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Comprehensive Storm i'Iater Management Model: based on EPA-S9iMM 5.0.022

?farning.08: elevation drop 5.?35 exceeds lengEh 5.186 for Conduit [fETWgLr-
DUMMY OUTTAIL

trteedeO Iongth: 5. ?35000 ft
Warning 02: naximum depth 4,320 increased for Node DV DUMMY

* * * * * * ** * * * * * * * * * ** * * * * * *
Rainfall- FiJ.e Summary

* ********* * *+** * *******tr *

S[ation FirsL Last Recording Periods Periods
Periods

ID Date Date Frequency w/Precip Missing
Malfunc.

RC-2743855001 DEc-21-2002 DEc-30-2003 15 nin l-49?
0

.******l*i************* VoIUme VoIUme
Rainfalf Dependent I,/f acre-feet 10"6 gal"
*** * ** ** * * * * * *** * * * ** *. --;------
.sewershed. Rainfall 666.662 2L7.242
RDII Produced . . 4'7,,369 15.436
RDfI Rat.io .. i. ". i. r. r... 0.07f

* * +.* * * * * * !t * L * + * * * * * * * * * * i * * *.t *.* *_* r- * * * rt *' ru {' * * *- * * *. * * * * *. * * * * * * * * *
NQTE: lhe summary statistics ciisplayed irr this report are
based on results found at every cortpuEational time step,
not just on results from each reporting time step.

* * * * * * * * * * * * * * * ** * * * *r.* *.* * | * * * * * * * *+ * ** * * rr * ** * * * * * * * * *** * * t- *. *

**** * *** *!t"* *** ** ****

Analysis Options
**********+*+*******
Flbw Units ,,, i,. .., MGD

Process Models:
Rainfall-/Runoff .. r |. i., YAS

SnowmeLt ... NO

Groundwater.,. ... NO

Flor.r Routing .. .". YES
Ponding ALlowed .. YES
t{ater Quality .,.. NO

Fl-oH Routlng Method .DYNWAVE
Starting Date . ..... DEC-25-2Q02 00r00:00
Ending oate . JAN-05-2004 .1L: 45:00
Antecedent Dry Days 5,0
Report Time SLep 00:15;00
RouLing Tirne SEep 15.00 sec



***********d ********t*****

Flow Routing ContinuitY
* * * *.* *'* *.** * * * ** **** *-.rr*.*t*t
Dry Weather InfLow
Wet Weather fnflow r'r i'. , r I
Groundroater Inflow :. , . '. '
RDIT Inflow ... .. .... ' . ,. i
External Inflorv
External Outflow
lnternal Outflow ...... ir.

Final Stored Volurn6
continuity error (B)

******** ***** * ***************
Highest. ConLinuitY Exrors

*** * **t-** ******.*** * tert** ****'l*

Node 9IETWELL
Node DV10I
Node DV1?6
Node DV102
Node Dv156
Node DV108
Node DVl0?
Node DV300
Node DV103
Node DV408
Node DV405
Node DV144
Node REGULATOR-PIT
Node DV416
Node Dv434
Node DV*DUMI'JY
Node DV406
Node DV17l-
Node DV351
Node Dv105

* *:t*** + * ** * * * * * * * * )t'A'd' * ** **.***rr*

Time-Step CriticaJ. ElernenLs
+**** ***i***************** ** ***
Link DVt 0i-DV wErr/ilELL (94.73t)
Link DV230-DV:o0 (5;26t)
Link DV102-Dv10l. (0.018)
Link DVl03-DV102 (0.00?)
I,ink DV201-DV103 (0 ' 008 )

tink DV cllAM-0V103 (0.008)
Link DvT56-DV108 {0,00t)
Node DVl05 (0.00*)
Link CDr-13 (0.00t)
Lihk DV414-DV434 (0.008)
Iink 0V351-DV402 (0.00t)
Link DV105-DV*CHAI'! (0. 00s)

Volume
acre-feet

'Volurne
'L0^6 gat

11 3. 065
0.000
0.000

15. 4 36
0.000

t26.678
0. 000

4,002

(

34 6. 968
n nnn
0. 000

41.369
0. 000

388.744
0. 000

Storage Losses 0.000 0.000 
i

Initial Stored Volune .... 0.000 0-000 ,:

0.005
1 All

5.263
-4 .051
-0, 32?
-0. 01t
0.01t

-0.01t
-0.00t

0 .00$
0.00s
0.00t
0. 00c

-0.008
0.008
0. 008
0. 00q
0.00c

-0.00r
0 . -oos
0.008
0.00?

7 .02-to
-5.193s
-0. 0005
-0. 0L5?

0. 0001
-0. 0001
-0. 0000

0. 0004
o,0022
0, 0002
0. 0002

-0, 0000
0.0010
0. 0001
0. 0001
0.0001

-0.0001
0.0001
0. 0001
0. 0003
1.8220 llgal

(,

,{

I
1



( Link DV144-0v107 !0,0-0$)'Node DV103 (0.008)
Node DV402 (0.00*)
Link DVL?1-DV173 (0;00t)
tint< ovgoo*Dv1o2 (o.oot)
Link DV352-DV351 (0.008)
Link DV175-DV100 (0.00t)
Link DVL57-DVr56 (0.00t)

**********************+**********'t **
Highest FIow InstabiliEy fndexes

* * l** * * *'t**** ** * +* fr***** *+*** *+ * * * *'!

Link WETIIIELL-DUMMY_OUTFALL {0)
Link DV101-DV_WETI{ELL (0)
Link DVL02-0v101 (01

Link DV_CHAM-DVIO3 (0)
tink DV230-DV300 (0)
rink DV351-DV402 (0)
I,ink DV406-Dv407 (0)
tink DV300-DVL02 {0)
Link DVl03-DV1Q2 (0)
Link DV201-DV103 (0)
Link DVl?3-DV1?4 (Ol
Iink 0V229-Dv230 (0)
Link DVITl-DV173 (0)
tink Dvl?6-Dv100 (0)
i,ink DVlO5-DV_CHAi4 (0)
Link DVl^57-DVL56 (0)
Lj,nk IN VAULT (0)
Link DV-CI{AM-DV1?5 (O)
linr ovaOg-0V41"6 (0I
tink 0V416-DV414 (0)

**** * **** ****** t*t'*.'1' * ****** **

Iioucing 'Time SteP SummarY
**-* * *Jr** ******* ** l.**** *iI' * *.* **

Mj.nirnum Time Step : 0.10 sec
Average Time Step : L ' 93 sec
I'Iaxirni:rn'?ime Step z 2.36 sec
Percent in steady State I 0'00
Average fterati,ons per SteP : I.91
Total $teps : 16520888
Total Iterations : 32536306
Minj-murn Possible Steps : 13800891

* * * ** ri ** * *** **** * * ** * *

Node Depth Sumrnary
****{' * **** * * {'* *** * d'* -}'*

C

Maxisrum Time of Max

(

Average Mdxlmi.rm Ma*imum Tiine of Max

Depth Depth [tun HGt Occurr'ence
Output HGL Occurrehce



Node
f,eet days hr:min

Type Feet Feet Feet days hr;min (-j
t.

'' i

DV1O1
725.69

DVL02
726,92

DVIO3
72'] .t7

DVL05
128.86

DV1O7
't7 4.23

DV1O8
824 .01.

DV14 4
191.r2

0V156
830. 04

DVl5?
830. 55

DV17 1
'7 42.94

DVI73
?34.33

DVI74
IJ:t.Ld

DV1? 6
72"t.26

DV2O1
728.'9A

DV229
727,98

DVz3O
727 ,28

DV3OO
72't.25

DV35I
971 .7r

DV352
980. sB

Qv4 02
953.03

DV4O3

947 .96
DV4O5

924,91
DV406

915.88
DV40?

915.03
DV4Og

911.02
DV4 O9

899. 4 1

0.1r

0.26

n?a

0. 13

0.01

u. u-r

0. 01

0.02

0.23

0,12

0 .00

0.19

0. r.7

0.L2

0.12

0.05

0.09

0.0E

0. 05

0.06

a .07

0 ,07

CI,25

0, 04

15? 11:45

15? 1L:45

157 1l-:45

1"5? L1:45

15? 11:45

157 11:45

157 11:45

15? 11: d5

15? 11: 45

329 13:15

15? 1l-r45

157 11 i 45

L5"7 1l: 45

15? Ll:45

157 11:45

i"57 114 45

15? LL r 45

15? 12: 15

15? t2:15

)-^ .a jp
15 / IZ; IC

15? 12: 15

15? 12;15

15? 12 r 15

r q? 1 ,. 1 q

157 L2:15

157 12:15

JUNCTION

JUNCTION

JUNCTION

.IUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUI.ICf ION

JUNCTION

JUNCTION

.]I]NCTION

.IUNCTION

JUNCTION

JUNCTION

JIJNETION

JUNCTIQN

JUNCTION

JUNCTION

J{JNCT]ON

JUNCTlON

JUNCTION

JUNCTION

7.32 728.23

6.13 '-127 .54

5.94 727 ,52

0.61 728.92

0. 14 '714 .23

0.12 824.0r

o.12 797 .12

0.16 830.04

o .26 830.60

0. 08 7 42,94

1.05 734 .43

0. 5? 733.23

0.5? 72'1.34

13.42 735. 31

41.60 764.00

10. ?8 732,95

' 72.L6 734.29

0. 15 977 .7t

0.39 9S0, 5B

0. t 5 953.03

0 , 14 94't .86

0. l-7 924 .97

a,22 915. BB

0.24 915:03

0.35 9t)..02

0. 11 899. 4 1

329 08:32

t57 1l:3?

