
Peak Flow .i WWTP During Typical Yoer

6

3

Design Hydrograph
Typical Year Peak Flow

Figure 7.1

7.1.2 Peak Hourlv Flow (PHF)

PHF was also estimated based on SWMM modeling.

7.1.3 Peak Dailv Flow (PDF)

Application of design rain event to the SWMM model resulted in a PDF oI6.9T MGD.

7.1.4 Maximum Monthlv Averaqe Flow (MMAF)

MMAF is a critical design parameter for evaluating W\NTP treahnent capacity. As discussed
under Section 6.2.1, monthly average flows have not exceeded 2.0 MGD over the past five (5)
years. The maximum monthly average flow (MMAF) observed over the past five (5) years is
1.412 MGD. This is consistent with the H&H model which provided a MMAF of.7.72MGD.

Therefore, the maximum month average flow design capacity of 2.0 MGD will be maintained.
This value still provides a'1.4 factor of safety over the MMAF from the last five (5) years, and 1.2
factor of safety over the MMAF from the model simulation.

Projected growth was also included in the design MMAF, but no significant growth is projected
for the City for the next 30 years.

No hydraulic re-rate will be required for the altematives set forth in this report.
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7.1.5 AnnualAveraoe Flow (MF)

AAF of 1.0 MGD was estimated based on the typical year rainfall distribution applied to the
SWMM model and is consistent with the AAF reported in the Chapter 94 Report.

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 an increase in mass loadings. However, given the fact that the
Ci$/s current loads are far below the WWTP's design capacity, it is reasonable to conclude that
no organic re-rate will be necessary. Industry standard loadings 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/Ll

Design

Loading

Ob/dav)

BOD r67 2,790

TSS 2t0 3,503

7.3 DESIGN EFFLUENT LIMITS

No new design effluent lirnits are required for the alternatives in this report.

7.4 ALTERNATIVESEVALUATION

7.4.1 Development of Alternatives

Altematives were developed for evaluation with the primary focus of providing treatrnent to 85
percent of CSS flow captured during rain events on an annual average basis. In order to meet
the 85 percent criteri4 a hydraulic re-rate will not be required. During the development of each
alternative, it was high priority to maintain as much of the existing processes as possible. Three
(3) alternatives were developed for detailed evaluation.

L. Altemative 1 - Continue operation of existing processes and construct new CSO
bypass treatment facilities. This altemative ut'li-.es the existing IA/VVTP up to peak
flows of 2.5 MGD. Peak flows above 2.5 MGD will receive CSO bypass treatrnent. This
altemative includes construction of new headworks facilitieg inJluent pump statiorL
and CSO bypass treatment facilities, as well as the installation of new clarifier
equipment to maximize efficienry. Additionally, this altemative includes CSS
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3.

uPgrades requfued to convey the lGyear, 2rl-hour design storm to the VVWTP. The
following items are included in Altemative 1.

. CSSupgrades.
o New automatic bar screen and by-pass channel with static screen.
e Newheadworksbuilding.
o New raw sewage pump station and controls.
. New raw sewage pump station piping and valve vault.
. New pump flow meter.
o Site gravity and force main piping.
. New CSO bypass treatment.
. Upgrade final clarifier equipment to maximize efficiency.

Altemative 2 - Pump to McKeesport wwTP and build new peak flow storage
facilities. This alternative includes construction of a new raw sewage pump statiorl
with new headworks facilities, to convey all flow up to 2.5 MGD to the MACM
wwrP. All flow above 2.5 MGD will be pumped by separate storm pumps and
stored in a newly constructed storage facility. It should be noted that the MACM
\ /WTP does not currently have the capacity to accept an additional 2.5 MGD flow,
and upgrade costs for the WWTP are not included. Additionally, this altemative
includes CSS upgrades required to convey the 1.O-year, 24-hour design storm to the
pump station. The following items are included in Alternative 2.

. CSSupgrades.

. New automatic bar screen and by-pass channel with static screen.
e New headworks building.
r New raw sewage pump station and controls.
. Average flow pumps and storm pumps.
o New raw sewage pump station piping and valve vault.
o New pump flow meter.
. Site gravity and force main piping.
o Force main piping to the MACM VVWTP.
r Force main piping to storage facility.
o New storage facility and land acquisition.

