"!"226 Yes GEL

4!Nitrophenol Water µg/L 61.2 73 13"!"179 Yes GEL

Acenaphthene Water µg/L 49.0 45.1 20.3"!"69.9 Yes GEL

Acenaphthylene Water µg/L 68.9 62.2 27.2"!"97.3 Yes GEL

Anthracene Water µg/L <1.0 <10
!

Yes GEL

Benzo(a)anthracene Water µg/L 26.0 27.3 14.4"!"40.2 Yes GEL

Benzo(a)pyrene Water µg/L 19.0 20.2 7.9"!"32.5 Yes GEL

Benzo(b)fluoranthene Water µg/L <1.0 <10
!

Yes GEL

Benzo(g,h,i)perylene Water µg/L <1.0 <10
!

Yes GEL

Benzo(k)fluoranthene Water µg/L <1.0 <10
!

Yes GEL

bis(2!chloroethoxy)methane Water µg/L 32.0 30.4 11.7"!"49.2 Yes GEL

bis(2!chloroethyl)ether Water µg/L <10 <10
!

Yes GEL

bis(2!chloroisopropyl)ether Water µg/L 66.0 64.9 22.3"!"107.6 Yes GEL

Bis(2!ethylhexyl)phthalate Water µg/L 95.1 83 34"!"132 Yes GEL

Butylbenzylphthalate Water µg/L <10 <13.4
!

Yes GEL

Chrysene Water µg/L <1.0 <10
!

Yes GEL

Di!n!butylphthalate Water µg/L 87.6 79 34"!"124 Yes GEL

Di!n!octylphthalate Water µg/L 97.0 88 31"!"146 Yes GEL

Dibenzo(a,h)anthracene Water µg/L 33.4 31.4 12.7"!"50.1 Yes GEL

Dibenzofuran Water µg/L 161 146 76"!"217 Yes GEL

Diethylphthalate Water µg/L 103 92 22"!"162 Yes GEL

Dimethylphthalate Water µg/L 106 79 12"!"170 Yes GEL

Fluoranthene Water µg/L <1.0 <15.6
!

Yes GEL

Fluorene Water µg/L 110 113 60"!"167 Yes GEL

Hexachlorobenzene Water µg/L 42.7 38.8 20.9"!"56.6 Yes GEL

Hexachlorobutadiene Water µg/L 46.2 70 12"!"128 Yes GEL

Hexachlorocyclopentadiene Water µg/L <10 <10
!

Yes GEL

Hexachloroethane Water µg/L 36.0 57 10"!"107 Yes GEL

Indeno(1,2,3!c,d)pyrene Water µg/L 41.2 35.5 12.8"!"58.1 Yes GEL

Isophorone Water µg/L <10 <10
!

Yes GEL

N!Nitroso!di!n!propylamine Water µg/L 112 108 44"!"171 Yes GEL

N!Nitrosodimethylamine Water µg/L 49.5 51 9"!"109 Yes GEL

N!Nitrosodiphenylamine Water µg/L <10 <10
!

Yes GEL

Napthalene Water µg/L 77.8 83 28"!"138 Yes GEL

Nitrobenzene Water µg/L 31.7 29.1 12"!"46.2 Yes GEL

Pentachlorophenol Water µg/L 118 97 38"!"155 Yes GEL

Phenanthrene Water µg/L 158 153 88"!"219 Yes GEL

Phenol Water µg/L 71.8 95 17"!"227 Yes GEL

Pyrene Water µg/L <1.0 <10
!

Yes GEL

b
""Yes""!"Result"acceptable.

!
"Although"no"actual"reference"value"or"acceptance"range"was"provided,"the"results"were"assessed"by"MAPEP"as"acceptable.

MAPEP!–!15!–!OrW32,!Water!–!Organic!Compounds

GEL"!"GEL"Laboratories,"LLC.
"
"MAPEP"monitors"performance"and"requests"corrective"action"as"required.

TABLE!G"1!(concluded )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance

Evaluation!Program!(MAPEP)
a
;!Study!32;!March!2015

Analyte Matrix Units
Reported!

