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Section 1  General Information 

1.1 Summary of TMDL Strategy 
The Pittsburgh Water & Sewer Authority (PWSA) has developed this Total Maximum Daily Load 
(TMDL) Strategy for the Pennsylvania Department of Environmental Protection (DEP) to identify 
the strategies that PWSA will be employing to meet the waste load reductions required in the 
EPA-approved Sediment TMDL in the Saw Mill Run watershed. This TMDL Strategy is divided 
into three main sections. The first section summarizes general information on the watershed 
and the TMDLs. The second section focuses on the PWSA municipal separate storm sewer 
(MS4) information, and the third section identifies the PWSA plans to meet the TMDL 
requirements.  

PWSA’s strategy to implement projects and practices to reduce the pollutants associated with 
the TMDLs for the Saw Mill Run watershed can be summarized as follows: 

1. Identify BMPs that can be implemented in the near term to reduce the sediment loads to 
the stream to make immediate, quantifiable, incremental progress towards the specified 
load reductions; and 

2. Work with the other communities in the watershed to prepare an Integrated Watershed 
Management Plan (IWM Plan) that identifies the most beneficial projects to fully 
implement pollutant load reductions over the next several NPDES permit cycles to meet 
the various Clean Water Act requirements.  

1.2 Applicable TMDLs 
There are two EPA-approved TMDLs within the Saw Mill Run watershed that are applicable to 
the MS4s within the watershed. They are for nutrients (phosphorus) and sediments. 

The “Nutrient Total Maximum Daily Load in Sawmill Run Watershed, Pennsylvania” report was 
prepared by Louis Berger Associates on June 30, 2008 for EPA Region III based on the 
Pennsylvania DEP 303(d) listings of impaired segments of Saw Mill Run in 1996 and 2002. The 
designated use that was listed as impaired was for aquatic life, with Saw Mill Run designated as 
a warm water fishery (WWF).  

The “AMD and Sediment Total Maximum Daily Loads for the Sawmill Run Watershed, 
Pennsylvania” final report was prepared by Louis Berger Associates on April 4, 2007  for EPA 
Region III based on the Pennsylvania DEP 303(d) listings of impaired segments of Saw Mill Run 
in 1996 and 2002. The designated use that was listed as impaired was for aquatic life, with Saw 
Mill Run designated as a WWF. 

1.3 Surface Waters covered by TMDLs that receive Stormwater Discharges  
Hydrology in the Saw Mill Run watershed has been greatly altered over time. The main branch 
of Saw Mill Run has been channelized to run parallel to roads and railroads (Figure 1-1). Much 
of the stream’s banks have been reinforced with concrete or rock filled gabions, and there is 
very little connection to a natural floodplain. Several of the tributaries of Saw Mill Run have 
portions that are enclosed in piped systems, although many of them still have sections where 
there is a defined riparian corridor. Throughout the watershed, there is significant commercial 
and residential development adjacent to the streams.  

In compiling the data for this project, the two primary hydrology data sets reviewed were 
Allegheny County’s stream network and the USGS National Hydrology Data (NHD) high 
resolution stream network, which are shown together in Figure 1-1. The Allegheny County 
stream network layer shows a number of smaller tributaries that are not shown in the USGS 
NHD stream network. Many of them may be non-perennial streams, with highly variable 
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intermittent flows in response to precipitation and runoff. The County’s stream layer was found 
to be more extensive than the NHD stream network and also follows the streamline more 
precisely compared to the 2013 Allegheny County aerial imagery obtained from Pennsylvania 
Spatial Data Access (PASDA) geospatial information clearinghouse. The County’s stream layer 
includes 26 miles of stream length while the NHD only includes 20 miles. In both data sets, the 
stream network is shown as segmented due to the many areas where the streams are enclosed 
in culverts or storm sewers, although the segmentation is not entirely consistent between the 
two data sets.  

Because the PADEP uses the NHD hydrology geography dataset to define the Saw Mill Run 
stream segments, the water bodies that are covered by the TMDLs noted above include the 
Saw Mill Run main stem and major tributaries shown in the NHD stream network in the map 
below. 

 

Figure 1-1 Comparison of Stream Hydrography Data Sets 

To get the most accurate stream network for purposes of measuring progress towards meeting 
CWA goals, PWSA will be working to reconcile the NHD and perennial portions of the County’s 
stream network during the IWM Plan process. 

1.3.1 Impaired Waters in Saw Mill Run Watershed 
The PADEP GIS layer of impaired waterways listed on the 2014 Pennsylvania Integrated Water 
Quality Monitoring and Assessment Report – which meets the requirements of both section 
303(d) and 305(b) of the Clean Water Act – was compiled for the Saw Mill Run watershed.  
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PADEP uses the NHD hydrology geography dataset to define the Saw Mill Run stream 
segments, and all of the stream segments shown in the watershed are listed as impaired. The 
seven impairments, shown together on Figure 1-2, are grouped in three different categories for 
display purposes. The left panel shows the Nutrients, Low Dissolved Oxygen (DO)/Biochemical 
Oxygen Demand (BOD), and Organic Enrichment/Low DO impairments. The Nutrient and Low 
DO/BOD impairment is limited to the main stem of the Saw Mill Run while the tributaries and the 
upper reaches of the main stem of Saw Mill Run are listed for the Organic Enrichment/Low DO 
impairments. Combined sewer overflows (CSOs) have been identified as a source contributing 
to all three of these impairments. 

The middle panel shows the streams segments that have Water/Flow Variability, Habitat 
Modification, and Siltation impairments. These impairments are interrelated (e.g. habitat can be 
affected by siltation and flow variability). Water Flow Variability is identified for all areas shown, 
while habitat modification and siltation are confined to smaller reaches. Siltation is limited to 
streams in the northern part of the watershed west of the main stem. Habitat modification is 
listed for a small portion of Saw Mill Run. CSO and MS4 sources have been identified as 
sources contributing to the flow variability impairment while MS4 is the primary source affecting 
the siltation impairment. 

The right panel shows only the small stream segments on the main stem of Saw Mill Run that 
have been listed for Abandoned Mine Drainage (AMD) impairments. 

 

Figure 1-2 Saw Mill Run Waterway Impairments By Group 
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1.3.2 Identified Pollution Sources 
The sources that were identified by the Pennsylvania DEP in the Integrated Water Quality List 
for the waters in the Saw Mill Run watershed are shown in the table below. It should be noted 
that DEP did not identify “Urban Runoff/Storm Sewers” as a source for Nutrients, nevertheless, 
a phosphorus waste load allocation (WLA) was given to each community’s MS4 in the nutrient 
TMDL. Further, it should be noted that although “Siltation” was listed as an impairment cause for 
only one of the tributaries of Saw Mill Run, the sediment TMDL was prepared for the entire 
watershed, including areas that are not tributary to the stream segments impaired by siltation. 

Table 1-1 Identified Pollution Sources 

Impairment Causes 

Identified Sources 

Combined 
Sewer 
Overflow 

Urban 
Runoff / 
Storm 
Sewers 

Abandoned 
Mine 
Drainage 
(AMD)  

Other 
Habitat 
Alteration 

Nutrients Y    

Low DO/BOD Y    

Organic Enrichment/Low 
DO 

Y    

Water/Flow variability Y Y   

Siltation Y Y   

Metals   Y  

Habitat Modification    Y 

 

In the AMD and Sediment TMDL report, one significant source of sediment identified was 
stream bank erosion, which was estimated to contribute over 73% of the existing sediment 
loads to the stream. This estimate was based on an empirical formula in the AVGWLF 
watershed model used to prepare the TMDL. The formula is used to estimate the lateral erosion 
rate, and stream length was assumed based on the stream mapping.  The TMDL report does 
not state whether the stream length used to calculate the instream erosion included the portions 
of the stream and tributaries that have been enclosed in pipes or stabilized using concrete 
channel walls or stone-fill gabions. 