Altemative 3 - Continue operation of efsting processes and construct new peak flow
storage facilities. This altemative u"lizes the existing WWTP up to peak flows of 2.5
MGD. Peak flows above 2.5 MGD will be pumped by separate storm pumps and
stored in a newly constructed storage facility. This alternative also includes
construction of new headworks facilities, as well as the installation of new clarifier
equipment to maximize efficienry. Additionally, this altemative includes CSS
upgrades required to convey the 10-year, 24-hour design storm to the WWTP. The
following items are included in Altemative 3.
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. CSSupgrades.
o New automatic bar screen and by-pass channel with static screen.
o New headworks building.
r New raw sewage pump station and controls.
o Average flow pumps and storm pumps.
. New raw sewage pump station piping and valve vault.
. New pump flow meter.
o Site gravity and force main piping.
r Force main piping to storage facility.
r New storage facility and land acquisition.
. Upgrade final clarifier equipment to maxirnize efficiency

Existing final clarifier plans and proposed upgrade equipment for altematives 1 and 3 can be
found in Appendix N.

7.4.2 Evaluation of Alternatives

The following sections summarize design considerations associated with each alternative. Both
Altematives 1 and 3 will meet the current permit requirements and will not require a design
capacity re-rate. Alternative 2 may require new facilities and/or a design capacity re-rate at the
MACM WWTP, but those issues will only be investigated if Altemative 2 proves to be the
preferred altemative for the City of Duquesne. Table 7.3 tists the advantages and disadvantages
associated with each alternative.
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Alternatives Comparison
Table7.3

7.4.2.1Alternative 1 - CSO Bvpass Treatmeant

Altemative 1 includes three main components:

7. Construction of a new headworks facility with mechanical screening and a raw sewage
pump station.

2. Construction of CSO bypass treafrnent facilities to provide screening, primary treahnent,
and disinlection to peak wet weather flows above the current WWTP capacity of.2.5
MGD.

3. Installation of new final clarifier equipment to maximize efficiency.

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

A mechanical bar screen, sized for 14.57 MGD, is recommended prior to the new raw sewage

PumP station. This screen will protect the new pump station pumps, eliminate static screen
cleaning requiremen! and remove more fibrous materials from the flow stream than the
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Alternative
No.

Alternative Advantages Diradvrntages

I CSO Bypass
Treatment

l. Maintain existing WWTP processes with
minor upgrades

2. Bypass protects WWTP biology during
peak flow events

3. Provides screening, primary treatrnent and
disinfection in small footprint

4. Able to handle peak flows much higher
than the WWTP design capacity

5. Lowpower requirement and no moving
pafts

1. No biological treatment for
blpass

2. Additional O&M costs for
influent pump station

2 Pump
Station

To
MACM
WWTP

l.

2.

Operation and maintenance of WWTP
eliminated.
Lower manpower requirement.

l. Flow storage facilities still
required

2. MACM WWTP capacity
restrictions may require upgrades
and a re-rate

3. Large pump station will require
various sized pumps

3 Flow
Storage

Facilities

L Maintain existing WWTP processes with
minor upgrades

2. Protects WWTP biology during peak flow
events

3. Biological treatment of all flow

l. Site restrictions require additional
Iand acquisition

2. Pump station and force main
required to convey flow to
storage tank

3. Large pumF station will require
various sized pumps

4. Additional O&M costs for pump
station
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existing static screens are capable of. Automatic bar screen clear openings of. 714 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
14.57 MGD. A static screen is proposed in order to reduce cost and required footprint.
However, it is important to note that the larger clear openings in the static screery required to
reduce blinding potentiaf will increase flow storage basin cleaning requirements.

The existing WWTP influent comes in at grade, and as suctr, pumping is not currently required.
Howevet, in order to achieve 85% capture, a free discharge boundary condition must be
maintained at the \ /VVTP. Additionally, the CSO bypass treatment facilities can be constructed
above grade at a lower cost. Therefore, an influent pump station is proposed. The station will
handle both average and peak flow, pumping to either the WWTP or CSO bypass treatment
facilities based on rate of flow. This will be accomplished by installing two (2) sets of pumps,
average flow and storm pumps. All flow up to 2.5 MGD will be pumped to the head of the
WWTP to then be conveyed through the existing treatrnent processes. As wet weather flows
increase and the wet well level rises due to lack of capacity in the average flow pumps, the
storm pumps will activate and pump to the CSo bypass treatment facilities.