Value

Reference!

Value
Acceptance!Range

Analyzed!!

by:
Accept?

#



Appendix G. Summary of Quality Assurance Crosscheck Analyses

WVDP Annual Site Environmental Report - Calendar Year 2015 G-5

Gross!Alpha Air!Filter Bq/sample 0.594 0.90 0.27!"!1.53 Yes ES

Gross!Beta Air!Filter Bq/sample 1.48 1.56 0.78!"!2.34 Yes ES

Am"241 Air!Filter Bq/sample 0.155 0.147 0.103!"!0.191 Yes GEL

Cs"137 Air!Filter Bq/sample 1.88 1.96 1.37!"!2.55 Yes ES

Co"60 Air!Filter Bq/sample 1.62 1.71 1.20!"!2.22 Yes ES

Cs"137 Air!Filter Bq/sample 1.94 1.96 1.37!"!2.55 Yes GEL

Co"60 Air!Filter Bq/sample 1.80 1.71 1.20!"!2.22 Yes GEL

Pu"238 Air!Filter Bq/sample 0.0993 0.104 0.073!"!0.135 Yes GEL

Pu"239/240 Air!Filter Bq/sample 0.00403 0.0025 !"#$%&%'%&(!)'*+,*&%-#
.

Yes GEL

Sr"90 Air!Filter Bq/sample 2.09 2.18 1.53!"!2.83 Yes GEL

U"234/233 Air!Filter Bq/sample 0.153 0.143 0.100!"!0.186 Yes GEL

U"238 Air!Filter Bq/sample 0.159 0.148 0.104!"!0.192 Yes GEL

U!–!total Air!Filter µg/sample 11.3 12.0 8.4!"!15.6 Yes GEL

Gross!Alpha Water Bq/L 0.390 0.429 0.129!"!0.729 Yes ES

Gross!Beta Water Bq/L 3.70 3.52 1.76!"!5.28 Yes ES

Gross!Alpha Water Bq/L 0.425 0.429 0.129!"!0.729 Yes GEL

Gross!Beta Water Bq/L 3.59 3.52 1.76!"!5.28 Yes GEL

Iodine"129 Water Bq/L 1.60 /012 1.04!"!1.94 Yes GEL

Cs"137 Water Bq/L 0.112
3

4*+$"!5-$%&%'"!6"$&
"

Yes ES

Co"60 Water Bq/L 16.6 17.1 12.0!"!22.2 Yes ES

H"3 Water Bq/L 215 216 151!"!281 Yes ES

Sr"90 Water Bq/L 4.51 4.80 3.36!"!6.24 Yes ES

Am"241 Water Bq/L 1.03 1.055 0.739!"!1.372 Yes GEL

Cs"137 Water Bq/L 0.00355
3

4*+$"!5-$%&%'"!6"$&
"

Yes GEL

Co"60 Water Bq/L 17.5 17.1 12.0!"!22.2 Yes GEL

H"3 Water Bq/L 212 216 151!"!281 Yes GEL

Pu"238 Water Bq/L 0.607 0.681 0.477!"!0.885 Yes GEL

Pu"239/240 Water Bq/L 0.843 0.900 0.630!"!1.170 Yes GEL

Sr"90 Water Bq/L 4.06 4.80 3.36!"!6.24 Yes GEL

Tc"99 Water Bq/L 7.27 7.19 5.03!"!9.35 Yes GEL

U"234/233 Water Bq/L 1.13 1.14 0.80!"!1.48 Yes GEL

U"238 Water Bq/L 1.18 1.18 0.83!"!1.53 Yes GEL

*
!MAPEP!monitors!performance!and!requests!corrective!action!as!required.

.
!A!sensistivity!evaluation!tests!the!laboratory's!ability!to!measure!the!analyte!near!the!detection!limit.!!

MAPEP!–!15!–!GrF33,!Air!Filter!–!Gross!Alpha/Beta!

MAPEP!–!15!–!MaW33,!Water!–!Radiological!

