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REMEDIATION OF RCC DAM SEEPAGE 
UPPER STILLWATER DAM REHABILITATION – PHASE I 

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

1(2)$342556$$
 
 

ABSTRACT 
 
 
78#9,$:;,$:85,$"-$8#8:8()$9"#<:429:8"#$($<,48,<$"-$94(9=<$;(>,$?,>,)"@,?$:;4"2A;$:;,$B@@,4$
7:8))C(:,4$D(5$<:429:24,$,E:,#?8#A$-4"5$:;,$2@<:4,(5$-(9,$:"$:;,$?"C#<:4,(5$-(9,$(#?$
>,4:89())F$-4"5$:;,$94,<:$:"$:;,$2#?,4)F8#A$G,?4"9=$-"2#?(:8"#&$$/$4,5,?8(:8"#$@4"A4(5$
C(<$85@),5,#:,?$9"#<8<:8#A$"-$9;,589()$A4"2:8#A$(#?$-"4$9,4:(8#$)"9(:8"#<$8#<:())8#A$($
5,5G4(#,$)8#,4$(94"<<$:;,$94(9=$@)(#,$,E:,#?8#A$-4"5$:;,$:"@$"-$:;,$?(5$8#:"$:;,$
2#?,4)F8#A$G,?4"9=&$$H;,$B@@,4$7:8))C(:,4$D(5$!,;(G8)8:(:8"#$14"I,9:$8<$2#8J2,$
@485(48)F$8#$:;,$5(##,4$,5@)"F,?$:"$9"#<:429:$:;,$5,5G4(#,$<)":<K$,(9;$*LM-:&$)"#A$C8:;$
($58#8525$"@,#8#A$C8?:;$"-$L&N$8#9;,<$:"$?,@:;<$"-$*NOM-:K$*O0M-:K$(#?$0LPM-:&$
4,<@,9:8>,)FK$(<$C,))$(<$:;,$?,<8A#$(#?$85@),5,#:(:8"#$"-$:;,$<:(8#),<<$<:,,)$5,5G4(#,$
<F<:,5<&$$."#<:429:8"#$"-$($:F@89()$<)":$9"#<8<:,?$"-$?48))8#A$($<,48,<$"-$">,4)(@@8#A$?48))$
;"),<$2<8#A$($@,492<<8"#$?48))8#A$<F<:,5$5"?8-8,?$C8:;$($2#8J2,$A28?,$<F<:,5&$$/#$8#8:8()$
@8)":$;"),$C(<$9"4,$?48)),?$:"$:;,$?,@:;$"-$:;,$<)":$-"))"C,?$C8:;$($@,492<<8"#$?48))8#A$
<F<:,5$-8::,?$C8:;$($<@,98()$A28?,$<),,>,$?,<8A#,?$:"$-"))"C$:;,$@4"-8),$"-$,(9;$<,J2,#:8()$
<)":$;"),$:"$,#<24,$($;8A;$?,A4,,$"-$>,4:89()8:F$(#?$G,(48#A$()8A#5,#:$C8:;$(?I(9,#:$<)":$
;"),<&$$H;,$9"442A(:,?$<:(8#),<<$<:,,)$5,5G4(#,$C(<$?,<8A#,?$-"4$,E@(#<8"#$G(<,?$"#$:;,$
:":()$5">,5,#:$"-$:;,$94(9=$:;4"2A;"2:$:;,$<,(<"#()$:,5@,4(:24,$9F9),<&$$%8#())FK$:;,$
2@<:4,(5$(#?$?"C#<:4,(5$(##2)(4$<@(9,<$"-$:;,$<)":M5,5G4(#,$(4,$G(9=M-8)),?$C8:;$($
<@,98()$;":$(<@;():Q@"4:)(#?$9,5,#:$58E:24,$<@,98-89())F$?,<8A#,?$-"4$(?;,<8"#$:"$
<:(8#),<<$<:,,)$(#?$9"#94,:,K$4,<8)8,#9,K$(#?$,E@(#<8"#$@4"@,4:8,<&$$$$$$$$$$$
$
 