This station will be located adjacent to the existing building and will require new gravity sewers
to reroute influent flow. hr addition to the structure and pump+ new pump controls and
associated elechical equipment will be included. Also, new pump disdrarge flow meters are
recommended, located in an adjacent underground valve vault. This flow meter is used for
DEP reporting; therefore, accuracy is critical.

Flows over 2.5 MGD will be conveyed by the storm pumps to CSO bypass treatrnent facilities
which will provide screening, grit removaf primary treatment, and disinfection. CSO teatment
technologies, such as Hydro International's Storm King, achieve up to 50% total suspended
solids reduction and 30% BOD reduction, while also providing under 200 cfu/100 ml fecal
concmtrations, scteening to 4mm solids, grit removal and high rate disinfection using sodium
hypochlorite.

The technology uses tangential flow patterns within the unit to allow solids to settle out by
gravity. Flow is introduced tangentially into the side of the Storm King causing the contents to
rotate slowly about the vertical axis.

The flow spirals down the perimeter allowing the solids to settle out. This process is aided by
rotary forces, shear forces and drag forces at the boundary layer on the wall and base of the
vessel.

The internal components direct the main flow away from the perimeter and back up the middle
of the vessel as a broad spiraling column, rotating at a slower velocity than the outer downward
flow. By the time the flow reaches the top of the vessef it is virtually free of settleable solids and
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is discharged to the outlet channel. Prior to discharge, the overflow passes through the swirl
cleanse screen.

The swirl cleanse screen captures all floatables and neutrally buoyant material greater than
4mm. The air reguJated siphon provides an effective backr,rrash mechanism to prevent the
screen from blinding.

The collected solids and floatables are then discharged by gravity or pumped out from the base
of the unit to the sanitary sewer,

It is important to note that mass balance calculations were performed to verify that effluent
limits would be met when biologically treated flow and CSO treated flows were combined prior
to the WWTP outfall. These calculations can be found in Appendix O.

Flow from the CSO bypass treatrnent facilities will then be combined with the flow from the
existing plant effluent, downstream of the existing chlorine contact tanks.
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All sludge handling processes will remain as they ctrrrently exist.

7.4.2.2Alternative 2 - Pump Station to MACM WWTP

Altemative 2 includes the following main components:

1. Construction of a new raw sewage pump station, including normal flow and peak flow
pump capacity.

2. Construction of a new force main to the MACM WWTP.
3. Construction of a new wet weather storage facility.
4. Construction of a new force main to the storage facility.

A process flow diagram associated with Altemative 2 is included in Appendix R Site plans
associated with Altemative 2 are included in Appendix S.

Altemative 2 includes the same headworks and pump station as Altemative L. Lr this
altemative, the existing WWTP will be decommissioned and the average flow pumps will
convey flow through an estimated L2-inch diameter force main spanning 76,400linear feet. The
force main will require a 90-ft road bore, 100-ft road bore, and 1100-ft road, railroad, and river
bore. The proposed force main alignment is included in Appendix T.

The wet weather storm pumps will have the same operation as in Altemative 1, but will pump
through an estimated 24-inch diameter force main spanning 2,000 linear feet. The proposed
location of the flow storage facilities is on a portion of a property currently owned by U.S. Steel
on Parcel 304-K-400. The site is located south west of the Duquesne WWTP. Land acquisition
negotiations would need explored prior to determining final storage facility location.

Figure 7.3

US Steel Parcel 304-K-400

The H&H modeling for the 1-yeat,24-hour design storm yielded a storage capacity requirement
of 1'.87 MG. Therefore, a 1.04foot diameter by 33-foot high above ground storage tank is
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recorunended, having a storage capacity of 2 MG. The tank will include a cover, aeration
system, stairs and access platforms, and automatic cleaningnozzle system.

Following wet weather events, the storage facilities would drain back into the existing sewers in
the area that flow by gravity back to the pump station.

7.4.2.3 Alternative 3 - Existino WWTP and Flow Storaoe Facilities

Altemative 3 includes the following main componmts:

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

2. Construction of a new wet weather storage facility.
3. Construction of a new force main to the storage facility.
4. Installation of new final clarifier equipment to maxirnize efficiency.

