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Total Volume
Gomparison
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Peak Flow
Comparison
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Peak Flow
Gomparison
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Total Volume
Comparison
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Peak Flow
Comparison
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( Typi ca1 
-Yea 

r-,i{odel 
-Repo rt

cornprehensive storm water Management t'todel: based on EpA-surMM 5.0.022

warni.ng 08: elevation-drgp-17.616 exceeds length 16.068 for conduit cso-ovERFLow
tteeded l ength: l-7. 6L6000 ft
*************************

nai nfa'l I ri'l e Summarv*** * ********** ***********
station Fi rst
ID DAtE

necording periods
Frequency w/erecip

periods periods
Missing ualfunc.

Last
Date

RG-324381-5012 DEc-2L-2002 DEc-30-2003

vol une
acre-feet

l-5 mi n

vol ume
10^6 gal

1_940.983
504.005

0.260

632.498
764.238

MGD

YES
NO
NO
YES
YE5
NO
DYNWAVE
DEc-28-2002 00:00:00
IAN-01-2004 00:00:00
5.0
00:15:00
1.00 sec

vo] ume vol umeacre-feet 10n6 ga]

1136.53s 370.3s70.000 0.0000.000 0.000504.006 164.2380.000 0.0001633.636 s32.34s0.000 0.0000.000 0.0000.000 0.0000.075 0.024
eage 1

L479

:t *** * bq**rg** * h.* h.?t*****:l *:t rq rl**t!***:1.* **+a'?t*:t ?t*****?t** *- * * ***** xL * *
NOTE: The summary-statistics displayed in this report are
based on results found at every Lomfrutationa'l tirnb step,
not just on resu'lts from each -r'eportino tine sten.'*** ***'**rL* * * *:t tl * ****** *** ** *:t** * **;t** * *rt Fit ****** *-* i 11g.ragtl g".11ur

****** ** ***** * * **{r****
Rainfal'l oependent l/t
:t**'* * **** *** ** * * ****r!*
Sewershed nai nfa'l'l
RDrr produced
RDII Ratio

*:t* * **rq**** * * *** ***.*
Analysis options

?t t! * * * * *;t** **** )t *****
P'low uni ts . .
Process t'todel s:

nai nfal l/nunoff
snowmelt ...
croundwater ....
plow Routinq ..
Ponding el'lowed
water eua'lity

rlow Routing Method
Starting Date
Ending Date .
Antecedent Dry Days
Report Time Step
Routing tirne stbp

* * ***rL**!t** ** * **** ** ** * * **
p'low nouting continuity
rs'l****i.** * * **** *.* ** ***ik*-**

ory weather fnflow
Wet Weather fnf'low .......
Groundwater Inflow
RDII Inf'low . ..
External tnflow
external outf'low
rnterna'l outflow
Storage Losses
Initial Stored Volume ,,..
rina'l stored volume ......

(

(



continu'ity error (%) typica'l-v.ear-Mode'lJeport

r************
uighest Continuity Errors

******** * * * * * * rl** ****** *.** * * *
Node oU2003. LM
Node Du2001M
Node DU2003M
Node ou2002rr4
Node Du2005M
Hode :ct-38
Node DU6177s
Node oU253Lla
Node DU4004M
Node DU2632M
Node DuL004M
Node DU4003M
ruode ou1010la
Node DU3097M
Node DU2834M
Hode cso-4
lrtode cso-3
ttode ou3107tvt
Node DU1016M
Node Du3L68M

*?t***** * * **** tt** * ** *** *aL* ** rt**t

T'ime-Step critical elements
* ********* **** rl *** ******** i!* ** *
r-ink ou2001M-Du2003 .LM (64,62%)
Link DU2003M-DU2002M (4 :96%\
t-ink cor-67 (2.70%)
Link DU3L58M-cso3 (0.44%)
Link cso-oVERFLoW (0.39%)
Link DU1003M-Du1002M (0.09%)
Link DU2633M-DU2634M (0.05%)
Link cso3-Du3155M (0.d2%)
r-ink ou3155M-DU3156M (0.00%)
r-ink ou3157M-DU3158M (o.ooxi
link ou1013M-DU1010M (o.oox)
L'ink DU3L56M-DUL0L5M (0.00%)
t-ink pu6028M-Du31s6M (0.00%)
t'tode :ct-38 (0.00%)
Li nk DU700L. lIit-DU7001J,4 (0.00%)
r-ink ou6177s-cso3ourFALl (0.00%)
Node DU2632.lM (0.00%)
Node DU7002M (0.00%)
Link DU7001.2M-DU7001. i.M (0.00%)
uink 0u61"77s-DU3157M (0.00%)

************* * rt *** *** * * *****:f* **** * *
Highest F'low hstabilitv rndexes

*rlil *****.1** ** * rl***** !k* * ?t r.-* ***** ** *1.*
link ou2003.]"M-DU2003M (38)
t-i nk ou2001M-DU2003 .1M (23)
Link DU2003M-Du2002M (23)
Link DU2oozM-DUz834M (21)
Link DU2005M-DU2001M (2Li
Li nk DU263tU-oUZ0:Zrvr (O)-

eage 2

-3.L3%
2.75%
L.89%

^L.80%
t.L4%

-0.22%
0.05%
a.o4%
0.02%

-0.02%
0.01-%

-0.0L*;
0.01%
0.01_%
0.00%

-0.00%
0.00%

-0.00%
0.00'{
0.00%

-r.1^.7581
10.6164
6.3484

-5.9279
2.9LL2

-0.0834
0.0071
0.0146
0.0121

-0.0069
0.0435

-0.005L
0.0313
0.0032
0.0118

-0.0025
0.0045

-0.00r.4
0.0071
0.0042
2.2300 Mgal

(

(



( Typi cal -Year-Model -Repo rt

0.10 sec
0.81- sec
i-.00 sec
0.00
3.43

39030066
133694420
31881600

link ro-wunP (0)
Link DU4001M-cso4 (0)
Link BYPAss2 (0)
Link DU7001.1M-DU7001M (0)
Link DU2597M-DU7004M (0)
Link cDT-67 (0)
t-ink pu2632M-DU2633M (0)
t-i nk ou2633M-DU2634M (0)
Link DU2005M-cso2 (0)
r-ink ou2006M-DU2005M (0)
Link DU4003M-DU4002.1 (0)
Link DU4299M-DU4298M (0)
r-i nk ou263o. LM-DU263I"M (0)
Link DU5001fi-DU2532.lM (0)

********* **** * ******:trtrt*** * *tt
Routinq Time step summarv

.* * aL hL + * hs * I -*.*.& * * * * * * h * * -* * * * *i * *
tttinimum Time step :
Average time step :
Maximum Time step
Percent in Steady state
Average Iterations per step
Total Steps
tota] rterations
Minimum possible steps

:5 *S * * ***rq* * **rt ****.****
ttode pepth Summarv

* * * ***** * it * * ** *rv** *'* **

t
time of rqax

Occurrence
ttode

days hr:min
Type

Average Maximum

Depth Depth

Feet Feet

Maximum Time of Max

Run HGL Occurrence

Feet days hr:min

Maximum

output HGL

Feet

cso-3
zLg 12:45
cso-4

2L9 13:00
DUlOOlM

2L9 L3:00
DUlOO2M

zLg 13:00
DUI-003M

2L9 L3;00
DU1OO4M

219 L3:00
DU1.01.0M

?Lg 13:00
DU10L3M

2L9 L3:00
DU1016M

L74 18:L5
DU2OOlM

JUNCTION

JUNCTION

JUNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTTON

]UNCTTON

]UNCTION

0. s5

o.L2

0. 52

0.65

0. 50

0.64

0.61

0. 56

0.65

0. 65
Page

5 .90

0.31

L.74

2.24

2.27

2.46

18.08

21,20

60.55

4.3L
3

746.95

752,0L

739.51

740.L0

740.22

740.67

757.A8

760. 65

800. 3s

752.23

2L9 L2:43

219 13:01

2L9 13:01

zLg 1"3:01

2L9 13:01

zLg 1,2=43

?Lg L2:42

zLg t3:27

2L9 1-3:25

247 13:51

746.28

752.01

739.50

740.08

740.20

740.62

742.5I

743.62

745 .68

75L.77
(



Typi ca'l _Yea rJ.,tod el _Repo rt326 72:tS
DU2OO2M

326 11:00
DU2003.1M

290 21:15
DU2OO3M

326 09:45
DU2OO6M

219 13:15
DU2597t4

2t9 13:00
DU2630.1M

zLg 13:00
DU2631M

2L9 13:00
DU2632. ljq

2t9 L3:00
DU2633M

2L9 13:00
DU2634M

ztg 13:00
DUz815M

326 11:L5
DU2818M

L74 22:3A
DU282!q

290 21:00
DU2826M

326 LL:L5
DU2834M

290 21:30
DU3O97M

2L9 13:00
DU3098M

219 1-3 :00
DU3L07.l_M

219 L2245
DU3107.2M

zLg l-3:00
DU3107M

219 l-3 :00
DU315 5M

zLg 13:00
DU3L55M

2L9 1-3:00
DU3158M

2L9 t2:45
DU3L68M

2t9 13:00
Du3L77M

290 2L:00
DU3184M

290 2L:00
DU31_91M

290 21:00
Du3206M

290 21:00
DU4002.1M

?Lg L3:00
Du4003M

2L9 l-3:00
DU4OO4M

2L9 13:00

JUNCTION

JUNCTION

JUNCTION

JUNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

]UNCTION

]UNCTION

JUNCTION

JUNCTION

]UNCTTON

JUNCTTON

JUNCTION

]UNCTION

JUNCTION

JUNCTTON

JUNCTION

JUNCTION

JUNCTTON

JUNCTION

JUNCTTON

JUNCTION

]UNCTION

]UNCTION

JUNCTION

JUNCTION

]UNCTION

JUNCTION

JUNCTION

29O 20247

326 14:03

326 09:44

219 12:55

219 l-2: 53

2L9 12:59

2L9 12:59

zLg 12:59

zLg L2:59

z]-g 12:59

290 20:54

290 20:55

290 20:56

2gO 20:53

290 20:52

219 1.2t57

zLg 12:57

2L9 L2=42

2L9 L2:51

zfg L2:53

ZLg L3:25

219 l2=4!