Background$
$
$
H;,$B@@,4$7:8))C(:,4$D(5$8<$)"9(:,?$"#$!"9=$.4,,=$R#"4:;,(<:,4#$B:(;S$(@@4"E85(:,)F$
LN$58),<$#"4:;$"-$D29;,<#,K$B:(;&$$."#<:429:8"#$"#$:;,$4")),4$9"5@(9:,?$9"#94,:,$R!..S$
:F@,$?(5$<:(4:,?$8#$)(:,$*TO6U$!..$C(<$@)(9,?$">,4$($@,48"?$"-$:;4,,$F,(4<$<:(4:8#A$8#$
*TON$(#?$9"5@),:8#A$-8#()$@)(9,5,#:$8#$*TOV&$$H;,$?(5$;(<$($5(E8525$;,8A;:$"-$0T0$
-,,:$R94,<:$WX&$OK*O0$-,,:SK$94,<:$),#A:;$"-$0KYNP$-,,:K$94,<:$C8?:;$"-$0T$-,,:K$(#?$($
5(E8525$G(<,$C8?:;$"-$*O6$-,,:&$$."4,$:,<:<$<;"C$:;,$!..$:"$;(>,$(#$(>,4(A,$
9"5@4,<<8>,$<:4,#A:;$"-$LKYPP$@<8$(-:,4$*N$F,(4<$(#?$:;(:$)8-:$)8#,<$(4,$C,))$G"#?,?&$$H;,4,$
8<$#"$4,8#-"49,5,#:$@)(9,?$C8:;8#$:;,$!..$,E9,@:$-"4$($)(F,4$"-$4,8#-"49,5,#:$(G">,$:;,$
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$
*$D8<:489:$Z(#(A,4K$[89;")<"#$."#<:429:8"#$."&K$0*0N$[&$!,?C""?$!?&K$7():$X(=,$.8:FK$B:(;$OL**Y$
0$14,<8?,#:K$/7\M!..K$\#9&K$0O00*$."2#:F$!?&$6*TK$]2,#($^8<:(K$.")"4(?"$O*0**$
6$14"I,9:$Z(#(A,4K$[89;")<"#$."#<:429:8"#$."&K$0*0N$[&$!,?C""?$!?&K$7():$X(=,$.8:FK$B:(;$OL**Y$