A process flow diagram associated with Altemative 3 is included in Appendix U. A site plan
associated with Alternative 3 is included in Appendix V,

Alternative 3 is a combination of Alternatives 1 and 2. Similar to Alternative 1, this alternative
maintains the existing WWTP and processes, with the exception of clarifier efficiency
improvements. It also plans for new headworks and raw sewage pump statiory but the pump
station would be similar to that in Altemative 2. Average flow pumps would pump to the
existing WWTP, while storm pumps would convey peak flows to the same proposed storage
facilities as in Altemative 2.

7 .4.2.4 Cost Evaluation

Study level total project cost estimates were completed for the evaluated alternatives. The costs
are as summarized in Table 7.4 below. Detailed cost estimates are included in Appendix W.

WWTP Upgrade Costs
Table7.4

Alternative Year2014
Construction Cost

Year 2014 Total
Proiect Cost

Alt I - CSO Bypass Treatment $5,939,000 $7,424,000
lJtz - Pump to MACM WWTP $12.408.000 $15.51 i.000
Alt 3 - Flow Storage Tank $10,325,000 $12.907.000
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7 .4.2.5 Financial Capabilitv Assessment

Given the magnitude of upgrades required relative to the low number of rate payers, it was
necessary to complete a financial capability assessment in accordance with EPA guidance
document, "Combined Sewer Overflows-Guidance for Financial Capability Assessment and
Schedule Development." This assessment provides a me€rns of determining whether or not the
proposed Alternatives are affordable. All three (3) were determined to be 'High Burden", but
Alternative t has a significantly lower impact on the City. The projected additional cost per
household and overall residential indicator associated with each Altemative are as follows.

Project Affordability
Table 7.5

Alternative
Additional Cost

per Ilousehold per
Year

Residential
Indicator

Alt I - CSO Bwass Treatment $292 3.79
Alt2- Pump to MACM WWTP $s0l 4.91
Alt 3 - Flow Storage Tank s443 4.63

As seen in Table 7.5, construction of CSO bypass treahnent facilities will cost each customer
$15L less Per year, or $12.58 per month, over the second lowest cost option in Alternative 3.

{ Financial Capability Assessment Worksheets are included for Altematives L, 2, and 3 in
Appendices X, Y, and Zrespectively.

7.4.2.6 Recommended Alternative

A detailed evaluation of the proposed altematives led to the recommendation of Altemative 1

for City's LTCP upgrades. The total estimated project cost is $7,424,000. This altemative is
recommended for the following reasons:

o Altemative 2 project cost is $&082000 more than the recommended Altemative 1, while
Altemative 3 project cost is $5,483,000 more.

o The existing WWTP is in good operating condition for average flows, and Altemative 1

allows the WWTP to continue operation under these conditions.

Altemative 1 is recommended. However, given the "High Burden" classification associated
with this work, completion of the proposed upgrades on a typical project timeline is not
feasible. Project financing will drive the schedule for implementing Alternative 1 upgrades.
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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 City and KLH, therefore
schedule dates will be adjusted based on actual DEP milestone completion dates.

Milestone Date
Submit draft LTCP September I.2014
Submit final LTCP with MACM ACT 537 November 1.2015
DEP approval of LTCP and ACT 537 Januarv 1.2016
Obtain fundine for desien related services January 1.2017
Begin desisn of upgrades Januarv 1.2017
Applv for Part II Permit for uoqades Julv 1.2018
Receive Part tr Permit for upgrades January I.20I9
Obtain fundine for constnrction January 1,202I
Begin construction for CSS upgrades March 1.2021
Complete construction March 1.2023
Submit post construction corrpliance monitorins olan September 1.2023
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9.0 SUMMARY AND CONCLUSIONS

In order to address the "presumption" approach percent capfure criteria the following
upgrades are recorunended:

o Construct Altemative 1 - New headworks, raw sewage pump station, and CSO bypass
treatment facilities, and upgrade existing final clarifier equipment to maximize
efficiencv.

Flow monitoring and SWMM modeling was completed for the City's CSS. It was determined
that two (2) sewer improvements are required within the system to allow for conveyance of the
peak core flow, 85% capfure, and no manhole overflows given L0-year, 24-hour rain event, and
a free discharge at the WWTP.