219 L2243

2L9 13:02

2t9 13:03

ztg L3:04

290 20:58

290 20:58

2L9 13:01

2L9 13:0L

219 13:01

749.42

751.84

750,A4

752.99

90L.84

903 .71

900.18

899.22

899.44

899.41

748.26

747.97

747.59

748.68

749.4L

816.1s

8L4,26

820. 12

845. 38

8L7.4L

746.16

746.06

746.37

746.O8

746.28

746.s4

746.96

747.25

802.4s

807.88

836. 33

L.42 2.26 749.43

L.37 4. 68 752.01

1.43 2.9s 7s0.o7

0.20 0.73 753,02

0.08 L6. s9 9L7.46

0.l_0 0.67 903.71,

0. 1_3 L.L7 900. L8

0.34 0.98 899.22

0.32 L.13 899.44

0.33 7.L2 899.4t

0,44 L.t7 748.26

0. s8 1. 38 747 .98

o.44 L,L4 747,59

0.53 1.30 748.69

0. sL t.34 749.03

0 . r.9 L. 30 816. 20

0. 13 0 ,64 8L4.26

0.22 2L.4t 839.38

0.09 0.43 845 .41-

0.L6 0.91 8L7.46

0.43 10,28 75L.38

0.41 L8.07 759.15

o.ss 4.77 746.79

0.35 1.55 746.3L

0.7L 1.56 746.47

0.49 1_.46 746.65

0.76 L.44 746.96

0. 55 1.34 747.25

0.07 0.5s 802.45

0.14 L.30 807.90

0.L3 A,77 836.34

eage 4

I
t

(



C

(

(

DU4006.1M
0 00:00

DU4006M
0 00:00

DU4O33M
0 00:00

DU4O37M
0 00:00

DU4298M
L74 L7z45

DU4299M
219 13:00

DU500lM
326 i-3:30

DU50L3M
2Lg 13:00

Du6025M
zLg L3:00

DU6028M
zLg 13:00

DU6O29Mztg 13:00
DU6L77S2t9 L2:45
DU7001. lMztg 1-3:00
DU7001.2M

219 13:00
DU7001M

219 1-3 :00
DU7002M

219 13:00
DUTOO3M

219 13:00
DU7004. lJu

219 1.3:00
DU7004M

2L9 13:00
Du7006M

zLg 13:00
JCT-38

zLg L3:00
cs020 00:00
CSO3-OUTFALL

zlg t2245
DU2635M0 00:00
JCT-20

2Lg 1-3:00
WWTP

219 13:00
DU2OO5M

2L9 13:15
Du2632M

2Lg 13:00
DU3L57M

2L9 L2:45
DU4OOlM

ZLg L3:00

fypi cal -vea rJt4odel _Repo rt
JUNCTTON 0,00 0.00 859.09

JUNCTTON 0.00 0.00 840.08

JUNCTTON 0.00 0.00 838,45

JUNcrroN 0.00 0.00 846.40

JUNcrroN 0.03 14.69 769.26

ruNcrroN 0 .14 1".03 759.Ls

JUNCTToN 0.04 0.19 904.38

JUNCTToN 0 ,10 0 . 50 888. 30

JUNCTION

JUNCTION

JUNCTION

]UNCTION

0 .06 49.46 792.O2

0.05 t7.39 759.16

0.11 10.49 7s4.61

0.02 2L.32 759.58

JUNcrroN 0.11 0.52 747.52

luNcrroN 0.16 0.89 749.89

JUNCTTON 0.20 0.82 739.25

JUNcrroN 0.07 0.33 79L.33

JUNCTTON. 0.16 0.94 794.94

JUNCTTON 0.1_1 0.55 805.55

JUNcrroN 0.13 0.92 896.90

JUNCTTON 0.16 0.53 999.65

JUNCTTON 0.28 L.10 899.45

ourFALL 0.00 0.00 723.9I

ourFALL 0.02 1.83 728.99

ourFALL 0.00 0.00 889.61

ourFALL 0.00 0.41_ 735.4L

ourFALL 0.19 0.62 730.62

sroRAGE 0.22 0.92 75t.23

sroRAGE 0.21 1.43 900.23

sroMGE 0.32 4.40 746.70

SToMGE 0.28 L.60 753.32

0 00:00

0 00:00

0 00:00

0 00:00

2L9 12:35

zLg 13:01-

326 t3:29

zLg L2:5L

?Lg \2:4L

2L9 l2:4L

zLg L2t43

z1;g 12:39

2L9 12:59

z1g L2:59

2L9 13:01

zLg 12:59

2Lg 12:58

2t9 l-2:58

2]9 12:51

2L9 13:05

2L9 L2:59

0 00:00

2L9 L2:46

0 00:00

2t9 13:00

ZLg 13:0L

zlg 13:1-9

zLg 13:00

2L9 L2246

ztg 13:00

859.09

840.08

838.4s

846.40

758.76

759.13

904.38

888.27

746.06

746.44

746.05

746.60

747,s2

749.89

738.24

791.33

794.94

805. 55

896. 82

898. 65

899.45

723.9L

728.98

889.61

735.40

734.62

7sL.L9

900.23

746.59

753.28

* ******.* * ****** * * ** * ***
lage 5



Typi cal 
-Yea 

rJ'4odel _Repo rt (-t'tode rnflow summary
*rt** **:$l* * **** tl ********

tota'l

rnf]ow

vo1 ume
Node

9al
Type

Maximum

Latera'l

Inflow

MGD

Maxi mum

rota'l

tnflow

MGD

time of uax

Occurrence

days hr:min

Lateral

lnflow

vol ume

10n5 gal

cso-3
!37.932

cso-4
s4.L49

Du100LM
445.540

DU1002M
445.544

DU1003M
202.866

DUL004M
391.438

DUL010M
39r..469

DU1013M
39t.472

DUI_0L6M
39L.479

DU200]_M
385. 944

DU2OO2M
328. 718

DU2003.1M
375.328

Du2003M
33 5.055

DUzOO6M
255. 601

DU2597M
L7.879

DU2630.1M
39.860

DU2631\4
40.!21

DU2632.1M
40. 283

DU2633M
37. 695

DUz634M
37.695

DU28L5M
249.920

DU28L8M
249.919

DUz821M
249.9L8

JUNCTION

JUNCTION

JUNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

JUNCTION

JUNfiION

JUNCTION

JUNCTTON

JUNCTION

JUNCTION

JUNCTION

JUNCTTON

JUNCTION

JUNCTION

JUNCTION

JUNCTION

]UNCTION

JUNCTION

JUNCTION

JUNCTION

0.000 1,5.222

0.000 1.087

0.000 11.307

0.000 i-L. 3L3

0.000 3.081

0.000 10.231

0.000 L0.23L

0.000 10.230

0.000 10.231

0.000 4.482

0.000 t2.159

0.000 4.800

0.000 7.297

8,357 8.357

2.684 2.684

5.296 5.296

0.000 5.296

0.000 0.967

0.000 0.842

0.000 0.851

0.000 3.83L

0.000 3.827

0.000 3.824

eage 6

ZLg L2:4t

2L9 13:00

2L9 13:01-

2L9 13:01

2L9 L2:42

219 13:01

z].,g 13:0L

ztg 13:01

ztg 13:0L

290 20=49

290 19:31

L92 2O:4t

4 11:38

zLg 13:20

zLg L2:49

2L9 12:59

ztg 12:59

2L9 L2:58

L74 16:58

].74 16:57

290 2A:54

29O 2O:54

294 20:55

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

253 .005

L7.7L6

39.478

0.000

0.000

0.000

0.000

0.000

0.000

0.000

{

(



(

(

DU2826M
249.923

Du2834M
249.935

DU3097M
58. 163

DU3098M
58. 160

DU3L07. i.M
58. 161

DU3107. 2M
58.1_6L

DU3107M
58. 1_62

DU315 5M
L37.928

Du3156M
391. 525

DU3158M
137. 931

DU3168M
249.9L6

DU3L77M
249.9L2

DU3L84M
249.9t4

DU3L91M
249.9L5

DU3206M
249.9L7

Du4002.1',1
62.318

DU4OO3M
62.3L3

DU4004M
62.325

DU4006. 1M
0.000

DU4OO6M
0.000

DU4033M
0.000

DU4O37M
0.000

DU4298M
7.694

DU4299M
62.3L8

DU500lM
2, 588

DU50L3M
s8.161

DU6025M
2.L73

DU6O28M
3.687

DU6O29M
L.478

ou6a77s
t4.729

DU7001.1M
s8. 159

DU700L.2t4

typi ca1-Year_Model 
-Repo 

rtruNcrroN 0.000 3.84L 290

luNcrroN 0.000 4.tLA 290

JUNCTTON 0.000 3.567 2].;9

JUNcrroN 0.000 3.427 2L9

JUNCTTON 0.000 3.619 ?tg

JUNCTTON 0.000 3.620 2L9

JUNCTTON 0.000 3.6L9 2].:9

ruNcrroN 0.000 t4.L7g 2t9

luNcrroN 0.000 L4.767 2L9

JUNCTTON 0.000 L4.950 2t9

JUNcrroN 0.000 4.067 2L9

JUNCTTON 0.000 3.96L 2L9

ruNcrroN 0.000 3.817 290

ruNcrroN 0.000 3.819 290

JUNCTTON 0.000 3.822 290

luNcrroN 0.000 11.062 279

JUNCTTON 0.000 tt.t47 2L9

JUNCTION LL.747 LI.L47 ZT9

luNcTroN 0.000 0.000 0

JUNCTTON 0.000 0.000 0

JUNCTTON 0.000 0.000 0

luNcrroN 0.000 0.000 0

ruNcrroN 0.000 5.580 2L9

JUNCTTON 0.000 11.06L 2t9

JUNCTTON 0.737 0.L37 326

ruNcrroN 0.000 3.621 2t9
JUNCTTON 0.040 0.559 2t9

luNcrroN 0.000 5.864 ztg
JUNcrroN 0.031 3.431 2L9

JUNCTTON 0.000 23.332 2L9

ruNcrroN 0.000 3.4L4 2L9

ruNcrroN 0.000 3.415 2]:9
eage 7

20: 53

20247

L2: 53

!2:57

12: 51

L2:51

12: 5L

t2:4L

tZz4L

L2:4L

13:05

L3 :05

20: 58

20t57

20: 55

13:01

13 :01-

1-3 :00

00:00

00:00

00 :00

00:00

1-2: 53

L3:01

13:28

12:51

LZz4L

L7t4L

L2z4L

L2240

12: 59

12: 59

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

6L.707

0.000

0.000

0.000

0.000

0.000

0.000

2.564

0.000

2.L49

0.000

L.46L

0.000

0.000

0.000(



58.159
DU700LM

503.699
DUTOO2M

s8.160
DUTOO3M

s8.160
DU7004. 1M

58. L60
DUTOO4M

58.151
DU7006M

40. 283
JCT-38

37.6L2
cso2

3,476
CSO3-OUTFALL

L4,722
DU2635M

2.24t
JCT-20

8. r.68
WWTP

s03 .699
DU2OO5M

255.601
DUz632M

40.106
DU3157M

152.653
DU4OOlM

62.318

Typi ca'l _yea r_Model _Repo rt
JUNCTTON 0.000 L4.584 2L9

JUNCTTON 0.000 3.4t6 2L9

JUNCTTON 0.000 3.422 2L9

luNcrroN 0.000 3.426 219

JUNCTTON 0.000 3.626 2t9

luNcrroN 0.000 0.967 ztg
JUNCTToN 0.000 0.839 279

(

OUTFALL

OUTFALL

OUTFALL

OUTFALL

0.000 4.736 21!9

0.000 L8.073 2L9

0.000 4.457 219

0.000 t0.]-L2 2L9

L3 :01

L2: 58

L2: 58

L2: 58

L2: 50

12: 59

13 :00

L3:19

t2:46

13:00

1"3 :00

13 :01

L3:20

13:00

L2:45

13 :00

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0,000

151.184

0.000

ourFALL 0.000 14.693 2t9

sroMGE 0 .000 8. 3 57 2L9

sroMGE 0.000 5 . 296 2L9

sroMGE 30.944 30.944 2L9

sroRAGE 0.000 1L.331 2t9
(

*********** * **** * rs ****** * *
Node Surcharqe Summarv

ig* ** * *!t ** *** **I * **.* ****-***

::::!3:ei:9_3:::::-1!::_:::::_:i:::_i!:l:_:!:_::3_:I_:r_!i9!::I_::1f i..
t'lax. ttei qht Mi n. oenth
Above Cr6wn ee'low irim

Feet Feet
Hou rs

Surcharged

cso-3
DUlOO3M
DU1OO4M
DU1010M
DU1013M
DUL016M
DUzOOlM
DU2003. LM
DUz 597M
DU2633M
DU2634M
DU3097M
DU3107,1M
DU3 L5 5M
DU3155M
DU3158M
DU4298M
DU5025M

JUNCTTON
JUNCTION
JUNCTION
JUNCTION
JUNCTION
]UNCTION
]UNCTTON
JUNCTTON
]UNCTION
JUNCTION
JUNCTION
JUNCTION
]UNCTION
JUNCTION
]UNCTTON
JUNCTION
JUNCTION
JUNCTTON

0.47
56.28
0.43

19.52
23.97
38.27
96. 20

1645.O2
0. 29

36.36
28.L7
0.06
0 .55

r.5 .19
L7.36
0. 50
2.r4

].'7.9L
eage 8

2.645
0.704
0. 301

1_6.08L
L9.t97
s8.553
2.544
3.L78

Ls.754
0.133
0.117
0.051

20. Ls5
8.057

16.067
2. 563

r.3 .043
48.954

24.00s
15.547
17,566

9, 199
23.903
0.000

L2.226
L2.562
0.893

L2.367
L4.092
6.789
0.000

r.9.673
11.838
24.O99
0.000
0.000

(



( Typi cal -Year-Mode'l -Repo rtJUNCTTON 0. 65 15.390JUNcrroN 0. 1-6 8.898JUNCTTON 0.53 L5.737

DU6028M
DU6O29M
DU6L77S
rcr-38

Node

JUNCTION to.44 0. L0L

0.000
6.862
0.000

12.349

* **********?trt *:l ****** rl* **
Hode p'looding summary

*tt*** ****** * ** ******* r! * **

Il::lile_::I:::-::_ill_:::::_:!::_::::Il:::_1_131::_:!::!:i_ii_ry:g:_:i_::t.
total Maximum
rlood ponded

Volume oepth
10n6 ga] rbet

MaximumHours Rateplooded MGD

Time of uax
Occurrence

days hr:min

DU6028M
DU61775

0.01
0.01_

4.3L4
4.9L9

0 .000
0.000

L7.39
2t.32

?Lg L2:4L
ZLg 12:40

r'* *** *bL:lrtrl******* il:l ?t ******

storage volume summary
* tt * * ***:t* * * * * ***** * * * * ** **

C

Max Maximum

occurrence outf'low
storaoe unithr:min MGD

Average

vol ume

1000 ft3

AVg

Pcnt

rul 1

E&I

Pcnt

Loss

Maximum

vol ume

L000 ft3

Max time of
Pcnt

Ful'l days

DU2OO5M
L3: i.9

DU2632M
13 :00

DU3l-57M
L2:46

DU4001M
00 :00

8.848

5.296

33.4s2

LL.L97

0 .0L1

0.001

0.013

0.000

7.54

0. 78

2.48

0.00

0.00

0.00

0.00

0.00

0,046

0.036

4.L76

0.000

2L9

2r9

2t9

0

1_L

20

34

0

***** * ** * rt* ************* * **
outfa'll r-oading summary

***a!***** ***** * * I * ****:!*-** *

outfa'll ttode

Fl ow
Freq.
Pcnt.

Avg.
Flow

MGD

Max.
rl ow

MGD

Total
vo]ume

1046 gal

cs02
CSO3-OUTFALL
DU263 5M
lcr-20
WWTP

5 .95
5.35
2.7L
3 .89

98.94

0.338
1.65s
0.557
L.2L6
L.522

4.736
18.073
4,457

r.0.112
14. 683

3.476
14.722
2.24L
8. 168

503. 699

5.298 49. 598
eage 9(

System 23.37 532.305



Typi cal -Year-Mode'l _Repo rt (

C

* * **'l ********* rt *** ***
uink plow summary

* rt ** * *rlrl** * * * ********

Max Max/ Maximum rinre of prax tftllittttllt8rofi"I"* 
,"*iruilu*itut time of

lRun rlowl occurrence loutput rlow[occurrence pull lveiocl occurrence ru'l'l occurrence 'rop widiht-ink -.,'Typq MGD days hr:min uco--aayshr:min r'low ft/sec" days hr:min oepth diis hr:min ft

BYPASSl.
13 :00 0. 88

CONDUIT2.64 ztg L2:47
BYPASS2 CONDUIT

13 :00 1. 10 8.t7 2L9 1-3 :00
CDT-67 CONDUIT13:00 0.45 L.95 271- 08:42

CONDUIT
zLg l2z4L

CONDUIT
27L 08:34

1.760
0.86

6.013
0 .88

0.842
1.00

\4.L79
1.00

L.080
0. 63

L0. 1"L2
0.44

3 .619
0.57

11. 302
0-7L

LL.307
0.94

3.080
L.00

8.273
0.97

2.025
1_.00

10.231
1.00

L0.231
1.00

10,230
1.00

4.800
1_.00

4.LL4
0.61

l_2.1_59
0.99

4.482
0,81

8.357
0. 54

2.684
1.00

5 .296
0.33

5 .296
Page L0

L.637 21,9
1.2s

5.380 219
1.25

0.839 2L9
L.00

L2.293 2t9
2 .00L.07t 2L9
1.2 5

9.626 2L9
L.25

3.230 2L9
7.25

LL,t62 219
2.25

11.180 2L9
2.00

3.0r.1 2L9
L.25

8.L89 2L9
2.00

L.940 2t9
L.25

10.131 ?L9
2.00

10.13L 2L9
2.00

L0.131 2t9
2 .004.326 33
L.49

4.02s 326
2;00

L1.046 247
1. 924.345 326
r.. 50

8.190 2L9
L.50

2.250 2L9
0.83

5.296 2L9
1.995.296 2L9

219
2L9
2L9
zLg
L74

97
2L9

4
219
2t9
2L9
2L9
2L9
2t9
2L9
2L9
2L9
2L9
2L9

4
2L9
2L9
2t9

4
2L9
L74
2L9

4
219

4
t92

4
290
290
290
L74
290
2L9
2L9
2]''9
2L9
2L9
2]9
219
2t9

t
t

12: 53
12: 56
13 :00
13 :00
16: 58
20232
L2:41
!0:22
L3 :0L
13 :01
13:00
13:00
L2=5t
12: 51
1-3 :0L
l-3:01
i-3 :0L
13 :01
1,2:42
06:13
L3:01
L3:0L
]-'2242
08:09
l-3:0L
L7 243
13:01-
L0: L8
13:01
10:09
2Oz4L
06:26
2A:47
2O249
19:31
?2:27
20t49
13:19
1-3 :20
l-3 :19
t2=49
12=45
12: 59
L2=59
13:00

cso3-Du3155M
L2=45 0.83 6.98

cso4-DU1003M
1-3 :00 0. 14 3 . 51

CSO-OVERFLOW CONDUIT
1.3 : 00 0 . 23 32 .56 247 L2 220

DU-3107. 2M-DU3107. ltut coNDUrT13:00 0.26 6.38 ZLg 12:51
DUIOOIM-DU7OO].M CONDUIT

i-3 : 00 1-. 08 5 . 78 2Lg 1-3 : 01
DU1OO2M-DU1-OO].M CONDUIT1-3:00 2.45 5.73 219 13:01
DU1OO3M-DU1OO2M CONDUTT13:00 0.90 3.88 21:9 72=42
DU1OO4M-DU1OO2M CONDUIT13:00 5.48 4.L2 219 13:01
DU1OO4M-DU1OO3M CONDUIT1-3:00 2.72 2.55 zLg LZt42
DUL0L0M-DUL004M CONDUTT13:00 L.73 5.04 z1g 13:01
DU].O13M.DU1O1OM CoNDUITL3:00 1.59 5.04 zLg 13:01
DU1O16M-DU1O13M CONDUITL3:00 2.03 5,04 2L9 13:01
DU2OO1M-DU2OO3.lM CONDUIT22:30 0.26 5.85 L32 08:34
DU2OO2M-DUz834M CONDUIT11:00 0.7O 3.33 2tg t2=54
DU2OO3M-DU2OOaI4 CONDUIT15:00 0.25 8.43 290 19:3i.
DU2OOSM-DU2OOIM CONDUIT14:30 0.25 8.08 L94 i.8:10
DU2OO6M-DU2OO5M CONDUTT13:15 0.46 13.57 2L9 12:58
DU2597M-DU7OO4M CONDUIT13:00 7.25 7 .62 219 L2=49
DU263O.1M-DU2631M CONDUITL3:00 0.24 8.99 ztg 12:59
DU2631M-DU2632NI CONDUIT



(

(

Typi ca'l _yea r_t,tod eI _nepo rt13:00 0.30 3.89 zLg -i2:59 0.54 219' L2:59
Du2632.1M-DU7006M cONDUIT 0.967 2Lg 12:59L3:00 7.56 2.36 2L9 12:59 0.75 2L9 L2:59
DU2632M-DU2635M coNDUrT 4.457 zLg 13:0013:00 0.10 L4,2L ZLg 13:00 0.21 z1.g 13:00
DU2633M-DU2634!4 CONDUTT 0.851 t74 t625713:00 L.37 L.87 27L 08=42 1.00 4 09:46
DU2634M-DU2632.LM CONDUTT 0.839 2t9 13:0013:00 1.90 1.69 !74 16:56 0.99 219 12:59
DU28L5M-DU28L8M CONDUIT 3.827 290 2A=541l-:i-5 0.60 2.83 zLg 12257 0.64 790 20:55
DU2818M-DU2821M CoNDUIT 3.824 290 20:5522t30 L.06 2.86 2t9 12:58 0.53 290 20:56
DU2821M-DU3206M CONDUTT 3.822 290 20:5621:00 0.60 2.94 2L9 12:59 0.62 290 20257
DU2826M-DU2815M coNDUrT 3.831 290 2025411:15 0.80 2.96 219 12:56 0.62 290 20:54
DU2834M-DU2826M CONDUTT 3.841 290 2025320:45 0.80 2.74 2L9 L2:55 0.66 290 20:53
DU3097M-DU3098M CoNDUIT 3.427 219 L2:5713:00 1.11 4.67 zLg L2252 0.87 2L9 t2:57
DU3098M-Du70O4.LM coNDUIT 3,426 219 12:58L3r00 0.49 9.L7 2L9 L2:57 0.48 2L9 L2:58
DU3107.1M-DU3107M coNDUrr 3.619 2L9 12:5L1-3:00 L.46 5.00 2tg 12:50 0.86 2L9 12:53
Du3107M-DU3097M CONDUTT L.808 2L9 12:5313:00 0.88 2,7L 2L9 L2=47 0.86 z1;g L2:56
DU3155M-DU31.56M CONDUIT L4,L43 2L9 L2:47L2:45 9.57 6.97 2L9 t2z4L L.00 4 L0:2L
DU3156M-DU1016M CONDUTT 10.231 2L9 L3:0L

1-3 :00 0.87 5 .04 2L9 13 :01 1,00 4 10 : 21
DU31_57M-DU31.58M CoNDUrr L4.950 2L9 t2:4LL2:45 2.10 7.37 2tg 7224L 1.00 t74 L7:42Du3158M-cso3 CoNDUIT a5-222 219 t2:4LL2:45 0.56 7 .72 2L9 L2:4L 1-.00 L74 t7 z4Z
DU3168M-DU3156M CONDUTT 7.045 2L9 L3:032L:00 0.53 4.36 L75 00:29 0.89 2L9 13:02
DU3L77M-Du3168M CoNDUIT 4.067 ztg L3:0521:00 1.23 3.31 290 21:00 0.77 2Lg 13:02
DU3184M-DU3L77M coNDUrr 3.861 2L9 13:052L:00 O .72 2. 50 L74 !7 =46 0 .77 2L9 1"3 :03
DU319LM-DU3184M CONDUTT 3.8L7 290 20:5821:00 0.62 3.05 L74 L7:30 0.62 z].;g 13:04
DU3206M-DU3191M CONDUTT 3.81.9 290 20:5721:00 0.54 2.64 290 20257 0.67 290 20:58
0U4002.1M-DU4299M CoNDUrr 11.061 2t9 13:0113100 0.40 8,A2 2\9 12:53 0.63 2Ag 13:01
DU4003M-DU4002.1 cONDUrr 11.062 2!9 L3:0LL3:00 A.75 7.92 2].:9 13:0i- 0.65 zLg 13:01
DU4004M-DU4003M CONDUIT LL.L47 2L9 L3:01_13:00 0.46 16.59 2L9 12:32 0.65 2L9 13:0L
DU4005,1M-DU4006M coNDUrr 0.000 0 00:0000:00 0.00 0.00 0 00:00 0.00 4 00:00
DU4006M-DU4033M CONDUTT 0.000 0 00:0000:00 0.00 0.00 0 00:00 0,00 4 00:00
DU4033M-DU4004M CoNDUIT 0.000 0 00:0000:00 0.00 0.00 0 00:00 0.26 2];9 13:01
DU4037MDU4033M CONDUTT 0.000 0 00:0000:00 0.00 0.00 0 00:00 0.00 4 00:00
DU4298M-DU4001r| coNDUrr 5.580 2];9 12:53t7:45 L.75 7.tS 2Lg 12:53 0.96 ZLg 12:53
DU4Z99M-DU4298M CoNDUIT 5. 580 2L9 12:53t7=45 0.52 L2.7I zLg L2=33 0.85 219 13:0L