MAPEP!–!15!–!XaW33,!Water!–!Alkaline

ES!"!WVDP!Environmental!Services.!!!!!!!!!!GEL!"!GEL!Laboratories,!LLC.

MAPEP!–!15!–!GrW33,!Water!–!Gross!Alpha/Beta

"
!!The!false!positive!test!is!used!to!identify!laboratory!results!indicating!the!presence!of!an!analyte,!when,!in!fact,!the

!!!!analyte!is!far!below!the!detection!limit.!

MAPEP!–!15!–!RdF33,!Air!Filter!–!Radiological

Note:!This!report!includes!only!those!matrix/analyte!combinations!performed!in!support!of!the!analysis!of!environmental

!!!!!!!!!!!samples!collected!as!part!of!the!WVDP!monitoring!program!or!special!investigations.

3
!!Although!no!actual!reference!value!or!acceptance!range!was!provided,!the!results!were!assessed!by!MAPEP!as!acceptable.

7 !
"Yes"!"!Result!acceptable.

TABLE!G"2

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance!Evaluation

Program!(MAPEP)
a
;!Study!33;!August!2015

Analyte Matrix Units
Analyzed!!

by:

Reported!

Value

Reference!

Value
Acceptance!Range Accept?

7



Appendix G. Summary of Quality Assurance Crosscheck Analyses

WVDP Annual Site Environmental Report - Calendar Year 2015G-6

Antimony Water mg/L 12.8 13.6 9.5!"!17.7 Yes GEL

Arsenic Water mg/L 4.06 4.07 2.85!"!5.29 Yes GEL

Barium Water mg/L 7.75 8.02 5.61!"!10.43 Yes GEL

Beryllium Water mg/L 2.26 2.27 1.59!"!2.95 Yes GEL

Cadmium Water mg/L 0.707 0.739 0.517!"!0.961 Yes GEL

Chromium Water mg/L 3.75 3.83 2.68!"!4.98 Yes GEL

Cobalt Water mg/L 14.1 14.8 10.4!"!19.2 Yes GEL

Copper Water mg/L 4.66 4.40 3.08!"!5.72 Yes GEL

Lead Water mg/L 3.72 3.98 2.79!"!5.17 Yes GEL

Mercury Water mg/L 0.121 0.127 0.089!"!0.165 Yes GEL

Nickel Water mg/L 16.3 16.8 11.8!"!21.8 Yes GEL

Selenium Water mg/L 0.526 0.537 0.376!"!0.698 Yes GEL

Thallium Water mg/L 2.08 2.32 1.62!"!3.02 Yes GEL

Uranium!–!total Water mg/L 0.0969 0.095 0.067!"!0.124 Yes GEL

Vanadium Water mg/L 10.5 10.3 7.2!"!13.4 Yes GEL

Zinc Water mg/L 15.3 15.8 11.1!"!20.5 Yes GEL

Antimony Soil mg/kg 3.09 0.31 !"#$%&%'%&(!)'*+,*&%-#
.

No GEL

Arsenic Soil mg/kg 7.70 6.2 !"#$%&%'%&(!)'*+,*&%-#
.

Yes GEL

Barium Soil mg/kg 536 561 393!"!729 Yes GEL

Beryllium Soil mg/kg 57.0 60.3 42.2!"!78.4 Yes GEL

Cadmium Soil mg/kg 10.1 11.1 7.8!"!14.4 Yes GEL

Chromium Soil mg/kg 55.7 59.1 41.4!"!76.8 Yes GEL

Cobalt Soil mg/kg 235 257 180!"!334 Yes GEL

Copper Soil mg/kg 91.6 88 62!"!114 Yes GEL

Lead Soil mg/kg 80.8 90.9 63.6!"!118.2 Yes GEL

Mercury Soil mg/kg 1.34 0.933 0.653!"!1.213 No GEL

Nickel Soil mg/kg 158 163 114!"!212 Yes GEL

Selenium Soil mg/kg 13.5 14.14 9.90!"!18.38 Yes GEL

Silver Soil mg/kg 46.3 48.7 34.1!"!63.3 Yes GEL

Thallium Soil mg/kg 97.9 108 76!"!140 Yes GEL

Uranium!–!total Soil mg/kg 16.4 17.69 12.38!"!23.00 Yes GEL

Vanadium Soil mg/kg 182 195 137!"!254 Yes GEL

Zinc Soil mg/kg 354 406 284!"!528 Yes GEL

TABLE!G"2!(continued )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance!Evaluation

Program!(MAPEP)
a
;!Study!33;!August!2015

Analyte Matrix Units
Reported!