1.4 Municipalities subject to TMDLs within the watershed 
The municipalities that are subject to the TMDLs noted in Section 1.2 above are summarized in 
the table below, along with their sediment and phosphorus waste load allocations (WLAs): 

Table 1-2 Municipalities Subject to TMDLs in the Saw Mill Run Watershed 
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When the sediment TMDL for Saw Mill Run was prepared, the entire area within each of the 
above listed municipalities was assumed to be tributary to the MS4 for that community, so the 
WLAs were prepared with the above assumptions. However, the actual area draining to the 
MS4 in each community may differ from this assumption, which affects the amount of pollutant 
load reduction that can be realistically achieved. This discrepancy for the City of Pittsburgh and 
resulting adjustments to the WLA is discussed in more detail in Section 2.1. 

1.5 Pollutants & Waste Load Allocations in TMDLs 
The pollutants associated with TMDLs were iron, manganese, aluminum, acidity, sediment and 
phosphorus.  There were no WLAs given for MS4s within the watershed for iron, manganese, 
aluminum, and acidity in the AMD TMDL. The WLAs for MS4s in the watershed for the sediment 
and phosphorus TMDLs are summarized in the tables below. 
 

                                                
1 No NPDES permit number based on DEP list of community requirements updated on 11/13/2015 at the 
following link:  
http://www.keycomm.state.pa.us/portal/server.pt/gateway/PTARGS_0_2_1480787_0_0_18/Draft_MS4_Requirem 
ents_Table.pdf 

MS4 Permit Holder NPDES Permit 

Sediment 
TMDL 
WLA 

(Tons / Yr) 

Nutrient 
TMDL 
Total 

Phosphorus 
WLA 

(lb / Growing 
Season) 

Municipal 
Area within 

Saw Mill Run 
Watershed 

(Acres) 

Baldwin Borough  PAG136128 0.3 0.1 6 

Baldwin Township  N/A1 17.3 5.5 318 

Bethel Park Borough  PAG136147 32.6 10.5 612 

Brentwood Borough  PAG136271 20.3 6.5 378 

Castle Shannon 
Borough  

PAG136117 51.9 17.2 1,003 

Crafton Borough  PAG136220 0.1 N/A 2 

Dormont Borough  PAG136284 24.5 8.4 491 

Green Tree Borough  PAG136268 14.8 5.0 292 

Ingram Borough  PAG136261 0.1 0.0 2 

Mt. Lebanon Township  PAG136275 84.1 25.5 1,483 

Mt. Oliver Borough  PAG136242 1.5 0.5 29 

Pittsburgh City  PAI136133 357.8 N/A 6,663 

Scott Township  PAG136138 2.1 0.7 39 

Whitehall Borough  PAG136222 61.4 19.1 1,114 

Total   668.9 99.1 12,432 

http://www.keycomm.state.pa.us/portal/server.pt/gateway/PTARGS_0_2_1480787_0_0_18/Draft_MS4_Requirements_Table.pdf
http://www.keycomm.state.pa.us/portal/server.pt/gateway/PTARGS_0_2_1480787_0_0_18/Draft_MS4_Requirements_Table.pdf
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Table 1-3 Sawmill Run Sediment TMDL MS4 Waste Load Allocation Summary 

Municipality  Existing Load 
(tons/yr) 

Allocated Load 
(tons/yr) 

Percent 
Reduction 

Baldwin Borough  1.1 0.3 72.1% 

Baldwin Township  62.5 17.3 72.4% 

Bethel Park Borough  119.0 32.6 72.6% 

Brentwood Borough  73.7 20.3 72.5% 

Castle Shannon Borough  191.8 51.9 73.0% 

Crafton Borough  0.3 0.1 72.7% 

Dormont Borough  92.2 24.5 73.4% 

Green Tree Borough  55.4 14.8 73.2% 

Ingram Borough  0.3 0.1 72.7% 

Mt. Lebanon Township  297.8 84.1 71.8% 

Mt. Oliver Borough  5.6 1.5 72.7% 

Pittsburgh City  1,299.6 357.8 72.5% 

Scott Township  7.7 2.1 72.6% 

Whitehall Borough  220.6 61.4 72.2% 

TOTAL  2,427.6 668.9 72.4% 

 

Table 1-4 Sawmill Run Nutrient TMDL MS4 Total Phosphorus Waste Load Allocation Summary 

Municipality  Existing Load  
(lb / Growing 

Season) 

Allocated Load (lb / 
Growing Season) 

Percent 
Reduction 

Baldwin Borough  2.1 0.1 95.0% 

Baldwin Township  110.7 5.5 95.0% 

Bethel Park Borough  213 10.5 95.1% 

Brentwood Borough  131.6 6.5 95.1% 

Castle Shannon Borough  349.1 17.2 95.1% 

Crafton Borough  N/A N/A N/A 

Dormont Borough  170.9 8.4 95.1% 

Green Tree Borough  101.6 5.0 95.1% 

Ingram Borough  0.7 0.0 95.0% 

Mt. Lebanon Township  516.1 25.5 95.1% 

Mt. Oliver Borough  10.1 0.5 95.0% 

Pittsburgh City  N/A N/A N/A 

Scott Township  13.6 0.7 95.0% 

Whitehall Borough  387.7 19.1 95.1% 

TOTAL  2,427.6 99.1 95.0% 
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The nutrient TMDL does not include a total phosphorus WLA for the City of Pittsburgh or 
Crafton Borough MS4 systems.  

Section 2  PWSA MS4 Information 

2.1 MS4 Discharge Points & Tributary Areas 
The PWSA MS4 has 74 outfalls identified in the Saw Mill Run watershed that discharge to the 
main stem and tributaries.  These outfalls were inspected in the field and surveyed between 
2012 and 2013, and are shown on the map below.  The areas that are tributary to the PWSA 
MS4 outfalls are also shown in the map below. 

The tributary areas to each of the outfalls identified above were delineated using the PWSA 
MS4 mapping, and a Digital Elevation Model (DEM) of the watershed. In addition to the PWSA 
MS4, there are other separated storm sewer systems that drain areas within the City of 
Pittsburgh that were not identified in the TMDL (e.g. PennDOT, Port Authority of Allegheny 
County), as well as significant areas that drain to combined sewers, or directly to the stream.  

Some of the outfalls identified are also overflow points from the combined sewer systems. The 
pipes that discharge at these outfalls serve as an overflow pipe for the CSO downstream of the 
diversion chamber, as well as separated storm sewer system runoff. Areas that drained to 
combined sewers upstream of the diversion chambers were not considered to be tributary to the 
PWSA MS4, since they are excluded by the definition of MS4. In these situations, quantifying 
benefits from MS4 control projects will be difficult when the discharge also includes CSO 
volume.  

When the AMD and Sediment TMDL was prepared, it was assumed that the entire watershed 
area within the City of Pittsburgh was tributary to the PWSA MS4, which is not the case. The 
total area tributary to the PWSA MS4 is only 2,586 acres of the total of 6,691 acres of the Saw 
Mill Run watershed area within the City of Pittsburgh (38.6% of the area).  The remaining areas 
are tributary either to the combined sewer system, another MS4 as identified above, or directly 
to the streams.  
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Figure 2-1 PWSA MS4 Outfalls & Tributary Areas 

Other Storm Sewers shown in the Figure 2-1 include Pennsylvania DOT storm sewers, 
Allegheny County Port Authority storm sewers, and private storm sewers. 

Table 2-1 Distribution of areas within the City of Pittsburgh’s portion of the Saw Mill Run 
watershed 

Drainage Area Area 
(Acres) 

Percent  

PWSA MS4  2,586 39% 

CSO  3,089 46% 

Direct Drainage or other MS4  1,016 15% 

TOTAL  6,691 100% 

 

EPA Region 3’s 2008 document “Understanding Impaired Waters and TMDL Requirements for 
MS4s” suggests that a MS4 permittee should “estimate more specifically the pollutant loads and 
reductions needed within and across the MS4”, with the specific suggestion to “Assess to what 
extent your MS4 discharge contributes to the water quality impairment…” 
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2.2 Existing BMPs and Estimated Load Reductions  
Within the MS4 tributary areas delineated above, there are three (3) existing structural BMPs 
that have been implemented to date, and one (1) that will be completed in 2017-2018, all noted 
in Figure 2-1. The first is a rain garden / bio-retention cell installed on a residential property on 
Strachan Avenue. Since this was installed by the property owner, the design details are 
currently unknown, so no load reduction is assumed from this BMP. While the relative impact of 
this single BMP is probably minimal, it is an important step in getting the public to participate in 
the process of reducing the wet weather-related impacts on the stream. 