1"5? 11. r 36

157 11: 50

15? 11r48

15? 11: 50

L51 11:50

L5? 11: 50

157 t1:35

329 13:20

157 l-1:50

157 11:50

157 l-l r 50

1,36 08:05

1R? 11.1?

15? l-1: 36

L5? il.:36

.157 12 r 15

1s? L?|tA

I57 L2tL5

157 12: l-5

15? 12: 15

157 l.2zLG

15? 12 : 1.6

157 L2l. L:l

L5'1 L2tI1

\

,t

(_



/' Dv414 .IUNCTION 0. 04 0. L2 854 .23 15? 12: J8
\. gs4 .zz l-57 12: l-5

Dv416 JUNCTION 0. 44 0.52 I 95,36 15? 12 ; 18
895. 36 157 12: 15

DV434 Ji,tNcTION 0. 01 0 . 04 783 .!2 157 L2:2O
793,12 L57 12:15

DV_DUMMY ,IUNCTION 0.01 0. 05 't 46,23 329 t3:20
746.23 329 13:15

DUMMY_OUTFALL OU?rALt 0.05 0.19 715.f9 195 03:52
?15.16 L57 l.l-: 45

DV100 OUTFATL 0.00 0 .58 124 .43 15? 11: 50
7?4.34 1s7 11:45

DV VAULI STORAGE 0.26 2.26 128.94 157 11:50
'728.67 15? 11:45

REGUTATOR-PIT STORAGE O. 16 2. 50 7?B ,I4 15? 1]-: 50
728 ,06 t 5? 1t: 4 5

WET9IELL STORAGE 0.04 0. {0 72L.]"4 195 03:52'l2I.O7 157 11:45

***********************
Node Inflow Summary

************.*r*****+***

Total

( rn*ow

Maximum Maxinum Lateral.

tateral Total Time of Max lnfLou

Inflow Infl-ow Qccurrence Volume

MGD llGD days hrrmin 10^$ gal
Volume

Node
10^6 gal

Type

DV10L
128 .363

DV102
128.348

DV1O3
1r"1 , 037

DV105
91.985

DVl"07
0.'t78

DVIOB
0,1'tB

DVI_4 4

0. 7?8
DVI5 5

0.778
DVI57

0. ??8
DVI? ],

13. 4 91

JUNCTION 0. 000 4 .7 43 I57 11 : 37 0.000

.}UNCTION 0.000 4;'1I7 157 11 : 50 0.000

JUNCTION 0.000 4.146 1"57 11:36 0.000

JUNCfION 0.000 7 . 387 157 11.: 50 0.000

.IUNCTI0N 0. 000 0 .315 157 11: 50 0 . 000

JUNC:IION 0. 000 0.315 157 11 : 50 0:000

JUNCTION 0.000 0.315 15? 11:50 0.000

JUNCTION 0. 000 0.32'l 15? 1l:35 0.000

JUNCTIoN 0.315 0.315 I57 11r 45 0.?58

JUNC.ITON 0. 000 0. 409 329 13:20 0.000

(



DV173
9r. gs s

DVI74
9r..985

DV17 6
0. 139

DV2O1
L9.L92

DV229
t't .3t2

DVz3O
1?.313

DV3OO

17.314
DV351

12,774
DV352

12.1t4
DV4O2

72."114
DV4 03

12.1'J,4
ova-os

12.'11.4
DV4 O6

L2.'tt3
DV4O7

t2.'114
DV4O8

12.'l]-4
DV4O9

12 . ?r.3
Dv414

12,',tt3
DV4 16

)-2,'l]-3
DV4 34

12.7r3
DV*DUMMY

13 .4 9L
DUMMY-OUTFAI.,L

126 -529
DVlOO

0. 139
DV VAULT

sr. g6's

REGULATOR_PIT
9r..846

ViETWELL

133.556

'JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

.IUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTlON

JUNCTlON

JUNCTION

OO?FALIJ

ourrnr,i,

STORAGE

STOBAGE

STORAGE

6.997 7.391

0.000 ?,389

0. 000 5. 015

1. 093 1.09s

L ,255 2.678

0.000 3.386

0.000 ]3.311

0.000 0.330

0. 331 0. 331-

0, 000 0.330

0 . 000 0. 330

0 .000 0. 330

0. 000 0.330

0. 000 0.330

0, 000 0. 330

0. 000 0.329

0.000 Q.329

o. 000 0. 3?9

0. qoo a.329

0. 000 0.409

0. 000 6.487

0.000 5.014

0. 000 1 ,387

0.000 3.284

0.000 4.763

15? 11:50

157 11:50

757 l1:50

L5? 11:45

15? 11;3?

15? 11:3?

757 11 r 36

15? L2:14

157 12 I 10

_t5 / rz2 L5

15? 12:15

15? 12: 1"5

15 / rZ: 15

1q,? 11,14

15? 12: 16

157 t2:11

L5? 12 r 18

15? L2: I't

tl'l l-2: 18

329 13:20

195 03:52

1 (? 1 1 , r1n

1ct 11 . En
IJ t !t I Jv

101 O2:50

l-57 11 r 37

? 6,966

0.000

0.000

18 . 817

16.9?1

0. 000

0. 000

0. 000

L2 ,462

0.000

0 .000

0.000

0 .000

0. 000

0. q00

0. 000

0. 000

q. 000

0. 000

0. g0Q

0. 000

0.000

0. 000

0. 000

0.000

(';
:

(

* **.* * * * r.+ * * i.* * * * * * * * * * * * * *
Node Surcharge SurnmarY

* ** * * tr **** * * * }***rk****** * *

Surcharglng occurs when water rlsgs above the top of t,he highest conduit.

C



I

Node Type
Hours

Surcharged

Max" Ileight Min. Deplh
Above Crown Below Rim

Feet Feet

DVIOl
DV1O2
DV1O3
DV2O1
DV229
DV23O
DV3OO
REGUtAfOR_PIT

JUNCTION
JUNCTlON
JUNCTION
JUNCTION
JUNCTION
JUNCTION
JUNCTION
STORAGE

30, 69
L2.5t
r.0. 60
27 .'t 4

9.82
11.57
12,T2
3. 83

6. 184
4 .463
4.302

12.750
40,596
9,715

rL.)"62
r .499

J"{. ZUO

14 ,98?
t2.5'18
0.513
0. 000
o 1otr

?.848
L2.32t

************+************
Node Flooding Sumrnary

* **** ****{.** * l.JrL ***** * * **

No riodes werd flooded.

* *'**** * r(**'l * **'* *** ***** * **
SUorage VoLume Sumnary

* ** *** *** * ******* * * **.* * +**

(
Average

VoIume

1000 fr3

FEI

Pptt

Loss

Avg

Pcnt

Ful.]

Maxipum Mex

Volume Pcnt

1"000 fl;3 FuIi

lime of Max Maximun

Occurrence Outflow
Slorage Unit

days hr:min MGD

DV VAUTT
0d:00

REGUIJATOR-
00: 00

WETWELL
00: 00

7. 699
PIT

1 tno

5.487

0. 000

0. 000

0. 000

0. 00

0. 00

0.0 0

0. 00

0. 00

0.00

9.000

0. 000

0. 000

***************************
Outfall- Loading Summary

***********+*********+*****

Odtfall Node

FLow
Freq.
Dnn I

Avg.
FIon

iltGD

Max.
FIow

MGD

Total
Volume

10" 6 gal.

DU&IMY-OU?FALL
DVIOO

98.L2
0. 14

0 .367
0.780

6.487
5.014

126.529
0. r39

( system 49,13 1.146 9, 960 126.669



(
x*****t**************

Link Flow Summary
** * * **** * ** ** * *****.**

time of t"lax

Oecurrehce
Linh

days hr:mln

l{ax/ Maxlmum

FuIl I Velocl
TYPe

Flobr ftlsec

Nlaximurn
Tirne of Max

lRun Elowl
Occurrence

MGO

days hr:min

Timd of .t"lax Maximurl
Max/ Time of Max Maxirnum
OccUrrence lOuEput FIowl

FuIl Occurrence fop Widt,h
days hr;min MGD

DeDth davs hr:min ft

cDT-1,3
329 13:15 0.00

DV1 O 1-DV_WETWELIJ
15? 11:45 1. 98

DV102-DVr.0t
15? 11 r 45 L. B5

DV103-DVl02
157 11:45 1.40

DV1Os-DV CHAM
15? 11:45- O.02

DVIO?-DV DUMMY

157 tl: 4 5 0. 01
DVLOB-DVl4 4

15? 11;45 0,01.
DV1 4 4-DVl07

15? 11:45 0.0-
DV156-DV108

157 11:45 0.03
DVr.5f -DVr-56

1,57 l-1:45 0.04
DV1?l-DV].73

329 13: 15 0. 00
DV173-DV174

15? 11r45 0..07
DVl?4 _DVlO5

157 l-L;45 0.02
DV1?6-DVIOO

157 11:45 0.02
DVz01-DVl-03

157 1l- r 45 3. 01
Dv229*nV23A

157 11 I 45 L; 52
DV230-DV300

15? 11:45 6.93
DV300-DVt 02

157 11:45 0.97
DV3 51 - DV4 02

157 12: 15 0. 10
DV352-DV35t

L5? 12: 15 O.42

CONDUIT
4,L4 329

CONDUIT
13.r_9 r_57
CONDUIT
9.34 157

C€NDUIf
3. 60 15?