Value

Reference!

Value

/ !
"Yes"!"!Result!acceptable.!

Acceptance!Range
Analyzed!!

by:
Accept?

/

MAPEP!–!15!–!MaW33,!Water!–!Inorganic

MAPEP!–!15!–!MaS33,!Soil!–!Inorganic

GEL!"!GEL!Laboratories,!LLC.
*
!MAPEP!monitors!performance!and!requests!corrective!action!as!required.

.
!A!sensistivity!evaluation!tests!the!laboratory's!ability!to!measure!the!analyte!near!the!detection!limit.!!
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Am!241 Soil Bq/kg 61.7 49.5 34.7"!"64.4 W GEL

Cs!137 Soil Bq/kg 861 809 566"!"1052 Yes GEL

Co!60 Soil Bq/kg 2.45 1.3 !"#$%&%'%&(!)'*+,*&%-#
"

Yes GEL

Pu!238 Soil Bq/kg 100 97.5 68.3"!"126.8 Yes GEL

Pu!239/240 Soil Bq/kg 76.7 80.4 56.3"!"104.5 Yes GEL

K!40 Soil Bq/kg 687 599 419"!"779 Yes GEL

Sr!90 Soil Bq/kg 403 425 298"!"553 Yes GEL

Tc!99 Soil Bq/kg 639 631 442"!"820 Yes GEL

U!234/233 Soil Bq/kg 58.6 56 39"!"73 Yes GEL

U!238 Soil Bq/kg 208 220 154"!"286 Yes GEL

Cs!137 Veg Bq/sample 0.0326
.

/*+$"!0-$%&%'"!1"$&
2

Yes GEL

Co!60 Veg Bq/sample 4.81 4.56 3.19"!"5.93 Yes GEL

Sr!90 Veg Bq/sample 1.09 1.30 0.91"!"1.69 Yes GEL

" """
A"sensistivity"evaluation"tests"the"laboratory's"ability"to"measure"the"analyte"near"the"detection"limit.""This"sensitivity"

"""""evaluation"reported"a"statistically"zero"result.

Analyzed!!

by:

3 "
"Yes""!"Result"acceptable.""W""!"Result"acceptable"with"warning"20%"<"bias"<"30%.

GEL"!"GEL"Laboratories,"LLC.

Accept?
3

MAPEP!–!15!–!RdV33,!Vegetation!–!Radiological!

MAPEP!–!15!–!MaS33,!Soil!–!Radiological!

*
""MAPEP"monitors"performance"and"requests"corrective"action"as"required.

2
""The"false"positive"test"is"used"to"identify"laboratory"results"indicating"the"presence"of"an"analyte,"when,"in"fact,"the

""""analyte"is"far"below"the"detection"limit."

.
"""Although"no"actual"reference"value"or"acceptance"range"was"provided,"the"results"were"assessed"by"MAPEP"as"

"""""acceptable.

TABLE!G"2!(continued )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance!Evaluation

Program!(MAPEP)
a
;!Study!33;!August!2015

Analyte Matrix Units
Reported!

Value

Reference!

Value
Acceptance!Range
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Heptachlor Water µg/L 3.67 5.31 2.21!"!8.40 Yes GEL

1,2,4–Trichlorobenzene Water µg/L 79.8 96 28!"!164 Yes GEL

1,2–Dichlorobenzene Water µg/L 75.4 89 19!"!158 Yes GEL

1,3–Dichlorobenzene Water µg/L 90.4 110 18!"!208 Yes GEL

1,4–Dichlorobenzene Water µg/L 18.4 21.9 4.6!"!39.3 Yes GEL

2,4,5–Trichlorophenol Water µg/L <10.0! <10
!