Page LL

2.00
0.967 2r_9

1.00
4.457 2]t9

L,92
0.839 21.:9

1.00
0.839 219

1.00
3.793 326

2.00
3.793 L74

2.00
3.797 290

2 .00
3.792 326

2.00
3.798 290

2.00
3.365 2L9

L.25
3.372 219

t.25
3.230 2L9

1.2s
1-.682 219

t.25
L2.303 2L9

2.00
L0.130 2L9

2.00t2.273 2L9
2.00

12.28L 2L9
2.00

3.807 290
2.00

3.811 290
2.00

3.814 290
2 .00

3.8r.s 290
2.00

3.810 290
2.00

10.861 ZL9
1.25

L0.864 2t9
1.99

1_0.952 2L9
1.500.000 0

0.000 0

0.000 0
L.300.000 0

5.336 L74
1.2s

5.336 L74
L.25



Du500r-M-DU2632. r.M CONDUTJypi 
ca1-vea.r-t"tod"t-ffo"rH 

2913:30 o.t7 z.6s 326 L3229 0.ZB tr6 r:iZg
Du5013M-DU3107.2M coNDUrr 3.620 2L9 rZ:ir13:00 0.47 ts.6s z]re 12:51 o.+1 zlt 1ti51
DU6025M-DU6028M coNDUrr 0.s41 2I9 i2=4It7245 2.23 4,46 2L9 LZ;4L i..00 + 16:20DU6028M-DU3L56M CONDUTT 5.945 zLg t2:4106:30 0,s6 2.93 2L9 L2z4L 1.00 174 f7:lfDU6029M-DU6028M coNDUrr 3.41't 2t9 IZi+1L2:45 0.26 4.18 2L9 L2|4t 1.00 ti4 L7:44
DU6l77S-Cso3ourFALL coNDUrr 18.073 itg Iz:qa!2245 1.28 9.04 2te L2:46 0.96 210 I2t+sDUGlTzs-DU31s7M coNDUrr 23,332 z1g r2i+o12245 0.06 J.i..04 !74 16:48 0.82 210 ii +e
DU7001.1M-DU7001JV1 CONDUTT 3.413 l]:g L2:5913:00 0.36 10.91 ZLg 12:59 o.qz ,7t 12:5t
DU7001.2M-DU700L.i.M coNDUrr 3.4L4 ZLg fziig

L3 :00 0.66 7 .37 zLg t 2 : 59 0. sZ ZLg 12 4 i9
DU7002M-DU7001.2M coNDUrr 3.41S ZI9 1125913:00 O.i.s 8.85 2Le 12:58 0.4t ti6 12:5eDU7003M-DuZ00aM coNDUrr 3.416 21g tz:5813:00 0.s9 B.4t 2r9 LZ:58 0.S1 ilt tta58
DU7004.LM-DU7003M CoNDUrr 3.422 2I0 12:5813:00 0.40 6.94 ztg i.2:58 0.60 219 1tai8
DU7004M-DU501_3M coNDUrT 3.62J- ZLg 12 a 5iL3:00 0.83 t}.zz ZLg LZt4B 0.66 tlt rz:5rDu7006M-DU7004ttt coNDUrr 0.967 z1:t 15460t3:00 0.s5 3.58 219 13:05 o.st 210 12:5iTO_WWTP coNDUrT 14.683 ZLg 13:0113:00 0.17 2t.23 z]tg LZ:43 0.32 179 L3:01
DU2003.LM-DU2003M ORTFTCE 4.29L ar6 14:102L:45 1.00 --4 

00:00DU2632M-DU2633M oRrFrcE 0.839 2Lg 1tt0013:00 L.oo 4 05:44DU4001M-CSO4 oRrFrcE 1.087 2t9 rl:oo
1"3 :00 1,0O 4 05 : i4DU2005M-C5O2 wErR 4,736 2I9 ri:rg13:15 o.1o ilt 13!it

r!**** * * * *:t***** * *** ***rf * * ***?t rq *
rl ow cl ass'ifi cati on summarv

***** !t* ** **** rt ***** **** rr* tt rt** **

0.137
0.67

3 .219
0.99

0.039
0. s0

0.472
2.00

0.078
1_.50

L8.0L5
2.00

18.016
5.51

3 .411
L.25

3.409
1.25

3.402
L.25

3.399
L.2 5

3.384
r..25

3.2L2
1.00

0,967
1..00

L4.57L
2.10

4.t70

0.839

L.473

4.28s

326

219

L74

245

2L9

2L9

2L9

2t9

2L9

279

2t9

2L9

2t9

2L9

2L9

L74

2L9

2L9

2L9

(

I
I

Avg.

F'low
condui t

Change

adjusted

/ectua'l

tength

--- rraction of Time in rlow class ---- Avg.

Up Down sub sup Up Down Froude

Dry Dry Dry crit crit crit crit Number

BYPAsS1.
0.0000

BYPAS52
0.0000

cDT-67
0.0001

cso3-DU3155M

1_.00 0.00 0.00 0.00 0. 99 0.00

r..00 0.00 0.00 0.00 0.00 0.00

0.00 0.00

0.00 0.99

0. 53

r..63

0.28

0.41_
/
I\

1_.00 0.00 0.00 0.00 0.99 0.00 o.o0 0.00

1_.00 0.00 0.00 0,00 0.54 0.00 0.4s 0.00
nage 12



C

(
0.0000

cso4-DU1003M
0.0000

CSO-OVERFLOW
0.0000

DU-3107.2M-DU3107.1M
0.0000

DU100lM-Du7001M
0.0000

DU1OO2M-DUIOOlM
0.0000

DU1OO3M-DU10O2M
0.0000

DU1004M-DU1002M
0.0000

DU1004M-Du1003M
0.0000

DUL0L0M-DU1004M
0.0000

DUl_013M-DU1010M
0.0000

DUL0L6M-DU1013M
0.0000

Du2001M-DU2003 . 1M
0.0371

DU2002M-DU2834M
0.00L8

DU2OO3M-DU2OOaM
0.0110

DU2005M-DU2001M
0.0034

DU2006M-DU2005M
0.0000

DUz 597M-DU7004t4
0.0000

DU2530. 1M-Du263LM
0.0000

DU2631lq-DU2632t4
0.0001

DU2632. l.M-DU7006M
0 .0000

DU2532M-DU2535M
0.0000

DU2633M-DU2634M
0.0002

DUZ634M-DU2632.LM
0,0000

DU28L5M-DU2818M
0.0000

DU2818M-DU2821M
0.0000

DU2821M-DU32O6M
0.0000

Du2826M-DU2815M
0.0000

DU2834M-DU2826M
0.0001

DU3O97M-DU3O98M
0.0000

DU3098M-DU7004. t_M

0.0000
DU3107. 1M-DU3107M

0 .0000

Typi ca'l 
-Yea 

rJvlod e'l 
-Repo 

rt
1.00 0.00 0.00 0.00 0.99

L.00 0.95 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.00

1,00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.99

r.. 00 0.00 0 .00 0,00 0 . 99

1.00 0,00 0.00 0.00 0.L2

1.00 0.00 0.00 0.00 0.12

L.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.e9

L.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.08

L.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.06

1.00 0.00 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.00

r..00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.t7
1.00 0.00 0.00 0.00 0.00

r_.00 0 . 96 0. 00 0.00 0.00

1.00 0.00 0.00 0.00 0.99

r".00 0.00 0.00 0.00 0.99

1,00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

L.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.98

0.00 0.00

0.04 0.00

0.99 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0 .87

0.00 0.87

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0. 6r. 0.00

0.99 0.00

0.00 0.00

0.00 0.00

0.74 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0,00

0,00 0.00

0.00 0.00

0.99 0.00

0.01 0.00

0.00 0.37

0.00 0.49

0.00 L.37

0.99 0.86

0.00 0.54

0.00 0,40

0.00 0.48

0.00 a.42

0.00 0.65

0.00 0.s7

0.00 0 . 55

0.00 0.38

0.91 0 .7t
0.00 0.27

0.32 1.90

0.00 3.2s

0.99 t.75

0.99 1.87

0.08 r.. L6

0.99 0.4L

0.03 0.11

0.00. 0.23

0.00 0,22

0.00 0.48

0.00 0.48

0.00 0. 51"

0.00 0.53

0.00 0.45

0.99 0 .97

0.00 2.25

0.00 0.9L

eage J.3



DU3107M-Du3097M
0.0000

DU3L55M-DU3L56M
0.0001

DU3L56M-DU10L6M
0.0000

DU3L57M-DU3158M
0.0000

DU3158M-CSO3
0.0000

DU3168M-DU3156M
0 .0000

DU3177M-DU3L68M
0.0000

DU3L84M-DU3L77t4
0.0000

DU319lM-DU3184M
0.0000

DU32O6M-DU3191M
0.0000

DU4002. LM-DU4299M
0.0000

DU4003M-DU 4002.L
0.0000

DU4004M-DU4003M
0.0000

DU4006. LM-DU4006M
0.0000

DU4OO6M-DU4O33M
0.0000

DU4O33M-DU4OO4M
0.0000

DU4O37MDU4O33M
0.0000

DU4298M-0U4001M
0.0000

DU4299M-DU4298ttl
0.0000

DU5001M-DU2632.tM
0.0000

DU5013M-DU3LO7 ,2t4
0.0000

Du6025M-Du6028M
0.0000

DU6028M.DU3156M
0.0000

DU6029M-DU6O28M
0.0000

DU6177S.CSO3OUTFALL
0.0000

DU6177S-DU3157M
0.0000

DU7001. LM-DU700lM
0.0000

DU7001.2M-DU7001.lM
0.0000

DU7002M-DU700L.2M
0.0000

DU7003M-DU7002M
0.0000

DU7004.1M-DU7003M
0.0000

DUTOO4M-DU5O13M

Typica'l 
-Yea 

rJuod e1 _nepo rt1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.01

L.00 0.00 0.00 0.00 0.95

1.00 0.00 0.00 0.00 0.99

r_.00 0.00 0.00 0.00 0.99

L.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0,00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.99 0.00 0.00 0.00

1.00 0.99 0.00 0.00 0.00

L.00 0.00 0.99 0.00 0.00

1_.00 0.99 0.00 0.00 0.00

r_.00 0.00 0.00 0.00 0.00

L.00 0.87 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.0t

r,.00 0.00 0.00 0.00 0.99

1.00 0.00 0.00 0.00 0.03

1.00 0.00 0.00 0.00 0.93

1.00 0.00 0.95 0.00 0.01

r..00 0.00 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00

r..00 0.00 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.00

L.00 0.00 0.00 0.00 0.00
eage J.4

(0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.98

0.04 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.99 0.00

0.00 0.00

0.08 0.00

0.00 0,00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0.99 0.00

0.00 0.00

0.00 0.00

0.00 0.00

0,05 0.00

0.04 0.00

0.00 0.00

0.99 0.00

0.99 0.00

0.99 0.00

0.99 0.00

0.99 0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.99

0. 91

0.00

0.00

0.00

0.00

0.99

0.L2

0.99

0.00

0. 98

0.00

0.96

0.00

0.00

0.99

0.00

0.00

0.00

0.00

0.00

0.55

0. 34

0. 70

0. 57

0.46

0.92

0.52

0. 35

0.69

0. 33

3.L7

L.29

4. i.3

0.00

0.00

0.00

0.00

0.14

0. 35

1.09

4,ZO

4.79

0.04

2.00

0.08

0.05

2,76

L.90

2.55

2,50

1.80

2.79

I
t

(



( Typi cal -Year-Mode'l _Repo rt
L.00 0,00 0.00 0.00 0.00 0.00 0.00

1.00 0.00 0.00 0.00 0.00 0.99 0.00

0.0000
DU7006M-DU7004M

0.0000
TO-WWTP

0.0000

0. 99

0.00

0. 99

5.88

** ** ******rt rt * * ****** * ** ******
conduit surcharge summary

** *** ****** * * * *********:l*** **

Condui t
Hours Hours

Hours Fu'l'l -------- Rbove rull caoacitv
Both Ends Upstream Dnstream Normal rlow Limiteil

BYPASS2
cDT-67
cso3-DU3155M
Du1001lvl-Du700lM
DUL002M-DU100lM
DU1003M-DU1-002M
DU1004M-DU1.002M
DU1004M-DU1003M
DUlOlOM-DU1OO4M
DUL013M-DU1010M
DUL016M-DU1013M
DU2001M-DU2003 . 1M
DU2 597M-DU7004M
DU2632. 1M-DU7006M
DU2633M-DU2634t4
DU2534M-DU263 2 . 1M
DU28L8M-DU2821M
Du3097M-DU3098M
DU3107. ]_M-DU3L07M
DU3155M-DU3156M
DU3156M-DU10L6M
DU3157M-DU3158M
DU3158M-CSO3
DU3177M-DU3168M
DU4298M-DU4OO1M
DU6025M-DU6O28M
DU5O28M_DU3155M
DU6O29M-DU6O28M
DU6L775-CSO3oUTFALL

ana'lysi s bequn on:
nna'lysis ended on:
total elapsed time:

0.01
LO.4L
L5.l_8
0. 01
0.01_

1_53. 90
0.01

56.23
0.43

19. 5l_
23.95

L77.05
o.r2
0.01"

28.08
0.01
0.01
0.0L
0.01

L7.36
L7.35
0.49
0.47
0.01
0.01

L7.90
0.65
0.16
0.01

0.03
0.0L
0.01
0.40

r.88.39
0.0L

453 .43
645.59

6L.47
46.23

tLL.77
0.01_
0.35

350.05
t44.70
262.79

23.45
0,32
7.L2

348.77
0.01_
0.46
0.01

38.47
4.29
0.01
0.01
0.01
1.48

0.01
0.0L
0.03
0.01
0.0L
0.0L
0.01
0.01
0.43

J.9.46
23 .90
0.0r_
0.12
0.01

28.08
0.01
0.01_
0.01
0.01

L7. L8
a.r7
0. 36
0.01
0.0L
0.01
0.01
0.0r.
0.01
0.01

0.01 0.0110.41 L0.41
15. r.8 15.180.01 0.010.0L 0.01L53.90 Ls3.920.01 0.0155.23 56,240.43 0.43
19. s1 19. s123.96 23.97L77.As L79.590.12 0.130.0L 0.0L28.08 28.080.01 0.010.01 0.0L0.0L 0.0t0.01 0.01
t7 ,36 L7.36
t7 .35 L7.364.49 0.494.47 0.470.01 0.010.01 0.01t7.90 t7.9L0.65 0.650.16 0.L70.0L 0.01

(

(

rhu :un 19 08;45242 20t4
Thu Jun 19 L0:L6:26 20L4
0L: 30 :44

eage 15
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Exrstrrue WWTP Plnrus
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Duquesnc WWTP Gapaclty Analysis

t

(

Surface Overflow Rate =
Surlace Overtlow Rate =

IMMAq
IPHfl

800.00

1,200.00

A = 2,312.00
Qry- '1,649,800.00

1.85

Q.s= 2,24,400.t10
2.V

Total W€ir !€ngth - 272.0D

ao- 2,720,000,00

272

spd
mgd

gpm

ftgd

tl

gpo

9eslan Crlterla
mln lMlr{AR
mln IPHR

To) 3t).00

To) 15.00

lllelhod
Q= V/To

Analysls
Vor= 62,819'00

Qrv- 2,0trt.97

3.02

Vnu= 71,il7'62
On-- 4,776.51

6A8

gallons

gPm

mgd

gallons

spnt
mgd

Deslgn Crlterla
Tol 5.00 hr IMMAFI

Method
Q= v/ To

srs
Vor= 2fft,336.35

Oil= 40.&7,27
0.98

gallons

sph
mod

Oaslgn Crlteila
To) 3.00 mln ]MMAR

Method
Q= V/ TD

Analysts
Vo."= 11'425'70

a*' 3'80E.57

5.48

gallons

gpm

mdd
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Complete range of notch patterns

Fiberglass construction
Full range of height and thickness

Lengths to 20 feet

Fiberglass construction

Corrosion resistant

UV suppressed

Custom fabrication available

Available in lSO,VE, NSF6l

i
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THE BASICS
Custom engineered to clarifi erlsystem
dimensions

Corrosion resistant fi berglass

Retains floatables and scum

Maintains even effluent flow into trough

. Vast array of shapes and sizes available

. Easily retrofitted to existing systems

. Most cost-effective corrosion resistant
material

MCUNTING OPTIONS

. Stalnless steel hardware

7t
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. Reduces clarifierTSS bv as much as70o/o

. Reduces turbidity

. lmproves hydraulic capacity

. Installs in half the time of other baffles

|-,]':...

. Increased horizontal projection

. 30" Inclination angle

. Integrally molded bracket

. Rugged construction

. Corrosion resistant

. 5 Year warranty



THE STUDY
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NEFCO Stamford Baffle 2,0il

Increased Projection

Relative Effluent Concentratlon
+ Stamford Baffle 2.0 vs. + Original Stamford Baffle; No Baffie =l .(X)

lq)o 1100 1200

t7.81 t9.4

SoR (gpd/ft2)
lFlow (MGD)l

NEFCO has recently completed a multi-
year CFD Baffle Design Study that led to
the developrnent of Stamford Baffle 2.0,

which is over 30% more effective than the
original 45o Stamford Baffle.The new 30o

baffle will improve clarifier performance by

reducing overflowTSS as much as70%l

1600

tr 2.6l

500 600 7@ 800 900
44.7) t6.31

1300 lirco t500
n11

o,nnouu,,ons.corn Patent # 5,252,205
Patent # 5,595,483
Additional patents applied for
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. lnhibits algae gromh

. contains odors

. Operates24/7

. Reduces manpower

. Maintenance free

- Hinged cover panels open to tank center
. Stainless steel latch/handle for safety

and security
. Attractive arched design
. Restraint cable

BEN EFITS FEATU RES



Latch / Handle

Launder Cover
Section

OverlappingTab

Weir& Scum Baffle

Continuous Hinge

Mounting Section

MCUNTING OPTIONS
Mounting
Section

Support
Bracket

Launder Cover
Section

Weir&Scum
Baffle

. Dual inboard launder

. Channel Covers

OTHER COVER PRODUCTS
- Tank-wall mounted
. Weir-wall mounted
. Walk-on
. Inboard launder

nS.corn

Patent No.5,670,045
Patent No.5,965,023
Patent No. 6,21 6,881
Patent No.6,712,222
Patent No.7,473,358
Patent No.7,591,381
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Duquesne WWTP CSO Bypass Treatment
BOD and TSS Removal Mass Balance

BOD TSS
993 #/D 1251#tD 179 #tD 188 #/D

10.7 mglL 11.3

13.40 #tD 1239 #tD



Wet Weather Solutions Hvdro=
Inte'inational ?u

CSO Solutions for the Future...@

STORM KING@ DETAIL INFORMATION

To: KLH
Project: Duquesne \A /VTP
Location: Duquesne, PA
Hydro Ref: 14-3107-A
Date: June 25,2014

The Storm King shall use an induced vortex and a Swirl Cleanse screen with 4mm diameter
opening apertures to separate solids from liquids. The Storm King shall be self-activating and
shall not require instrumentation or external power. The Storm King shall be reliable, essentially
non-clogging, self-cleansing and contain no moving or interchangeable parts.