The second sediment/stormwater treatment BMP is a permeable paver street reconstruction on 
Dellrose Street between Parkfield St. and Ravilla Ave. This street was reconstructed to replace 
pavement damaged during a project to upgrade underground utilities. The pavement on the 
south 375 feet of the block was completed late in the 2015 construction season, and the 
remaining 525 feet was completed in the 2016 construction season.  The pavement cross 
section was constructed with 10 inches of stormwater storage in the gravel base below the 
invert of the overflow pipe, and there were impervious barriers placed every 14.5 feet along the 
length of the road to maximize the use of the storage and prevent longitudinal flow in the road 
base. This provides approximately 6,300 cubic feet of storage in the stone base prior to any 
discharge through the overflow pipe. This street has a drainage area of approximately 3 acres. 
The “Pennsylvania Stormwater Best Management Practices Manual” estimates that TSS 
removal efficiency for Porous Pavements with Infiltration Beds is 85%. Based on the tributary 
area and the typical annual rainfall, the estimated TSS removal of this BMP is 0.65 tons per 
year. 

The third stormwater management practice is a series of BMPs in the Banksville neighborhood. 
The Red Oak and Hayson Rain Gardens consists of 15 distributed bioretention systems within 
the public right-of-way of a residential area, with subsurface stone storage below the rain 
gardens. Construction was completed in early 2017. These green infrastructure systems will 
manage runoff from approximately 2.3 impervious acres within a 26-acre drainage area. PC 
SWMM modeling results show the work will result in a net reduction of approximately 1.3 MG of 
combined sewer overflow in the typical year. The “Pennsylvania Stormwater Best Management 
Practices Manual” estimates TSS removal efficiency for bioretention systems to be 85%. Based 
on the tributary area and the typical annual rainfall, the estimated TSS removal of this BMP is 
0.42 tons per year. 

PWSA has been working with the Pittsburgh Parks Conservancy to design a 
stormwater/sediment treatment BMP in McKinley Park. McKinley Park is located in the 
Beltzhoover neighborhood and is part of the S-29 Sewershed.  The planned green infrastructure 
improvements will intercept stormwater runoff from the surrounding area and divert the runoff 
into the park through a series of cascading rain gardens and bioswales. The green infrastructure 
project will manage stormwater runoff from approximately 2 impervious acres. PC SWMM 
modeling results show that this project will result in a net reduction of 1.1 MG of combined 
sewer overflows in the typical year. The estimated TSS removal is 0.4 tons per year based on 
the Pennsylvania Stormwater Best Management Practice Manual.  Construction documents are 
at 60% and the project is expected to be substantially completed by December of 2017, with 
final planting and seeding in the spring of 2018. 

Table 2-2 Existing and Planned BMPs: Estimated Load Reduction 

Project BMP Estimated TSS Removal 
(tons/year) 

Dellrose Permeable Pavement 0.65 
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Red Oak and Hayson Bioretention with subsurface storage 0.42 

McKinley Park Bioretention with subsurface storage 0.4 

 

2.3 Parsed Current Pollutant Loads, WLA, & Required Pollutant Load 

Reductions 
The TMDL for sediment was prepared using the assumption that all of the sources of sediment 
in the watershed are from point sources (MS4s and CSOs), and that there were no non-point 
sources of sediment within the watershed. (Sediment due to streambank erosion was included 
in the overall MS4 load reduction required, which was then apportioned to each community 
using an area ratio.) That assumption means that the WLA for the PWSA MS4 assumed the 
entire area within the Pittsburgh City limits was tributary to the PWSA MS4, and that there were 
no direct drainage (nonpoint) sources of sediment (or flow) in the watershed. Based on the 
PWSA MS4 tributary areas outlined above, the WLAs need to be parsed to account for only the 
areas within the watershed that are tributary to the MS4 PWSA system.  

Based on the tributary areas delineated under Section 2.1, estimated current pollutant loads 
were calculated using the Land Area Approach outlined in the undated document titled “Draft 
Guidelines for Parsing MS4 Waste Load Allocations from TMDLs” prepared by the Pennsylvania 
DEP Bureau of Point and Non-Point Source Management. The resulting parsed existing loads, 
WLA, and the required percent reduction are shown in the table below. 

Table 2-3 Parsed Pollutant Loads, WLA, & Load Reductions for the City of Pittsburgh 

Municipality  Existing Load 

(tons/yr) 

Allocated Load 
(tons/yr) 

Percent 
Reduction 

Pittsburgh City  508.1 139.9 72.5% 

 

As other communities in the Saw Mill Run watershed conduct similar spatial analyses and 
investigations into their MS4 system drainage area and discharge locations, it may be 
appropriate to update the TMDL WLAs to reflect the additional knowledge of the systems that 
have been obtained since the development of the TMDL in 2007. In the interim, PWSA intends 
to begin implementing stormwater controls, consistent with DEP requirements, as described in 
the next section. 

Section 3  Pollutant Control Strategy 

3.1 Near-Term Sediment Control BMPs 
In order for PWSA to make immediate, quantifiable, incremental progress towards the specified 
load reductions, four BMPs that can be implemented in the near term to reduce the sediment 
loads to the stream have been identified: 

1. Street Sweeping & Catch Basin Cleaning 

2. Stormwater Treatment BMPs at Volunteers Field (Colerain Street) 

3. Streambank Stabilization & Outfall Repairs 

4. Green Infrastructure Grant Program 

Further information on these BMPs is included below. PWSA anticipates beginning 
implementation of these BMPs during the ongoing NPDES permit cycle. Each project to be 
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constructed requires further investigation and design work. The required Design Details will be 
developed and submitted to Pennsylvania DEP, and any changes in the scope will be reported 
at that time. 

3.1.1 Street Sweeping & Catch Basin Cleaning 
The City of Pittsburgh Department of Public Works (DPW) currently has a street sweeping 
program. In order to remove and control sediment at its source, PWSA is working with the DPW 
to increase the frequency of street sweeping within the Saw Mill Run watershed, and developed 
a system for documentation of the street sweeping program, including documentation of the 
frequency of sweeping and the amount of debris collected.  

In 2016, DPW began logging the miles swept and the debris removed. Miles swept are recorded 
using a GPS tracker, and the associated amount of debris collected is calculated using the 
support manual, Estimating Nutrient Removal by Enhanced Street Sweeping, developed by a 
professor at the University of Minnesota. The logs indicate that Pittsburgh’s street sweepers 
swept 16,700 miles in the 2016 season throughout the City of Pittsburgh, removing 3,186 tons 
of wet solids and 2233 of dry solids.   

The street sweeping program will be supplemented by an annual catch basin cleaning program 
to ensure that the sumps in the catch basins designed to capture sediment are not filled.  

3.1.2 Stormwater Treatment BMPs at Volunteers Field (Colerain Street) 
An upland area of approximately 129 acres drained by the PWSA MS4 is routed to a single 
storm sewer that runs down Colerain Street. Volunteers Field, a City park property, is located 
near the junction of three storm sewers. Structural stormwater treatment best management 
practices (BMPs) could be installed at this location to treat the runoff from a large tributary area.  
This BMP could treat the stormwater from 5% of the PWSA Saw Mill Run MS4 area. Although 
specific BMPs have yet to be selected, the sediment removal efficiency of these types of BMPs 
can range from 75-90%, which could result in a reduction of approximately 4% of the total land 
sources of sediment in the PWSA MS4 tributary area. The specific locations of the BMPs will be 
determined and submitted with the Design Details, along with an analysis of the estimated 
existing sediment loading based on the contributing land sources, once selected. PWSA has 
included planning and design for this project in its proposed capital budget for 2018. 
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Figure 3-1 MS4 BMP Locations Streambank Stabilization & Outfall Repairs 

As previously noted, the largest source of sediment noted in the TMDL report was streambank 
erosion. The TMDL has a waste load reduction goal of 78% of the streambank erosion in the 
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watershed.  The PWSA will be undertaking a project in the upcoming NPDES permit cycle to 
repair an eroding section of streambank located near the West End.   