Yes GEL

2,4,6–Trichlorophenol Water µg/L <10.0! <10
!

Yes GEL

2,4–Dichlorophenol Water µg/L 123 142 61!"!223 Yes GEL

2,4–Dimethylphenol Water µg/L 49.8 58.9 21.8!"!95.9 Yes GEL

2,4–Dinitrophenol Water µg/L 119 109 16!"!217 Yes GEL

2,4–Dinitrotoluene Water µg/L 67.8 76.7 38.5!"!114.9 Yes GEL

2,6–Dichlorophenol Water µg/L 116 129 51!"!208 Yes GEL

2,6–Dinitrotoluene Water µg/L 45.2 48.7 24.5!"!72.9 Yes GEL

2–Chloronaphthalene Water µg/L 106 126 47!"!205 Yes GEL

2–Chlorophenol Water µg/L 88.4 100 38!"!161 Yes GEL

2–Methylnaphthalene Water µg/L 27.3 28.0 6.4!"!49.6 Yes GEL

2–Methylphenol Water µg/L 89.4 100 33!"!168 Yes GEL

2–Nitrophenol Water µg/L 118 134 60!"!208 Yes GEL

4–Methylphenol Water µg/L 43.8 52.9 7.8!"!102.1 Yes GEL

4,6–Dinitro–2–methylphenol Water µg/L 79.4 84 31!"!137 Yes GEL

4–Bromophenyl–phenylether Water µg/L <10.0! <10
!

Yes GEL

4–Chloro–3–methylphenol Water µg/L 67.3 75.6 35.5!"!115.8 Yes GEL

4–Chlorophenyl–phenylether Water µg/L <10.0 <10
!

Yes GEL

4–Nitrophenol Water µg/L 57.8 65 12!"!160 Yes GEL

Acenaphthene Water µg/L 30.0 32.5 14.7!"!50.4 Yes GEL

Acenaphthylene Water µg/L 110 123 54!"!192 Yes GEL

Anthracene Water µg/L 33.1 40.6 20.5!"!60.7 Yes GEL

Benzo(a)anthracene Water µg/L 131 160 92!"!228 Yes GEL

Benzo(a)pyrene Water µg/L 93.3 108 48!"!168 Yes GEL

Benzo(b)fluoranthene Water µg/L 47.8 52.9 24.1!"!81.6 Yes GEL

Benzo(g,h,i)perylene Water µg/L 28.4 33.3 15.3!"!51.3 Yes GEL

Benzo(k)fluoranthene Water µg/L 111 130 40!"!221 Yes GEL

bis(2–chloroethoxy)methane Water µg/L <10.0 <10
!

Yes GEL

bis(2–chloroethyl)ether Water µg/L <10.0 <10
!

Yes GEL

bis(2–chloroisopropyl)ether Water µg/L <10.0 <10
!

Yes GEL

Bis(2–ethylhexyl)phthalate Water µg/L <10.0 <10
!

Yes GEL

Butylbenzylphthalate Water µg/L <10.0 <10
!

Yes GEL

!
!Although!no!actual!value!or!acceptance!range!was!provided,!the!results!were!assessed!by!MAPEP!as!acceptable.

Analyte Matrix Units
Reported!

Value

Reference!

Value

Acceptance!

Range

"
!MAPEP!monitors!performance!and!requests!corrective!action!as!required.

TABLE!G"2!(continued )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance!Evaluation

Program!(MAPEP)
a
;!Study!33;!August!2015

Analyzed!!

by:
Accept?

#

# !
"Yes"!"!Result!acceptable.

GEL!"!GEL!Laboratories,!LLC.

MAPEP!–!15!–!OrW33,!Water!–!Organic!Compounds
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Chrysene Water µg/L 80.5 89 45!"!133 Yes GEL

Di–n–butylphthalate Water µg/L <10.0 <10
!

