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/%#*!#*6!+8&!H'K6'K*!)'K*+>!b'*0*4!L360*#*B&!0*!3&%#+0'*!+'!+8&!6&O&%'2=&*+!'(!#*!0*+&3B'**&B+&6!7#+&3!
#*6!7#,+&7#+&3!,>,+&=!$&+7&&*!+8&![0%%#4&!'(!5#+&3('36!#*6!+8&![0%%#4&!'(!/#&'*0#*!1230*4,:!"8&!#*#%>,0,!
0*60B#+&6!+8#+!#*!0*+&3B'**&B+&6!B'==K*#%!,>,+&=!('3!=&&+0*4!#!2K$%0B!8&#%+8!*&&6!0,!4&*&3#%%>!B'*,0,+&*+!
70+8! +8&! <S-M! )'=23&8&*,0O&! /%#*! #*6! +8#+! #! B'==0,,0'*! 2&3=0+! 70%%! $&! *&B&,,#3>! +'! B'*(03=! 2%#*!
B'=2%0#*B&:!"8&3&('3&^!H5!8#,!+#,U&6!Z&7$&33>!70+8!+8&!6&O&%'2=&*+!'(!#!9&#,0$0%0+>!1+K6>!+'!&O#%K#+&!
+8&!+&B8*0B#%!(&#,0$0%0+>!'(!6&O&%'20*4!#!a'0*+!,>,+&=!,'%K+0'*!+'!=&&+!+8&!*&&6,!'(!$'+8!B'==K*0+0&,:!

1.1 Feasibility Study Purpose 
"80,!V&2'3+!8#,!$&&*!6&O&%'2&6!+'!&O#%K#+&!+8&!+&B8*0B#%!(&#,0$0%0+>!'(!B'*,+3KB+0*4!+8&!23'2',&6!a'0*+!7#+&3!
#*6!7#,+&7#+&3!,>,+&=,!+'!,&3O&!5#+&3('36!#*6!/#&'*0#*!1230*4,!#*6!+'!06&*+0(>!#*>!3'#6$%'BU,!+8#+!B'K%6!
2'+&*+0#%%>!23&O&*+!+80,!23'a&B+! (3'=! ='O0*4! ('37#36:! "8&!2K32',&! '(! +80,!9&#,0$0%0+>! 1+K6>!0*B%K6&,!+8&!
('%%'70*4N!!
!

�x! FO#%K#+&!+8&!+&B8*0B#%!(&#,0$0%0+>!'(!#!a'0*+!7#,+&7#+&3!,>,+&=!,'%K+0'*!0*B%K60*4!#!,&7#4&!B'%%&B+0'*!
,>,+&=^!2K=20*4!,+#+0'*!#*6!('3B&!=#0*!('3!/#&'*0#*!1230*4,^!#,!7&%%!#,!K243#6&,!+'!+8&!&W0,+0*4!
5#+&3('36!55"/!,0+&!3&JK03&6!+'!#BB&2+!(%'7!(3'=!/#&'*0#*!1230*4,:!
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!
�x! FO#%K#+&!+8&!+&B8*0B#%!(&#,0$0%0+>!'(!#!a'0*+!7#+&3!,>,+&=!,'%K+0'*!0*B%K60*4!60,+30$K+0'*!,>,+&=,!('3!

$'+8!B'==K*0+0&,^!#,!7&%%!#,!#!43'K*67#+&3!7&%%^!+3&#+=&*+^!,+'3#4&^!#*6!$'',+&3!2K=20*4!,>,+&=!
%'B#+&6!0*!+8&!)%#3U&,!T#2!V'#6!B'3306'3!$&+7&&*!/#&'*0#*!1230*4,!#*6!5#+&3('36!+8#+!,&3O&,!
$'+8!B'==K*0+0&,:!

!
�x! _6&*+0(>! 2'+&*+0#%! B'*,+3KB+#$0%0+>! B8#%%&*4&,! #,,'B0#+&6! 70+8! +8&! 23'2',&6! 23'a&B+! #*6! 'K+%0*&!

23&%0=0*#3>! B''360*#+0'*! 3&JK03&6! 70+8! 'K+,06&! ,+#U&8'%6&3,! ,KB8! #,! [0340*0#! Z&2#3+=&*+! '(!
"3#*,2'3+#+0'*!\[ZL"]:!
!

�x! 1K==#30?&!+8&!+&B8*0B#%!(&#,0$0%0+>!'(!+8&!7#+&3!#*6!7#,+&7#+&3!,>,+&=,!,'%K+0'*:!
!

�x! Z&O&%'2!#*!'20*0'*!'(!23'$#$%&!B'*,+3KB+0'*!B',+,!\L/))]!('3!+8&!=',+!(&#,0$%&!,'%K+0'*:!
!

1.2 Assumptions 
/&3!60,BK,,0'*,!70+8!H5!#*6!+8&!)'K*+>^!Z&7$&33>!=#6&!,&O&3#%!#,,K=2+0'*,! ('3!+8&!2K32',&,! '(!+8&!
(&#,0$0%0+>!,+K6>:!"8&!#,,K=2+0'*,!#3&!#,!('%%'7,:!!!
!

�x! 5&%%,!70%%!$&!('K*6!0*!+8&!#3&#!$&+7&&*!+8&!+7'!B'==K*0+0&,!70+8!,#(&!43'K*67#+&3!>0&%6!,K((0B0&*+!
+'!,&3O&!$'+8!B'==K*0+0&,:!