DESIGN SPECIFICATIONS

A. Performance Objective: The Storm King shall treat combined sewage to primary
treatment levels while removing gross solids, grit, sand, sifts and sediment, and
floatable debris greater than 4mm in two directions while providing in vessel
disinfection, The equipment shall require no external power source and shall have no
moving parts. All captured pollutants (both floatable and settleable solids), shall be
removed from a centrally located sump within the separator or via gravig. The Storm
King shall provide an induced hydrodynamic mixing regime in the unit with sutficient
detention time conducive for high rate disinfection using sodium hypochlorite.

B. Grading Curve - Particle Settllng Velocity vs. percent Finer

ro0*

l0$

tal. r

lCl{ - ---

0||
0 0l 0i

SV(cmlsl

Hydro International (Wet Weather), 94 Hutchins Drive, porfland ME 04102
Tel: (207) 7 56-6200 F a;<: (207 ) 7 56621 2 Web: www. h vd ro-i nt. com

DcCgn Gradlng - USA Small Catcfimcnt
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G. Treatment Target

D. Design Griteria

1. Peak Design Inflow Rate
2. Spill Flow Rate
3. Underflow Rate
4. Number of Units
5. Chamber Diameter
6. Inlet Pipe Diameter
7. Underflow Pipe Diameter
8. OverspillPipeDiameter
9. Separator Headloss at Peak Design Inflow Rate
10. Siphon Driving Head
11. Predicted TSS Removal Efficiency
12. Storage Volume before Discharge
13. Bacteria Removalfrom Underflow
14. Maximum Influent Bacteria Concentration
15. NaCIO Feedrate at Peak Design Flow
16. Approximate in VesselDetention Time

12.00
11.10
0.90

1

30
30
I
6
6

48
50

86,500
75

2.0x10e
15.36

9.5

mgd
mgd
mgd
No.
ft.
in.
in.
in.
in.
in.
%
gallons
%
cfu/100m1
mg/L
minutes

MATERIALS

A. Unless otherwise noted, the Storm King components and fixing accessories shall be
fabricated from 316 stainless steel. The Swirl Cleanse perforated screen shall be
fabricated in polymer coated 316 stainless steel. The support frame shall be fabricated
in galvanized carbon steel. The treatment device shall be shipped to the site,
preassembled to the maximum extent possible. Final assembiy of the bofted
connections shall be the responsibility of the General contractor.

B. All welding shall conform to the most recent standards of the American Welding
Society and American Society of Mechanical Engineers (ASME).

G. The device shall be designed to withstand all loadings which may occur during
fabrication, shipping, installation, and operation of the equipment.

D. The internal components shall be supplied with all weld spatter and flux residue
removed, all rough and uneven welds ground smooth, and shall be free of any sharp
edges. Components shall have an acid washed surface finish.

E. All supporting materials shall be installed so as not to impede the smooth circular flow
within the unit,

Hydro Internatlonal (Wet Weather), 94 Hutchins Drive, portland ME 04102
Tef : (207) 75G6200 F ax: (2O7 ) 7 56-621 2 Web : www. hyd ro-int. com

95% of 106 micron
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Hydro lnternational (Wet Weather), 94 Hutchins Drive, portJand ME O4jO2
Tel : (207) 756-6200 F ax: (207 | 7 56-621 2 Web: www. hydro-int. com

F.

G.

H.

Interiortank walls and all benching shall be filleted to form a smooth cylindrical surface.

Superstructure shall be reinforced concrete supplied by the General Contractor.

The Swirl Cleanse component shall capture floatables and neutrally buoyant materials.
The Swirl Cleanse shall be back washed automatically by an air-regulated siphon
located in the overflow channel. Floatables retained on the screen shall be washed to
the center and discharged through the center overspill pipe.

The Swirl Cleanse screen to be 14 gauge (minimum) grade 316 stainless steel
punched plate containing 6mm holes with s1% open area (flat panel). Each plate is
then shaped to fit the chamber and covered in a polythene or powder coat (black)
approximately 1mm (1/32 inch) thick reducing the aperture size to 4mm (1/6 inch).
The screen will incorporate approximately an 8 degree slope towards the screenings
removaloutlet.



223.__J SOLIDS REMOVAL PUMP
(suPPLrED BY OTHERS)

30'DIA. CONCRETE
CHAMBER FOR THE
STORM KING WITH
SWIRL CLFANSE

A

I

I

I

rl)(o

BACKWASH GENERATING SIPHON

SCREENING CHAMBER

MAXIMUM ALLOWABLE
WATER LEVEL IN

OUTLET CHAMBER

Y I

PLAN VIEW l--180'
30" INLET PIPE

WATER LEVEL UPSTREAM OF

MAX EL. 25.85'

AT WATER LEVEL IN UNIT AT

EL: TBD - TOP OF CONCRETE

EL: 26.85'- TOP OF COM

EL:24.9t1'- SCREEN WEIR INVERT

EL:. 22.08' - SIPHON INVERT

EL: TBD - OUTLET INVERT

EL: 13.33'- INLET PIPE INVERT
SOLIDS REMOVAL
(suPPLlED BY OTHERS)

EL: 7.08'- TOP OF BENCHING

EL: 4.00. . UNDERFLOW INVERT

T WATER LEVELS ARE CONSERVATIVE. HYDRO
CAN PROVIDE A SCALE DMWING TO SUIT THE
SITE REQUIREMENTS UPON REQUEST.

VIEW A-A

ISOMETRIC VIEWS

PRqrEcrrc,N @ g

1. ffiRMGISASCffiM1ETYPE
ORAWTGHTBMWffi
NFORIIATIOML ruRPOS€S SLY. F A SCA.E
Mru F MURED PtETA€f,OIft HYM

b
06t24t2014

fr
30'STORM KING
WITH SWIRL CLEANSE

DUOUESNE CSO
DUQUESNE, PA

GENERAL
ARMNGEMENT

Hvdro=
lnte?national?'

94 Hutchlns Orfue
Portlard, ME 04102
Tel: (207) 7s66200
Fax: (2071756{,212

emall: hlltech@hil-tech,com
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Storm King@
Sedimentation, Screening, & Disinfection in One Device

Product Profile
The Storm KingP is an advanced hydrodynamic vortex separator that Incorporates an optional self-cleansing, non-powered Swi1 Cleanse
screening system to provide screening to 4mm in diameter. The storm Kingo is a proven technology which bmbines grit removal, primary
treatment equivalency OSS and BOD removal), floatables control anct in-vesset disinfection within i single unit pro.".-s. The system is
ideal for satellite or centralized trealment at overflow sites because it is self-activating, has no moving pirts and-requires no dwer toseparate solids.

Applications Advantages
. Floatables control, primary treatment equivalency and disinfeclion of

combined sewer overflows (CSOs) and wel weather induced flows

. Remote or unmanned treatment facilities

. Treatment of excess wet weather flows at centralized facilities or pOTWs

. Retroftt or new wet weather treatment facilities

. Preliminary treatment prior to storage or equalization

How it Works

. No power and no moving parts

. Self-activating with a small footprint

. Fine grit removal and primary treatment equivalency

. Combines three unit proc€sses in a single device

. Higher effluent standards can be achieved with the
addition of coagulants and flocculants

. Captured material retumed to sanitary flow thereby
eliminating the need for residuals handling capabilities
at remote sites

:lovrr is introduced tangentially into the side of the Storm Klngt banel causlng the contents to rotate slorly about the vertical axis. The flow
'pirals down the perimeter alloring solids b settle out by gravity. This procels is aided by rctary forces, shear forces and drag nor"o 

"t 
tf,"

boundary layer on the wall and base of the vessel.

The intemal components direct t th6 middle of the vess€l as a brcad spiraling column,
Iotating at a slower velocity than ear zone, the interface between the outer d-ownward
circulation and the inner up'ward ce in velocity encourages further solids separation. seftled solids are
dirEcted to the helical channel located under the center cone and are conveyed out of the main c*ramber throujh the underflow oullet.

The flow pass€s down though the Swirl Cleanse screen which captures all floatables and neutrally buoyant material greaterthan 4mm in
diameter. The air regulated siphon provides an efiec{ive bachrvash mechanism to prevenl the screen from blinding. Sdreened effluent b
discharyed into a recsiving watercourse, a

Seeen Cleaning Siphonstorage fadlity, or continues on to receive
further treatment. (light blue arrow).

The offected screenlngs and settled solids *#;::;
from the underflow are pumped or gravity fed
from the base of the unit and returned to the
sanitary flow to continue on lo the wastelvater 

v*rr welttreatment facility.

Bac{eria ,stormK ch 

-
as Sodiu or

Sqeen Chanber

Dip Plale

Tteetment Arca

Chlorine Dioxldo Into the upstream diversion
structure or into the inlet pipe of the vessel.
The spiraling action integral to the system
combined with the predidable flofl path of
the separator allows the unit to combine its
sollds and grit removal duties with disinfection.

Echlorlnatlon (lf applicable) is perform€d at
.ne discharge ofthe slphon.

lnlet Pio€

Center
Cone

So/rUs
Handling

Pump

www.hydroint.com Tel: (866) 615 8130



Performance
Screening to 4mm in diameter

Proven high rate disinfection in less than I minutes

Disinfection
The Storm KingP has a long hislory of provlding protection to
watercources. However, it is not widely known that the Storm KingP
can provide solids removal and disinfectlon In the same vessel.
Taking advantage of the separator's complex flow paths created
by lhe unlque intemal components, the Storm KingP can provide
excellent efficiencles while occrpying less than 30o/o of the area
required for conventional dlsinfection solutions.

The Storm KingP is able to achieve 3 to 4 log kills of total or fecal
coliform bacteria within an 8 minute hydraulic retention time
and handle commonly available disinfectants such as Sodium
Hypochlorite, PeraceticAcid, or Chlorine Dioxide.

CFD simulation showing predicted tecal coliforrn kitts in
Storm Kngf (sulival alor ade: Red is alive and blue is dead).

C,ompuivns of Disinlecljon Area Reeuired lor
Stwm Kngf aN Conwntional Disintection Tanks

Maintenance
The Storm KingP with Swid Cleanse has no moving
parts and typlcally requires no higher maintenance
commilment than the sewer system in which it is placed.

The maintenance requirement is dependent upon the
influent characteristics, whlch in tum are dependent upon
the nature of the contrlbuttng system,

Once the device has been brought on-line, the Storm
KingP and Swid Cleanse screen should be visually
inspected after lhe first two spill evenls. After the initial
inspeciions, vlsual inspection of the equipment should be
canied out twice per year, or as deemed appropriate for
the location.

Chlorine Dosing Rate Comparison

Hydro lnternational - wet weather / cSo Solutions . 2925 NW Aloclek #140 ' Hiilsboro, oR 97124 . (866) 615 8130 . V14.1
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il

Duquesne WWTP Long Tenn Conirol plan

Summary of Altarnaflws

Planntng Cost Estlmato

Alternallve

Conslruction

Cost

ProJect

Co8t
AltemaUve'l - Peak FlowTreatment $ 5,939,000 $ 7,424,0@
Altematlve 2 - Pump to MACM with Storage $ 12,408,000 $ 1s,511,m0
Altemative 3 - \A/WTP lmprowments with Storage $ 10,325,000 $ 12,907,000



Duquesne Wvrrp Long Term Control plan

Conveyanco System Upgrades

Plannlng Co,st Esflmate

i

TTEilI cosT
Grauty Rellef Seuars I 170,000
SUBTOTAL CONSTRUCTIO iT COST $ 170,000
Mobilizatlon/Demoblltzatlory'Bondsfl nsurance ( 1 S%) $ 26,000
Sontlngenry (3006) I 51,000
rOTAL CONSTRUCNON COST s 247,000
:ngineering. Permitting, Legal (1S%) ! 38,000

]onstruction Administration (1 0%) $ 25,000
rOTAL PROJEGTCOST $ 310,000

,z^1



Gravity Relief Sewens

Descrlption Qnty Unit Gost Total
Div 2 Sitework

Sewer Pipe

24'Sewer Pipe
0'- I' 310 LF $ 114.00 $ 35.340.00

15" Sewer Pipe
g'-12', 715 LF $ 132.00 $ 94.380.00

M.H. 06' Deep witlr Standard Frame and CoveGt)iameter) 5EA $ 2.150.00 $ 10.750.00
Watertight Manhole Frame and Cover 5EA $ 499.00 $ 2,495.00
Manhole Banelover6VF (a Dia) 12 VF $ 115.00 $ 1.380.00
Select Backfill 364 CY $ 29.00 $ 10,568.89
ilter Fence 1.025 LF $ 3.00 $ 3.075.00

Municipal Road Trench Repair 1OO LF $ 42.00 $ 4,200.00
Exploratory Excavation 10 EA $ 270.AA $ 2,700.00
Closed Gircuit W Inspection-Sewers 1.025 LF $ 2.AA $ 2.050.00
lnflow Protectors 5EA $ 63.00 $ 315.00
Misma*ed or Unrnarked Utility Restoration

Natural Gas - 112" to 8" 10 EA $ 52.00 $ s20.00
Electric -Any Size or Voltage 10 EA $ 52.00 $ 520.00
Telephone -Any Size 10 EA $ 52.00 $ 520.00
Storm Sewer -Any Size 10 EA $ 52.00 $ 520.00
Waterline - Any Size 10 EA $ 52.00 $ 520.00

Subtotal Gravity Construction = $ 169,854
Cost per LF = $ 165.71



DuquaBne VIIWTP Long Term Contrct plan

Altematlve 1 - Upgrade VtfWTp

Planning Cost Estimate

ITEM cosT
3eneral Site Work $ 182,000
'leaduorks

$ 74it,000
nfluent Pump Station D 996,000
)eak FlowTrealnent $ 1,03S,000
]larifi er Efficiency lmprovements s 533,000
SUBTOTAL CONSTRUCTTON COST $ 3/493,000
llectrlcal Costs (25%) $ 874,000
MobillzatlodDemobllkanon/Bondsllnsurance (1 S%) D 524,004
Cordingencl (30%) $ 1,048,000

fOTAL CONSTRUCNON COST $ 5,939,000

Engileedng, Permitting, Legal (1 Syo) $ 801,000

]onslrucllon Adrninistration (1 0%) u 594,000
rOTAL PROJECTCOST $ 7,14,000

i)



Site Work

atv Unlt Price per
Unlt

Materials Total

Division 2 Sne Work

Iol 10,000.00 10.000.00 $ 10.000.00
lot 50,000.00 50,000.00 $ 50,000.00

s.v. 50.00 23.888.89 $ 23.888.89
lot $ 5.000.00 5.000, $ 5.000.00

Divislon 3 Concrete
<epairs/Rehabilitation 1 lot $ 10.000.00 $ 10.000.00 $ 10,000.00
Manholes (0'-8'Deep) 3 ea $2.500.00 $ 500.00 $ 7.500.00
llanhole VF over 8' Deep 25 v.f. $110.00 $ 2,750.00 $ 2,750.00

$
vrecnan|cal

24" D.l. Pipe- F,M. 100 L.F. $ 125.00 12.500.00 s 12.500.00
30" PVC Pipe (Buried - Gravitu 30( LF. $ 200.00 60.000.00 $ 60.000.00

Subtotal Gonstruction = $ {81,638.99



Headworks

otv Unit Price per
Untt

Materlale Total

Jn2 ite l rork

lExcavaUon 416..1 c.y $ 20.833.33 20.833.33
104. c,y. $ c 5.208_33 $ 5.A)8.33

Stone E c.y s 17Zg 11-466_67 $ 11.466.67

t Mslon 3 oncret€
Fo{rndation slab c-v- 53210 $ 44.873.77 44.873.n
Frlst f loor slab 56.21 c-v- 1.123.40 83.157.55 63.157.55

lWalls 53.31 c,v, 1.123- 59.914.67

ivision 4 |sonry
lElod< s.L $ E. $ 14.923.83

iion 5 \netats

lAluminum Gratins s.f $ 65.00 $ q 9.750.00
oum l'landrail LF $ 70.00 $ 14. 14.000.00

l4k4' Aluminum Hatcfruray eed 3.500.00 $ 3.500.oo 5.212.91
lStairs rise( 185.00 $ 11.100.00 16.532.39

Yi7 rmal and t\iloisture

LMasonry Insulatkrn s^f. t.31 2,U1.U
Roofim Lot 25.000. 37.235,1
Alum Fascia 10[ s.r. J 3.J5 $ 535.00 | 296.
Alurn Sotfit 4aA $tT $ 7,65 4.603.15
Alun Guttens 10c Lr. S ----------s '

744.70
DolvnsDouts 48 LF. s 4.U I 232.32 346-02

)Msion I )oors and wndo$B
Mandoor nt\dndow eacf 1.000.00 $ )00.00 1.469.40

oor eacrl 2_500-00 $ r00.00
Rollim Garao€ 7.000.00 $ 7.000.00

window $ 1.000.00
{x4 skvthht $ 400.00

f,Msion I Coadnqs
rants lt ux s.t. zo0 $ 20.000.00 I 29

flvtsion 1 Equipment
Coarse Screen (Mechanir:al) eadrl $ $ 234.000.00t$ 3(M-200-00
Coar8e Screen {Manual) eadtl 7.500.00 $ 7.500.001$ 7-500_00

/ision 15 enical
iluice Gates :actl $ 3.500.oo $ 14,000.00 | 20.851.66
{VA(; -ot L 50.000.00 T- -----80-00:0 7 50,000.00

SubtotafConstruction= $ 742,004.25

I



Influent Pump Station and Valve Vault

otv Unit Price per
Unit

Materials Total

Divlslon 2 Site Work
Eicavauon 305 c.y. $ 50.00 $ 15,231.48 $ 15.231.48
Backfill 7e c.v. $ 50.00 $ 3.807.E7 $ 3.807.87
Stone Backfill 21 c.v- $ 172.00 $ 3,612.00 $ 3.612.00
Shoring/D_ewatering LOT $ 50.000.00 $ 50,000.00 $ 50,000.00

Division 3 Concrete
Foundation Slab 62 c.y. $ 532.10 $ 32.990.20 $ 32.990.20
Elevated Slabs and Walls c.v. $1,123.40 $

Division 5 [,letals
6'x6' Aluminum Hatchway z each $ 5.000.00 $ 10.000.00 $ 10,000.00

fivision 11 iouioment
Normal Flow Pumps (1 MGD EA) 3 each $ 50.000.00 $ 150.000.00 $ 150.000.00
Storm Pumps (5 MGD EA) each $ 75,000.00 $ 225,000.00 s 225.000.00
MCC 1 each $ 300,000.00 300.000.00 $ 300,000.00
PLC and Contols 1 each $ 100.000.00 100.000.00 $ 100.000.00
Brldse Crane 1 each $ 25.000.00 $ 25,000.00 $ 25.000.00

livision 15 Uechanical
Wet Well and Valve Vault Pioino -oT $ E0,000.00 $ 80.000.00 $ 80,000.00

Subtotat Construction = $ 995,641.55



Peak Flow Treatment

otv Unit Price per
Unit

Total

Division 2 Site Work
Excarration 74.O1 c.v. $ 50.00 $ 3,703.70
Backfill 18.52

i65r
c.v. $ 50.00 $ e25.93

Stone Backfill c.v_ $ 172.00 $ 28.436.76
Excayation/S hori ng/Dewaterins8ackfiil 1 LOT $ 50,000.00 $ 50,000.00

Division 3 Concrete
Foundation Slab fa.2 c.y. $ 532.10 $ s8.637:42
First Floor Slab c c.v. $ 1.123.4A $
Walls 68.18 c.v. $ 1,123.40 $ 76,593.41
Columns/Beams c.v.