4.83 r95
CONDOTT
8.89 157

CONDUIT
6.30 1s?

CONDUIT
6.34 t 5?

CONDUIT
4 .46 157

CONDUIT
4.10 157

CONDUIT
6.20 209

CONDUIT
3.89 157

CONDU]T
8.20 151

CONDUIT
5,64 L57

CONDUII
5.23 t5?

CONDUIT
3.09 157

CONDUIf
2s.81 15?
CONDUII
3.40 r57

CONDUIT
9.04 157

CONDUTT

" 
a? 1R?

0.409 329
L3:20 0.01

4 .'t 63 15?
11 :3? 0, 69

4 .-7 43 15?
11r37 1.O0

4.115 15?
1l:3 6 l-. 00

7.38? 15?
03:51 0. 20

o. 3r5 157
l1:42 0.05

0, 315 157
11. : 50 0. 06

0. 3t_5 L51
11;50 0.06

0.315 15?
11:50 0. 11

0.32"t 157
11:.35 0 .L2

0 " 409 3?9
00:34 0. 0B

7.3B9 157
1L:-50 0. 19

?.38? 157
l"i : s0 0. 10

5.014 157
11:50 0.10

1.:180 t 5?
LL;36 1.00

1. 4 90 15?
11:35 1.00

13. 101 157
11:36 1.00

L.128 15?
11.:3'7 1.00

0. 330 1s?
12: 15 O .22

0. 330 15?
L2:14 0.45

L3t20
329 13r20
11r3?
1gs o3: 52
11.?7

7 L2:L3
11: 36
100 21:10

157 11:50
11 :50
157 lL:50
11. : 50
t5? t.t:50
L1:50
157 11:50
L1r 50
15? 1l-;50
.LI: J)
15? 11:45
l-3:20
l-5? 1L:50
11r 50
157 11.:50
1l :50
157 11:50
l.L r 50
15? 11:50
L1:36

I L!iUZ
t-L:.37
100 2L: 11
1l:36
100 2IrL0
1l:3?
100 21: l0
I Z i,LJ
157 12:15
L2.t4
157 L2: L4

0.399
3.00

{.686

4 .683
r.00

3.46r
1.50

6.O23
5.04

0.3r1
0. 84

0. 31r_
nqq

0. 311
0. 98

0.311
I.q?

0 .311
0. 99

0 .399
??6

6.027
3.94

6.O23
3.42

3.645
3.28

r..089

L,234
1. 00

L.223
1. 00

L.2L4
1. 00

0. 330
0.56

0. 330
0. 63

(



( DV402-DV4o3 CONDUT.T 0 - 330 15? L2t)"5
15? t2:t5 0.02 5.26 157 t2:15 b.rO t57 12:15

DV403-DV405 CONDUIT 0.330 ls? 12:15
ts-l 12:15 0 .O2 5. 9? t57 12: 15 0. r0 15? 12: 15

DV405-DV406 CONDUIT 0.330 L5'7 t2:15
157 12115 0.03 4.11 157 I2:L3 0.12 l-5? 12:15

DV406-DV407 CONDUIT 0. 330 ll-t 12116
15? I2:I5 0.05 3.1-6 1"57 12:16 0.15 15? L2tI6

DV40?*DV408 CONDUIT 0.330 157 12216
l5'1 12:15 0.04 2.3L 157 L2;16 0.18 157 L?tl't

DV40B-DV409 CONDUIT 0.329 15? L2:I7
15? 72:15 0.01 4.79 Ls-t L2:L7 0, 07 157 l2tl7

0V409-DV4 16 CONDUIT 0. 329 L57 l2:]-'l
15? l2zL5 0.01 1,60 Ls'l l2rI'l 0.16 157 12:18

0V414-Dv434 CONDUIT ,0.329 157 L2:lB
15? 12:15 0.01 11.39 157 1"2tI7 0.04 15? L2:19

DV4 16-DV4 14 CONDUIT 0 . 329 157 12 I 18
15? 12:15 0. 01 ?,30 157 IZztB 0. 06 15? 12: L8

DV434-DV1?1 CONDUIT 0.329 157 L2t2Q
157 12:15 0.00 3.95 L5? L2:20 0.01 157 t2:2O

Dv CHAM-0V103 CONDUTT 3.709 101 02150
15? -12:00 0.81 8.88 195 03.:51 r. OO 100 21:1.8

DV CHAM-DV1?6 CONDUIT 5.0]"5 T5? 11:50
15? -11:45 Q.02 6.43 ls? 11:50 O.O9 Ls7 L1:50

WEThIEITL-DUMMY OUTFALL CONDUIT 6.487 195 A3252
ts't 11:45 0;00 27,33 329 10:45 0.05 195 A3t52

IN_VAULT oRIFICE 3.ZSa 101 02:50
1"57 L2:00 1 .00 i-00 2L:07

** * * t' * * * * ** * ** * *'*-* }* * * -t** rr_**.***
Flow Classificat,ion Sumlary

?***** ** rr**** * + ****{* * ** * * * *** +

0r330
n qo

0. 330
0. 91

0r330
1. 0t

0.330
1.04

0.329
1.16

0.326
r.21

4.326
r..45

0. 323
0.79

o.324
L,47

U. JI /

3.00
2.943

1.00
3.646

Knn
4.901
2.39

2.943

(

Avg. Avg.

Froude Flow
Conduit

Number Change

Adjilsted --- Fraction of ?ime in Flow C1ass -*--

,/Acttjal Up Down Sub Sup Up Down

Lengch Dry Dry Dry Crit Crit Crit Crit

cDr-13
2.52 0.0000

0V101-DV_I'IETWELL
I .56 0. 0000

0V102-BVr01
1 , 34 0.0000

0V103-0V1.02
0 .72 0.0000

DVIO5-DV_CTIAPI
1.80 0.00q0

DVIO?.DV DUMTV]Y

0.96 0.0000

1 .00 0. 00

1.00 0. 00

1.00 0.00

L 00 0.00

r..00 0.00

1. O0 0. 0o

0, 00 0.40

0. 00 0. 00

0.00 0.00

0. 00 0. 00

0.00 0. 00

0. 13 0.00

0.00 0.00

0.00 0 .98

0.02 0.69

0 .01 0 .00

0. 00 0.01

0. 54 o ,32

0.00 0.98

0.00 0.00

t,. 00 0 .2't

0. 00 0, 9?

0. 00 0. 97

0, 00 0.0.0



DVr.0g-Dvt44
2.00 0.0000

DVl4 4-DV10?
2,01 0. 0000

DVls6*Dv108
r,45 0.0000

DVl5?-DV1 5 6

0.89 0.0000
DV1?l-DV173

3 .78 0.0000
DVl7 3-DV1? 4

0.88 0.0000
DVl74 -DVl05

r. 98 0. 0000
DVl7 6-DV1 00

0. 00 0. 0000
DV201-DVl03

o.22 0,0000
DV229-DV23A

0. 61 0. 0000
DVz30-DV300

0.95 0.0000
DV30b-DV102

0.66 0. 0000
DV351-DV4 02

4 .33 0.0000
DV352-DV35L

L. 18 0.0000
DV402-DV403

2,46 0.0000
DVd03-DV405

2.87 0. 0000
Dv405-DV406

2.A7 0.0000
DV4 05-DV4 07

7 .2t 0. 0000
DV4 07-DV4 o8

o.2'1 0.0000
0v408-DV4 09

2.23 0.0000
DV4 09-DV4 1 6

0.10 0.0000
DV4l4-DV434

?.18 0,0000
DV4 1 6-DV4 14

3. 90 0. O0oo
DV434 -DV171

2.65 0.0000
DV CHAII-DV103

?.so* o. oooo
DV C}IAM-DVI?6

0.00* 0. 0000
wrirwELL-DUMMy_OUTFArL 1.00 0.00 0.00 0.00 0.00 0.98 0.00 0.00

L2..28 .0.0000

************************** ***

1.00 0.00 0.00 0'00 0.00 0.00 0.00 0.98

1.00 0.00 0.00 0.00 0.00 0.00 0.00 0,98

1.00 0.00 0.00 0.00 0.00 0.00 0.00 0,98

t.o0 0.00 0.00 0.00 0.63 0,35 0.00 0.00

1.00 0.00 0.00 0.00 0.02 0.30 0.00 0.66

1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.98

1 . 00 0. 00 0. 00 0.00 0.00 0, 00 o.6o 0 , 98

1.00 0.25 0.00 0.00 0.?3 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.98 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.e8 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.91 0.07 0.00 0.00

1.00 0.00 0.00 0.00 0.98 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.98

1.00 0,00 0.00 0.00 0.00 0,00 0.00 0.98

1.00 0,00 0.00 0.00 0.00 0.00 0,00 0.98

t-.00 0.00 o.o0 0.00 0.00 0.00 0,00 0.9"8

1. 00 0. 00 o. 00 0. 00 0. 00 0. 11 0. 00 o .8?