In addition, to further address sediment, the PWSA plans to do a streambank stabilization 
project, with a particular emphasis on selecting an MS4 outfall site (or sites) where there is 
significant erosion.  A stream walk and field documentation of the stream conditions were 
completed in 2016 as a part of the Integrated Watershed Management Plan process, and the 
data collected will inform the site selection in this strategy. The site will be selected using the 
following factors: 

1. Severity of erosion 

2. Site Access  

3. Public Property & Infrastructure Protection 

4. Private Property & Infrastructure Protection 

5. Ability to detain peak flows upstream to reduce peak flow discharges into the stream 

In repairing erosion sites, the restoration of a natural channel cross section with floodplain 
storage will be maximized wherever possible. In addition, the ability to detain peak flows 
upstream to reduce peak flow from the stormwater discharge into the stream will be considered. 
Reducing peak flows reduces bank scouring conditions in the stream, reducing the sediment 
load. Site selection will be completed in 2018 and will be submitted to DEP with the Design 
Details. The design team will use the in-stream hydraulic model being developed as a part of 
the IWM Plan to ensure that the improvements are designed to withstand the shear stresses 
that will be encountered during high flows. 

The sediment waste load reductions as a result of this project cannot be quantified at this time, 
however, they will be estimated and tracked during the site selection and design to document 
the incremental progress towards meeting the required waste load reductions. 

3.1.3 PWSA Green Infrastructure Grant Programs 
 The majority of the land area in the watershed is privately owned.  Without participation from 

private property owners to implement source controls for sediment and runoff from their own 

properties, meeting the waste load reductions specified in the TMDLs will be difficult. Along with 

the other public education and outreach activities and stormwater regulations for 

development/redevelopment of private property (outlined in previously submitted Storm Water 

Management/TMDL Plan), PWSA has developed a Green Infrastructure Grant Program to 

encourage the use of green infrastructure on private property. The goals of the grant program 

are to: 

• increase the number of GI installations in the City; 

• improve water quality; 

• collect data on performance effectiveness of GI and impact on the community; 

• engage community members; 

• boost the local market for GI design and installation services; 

• increase public awareness of GI benefits; and 

• stimulate economic development. 

 

In 2015 and 2016, PWSA awarded a total of $444,672 in grants to 27 green infrastructure 

projects across the City of Pittsburgh.  The grant program encourages property owners and 

community organizations to manage stormwater.  The Mini-Grant Program (grants of $5,000-

$10,000) was designed for non-profit organizations and community groups to implement 

projects or activities that improve water quality, enhance conservation, restore habitat, stimulate 
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economic growth, and educate the community about stormwater issues. The Matching Grant 

Program (reimbursement of up to $50,000) was designed for property owners and agencies to 

implement large scale GI projects. 

To date, PWSA has awarded 15 Mini-Grants and 12 Matching Grants. Awarded projects include 

a number of different types of GI, including rain gardens, cisterns for stormwater re-use, bio-

retention areas, residential rain barrel systems, and a green roof. Because many awardees 

provided matching funds, PWSA was able to leverage the additional private investment to 

increase the use of green infrastructure across the City. The combined total project value is over 

$1,880,000.  PWSA estimates that, when completed, these projects will manage 4 million 

gallons of stormwater annually.  

Two of these grant projects have been completed within the Saw Mill Run watershed.  One is a 

new rain garden at the recently renovated Carnegie Library in Knoxville.  This project is 

estimated to manage 39,000 gallons of stormwater annually in the S-29 sewershed.  The other 

is a rain garden near a trail entrance to Emerald View Park, between Fingal Street and Republic 

Street in Duquesne Heights. This project was installed in August 2015 and is estimated to 

manage 23,700 gallons of stormwater annually in the S-41 sewershed.  

Since the Green Infrastructure Grant Program is dependent on participation from the private 

sector, it is difficult to predict the specific waste load reductions that can be achieved within the 

Saw Mill Run watershed as a result of this program, either in the near term or long term. PWSA 

will continue to consider impact on water quality goals, including TMDL implementation, as a 

factor in prioritizing grant awards.  

3.2 Long-Term Pollution Control - Integrated Watershed Management Plan 
To identify the best ways to comply with the multiple CWA requirements within this watershed, 
PWSA is working with the other communities to prepare an Integrated Watershed Management 
Plan (IWM Plan). This section describes the IWM Plan process, the progress on that project to 
date, and the expected outcomes for meeting the waste load reductions specified in the TMDL. 
The work plan for the IWM Plan is attached to this plan as well for further information on the 
process. 

3.2.1 Overview of Integrated Planning Process 
The streams in the Saw Mill Run watershed have been listed on the Pennsylvania Department 

of Environmental Protection (DEP)’s 303(d) list for several different impairments, including 

Nutrients, Low Dissolved Oxygen (DO)/Biochemical Oxygen Demand (BOD), Organic 

Enrichment/Low DO, Water/Flow variability, Siltation, Metals and Habitat Modification. The 

TMDLs have been prepared to address only three of these impairments, and the WLAs in those 

TMDLs only address sources from permitted point sources.  In addition to the TMDLs, there are 

other regulatory requirements for meeting the Clean Water Act (CWA) in this watershed, 

including CSO/SSO Controls with Consent Orders and Agreements (COAs) for multiple 

jurisdictions, as well as DEP municipal separate storm sewer system (MS4) regulations for each 

municipality with a separate system. There are also various governmental entities, including 

multiple municipalities, PWSA, ALCOSAN, etc. responsible for meeting these regulatory 

requirements under a number of different permits. 

To identify the best ways to comply with the multiple CWA requirements within the Saw Mill Run 

watershed, PWSA is working with the other watershed communities to prepare an Integrated 

Watershed Management Plan (IWM) Plan. IWM Plan development is based upon the principles and 



PWSA Saw Mill Run TMDL Strategy  August 3, 2017 
 

15 
 

elements recommended in EPA’s Integrated Planning Framework and Section 208 of the Clean 

Water Act. USEPA supports integrated planning, which takes into account multiple sources of 

surface water pollution, from combined and sanitary overflows, stormwater, and other pollution 

sources to prioritize and address their relevant regulatory requirements.  

 

The IWM Plan for Saw Mill Run will outline a combination of projects throughout the watershed 

that will achieve the regulated entities’ consent order & Clean Water Act requirements, while 

improving quality of life and contributing to economic development wherever possible. The IWM 

planning process identifies the various pollutant sources through water quality monitoring, 

develops water quality models, details strategies to control the pollutants, and implements 

prototype projects with follow-up monitoring to demonstrate effectiveness. The completed IWM 

Plan will be adjusted as needed based on monitoring results from early projects.  This adaptive 

management approach supports implementation over several permit cycles, as affordability 

allows.  

As noted above, plans to implement the TMDLs alone will not achieve CWA compliance.  The 

EPA-approved TMDLs with WLAs for the MS4s address only a sub-set of the impairments to 

the streams in the watershed.  The TMDL requirements need to be considered along with the 

other regulatory requirements, in order to plan projects that maximize water quality benefits. The 

IWM Plan provides this mechanism, and will demonstrate how stormwater runoff quality and 

quantity can be most cost-effectively addressed. 

The IWM Plan will be prepared using the EPA’s guidance for watershed plans, including at least 
these elements: 

1. Identify the causes and sources of pollution. 
2. Estimate pollutant loading into the watershed and the expected load reductions. 
3. Describe management measures that will achieve the load reductions and target critical 

areas. 
4. Estimate the amounts of technical and financial assistance and the relevant authorities 

needed to implement the plan.  
5. Develop an information/education component. 
6. Develop a project schedule. 
7. Describe the interim, measureable milestones. 
8. Identify indicators to measure progress. 
9. Develop a monitoring component. 

 

The IWM Plan will consider nutrients, sediments, indicator bacteria, oxygen-demanding 

substances, and metals, as well as flow and capacity issues, including flooding and basement 

sewer back-ups. Without a plan to address all of the issues associated with the impairments in 

this watershed, implementing BMPs to reduce sediment and phosphorus alone will not result in 

restoration of the aquatic biological communities or in reduced impairments to recreational use. 