Yes GEL

Di–n–octylphthalate Water µg/L <10.0 <10
!

Yes GEL

Dibenzo(a,h)anthracene Water µg/L 30.7 39.6 16.3!"!62.8 Yes GEL

Dibenzofuran Water µg/L 118 147 76!"!216 Yes GEL

Diethylphthalate Water µg/L <10.0 <10
!

Yes GEL

Dimethylphthalate Water µg/L <10.0 <10
!

Yes GEL

Fluoranthene Water µg/L 35.9 44.1 24.5!"!63.6 Yes GEL

Fluorene Water µg/L 47.6 52.3 26.9!"!77.7 Yes GEL

Hexachlorobenzene Water µg/L 91.5! 116 63!"!169 Yes GEL

Hexachlorobutadiene Water µg/L 33.5 55.1 8.9!"!101.4 Yes GEL

Hexachlorocyclopentadiene Water µg/L 27.8 44.8 7.9!"!106.5 Yes GEL

Hexachloroethane Water µg/L 84.7 102 17!"!188 Yes GEL

Indeno(1,2,3–c,d)pyrene Water µg/L 116 135 52!"!218 Yes GEL

Isophorone Water µg/L 40.7 45.1 20.2!"!69.9 Yes GEL

N"Nitroso"di"n"propylamine Water µg/L <10.0 <10
!

Yes GEL

N"Nitrosodimethylamine Water µg/L <10.0 <10
!

Yes GEL

N"Nitrosodiphenylamine Water µg/L <10.0 <10
!

Yes GEL

Napthalene Water µg/L 74.4 81 28!"!135 Yes GEL

Nitrobenzene Water µg/L 117 129 56!"!202 Yes GEL

Pentachlorophenol Water µg/L 98.8 99 39!"!159 Yes GEL

Phenanthrene Water µg/L 59.0 71.8 40.3!"!103.4 Yes GEL

Phenol Water µg/L 66.6 106 19!"!254 Yes GEL

Pyrene Water µg/L 50.6 52.0 24.9!"!79.0 Yes GEL

GEL!"!GEL!Laboratories,!LLC.
"
!MAPEP!monitors!performance!and!requests!corrective!action!as!required.

# !
"Yes"!"!Result!acceptable.

!
!Although!no!actual!value!or!acceptance!range!was!provided,!the!results!were!assessed!by!MAPEP!as!acceptable.

MAPEP!–!15!–!OrW33,!Water!–!Organic!Compounds

TABLE!G"2!(concluded )

Crosscheck!Sample!Comparisons!From!the!DOE!Mixed!Analyte!Performance!Evaluation

Program!(MAPEP)
a
;!Study!33;!August!2015

Analyte Matrix Units
Reported!

Value

Reference!

Value

Acceptance!

Range

Accept?
#

Analyzed!!

by:
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Aluminum µg/L 1,340 1,480 1100!"!1550 Yes TestAmerica