Division 5 Mletals

-intels each $ 34.50
\luminum Grating 1488 s.t. $ 65.00 $ 96.720.00
{luminum Handrail 145.2 L.F. $ 70.00 $ 10,163.01

Division 11 Equipment
Storm Water Treatment 1 each $ 541,000.00 $ 703.300.00
Solids RemovalPump 2 each $ s,000.00 $ 10.000.00
Chlorine System Uporades 1 each $ 50,000.00 $ 50.000.00

$ 1,038,480,23

,-



Glarifier Upgrades

otv Unit Price per
Unlt

Materials Total

Division 11 :quipment
Demolition of Existing Equipment eacn 10.000.00 $ 20.000.00 $ 20.000.00
Secondary Clarifier Mechanisms each 84,250_00 $ 168.500.00 $ 387.550.00
FRP Weirs, Baffles, Launder Covers eacl 41.750.00 $ 83.500.00 s 125.250.00

Subtotal Gonstruction = $ 532,900.00



Duquesne WWTP Long Term Control ptan

Albmatlvo 2 - Pump to MACtit wlth Storage

Plannlng Cost Estimate

lTElrl cosT
General Site Wo* $ 120.000

l-leadworks $ 743,000
Property Acquisitlon and Remediatlon $ 1,097,000

Pump StaUon and Valve Vault $ 1,474,000

Storage Tank $ 2,175,000
Force Main io MACM $ 1,589,0{x)

SUBTOTAL CONSTRUCTION COST $ 7,299,000
Ilec{rlcal Cosls (25%) $ 1,825,000
MobillzatioryDemobilizationlBonds/lnsurance (1 S%) q 1,095,000

3ontingency (30%) $ 2,190,000

roTAL CONSTRUC]1oN COST $ 12108,000

Sngineedng, Permlttlng, Legal (15%) $ 1,862.000

lonstruction Mmlnishation (l 0%) $ 1,241,000

rOTAL PROJECTCOST $ 15,51{,000
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SubtotalConstruction= $ 742,004.25



Influent Pump Station and Valve Vault

atv Unit Price per
Unit

Materlats Total

Division 2 Site

51 $ 50.00 $ 25,648.15 $ 25.648.15
1 c, s0,00 $ 6.412.04 6,412.04

stone c. 172.00 $ 3,612.00 3,612.00
1 $ 50.000.00 $ 50,000.00 $ 50,000.00

Division 3

c. $ 532.10 $ 32,990.20 $ 32,990.20
Slabs and c, $1,123.40 $ 2'.14.569.40 $ 214,569.40

Division 5 Vletals
l)<6' Aluminum Hatchwav z each $ 5.000.00 $ 10.000.00 $ 10.000.00

fivision 11 Equipment
Normal Flow Pumps J each $ 75,000.00 225.000.00 $ 225,000.00
Storm Pumps each $ 100.000.00 300,000.00 300.000.00
MCC 1 each $ 300,000.00 $ 300.000.00 300,000.00
PLC and Controls I eactr $ 100.000.00 $ 100.000.00 $ 100.000.00
Bridqe Crane 1 each $ 25,000.00 $ 25.000.00 $ 2s.000.00
Grinder Unit 1 each $ 100.000.00 $ 100.000.00 $ 100.000.00

)ivision 15 It/lechanical

Atet Well and Valve Vault Pioino 1 -or $ 80.000.00 $ 80.000.00 $ 80.000.00

Subtotal Construction = $ 1,473,231.79



ks

qtv Unit Prlce per
Unit

Materials Tohl

Division 2 le Work
EXCaVaEon 2909 c.v. $ 50.00 $ 145.444.10 $ 145,444.10
Backfill : 727 c.y. $ s0.00 $ 36,361.03 $ 36.361.03
itone Backfill 908 c.v. $ 172.00 $ 156.162.29 $ 156.162.29

Division 3 Concrete
-ounoallon Slab 605 c.v. $ 532.10 $ 322,069.59 $ 322.069.s9

Division 11 EquIpment
Stora-qe Tanks LOT $ 950.230.67 $ 950.230.67 $ 950,230.67
/Vall$ays 1 LOT $ 200,000.00 $ 200,000.00 $ 200.000.00
Storage Basin Dewatering Pumps each $ 30,000.00 $ 60.000.00 $ 60,000.00

Division 15 Mechanical
24" D.l. Pipe (Force Main) 2025 .F. $ 150.00 $ 303.750.00 $ 303.750.00

$ 2,174,017.68



Force Main to MAGM

otv unit Price per
Unit

Materials Total

Select Bacl(fill 12',14 c.v. 30.00 $ 36.444.44 $ 36.444.44:ilter Fence 1floc L.F. 2.fi $ 41.000-00 $ 41.000.00
Municipal Road Repavernent 150C s.v, $ 50.00 $ 75.000.00 $ 75.000.
Exploratory Excavatlon 1 ea $ 270.00 $ 2,700.00 $ 2.700.00

Manhole (}'6' Deep - 4{" Diameter 1C aa $ 2.150.00 $ 21.500.00 $ 21.500.00
Vvatertight Manhote Frame and Cover ee $ 500.00 2.500.00 $ 2.500.00

Dlvision 15 Mechanical
12" D.1. Pipe 16400 r. $ 75.00 $ 1.230.000.00 $ 1,230.000.00
Bore 20" Stl. Casins Pipe F. $ 190.00 $ 245.'t00.00 $ 245.100.00
CCW lnspection 16400 F. $ 1.50 $ 24.600.00 $ 24,600.00
:orce Main Testlng 1640( r.F. $ 0.60 $ 9.E40.00 $ 9.840.00

Subtotal Gonstruction= $ 1,688,684.44



Duquosno WWTP Long Term Control plan

Alternative 3 - Upgrade WWTP wtth Storage

Plannlng Cost Estimate

ITEM cosT
General SlteWork $ 126,000
Headlrcrks $ 743,000
Properly Acquisilion and Remedialion $ 1,097,000
)ump Station and Valve Vault $ 1,399,000

Storage Tank $ 2,175,000

Slarifier Upgrades $ 533.000
SUBTOTAL CONSTRUCTION GOST s 6,073,000
ileclrlcal Costs (25%) $ 1,519,000

vlobilkatiodDemobilization8onds/lnsurance {1 5%) $ 911,000

lontiogency (30%) $ 1,822,000

rOTAL CONSTRUCNON COST I 101325,000

:ngineering, Permitting, Legal (1S%) $ 1,549,000

lonslruction Administrotion (1 0%) $ 1,033,000

rOTAL PROJECTCOST s 12,902000

I

(



Site Work

otv Unit Price per
Unlt

Materlals Total

DMsion 2 Site Work
E&S Controls 1 lot $ 10.000.00 $ 10.000.00 $ 10.000.00
By-Pass Pumping lot $ s0.000.00 $ 50,000.00 $ 50.000.00

3 Paving 478 s.v. s 50-o0 $ 23.888.89 $ 23.888.89
Lawn Restoration ,| lol $ 5.000.00 $ 5.000.00 $ 5,000.00

DMsion 3 ;oncr€te
0n lot $ 10,000.00 $ 10,000.00 $ 10.000.00

nholes (0'-8'Deep) ea $2,500.00 $ 7.500.00 $ 7.500.00
Vlanhole VF over I' Deep 2 v.L $110.00 $ 2.750.00 $ 2.750.00

$
fivision 15 Mechanical

44" D.l. Ploe - F.M. F. $ 125.00 $ 6.250.00 6.250.00
F'VU PrDe {Buriecl) - Gravitv 5C F. $ 200.00 $ 10.000.00 10.000.00

Subtotal Gonstruction = $ 125,388.89
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Influent pump Stationand Valve Vault

otv Unit Price per
Unit

Materials Total

tsxcavatlon
_i 513 I c,y. $ 50.00 $ 25,648.15 $ 2s.648.15

EacKTil 128I c.v. $ s0.00 $ 6,412.M $ 6.412.04
stone Backfiil 21 I c.v. $ 172.00 $ 3.612.00 $ 3,612.00
SnonngfDewatering II LOT $ 50.000.00 $ 50.000.00 $ 50.000.00

uoncrele
Foundation Slab 62 c.y. $ 532.10 $ s2,990.20 $ 32.990.2A
Elevated Slabs and Walls 191 c.v. $1.123.40 $ 214.569.40 $ 214.569.40

Division 5 [tletals
0)<6' Aluminum Hatchwav 2 each $ 5.000.00 $ 10.000.00 $ 10.000.00

Division 11 iquipment
Normal Flow Pumos 3 each $ 50.000.00 $ 150.000.00 150,000.00
Storm Pumps 3 each $ 100.000.00 s 300,000.00 300.000.00
ll,lCC I each $ 300.000.00 $ 300,000.00 $ 300,000.00
PLC and Controls 1 eacn 100.000.00 $ 100.000.00 $ 100.000_00
Bridge Crane 4, each 25.000.00 $ 25.000.00 $ 25.000.00
Srinder Unit each $ 100.000.00 $ 100,000.00 $ 100.000.00

Division 15 Mechanical

lVet Well and Valve Vault Pipino I LOT $ 80.000.00 $ 80,000.00 $ 80.000.00

Subtotal Construction = $ 1,398,231.29
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Clarifier Upgrades

atv Unit Price per
Unit

Materials Total

rlvision 11 iquipment
moliuon of Existing Equipment each $ 10,000.00 s 20.000.00 $ 20.000.00

Seconday Glarifi er Mechanisms eafi 84.250.00 $ 168.500.00 $ 387,5s0.00
FRP Weirs, Baffles, Launder Covers each 41.750.00 $ 83.500.00 $ 125.250.00

Subtotal Gonstruction = $ 532,900.00
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namg shown on FORM LTCP-EZ

C,ily of Duquesne - Munircipal Adlnrity of the City of McKeesport

(
Schedule 6. CSO AFF0RDABILITY

F Attach to FORM LTCP-EZ

Annual operations and maintenanco expenses (exduding Sesrhsfrucllons.
Annud debt service (principal and interest). See,hsfrucf,bns.

Cunent Costs. Add lines I and 2.

Projected annual operatons and maintenance expenses@
Present value adjushnent factor. See insfrucfions.

Present value of prolected cots. Muftipg line 4 hy tine 5.

Projected debt costs. See rhsfrucfions.

Annualizadon factor. See insfrucfions,

Annual debt seMce (principaland interest) for projected wwrfacilities and cso controts.
Multiplyllne7 hyline L

Projec{ed Costs. Add /ines 6 and g.

Total Costs Totaf cunent and projec'ted WttyT and CSO costs. Add lines J and 10

Schedule 6.

AFFORI)

(FoRt{ LTCP.EZ)

Gunent

Gosts

Projected

Costs

(Gunent

Dollars)

Gost Per

Household

Medlan

Household

Income

Resldontlal

Indlcator

OverallNet

Debt

Unemploy.

ment Rate

1

2

3

4

5

6

7

8

I

10

11

12

13
,14

15

16

17

(McD). See insfruclrons

Total WWT flow (MGD). See instnrtions
Fraction of total wwT flow attibutabla to residentiat users. Dlude tin e 12 by ilne ls.
Residentialshare of totalcosts. Muliply line 11 by line 14.
Number of househoHs in seMce area. See instrucfons.

Cost Per ffousehotd {CPH). Divide line li by line 16.

C

l8 Census Year MHl. See insfinctions.

l9 MHI adjushnent factor. Sae hslruc0bns.

20 Adlusted MHl. line 18 by liine 19.

28 Dhect net debt (G.0, bonds excluding Oo@
27 Debt of overlapping entities (proportionate share of multijurisdic-tionat deb$. See rnsfructbns.
28 Overall net debt Add liines 26 and 27.

m Fuil market propertyvalue (MpV), See rhstucfions.
30 overalf net debt as a percent of full tiFV . Dfuide ttne 2g by line 2g, then nuttipty by 100,
31 Net Debt Benchmark Ses hsfrucdons

32 Unemployment rate for permiflae seMce arel$ee hstucfions.
Source: Census 2008-2Ai2 Amerlcan Comnunlty Survey

33 Unemployment rate for permilee's county (use if pe ,

Source: Celsu| 2A0t 2912 Anerlcan_Conmuntty Suney
34 Average national unamployment rate. See insfrucfions.

Source; Ce/rsus 2008-201 2 Amertcan

21 AnnualWWT/CSO conhol CPH as % adJusted MHl. Diy,ide /ine 17 by tine 20, then muftipty by 100.
22 Resldential Indtcator. $ee jnsfrucirons.

Bond Ratlng 23 a Date of most recent ganerat obligation bond
b Rating agency (tvlood;rs or Standard and poo/s)

c Raling (Moody's Aaa-C or Standard sn{ pss/s MA-D)
24 a Date of most recent revenue (water or ser,rler) bond

b Raling agenry fioody's or Standard and poo/s)

c Bond insurance (YesNo)

d Ratlng (Mood/s Aaa-C or Standud and poo/s MA-D)
25 Bond Bsnchmark. See rnstrucflons.

Rate Benchmark. See insfruclions.



name shown on FORM LTCP-EZ

?,ity of Duqwsne - Muninipal Adhority of the C,ity of McKeesport

(

Schedule 6.

AFFORD

(FORil LTCP.E4

Median

Household

lncome

Financial

Management

Indicatorc

Properly Tax

and Collection

Rate

Score

$chedule 6. AFFORD. GSO Affordability

> Afiach to FORM LTCP-EZ

36 Median househoh incorne - permiftee. C,opyfrom fine 20,

Sourca.' Census 2008.20f 2 W
37 Census Year national MHl. See ftsfrucf,ons.

Fufl market vafue of real property. Copy fron line 2g.

Property tax reverues. See insfrucfions.

Property tax rev€nuas as a percent of full Mpv. Dlwe /rh e 42 by tine 41, then muftiply by 100.
Tax Benchmark. See insfruc{rbns.

Property Taxes Levied. See insfucfions,

Source: Census 2008.2012 Anerlcan Communlty Suruey
38 MHI adjustnent tachlr, Copy from line 19,

39 Adjusted national MHl. Multipty line 3T by frne 38.

40 MHI Benchmark. Se inslrudions.

11

42

43

u
45

46

47

Property Tax Revenue colleclion Rate. Divide tine 42 by line 45, then nuftiply by 100.
Collectlon Rate Benchmark. See inslruclfuns.

C

(

49

50

5'l

52

mnesponding score Benchmarlr

a Bond Rating. From line 25.

b Nst Debt. Fmm line 31.

c Unemployment Rate. Fromline 35.

d Median Househofd lncome. Fron line 40.
e PropertyTax, From llne 44.

f Colfection Rate. Fron line 47.

g Sum, Sum upscores.

Permiftee indicators score . Divide line 48g by number of scores.
Permittee Flnanclal Capability lnd icators Benchmark See,hsfn ctuns.
Residentiaf indicator benchmark. Copy fton line 22.
FlnanclalGapabilily (High Eqden, Medlum Burden, or Low Burden). see inslruclronc
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name shown on FoRM LTCP+Z

Clly of Duquesne - Municipal Adhonly of the City of lhKeesport

(

Schedule 6.

AFFORD

(FORr{r LTCP.EZ)

Gurrent

Gosts

Projected

Cosb
(Current

Dollars)

TotalCosts

Gost Per

Household

Median

Household

Income

OverallNel

Debt

Schedule 6. CSO AFFORDABILITY

F Aftach to FORM LTCP-EZ

Annual operations and maintenance sxpanses lexctuo@
Annual debt servtce (princlpal and interast). See i,rsfrucfions,

Cunent Costs. Add lines I and 2,

Projeded annual operarions and maintenance erpan@
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1.0 EXECUTIVE SUMMARY

TLre Long-Term Control Plan (LTCP) wus completed in order to address wastewater treatment
plant (Ia/WTP) and combined sewer system (CSS) upgrades necess ary tomeet Federal and State
regulatory requirements. l}te goal of the LTCP is to decrease volume of combined sewage
overflows on an annual basis and subsequently, insrease the volume that receives treatment at
the WWTP.

The focus of this LTCP update is to:

1. Develop WWT" design loadings required in order to address combined sewer overflow
(CSO) regulatory requirements.

2. Evaluate the capacity of the existing Borough of Dravosburg WWTp processes relative
to design loadings.

3. Complete evaluation of feasible alternatives developed to address WWTP process
deficiencies relative to design loadings.

It was determined that no CSS upgrades are required to convey the lGyear, 2&hour design
storm flow while maintaining greater than 85% capture of aII combined flow during a typical

(. y.*,.9"1 a free discharge at the WWTP pump station. Detailed evaluation was completli for
two (2) altematives

o Altemative 1 - Modify existing \ IWTP to Sequencing Batch Reactor (SBR).

o Altemative 2 - pump Station to MACM WWTp + existing tanks as flow storage.

Detailed evaluation of the proposed altematives led to the recommendation of Alternative2 for
Borough's LTCP upgrades. The total estimated project cost is $1509,000. This alternative is
recommended for the following reasons;

o Altemative L project cost is $3,321.,000 more than the recomnended Alternative 2.

o Altemative 2 eliminates operation and maintenance requirements of a WWTp.

Municlpal Authodty of the Ctty ot McK€€sport
Borough of Drsvosburg LorE Term Controt ptan
Ref. No.: 220-53 August 2014
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Milestone Date
Submit draft LTCp September 1,2014
Submit final LTCP with MACM AC't Sg7 November 1,2075
DEP approval of LTCP and ACT S3Z January 7,20L6
Obtain tunding for desipgr related services January 1,2017
Begin design of upgrades January'1,,2017
Applv for MACM VVWTP re-rate JuIy 7,2077
Apply for Part II Permit for pump station July 1,2018
Receive Part II Permit for pump station January 7,2A19
Obtain funding for construction January 1,2021
Begin construction for CSS upgrades March 1,2027
Complete construction March 1,,2023
Submit post construction compliance monitoring plan September 1.,2023

(
The following LTCP sdredule is proposed.