The requirement to reduce sediment and phosphorus to meet the TMDL-specified WLAs needs 

to be considered within the context of the stream’s multiple impairments. In this way, prioritized 

investments from the municipalities in the watershed will be directed to projects that will result in 

the largest improvement in water quality. 

3.2.2 IWM Plan Project Update 
The following list summarizes the work that PWSA’s IWM Planning team has completed as of July 

2017, with support and participation from the other municipalities in the watershed.  
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• Collected various historical datasets from municipal partners and other stakeholders (U.S. 

Army Corps of Engineers, DEP, etc.). Other municipalities provided data relating to sewers, 

policies, flood-prone areas, etc.  

• Conducted Steering Committee meetings with municipal engineers on an approximately 

monthly basis, with support from every major municipality in the watershed. Participation of 

the municipal representatives is coordinated by Lisa Brown, Saw Mill Run Watershed 

Association Coordinator, through partner organization Economic Development South.  

Katherine Camp, Saw Mill Run IWM Project Manager, has attended these meetings on 

behalf of PWSA, along with members of the consulting team. 

• Conducted collection system flow monitoring and sampling of CSO outfalls to address data 

gaps. 

• Conducted in-stream and stormwater outfall flow and water quality sampling to address data 

gaps. 

• Conducted stream walks along the main stem and tributaries to document in-stream 

conditions, streambank erosion, and potential pollutant discharge locations.  

• Partnered with DEP to perform biological sampling surveys to update current conditions in 

the watershed.  

• Currently calibrating and validating updated hydraulic and water quality models to meet 

industry standards. 

• Partnered with USACE to develop an updated Saw Mill Run in-stream hydraulic model. 

• Identified demonstration projects throughout the watershed, and ranked these by potential 

pollution reduction and community benefits according to criteria developed by the Steering 

Committee. PWSA submitted information about several projects for this ranking. The rain 

garden project at Red Oak and Hayson streets, which is now complete, was one of the top 

projects in the ranking.  

The above represents over $2.1 million to date in investment towards meeting Clean Water Act 

requirements in the watershed. PWSA’s team is analyzing the data to develop a baseline watershed 

and pollutant source characterization. With a fuller understanding of the various pollutants, 

impairments, and their sources, the next major tasks are to use the data and models to determine the 

optimal level of control for each pollutant and pollutant source. A list of projects, associated costs, and 

affordable schedule to meet the CWA requirements, including the TMDLs and CSO/SSO controls, will 

then be prepared. Projects will be prioritized according to water quality impact, community benefits, 

and cost effectiveness. PWSA has allocated $1,245,000 for the remaining work to complete the IWM 

Plan by the end of 2018. PWSA will continue to lead this process in collaboration with the other 

municipalities in the watershed. PWSA will also help develop agreements regarding cost-sharing, 

operation and maintenance responsibilities, and methodology for distributing the pollutant load 

reductions, for projects that will be outlined in the IWM Plan. 

The final Integrated Watershed Management Plan will be a shared roadmap to attain Clean Water Act 

requirements in Saw Mill Run, address surface and basement sewage flooding, and provide 

community benefits. Our IWM Plan will allow the watershed municipalities to make the most strategic 

and cost-effective investments, working together. The various sources of pollution will be examined 
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as projects are implemented so that we can see and measure improvements to water quality, flooding, 

and the health of the stream. Our goal for the Saw Mill Run watershed is to achieve the maximum 

pollutant reduction and the greatest water quality improvements, while improving quality of life.  

Implementation of the IWM Plan will leave a lasting legacy for our watershed’s future generations. 

3.2.3 Water Quality Sampling Program 
The objective of the Water Quality Sampling Program was to characterize storm water, CSO, 
SSO, and tributary influence on Saw Mill Run during both dry (base flow) and wet weather 
conditions. The Water Quality Sampling Program was designed to support the updating and/or 
development of existing and new watershed and surface water quality models for use in the 
development of the IWM Plan. Understanding the sources allows PWSA and the other 
communities in the Saw Mill Run watershed to identify and prioritize water quality improvement 
projects that provide the highest impact and value to the public. 

The Water Quality Sampling Program consisted of four components: 

1. Dry weather water quality sampling in the Saw Mill Run and its tributaries, and two 
reference reaches; 

2. Wet weather water quality sampling in the Saw Mill Run, its tributaries, CSO, SSO and 
storm water outfalls, and two reference reaches; 

3. Continuous water quality monitoring sondes installed at three locations in the Saw Mill 
Run watershed; 

4. Watershed flow monitoring at three upstream/headwater tributary locations in the Saw 
Mill Run watershed. 

The monitoring program started sampling during fall 2015, and was completed in the fall of 
2016. Monitoring and sampling locations were selected to characterize the watershed at a sub-
watershed level, recognizing various political and hydrologic features, land use, and potential 
pollutant sources.  Site selection and analytical parameters were designed to characterize 
stream segments and pollutant sources primarily along the main stem.  The map below shows 
the sampling locations and the different sample types that were included in this project. 
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Figure 3-2 Sampling Location Map 
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3.2.3.1 Dry Weather Sampling 

An understanding of dry weather sources and conditions is necessary to better quantify the 
benefits of wet weather source controls. Therefore, the objective of this task was to characterize 
base flow conditions in Saw Mill Run and its tributaries for the water quality model calibration 
and source characterization.  

Collection of water quality samples was performed for five (5) dry weather events for the in-
stream and reference reach locations. The dry weather sampling program began in fall 2015, 
capturing qualifying events, with the remainder of the dry weather sampling performed in the 
spring of 2016. 

Dry weather event samples were taken at the following locations: 

• Eight (8 ) In-Stream Sampling Locations: Five (5) locations on the main stem of Saw 
Mill Run, one (1) on the Unit 37166 tributary, and two (2) on the Unit 37170 tributary.   

• One in-stream reference reach: A reference reach in a nearby watershed with similar 
geographic and waterway characteristics was selected for sampling to compare the 
nutrient, AMD, and sediment loads with those encountered in Saw Mill Run.  

• No dry weather sampling was taken at the storm water, CSO, and SSO outfall locations. 

3.2.3.2 Wet Weather Sampling 

Collection of water quality samples was performed for three (3) wet weather events for the in-
stream and reference reach locations, and the stormwater outfalls. The CSO outfall locations 
were only sampled for three (3) events, since there is some existing data on the water quality of 
the CSO discharges from ALCOSAN’s previous work.  The wet weather events spanned a 
range of precipitation, flow and seasonal conditions. The objectives of this sampling program 
were to:  

1. Characterize water quality in wet weather pollution sources, such as CSO, SSO and 

storm water 

2. Characterize wet weather water quality in the Saw Mill Run and its major tributaries so 

that benefits of proposed control projects can be quantified 

3. Provide calibration datasets for the watershed and water quality models 

The wet weather sampling program began in October of 2015, with the remainder of the wet 
weather sampling being performed in 2016. 

Wet weather event samples were taken at the following locations in the intervals described 
below: 

• Eight (8) In-Stream Sampling Locations: Five (5) locations on the main stem of Saw 
Mill Run, one (1) on the Unit 37166 tributary, and two (2) on the Unit 37170 tributary. 

In-stream locations were sampled up to seven times per event at the following intervals: 
Hour 0, Hour 3, Hour 6, Hour 12, Hour 24, Hour 36 and Hour 48.  A total of 49 samples 
were collected during each wet weather sampling event. Approximately 5 additional 
samples per event were collected to be used as field quality control (e.g. field blanks, 
field duplicates). 

• One in-stream reference reach: A reference reach in a nearby watershed with similar 
geographic and waterway characteristics was selected for sampling to compare the 
nutrient, AMD, and sediment loads with those encountered in Saw Mill Run. The 
reference reach was sampled following the same protocol as the in-stream locations. A 
total of fourteen (14) samples were collected during each wet weather sampling event. 
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Approximately 2 additional samples per event were collected to be used as field quality 
control. 