Aluminum µg/L 944 984 770!"!1100 Yes GEL

Ammonia!(as!N) mg/L 17.1 16.7 13.7!"!20.3 Yes TestAmerica

Antimony µg/L 307 296 240!"!364 Yes TestAmerica

Arsenic!(EPA!200.7) µg/L 734 707 621!"!838 Yes TestAmerica

Arsenic!(EPA!200.8!) µg/L 453 479 378!"!524 Yes TestAmerica

Barium µg/L 1,630 1,680 1390!"!1880 Yes TestAmerica

Biochemical!oxygen!demand mg/L 39.4 22.5 12.3!"!43.3 Yes TestAmerica

Biochemical!oxygen!demand mg/L 45.8 44.3 23.7!"!67.9 Yes GEL

Cadmium µg/L 326 312 277!"!375 Yes TestAmerica

Chlorine!(total!residual) µg/L 144 130 84.0!"!204 Yes WWTF

Chromium!(total) µg/L 823 830 700!"!946 Yes TestAmerica

Chromium!(hexavalent) µg/L 400 420 334!"!462 Yes TestAmerica

Cobalt µg/L 199 187 169!"!229 Yes TestAmerica

Copper!(EPA!200.7) µg/L 681 713 579!"!783 Yes TestAmerica

Copper!(EPA!200.8) µg/L 151 167 128!"!174 Yes GEL

Cyanide,!total mg/L 0.295 0.286 0.192!"!0.398 Yes TestAmerica

Iron µg/L 559 577 475!"!643 Yes TestAmerica

Iron µg/L 2,140 2,180 1820!"!2460 Yes GEL

Lead!(EPA!200.7) µg/L 827 787 703!"!951 Yes TestAmerica

Lead!(EPA!200.8) µg/L 876 935 745!"!1010 Yes TestAmerica

Lead!(EPA!200.8) µg/L 286 279 243!"!329 Yes GEL

Manganese µg/L 1,290 1,330 1100!"!1480 Yes TestAmerica

Mercury!(EPA!1631E) µg/L 11.7 10.3 8.19!"!15.2 Yes GEL

Nickel µg/L 1,500 1,470 1330!"!1690 Yes TestAmerica

Nitrate!(as!N) mg/L 20.9 20.4 17.5!"!24.2 Yes TestAmerica

Nitrite!(as!N) mg/L 3.16 3.38 2.73!"!3.60 Yes TestAmerica

Oil!&!Grease!(Gravimetric) mg/L 53.5 57.3 34.9!"!64.9 Yes TestAmerica

Oil!&!Grease!(Gravimetric) mg/L 75.0 72.4 51.6!"!88.6 Yes GEL

pH! SU 6.43 6.43 6.23!"!6.63 Yes ES

Phosphorus!(total,!as!P) mg/L 6.79 6.17 5.64!"!7.86 Yes TestAmerica

Phosphorus!(total,!as!P) mg/L 3.34 3 2.74!"!3.91 Yes GEL

Selenium!(EPA!200.7) µg/L 503 483 428!"!579 Yes TestAmerica

Selenium!(EPA!200.8) µg/L 353 376 300!"!405 Yes TestAmerica

Sulfate mg/L 43.8 40.5 35.8!"!50.3 Yes TestAmerica

Settleable!solids mL/L 13.9 14.2 10.7!"!18.4 Yes TestAmerica

Suspended!solids!(total) mg/L 63.5 57.6 50.7!"!71.5 Yes TestAmerica

Suspended!solids!(total) mg/L 71.7 63 57.9!"!80.3 Yes GEL

Total!dissolved!solids! mg/L 574 563 517!"!632 Yes TestAmerica

Total!dissolved!solids! mg/L 383 363 338!"!428 Yes GEL

Total!Kjeldahl!nitrogen!(as!N) mg/L 5.84 5.72 4.13!"!7.65 Yes TestAmerica

Vanadium µg/L 1370 1410 1160!"!1570 Yes TestAmerica

Zinc µg/L 1,810 1,790 1540!"!2080 Yes TestAmerica

Zinc µg/L 1,710 1,690 1450!"!1970 Yes GEL

ES!"!WVDP!Environmental!Services

!
!"Yes"!"!Result!acceptable;!"No"!"!Result!not!acceptable.

GEL!"!GEL!Laboratories,!LLC.

TestAmerica!"!TestAmerica!Laboratories,!Inc.,!Buffalo.

TABLE!G"3

Comparisons!of!Results!From!Crosscheck!Samples!Analyzed!for!Water!Quality!Parameters!as

!Part!of!the!EPA's!2015!Discharge!Monitoring!Report!"!Quality!Assurance!(DMR"QA)!Study!35;

(2015)!for!the!National!Pollutant!Discharge!Elimination!System!(NPDES)

UnitsAnalyte Analyzed!by:
Acceptance!

Range
"

Reported!

Value

WWTF!"!WVDP!Waste!Water!Treatment!Facility.

Samples!provided!by!Environmental!Resource!Associates!(ERA)!and!Phenova.

"
!!Acceptance!limits!are!determined!by!ERA!or!Phenova.

Accept?
!Reference!

Value
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