!
�x! "8&!)'K*+>!70%%!$&!#$%&!+'!'$+#0*!&#,&=&*+,!*&B&,,#3>!('3!+8&!,KBB&,,(K%!B'=2%&+0'*!'(!+8&!23'a&B+:!

!
�x! "8&!23'a&B+!70%%!$&!#$%&!+'!'$+#0*!)'==0,,0'*!/&3=0+,!#*6!12&B0#%!FWB&2+0'*!\1/Fc]!('3!$'+8!7#+&3!

#*6!7#,+&7#+&3!,>,+&=,:!
!

1.3 Projected Flows and Demand 
Z&+&3=0*0*4!+&B8*0B#%!(&#,0$0%0+>!#*6!6&O&%'20*4!23&%0=0*#3>!6&,04*!3&JK03&,!#*!K*6&3,+#*60*4!'(!BK33&*+!
(%'7,G6&=#*6^!(K+K3&!(%'7,G6&=#*6!#*6!+8&!,B8&6K%&!'(!6&O&%'2=&*+GB'**&B+0'*,!0*+'!+8&!,>,+&=,:!!"8&!
23'43#=!B'*,0,+,!'(!+83&&!\@]!=#a'3!B'=2'*&*+,:!

�x! /#&'*0#*!1230*4,!5#,+&7#+&3!1>,+&=!

�x! /#&'*0#*!1230*4,!5#+&3!1>,+&=!

�x! 5#+&3('36!5#+&3!1>,+&=!

I!9%'7!I*#%>,0,!X&='!\#++#B8&6!#,! Appendix A ]!7#,!6&O&%'2&6!+'!,K==#30?&!+8&!#*+0B02#+&6!(%'7,!('3!
+8&!/#&'*0#*!1230*4,!1&3O0B&!I3&#^!#,!0+!6'&,!*'+!8#O&!#!BK33&*+!7#+&3!'3!7#,+&7#+&3!,>,+&=:!"8&!(%'7!
=&='3#*6K=! #*#%>?&,! ,&O&3#%! 2'+&*+0#%! ,B&*#30',! ('3! $'+8! 7#+&3! 6&=#*6! #*6! 7#,+&7#+&3! (%'7! ('3!
/#&'*0#*!1230*4,!)'==K*0+>:!!9'3!+8&!2K32',&!'(!+80,!9&#,0$0%0+>!1+K6>^!+8&!3&,K%+0*4!28#,&6!(%'7,^!,8'7*!
0*!Table 1-1 !$&%'7^!7&3&!#,,K=&6!+'!$&!+8&!$#,0,!('3!6&,04*0*4!+8&!a'0*+!,>,+&=:!/8#,&!_!(%'7,!#,,K=&!
B'**&B+0'*,!('3!+8&!BK33&*+!$K0%6'K+!'(!+8&!)'==K*0+>:!/8#,&!__!(%'7,!0*B%K6&!B'**&B+0'*,!#,,'B0#+&6!70+8!
+8&!=#W0=K=!(K+K3&!$K0%6'K+!'(!+8&!)'==K*0+>!#,,K=0*4!'*&!B'**&B+0'*!2&3!&W0,+0*4!2#3B&%!3&4#36%&,,!'(!
+8&!,0?&:!!

!

!
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"#$%&!-.-!/#&'*0#*!1230*4,!5#+&3!#*6!5#,+&7#+&3!/8#,&6!9%'7,!

!
!
9'3!5#+&3('36^!#! *&7!7#+&3! ,>,+&=!70%%!*&&6!+'! ,&3O&!+8&!&W0,+0*4! ,&7&3! ,&3O0B&!#3&#:! ! I,! 2#3+! '(!+8&!
5#+&3('36!5#+&3!1>,+&=!9&#,0$0%0+>!1+K6>^!#!6&=#*6!#*#%>,0,!('3!+8&!B'==K*0+>!7#,!23&2#3&6:!"8&!7#+&3!
6&=#*6! ('3! 5#+&3('36! 0*B%K6&6! BK33&*+! $K0%6'K+! '(! -<<! B'**&B+0'*,! 70+8! #! (K+K3&! ,B&*#30'!'(! -DD!
B'**&B+0'*,!#,!,K==#30?&6!0*! Table 1-2:!
!

"#$%&!-.<!5#+&3('36!5#+&3!#*6!5#,+&7#+&3!/8#,&6!9%'7,!

!
_+!,8'K%6!$&!*'+&6!+8#+!2&#U!8'K3!6&=#*6!0,!K,&6!+'!,0?&!7#+&3!60,+30$K+0'*!,>,+&=,!#*6!70%%!$&!K,&6!+'!
6&+&3=0*&!2K=20*4!#*6!,+'3#4&!3&JK03&=&*+,^!0(!*&B&,,#3>:!!5&%%!>0&%6!#*6!+3&#+=&*+!,>,+&=!6&,04*!70%%!
$&!$#,&6!'*!+8&!*K=$&3!'(!B'**&B+0'*,!0*!#BB'36#*B&!70+8!H'K6'K*!5#+&3!3&4K%#+0'*,:!"8&!7&%%!>0&%6!#*6!
+3&#+=&*+!3&JK03&=&*+,!#3&!(K3+8&3!60,BK,,&6!0*!1&B+0'*!@:<:-:!!
!
!
!
!
!
!
!
! !