• Six (6) Outfall Locations: Sampling was done at a mixture of stormwater outfalls, CSO 
outfalls, and SSO outfalls. The SSO outfall is not likely to activate, unless there is a very 
high precipitation event.  In order to characterize the water quality of the flow from an 
SSO for modeling purposes, the manhole adjacent to the SSO was sampled during one 
of the wet weather sampling events. 

The CSO outfalls were only sampled for three (3) wet weather events, since there was 
already some data from ALCOSAN’s CSO water quality sampling program from 2010.  

Four stormwater outfall locations were sampled, geographically distributed throughout 
the watershed, and each from a different MS4. 

Each of the outfall locations had up to eight (8) sets of samples collected for each event 
at the following intervals: 1st flush (as soon as overflow started), 30 minutes, and 60 
minutes, 1 per hour until hour 4, then 1 every 2 hours until the end of the discharge or 
eight hours of overflow, whichever occurred first. If a location was not flowing at a 
scheduled sampling time, no sample was collected.  

To provide robust calibration datasets for the water quality model, intensive sampling at the 
beginning of the storm was completed to ensure that the peak pollutant concentrations were 
captured in the sampling. The in-stream sampling was also extended after the expected peak 
concentration so that the creek’s return to base flow and/or the upstream pollutant load was 
captured by the sampling program. 

To characterize water quality in wet weather sources, the outfall locations were sampled 
intensively at the beginning of each event to ensure that any first flush effect was captured. 
Additional samples were also collected to ensure that representative estimates of water quality 
from each source could be obtained. Only actively discharging outfalls among those identified 
were sampled during each wet weather sampling event. 

3.2.3.3 Continuous Monitoring Sondes 

The sampling contractor installed continuous water quality monitoring sondes at three locations 
in Saw Mill Run, as shown on the sampling locations table, to monitor pH, dissolved oxygen, 
and specific conductivity and temperature on a 15-minute frequency for an extended period 
(approximately 90 days) during the sampling program. The continuous monitoring sondes were 
deployed during the spring water quality sampling period (approximately March through June 
2016).  

3.2.3.4 Flow Characterization 

The watershed runoff hydrology was characterized using continuous depth measurements by 
pressure transducers at four in-stream locations near the headwaters of the stream.  Pressure 
transducers were deployed at the locations noted in the Sampling Locations table for the spring 
duration of the sampling program (approximately 90 days).  The sampling contractor monitored 
flow and velocity approximately 20 times at each location during a wide range of flows to 
develop a rating curve relating flow to depth.  The continuous recording pressure transducers 
were deployed during the spring water quality sampling period (approximately March through 
June 2016). 

3.2.3.5 Sampling Locations 

No. Waterbody Location Sample Type(s) Reason for Inclusion 
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SMR-101 Saw Mill 
Run 

S. Main St. Bridge 
over Saw Mill Run 

Dry Weather 

Wet Weather 

 

Downstream end of the 
watershed, approximately 
0.3 miles from the mouth. 
Far enough upstream to 
avoid backwater from the 
Ohio River. 

SMR-102 Saw Mill 
Run 

USGS Gage at 
Minnotte Square & 
Woodville Ave 

Dry Weather 

Wet Weather 

 

Coincides with location 
that has flow data. Good 
location to confirm 
pollutant loadings 
predicted in model with 
data-based values. 

SMR-003 Saw Mill 
Run 

Rte. 51 bridge 
over Saw Mill 
Run. 300 ft. S of 
Edgebrook Ave 

Dry Weather 

Wet Weather 

Sonde 

TMDL Sampling Point. 
Downstream end of 
segment with AMD TMDL.  

SMR-103 Saw Mill 
Run 

McNeilly Rd. 
bridge over Saw 
Mill Run. 50 ft. NE 
of Library Rd. 

Dry Weather 

Wet Weather 

Sonde 

 

Main stem upstream of 
AMD area and confluence 
of major tributary. 

SMR-005 Tributary – 
Unit # 
37170 

Saw Mill Run 
Blvd. Bridge 
adjacent to Rite 
Aid Pharmacy. 

Dry Weather 

Wet Weather 

Sonde 

Flow 
Characterization 

TMDL Sampling Point - 
Major tributary 
approximately 550 ft. from 
confluence. In AMD area 
identified by DEP. 

SMR-104 Tributary – 
Unit # 
37166 

Carnahan Rd. 
bridge over 
tributary located 
50 ft. NE of 
Banksville Rd. 
(Rte. 19). 

Dry Weather 

Wet Weather 

Flow 
Characterization 

Major tributary. Will inform 
characterization of loads 
and sources by 
waterbody. 

SMR-105 Saw Mill 
Run 

Smith Road bridge 
over Saw Mill Run 
(Closed). 150 ft. 
west of Library 
Rd. 

Dry Weather 

Wet Weather 

Flow 
Characterization 

Site of USGS gage 
number 03085160 (not 
currently active). 
ALCOSAN sampling 
location. Location 
requested by municipality.  

SMR-106 Tributary – 
Unit 37170 

Heinen Street 
Footbridge over 
Weyman's Run 

Dry Weather 

Wet Weather 

 

Upstream of CSO/SSO 
and AMD influence. 
Location requested by 
municipality. 

REFERENCE REACH SAMPLING LOCATIONS 
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RR-001 Tributary – 

Unit 
#37172 

935 McNeilly 
Road driveway 
bridge over the 
stream. 

Dry Weather 

Wet Weather 

 

Reference reach located 
in the Saw Mill Run 
Watershed 

SOURCE CHARACTERIZATION SAMPLING LOCATIONS 

CSO-041 ALCOSAN 
CSO 
Outfall S-
41-00 

Diversion 
chamber in 
Minnotte Square & 
Woodville Ave 
(Adjacent to 
USGS Gage) 

Wet Weather 

(3 Events) 

CSO Source 
Characterization 

CSO-024 ALCOSAN 
CSO 
Outfall S-
24-00 

Diversion 
chamber in 
Edgebrook Ave. 
650 ft. west of 
Saw Mill Run 
Blvd. 

Wet Weather 

(3 Events) 

CSO Source 
Characterization 

SSO-014 ALCOSAN 
SSO 
Outfall 
SMR-CS-
14 

Manhole located 
south of RR tracks 
near the 
intersection of 
Willow Ave and 
Sleepy Hollow Rd. 

Wet Weather 

(Single Event 
Only) 

SSO Source 
Characterization 

SWO-
001 

Brentwood
MS4 

Outfall located at 
the end of 
Rockwood Dr. 

Wet Weather Storm Water Source 
Characterization 

Location requested by 
municipality. 

SWO-
002 

PWSA 
MS4 

Manhole located 
adjacent to 
Maytide Street 
east of Saw Mill 
Run Blvd. 

Wet Weather Storm Water Source 
Characterization 

SWO-
003 

Castle 
Shannon 
MS4 

MH in James 
Street 

Wet Weather Storm Water Source 
Characterization 

Multi-municipal culvert 

SWO-
004 

Dormont 
MS4 

MH in PNC Bank 
parking lot on 
Banksville Road 

Wet Weather Storm Water Source 
Characterization 

Location requested by 
municipality. 