1.00 0.00 0.00 0.00 0,00 0.00 0.q0 q.9B

1 .00 0. 00 o. o0 0. 00 0.. 99 0.00 0. 00 0. 00

L .00 o. 0o 0. o0 0.00 0.op o. o0 0. 00 0. 98

1. 00 0. 0q 0. 00 0.00 0.98 0.00 0. 00 0,00

1. O0 0. 00 0.00 0 .00 0. 00 0 . 98 0.00 0 ' 00

1. 00 0. 00 0.00 0. 00 0, 00 0. 00 0. 00 0.98

1.00 0;00 0.00 0.00 0.00 0'00 0.00 0.98

1. 00 0. 00 o. 00 0.00 o. 00 0 . 0o 0.00 0. 9?

1 . 00 0. 98 0.00 0.00 0 . 00 0 . 00 0.00 0 .00

(

(

(
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Condult Surc-harge Surunary
,,* ***** ** * * * *.* * **** * *.* * * **.* * !r

Capacicy
Conduit

Limiled

Hours Full --------

Upstream Dnstream

flgurs
Above Full

NormaL Flow

Hours

Both Ends

DVlOI-DV WETWETL
DVl02-DVl0 1

DV1 03 -DVl 02
DV201-DV1 03
DV22 9-0V230
DV230-DV300
DV300-DVl02
DV-CIIAM-DV1O3

Analysis begun onr
Analysis ended onl
TotaL elapsed tirne:

Thu May 22 OB:45:38 2014
rhu May 22 O9;lLz52 20L4
00:26:14

za-zz
1.1. ?0
27.-t0

9. 81.

Lt.67
t2.r\
3.83

0 .01
25.22
t.r. /u
2'r .70

o q1

11.6?
L2.IT
3.83

n n1

z3.lJ
11. ?0
27.'t2
o q?

11.68
t2.).2

J.t'J

13.40
10.41

t ?n

6.57
0 .47
0. 01
0. 01
0.0L

0. 01
11.57
6.23
6. 57
0.46
0.15
U. UJ

0.0r

t
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Drivosburg WWTP Capacity Analysis

'Forcapacity anarysiq a$$ume depli @ Qrv in all volume calwlations

Desiqn Crlterla
To) 30.00 mln IMMAFJ
To) 15.00 mln IPHFI

Method
O= V/TD

Assumptions
Tol 26-8B8 mln TMMAR

Analvsis
Vo""= 7,395.78 gallons

o"". 275.00 gpm

396,090.30 gpd

Vosv= 7,395.78 gallons

Qmr,t= 493.05 gpm

709,995.32 Spd(
I

(

Desiqn Criterla
To I 6.00 hr IMMAFI

Method
A= V/ TD

Analysis
Vorv= 605,880.00 gallons

Qo"= 100,980,00 gph

2,42 mqd

Design Crlteria
To) 3.00 mln IMMAFI

Method
Qr V/To

Analysls
Vo** 5,236.00 gallons

Qov= 1,745.33 gpm

2,51 modDeslsn Crlterla
Surfaie Overfldw Rate = 600.00 gpdfF [MMAF]
SurfaceOverflowRate= 1;200.00 gpd/fta lpHFl

Welr Loadinq = 10,000.00 ood/ft IMMAFI

Method
(seK)x (A)

(WL) x lL)
(J3

Q=
Analysls

A = 816.00 ff
Qov= 6521800.00 gpd

Qmar= 979,200,00 gpd

Total Weir Length: 68.00 ft
Qav= 680,000,00 gpd
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CONFIDENTIAL

SANITATRE ICEAS Detslled Deslgn Calculations
BOD Removal, Nitriticatlon, and De-Nitrification Process

SANITAI RE P ral ect fr2497 0 -74o

Dravosburg, PA

o
gANITA,IFTE

a rylem brand

Design Pararneters

A. Flow

s,

Average Daily Flow

Peak Dry Weather Flow

Peak Wet Weather Flow

600,000 GPD

1,100,000 GPD

2,200,000 GPD

180 mg/l
20'c
10'c

20-90 "F

740 ft

I

C. Environment
Alkalinity (Minimum Requ irement)

Max Wastewater Temperature

Min Wastewater Temperature
Ambient Air Temperature
Site Elevation

(

D. ICEAS Process Design Criterla

F/M
SVI (after 30 minutes settling)

Number of ICEAS Basins

Top Water Level

E.

Dravosburg, PA
24970-14a

0,042 BOD' / MLSS / day

1.50 ml/g
2

16.25 ft

Treatment
Influent

Qualitv
Effluent

Requirement

BoD5 (20'C), mg/l

Suspended Solids, mg/l

TKN, m8/l

NH.-N, mg/l

TN, mg/l
Phosphorus

190

210

40

10

10

L

1

Ti

Normal Storm

Air-On min 96 48

Air-Off mln 72 24

settle min 48 50

Decant mrn 72 36

Total hrs 4.8 2.4

5t27t2914



CONFIDENTIAL

F. Detailed Calculations

Mass of Biomass

where: BODL = BOD Load (lb/day/basin)

Q = Average Dry Weather Flow per basin (gallday)

BODin = lnfluent BOD concentration (mg/l)

1,000,000 = Conversion (Umg)

8.34 = Conversion (lb/gal)

Mass of Biomass

eooL=siry+g - 30o,@0x 1e0 x 8'34. 
=  Tstblday/basin1,@0,000 1,000,000

q
i

€TA.TVITAIFlE
a ry[em brand

MBoD = 9??! = ,ots = 11,348 lb/basin
F / M 0.042

where: MBOD = Mass of Biomass for BOD Removal (lb/day/basin)

F / M = Food to Microorganism ratio (day'r)

7-. Volume of Biomass
t

Vbio= MBOD x SVI = 11,346 x 2.4= 27,23lft3/basin

where: Vbio = Volume of Biomass (ftr/basin)

SVI = Sludge Volume Index {ft3/lb)

Dravosburg, PA
24970-14a 5t2712014



CONFIDENTIAL

Maximum Volume Above Bottom Water Level

Peak Drv Weather Flowi

where: Vbwld =
PDWF=

NCT -
NDT =

7.48=
24=

Peak Wet Weather Flow:

Vbwtd _ ppWF x (NCT- NpT) _ sso,ooo X._[4.9 - 1.zo) 
= 11,029 ft'/basin

74 x 7.48 24 x 7.48

Maximum Volume Above BWL at Peak Dry Weather Flow (ftl/basin)

Peak Dry Weather Flow (gaUday)

Normal Cycle Time {hr/cycle}
Decant Time (hr/cycle)

Conversion (gat/ft3)

Conversion (hours/day)

, PWWF x { ScT - SDT) 1,100,000 x (2.4 - O.60)
11,029 ftlbasin

24 x 7.48 24 x 7.48

where: Vbwls = Maximum Volume Above BWL at Peak Wet Weather (Storm) Flow (ftllbasin)

PWWF = Peak Wet Weather Flow (galldayl

SCT= Storm CycleTime (hrlcyclel

SDT = Storm Decant Time (hrlcycle)

(
MVAB (Maxinrum Volume Above Bottom Water level) is larger of Peak Dry Weather and Peak Wet Weather Calculation

MVAB = 11,029 ftfbasin

Decant Rates

PeaL Drv Weather Flow:

where: PDR = Normal Decant Rate (gal/minl

NDT = Normal DecantTime (min/cycle)

L44A = Conversion (min/day)

Peak Wet Weather ElgL,V:

O**- MVAB x 7.48

SDT

PWWF 11,029 x 7.48 1,100,000+- - 

---=J.: 

+ ..=--::- = 3,058 gal/min
t,440 36.0 L,440

where: PWR = Peak Decant Rate (gallmin)

SDT = Storm Decant Time (min/cycle)

Dravosburg, PA
24970-14a

PDR =
MVAB x 7.48 PDWF 11,029 x 7.48 550,m0

1,528 gal/mln
NDT \,44O 72.O 1,440

5t27t2014



\ Decanter Sizing

Peak Drv Weather Flowi

( 
Easin Working Volume

CONFIDENTIAL

DLa =
PDR lf 538 

= 10.21 ft
20 x 7.48WeirLoadingRate x 7.48

DLP =
PWR

Weir Loading Rate x 7.48
=--341!9-= 16.34 ft

25 x 7.48

-=,
aj

ETAIUITAIFIE

where: DLa = Decanter Length for Average Dry Weather Flow (ft)