*DEP LTCP approval and Part tr Permit dates are beyond the contol of the Borough and KLH,
therefore schedule dates will be adjusted based on actual DEP milestone completion dates.

(
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2.0 INTRODUCTION

(_

2.1 BAGKGROUND

The Borough of Dravosburg is located in Allegheny County, Pennsylvania; it is situated along
the Monongahela River. The population was '!,,792 at the 2010 Census. For all intents and
Purposes, 100o/o of the Borough is provided sewer service and the service area does not go
beyond the corporate limits. The Borouglrls combined sewer system (CSS) presently serves d69
customers. Utilizing the U.S. Census data for 20L0, which indicates *, urr"iug" of 2.e1.persons
per household, it is estimated that the WWTP serves approximate\y l,2a4p.irorrr. The WWTp
is located in the eastem area of Dravosburg and discharges directly inL me Monongahela
River' The plant is owned by the Municipal Authority of the City of McKeesport and operated
under NPDES Pernrit No. PA0028401.

The Borough has selected to utilize the EPA CSO Control Policy ,,presumption,, approach
criteria ii through their Long Term Confrol Plan (LTCP) process. The criteria are as foliows:

"The elimination or capture for treatment of no less than 85% by aolume of combined
sewage collected in the CSS duringprecipitation eamts on a system-wide annrual avsrage
basis."

br order to assess the overflow volumes relative to total CSS conveyance on an annual average
basis, the Borough completed a system characterization survey, a comprehensive flow
monitoring study (from |anuary '1,2013 through Iuly 1, 2019), and computer mod.eling, utilizing
SWMM, of CSS hydraulic and hydrologic characteristics. The results of the flow monitoring an4
modeling study are described through this report.

This report will summarize sewer system upgrades/modifications required in order to allow for
the "presumption" approach criteria to be met.

The monitoring and rnodeling established peak flow instantaneous flow as 3.g12 MGD, based
on lGyear, 24-hour rain event with no manhole overflows. This peak flow value is far in excess
of the existing WWTI/s peak capacity, but the system ** .upuble of conveying the flow to the
WWTP. Therefore, no sewer systern upgrades or morlifications will be necessary to meet the
EPA CSO ControlPolicy.

The focus of this Long-Term Control plan is to:

1" Develop WWTP design loadings required in order to add.ress combined sewer overflow
(CSO) regulatory requirements.

2' Evaluate the capacity of the existing Borough of Dravosburg !VWTp processes relative
to design loadings.

MunlclpalAulhortty of lhe Ctty of McKeespoft
Borough of Dravosburg Long Term Control plan
Ref. No.: 220-53 Ausuet 2014
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3. Complete evaluation of feasible alternatives developed to address VVI /T? process
deficiencies relative to design loadings.

2.2 DOCUMENT INTENTION

This document is intended for planning purposes only. Evaluation of specific processes is
Iimited to confirming feasibility and estimating planning level project costs. Once this LTCP
update report is approved the basis of design study can corunmce. This shrdy will focus on
the process modeling, detailed equipment evaluation, and development of process control logic
for the recommended altemative. The Basis of Design Report will serve as the basis for all
design phase work.

Municipal Aurhoriry of the Ctty of McKeespon
Borough of Oravosburg Long Torm Control Plan
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/, 3.0 SYSTEM CHARACTERIZATION

3.1 SERVIGE AREA

The Borough of Dravosburg presently serves 609 customers. The system includes 8.5 miles of
interceptor and collector sewers, two (2) pump stations, and one (L) diversion chamber, and two
(2) CSO outfalls. The only un-sewered service areas are in the northem section of Pittsburgh-
McKeesport Boulevard from Sixth Street to Bettis Road, Luscombe Lane, and the homes around.
Sandy Lake. The Borough's collection system is splitinto the following sewersheds:

Dravosburg Sewersheds

Table 3.1

Sewershed FIowTlpe Location from WWTP

Dravosburg Combined North
Bettis Road Sanitary North-Eastern

Richland Ave Sanitary North-Westem

Scott Drive Sanitary Western

Clay Street Sanitary Eastern

( s.z pJVERsroN cHAMBERs

The CSS includes two (2) CSO outfalls. The CSO identification nu:nbers and locations are listed
in Table 3.2 below. The locations of these CSO's are shown on the drawing set included in
Appendix A.

Dravosburg CSO's

Table3.2

CSO ID No. Location Comments

001 WWTP WWTPOutfall
002 Along SR 837 at WWI? Diversion Chamber to WWTP Outfall

(
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3.3 PUMP STATIONS

The Dravosburg sewage collection system and WWTP has two (2) pump stations. The first is the
Bettis Road Pump Station which collects sanitary only flow from the north-central portion of the
Borough. The pump station houses two (2) identical pumps rated for 0.252 MGD (175 GpM) at
75-feet total dynamic head (TDFI).

There is a second Pump station located at the headworks of the plant. The influent station
pumPs flow from the wet well to the grit chamber influent charurel. The pump station has tluee
(3) dry-pit submersibie pumps. Two (2) of the pumps are identical rated at 0.526 MGD (400
GPM) at 31-feet TDH. The third pump is rated for O.72MGD (500 GPM) at 33-feet TDH.

During wet weather flow, the two (2) smaller pumps produce the same flow rate as the single
larger PumP. The WWTP is rated for an average flow rate of 0.48 MGD and wet weather flow
equal to 1.5 times average, or 0.72MGD.

3.3.1 Interceotor Sewer

The Dravosbwg conveyance system consists of the following.

Dravosburg Conveyance System

Table 3.3

Pipe Diameter
linchesl

Length

lfeetl
8 24,577
10 7,957

L2 7,396
15 320
18 2,376

2A 360

24 1,40
60 428
72 2,227

Brick Eeeshape 613
5-in& Forcemain L,1.00

Total lfeet] 48,794
Total [miles] 9,24

A copy of the Dravosburg field suwey data is included in Appendix B.

(

(
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( 3.4 CSS UI'GRADES REQU|REp

determined that no upgrades are required within the system to allow for conveyance of the
peak core flow,85o/o capture, and no manhole overflows given L0-year, 24-hour rain event and a
free discharge at the WWTP pump station.

t

(
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4.0 FLOW MONITORING STUDY

4.1 SITE SELECTION

Flow monitoring site locations were selected based on their importance in the collection system.
Meters were installed and maintained by Dmach Environmental, hrc. (DE). Monitoring sites
were selected to ensure all areas of the system were accounted. for. tr total, five (5) meteri were
required to acconnt for all flow. These areas are as follows:

o Scott Drive Area (West)
. Clay Street Area(East)
r Bettis Road Area (North East)
o Richland Avenue Area (North West)
r Total North Area

The total north area rneter accounted for the Bettis Road area, Richland Avenue area, and the
remaining portion in the center of Dravosburg. By subtracting the Bettis and Richland flows
from the total meter, the inflow from the cmter portion of Dravosbrut was determined. DE site
inspection forms are included in Appendix C. Table 4.1. shows the flow monitoring sites and
monitoring period.

Dravosburg Flow Monitoring Sites

A map illustrating the metered areas of Dravosbwg is includ.ed in Appendix A.

4,2 EQUIPMENT DESCRIPTION

The meters installed, by DU, for the flow monitoring study were area-velocity (A-V) meters.
The A-V meters are capable of measuring head and flow velocity over the full range of sewer
flow, from free.flow to surcharged as well as reverse flow.

Rain gauges utilized were tipping-bucket type.

(
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4.3 FIELD QUAI-|TY CONTROL

The A-V meters were installed, maintained, and downloaded by DE. Eaih site was visited on a
weekly basis in order to ensure that the equipment was functioning property. This approach
allowed for issues to be corrected without significant loss of data and time.

4.4 OEflgE SUAL|TY ASSURANCE

Flow data provided to Dravosburg was reviewed by KLH Engineers, krc. (KLH) in order to
ensure that the data was retable.'Reliability of flow data was evaluated in tenns of precision
and accurary.

Precision, repeatability of measurements, is best evaluated through use of scattergraphs. KLH
reviewed scattergraphs provided by DE in order to confirm that the data being provided had a
reasonable level of precision. Drnach scattergraphs and hydrographs for the meter sites are
induded in Appendix D.

Accuracy, how well meter values compare to acfual values, was also evaluated. This evaluation
is more difficult given that the actual flow or velocities at any given time are difficult to know
for certain. However, accuracy was evaluated from a magnifude standpoint. Comparisons of
total daily flows from the meter sites to the WWTP were made as well as individual site
evaluations with respect to hydraulic evaluation tools such as Manning's Equation.

The data from all sites was determined by KLH to have reasonable levels of precision and
accuracy and therefore the data was considered to be reliable for the puryoses of this stud.y.

4.5 RAIN EVENT SUMMARY

The major rainfall monitoring began on ]anuary 'l..,2013 and end.ed on Jqne l, Z1lg.During this
time period three (3) significant rain events occured. These events are listed in Table 4.2 below.
A significant rain event was defined as an event where rainfall depth was greater than or equal
to one inch.

Significant Rain Events

Table 4.2

Event No. Start Date End Date Duration lhrsl Depth [in]
1 u3012013 u3u2013 22.2s 1.08

2 2126/2073 212il2073 24.75 1.01

3 417612073 411U2073 8.75 r..13

(

(
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/- During this time period the total rainfall depth was 13.08 inches. Annual average rainfall for
\ the National Oceanic and Atrnospheric Administration (NOAA) McKeesport, PA site (nearest

rain gage site to Dravosburg) is 37.05 inches. The rainfall recorded during the monitoring
period is a slightly less than the arurual average rain event.

(13.08 inches) x (L2 months/year) + (5 months) = 31.39 inches/year

(
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5.0 COMBINED SEWER SYSTEM MODELING

5.1 METHODOLOGY

The Dravosburg CSS was modeled utilizing Innovyze InfoS\AIIrrIM (SWMM). SWMM is a
dynamic rainfall-runoff simulation model used for single event or long-tenrr (continuous)
simuiation of runoff quantity and quality from primarily urban areas. The nrnoff component oi
SWMM operates on a collection of sub-catchment ut""r thut receive precipitation and generate
runoff and pollutant loads. The routing portion of SWMM transports tiris runoff through a
system of pipes, charurels, storage/treafurrent devices, pumps, and regulators.

5.1.1 Model Hvdrologv

There are tfuee (3) major components of the total sewer flow in combined sewer system. Dry
weather flow @WF) includes two components (groundwater infiltration and base wastewater
flow)' The third component is nrnoff. Groundwater infiitration (GWI) represents grogndwater
that enters the collection system through defective pipes, pipe joints, ana Laking manhole walls
during dry weather. Base wastewater flow (BWWFj is Ae residential, 

-industrial 
and

commercial flow discharged to the sewer system for collection and treahent GWI and BWWF
together comprise the base flow, or dry weather portion of sewer llow. Rr.uroff represents the
wet-weather contribution that enters a combined sewer system during and after a rainfall event.

Accurate dry weather flow plays an important role in hydrologic and hydraulic (H&H)
modeling. Dry weather flow Ioadings were determined through analysis of flow monitoring
data during dry weather days from each flow monitoring location as well as the total systai
flow monitored at the WWTP' Hydrograph decornpositiJn is the process of analyz.tng 

" 
totul

monitored sewer flow hydrograPh and estimating the three components of wastewater flow
(Runoff, BWWF and_ GW$. Hydrograph decomposition was performed using EpA Sanitary
Sewer overflow Analysis and Plarming (SSOAP) Toolbox. Although SSoAp To-otbox is mainly
used in sanitary sewer overflow analysis, its capability of hydrogiaph decomposition can also
be urilized in combined sewer overflow analysis, 

- 
Frgure 5.1 illustrates the hydrograph

decomposition of monitored wastewater flow. The u.r"rugu base flow (BWWF and GI,\II) time
series is projected through the monitored wet weather hydrograph. The area between the wet-
weather hydrograph and the average base flow time series represents the Runoff volume.
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( Generally, the dry weather flow varies with time in a day, with two peaks at about Z:00AM and
7:00PM, two bottoms at about 3:00AM and 3:00PM. The dry weather flows were loaded in
corresponding upstrearn manholes. Figure 5.2 shows the typical dry vi'eather flow paftem.

Typical Dry Weather Flow pattern

Fitute 5.2
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Wet weather flows were simulated using InfoSWMM by utilizing the RTK unit hydro$aph
method. Figure 5.3 illustrates how SWMM generates three unit hydrographs based. on the RTK
parameters for a given unit rainfall input. It also demonstrates that the total RDtr unit
hydrograph is the summation of three individual unit hydrographs. The three unit hydrographs
can be related with fast (first unit hydrograph), medium (second unit hydrograph), and slow
(third unit hydrograph) RDII responses typically observed in the sanitary sewer system. In
some cases/ only one or two unit hydrographs are required to adequately define observed RDII
hydrographs.

The following general guidelines should be followed in selecting the RTK parameters to errsure
that the calculated RDtr hydrograph meets the goal of visual curve fittings:

bibutary to the flow monitor since they depend on the geometry and sewer system
layout.

obsenred flows is often a sign that the rainfalt data being used is not representative of
the rainfall that fell over the basin for the event or the system experienced operational
drallenges resuiting in an altered shape of the hydrograph.
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The event specific R-values will vary, generally being higher for wet antecedent
moisture conditions and lower for dryer antecedent conditions. Similarly, R-values will
typically be higher in a wet season.
T and K for the three hiangular unit hydrograph should generally be within the ranges
shown in Table 5.1..

Ranges of Values for Unit Hydrograph parameterr

Table 5.1

Curve T (Hours) K
1 0.5 -2 1.-2
2 3-5 2-3
3 5-10 3-7

5.1.2 Model Hvdraulics

Flows in the collection system, which include dry-weather flows and the wet-weather flows, are
routed through the hydraulic configuration of the model. The hydraulic configuration of a
modei is the representation of the various hydraulic elements of the system, which can broadly
be classified as nodes and links. Nodes in the model are the manholes, diversion chambers, wet
weII, and outfalls, while the links are the conduits, orifices, diversion weirs, and pumps
connecting the nodes.

The purpose of a diversion chamber is to intercept and convey aII of the dry-weather flow, and
a regulated fraction of wet-weather flow, to the wastewater treatnent plant. The diverted dry-
and wet-weather flow is conveyed by a connector pipe to the interceitor, while wet-weather
flows in excess of the design capacity of the regulator are diverted through a diversion weir or
overflow pipe to a receiving stream. Wet wells are drainage system nodes that provide storage
volume- Physically they could represent storage facilities as small as a catch-b*it o, as large is
a lake- The volumetric properties of a storage unit are described by a ftrnction or table of surface
area versus height. Outfalls are terminal nodes of the drainage system used to define final
downstream boundaries under Dynamic Wave flow routing-or discharge overflow to the
receiving shea:n.

An orifice diversion structure is a modification of the dam structure consistin g of. afixed. plate
or gate. At the entrance to the connector pipe, the gate or plate is designed. tJphce add.itional
hydraulic restrictions beyond that of the connector pipe on flow diverted to-the interceptor.
Usually the incoming municipal pipe and the overflow pipe are the same size while the
connector pipe to the interceptor is smaller. As higher flows increase the hydraulic grade line
(HGL) or water level in the structure, wet-weather overflow in excess of the engineered
conveyance capacity of the regulator device and connector pipe is d.iverted through an outfall
pipe to a receiving sheam. Pumps are links used to lift water to higher elevations. A pu-p
curve describes the relation between a purnp's flow rate and conditions at its inlet and tuflet
nodes.

(
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The Dravosburg interceptor system consists of north, wes! and east sections with the heatment
plantin the south. Example profiles of the interceptor are shown in Figure 5.4.

Interceptor Profile Between Manhole Dv3s2 and outfall wwTp-oF
5.4
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Hydraulic routing of dry and wet weather flows was accomplished utilizing dynanic wave.
Dynamic wave is the full solution of the Saint-Venant Equations, whiJh describe one-
dimensional unsteady flow through conservation of mass and momentum. The dynamic wave
method is capable of estimating hydraulic parameters for free-flow, open channel with
backwater effects, sr:rcharged fulI pipe, and reverse flow conditions. Although analysis
utilizing this method is complex and time consuming, it is well suited to CSS which are subject
to a variety of hydraulic conditions.

(
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( 5.2 MODEL DEVELOPMENT

The major characteristics of interceptors in the model, which include conduit length, size,
manhole invert, manhole depth, were developed using KLH survey data. Unlike sub-catchrnent
hydrological parameters, the major characteristics of interceptors were deemed fixed and were
not adjusted during model validation process, unless reliable investigation showed that there
was an update for the manhole or conduit.

Additionally, field data collected by DE were used. Data collected by DE are mantrole
inspection with site photograph+ precipitation dat4 and flow monitoring data.

Totally, the model contains 5 sub<atctrments,2g mantrole sbuctures,30 conduits, one (1)outfall
structure, one (1) orifice, three (3) storage structure. Appendix E shows a system map of the
Dravosburg model. Appendix F shows the model components details in text format.

5.3 VALIDATION

Model validation is the process of adjusting both hydrologic (flow development) and hydraulic
(flow routing) variables to best match actual measured flow data. The result is a hydrologic and
hydraulic model of an existing collection system that best represents dry weather conditions
and the flow responses to wet weather conditions and hydraulic grad.e lines (HGL) within the
sewer system. A properly validated hydrologic and hydraulic model provides a valuable tool
for many types of analyses including simple capacity analyses and CSO altematives evaluation.

The Dravosburg model will be used as a predictive tool to characterize the sewage collection
system under existing and future conditions. Therefore, it is imperative that the model
accurately represents wastewater flows in the collection systems. To calibrate the Dravosburg
model, extensive basin-wide flow monitoring was conducted to collect the required data. This
data, once subjected to quality asfluance procedures, was compared to the modeled response at
the monitored locations. The model input parameters were then subject to validation to
facilitate a closer correlation between the observed data and the simulated response.

5.3.1 Validation Criteria

The accuracy of the developed model during wet-weather events is essential when
recommending appropriate wet-weather conhol facilities. To make sure that the mod.el
accurately represents the best available information, rigorous wet-weather validation criteria
were applied to the Dravosburg model using a large quantity of quality-assured monitoring
data.

