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Green Infrastructure History at WCD
We have some experience at this.

2002
WCD implements 

interpretative 

stormwater trail 

1994
WCD implements first 

GI demonstration 

project at Donohoe 

Center 

2006
Jim assists with 

development of PA DEP 

Stormwater Manual

2005
WCD establishes a 

Stormwater Committee 

and hires Kathy 

Hamilton, PLA

2015
WCD installs $2 million 

in stormwater 

management projects 

2011
WCD hires Matt 

Zambelli, PLA to 

expand program

2016
WCD receives funding 

for GI Monitoring 

project and IWRP

1989
WCD establishes 

stormwater 

management program 

with Jim Pilsbury, PE

2018
WCD releases GI 

Monitoring Dashboard 

and publishes IWRP



Idea

Research

DevelopmentFunding

Implementation

Green Infrastructure Monitoring Program Development
How it all started.

GI Monitoring Research
Research methodologies to monitor 
various aspects of water flow and 
chemistry in relation to stormwater and 
stream flow.

Implementation
WCD has installed 10 different monitoring 

installations to date with several more in 
planning and a partnership with local 

watersheds.

Monitoring Pilot Project

Devise a initial “pilot project” monitor 
several local stormwater projects, both 
existing installations and in new 
construction.

Funding

The monitoring “pilot project” was 
funded by the Richard King Mellon 

Foundation for a total of $92,500

Monitor Local GI Projects
Analyze the function and effectiveness of commonly installed Green 

Infrastructure BMP’s in our local geography. 



Monitoring Typologies
General types of stormwater BMP’s that are monitored throughout Westmoreland County

Porous Pavement Rain Garden / Bioswale Green Roof Stream



Monitoring Locations - Pilot

WCCC Campus GI Monitoring

Parking Lot Bioswale

WCD Campus GI Monitoring

Visitor Permeable Parking Lot

Mt Pleasant GI Monitoring

Borough Building Rain Garden

Rain Gauge Staff Permeable Parking Lot 

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)



Monitoring Locations – IWRP Streams

WCCC Campus GI Monitoring

Parking Lot Bioswale

Stream Monitoring

Jacks Run

WCD Campus GI Monitoring

Visitor Permeable Parking Lot

Stream Monitoring

Mt Pleasant GI Monitoring

Borough Building Rain Garden

Loyalhanna Creek

Mill Creek

Sewickley Creek

Rain Gauge Staff Permeable Parking Lot 

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)



WCCC Campus GI Monitoring

Parking Lot Bioswale

Monitoring Locations - Partnerships

Stream Monitoring

Jacks Run

Scottdale GI Monitoring

Spring Street Rain Garden

WCD Campus GI Monitoring

Visitor Permeable Parking Lot

Stream Monitoring

Mt Pleasant GI Monitoring

Borough Building Rain Garden

Loyalhanna Creek

Mill Creek

Borough Building Weather Station

Sewickley Creek

Rain Gauge Staff Permeable Parking Lot 

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)



WCCC Campus GI Monitoring

Parking Lot Bioswale

Monitoring Locations – Future Installations

Stream Monitoring

Jacks Run

Scottdale GI Monitoring

Spring Street Rain Garden

WCD Campus GI Monitoring

Visitor Permeable Parking Lot

Stream Monitoring

Mt Pleasant GI Monitoring

Borough Building Rain Garden

Loyalhanna Creek

Mill Creek

Borough Building Weather Station

Sewickley Creek

Rain Gauge Staff Permeable Parking Lot 

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)Monroeville GI Monitoring

Library Porous Pavement 

Elementary Rain Garden Stormwater Basin Monitoring

TBD



WCD Permeable Pavement Monitoring – Visitor Parking

2B gravel base

GS3 soil moisture sensor

No. 3 Limestone base

CTD 10 pressure transducer 
in custom PVC housing

Undisturbed earth

Precast porous paver system

Monitoring Breakdown:

Unilock Eco-Optiloc Permeable Pavement System:
~ CTD Standpipe 48” – Water level, electrical conductivity, temperature

~ GS3 6” Subgrade – Soil moisture, electrical conductivity, temperature

~ GS3 18” Subgrade – Soil moisture, electrical conductivity, temperature

FelxiPave Permeable Sidewalk System:
~ GS3 @ 10” Subgrade – Soil moisture, electrical conductivity, temperature

~ GS3 @ 20” Subgrade – Soil moisture, electrical conductivity, temperature

GS3 soil moisture sensor

Underdrain



WCD Permeable Pavement Monitoring – Staff Parking

2B gravel base

GS3 soil moisture sensor

No. 3 Limestone base

CTD 10 pressure 
transducer in custom 
PVC housing

Undisturbed earth

Precast porous paver 
system

Monitoring Breakdown:

Pave Drain Permeable Pavement System:
~ CTD Standpipe 24” – Water level, electrical conductivity, temperature

~ GS3 1” Subgrade – Soil moisture, electrical conductivity, temperature

Pave Drain Permeable Pavement System:
~ CTD Standpipe 24” – Water level, electrical conductivity, temperature

~ GS3 1” Subgrade – Soil moisture, electrical conductivity, temperature



GreenForge Rain Garden Monitoring

Monitoring Breakdown:

WCD Rain Garden System:
~ CTD Standpipe 42” – Water level, electrical conductivity, temperature

~ GS3 4” Grow Media – Soil moisture, electrical conductivity, temperature

~ GS3 10” Grow Media – Soil moisture, electrical conductivity, temperature

Rain garden perennial 
planting mix

Stabilized turf side slope

Soil mix layer

2B stone drainage layer 

Undisturbed earth

GS3 soil moisture sensors 4” 
depth & 10” depths

CTD 10 pressure transducer 
in PVC housing



GreenForge Green Roof Monitoring

Monitoring Breakdown:
WCD Green Roof System:

~ ECRN 100 – .2 mm high resolution Rain Gauge

~ GS3 1” Grow Media – Soil moisture, electrical conductivity, temperature

~ GS3 2” Grow Media – Soil moisture, electrical conductivity, temperature

~ GS3 3” Grow Media – Soil moisture, electrical conductivity, temperature

~ GS3 1.5” Lower Roof – Soil moisture, electrical conductivity, temperature

Sedum planting

GS3 soil moisture sensors 1”, 
2”, & 3” depths

Drainage board

Protective barrier

Roof material

3-4” lightweight soil mix

WCD Green Roof Outlet System:
~ CTD Overflow Weir – Water level, electrical conductivity, temperature 



Westmoreland County Community College Grass Swale Monitoring

Monitoring Breakdown:
WCCC BioSwale System:

~ ECRN 100 - .2 mm high resolution Rain Gauge

~ CTD Standpipe 60” – Water level, electrical conductivity, temperature

~ GS3 4” Grow Media – Soil moisture, electrical conductivity, temperature

~ GS3 18” Grow Media – Soil moisture, electrical conductivity, temperature

Runnoff from Parking Lot

Stabilized turf profile

Soil mix layer

2B stone drainage layer 

Undisturbed earth

GS3 soil moisture sensors 4” 
depth & 10” depths

CTD 10 pressure transducer 
in PVC housing

Perforated underdrain



Sewickley Creek Stream Monitoring

Monitoring Breakdown:

Sewickley Creek Monitoring System:
~ CTD Inline Pipe 36” – Water level, electrical conductivity, temperature

EM50G solar wireless 
logger

Protective housing for cables, 
secured in several locations

Stream bank

Sturdy tree

CTD 10 pressure transducer in 
PVC housing, secured in line 
with stream flow



Jacks Run Stream Monitoring

Monitoring Breakdown:

Sewickley Creek Monitoring System:
~ CTD Inline Pipe 36” – Water level, electrical conductivity, temperature

EM50G solar wireless 
logger

Protective housing for cables, 
secured in several locations

Stream bank

Sturdy tree

CTD 10 pressure transducer in 
PVC housing, secured in line 
with stream flow



Mount Pleasant Municipal Rain Garden Monitoring

Monitoring Breakdown:

WCD Rain Garden System:
~ CTD Standpipe 42” – Water level, electrical conductivity, temperature

~ GS3 4” Grow Media – Soil moisture, electrical conductivity, temperature

~ GS3 10” Grow Media – Soil moisture, electrical conductivity, temperature

Rain garden perennial 
planting mix

Stabilized turf side slope

Soil mix layer

2B stone drainage layer 

Undisturbed earth

GS3 soil moisture sensors 4” 
depth & 10” depths

CTD 10 pressure transducer 
in PVC housing



Loyalhanna Creek Stream Monitoring

Monitoring Breakdown:

Loyalhanna Creek Monitoring System:
~ CTD Inline Pipe 36” – Water level, electrical conductivity, temperature

EM50G solar wireless 
logger

Protective housing for cables, 
secured in several locations

Stream bank

Sturdy tree

CTD 10 pressure transducer 
in PVC housing, secured in 
line with stream flow



Mill Creek Stream Monitoring

Monitoring Breakdown:

Sewickley Creek Monitoring System:
~ CTD Inline Pipe 36” – Water level, electrical conductivity, temperature

EM50G solar wireless 
logger

Protective housing for cables, 
secured in several locations

Stream bank

Sturdy tree

CTD 10 pressure transducer in 
PVC housing, secured in line 
with stream flow



Pilot Project

Expansion

Visualization

Evaluation

Pilot Project Grant
Started the WCD Green 

Infrastructure Monitoring 

Program.

IWRP/Partnerships
Expanded by geographical 

and programmatic project 

scope. I.E. Stream 

monitoring.

Online Dashboard
Custom online application 

developed to analyze and 

visualize BMP data and 

functionality. 

Evaluation Metrics
Analyze and implement 

methods of quantifying 

and evaluating BMP 

performance.

Program Development
The evolving process



Monitoring Dashboard
County View



Monitoring Dashboard
Watershed View



Monitoring Dashboard
Site View



Monitoring Dashboard
BMP Performance View



Monitoring Dashboard
BMP Performance View



Monitoring Dashboard
Watershed View



Monitoring Dashboard
GI Performance View



Monitoring Dashboard
Site View



Monitoring Dashboard
GI Performance View



westmorelandstormwater.org