The first required conveyance system upgrade is a parallel relief sewer downsbeam of CSO 005
between William Avenue and Mulbeny Way, from Manhole DU310ZM to DU3097M. The relief
sewer is estimated to be 715-feet length, and LS-inch diameter, to ensure no flooding during the
10-y ear, 24-hour design rain event.

The second required conveyance system upgrade is a parallel relief sewer upstream of CSO 004
along the railroad, from Manhole DV4299M to CSO 004. In addition to the relief sewer, the lids
on Manholes DU4299M and DU4298M will need bolted down to prevent flooding. The relief
sewer is estimated to be 310-feet length, and 15-inch diameter, to ensure no flooding during the
L0-year, 24-hour design rain event.

The work associated with Alternative t has an estimated total project cost of $7,424,000.
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Apperuorx A
Systern Map

CSO Location Map
Tnibutary Area Map
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Apperuorx C

DnruRcH MrruR Srre lrusprcloN Fonvs



DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Undemealh Route 837 / S Duqu.sne Avenue

Stre€{

S Ouquesne Avonue

(Unabb to

Rlm to Invcd (lnr: | 163

Pr.rentllOlsaro:

Addldonal plctur!8 of chamber lnleta,.nd overf,ow polnt InBluded.

Unabb to take ouislde plctur. of manholc due lo rord construcllon. Oulaldo plcturr u!€d ls from Googb Euth.



DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Undomaath Routs t37 / DuquEsne Eoulevard.

StYret

Duqucana Bouhvard

(unrbl. lo m.!rur.)

Rlm to Invlrt (ln): | 324 (approx!

!b I Safr:

AdalltloEl friclures of chamber, stom llnc, and overflow pipc lncluded.



DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

In g|z33 behind Americrn Tcrtll. Co. grav€l pad(tng toL

Str.!t
N Llnd.n Street

26.7'

Rln to Inv.rt (hl: | zlit

Pae!gnl; Irs SaL: Ill

Ona manholo upslr.am trlrn lh, orlglnal il.sA 18" locatlon.



DRNACH ENVIRONMENT MANHOLE INSPECTION FORM

In gralt bohlnd Am.dcan T.xtll€ Co. gtaEl prrtlng loi.

8'' l|-5A t8'

Strret

l0 N Llnden Str..t

0nJ: 28.5

Rlmaolnvcri(ln): | 2i2

Prrsart: Ir! Saie: Ies
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DRNACH ENVIRONMENTAL, INC. MANHOLE INSPECTION FORM

Mlddb of rcrd rt IntsE*tlon of Clark Slro6t and Parallet Way,

Stteot

Sarset and Paralll Wry

tUm lo B.nch (lnl3 I 161

Pr..€nr:|!glsato:

n



DRNACH ENVIRONMENT,

Neil lh! edge of lhs rcad at the lnlc|lection ot Clrtk Slruat rnd

Edilh Avanue.

MANHOLE INSPECTION FORM



DRNACH ENVIRONMENT MANHOLE INSPECTION FORM

Inside tcke€ Asphalt Pevlng equlpment stoEqs lot.



Apperuolx D

DRNncH ScRttrncRRpus



LlreSlze: 18 ' ManholeDeoth: O "
M-1 January 1 , 2013 thror.rgh Jaruary 31 , 2013

Scatbr Plot (Hcad Vs Vcloclg)
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Scrtt r Plot (Froo Flow)
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lJrB Slze: 18 " Mantrcle Deoth: o '
M-1 Febilnry 1 , 2013 lhroqh February 28, 201 3

Scatlor Plot (Head Vr Veloclty)
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Une Size: 18 " Manhole Deoth: O "
M-1 March 1, 2013 ttrough March 31, 2013

Scrttsr Plot (Herd V! V.loclty)
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M-1 March 1 , 2013 tfrough March 31 , 201 3

Scatlrr Plot (Frue Flow)
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M-l March 1 , 201 3 through March 31 , 2013

Scatt!? Plot (Head Vt Flow)
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0"18"
M-l April 1 , 2013 though April 30, 201 3

Scstrer Plol (Head V3 Veloclty)
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Llne Slze: 18 ' Manhole Deoth: O "
M-3 January'1, 2013 throrph Jannry 31, 2013

Scett r Plot (H.ad VsVeloctty)
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Line Size: 18 ' Marftole Depth: O '
M€ February 1, 201 3 throrgh Februery 28, 2013