Hydrologic validation was conducted for all of the monitored sites to properly simulate the
wet-weather resPonse from the monitored sewershed. Hydrologic validation of a monitored
sewershed was based on the maximum number of successfully monitored wet-weather events.
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The number of events used for validation depmds on the monitoring period and flow
rnonitoring quality.

Using time series plots, graphical comparisons were made of peak flow and volume for eacfr
wet-weather event occurring during the validation period. Statistical comparison plots were
developed to illustrate the goodness-of-fit between the modeled response and the monitored
data. For a large number of storrr events monitored locations, the simulated storm volumes and.
peak flows vs' the corresponding monitored volumes and peak flows were plotted. Regression
plob were also generated to make statistical comparisons of the simutated flows and the
monitored flows. The statistics include a regression trendline of model results compared. to the
metering results, a calculation of the slope and intercept of the trendline. An R-square value
calculation is performed to provide a measure of the models accruacy to predict flow
monitoring results. Storm events with missing, incomplete and/or errant flow monitoring data,
wreasonable responses in either the simulated flows or rnonitored flows or inaccurate or
txueasonable precipitation data were identified and deemed "outliers." These outlier stonn
events were deleted for the regression analysls, so they did not affect the results of the
regression analysis. The iterative process of optimizing the runoff and RDtr parameters was
continued until the validation objectives were achieved.

While using any monitored flow data to validate a hydraulic model, the variabfity of the
monitored data needs to be considered. This is to say that even under optimal conditions within
a monitoring manhole, the accuracy of monitored data is typicalll +/_10 percent, and the
variability can be higher in a hydraulically challenged site such ur nigh vllocities, surface
turbulence and varying backwater interferences. Depending on the Lydraulic conditions
present at a monitotitg ttte there can be ample variation in the performance of a monitoring
site in terms of flow monitoring data collected during dry- and wet-weather flow from that site.
This variability was accounted for when using the observed flow monitoring data during the
hydrologic validation of the sites.

The purpose of the validation Process for monitored combined sewersheds is to determine the
runoff parameters to achieve the followingprimary goals of model validation:

' On the statistical regression plots, a regression line with slope close to one (1) indicates that
the modeled storm event volumes and peak flow rates are consistent with the monitored
volumes and peak flow rates.

o On the statistical regression plots, an intercept of the regression line close to zero (0)
indicates that the modeled event volurnes and peak flow rates were not biased (i.e.,
consistently over-simulating or under-simulating) with respect to the monitored volumes
and peak flow rates.

r On the statistical regression plots, an R-square value of the regression line close to one (i.)
indicates that the degree of scatter in the data points in the regression plot is low.
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. On the time series plots, matching as closely as possible the ratio of the time to peak, shape
and magnitude for the monitored and simulated events.

For small number of storm events monitored.locations, the statistical method may not generate
stable regression plots. In these cases, model validation was evaluated for individual storms
and overall storms. The validation criteria are the percentage of model peak higher than meter
peak (Pp..) and the percentage of model volume higher than meter volume (Vp",). These criteria
where used in conjr.mction when determining whether or not a particular portion of the system
was adequately validated. The iterative process of optimizing the runoff parameters was
continued until the validation objectives were achieved. The definition of Ppo and Vper wer€
shown in Equation 2 artdEquation 3.

,*=ryx100%

V-V
You =--o------!-vl00%

v o

Equation 2

Equation 3

Where:

Po = Observed (meter) hydrograph peak;

P- = Modeled hydrograph peak;

Vo = Observed (meter) hydrograph total volume;

V- = Modeled hydrograph total volume;

The purpose of the validation process for monitored combined and separate zub-catchments is
to detenrrine the runoff parameters to adrieve the primary goals of model validation. Generally
speaking, peaks and volumes within 15 percent are considered to be well validated.

It is important to emphasize that with the large number of storms used to validate the model,
data scatter is expected and acceptable in the regression ploe, especially for simulated vs.
monitored storm peak flow rates. Because of the large number of storm events considered in the
analyses, a higher degree of scatter in the data points (with a corresponding lower R-square
value) needs to be allowed, as long as there is no overall bias demonstrated in these plots. With
the long-terrr continuous simulation modeling approach, simulation of individual storms is not
significartt when comPared with the accuracy of the overall model simulation over the course of
the total model duration. The criterion is to make sure that there is no overall bias in the
simulations, and that over'simulation and under-simulation of individual stonrrs balance out
over the course of the long-term simulation.
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5.3.2 Model Validation eA/eC procedures

QA/QC procedures were utilized dwing both the hydrologic and hydraulic validation
Processes to verify that the model fields meaningful, accurate, and reliabie results consistent
with the modeling goals and objectives. The following general eA/eC procedures were
performed during the model validation processes:

o Checked for wamings and error messages in the model output file and resolved ali major
wamings and errors.

o Checked the models run report for inconsistencies and/or unexpected results.

' Checked the model's overall continuity error and resolved items resulting in an overall
continuity error greater than 2%.

' Checked individual continuity errors and resolved. items resulting in ind.ividual continuity
errors greater than 5%.

o Checked modei stability using the following methods:

Visually checked the dynamic performance of the hydraulic grade line along profile
views of sewers.

Visually checked the output hydrographs at key hydraulic locations across the
simulated area.
Chedced for dry pipes under both dry weather and wet weather flow conditions and
resolved any improperly loaded conditions.
Checked the performance of system appurtenances zuch as pumps, weirs, orifices, and
storage elements and verified that they are perfornring as expected.
Checked marttroles where flows are lost from the system and verified that these losses
are as expected.

5,3.3 Mod.elValidation

For the validation Process, all of the wet weather events where data were available wereinitiaily utilized at each monitoring location. During the QA/eC process, certain events were
noted to have various data problems, including rrncharacteristic iesponses, and these events
were Senela1ly defined as outliers. Table 5.2 shows the kept events nu:nber, outlier events
number and the total events number for each site.
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Number of Kept, Outlier, and Total Events by Site

Table 5.2

Kept Outlier Total
M-3 5 1 7

M-4A 0 7
M-5 0 7

M-6A 7 0 7
M-7A 6 t 7

Figure 5.5 and Figure 5.6 present the overall validation results for all the monitoring sites in the
Dravosburg system for event volume and event peak flow, respectively. fhe plots-show all of
the validation events and a trendline for the validation events. The data used io generate these
figures is derived from the individual modeling and monitoring site.

Figure 5.5 shows the regression plot between the simulated event volu:ne and monitored event
volume for all the monitored sites in the Dravosburg system. As the plot shows, the slope of the
regression line is L.1563, which suggests that there is good correlation between the simulated
and monitored event volumes. The small value of 0.0144 for the intercept suggests that there is
no relative bias in the simulation of the event volumes. The R-squarea-vAue-of the regression
plots is A92M, suggesting that there is a very small scatter in the d.ata points uroLd th.

, regression. The source of the scatter is attributed to non-uniform hydrologi" ."spo*es in the( collection system and inaccuracies in flow monitoring and rainfall daia collection.t
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Event volume Regression Plot for AII sites in the Dravosburg $ystem
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Figure 5.6 shows the tegression plot between the simulated event peak flow an4 monitored
peak flow for all the monitored locations in the Dravosburg system. As the plot shows, the slope
of the regression lines is 0.8558 which suggests that there is good correlation between the
simulated and monitored event peak flows. The small value of 0.0836 for the intercept suggests
that there is no relative bias in the simulation of the event peak flows. The R-squared value of
the peak flow regression plot is 0.9238 suggesting that thergis a sma1l scatter in the data points.
The source of the scatter is athibuted to non-uniform hydrologic responses in the collection
system and inaccuracies in flow monitoring and rain_fall data collection.

(
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Event PeakRegression PIot forAll sites in the Dravosburg system
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To illuskate modeling details, Appendix G shows the modeled and monitored. volumes and
peaks for eade site and eadr event, as well as the monitored and modeled hydrographs.

( Appendix H shows the regression plots for each site. Because some sites have a small number of\ ' monitoring events, the statistical method may not generate stable regression plots. This does not
mean the validation is poor, as long as the total volume and peak differences are in reasonable
range.

Overall, the model is considered to be well validated and suitable for evaluating the system
performance in various rain events.

5,4 HISTORICAL R.AINFALL ANALYSIS

As previously stated the "presumption" approach evaluates overflows on an annual averate
basis.

"The elimination or capture for treatment of no less than 8S%o by oolume of nmbined
seu)age collected in the CSS during precipitation arrtts on a system-wide annual aaerage

basis."

The ALCOSAN typical year L5-minute interval rainfall data was used for this analysis. This
data was used because it is readily available to KLH and it is representative of the annual
average conditions for Dravosburg. This data is included in Appendix I.

(
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5.5 LONG-TERM,qgNTtNUOUSStMULAT|ONRESULTS

In order to deterrnine whether or not the Dravosburg CSS can capture for treabnent at least 85
percent of CSS rainfall dependent flow volume, on an annual average bass, a year-Iong
continuous model simulation was completed using the increased ALCOSAN pixel Eight typicJ
year rainfall- AII flow volume from the separate sewer system areas must be captured for
treaknent. Therefore, this voiume is not part of Equation 4 below.

Equation 4 was utilized for percent capture evaluation.

% Capture = [Vwwrr / (Vwwrr + Vgso)] x 100% Equation4

Where

vwwp- Tota] volume of css flow conveyed to the wwrp during wet weather,
Vcso = Total volume of overflow from the CSO,

These volumes were determined based on the one year simulation.

Vwwrp= 19.87MG
Vcso = 1..82 MG
ToCapture -[L9.87 l(79.87 + 1.82)] x70A%=91.6o/o

Based on the continuous simulation modeling, the Dravosburg CSg on a system-wide annual
average basis, will meet the "presumption" approach criteria ii, after compietion of WWTp
improvements described in the following sections. Maintaining a free discharge bound.ary
condition at the WWTP influent pump station wiII allow for the "presumption,, approach to be
met. The SWMM model report is included in Appendix J.

(

(

Municipal Auttnrity of the Cily of McKeesport 23
Borough of Dravosburg Long Term Control plan
Ref. No.: 220-53 August 2014

K. LH
Ll l{;li!ti:ti::i lf,i(



(
6.0 EX|STING FAC|L|TY

6.1 EXISTING NPDES PERMIT REQUIREMENTS

The existing I/VVTP provides screening grit removal, conventional aeration, secondary
treatmmt and disinfection prior to discharging treated effluent to Monongahela River. The
operation and discharge is regulated rrnder the terms of the current NPDES permit Number
PA0028401. The permit limits are Iisted in Table 6.1. The WWTP design flow is 0.48 MGD.

Existing Effluent Limits
TabLe 6.1

PARAMETER
LOADING Obs) CONCENTRATION (msll,)

Average
Monthly

Average
\ileekly Units Average

Monthlv
Average
\ileekly

Instant
Maximum Units

Flow Monitor and Report

CBOD-S Day 100 150 lb/day 25 37.s 50 mg/L

Suqpended Solids t20 180 lb/day 30 45 60 mglL
Total Residual
Chlorine 1.0 J.J mglL

Fecal Coliform

May 1 to Sept 30 200 / 100m1

Oct. 1 to April30 2,000 / 100m1
pH Within_Limits of 6.0 to 9.0 Standard Units At aI fime*

6.2 EIISTING HYpRAUL|C LOADINGS

6.2.1 Averaoe Flowg

The facility has an average daily design capacity of 0.48 MGD. Analysis of flow data from the
Past five (5) years shows that monthly average flow has not exceed.ed 0.48 MGD for three (3)
consecutive months, and therefore the WWTP is technically not hydrautcally overloaded.
However monthly average flows have exceeded 0.48 MGD five (5) times over the past five (5)
years. The maximum monthly average flow observed over the past five (5) years is 0.g20 MGD.

Analysis of flow data from the past five (5) years shows that the annual average flow for the
wwTP is 0.274 MGD. Table 5.2 summarizes average flows for the five (5) years.

(

(
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( Existing Hydraulic Loadings
Table 6.2

Year
Max. Mo. Ave.

FIow
(MGD)

AnnualAve.
Flow

rMGD)
2009 0.237 Q.T92
2010 0.820* 0.432
20Ll 0.566 0.312
2012 0.383 0.207
20t3 0.399 0.227

(

"The Year 2070 Chapto 94 Report uas ywided win a aisaainer from Ctotu
Enginccring & Asswiat*, LTD stoting that accumcy of itata moy hou been
compromiseil by the adnitted falsifuing of rcconts by the former Saoage plant
Opemtor.

6.2.2 Peak Flowq

The capacity of the raw sewage pump station limits peak flows that can be received by the
WWTP. The peak PumP capacity with the two (2) r*"U p"-ps rurming is equivalent to the
flow produced by the single larger pump. This limiting capacity is o.T2MGb.

6.3 EXIST|NG MASS LOADTNS

6.3.1 Historical Loadings

ryTP raw sewage organic loading data was evaluated for the past five (5) years. Organic
loadings are flrnmarized in Table 6.3 below.

Existing Influent Organic Loadings
Table 6.3

Year Max. Month
0b. BODidav)

Annual Ave.
0b. BOD/dav)

2009 229 r62
2010 1,149+ 580
20tI 235 126
20r2 150 99
2013 115 n1

IL

'fhe Yar 2070 Chapter g4 Repoil ws prooided rA* o airao;^i yro- Ctfr
Engineeing €t Assclates, LTD stating that accurecy ol dara nay hne been
compmmiseil by the odmitteil falsifuing of rearils by the former Saoage plant
Operator.

The WWTF/s current rated organic capacity as reported in the Clrapter 94 report is2,7g0lb/d.ay.
Given the S-year annual average BOD loading of 20g lb/day and the S_year annual average flow
o10,274 MGD, the average BOD concentration is 91 mg/L. The Borougjh's wastewater would be
classified as low shength which is not unconrmon for old CSgs.

i
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6.4 EXISTING PROCESS

A process flow diagram for the existing WWTP is included in Appendix K of this report. A site
plan for the existing WWT" is included in Appendix L. Calculations associated with the
existing processes are included in Appendix M.

6.4.1 PreliminarvTreatment

Preliminary treatrnent consists of a comminutor with a static bypass bar screen. These facilities
were constructed in the Year 1965.

The design capacity of the comminutor channel is unknown however the WWTFs peak flows
are limited to 0.72MGD.

6.4.2 Raw Sewaqe Pumoinq

FIow comes into the existing wet well via the comminutor channel. Prior to entering the wet
we[ flow Passes through a comminutor, with a static screen provided for bypass flow. The
flow is then lifted up to the grit chamber by three (3) centrifugal pumps. fwo (i; of the pumps
operating simultaneously have the same pumping capacity as the third, larger pump. The raw
sewage PumPs have a peak pumping capacity of approximately 0.72 MGD. This capacity
asslunes that one PumP is a backup and not operational, This pump station was constructed in
the late 1950's, and the pumps were recently refurbished.
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Raw Sewage PumFs

6.4.3 Grit Removal

Wastewater is pumped from the raw sewage pump station to an open channel flowing to the
grit basin. The grit basin's peak capacity is 2.51 MGD based on a 3 minute minimum detention
time. It is noted that the square configuration of this basin is not conducive to plug flow. Plug
flow is desirable in aerated grit basin in order to reduce potential for basin short-circuiting.

6.4.4 SecondaryTreatment

The grit basin effluent flows by gravity to two (2) aeration basins where biological treatment
takes place. Each basin measures 9O-feet long by 30-feet wide and have an average flow water
surface depth of 15-feet.

Aeration basin effluent flows by gravity to two (2) rectangular final settling tanks. The settling
tanks have a peak capacity of 0.580 MGD, based on total weir length and surface overflow rate.

Municipal Authority of the City of McKeespon
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6.4.5 Disinfection

Final settling tank effluent flows by gravity into two (2) chlorine contact tanks. Each tank is 23.5
feet long by 5 feet wide. Total calculated peak capacity is 0.395 MGD. These tanks were
constructed in 1955.

6.4.6 Solids Handlinq

Sludge in each final tank settles to the end hopper, where it is then transferred to an
intermediate sludge well via a telescoping valve. Scum removed from the surface of the final
tanks is also conveyed to the sludge well. Return sludge is pumped from the sludge well back
to the aeration basins by a set of two (2) Chicago Dry-Pit Solids Handting pumps (Model LM4
HBB). The capacity of each of these pumps is 500 GpM at 33-feet of head.

The Authority has a third Party company pump out the sludge well as necessary. The Il/WTp
does not have an additional sludge holding facilities.
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7.0 TREATMENT PLANT UPGRADES

7.1 DESIGN HYDRAULIC LOADINGS

In order to meet the EPA CSO Control Policy, "presumption" approach as well as DEP design
standards, three criteria were evaluated:

1. Percent caPture - at least 85% of CSS volume (resulting from rain events), on an
annual average basis, must be captured and conveyed to the wWTp for full
biological tueatment.
Peak core flow - Peak core flow = CSS peak dry weather flow x 3.5 + separate sewer
system peak (given design rain event).
Design rain event - application of a design rain event is critical to ensure that
upgrades completed to address percent capture and peak core flow will not result in
manhole overflows.

The peak core flow for this system is 3.43 MGD. This peak flow includes 350% of the CSS dry
weather flow and 700% oI the separate sewel flow peak (given the design l0-year, 24hour rain
event). The peak core flow must receive fuIl heatmenf therefore, the design peak flow for the
facility upgrades must be equal or greater than 3.43 MGD. KLH evaluated CSO regulator
modifications required to ensure that both peak core flow and percent capfure criteria are met.
These modifications resulted in the 91,.6% capture which was described in the Flow Monitoring
and System Modeling section of this report. Application of the lO-year, 24-hour rain even! to
the sewer system, including the modified CSO regulator, results in a modeled peak flow at the
WWTP of 3.872 MGD, Since this peak flow is in excess of the peak core flow, it is an acceptable
design peak. Design flows zre sununarized in Table7.Tbelow.

Design Hydraulic Loadings
Table 7.1

Desien Flow
WWTP
(MGD)

Peak Instantaneous 3.81,2

Peak Hourly 2924

Peak Daily 0.985

Max MonthlyAve 0.60

Annual Average 0.36

All design flows were based on 30-year population projection. No significant growth is
anticipated within the Borough over the next 30 years. Consistent with past Chapter 94 reports,

2.
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2 EDUs/year over the next 30 years was included. Development of each design flow is further
described below.

7.1.1 Peak Instantaneous Flow (PlF)

As discussed above, PIF is govemed by the design rain event. The design hydrograph resulting
from the SWMM modeling is shown in Figure 7.1. below.