 

3.2.3.6 Analytical Water Quality Parameters 

Parameter Description Sampling 
Program 

Sample Type 
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E. coli  Escherichia coliform Dry, Wet Grab 

Fecal 
coliform 

Fecal coliform Dry, Wet Grab 

TSS Total suspended solids Dry, Wet Grab 

TDS Total dissolved solids Dry, Wet Grab 

Total Fe Total iron Dry, Wet Grab 

Dissolved 
Fe 

Dissolved Iron Dry, Wet Grab 

Total Mn Total Manganese Dry, Wet Grab 

Dissolved 
Mn 

Dissolved Manganese Dry, Wet Grab 

Total Al Total Aluminum Dry, Wet Grab 

Dissolved Al Dissolved Aluminum Dry, Wet Grab 

Total Cu Total Copper Dry, Wet Grab 

Dissolved 
Cu 

Dissolved Copper Dry, Wet Grab 

Total Zn Total Zinc Dry, Wet Grab 

Dissolved 
Zn 

Dissolved Zinc Dry, Wet Grab 

SO4 Sulfate Dry, Wet Grab 

CBOD5 5-day Carbonaceous Oxygen Demand Dry, Wet Grab 

NH3 Total ammonia (NH3) Dry, Wet Grab 

NO3+NO2 Nitrate plus nitrite (NO3+NO2) Dry, Wet Grab 

TKN Total Kjeldahl nitrogen Dry, Wet Grab 

TP Total Phosphorus Dry, Wet Grab 

oPO4 ortho-Phosphate Dry, Wet Grab 

DO Dissolved Oxygen Dry, Wet In-situ 

wTemp Water Temperature Dry, Wet In-situ 

pH pH Dry, Wet In-situ 

Cond Conductivity Dry, Wet In-situ 

DO Dissolved Oxygen Sonde Continuous In-situ 

wTemp Water Temperature Sonde Continuous In-situ 

pH pH Sonde Continuous In-situ 

Cond Conductivity Sonde Continuous In-situ 
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3.2.3.7 Water Quality Findings 

To achieve the goal of fishable waters that are in compliance with the Clean Water Act, pollutant 

sources must be identified and strategies must be developed to address those pollutants. The 

water quality sampling program was developed to get a better understanding of the current state 

of the Run and its tributaries. The sampling program results confirmed that an approach that 

addresses multiple regulatory issues and impairments is needed. Data indicate that metals 

exceed aquatic life toxicity limits, and sediment and phosphorus pollution may not be as severe 

as indicated in the TMDL. While important to address both pollutants, the end point in the TMDL 

may be higher than necessary to meet CWA requirements. Addressing both public health 

pollutants (bacteria) and aquatic life pollutants is critical to restoring stream water quality. A 

strategic, collaborative, watershed-based rehabilitation of the existing storm and sanitary sewer 

infrastructure to eliminate cross-connections and reduce I/I could provide significant reductions 

of the observed high in-stream dry and wet weather bacteria and other pollutants across the 

stream length. Further evaluation with water quality modeling is needed. 

 

3.2.4 Water Quality Modeling Approach 
The IWM Plan will be based on a watershed characterization that involves both field data and a 
water quality model. The model is being developed to assess the waterways’ current conditions 
and responses to combined and sanitary sewer overflows, stormwater, and other sources of 
pollution. The following is a brief description of the model framework that will be used in the 
preparation of the IWM Plan.  

3.2.4.1 Watershed Model 

HSPF will be used to model the hydrological processes (precipitation, runoff, infiltration and 
interflow) and pollutant buildup and washoff in the watershed. The watershed will be divided into 
subwatersheds for modeling based on the land use, soils characteristics, slopes, and other 
factors.  The HSPF model will be used to model areas that drain to the stream either through 
direct drainage or through separate storm sewers.   

3.2.4.2 Collection System Model 

An EPA SWMM model of the CSO and separated sanitary sewer systems within the watershed 
has been constructed previously for LTCP preparation and SSO elimination.  The models are 
being updated to add further details, and to improve the model calibration to estimate the 
CSO/SSO volumes discharged to the stream.  

3.2.4.3 In-Stream Hydraulic Model 

PWSA worked with the U.S. Army Corps of Engineers (USACE) through the Planning 
Assistance to the States program to develop a hydraulic model of Saw Mill Run and the major 
tributaries.  The in-stream model was developed in HEC-RAS, and will be used to identify 
critical areas of flooding and to quantify potential strategies to mitigate the flooding. In addition, 
it will be used to define the in-stream physical transport parameters to be used in the in-stream 
water quality model. 

3.2.4.4 In-Stream Water Quality Model 

An in-stream water quality model is being constructed to analyze the in-stream fate and 
transport of the pollutants in the waterway.  The model will utilize the flows and pollutant loads 
from the watershed and collection system models, as well as the stream hydraulics of the HEC-
RAS model developed by the USACE.   
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The models described above will be calibrated using the data collected during the Water Quality 
Sampling Program. The models will be used to further characterize the pollutant sources, and 
analyze the impact of BMPs and projects on the in-stream water quality. This will help to identify 
projects that are the most cost effective measures to control pollutants from point and non-point 
sources based on the water quality impacts to the streams. 

3.3 IWM Plan Implementation 

3.3.1 IWM Plan Project Selection Criteria 
The IWM Plan process includes the implementation of early demonstration projects in the 
watershed, in order to provide data to inform further planning and project development.  In 2016, 
the Steering Committee developed ranking criteria based on the following factors: 

• Pollutant Reduction 

o Total Loading Reductions 

o Types of Pollutants (single, multiple, pollutants of concern) 

• CSO Volume Reduction 

• SSO Volume Reduction  (including Rainfall Derived Inflow/Infiltration (RDII) removal) 

• Stormwater Volume / Peak Flow Reduction 

• BMP Type - Demonstrate a type of BMP of interest, Structural vs. Non-structural 

• SW Outfall Conditions - hydromodification/erosion D/S of outfall reduction 

• Partnership opportunities with other municipalities 

• Other “TBL” Considerations – Economic, Social, Environmental 

Municipalities submitted projects that were in various stages of planning, and the top five 
projects were identified using the ranking criteria above. The selected projects are shown in the 
table below, the full prioritization list and factors are attached, some of these projects are 
already complete or under design. The remaining projects may be supported by cost-sharing 
agreements once these are developed. 

3.3.1.1 Demonstration Project Prioritization Table 

Project Title Description Municipality Project 
Location 
(CSS/SSS) 

Project/BMP 
Type 

Estimated 
Cost 

Estimated 
Cost of 
Green/WQ 
Elements 
Only 

Project 
Prioritiz
ation 
Score 

Doverdell 
Drive Storm 
and 
Sanitary 
Sewer 
Project 

The overall purpose of this 
project is to eliminate the 
flooding within the 
Doverdell area, improve 
the current situation by 
preventing any cross-over 
between the storm and 
sanitary sewers and 
provide stormwater 
management to assist in 
downstream flooding and 
stream degradation in the 
Saw Mill Run Watershed. 
Project includes 
replacement of existing 
sanitary sewers, upsizing 

Whitehall SSS Stormwater 
Detention 

 $       
3,066,687  

 $        
2,658,656  

557.5 
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existing storm system and 
installing a large 
underground storm water 
detention facility. 

Rockwood 
Greening 

The Municipality is going to 
be removing a dilapidated 
asphalt parking lot at 
Rockwood Park and 
converting it to 
greenspace.  The parking 
lot will be removed, topsoil 
will be placed and seed 
installed.  The previously 
impervious surface will be 
converted back to 
greenspace to be utilized 
as park space.  

Mt. Lebanon SSS Greening  $             
54,000  

 $              
54,000  

56.5 

Volunteers 
Field 

Project located in the 
separate sewer system. 
Installation of GI BMPs 
within the Park to reduce 
sediment and other 
pollutant loads along with 
stormwater volume and 
peak flow reduction.  

City of 
Pittsburgh 

SSS Bioretention $200,000 - 
$400,000 

 
56 

Middle 
Street 
Parking Lot 

Rehabilitation and security 
upgrades to existing 
parking lot to potentially 
include pervious 
pavements, additional 
landscape/greenspace and 
underground 
storage/infiltration 

Mt. Oliver CSS Greenscape/
Pervious 
Pavement/U
nderground 
detention/infil
tration 

 $           
445,000  

 $            
346,000  
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Hayson 
Avenue  

Installation of GI BMPs to 
address basement sewage 
flooding and downstream 
CSO reduction 

City of 
Pittsburgh 

CSS Underground 
detention/ 
flood 
control/green 
infrastructure 

 $           
607,000  

 $            
607,000  

50 

 

3.3.2 Performance Monitoring Requirements 
In planning the above described initial Water Quality Data Collection program, PWSA is making 
a significant investment to characterize the local streams and watershed, as well as the 
combined, sanitary sewer systems, and separated storm sewer systems.  As a part of the IWM 
Plan, PWSA has also expanded the scope of characterization efforts to encompass other 
watershed information such as physical and natural features, land use, and inventory of 
possible pollutant sources and associated pollutant loads. 

PWSA will continue to build upon this investment with an ongoing water quality monitoring 
program to support several needs, including updates to the characterization of the 
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infrastructure, pollutant sources, and watersheds over time; and to monitor performance of 
constructed controls. 