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

%$-./#-%0&
1#-%2&0%/#'0 !

3!%#4&"*526&
78!09&

%$-./#-%0&
1#$-%1#-%2&

+:*1 !
3#;%2#8%&0#<6&

78!09&
"#$%&!'!()*++&,-!.*/012*-3!& 445! 4678999! :68999!

"#$%&!''!("2-&,-/$0!;*-*+&!.*/012*-3!& 594! 5<48699! 768999!

!"#$%& '()&*+&
,*''%,-.*'$&
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3!%#4&"*526&
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%$-./#-%0&
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+:*1 !
3#;%2#8%&0#<6!

"#$%&!'!()*++&,-!.*/012*-3!& 455! 4748999! ,=$!

"#$%&!''!("2-&,-/$0!;*-*+&!.*/012*-3& 4::! 5958999! ,=$!



!"#"$%

!"#$%&"%'()*&%+,'(#*-&.#'/$0%1"*2

!"#$%&"%'()*&%+,'!"*.#3,

43
"*

5#
,'6

")
'7

1

48"*3#,'9$:%'!&5#

;"**2'/2*1';:2

±

< =<< >?<<<@=<

A##B

>'&%.8'C'=<<'D##B

(&
E

),$%
'4&

*

63#%E$*#'4B

;&+83"%1'4&*

A03B$%
'F*

!#".$.5'4&*

G&3B$%'4B

4"B$.B&%'7&1+#'(B
H3&-#*'(B

I31&
#'J%

;&
33

';"
-#

%
'J

%

A&+0*#'>K>L'!"#$%&"%'()*&%+,'M"B#*'"%1'M",B#:"B#*'(#*-&.#'I*#"'/$0%1"*2



Paeonian Springs and Waterford Joint Water and Wast ewater System Feasibility Study 
!

! ! ! ' "

 
!

2. Paeonian Springs Wastewater System 

"8&!&W0,+0*4! /#&'*0#*! 1230*4,! 5#,+&7#+&3! 1>,+&=!B'*,0,+,! '(! 0*60O06K#%! '*.,0+&!7#,+&7#+&3!+3&#+=&*+!
(#B0%0+0&,!0*B%K60*4!,&2+0B!,>,+&=,^!#%+&3*#+0O&!'*.,0+&!,&7#4&^!2K=2!#*6!8#K%!#*6!20+!230O>!,>,+&=,:!I,!2#3+!
'(!+8&!23'2',&6!a'0*+!B'==K*0+>!7#,+&7#+&3!,>,+&=!,'%K+0'*!$&+7&&*!/#&'*0#*!1230*4,!#*6!5#+&3('36^!#!
*&7!2K$%0B!7#,+&7#+&3!B'%%&B+0'*!,>,+&=!0,!23'2',&6!+'!$&!B'*,+3KB+&6!70+80*!/#&'*0#*!1230*4,!+'!=&&+!
+8&!)'==K*0 �W�\�¶�V���D�Q�W�L�F�L�S�D�W�H�G���Z�D�V�W�H�Z�D�W�H�U���I�O�R�Z�V:!"80,!*&7!,>,+&=!70%%!0*B%K6&!+8&!('%%'70*4!B'=2'*&*+,N!

�x! 1#*0+#3>!1&7&3!)'%%&B+0'*!1>,+&=!

�x! 1&7#4&!/K=2!1+#+0'*!\1/1]!

�x! 1&7#4&!9'3B&!X#0*!+'!B'*O&>! (%'7,! (3'=!+8&! /#&'*0#*!1230*4,!1/1!+'!+8&!&W0,+0*4!5#+&3('36!
,#*0+#3>!,&7&3!,>,+&=!

_*!#660+0'*!+'!+8&,&! *&7! (#B0%0+0&,^!+8&! &W0,+0*4! 5#+&3('36! 55"/! #*6!B'%%&B+0'*! ,>,+&=!70%%!*&&6!+'! $&!
K243#6&6!+'!=&&+!+8&!B#2#B0+>!3&JK03&6!+'!#BB&2+!+8&!*&7!(%'7,!(3'=!/#&'*0#*!1230*4,:!

Z&O&%'20*4!#!,&7&3!B'%%&B+0'*!,>,+&=!%#>'K+!,+#3+,!#+!+8&!+&3=0*#%!B'**&B+0'*!2'0*+!'(!+8&!,>,+&=^!780B8!0,!
+>20B#%%>!+8&!%'7!2'0*+!'(!+8&!,0+&:!!9'3!/#&'*0#*!1230*4,^!#*!1/1!70%%!$&!3&JK03&6!+'!B'*O&>!,&7#4&!+'!+8&!
&W0,+0*4!5#+&3('36!)'%%&B+0'*!1>,+&=:!"8&3&('3&^!+8&!(03,+!6&B0,0'*!3&JK03&6!+'!6&,04*!+8&!B'%%&B+0'*!,>,+&=!
0,!+8&!%'B#+0'*!'(!+8&!2K=20*4!,+#+0'*:!!"80,!%'B#+0'*!70%%!6&+&3=0*&!#223'W0=#+&%>!43'K*6!&%&O#+0'*^!,&7&3!
6&2+8!#*6!2K=2!,+#+0'*!8>63#K%0B!B'*60+0'*,:!!