20 : Weir Loading Rate (ft3/min/ft of decanter weir)

Pe?B-tLet Weather Flow i

where: DLp. psgm,er Length for Peak Wet Weather (Storm) Flow (ft)

25 = Weir Loading Rate {ft3lminfit of decanter weir}

Desiqn Decanter Leneth = 17.5 ft

Basin Area

BWV= MVAB + Vbio + Vc= 11,029 + 27,231+ 66= 3&326ftt/basin

where: BWV = Basin Working Volume (ft?basin)

Vc = Volume of chemical sludge due to Phosphorus removal (ft3/basin)

(Please refer to phosphorus removal calculation.)

gvl /uA= 

-

TWL. BZ #*-= 2,8e3 ftfbasin

where: BA = Basin Area (ftz)

TWL = Top Water Level (ft)

BZ = Buffer Zone (ft) (Safety Factor)

Sludge Depth

where: SD = Sludge Depth {ft)

Dravosburg, PA
24970-'l4a

Vbio 27,23L5u= 

- 

9.41 ft
BA 2,893

512712014



CONFIDENTIAL
\t

EiAI{ITA,IFIE

\ Decanter Draw Down

Dravosburg, PA
24970-14a

rvlvAB 11,029uv=- = 3.81 ftBA 2,893

where: DD = Draw Down (ft)

Bottom Water Level

BWL= 5D + BZ + Vd= 9.41 + 3.00+0.02= L2,44ft

where: BWL = Bottom Water Leveltft)
Vd = Depth of Chemical Sludge for Phosporus precipitation (ftl

Top Water Level

TWL= BWL + DD = 7Z4 + 3.81= 16.25 ft

where: TWL = Top Water Level (ft)

Hydraulic Retention Time

HRT =
BAxMAFDx7.48

QT

where: HRT = Hydraulic Retention Time (days)

MAFD = Maximum Average Flow Depth (ft)

QT = Fill Rate at Average Dry Weather Flow {ga[day)

n,or'-.Q x l(NCTx60) - NDTI + BWL _ 30O0O0 x [(4.8 x 6O) -72.0]_ + 12.44= 14.52ft
8Ax1,440x7.48 2,893x1,440x7.48

HRT=
2,893x 14.52 x 7.8

= 1.05 days
300,000

5E7nU4



CONFIDENTIAL

(- ML55 Concentration at Bottom Water level
I

MLSS =
Mbio x 1,000,000

BWLx (BA - cA) x62,42
_ 11,346 x 1,00ep0 

= 5,O62 mgll
12.Mx (2,893- 4.04], x62.42

where: MLSS = Mixed Liquor Suspended Solids concentration at Bottom Water Level (mg/l)

62.42/7E+O5 = Conversion (lblme x Ufts)
CA = Area Increment due to chemical sludge (ft'z/basin)

Mass of Sludge Produced

AM= / Yx(BoDin-BODout) +Zic+Zno \ * Qx8.3a
\ r+(B xoo'sxsRT) / t,ooo,mo

where: AM = Mass of Sludge Produced (lbldaylbasin)

Y = Volatile celf yield (VSS/8OD removed)
q = Arrhenius Temperature Correction Factor

/- B = Decay Rate (day't)

t BODout = Anticipated Effluent BOD (me/l)

SRT = Solids Retention Tlme (days)

Zio = lnfluent nonvolatile suspended solids (mg/l)

Zno = Influent volatile nonbiodegradable solids [mg/t)
T = Minirnum Wastewater Temperature ("C)

Dravosburg, PA
24970-14a

^M- (
o.5x(19O-10.0) 3.0E+05 x 8.34

= 379lb/day/basin
1 + (o.07 x 1.o4 {ro-rol x 28.1)

+ sa.o + zL.o ) x
1,000,000

(Lawrence-McCarty Equation as presented in WEF MOP/8 4th Edition, pg 11'11, Eqn. 11.7)

512712014



{ Volume of Sludge Produced

It

Dravosburg, PA
24970-14a

where: Vws = Volume of Waste Sludge (gallday/basin)

SFws = Solids Fraction in Waste Sludge

8.34 = Density (lb/eal)

Csludge = Mass of chemical sludge produced (lb/day/basin)

(Please refer to phosphorus removal calcutation)

Observed Yield Factor

AM 379 , __ MISS
YObS=---=:j:- = ::- = 0.80

BODL 475 BOD

Observed Yield Factor {lb/day MLSS/lb/day B0Dremoved)

Mean Cell Residence Time

Mbio
MCRT=

aM + {(q - Vws) x Ssout x 8.34/ 1E+06)

CONFIDENTIAL

AM + CsludeeVws=+ 379 +27
= 5,727 gaUday/basin

SFws x 8.34 o.0085 x 8.34

MCRT =
11,345

= 28.1days
379 + {{3m,0W - 5,7271x 1O.0 x 8.34 / 1,000,000)

where: MCRT = Mean Cell Residence Time (days)

SSout = Anticipated Effluent Total Suspended Solids ims/l)
8.34E-05 = Conversion (lb/me x l/eal)

5t27t2014



CONFIDENTIAL

(- Sludge Age for Nitrification
\.

Refer to Metcalf and Eddy, Edition lV pages 614 and 705

Consta n ts and Temperature Corrections:

Coefficient

Base

Value Theta

Tempefature

Corrected Symbol

Maxlmum Specific Growth Rate of Nitrifying

bacteria, C VSS/g VSS,day 0,75 1.07 0.381 u^F)
Half-Velocitv constant for nitrifiers 0.74 1.053 o,442 Kn(Tl

Nitrifier decay rate 0.08 1.M 0.054 Kdn(Tl
Dissolved Oxvsen. me/l 2 2 DO

Half-Velocltv Constant for Dissolved Oxveen, mg"/l 0.5 0,5 Ko

Minimum Water Temperature,'C 10 10 T

Safety Factor 1.5 1.5 5F

Calculations:

Fn=fu"-{r)" tt*nt,,, oo }-ron{r)\ TENH3+Kn(T) DO+Ko,

!rn= ( o.aar, ::1':0:-^ "+ ) -o.os+= 0.158 days,
\ 1.O+O.442 ZO+ 0.5 /

1SRTrnin=-=-= 5.3days
Bn O.158

1\

SRTaerobic = SRTmin x SF = 5.3 x t,5 = 9.5 days

SRTaerobic x 24 9-5 x 24
SRToverall = 

-= 

-= 

28.6 daySTA 8.0

Design sludge age not adequate for nitrlfication.

where: pnm(T) = Maximum Temperature Corrected Nitrifier Growtlr Rate (days'r)

Fn = Specific Nitrifier Growth Rate at Temperature, DO, and Effluent NH, {g/g-days)

SRTmin = Minimum Sludge age required for Nitrification (days)

SRTaerobic = Design Aerobic Sludge ACe (days)

SF = Safery Factor

SRToverall = Sludge Age accounting for entire ICEAS cycle (daysl

TA = Aeration Time {hrs/day)
TENH, = Anticipated Effluent Ammonia {mg/l}

('-
Dravosburg, PA
24970-14a 5127t2014
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Dravosburg, PA
24970-14a
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a xylem brand
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CONFIDENTIAL

Waste Sludge Pump Capacity

r^/cn _ Vws x NCT _ 5,727 x 4.8 _wJr =
24 x SPT 24 x tO.4L

110 gaUmin

where: WSP = Waste Sludge Pump Capacity(gal/min)

SPT = Sludge Pumping Time (min/cycle)

Biological Phosphorus Removal

TPb= TPi - [Yobsx(BODin - BODout]JxTPps= 7.0-[0.80x (190-10.0)x0.031= 2,7Omgll

where: TPb = Concentration of the Total Phosphorus in the Effluent after biological removal (mg/l)

TPi = Concentration of the Total Phosphorus in the Influent (me1l)

TPps = Percent of Total Phosphorus in Biomass

Chemical Dosing

CD= CDtx (TPb-TPe)x (1+SF)

where: CDt= TheoreticalWeight Ratio Chemical Dosage

5F= Safety Factor for Chemical Dosing (%)

TPe = Required Phosphorus concentration in effluent (mg/l)

Alum Dosage Based on percentage removal IPR) of Phosphorus:

Refer to ASCE Design of Wastewater
PR cDt
PR<8s I

85<PRs95
PR>9s I

13

16

22

reatment Plants (4th Edition) pg 15-57

TPb - TPe 2.7O - 7.OPR=- x 1@= x 1(D= 53%
TPb 2.70

CDt= 13

CD = 13x (2.70- 1,0) x (!+25%l = 27,6 mell

...Rounded to the next 5 rg/t

Dravosburg, PA
24970-14a

o
EtAI\IITAIFIE

10 5t27t2014
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\, Mass of Chemical Sludge

where: 0.091 = Fraction of Alum reacting with Phosphorus

4 - Mass of Precipitate formed per Mass of Alum

Volume of Chemical Sludge

Vcs = Csludge x SVl = 27 x 2.4= 65 ftYbasin

where: Vcs = Volume of ChemicalSludge (ft3lbasin)