This ongoing monitoring will be important to be aware of the current performance of the 
systems, provide valuable and useful data for the update of hydraulic and water quality models 
so that they can be used to inform future adaptive management decisions, and understand the 
impacts of different control projects (reduction in CSOs, elimination of SSOs, reduction of 
stormwater runoff volumes and pollutant loads). 

The final IWM Plan will include monitoring programs specific to project performance, the 
sanitary and combined sewer collection systems, the MS4 systems, and watershed monitoring.   

Performance monitoring plans will be included in the detailed design for the early demonstration 
projects in the IWM Plan, as appropriate, and will continue through the full implementation of the 
IWM Plan.  Performance monitoring is necessary to evaluate specific watershed, green and 
integrated infrastructure control projects, test the effectiveness of phased controls (and aid in 
decisions about additional levels of control), and inform decisions about cost-effective projects 
in future control planning cycles.  Because site-specific and cost data on these controls are 
needed for this location, performance monitoring may also be necessary to test the 
effectiveness of green infrastructure or watershed controls before decisions are made about 
implementation at other sites, or to inform the overall potential of these controls to improve 
water quality.   

Performance evaluations will be based on the specific project being monitored and may include 
quantifying volume or load reductions, peak flow attenuation, or other volume and pollutant 
measures.  The data will be used to update model assumptions regarding volume and/or load 
reductions, as well as cost assumptions for controls considered in future planning cycles.  
Performance monitoring data will be included in PWSA’s databases and used to modify PWSA 
tools, as appropriate.  

Sampling plans will be developed for each control project so that monitoring may be tailored to 
meet specific objectives of measuring the control’s performance.  Example elements of a 
project-based performance monitoring plan to evaluate the effectiveness of the control against 
the expected performance include: 

• Event-based influent and effluent monitoring (flow and/or water quality) of the control 

itself;  

• Flow monitoring of the sewer system upstream and downstream of specific control 

project; 

• Event-based watershed monitoring of waterbodies upstream and downstream of specific 

control project;  

• Hydraulic and water quality model evaluations; and 

• Operation and maintenance tracking associated with the control (e.g. sediment 

accumulation in basins, etc.).   

Green infrastructure performance monitoring will be a critical element in the early stages of the 
implementation of the IWM Plan, and will ultimately shape the level and extent of specific 
strategies, as well as the overall role that green infrastructure will play in achieving PWSA’s 
water quality improvement goals for the Saw Mill Run watershed.  The primary objectives of this 
monitoring are to measure and document specific project and/or BMP performance and to 
compare this data to modeled projections.  This data may also prove useful in identifying the 
key design parameters that impact overall performance which will then allow for better and more 
cost effective designs moving forward.    
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Monitoring efforts will be designed to determine the performance of both individual BMPs as 
well as the benefits of program elements such as downspout disconnection, street sweeping, 
catch basin cleaning, and other ongoing maintenance programs.   

The monitoring will be designed to generate the data necessary to verify the performance 
assumptions that PWSA has incorporated into the watershed plans.  For example, in instances 
where PWSA has estimated a percent reduction in runoff volume through implementation of an 
infiltration feature, PWSA will conduct influent and effluent sampling of similarly designed 
features at various locations throughout the study area.  The data produced from this sampling 
effort will aid in verifying that assumed infiltration rates are reasonable and sustainable across 
the study area.  The results from this monitoring will allow PWSA to adjust modeled infiltration 
rates based on local data for future watershed plans. This same approach will also be employed 
for water quality based BMPs, where the focus will be on verifying that modeled pollutant load 
reductions are realistic, for a range of BMP types. The results of this BMP specific monitoring 
will help PWSA evaluate the effectiveness of the pollution controls implemented.  

The results of this monitoring will determine the effectiveness of green controls (BMPs) in the 
region. This information will help guide the selection of future projects/BMPs needed to achieve 
desired volume or pollutant load reductions for CSO control and water quality improvements.  
Critical data will include: 

• Infiltration rates, 

• Pollutant load reductions, 

• Peak flow reductions, 

• BMP/drainage area ratios, 

• Maintenance issues, and 

• Performance over time. 

The monitoring will consist of both short term and long term monitoring schedules.  Select 
representative controls will be monitored for extended periods of time, ranging from one year to 
multiple years.  This type of monitoring will address questions relating to seasonal variation and 
long term performance.  Additionally, short term monitoring and event-based monitoring will be 
performed on a larger number of sites, which will provide information on a wide array of 
practices over a large geographic area.  All monitoring data will be evaluated to determine 
trends in the performance of various green infrastructure BMPs. 

Results from the green infrastructure performance monitoring will be used to right-size the gray 
infrastructure components required to achieve the desired level of control for CSO controls, as 
well as peak flow, volume, and pollutant loading from the MS4s. 

3.3.3 Adaptive Management Practices  
It is anticipated that the first phase of the IWM Plan will contain a detailed Five-year 
Improvement Program, with the initial pollutant control strategies identified for the various 
sources (stormwater, CSOs, SSOs, watershed and in-stream sources).  The IWM Plan will also 
include PWSA’s watershed management program, which consists of an iterative program of 
characterization, monitoring, modeling, and ranking of challenges and solutions.  PWSA intends 
to submit updates to these plans to the DEP and EPA for approval on a regular cycle to be 
determined, such as every five years, which would correspond the NPDES permit cycle 
renewal.   

The IWM Plan project selection will be targeting resources towards the most cost-effective 
controls first, while assessing the feasibility and benefits of controlling other sources through 
green, gray and watershed approaches.  This will allow PWSA to test the effectiveness of new 
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technologies, such as green infrastructure, for incorporation into the next cycle of watershed 
planning.  As PWSA implements the controls identified in the first IWM Plan cycle, additional 
information will be collected to assess effectiveness, fill data gaps, refine the watershed 
management program, and refine the additional controls proposed in the next set of plans.   

A comprehensive program of monitoring stream water quality, habitat and biological 
assessments, demonstration of project performance, and flow monitoring will help to identify 
additional problem areas and track improvements to the system.  Data collected through the 
monitoring efforts will support the selection of goals and the prioritization process for gray, green 
and watershed controls in the next IWM Plan cycle.  Data collection from pilot projects will 
include pre- and post-monitoring to provide performance information for specific technologies to 
better inform and support future plans and design processes. 

As with the current IWM Plan project, public input and community participation will continue to 
shape goals and assist in the prioritization of the projects for future updates to the IWM Plan.  In 
future years, public input and priorities may have an increasing role, as the initial projects are 
completed and additional resources and experiences are available for project selection.  Also in 
subsequent IWM Plan updates, system improvements and post-construction monitoring will 
provide greater understanding of remaining pollutant source reduction needs in comparison to 
water quality standards for public consideration.    

PWSA’s IWM Plan update process will also include the modification of operational plans to 
account for any long-term pollutant controls.  This includes operational changes for existing 
infrastructure, such street sweeping and catch basin cleaning, as well as the required operation 
and maintenance of any new proposed projects such as inline storage structures, stormwater 
treatment units, or other PWSA owned facilities.   

3.3.4 Regulatory Communications Plan 
The IWM Plan will allow for further characterization of the watershed, understanding of the 
sources, and updated water quality data and water quality modeling. If, based on the additional 
knowledge of the watershed and the pollutant sources, the WLAs in the TMDLs need to be 
modified to take into account the new information, PWSA and the other municipalities within the 
watershed will notify both PADEP and EPA Region 3 of the requested modifications to the 
TMDLs, along with the technical data supporting any requested changes. If the additional data 
collection and modeling support that the WLA reductions specified by the TMDLs will result in 
CWA compliance, then progress towards those WLA reductions will be used as a factor in 
identifying and prioritizing projects in the IWM Plan. The goal is to have the IWM Plan reflect the 
best understanding of the water quality issues in the watershed, and to have the most effective 
path to compliance with the water quality endpoints identified. That will only be possible with 
regular communications between PWSA, Pennsylvania DEP, and EPA Region 3 about the 
ongoing work in the development of the IWM Plan. 

 