2.1 Sewage Pump Station 
"8&! 23'2',&6! a'0*+! 7#,+&7#+&3! ,>,+&=! 0*B%K6&,! #! ,&7#4&! 2K=2! ,+#+0'*! %'B#+&6! 0*! +8&! O0B0*0+>! '(! +8&!
/#&'*0#*!1230*4,!)'==K*0+>!+8#+!70%%!#B+!#,!#!B&*+3#%!B'%%&B+0'*!2'0*+!#*6!2K=2!7#,+&7#+&3!(3'=!/#&'*0#*!
1230*4,!+'!+8&!&W0,+0*4!5#+&3('36!43#O0+>!,&7&3!,>,+&=!780B8!70%%!B'*O&>!+8&!7#,+&7#+&3!+'!+8&!5#+&3('36!
55"/:! I*! #&30#%! +'2'43#280B! ,K3O&>! '(! +8&! B'==K*0+>! 7#,! B'=2%&+&6! 0*! <S<@! +'! 23'O06&! &%&O#+0'*!
0*('3=#+0'*! ('3! +8&! &*+03&+>! '(! +8&! B'==K*0+>:! ! d,0*4! +80,! 0*('3=#+0'*^! #! 23&%0=0*#3>! ,0+0*4! ,+K6>! 7#,!
6&O&%'2&6!+'!%'B#+&!2'+&*+0#%!1/1!%'B#+0'*,:!!"8&!&O#%K#+0'*!7#,!$#,&6!'*!06&*+0(0B#+0'*!'(!O#30'K,!2#3B&%!
(&#+K3&,!#*6!2'+&*+0#%!&*O03'*=&*+#%GB'==K*0+>!0=2#B+,!0*B%K60*4!+8&!('%%'70*4N!

�x! 9&#,0$%&!43#O0+>!,&7&3!3'K+0*4!+83'K48!8048!2'0*+,!#*6!%'7!2'0*+,!$#,&6! '*!&W0,+0*4!+'2'43#28>!
70+80*!+8&!)'==K*0+>!

�x! IO#0%#$%&!$K0%6#$%&!#B3&#4&!\H5!F*40*&&30*4!Z&,04*!X#*K#%!\FZX]!,2&B0(0&,!#!=0*0=K=! '(!S:;!
#B3&,!('3!1/1!,0+0*4]!

�x! /3'W0=0+>!+'!7&+%#*6,!#*6!9FXI!6&,04*#+&6!(%''6!?'*&,!

�x! /#3B&%!O#B#*B>!\0:&:!#3&!+8&3&!&W0,+0*4!$K0%60*4,^!7&%%,!'3!63#0*(0&%6!'*!+8&!2#3B&%e]!

�x! F#,&!'(!#BB&,,!+'!+8&!2#3B&%!

�x! /#3B&%!'7*&3,802!

�x! /'+&*+0#%!0=2#B+!+'!+8&!5fLZ!"3#0%!#*6!'+8&3!80,+'30B!#*6!#3B80+&B+K3#%!3&,'K3B&,!

"8&!&O#%K#+0'*^!6&+#0%&6!0*!#!/3&%0=0*#3>!1&7&3!H#>'K+!X&='!#++#B8&6!#,!Appendix B ^!3&,K%+&6!0*!+8&!
06&*+0(0B#+0'*!'(!+83&&!2'+&*+0#%!2K=2!,+#+0'*!,0+&!#%+&3*#+0O&,!#,!,8'7*!0*!Figure 2-1 :!I%%!'(!+8&!2'+&*+0#%!
,0+&,!%'B#+&6!#*6!,+K60&6!#3&!+&B8*0B#%%>!(&#,0$%&!+'!6&,04*!#*6!B'*,+3KB+!#!*&7!1/1:!
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2.3 Force Main Alignment 
"8&!('3B&!=#0*!#%04*=&*+!70+80*!+8&!/#&'*0#*!1230*4,!B'==K*0+>!70%%!K%+0=#+&%>!$&!6&2&*6&*+!K2'*!+8&!
%'B#+0'*!'(!+8&!1/1:!"8&!4&*&3#%!#%04*=&*+!'(!+8&!('3B&!=#0*!'*B&!0+!&W0+,!+8&!/#&'*0#*!1230*4,!B'==K*0+>!
70%%!3K*! *'3+8!#%'*4! )%#3U&,!T#2!V'#6! ('3!#223'W0=#+&%>!<:;!=0%&,!#*6! 'K+(#%%!0*+'!�:�D�W�H�U�I�R�U�G�¶�V��&W0,+0*4!
,#*0+#3>!,&7&3!,>,+&=:!!

/&3!60,BK,,0'*,!70+8![0340*0#!Z&2#3+=&*+!'(!"3#*,2'3+#+0'*!\[ZL"]^!K+0%0+0&,!B#**'+!$&!0*,+#%%&6!K*6&3!+8&!
2#O&6!3'#6!70+80*!+8&!)%#3U&,!T#2!V'#6!3048+.'(.7#>!\VL5]:!Y'7&O&3^![ZL"!&W23&,,&6!+8#+!0*,+#%%#+0'*!
'(!K+0%0+>!%0*&,!70+80*!VL5!+8#+!#3&!'K+,06&!'(!+8&!2#O&6!3'#6!0,!#%%'7#$%&!+83'K48!+80,!B'3306'3:!"8&3&('3&^!
3'K+0*4!+8&!('3B&!=#0*!#%'*4!)%#3U&,!T#2!V'#6!0,!(&#,0$%&:!Y'7&O&3^!&#,&=&*+!#BJK0,0+0'*!=#>!$&!3&JK03&6!
('3!+8&!('3B&!=#0*!6&2&*60*4!'*!&W0,+0*4!VL5!#*6!&W0,+0*4!&#,&=&*+,!#%'*4!+8&!<:;.=0%&!B'3306'3:!9K3+8&3!
B''360*#+0'*! 70+8! [ZL"! 70%%! $&! 3&JK03&6! #,! +80,! 23'a&B+! ='O&,! 0*+'! +8&! 6&+#0%&6! 6&,04*! 28#,&:! "80,! 0,!
60,BK,,&6!(K3+8&3!0*!1&B+0'*!D!'(!+80,!9&#,0$0%0+>!1+K6>:!