Design Hydrograph
Figure 7.1.

10 Year O.sign Stom

tt

)

I

7.1.2 Peak Hourlv Flow (PHF)

PFIF was also estimated based on SWMM modeling.

7.1.3 Peak Daily Flow (PDF)

Application of design rain event to the SWMM model resulted in a PDF of 0.985 MGD. Recent
Borough flow records indicate that PDFs of nearly 0.722 MGD have been observed., which is
consistent with the maximum influent pumping capacity.

7.1.4 Maximum Monthlv Averaoe Flow (MMAF)

MMAF is a critical design parameter for evaluating WWTP treatment capacity. As discussed
under Section 5.2.1 monthly average flows have exceeded the \,VWTP design average (0.4g
MGD) 5 times over the past 10 years. Also the maximum monthly average flow observed over
the past 10 years was 0.820 MGD, but the accuracy of this data is in question. Since the MACM
took over the WWTP in the Year 2011, the reported maximum monthly average flow has been
0.566 MGD' The Monitoring and Modeling Sections established MMF as 0.60 MGD, which is
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based on the maximum 3-month average flow in the past three (3) years, plus an additional
factor of safety of 1,.2, to account for reduction in CSO volumes.

Projected growth was also included in the design MMAF flow. No significant growth is
projected for the Borough for the next 30 years.

Design average flow which corresponds to MMAF was established at 0.60 MGD for the
PurPoses of this study in order to accommodate increase conveyance of CSS flow to the WWTp.

The increase in design average flow from 0.48 MGD to 0.60 MGD will require a hydraulic re-
rate.

7.1.5 Annual Averaqe Flow (AAF)

AAF of 0.36 MGD was estimated based on the typical year rainfall distribution applied to the
SWMM model.

7.2 DESIGN MASS LOADINGS

Design mass loadings were developed based on review of existing WWTP loading data with
respect to industry standard typical values. It must be noted that by significantly increasing
Percent caPture, there may be a significant increase in mass loadings. However, given the fact
that the Borough's culTent loads are far below the WWTP's design capacity, it is reasonable to
conclude that no organic re-rate will be necessary. Industry standird ioadings for low to
medium strength sewage and combined sewage were evaluated with respect to WWTp influent
data available from the recent NPDES permit Renewal.

Design Mass Loadings
Table7.2

Parameter

Design

Concentration

(ms/L)

Design

Loading

0bidav)

BOD 190 951

TSS 210 1,051

NH3-N 25 r25

TKN 40 200

TP 7 35
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7,3 DESIGN EFFLUENT LIMITS

Tables 7.3 lists the design effluent limits. These limits apply only to construction of new
treatment processes. These arte preliminary effluent limits provided by DEp.

Design Effluent Limits
Table 7.3

Note: Mass loadings are based on 0.60 MGD design flow.

7.4 ALTERNATIVESEVALUATION

7.4.1 Development of Alternatives

Altematives were developed for evaluation with the primary focus of providing treaknent to 85
percent of CSS flow capfured during rain events on an annual average basis. Lr order to meet
the 85 percent criteria, a hydraulic re-rate will be required. During the development of each
altemative, it was high priority to maintain as much of the existing processes as possible. Three
(3) alternatives were initially considered, but only two (2) were developed for detailed
evaluation. The third alternative, to pump Dravosburg flow to the Duquesne WWTP, was
discounted due to Iimited capacity at the Duquesne WWTP.

7. Altemative 1 - Convert existing process to a Sequencing Batch Reactor (SBR) process.
Modification of existing process to handle all average and peak flow. This altemative
includes construction of a new headworks and influent pump station, as well as
modifications to the existing process using existing tanks. Additionally, this altemative
includes upgrading the existing process to meet re-rate requiremmts. The following
items are included in Altemative 1.
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LOADING Obs) CONCENTRATION (melt,)

Average
Monthly

Average
Weekly Units

Average
Monthly

Average
Weekly

Instant.
Maximum Units

Flow Monitor and Report

CBOD-5 Day 125 250 lb/day 25 50 mg/L

Suspended Solids 150 300 lb/day 30 60 mgtL

Total Residual
Cblorine 0.5 1.6 mgL

AmmoniaNitrogen

May I to Sept 30 25 mgtL

Oct. I to Aoril30 M&R mgL
Fecal Coliform

May I to Sept 30 200 / 100m1

Oct, I to April30 2,000 / l00ml
pH WithinLimits of 6. to 9.0 Standard Units At All Times
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o New automatic bar screen and by-pass charurel with static screen.
. New headworks building.
. New raw sewage pump station and controls.
o New raw sewage pump station piping and valve vault.
o New pump flow meter.
o Site gravity and force main piping.
r New grit removal system.
r Retrofit existing aeration basins to serve as SBRs.
. All SBR equipment and piping.
o Retrofit existing final clarifiers to serye as sludge holding tanks.
r Retrofit existing chlorine contact tanks to serve as uV disinfection.

2. Alternative 2 - Pump to McKeesport WWTP and convert existing WWTP to peak
flow storage. This altemative includes construction of a new ,"* ,"*uge pump
station to convey all flow up to 1.0 MGD to the Municipal Authority of the Ciry ;f
McKeesport (MACM) WWTP. All flow above 1.0 MGD will be pumped by separate
storm PUmPS and stored in the existing Dravosburg WWTP aeration basins. The
following items are included in Altemative 2.

I New automatic bar screen and by-pass channel with static screen.
r New headworks building.
o New raw sewage pump station and controls.
. Average flow pumps and storm pumps.
. New raw sewage pump station piping and valve vault.
o New pump flow meter.
o Site gravity and force main piping.
o Force main piping to the MACM WWTP.
o Retrofit existing aeration basins to serve as peak flow storage.
o New diffusers in the peak flow storage basins.

7.4.2 Evaluation of Alternatives

The following sections summarize design considerations associated with each alternative. Both
Alternatives 1 and 2 will meet the current permit requirements and will allow for treatrnent of
design flows. TableT. lists the advantages and disadvantages associated with each altemative.
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Alternatives Comparison
Table7.4

7.4.2.1 Alternative 1 - Uoqrade Existinq Process

Altemative 1 includes three (3) main components:

7. Construction of a new raw sewage pump station.
2. Modification of the existing WWTP to a SBR plant capable of handling higher peak

flows.
3. Modification of the existing chlorine contact tanks to serve as a UV disinlection facility.

A process flow diagram associated with Altemative 1 is included in Appendix N. A site plan
associated with Alternative 1 is included in Appendix O. Calculations associated with
Altemative 1 are included in Appendix P.

A mechanical bar screen, sized for 3.812 MGD, is recommended prior to the new raw sewage

PumP station. This screen will protect the grit basin, eliminate static screen cleaning
requirement, and remove more fibrous materials from the flow stream than the existing static
screens are capable of. \A/hile the existing comminutor provides pump protection by shredding
fibrous solids, it does not remove these materials from the flow stream. The fibrous solids and
other large inert solids that can be passed or sfuedded by the comminutor may still cause
operation and maintenance issues in the downstream processes. Automatic bar screen clear
openings of U4 inch are recommended. A by-pass channel with a static bar screen is
recommmded so that the automatic bar screen can be taken out of service for maintenance.
This screen will be sized for at least 3.812 MGD.

The existing raw sewage pump station does not have adequate volume to handle the projected
peak flows. As sucfu a new pump station is proposed. This station will be located adjacent to
the existing final clarifiers and will require new gravity sewers to reroute influent flow. In
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No.

Alternative Advantages Disadvantages

I SBR l. Process is very flexible and easy to
operate.
2. Low manpower requirement.
3. I-arge biomass volume provides
process protection against shock mass
loadings.
4. Produces a well stabilized sludge.
5. Lower sludge production.
6. Proven technology.
7. DEP is comfortable with SBR
process.

l. Effluent quality depends on decanter
reliability.
2. Process control is dependent on PLC
operation.

2 Pump Siation
To

MACM WWTP

1. Operation and maintenance of
WWTP eliminated.
2. Lower manpower requirement.

l. Large pump station will require various
sized pumps
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addition to the structure and pumps, new pump controls and associated electrical equipment
will be included. Also a new pump discharge flow meter is recommended, located in an
adjacent underground valve vault. This flow meter is used for DEP reporting, therefore
accuracy is critical.

A new grit removal system is proposed at the head of the SBR tanks. This basin will be sized for
a 0.5 MGD average and 3.812 MGD peak. Flow will be pumped from the new raw sewage
pumP station directly to the grit basin inlluent channel. The basin will consist of an above grade
concrete tank. Grit Pumps and gtit dewatering equipment will be housed in a new building.
Effluent from the gritbasin will be conveyed by gravity to the proposed 2-basin SBR.

The conventional SBR treahnent process typically involves a five-stage cycle that occurs in the
reactor tank. The first stage is the fill stage when the wastewater influent fills the tank and
mixes with mixed liquor settled during the fifth stage. Aeration characterizing the second or
react stage can also occur during the initial stage. The react stage results in organic and
nitrogenous ofdation. Aeration and mixing are terminated and the third or settle stage allows
the settling of solids. The fourth or draw stage involves the decanting of effluent after settling.
During the last stage the tank remains idle and solids are withdrawn from the bottom. parallel
reactor cycle times overlap such that the system is continuously accepting forward flow. Figure
7.2 shows conventional SBR operation.

Conventional SBR

Figare 7.2

Some SBR systems involve a semi-batch process where all stages occur in one tank as inlluent is
continually accepted and baffled in an effort to reduce short-circuiting equalized flow and
prevent disturbance of quiescent settling conditions. The five cycle stages of the true SBR cycle
are combined into three in the semi-batch mode of operation. The first two stages of the true
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batch Process comprise the first stage of the semi-batch version. Sedimentation is considered
the second stage of the semi-batch cycle, while the last is a combination of the decanting and
idle stages of the true batch method. Figure 7.3 shows continuous flow SBR operation.

Continuous Flow SBR

Figure 7.3
Contrnuous

Florv of
Screened

and
Degritled

I nfluent

1. Aerate 2. Settle

Trealecl
Effluent

Lva5te Sludge

For either Process system the cycle times can be adjusted to accommodate incorporating
altemating phases of aerobic-anoxic/anaerobic (air on-air off) conditions in the cycles for BNR
capabilities. Both systems provide a high degree of treatment by eliminating the negative
impacts caused by extreme flow fluctuations and are considered viable options at the
preliminary design stage.

Preference has been given to the continuous flow semi-batch style process, The manufacfurer
associated with the continuous flow style is ITI-ABJ, The reasons for the partiality include:

' Continuous flow type provides a more flexible adjustment to the sudden changes in
flow. True batch characteristics are maintained for flows up to 3.5 times the design
flow whereas continuous flow units allowing for "fill decant" mode during peak
flow conditions over 3.5 times the design flow without disturbing the sludge
blanket.

o As a result of the continuous acceptance of influent, the overall volume of the system
is typically reduced by 20 to 30 percent of the true batch counterpart which needs the
additional volume to equalize peak flows.

o The continuous flow system can be converted to a true batch system with the
appropriate valving at low flows.

For these reasons the continuous flow system as manufactured by ITT-ABJ was the basis for the
calculation of basin sizes and developing the cost estimates for Alternative 2. photograph 7.1 is
an example of an ITT-ABI SBR basin. The photograph shows the floor mounted aeration
diffusers and the decanter mechanisms.
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SBR

Flow from the SBR will be discharge directly to the LIV disinfection facility. The UV system
must be sized for the peak decant rate, which is 4.4 MGD. The existing chlorine contact tank
structures can be utilized for the UV channels. Use of these tanks will reduce required
excavation and concrete costs, however maintenance of existing treahnent processes will be
challenging during construction. Further evaluation of this option should be completed during
design.

The UV disinfection facility must be constructed at an elevation high enough to protect it from
the 100-year flood. According to Federal Emergency Management Agency (FEMA), Flood
Insurance Rate Map, the 100-year flood elevation for the IVWTP site is 746. Water level in the
W channels will be controlled by appropriatety sized weirs. The weir crest elevation should be
at least 1.5 feet above the water surface elevation based on a 4.4MGD peak decant flow through
the outfall sewer given 100-year flood elevation tail water. A new outfall sewer will be required
in order to accommodate the increased peak discharge.

Sludge from the SBRs will be wasted directly to the sludge holding tanks. The existing final
will be converted into sludge holding tanks. The clarifier equipment will be removed. The
existing tanks will provide approximately 58,000 gallons of capacity. Construction of digester
tank(s) is not recommended. The Authority can continue to haul sludge to the MACM WWTp
as required.
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7.4.2.2 Alternative 2 - Pump Station to MACM WWTP

Altemative 2 includes the following main components:

1. Construction of a new raw sewage pump statior! including normal flow and peak flow
pump capacity.

2. Construction of new force main.
3. Modification of existing aeration basins to serve as peak flow storage basins.

A process flow diagram associated with Altemative 2 is included in Appendix e. A site plan
associated with Altemative 2 is included in Appendix R.

A mechanical bar screery sized for 3.812 MGD, is recommended prior to the new raw sewage
PumP station' Automatic bar screen clear openings of U4 inch are recommended. A by-pass
channel with a static bar screen is recommended so that the automatic bar screen can be taken
out of service for maintenance. This screen will be sized for at least 3.812 MGD.

A submersible pump station is proposed for the new raw sewage pump station. This type of
PumP intake structure minimizes required footprint, as well as capital and operating .ori.- Th"
PumP station will be required to pump a total flow of at least 3.812 MGD. This will consist of
normal flow pumps with a total pumping capacity of 1.0 MGD to the MACM WWTp, as well as
peak flow PumPs capable of conveying at least 4.24}y'rcD to the proposed peak flow storage
basins. Four (4) to six (6) Pumps will be required, two (2) to three (3) of each normal flow and
peak flow PumPs. Flow in excess of 1.0 MGD will cause rising water levels in the wet well and,
in tum, activate the peak flow pumps.

In conjunction with the new pump station, a force main to the MACM WWTP will be required.
The force main is estimated to be 8-inch diameter and will span 4,600lineal feet. The force main
will require a bore under the river to reach the MACM WWTP, estimated to be ggg-feet in
length. A copy of the proposed force main alignment can be found in Appendix s.

7.4.2.3 Cost Evaluation

Study level total project cost estimates were completed for the evaluated altematives. The costs
are as summarized in Table 7.5 below. Detailed cost estimates are included in Appendix T.

WWTP Upgrade Costs
Table 7.5

Alternative Year2014
Construction Cost

Year 2014 Total
Proiect Cost

Alt 1-WWTPUosrades $7,099.000 $8,874.000
1Jt2-Pump Station $4,401,000 $s,503.000

Municipal Authority of the City of McKeesport
Borough of Dravosburg Long Term Control plan
Ref No : 220-53 August 2014

38 K.LH



7.4.2.4 Recommended Alternative

Detailed evaluation of the proposed alternatives led to the recommendation of Altemative 2 for
Borough"s LTCP upgrades. The total estimated project cost is $5,503,000. This altemative is
recommended for the following reasons:

o Altemative 1 project cost is 93,321,000 more than the recommended Altemative 2.o Altemative 2 eliminates operation and maintenance requirements of a WWT".

Altemative 2 is recommended however given the "High Bulden" classification associated with
this worl completion of the proposed upgrades on a typical project timeline may not be
feasible' Project financing will drive the schedule for implementing Alternative 2 upgrades.

Municipal Authority of the City of McKeesport 39
Borough of Dravosburg Long Term Control plan
Ref No.:220-53 August20t4

T<LH



8.0 PROJECT PLANNING

The following LTCP schedule is proposed.

LTCP Schedule
Table 8.1

*DEP LTCP approval and Part II Permit dates are beyond the control of the Borough and KLH, therefore
schedule dates will be adjusted based on actual DEp milestone completion dates,

Milestone Date
Submit draft LTCP Septernber L,2014
Submit final LTCP withMACM ACT 537 November 1,2015
DEP approval of LTCP and ACT 537 January I,2016
Obtain funding for desim related services January 1,2017
Begin design of upgrades January I,2017
Apply forMACM WWTP re-rate Julv 1,2017
Apply for Part tr Pennit for pump station July l,2018
Receive Part II Permit for pump station January 1,2019
Obtain firnding for construction January 1,2021
Begin construction for CSS upgrades March 1,202L
Complete constnrction March 1,2023
Submit post construction compliance monitorine olan September 1,2023
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9.0 SUMMARY AND CONCLUSIONS

tr order to address the "presumption" approach percent capfure criteria the following
upgrades are reconunended:

o Construct Altemative 2 - A new pump station and force main to the City of McKeesport
Municipal Authority WWTP.

No CSS upgrades are required to convey the L0-year, 2&hour design storm flow while
maintaining greater than 85% capture during a typical year.

The work associated with Alternative 2 has an estimated total project cost of g5,503,000.
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Appenorx C

DRNncH Mercn SrrE lrusprcloN Fonvs



DRNALTI ENVIRONMENTAL, tNC. MANHOLE INSPECTION FORM

Next lo rord In tront ol Oaavosburg planl.

(ln'r: 29.5

fllm lo Invcrt (tol: I t6E

Praranl: Ii! Solo: Irr



DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

In gravol road nsil lo D.avosbu?g plant.
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In gass In front ot Drevosbu?g plent.
Strrat

Clelrton Dnvo3burg Road

(ln'f: 2E.75

Rim to Inyert lh): I Z?O

pnsrnt: I It! | satr: I yca

MANHOLE INSPECTION FORM



DRNACH ENVIRONMENT,
MANHOLE INSPECTION FORM

In back yrrd of 181 Duquesne Avenue

Sirclt

Duquornc Avcnue

Rlm to Invert (ln): | 1ZO

Pro$nl: S!f.:

(ln.): 30



DRNACH ENVIRONMENT MANHOLE INSPECTION FORM

Mlddr of rud ln lront ol Oravolburg Untted liothodist.

Slroei

Maph Avcnur

(ln.r: 26.3

Rlm to Inv.rt (tn): I it6

Prlrent:llttlSeter

August 29, 20't3
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DnruRcu ScarrEnempHs
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Line Size: 12 " Marfple 0'
Jaruary 1, 2013 through Jantary 31, 2O1 3

Scrtter Plot (Hoad Vs Voloctty)
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Lire Size: 12 " Marfple Depth: 0 ,
M-3 Febn ery 1, 2O1 3 lhrough February 28, 201 3

Scatlor Plot (Hoad VsVrloclty)
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