Sc!tl€r Plol (Heed VsVeloclty)
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Lire Slze: 18 " Marfrole DEoth: O "
M€ March 1, 2013 tlrough lvlarch 31 , 2013

Scailer Plot (Haed Vr Vcloclty)
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March 1 , 201 3 tfrough March 31 , 2013

Sc.Usr Plot (Fres Flow)
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M€ April 1, 2013 tlrough Aprll 30, 2013

Scetler Plot (H.ad V3 Voloclty)
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Line Size: 18 '

April 1 , 2013 tfrough April 30, 201 3

Scettor Plol (He.d V! Flow)

30 00 40.00 50.00

H€ad
( rEhes)

M-3 April 1 , 2013 tfyough April 30, 201 3

Scatbr Plol (F||e Flow)

b
EE
9=

.lf
trf
"'l
;:f
.-t

2& 3.m 3-50 4.00 4.50 5oO sJO 6.00 6.50

Hsed
(nches)

*,J*"-: I x

[s
4i6 .X

MX



Lire Slze: 0'
M-sA8' Jaruary 1 , 2013 thtor4h Janr.rary 31 , 2013

scatlr Plot (lb.d v!v.toctty)
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January 1, 201 3 throtgh Jannry 31, 2013

Sclttar Plot (Frro Flow)
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Scatbr Plot (Ft .d V3 Flowl
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Llne Size: 8 " Marhole Depth: 0 '
M-sA8" February 1,2013 throqh February28, 2013

Scatbr Plot (H..d ViVcloclty)
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Scatbr Plot (FrEe Flow)
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Ure Size: I " Marfiol€ DeDth: O "
M-sA8" March 1, 2013 ltyough lilarch 31 , 2013

Sc.tb? Plot (He.d VrV€loclty)
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Lirp Size: I ' Manhole Deoth:
M*5A8" April 1, 2013 tlyough April 30, 201 3

Sceltcr Plot (Head VsVoloclty)
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LlneSize: 18' ManholeDeotr: 0'
M-sA 18" Janrary 1, 2013 throqh Janrnry31, 2013

Scatbr Plot (lhad Vs V.lodv)
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Scatter Plot (Frce Flow)

b

ie

r;l
"*f
'*f
:;i
o*l
0.00 4-

0.00 0.10 0.20 0.30 o.4o 0,50 0,60 o.7o

Hcad
( nchos)

x xx x *t-/

xx- & -x*Ll&rft[ *' -e- x
{*i**fi* t**x*- Xx

il_i
Ftr..-x *-I;?S x

xxX-
i F '-'x X xnrn*xt

x tXx x x x

0.030

0.m5

0.020

r6
-s g 0.015

o.olo

0.005

0.000

M-sA 18" January 1 , 201 3 tlrough Janrrry 31 , 201 3

Sc!tbr Plot (lbad V3 Ftow,

Hoad
(inch6)



Lire Size: 18 " Martrole Depth: 0 "
M.5A 18" February 1 , 201 3 through February 28, 201 3

Sc.tter Plol (Herd Vs Veloclty)
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Line Size: 18 " 0"
M-sA18" [4arch 1, 2013 tlrough March31,2013

Scrter Plol (Herd Vt Valoctty)
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M-sA 18" Aprll 1 , 2013 ttro$h Aprll 30, 201 3

Scafter Plol (Hoad Vs Veloclty)
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Llrp Slze: 24 ' Manhole Depth: O "
M6A December 1, 2013 ttrough December 31,2013

Sclllcr Plot (Hrrd VJ V.loctty)
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Lirp Size: 24 " Manhole Depth: O '
Itil{A January 1 , 201 4 thrcqgh JeNary B1 ,2014

Sc.tLf Plot (H€rd Vs Vcloclty)
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Lire Size: 24' Manhole Deoth: O "
M6A February 1 , 201 4 ttrough February 28,201 4

Sc.t!!? Plot (H.!d Vr V.loclry)
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Scetler Plot (Froc Flow)

Te
9=

*tf*f
r.rf
n'f
o*f
'rf
"*f
?.m.|-

'.'l
o.mL

1.00 1lO Zm 250 s.m eSO ,t.Oo

H6ad
(rrches)

x
x xx& * xxX

!X x. Y- s S-. *{-
xiq:rr.-lfuJ

ffi#
-fr

&xJ x
;