P#,&6!'*!+8&!+83&&!1/1!,0+0*4!#%+&3*#+0O&,!'K+%0*&6!0*!1&B+0'*!<:-^!23&%0=0*#3>!8'30?'*+#%!#%04*=&*+,!7&3&!
6&O&%'2&6!('3!+8&!('3B&!=#0*!70+80*!+8&!/#&'*0#*!1230*4,!B'==K*0+>!,8'7*!0*!Figures 2-2, 2-3 !#*6! 2-4:!
9'3!&#B8!#%04*=&*+!#%+&3*#+0O&^!+8&!('3B&!=#0*!7#,!3'K+&6!+83'K48!+8&!)'==K*0+>!#*6!#%'*4!+8&!5fLZ!
"3#0%!+'!=0*0=0?&!0*,+#%%#+0'*!'(!K+0%0+0&,!0*!+8&!)8#3%&,!"'7*!/0U&!VL5!2&3!H5!23&(&3&*B&:!"80,!#%04*=&*+!
70%%!3&JK03&! #660+0'*#%! %#*6!#BJK0,0+0'*:! _(!%#*6! #BJK0,0+0'*!#%'*4!+80,!3'K+&!$&B'=&,!0*(&#,0$%&^!2'+&*+0#%!
&W0,+,!('3!#*!#%+&3*#+0O&!('3B&!=#0*!3'K+&!#%'*4!)8#3%&,!"'7*!/0U&:!!

"8&!('3B&!=#0*!23'(0%&!70%%!$&!6&+&3=0*&6!$>!&W0,+0*4!+'2'43#28>!#*6!&W0,+0*4!K+0%0+0&,!#%'*4!+8&!('3B&!=#0*!
#%04*=&*+!#*6!70%%!$&!6&O&%'2&6!6K30*4!+8&!6&,04*!28#,&:!I!,K3(#B&!23'(0%&!'(!+8&!)%#3U&,!T#2!V'#6!B'3306'3!
$&+7&&*!+8&!B'==K*0+0&,^!0,!0*B%K6&6!#,!Appendix D :!

2.4 Preliminary System Sizing 
P#,&6! '*! +8&! #$'O&.'K+%0*&6! ,&7&3! ,>,+&=^! Z&7$&33>! 6&O&%'2&6! 8>63#K%0B! B#%BK%#+0'*,! +'! 6&+&3=0*&!
23&%0=0*#3>!6&,04*!2'0*+,!('3!+8&!2K=2,!#*6!,0?&!+8&!('3B&!=#0*!('3!&#B8!23'2',&6!1/1!,0+&!#%+&3*#+0O&:!
"8&!3&,K%+,!'(!+8&!B#%BK%#+0'*,!#3&!,K==#30?&6!0*!Table 2-1!$&%'7:!

"#$%&!<.-!/#&'*0#*!1230*4,!/3&%0=0*#3>!5#,+&7#+&3!1>,+&=!10?0*4!

!

!"#$%&

$%1#8%&!5/!&$-#-.*'& $%1#8%&+*2,%&/#.'&

+:*1&
38!/6 !

!5/!&*++&
:%;%:&3+-6&

,*'-2*:&
%:%;#-.*'&

3+-6&

$-#-.,&
"%#0&3+-6&-0"&3+-6& 0.#/%-%2&

3.'6!
;%:*,.-<&

3+-=$6!

!>?@&$ABAC(D&$CAE&#FAEGDBACHE&I&J&K&&

"#$%&!'& <9!

:>7?9! 6:@?6! :A?6!

77! :! 5?9:!

64! A! 9?>4!

"#$%&!''& 4@:!
457! :! @?:5!

6<! A! 4?65!

!>?@&$ABAC(D&$CAE&#FAEGDBACHE&L!

"#$%&!'! <9!

645?9! 6:@?6! @4?6!

6>! :! 5?9:!

@6! A! 9?>4!

"#$%&!''! 4@:!
49@! :! @?:5!

:4! A! 4?65!
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P#,&6!'*!+8&,&!B#%BK%#+0'*,^!('3!$'+8!(%'7!28#,&,^!#!D.0*B8!('3B&!=#0*!70%%!#%%'7!('3!O&%'B0+0&,!+8#+!=&&+!+8&!
3&JK03&6!<:S!(+G,!('3!,B'K30*4!+8&!%0*&:!Y'7&O&3^!('3!/8#,&!__^!K,&!'(!#!D.0*B8!('3B&!=#0*!3&,K%+,!0*!8048!8&#6!
B'*60+0'*,:!"8&3&('3&^!+'!#O'06!+8&,&!B'*60+0'*,^!#!Q.0*B8!('3B&!=#0*!=#>!$&!*&B&,,#3>:!10*B&!#!Q.0*B8!
('3B&!=#0*!70%%!B#K,&!O&%'B0+0&,!+'!63'2!$&%'7!<:S! (+G,^!23'O0,0'*,!70%%!*&&6!+'!$&!=#6&! ('3!#660*4! '6'3!
B'*+3'%^!#,!7&%%!#,!3'K+0*&!(%K,80*4^!20440*4^!#*6!B%&#*0*4!'(!+8&!%0*&:!!