A()),48,<&$$H;,$2@<:4,(5$-(9,$"-$:;,$?(5$8<$>,4:89()K$9"#<8<:8#A$"-$2#M4,8#-"49,?K$<)8@M
-"45,?$9"#94,:,$-(98#A$,),5,#:<$C8:;$;"48_"#:()$@)(9,5,#:$I"8#:<$-"4$,>,4F$0$-,,:$"-$
,),>(:8"#&$$H;,$?"C#<:4,(5$-(9,$"-$:;,$?(5$8<$<)"@,?K$9"#<8<:8#A$"-$2#M4,8#-"49,?K$<)8@M
-"45,?$9"#94,:,$-(98#A$,),5,#:<$C8:;$;"48_"#:()$@)(9,5,#:$I"8#:<$"#$0M-"":$9,#:,4<&$$$
$
$
H;,$?(5$;(<$#"$:4(#<>,4<,$9"#:4(9:8"#$I"8#:<&$$78#9,$:;,$:85,$"-$8#8:8()$9"#<:429:8"#K$($
<,48,<$"-$-2))$:4(#<>,4<,$94(9=<$?,>,)"@,?$:;4"2A;$:;,$?(5$<:429:24,&$$H;,$:4(#<>,4<,$
94(9=<$(4,$9"#:8#2"2<$(#?$844,A2)(4$-4"5$:;,$2@<:4,(5$-(9,$:"$?"C#<:4,(5$-(9,&$$.4(9=$
C8?:;<$"#$:;,$-(9,$"-$:;,$?(5$4(#A,$-4"5$;(84)8#,$:"$(@@4"E85(:,)F$P&NM8#9;,<&$$%8>,$
94(9=<$"-$@485(4F$9"#9,4#$C,4,$@4,>8"2<)F$A4"2:,?$C8:;$;F?4"@;8)89$24,:;(#,$A4"2:$
(G">,$:;,$A()),4F$-)""4$,),>(:8"#$(#?$C8:;$9,5,#:$A4"2:$G,)"C$:;,$A()),4F$-)""4U$:;,$
A4"2:8#A$@4"A4(5$-(8),?$:"$,--,9:8>,)F$<,()$:;,$94(9=<&$/??8:8"#())FK$4"@,K$),(?$9(2)=K$
"(=25K$(#?$9(2)=$;(?$()<"$G,,#$2<,?$8#$@(<:$(::,5@:<$:"$4,?29,$-)"C<$8#:"$:;,$A()),4F&$$
!,-,4,#98#A$:;,$9"#:4(9:$<@,98-89(:8"#<K$H(G),M*$<255(48_,<$:;,$(>(8)(G),$?(:($"#$:;,$
94(9=<$4,@(84,?&$$%)"C$5,(<24,5,#:<$C,4,$:(=,#$"#$+2#,$0NK$0PP*K$C8:;$:;,$4,<,4>"84$(:$
,),>(:8"#$O*YO&60$-,,:K$(#?$/2A2<:$0TK$0PP*K$C8:;$:;,$4,<,4>"84$(:$,),>(:8"#$"-$O*N0&PP&$$
.4(9=<$8#?89(:,?$(<$G,8#A$@4,>8"2<)F$A4"2:,?$C,4,$A4"2:,?$C8:;$;F?4"@;8)89$@")F24,:;(#,$
A4"2:$(G">,$:;,$A()),4F$-)""4$,),>(:8"#$(#?$9,5,#:$A4"2:$G,)"C$:;,$A()),4F$-)""4&$$H;,$
?"C#<:4,(5$-(9,$,),>(:8"#$?,#":,<$:;,$;8A;,<:$,),>(:8"#$"-$?8<9;(4A,$-4"5$:;,$
?"C#<:4,(5$-(9,$(:$:;,$:85,$"-$-)"C$5,(<24,5,#:&$
$
$
$
H(G),$`*$`$!,9"4?,?$.4(9=$D(:($

7:(:8"#$ 14,>8"2<)F$
a4"2:,?b$

a()),4F$%)"C$
RA@5S$

D"C#<:4,(5$%(9,$
%)"C$RA@5S$

D"C#<:4,(5$%(9,$
W),>(:8"#$R-,,:S$

0Lc*P$ ["$ *6P$ d$0$ [":$5,(<24,?&$
0Nc0P$ e,<$ OTL$ 0VVP$ O**L$
0YcNP$ ["$ d$0$ *P$ O*0L$
0Oc*P$ ["$ d$0$ Y$ O*NY$
0OcYN$ e,<$ N$ N$ VTT6$
0Tc0N$ ["$ d$0$ 0P$ O*0T$
6PcTN$ ["$ *P$ d$0$ [":$5,(<24,?&$
60cLN$ ["$ d$0$ 6$ OPOO$
6LcLP$ ["$ d$0$ 6$ OPO0$
6YcPP$ ["$ d$0$ N$ O**Y$
6YcVNf$ ["$ d$0$ N$ VTO*$
6OcNN$ ["$ d$0$ N$ O*PL$
LPc*N$ e,<$ 0$ N$ O**L$
L*c*P$ e,<$ 06P$ LYP$ OPT0$
L0cON$ e,<$ V$ 66P$ O*00$

f$D48))$'"),$G,:C,,#$A()),4F$(#?$?"C#<:4,(5$-(9,$"-$?(5&$

 
 
 



Technical Plan for Design and Construction 
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