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Allegheny County
Sanitary Authority
(ALCOSAN)

Operating since 1959

Provides wastewater
treatment to 83 municipalities
in Allegheny County, including
the City of Pittsburgh.

90 mi interceptor
318 overflows (270 CSO)

310 SM service area, 20%
combined

800K customers

Funded completely by
ratepayers.




The Water Quality Problem...

(B

These waters recelve sewage from sewer
overflows as a result of rain, snowmelt, and
other events, Please limit contact with these

* Pittsburgh’s 3 Rivers and tributary streams do not e
always meet water quality standards for s L

observation of any disch occurring
during dry weat!ter to m number.

recreational use. m.:,

* During rainstorms or snow melts, stormwater
overwhelms the system and diluted, untreated
wastewater spills into rivers and streames.

 ALCOSAN and its 83 customer municipalities have

regulatory mandates to address wet weather
overflows.




What Are ALCOSAN'’s Regulatory Obligations?

USEPA CSO
Control Policy
(1994)
EPA Clean
Water Act ALCOSAN Consent
(1972) Decree and CWP
Streams Law
(1937>>1980)

Key CD Requirements

* Eliminate sanitary sewer overflows.
* Control combined sewer overflows.

* Coordinate with 83 customer municipalities.




A model-based solution to a model-based Consent Decree!

Plant Expansion

Clean Water Plan (CWP)
Includes 4 components

. o GROW/Source
Regionalization
Control

Regional Tunnel
System




Clean Water
Plan Water 2
Quality Benefits
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O Municipal CSO

E ALCOSAN SSO

e Overflows will be reduced by
~7 billion gallons per year by
2036.

O Municipal SSO

10-3=7 BG

10-1=9 BG

* Additional projects will be
scheduled as expeditious as
practicable until compliant
with regulatory requirements
to not preclude attainment

Total Annual Untreated CSO & SSO Volume (BG)
[+)]

with water quality standards. 0 -
Updated Existing Future Interim Measures Wet Selected Plan
o Wate r q ua I |ty mon |t0 r| ng an d Conditions B:;:;ge Weather Plan aka Phase 2 or
- aka Phase 1 or || Selected Plan by “as
!’T\OdEllng are Used to measure Affordable expeditiously as
Im provement and Plan by 2036 | practicable”
demonstrate compliance.



- H&H Modeling (PSWMM)

Project Map Profile Details Status Documentation  Scripts
= Q- =R FoES RN/ XIS
e o | LR + 2023 SP Model
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j:; * Nodes: 11,084
* Conduits: 11,631
) = e Subcatchments: 3,842
* Storagenodes: 631
:s e Qutfallnodes: 434
:, * Raingages: 106
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= * Pump curves: 107
2 * Pump links: 66
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* Time series: 173
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Water Quality Modeling (EFDC)

éiftys Run

Lowrnies Run #

e USEPA's Environmental Fluid
Dynamics Code (EFDC)

e 280 miles of streams and rivers
e 3 mainrivers
e 13 tributaries

" Lock 8  Simulate:

* High and low flow
hydraulics

e Sources of bacteria load
* Transport

e Decay (1% order with
temperature)

Emswarth

Montolr Run Lock & Dam

Fittsbur gt

Chartiers Creek

e Fecal coliform and E. coli

Sawmill Run, Hom

* Assess water quality
improvements from removal of
SSO/CSO bacteria load

||||||||

Mt Lebolon

Streets Run



Modeling Platform

RMA2/RMA4

WQ Modeling Software Comparison

Model Platform Developer/
Maintainer

Army Corp (public domain)

MNo. of Dimensions

Hydrodynamics

Watershed Runoff

First order decay

Mixing downstream of CSO

Sediment diagenesis

Eutrophication Model

Bacteria resuspension from

sediment

Application examples

ALCOSAN Main Rivers
Massachusetts Estuaries Project (nitrogen)

EFDC (Environmental Fluid
Dynamics Code)

USEPA (public domain, open source)

Philadelphia Water *CDM Smith customization

RMA10/RMA11

Resource Modeling Associates/lan
King

San Francisco Bay, Galveston Bay, Sydney
Australia

DELFT3D

Deltares (commercial and open
source versions)

Kensico Reservoir (NYCDEP)

MIKE 3

DHI

AEM3D

Hydronumerics

HSPF

USGS (public domain)

Code used by PWSA for SMR integrated planning

SWMM

USEPA (public domain)

ALCOSAN Tributaries




History of Water Quality Modeling

e 2006 to 2009 — Water quality data collected for
model calibration

* 2010 — Receiving water quality model
developed in SWMM and RMA2/RMA4

* Separate models for each river and stream

e 2023 — Upgrades including migrating main rivers
model to EFDC, and calibration to E. coli

e Systemwide model
e 2024-28 — Interim WQ sampling
e 20337-38: Post-construction WQ sampling



Model Validation Approach

e Validate for:

* Hydrodynamics (flow,
velocity, depth)

 Temperature and water
quality

 Validate using:

e Timeseries - continuous and
event based

* Scatterplots

 Comparison to target
criteria by water body
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Modeled Fecal Coliform Before and After Interim Plan

Non-Recreation Season (Oct 1 — April 30)

BEFORE

% probability
of not
meeting WQS

AFTER
(2036, Interim Plan)



Modeled Fecal Coliform Before and After Interim Plan
Recreation Season (May 1 —Sep 30)

@ -y
L
% - 1%

0 Crowbs Thergeon R 1% - 2%
2% - 10%
10% - 30%
0% - 50%
‘ 0% - T0%
7% - 90%
0 - 100%

% probability

of not
BEFORE meeting WQS AFTER

* Inrec season, WQ models forecast substantial improvement in main rivers after Interim Plan.
* Inrec season, ALCOSAN does not meet the fecal WQ standardsin 3 tributaries (CC, GR, TC).
* Additional CSO and SSO controls will still be needed after 2036 >> Phase 2 (Selected Plan)

* Demonstration approach / adaptive management



Sample WQ
Modeling
Results (DRAFT)

Fecal bacteria during a
typical year storm (IWWP)

4-day January simulation

1.25” in 19 hours
followed by 0.26” in 38
hours.

1 wet day (1.25”/19-hr)
>> 1.5 drizzly days
(0.26”/38-hr)

>> 1.5 dry days.

Legend
Model Grid
Hydro Feature
Model Results
W >-1-200
>200 - 400
>400 - 2,000
M >2,000 - 4,000
>4,000 - 10,000
W >10,000
Outfalls
@ Alcosan CSO
Alcosan SSO
A Municipal CS0
. Municipal SSO

Ohllo River

EES

Chartiers Cresk

A

Girty's Han

Saw Mill Run

Swrasts Run

Iine Mite Run

Alaghaay Rivar

Thampson Run

Monogohela River

Turfle Craak



Conclusions

e CWP projects will improve WQ
and provide enhanced
recreational use experiences
for Pittsburgh residents and
visitors.

* WQ monitoring and modeling
are the primary tools for
demonstrating attainment with
WQ standards and compliance
with ALCOSAN’s Consent
Decree.

* ALCOSAN continues to advance
its WQ monitoring and
modeling in coordination with
its customer municipalities.




Thank You!
Cannot wait to answer your questions after the session!
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