I%+&3*#+0O&%>^!+7'!2#3#%%&%!D.0*B8!('3B&!=#0*,!B'K%6!$&!0*0+0#%%>!0*,+#%%&6^!70+8!'*&!0*!'2&3#+0'*!6K30*4!/8#,&!
_^! #*6! +8&! ,&B'*6! $&0*4! $3'K48+! '*%0*&! ('3! /8#,&! __:! "80,! 7'K%6! 8&%2! #O'06! 0,,K&,! 3&%#+&6! +'! ,B'K30*4!
O&%'B0+0&,^!#,!7&%%!#,!&%0=0*#+&!+8&!B',+!0=2#B+!#,,'B0#+&6!70+8!K2,0?0*4!+8&!('3B&!=#0*!$&+7&&*!/8#,&,!_!
#*6!__:!"8&!K%+0=#+&!2K=2!,&%&B+0'*!#*6!('3B&!=#0*!,0?0*4!#*6!B'*(04K3#+0'*!70%%!$&!6&+&3=0*&6!6K30*4!+8&!
$#,0,!'(!6&,04*!28#,&!$#,&6!'*!+8&!3&,K%+,!'(!+8&!8>63#K%0B!='6&%:!

_+! ,8'K%6! $&! *'+&6! +8#+! $#,&6! '*! +8&! &%&O#+0'*! 23'(0%&! #B3',,! +8&! 2'+&*+0#%! ('3B&! =#0*! #%04*=&*+^! +8&!
B'*+3'%%0*4!8048!2'0*+!'(!+8&!,>,+&=!70%%!*'+!$&!+8&!60,B8#34&:!!1&O&3#%!B'*+3'%!O#%O&,!=#>!$&!3&JK03&6!'*!
+8&!('3B&!=#0*^!0*B%K60*4!$'+8!,K34&!23'+&B+0'*!6&O0B&,!\0:&:!#03!3&%0&(!O#%O&,]!#*6!23&,,K3&!B'*+3'%!O#%O&,!
\0:&:!23&,,K3&!3&6KB0*4!O#%O&,]:!!I!8>63#K%0B!='6&%!'(!+8&!,>,+&=!70%%!6&+&3=0*&!+8&!(0*#%!O#%O&!3&JK03&=&*+,:!!
_*!#660+0'*^!+8&3&!=#>!$&!'22'3+K*0+>!+'!+3#*,0+0'*!+8&!,>,+&=!+'!43#O0+>!230'3!+'!60,B8#340*4!+'!5#+&3('36^!
780B8!7'K%6!3&6KB&!,>,+&=!8&#6!#*6!2K=2!8'3,&2'7&3:!!"8&!(0*#%!B'*(04K3#+0'*!'(!+8&!2K=2!,+#+0'*!#*6!
('3B&!=#0*!70%%!$&!6&+&3=0*&6!+83'K48!+8&!8>63#K%0B!='6&%0*4!&(('3+,:!!Y'7&O&3^!+8&!2K=2!,+#+0'*!#*6!('3B&!
=#0*!,'%K+0'*!0,!(&#,0$%&:!!