(.
Dravosburg, PA
2497G14a

o

(

EIAIVITATFIE
r s J-- !r'^ai

QxCDxO.091x4 x8.34 300,000x 30x 0.091x4 x8.34
= 27lbldavlbasinCsludge =

1,000.000 1,00O,000

11 5t27t2014
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CONFIDENTIAL

SANITAIBE ICEAS Aerdtion Design Calculations
BOD Removal, Nitrlflcation, a nd De-Nitrificatlon P rocess

SAN tTAt R E P roj e ct #2497 0-74a

Drcvosburg, PA

o
ETANITA,IFIE

.r rylem branrl

Carbonaceous Oxygen Demand

where AOR1 =

A_
Q=

BODin:
1,000,000 =

8'34 =

Actual Oxygen Required for BOD oxidation (lb/day/basin)

02 / BOD

Average flow (gallday/basin)

lnfluent 8OD received (mg/l)

Conversion (g x mg)

Conversion (lb x gal)

Qx BODin 300.000x 190
AOR1= Ax x8.34=1.20x 

-x8.34=

570 lb/day/basin
1,000,000 Lm0,000

A = 1,20 O2IBOD

Nitrification Oxygen Demand

AOR2 =AN x 4.60=72.5x 4.50= 333 lb/day/basin

AN=
[ {4o.o- 1.0) - (190.0- 10.0)x 0.80x 0.07] x 30O0o0x 8.34

= 72,5lblday/basin
1,0@,000

where AOR2 = Actual Oxygen required for Ammonia Oxidation (lblday/basin)

TKNin = lnfluenl TKN concentration (mg/l)

4.6 = Mass of 02 per Mass of Ammonia Oxidized

NLOAD = Mass of TKN applied lb/day/basin
NH3ollt = Effluent ammonia required (mg/l)

Ns = Sludge Nitrogen content (N / sludge)
BODout = Effluent BOD (mg/l)

(..

Dravosburg, PA
24970-14a 12 512712014
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Total Actual oxygen Transfer

6ANITAIFIE
a rylern brarrd

AOR=AORl +AORZ =570+ 333= 904 lb/day/basin

where AOR = Total Actual Oxygen Required (lb/day/day/basin)

Total Standard Oxygen Transfer

AOR 904SOR=- t,897lbldaV/basin
AOR / SOR 0.4765

AOR qxe rrsit.'20) x( pxC'satpxPsite/PstdxCsurfl/Csurfzo- D.o,)

SOR C satzo

AOR 0.55 x 1.024 r20''0f x ( 0.95 x 1.0.31x 14.34 / LaJOx9.07 19.o7 - 2.O1

= O.4766
SOR 10.31

t

where SOR = Standard Condition Oxygen Requirement (lb/day/day/basin

c = Alpha factor

0 = Temperature coefficient
Tsite = Water temperature ('Ci

F = Beta factor

Psite = Site Atmospheric Pressure

Pstd = Standard atmospheric pressure (psig)

C'sal2s = Dissolverl oxygen solubility at standard conditions {mg/l)

Csurfl = Dissolved oxygen solubility at site water temperature {mg/l)

Csurf26 = Dissolved oxygen solubility at 20"C (mg/l)

D.O. = Residual dissolved oxygen concentration (mg/U

Aeration System Standard Oxygen Transfer Rate

soR 1..897
= 

-= 
-=-- 237 lblhrTA8

where SOTR = Standard oxygen transfer rate (lblday/hr)
TA = Aeration Time, hrs/day

Dravosburg, PA
24970-14a 13 512712014
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(\ Aeration Depth

Average Aeration Depth

(

MAD is larger of MADad and MADpw

lMAr&or,l

I

o
SANITAIFIE

.r rylsm bralxl

MADad =
Qx [( NCTx 60 ) - ( NDT+ NST)]

+ BWL
2111,440 x 7.48xBA

MADad =
300000x [( 4.8x 60 ] - ( 72+ 48)l

+12.M = 13.25 ft
2x1,440 x 7.48x2,8X)

where AADad = Average Aeration Depth at Average Dry Weather Flow (gpd)

Q= Average Dry Weather Flow (gpd/basin)

NCT = Normal Cycle Time (hr)

NDT = Normal Decant Time {min)
NST = Normal Settling Time {min)

BA = Basin Area (ftz)

t44O = Conversion (min/day)

7.48 = Conversion {gallft3)
2 = Calculate Aeration Depth at Middle of Normal Reaction Phase (NCT - NST - NDT)

Maximum Aeration Deptlr

MADpw =

PWWF x [( scrx 60) - ( sDT+sST]l
BWL

7,44O x 7.48x BA

MADpw =
1,100,000x [( 2.4x m ) - ( 36+ 35)J

+12.M = 14.98 ft
!,4rl0 x 7.48x 2,890

where MADpw = Maximum Aerartion Depth at Peak Wet Weather Flow (gpd)

PWWF = Peak Wet Weather Flow (gpd/basin)

SCT = Storm Cycle Time (hr)

SDT = Storm Decant Time (min)

SST = Storm Settle time (min)

MAD = Maximum Aeration Depth (ft)

Alr Flow Requirement

Process Air =
SOTR x 10,000 237 x 1O000

= 872 scfm
p x SOTE x Opw x 60 0.075 x 26,05 x 23.2x60

where Process Air: Process air flow requirement (scfm)

Dravosburg, PA
24970-14a 14 512712414



CONFIDENTIAL

p = Air density (0.075 lb/daylft3)

SOTE = Standard Oxygen Transfer Efficiency @ Submergence of 12.25 ft

Opw = Fraction of Oxygen in air by Weight

10,000= Conversion (L00% * 100%)

60 = Conversion (min/hr)

Mixing Air= Ml x BA = 0.13x 2,890= 362 scfm

where Mixing Air = Mixing air flow requirement (scfm)

Ml = recommended air flow per unit area of basin (scfm/ftz)

Blower Unit Capacity

Blower unit capacity (BUC) is the larger of the process air requirement and the mixing air requirement.

Process Air 872 scfm

Mixing Air 362 scfm

Use 1 blower per tank

Blower Pressure

Fsig= ly1pp x 0.432+ Hr. = 14.98x 0.432+ t.S= 7.7 psig

where Psig = 6lotar pressufe (rounded to next psig)

0.432 = warer density (psifft)

H; = Cumulative piping and diffuser headtoss (psig)

Average Blower Power

o
g;ANITAItrIE

a rylern tr.rnd

t_

Blower power based on vendor curves, BUC, and Average Aeration Depth (12,25 ft)

Powerons = 40.0 bhp

I

Dravosburg. PA

2497Q-14a 15 512712014
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Dravosburg llVlfilTP Long Teim Conhol Plan

Altematlve 1 - LJpgrade V1MTP

Plannlng Cost Estimate

'TEM
cosT

Seneral Site Work $ 138,000

Headumrks Building $ 863,000

SBRTank Corwersion s 864.000

Influent Pump SiaUon $ 1,19S.000

GritRemoval S 5(X,000

Sludoe Holcllng Facilities $ 130,000

Ultravidet Disinfection s 477.000

SUBTOTAL CONSTRUCTION COST s 4,{75,000

Eleclrical Costs {25%) s 1.044,000

luobilzatioilD€mobilEatiorr/Bondvl risurance (1 5%) s 627.000

Contingency (30%) s 1,253,000

rOTAL CONSTRUCTION COST $ 7,0s9,000

lngineering,. Permltting, Legal (15%) s 1,06s,000

]oostruction Administration{'l 0%) s 710,000

rOTAL PROJECT COST $ 8,874,000



(

Site Work

otv Unlt Price per
Unit

Materials Total

fivision 2 Site Work
:&S Controls lot $ 10.000.00 s 10.000.00 T' IU-UUU.UU'

By-Pass Pumpinq lot $ 50.000.00 $ 50.000.00 $ 50.000.00
Site Pavino 385 s.v. $ s0.00 g

s
19,259.26
5.000.00

$ 19.259.26
-awn Restoration 1 lot s 5.O00.00 s 5.000,00

Division 3 Concrete
Repairs/Rehabilitation lot $ 10.000.00 s 10.000.00 s 10,000.00
Vlanholes (0'-8 Deep) ea $2,500. $ 7.500.00 $ _ 7,500.00

'le VF over 8' Deep 2! v.f. s110.00 $ 2.750.00 s 2.750.00
$

Division 15 it4echanical
3' D.l. Pipe (Buried) - F.M. 25t a'. $ 50.00 $ 12,500.00 $ 12.500.00

D.l. Pioe (Burled) - F.M 10( _.F. $ 200-00 $ 20.000.00 $ 20.000.00

Subtotal Construction= $ 132,009.26
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SBR Tanks