;F*
F'

M6A February 1, 201 4 thrc€h Febuary 28, ZOl 4

Sc.tlcr Plot (He.d Vr Ftow)

3.500

3.m)

zffi

-^a@06U
E 3 

'..oo
1.@0

o-so

o.am

Hc.d
( nches)

0.m



Lire Size: 24 ' Manhole Deoth:
M6A March 1, 2014 tkough March 31,2014

Scatcr Plol (Heed Vs Veloclty)
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M{A April 1 , 2014 ttrough Aprll 30, 201 4

Scllbf Plot (H€.d V! Vcloclty)
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M€ Jart;e,ry 1, 2013 thror.rgh Janr.rary 31, 2013
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Sewer Plpe
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Manholes

(

C

(

Junctlon
ID

|nvert
Elevatlon lFTl

Hrm
Elevatlon [FTl

Surcharge
Depth lFTl

141,I t2 75S.162
DU3168M 741.744 763.324 0
DU3177M 744.802 763.142 0
DU3191M 745.528 767.436 0

cso-4 751.7 760.443 0
DU3184M 745.1t,i3 765.493 0
DU32O6M 745.91 769.68 0
DU2821M 746.4s2 771^4.
DU2818M 746.604 773.7
DU2E15M
DMEEEM

747.091 774.841
747.3'85 771.829 0

DU2834M 747,685 767.065 0
DU2OO2M 747,174 764,644 0
DU2OOSM 747,117 7U,607 0

DU2003.1 M 747.331 764.571 0
DU2OO1M 747.911 7&.4s1 0
DU61775 tJa.z62 759.582 0

744.121 761.471 0
DU3I55M 741.098 771.M4 0

GSO-3 741 .058 770,958 0
ou3158M 742.02 770.892 0

741 ,095 771
DU1016M 7l 779.103
DU1013M 739-45 784.55 0
DUlOlOM 739.003 766,283 0
DUlOO4M 738.21 758.47 0
DUlOOSM 738.01 755.n1
DUlOOzM 737.86 745.85 0
DUIOOlM 13/.t I 744.67 0
DUTOO1M 737.43 744-93 0
DUTOO3M 754 804.07
DU3O98M 813.618 829.62 0
DU3097M 814.902 4P..992 0
DU31O7M 816.551 826.651 50
DU5O13M 8IJ7.8t2 s14.972 0
DU2597M s00.876 918.356 50
DUTOO4M 896.082 915.802 0
DUTOO6M 898.125 909.385 0
DUSOOlM 904.191 916.161 0

DU2632.1M 898.237 911.887 0
DU2634M 8S8.291 913.501 0
DU2633M 898.307 911.807 0
DU2631M 899.006 913.056 0
)u2630.1M
dD66tir'

903.042 915.042
791 801.1 I

,U3107.2M 844.9n 854,577 U

L'UU'I U/.'I M 817.972 826.691 50
DU7004.1M 805 815.33 0
uu7001 .1M 747 757,26 0
DU7001,2M 749 759.49 U

DU6O25M 742.56 758.55 50
758.114 763.254 50

DU4298M 754.563 761.313 50
DU4O37M 846.398 E,62.234 0
DU4Os:IM 838.446 8s6.886 0
DU4OO6M 840.084 856.944 0

DU4008.1U 859.088 867.348 0
DU4OO4M 835.573 855.553
DU4OOSM 806.5S6 E14.076 0

801.901 81 4.1 81 0
752.289 762.8 0

JCT.38 898.35 911.8 0



Outfalls
t

C

Outfall
ID

Type lnvefi
Elevation [FTl

cso2 0: Free 729.91
WWTP 0:Free 730
JCT-20 0:Free 735

CSOS.OUTFALL 0: Free 727.16
DU2635M 889.607



CSOs
(

e

Storage
ID

lnvert
Elevalion [FIl

Maximum
Depth IFTI

Shape
Tvpe

Shape Curve
ID

DU3157M 742.298 2E.79 1 : tabutar HAMILTON CHAMBER
DU20O5M 750.314 15 1: Tabular WYLIE CHAMBER
DU,m01M 751.716 6.93 0: Functional OVERLAND CHAMBER
DU2632M 898.8 6 l: I aDular CLARK-CHAMBER

(
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