2.5 Waterford Wastewater Treatment Plant Upgrades 
�/�R�X�G�R�X�Q���:�D�W�H�U���L�Q�L�W�L�D�W�H�G���W�K�H���:�D�W�H�U�I�R�U�G���:�:�7�3���X�S�J�U�D�G�H���S�U�R�M�H�F�W���W�R���F�R�P�S�O�\���Z�L�W�K���'�(�4�¶�V���Q�H�Z���D�P�P�R�Q�L�D��
3&='O#%!3&JK03&=&*+,!$>!Z&B&=$&3!<S<;:!5#+&3('36!0,!'*&!'(!+8&!+83&&!2%#*+,!+8#+!70%%!$&!K243#6&6!+'!
=&&+!+8&!*&7!3&4K%#+'3>!3&JK03&=&*+,:!H'K6'K*!5#+&3!,&%&B+&6!#!23'43&,,0O&!6&,04*.$K0%6!\/ZP]!
B'*+3#B+!=&B8#*0,=!+'!#6O#*B&!+8&!K243#6&!23'a&B+!#*6!#7#36&6!+8&!/ZP!B'*+3#B+!0*!1&2+&=$&3!<S<@:!
"8&!/ZP!+&#=!8#,!#6'2+&6!#*!#443&,,0O&!,B8&6K%&!+'!=&&+!+8&!3&4K%#+'3>!B'=2%0#*B&!3&JK03&=&*+,:!
"8&!23'a&B+!+&#=!8#,!#%3&#6>!0*0+0#+&6!B''360*#+0'*!70+8!2&3=0++0*4!#4&*B0&,!#*6!8#,!2%#*,!+'!$&40*!
23'BK3&=&*+!'(!%'*4!%&#6!+0=&!&JK02=&*+!0*!gD!'(!<S<D^!$&40*!8&#O>!B0O0%!B'*,+3KB+0'*!0*!gD!'(!<S<;^!#*6!
B'=2%&+&!B'*,+3KB+0'*!$>!g@!'(!<S<Q:!!
!
"8&!BK33&*+!/ZP!B'*+3#B+!0,!$#,&6!'*!#B80&O0*4!3&4K%#+'3>!B'=2%0#*B&!('3!+8&!5#+&3('36!55"/!K*6&3!
+8&!BK33&*+!2&3=0++&6!B#2#B0+>:!"8&!/ZP!23'a&B+!6'&,!*'+!#BB'K*+!('3!B#2#B0+>!&W2#*,0'*!+'!0*B'32'3#+&!
#660+0'*#%!(%'7!(3'=!#3&#,!'K+,06&!+8&!&W0,+0*4!5#+&3('36!7#,+&7#+&3!,&3O0B&!#3&#:!!
!
"3&#+0*4!(%'7,!(3'=!/#&'*0#*!1230*4,!7'K%6!3&JK03&!+8&!B#2#$0%0+>!+'!+3&#+!K2!+'!#*!#660+0'*#%!C;^SSS!T/Z!
'(!7#,+&7#+&3!(%'7!#+!+8&!&W0,+0*4!,0+&:!!"80,!#660+0'*#%!(%'7!7'K%6!3&JK03&!='3&!+3&#+=&*+!&JK02=&*+^!
23'B&,,!+#*U#4&!#*6!'+8&3!0=23'O&=&*+,:!!"8&3&!#3&!,&O&3#%!B30+0B#%!B'=2'*&*+,!+8#+!#3&!3&JK03&6!+'!
B'*(03=!+&B8*0B#%!(&#,0$0%0+>:!!!!
!

\-]! Land Area: "8&!5#+&3('36!55"/!,0+,!'*!R:R@!#B3&,!'(!%#*6!'7*&6!$>!H'K6'K*!5#+&3:!P#,&6!'*!
#!23&%0=0*#3>!3&O0&7!'(!+8&!/ZP!23'a&B+!,0+&!2%#*,^!,K((0B0&*+!#3&#!70%%!$&!#O#0%#$%&!+'!B'*,+3KB+!
,+3KB+K3&,!*&B&,,#3>!+'!8#*6%&!/#&'*0#*!1230*4,!(%'7!#+!+8&!,0+&:!!

\<]! Discharge Permit: "8&!&W0,+0*4!60,B8#34&!2&3=0+!('3!5#+&3('36!55"/!70%%!3&=#0*!0*!2%#B&!#(+&3!
+8&!2%#*+!K243#6&:!Z0,B8#34&!2&3=0+,!('BK,!'*!+7'!=#0*!B'=2'*&*+,N!(%'7!\JK#*+0+>]!#*6!%'#60*4!
\JK#%0+>]:!"8&,&!B'=2'*&*+,!6&+&3=0*&!&((%K&*+!%0=0+,!#*6!+3&#+=&*+!+#34&+,!('3!+8&!(#B0%0+>:!!

#:! H'#60*4!0,!=#0*%>!#!(K*B+0'*!'(!*K+30&*+!3&='O#%!B#2#$0%0+>!'(!+8&!+3&#+=&*+!,>,+&=:!!"8&!
*&7!+3&#+=&*+!+&B8*'%'4>!0*,+#%%&6!70+8!+8&!/ZP!B'*+3#B+!70%%!,04*0(0B#*+%>!3&6KB&!
*K+30&*+,!#*6!&((%K&*+!%'#60*4!B'=2#3&6!+'!+8&!&W0,+0*4!%#4''*.$#,&6!+3&#+=&*+!,>,+&=:!
"8&3&('3&^!#*!&W2#*6&6!,>,+&=!+3&#+0*4!+'!,0=0%#3!,+#*6#36,!B'K%6!#BB'=='6#+&!
/#&'*0#*!1230*4,!(%'7,!'*!#!60,B8#34&!%'#60*4!$#,0,:!!!