0tv Unlt Price per
Unit

Materiafs Total

rision 3 Ooncrete
$fatls 68.1: c.v. $1.123.40 $ 76.557.63 $ 76.557.63

livision.l 1 :quipment
SBR Eouioment I each $ 510.000.00 $ 510.000.00 s 663.000.00
SCADAand SIMS I each $ 80.000.00 $ 80.000.00 s 104.000.00

Division'15 Mechanical
WAS Sludqe Pioino 2 .F $ 100.00 $ 20,000.00 $ 20,000.00

Subtotal Construction = $ 863,557.63



Influent Pump Station and Valve Vault

Qtv Unit Price per
Unit

Materials Total

Division 2 Site Work
Excavatiori 513 c.v. $ 50.00 $ 25.&18.15 g 25,648.15
Backfill 128 .c.v. s 50.00 6.412.U s 6.412.04
Stone Backfill 21 c,v. s 172.00 3.612.00 $ 3.612.00
Excavation/Shorin q/Dewatering/Backfi ll 1 LOT $ 100.000.00 s 100.000.00 $ 100.000.00
Anchorinq

Division 3 Concrete
Foundation Stab 62 c.v. $ 532.10 $ 32,990.20 $ 32,e90.20
Elevaled Slabs and Walls 191 'c.v. $1.123.40 $ 214.569.40 $ 214.569.40

Division 5 Metals
6'x6' Aluminum Hatchwav each s 5.ofn.00 s 10.000.00 $ 10.000.00

Division 11 Equipmenl
lnfluent Pumps each $ 100.000.00 $ 300.000.00 $ 300,000.0
MCC .4I each $ 300,000.00 $ 300.000.00 300.000.00
PLC and Controls each $ 100,000.00 s 100.000.00 100.000.00
Bridoe Crane 1 each $ 25.000.00 s 25.000.00 $ 25.000.00

Division 15 Mechanical
u\let Well and Valve Vault Pipino 1 LOT $ E0.000.00 $ 80.000.00 $ 80,000.00

Subtotal Construction = $ 1,198,231.79



ti
I

Grit Removal

0tv Unit Price per
Unit

Materials Total

livision 2 SiteWork
xcavalion 188.1 c.y. 49.00 $ 9.219-26 $ 9.219.26

lackfill 47.O37 c.y. 49.00 $ 2,304.81 $ 2.304.81
5tone becKnil 89.22 c.v. s 172.00 13.797.84 S 13;797.&
Fill Exislino Grit Basin 25.87 c.v. * 30.00 776.10 $ 776.10
Remove Existinq Grit Equipment 1 LOT s 5.000.00 5.000.00 e 5.000.00

DMsion 3 Concrete
Foundation Slab 37.6: c.v. s 53210 $ 20.017.50 $ 20.017.60
Elevated Slabs and Walls 53.51 c.v. s1.123.40 $ 60.113.13 $ 60,113.13

Division 5 Metals
Aluminum Graling ,,-

4nn s.f. $ 23.00 s 11.684.00 $ 11,684.00
{luminum Handraif a L,F, $ 75.21 $ 7.s21.00 $ 7,521.00

)ivision 1 iouioment
Srat unlt Ectutoment each s 259.000.00 $ 259.000.00 $ 336.700.00
Davit Crane 1 aach $ 5,000.00 $ 5.000.00 5 7.447.02

Division 15.
Stop Plate 2 aach $ 10:000.00 $ 20.000.00 $ 20.000.00
Weir Plate 2 aach 2,000.00 s 4.000.00 $ 4.OOO.00

16'D.1. Pioe (Flanoed) 2C IF 160.00 $ 3.200.00 $ 4.766.09

Subtotal Construction = $ 503,346.86



UV Disinfec{ion

otv Unit Prlce per
Unit

Materlals Total

Division 2 Site Work
lonvert ccT to uv LOT s 250.000.00 $ 250.000.00 $ 250.000.00

Division 1 Eouioment
UV Equipment eacl s 174.500-00 $ '174,500.00 $ 26.850.0

Subtotal Construction = $ 476,850.00



I

Sludse Holdinq

otv Unit Price per
Unit

Materlals Total

Division 2 Site Wod(
iquipment Removal 1 LOT $ 30,000.00 $ 30:000.00 $ 30.000.00

Division 11 ;oulDmem
ISers 1 each $ 100,000.00 $ 100.000.00 $ 100,000.00

Subtotal Construction= $ 130,000.00



Dravosburg WWTP Long T€rm Contiot Plan

Altematlye 2 - Punip Dravosburg to MACII

Plannihg Cost Fstlmate

ITEM cosT
General Site Work s 18r,000

)umo Station and Valve Vault $ 1.449,000

:orce Mainto MACM s 748,000

q,eralion/Storaqe Tank Renoovauons s 210,000

SUBTOTA,CONSTRUCTION COST s 2,588,000

:lectntal Cosls (2506) $ 647,000

Mobilization/Dernobilhatlon/Bonds/l nsura nce' (1 5olo ) 389,000

Sonlingency (30%) $ 27,000

rOTAL CONSTRUSTION COST $ 4,401,000

Engineei.ing; Peimllting: Legal (1 50/") s 661,000

Cofl Sruction Mministratlon {1 0%} s 441,000

rOTAL PROJECTCOST s 5.503,000



Ii l

Site Work

atv Unlt Price per
Unit

Materials Total

Division 2. Site Work
E&S Controls 1 lot $ 10.000.00 $ 10.000.00 $ 10.000.00.

y-Pass PumDinq 1 lot $ .(! 50 000.0
Fill Final Clarifiers (Stone) 323 c.v. $ 30.00 $ 9.690.00 $ 9.690.00
Site Pavins 385 s.v, $ 50.00 s 19.259.26 $ 1S,259.26
Lawn Restoration lot 5.000.00

Division 3 Goncrete

'airs/Rehabilitation )t $ 10.000.00 10.000.00 10.000.00
Manholes {0 -8' Dsepl 'ea $2,500.00 .5U0.UU $ 7,50C
Manhole VF over 8'Deep 2E v.l. 110.00 .750.00 2:750-00
Fill Final Clarifiers (Cao) 31 c.v. $ 532.10 s 16.495.10 16.495.1

Divislon 15 Mechanical
3" D,l- Pioe (Buried) - F-M- 15C F. 50.00 $ 7.500.00 $ 7,500.00
18" D.l. Pioe (Buried) - F.M. 214 F, 200.00 42.000-00

Subtotal Construction = $ 180,194,36



Influent Pump Station and Valve Vault

atv Unit Price per
Unit

Materials Total

Division 2 Site Work
Excavation 513 c,v. $ 50.00 $ 25.648.15 $ 25,648.15
Backfill 128 c.v. $ 50.00 $ 6.412.A4 $ 6.412.04
Stone Backfill 21 c,v, $ 172.00 $ 3,612.00 $ 3,612.00
Excavation/Shoring/Dewateri nO/Backfill 1 LOT $ 100.000.00 $ 100.000.00 $ 100.000.00

Division 3 Concrete
Foundation Slab 62 c.v. $ 532.10 $ 32,990.20 $ 32.9s0.20
Elevated Slabs and Walfs 191 e.v. s1-123_44 $ 214,569.40 $ 214,569.40

Division.5 Metals
0'x6' Aluminum Hatchwav each 5,000.00 $ 10,000.00 $ 10,000.00

DMsion 11 Equipment
Normal Flow Pumps each $ 50.000.00 $ 150,@0.00 $ 150,000.00
Storm Pumos each $ 100.000.00 $ 300.000.00 $ 300,000.00
MCC 1 eacft $ 300,000.00 s 300.000.00 s 300.000.00
>LC and Controls 1 each $ 100.000.00 $ 100,000.00 $ 100.000.00
Sridoe Crane 1 each $ 25,O00-O0 $ 25.000.00 $ 25.000.00
Grinder Unit I each $ 100.000.00 $ 100-o00.oo $ 100,000.00

Division 15 Mechanical

Atet Well and Valve Vault Pipinq 1 LOT $ 80,000-00 $ 80.000.00 $ 80,000.00

Subtotal Construction = $ 1,448,231.79



!
1

Force Main to MAGM

Qtv Unit Prlce per
Unit

Materials Total

/ision 2 Site Work
Select BackfiU 302: c.v. 30.00 $ 90.750.00 $ 90.750.00
Fllter Fence 4 L-F. 2.50 11.500.00 11.500.00
Municioal Road Reoavement 453 s.v. s0.00 226.666.67 226.666.67

oratory Excavation 1 ea 270.OO 2,700.00 $ 2,700.00

Division 3 Concrete
\nanhol6 0-8' DeeD - 4'-0" Diameter a e8 2.150.00 21.500.00 21.500.00
il/atertioht Manhols Frame and Cover ea 500.00 2.500.00 2.500.00

Division 15 lchanical
9' D.l. Pipe {Buried) 460( F $ 50;00 230,000.00 .ZsU.L}UU.UU,

Bore 20" SU. Caslno Pioe 800 t_.F. 190.00 152,000.00 152.000.00
)CTV Inspection 4600 1.50 6,900.00 6,900.