$:! 93'=!#!(%'7!2&3,2&B+0O&^!/#&'*0#*!1230*4,!7'K%6!='3&!+8#*!6'K$%&!+8&!60,B8#34&!(%'7!
0*+'!+8&!3&B&0O0*4!,+3&#=:!!/&3!H'K6'K*!�:�D�W�H�U�¶�V���F�R�Q�Y�H�U�V�D�W�L�R�Q�V���Z�L�W�K���'�(�4�����Z�K�L�O�H���W�K�H�U�H���D�U�H��
,+&2,!3&JK03&6!+'!0*B3&#,&!+8&!(%'7!+0&3!#+!5#+&3('36!+'!#BB'K*+!('3!/#&'*0#*!1230*4,^!#!
(%'7!+0&3!0*B3&#,&!B#*!$&!'$+#0*&6!(3'=!ZFg!70+8'K+!+8&!*&&6!+'!'$+#0*!#660+0'*#%!B3&60+,!
('3!*K+30&*+!60,B8#34&!%0=0+,:!
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\@]!Approach: !P#,&6!'*!+8&!,+#+K,!'(!+8&!&W0,+0*4!/ZP!23'a&B+^!0+!0,!#*+0B02#+&6!+8#+!/#&'*0#*!
1230*4,!7#,+&7#+&3!(%'7,!70%%!$&!+3&#+&6!'*!,0+&!+83'K48!+8&!B'*,+3KB+0'*!'(!#!,&2#3#+&!&W2#*,0'*!
#(+&3!#%%!#43&&=&*+,!$&+7&&*!H'K6'K*!)'K*+>^!H'K6'K*!5#+&3!#*6!+8&!B'==K*0+0&,!#3&!0*!2%#B&!
�W�K�D�W���P�H�H�W���W�K�H���U�H�T�X�L�U�H�P�H�Q�W�V���R�I���&�K�D�S�W�H�U�������R�I���/�R�X�G�R�X�Q���:�D�W�H�U�¶�V���(�Q�J�L�Q�H�H�U�L�Q�J���'�H�V�L�J�Q���0�D�Q�X�D�O�����(�'�0]:!!
�/�R�X�G�R�X�Q���:�D�W�H�U�¶�V���3�'�%���F�R�Q�W�U�D�F�W���Z�L�O�O���L�Q�F�R�U�S�R�U�D�W�H��3&#,'*#$%&!23'O0,0'*,!+'!(#B0%0+#+&!(K+K3&!
&W2#*,0'*!'(!+8&!5#+&3('36!55"/!+'!#BB'=='6#+&!/#&'*0#*!1230*4,!(%'7,!+8#+!70%%!8&%2!3&6KB&!
'O&3#%%!23'a&B+!B',+:!

!
_*!,K==#3>^!Z&7$&33>!(0*6,!0+!+&B8*0B#%%>!(&#,0$%&!+'!+3&#+!#*6!60,B8#34&!/#&'*0#*!1230*4,!7#,+&7#+&3!#+!
+8&!5#+&3('36!55"/!,0+&:!)'==K*0+>!'K+3&#B8!0,!3&JK03&6!+83'K48!2&3=0++0*4!23'B&,,&,!#*6!%&40,%#+0O&!
#223'O#%,:!!
!
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Figure 3-1: Proposed Geophysical Study Areas



Paeonian Springs and Waterford Joint Water and Wast ewater System Feasibility Study 
!

! ! ! !( "

 
!

! ! /3'2&3+>!%0*&,N!X0*0=K=!-S!(+!,&+$#BU!

! ! FW0,+0*4!Z3#0*(0&%6,N!X0*0=K=!;S!(+!,&+$#BU!

! ! 9'K*6#+0'*!'(!1'%06!X#,'*3>!PK0%60*4N!X0*0=K=!-;!(+!,&+$#BU!

�x! 5&%%,!B#**'+!$&!%'B#+&6!0*,06&!&W0,+0*4!B'*,&3O#+0'*!&#,&=&*+,!+8#+!%0=0+!,KB8!B'*,+3KB+0'*:!

�x! IBB&,,0$0%0+>!'(!7#+&3%0*&,!(3'=!7&%%!,0+&!+'!)%#3U&,!T#2!V'#6!VL5!

�x! T3'K*67#+&3!>0&%6!=K,+!$&!#6&JK#+&!('3!,&3O0*4!$'+8!/#&'*0#*!1230*4,!#*6!5#+&3('36!70+8!,#(&!
630*U0*4!7#+&3:!

�x! gK#%0+>!'(!43'K*67#+&3!=K,+!=&&+!=0*0=K=!,+#*6#36!+'!=#U&!+3&#+=&*+!$'+8!(&#,0$%&!#*6!B',+.
&((&B+0O&!('3!+8&!)'K*+>:!

�x! 50%%0*4*&,,!'(!+8&!23'2&3+>!'7*&3!+'!7'3U!70+8!+8&!)'K*+>!#*6!#%%'7!#BJK0,0+0'*!'(!%#*6!('3!+8&!7&%%!
#*6!+3&#+=&*+!(#B0%0+>:!

"8&,&! 3&JK03&=&*+,! 70%%! #%%! $&! B'*,06&3&6! 78&*! 6&+&3=0*0*4! +8&! '2+0=K=! %'B#+0'*,!('3! 7&%%! +&,+0*4:!
Z&7$&33>!#%,'!B'*6KB+&6!6&&6!3&,&#3B8!('3!#*>!2#3B&%,!70+8!B'*,&3O#+0'*!&#,&=&*+,!+8#+!(#%%!70+80*!+8&!
06&*+0(0&6!TZb,!+'!6&+&3=0*&!0(!B'*,+3KB+0'*! '(! #!7&%%!#*6!+3&#+=&*+! (#B0%0+>!0,!#%%'7&6! '*!+8&,&!2#3B&%,!
$#,&6!'*!+8&!%#*4K#4&!'(!+8&!&#,&=&*+!6&&6,:!!

I,!=&*+0'*&6!0*!1&B+0'*!@:<^!+8&!(&#,0$0%0+>!'(!#*>!2#3B&%!('3!,0+0*4!'(!+8&!(#B0%0+>!70%%!K%+0=#+&%>!$&!630O&*!$>!
+8&!JK#%0+>!#*6!JK#*+0+>!'(!43'K*67#+&3!0*!+8&!#3&#^!#,!7&%%!#,!+8&!70%%0*4*&,,!'(!+8&!%#*6'7*&3!+'!,&%%!+8&03!
%#*6!+'!+8&!)'K*+>!('3!,0+0*4!'(!+8&!(#B0%0+>:!

3.2.3 Groundwater Treatment 
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3.2.4 Water Booster Station and Storage 
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