Force Main Testinq 46Ul L.F. $ 0.60 2.760-00 $ 2.760.00

Subtotal Construction = $ 747,276,67



Storage Tanks

Qtv Unit Price Fter
Unit

Materials Total

Dtuision 1 Equioment
Storaqe Basin Dewaterinq Pumos 2 each s 30.000-00 $ 60.000.00 $ 00.000.00
Reolace Aerallon Diffusers 1 LOT $ 1so,000.00 $ 150.000.00 $ 150.000.00

$ 210;000.00
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Municipal Adoption through Resolution

to be included with Final Plan submission
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ACHD and Municipal Plarming Department General Correspondence

to be included with Final Plan submission
(
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Proof of Publication for Comment Period

to be included with Final PIan submission
(
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Public Comment and Responses

to be included with Final Plan submission
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( No response has been recelved from the PA Fish and Boat Commission to date. The response will be
' included in the finat submisslon of the Act 537 Plan.

I

(



(

KLH

September 2,2414
Ref. No.: 220-53

CERTIFIED RETURN RECEIPT
7 01 0-0290-0000-3358-91 59

PA Fish and Boat Commission
Division of Environmental Services
450 Robinson Lane
Bellefonte, P A 16823-7 437

To Whom lt May Concern:

Municipal Authority of the City of McKeesport
Allegheny County, Pennsylvania

Act 537 Sewage Facllities Plan Update * Clty of Duquesne and Borough of Dravosburg

On behalf of the Municipal Authority of the City of McKeesport (MACM), KLH Engineers, lnc. is
providing this correspondence to fulfill the roquirements of the Pennsylvania Natural Diversity
lnventory (PNDI) review process. This is being done in an etfort to complete the planning
requirdd as paft of the Act 537 SeWage Facilities Plan Update to evaluate proposed wastewater
treatment plant (WWTP) and combined sewer sVstem (CSS) upgrades in the City of Duquesne
and the Borough of Dravosburg. The Plan Update was developed to serve hs the governing Act
537 $ewage Facilities Plan for the City of Duquesne and the Borough of Dravgsburg, whose
conveyance and treatmeht facilities are now owned and operated by the MACM.

The PNDI search was condubted foi the alternatives propo-sed within lhe Plan Update resulting
in a potential impa0l identifled by the PA Fish and Boat Commission at the site of the Duquesne
WWTP. The location of the Duquesne WWTP is shown on the enclosed USGS 7.S-minute
Quadrangle Map.

Detailed evaluation led to the recommendation of continued operation of existlng processes at
the Duquesne WWTP and coristruction of new combined sewer overflow (CSO) bypass
treatment facilities. The existing WWTP is in good operating condiiion with adequate capacity
for dry wealher flows. This alternative utilizes the existing WWTP up to peak flows of 2.5 MGD.
Peak flows above'2:5 MGD will receive CSO bypass treatment. The project, which will be
constructed Ft the existing WWTP site that is roughly one third of an acre in ,size, includes
construction of new headworks facilities, influent pump station, and CSO bypass treatment
facilities, as well as the installation of 'hew clarifier equipinent to maximize efficiency. The
proposed site plan is shown on an enclosed exhlblt.

The following items are included in the project proposed for the Duquesne WWTP:

. New automatic bar screen and by-pass chahnelwith static screen.

. New headworks building.

. New raW sewaQe pump station and controls.

r New ra$/ sewage pump station piping and valve vault.
. New pump flow meitei,
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. Sitb gravity arid force main piping.

. New CSO bypass treatment.

. Upgrade final clarifier equipment to maximize efficiency.

As part of the Act 537 planning process, a preliminary evaluation of the presence of wetlands
and hydric soil conditions was conducted. The results of these studies are shown on the
enclosed hydric soil and wetlands mapping. The only wetland areas in the planning area are
located along the Monongahela River and are classified as rlverine, Furthermore, there are
soils in the planning areas classified as partlally hydric.

The MACM will make all attempts to minimize the impact on ecologicalty sensitive areas during
any construction activities. All construction work associated with the chosen alternative will be
consistent with all applicable state and federal regulations regarding wetlands. A detailed
wetlands delineation anblysis to determine the extent of jurisdictional wetlands will be'completed
should any proposed constructlon encroach on areas conducive to the presence of wetlands.
lmplementation of this Plan Update is not expected to affect wellands in any way and the
selected alternative'will be consistent with Wetland protection practices and legislation.

Enclosed wifh this correspondence are the fotlowing documents:

. Signed copy of the Project Environmental Review Receipt.

. USGS 7.5-minute Quadrangle Map showing the locatioq of the Duquesne WWTP,

. Hydric Soils and Wetlands Mapplng.

. Proposed WWTP site plan.

All appropriate permits will be obtained before. any construction activities, and the prqjoct wlll
meet all local, county, state and federaf regulations regarding wetlands, prime agricultural areas,
eroSion and edlmentation pollution control, stormwater management, and all other applicable
requirements, No environmental impacts are expected as a result of these projects.

Please feel free to contact our office if you have any questions or concerns.

Sincerely,

KLH ENGINEERS, INC.

Enclosures



PNDI Project Envirorunental Review Receipt Project Search ID: 20140805462287

1. PROJECT INFORMATION
Project Name: Duquesne WWTP
Date of review: 8l5l2AM 1:53:04 PM
Project Category: Waste Transfer, Treatment, and Disposal,Liquid
waste/Effluent,Wastewater treatment plant (construction, expansion or modification)
Project Area: 0.8 acres
County: Allegheny Township/Municipality: Duquesne
Quadrangle Name: BRADDOCK-ZlP Code: 15110
Declmal Degrees: 40.379129 N, -79.849883 W
Degrees -790 50'59.6" W

2. SEARCH RESULTS
Agency Results Response
PA Game Commission No Known lrnpact No Further Review Required

PA Department of Conservation No Known lmpact
and Natural Resources

No Further Review Required

PA Fish and Boat Commission Potential lmpact FURTHER REVIEW IS REQUIRED,
See Agency Response

(

U.S, Fish and Wlldlife Service No Known lmpact No Further Review Required

As summarized above, Pennsylvania Natural Diversity lnventory (PNDI) records indicate there may be potential
impacts to threatened and endangered and/or special concern species and resources within the project area. lf
the response above indicates "No Further Review Required" no additionalcommunication with lhe respective
agency is required. lf the response is "Further Review Required" or "See Agency Response," refer to the
appropriate agency comments below. Please see the DEP lnformation Section of this recelpt if a PA Department
of Environmental Protection Permit is required.

Page 1 of4



PNDI Project Environmental Rqview Receipt Project Search ID: 20140805462287

(
3. AGENCY GOMMENTS
Regardless of whether a DEP permit is necessary for this proposed project, any potential impacts to threatened
and endangered species and/or special conceim species ahd rssources must be resolved wiih the appropriate
jurisdictional agency. In some cases, a permit or authorization from the jurisdictional agency may be needed lf
adverse impacts to these species and habitats cannot be avoided.

These agency determinations and responses aro valld for two years (from the date of the rsview), and are
based on the project information that was provided, including the exact project location; the project type,
description, and fealures; and any responses to queslions that were generated during this search. lf any of the
following change: 1) project localion, 2) project size or configuration, 3) project type, or 4) responses to the
questions that were asked during the online revlew, the results of this review are not valid, and the review must
be searched again via the PNDI Environmental Review Tool and rasubmitted to the jurisdictional agencies, The
PNDI tool is a primary screening tool, and a desktop review may reveal more or fewer impacts than what is listed
on this PNDI receipt. The jursidictional agencies strongly advise against conducting surueys for the species
listed on the receipt prlor to consultation with the agencies.

PA Game Gommission
RESPONSE: tto lmpact is anticipated lo threatened and endangered specles and/or special concern
species and resources.

PA Department of Gonseruation and Natural Resources
RESPONSE: ruo lmpact is anticipated lo threatened and endangered spec'ies qnd/or special concem

f species and resources.
I

PA Fish and Boat Gommission
RESPONSE: further ieview of this project is necessary to resolve the potential impacts(s). Please send
preje_c!infonnation to this agency for revlew (seg WHAT TO SEND).

PFBC Species: (Note: The PNDI tool is a primary screening tool, and a desktop review may
reveal more or fewer species than what is listed below.)
Scientific N4mg: Chaenobryttus gulosus
Gommon Name: Warmouth
Current Status: Endangered

Scientific Name: Toxolasma fiarvus
Common Nam.e: Lilliput
Current Status: Special Concern Species*

U,$. Fish and Wildlife Service
RESPONSE: No impacts to federalllr lisled or proposed species are anticipated. Therefore, no further
consultation/coordination under the Endangered Species Act (87 Stat. 884, as aniended; 16 U.S.C. 1531 ef seg.
is reqqired, Because no'take of fedeqgtly listed species is anticipated, none is authorized. This response does not

( refleot potgntlal Fish and Wildlife Service concerns under the Fish and WitOlife Coordination Act or other
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