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Green Infrastructure History at WCD

We have some experience at this.

1989 2002 2006 2015 2018
WCD establishes WCD implements Jim assists with WCD installs $2 million WCD releases Gl
stormwater interpretative development of PA DEP In stormwater Monitoring Dashboard
management program stormwater trall Stormwater Manual management projects and publishes IWRP

with Jim Pilsbury, PE

\QI

1994 2005 2011 2016

WCD implements first WCD establishes a WCD hires Matt WCD receives funding
GI demonstration Stormwater Committee Zambelli, PLA to for GI Monitoring
project at Donohoe and hires Kathy expand program oroject and IWRP
Center Hamilton, PLA



Green Infrastructure Monitoring Program Development

How it all started.

Monitor Local GI Projects

Analyze the function and effectiveness of commonly installed Green
Infrastructure BMP’s in our local geography.

Idea

Implementation

WCD has installed 10 different monitoring Implementation Research
installations to date with several more in

planning and a partnership with local
watersheds.

GI Monitoring Research p

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

Funding Monitoring Pilot Project

The monitoring “pilot project” was Fu nding Development Devise a initial “pilot project” monitor
funded by the Richard King Mellon several local stormwater projects, both
Foundation for a total of $92,500 existing installations and in new
construction.



Monitoring Typologies

General types of stormwater BMP’s that are monitored throughout Westmoreland County
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Monitoring Locations - Pilot

WCCC Campus GI Monitoring

WCD Campus GI Monitoring

Parking Lot Bioswale Visitor Permeable Parking Lot

Rain Gauge

Staff Permeable Parking Lot

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)

Mt Pleasant GI Monitoring

Borough Building Rain Garden




Monitoring Locations — IWRP Streams

WCCC Campus GI Monitoring

WCD Campus GI Monitoring
Parking Lot Bioswale

Visitor Permeable Parking Lot

Rain Gauge

Staff Permeable Parking Lot

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)

Stream Monitoring

Jacks Run

Sewickley Creek Stream Monitoring
Loyalhanna Creek
O Mill Creek
® o0 ®
® Mt Pleasant GI Monitoring

Borough Building Rain Garden




Monitoring Locations - Partnerships

WCCC Campus GI Monitoring

Parking Lot Bioswale

WCD Campus GI Monitoring

Visitor Permeable Parking Lot

Rain Gauge Staff Permeable Parking Lot

GreenForge Green Roof

GreenForge Rain Garden

Rain Gauges (2)

Stream Monitoring

Jacks Run

Stream Monitoring
. Loyalhanna Creek
O Mill Creek

Sewickley Creek

Scottdale GI Monitoring Mt Pleasant GI Monitoring

Borough Building Rain Garden

Borough Building Weather Station

Spring Street Rain Garden : | l @



WCCC Campus GI Monitoring
Parking Lot Bioswale
Rain Gauge

Monroeville GI Monitoring

Library Porous Pavement

Monitoring Locations — Future Installations

Elementary Rain Garden

Stream Monitoring

Jacks Run

Sewickley Creek

Scottdale GI Monitoring

Spring Street Rain Garden
Borough Building Weather Station

WCD Campus GI Monitoring
Visitor Permeable Parking Lot
Staff Permeable Parking Lot
GreenForge Green Roof
GreenForge Rain Garden

Rain Gauges (2)

Stormwater Basin Monitoring
TBD

Stream Monitoring
Loyalhanna Creek
Mill Creek

Mt Pleasant GI Monitoring
Borough Building Rain Garden




WCD Permeable Pavement Monitoring — Visitor Parking

Precast porous paver system

2B gravel base
No. 3 Limestone base §
GS3 soil moisture sensor ' g
CTD 10 pressure transducer r"i
in custom PVC housing 13

Undisturbed earth >
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Monitoring Breakdown:

Unilock Eco-Optiloc Permeable Pavement System:

~ CTD Standpipe 48” — Water level, electrical conductivity, temperature
. _ e s e RSN ~ GS3 6" Subgrade — Soil moisture, electrical conductivity, temperature
fi;it;";“'“"-."*".‘f 2 »-—-' | % — '.‘: e Shver SR SN ~ GS3 18" Subgrade — Soil moisture, electrical conductivity, temperature
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FelxiPave Permeable Sidewalk System:
~ GS3 @ 10” Subgrade — Soil moisture, electrical conductivity, temperature
~ GS3 @ 20” Subgrade — Soil moisture, electrical conductivity, temperature




WCD Permeable Pavement Monitoring — Staff Parking

Precast porous paver
system

-

AR

2B gravel base

oo 2l

CTD 10 pressure
transducer in custom
PVC housing
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No. 3 Limestone base
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GS3 soil moisture sensor
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Undisturbed earth

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

“ | , \-“‘,‘I 4
Rain garden perennial WAL R T
planting mix el L el
Stabilized turf side slope == HE
Soil mix layer i
o
GS3 soil moisture sensors 4”
E .
depth & 10” depths i
CTD 10 pressure transducer = | g
in PVC housing Aty | R
- e \
. e L
2B stone drainage layer ]
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Undisturbed earth
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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




GreenForge Green Roof Monitoring

s
| TS T O s

Sedum planting

3-4” lightweight soil mix

GS3 soil moisture sensors 17,
2", & 3” depths

Drainage board
Protective barrier

Roof material ve——

Monitoring Breakdown:

WCD Green Roof System:
~ ECRN 100 — .2 mm high resolution Rain Gauge
~ GS3 1”7 Grow Media — Soil moisture, electrical conductivity, temperature
~ GS3 2”7 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

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



Westmoreland County Community College Grass Swale Monitoring

e - :

Runnoff from Parking Lot

Stabilized turf profile

CTD 10 pressure transducer
in PVC housing

Soil mix layer

GS3 soil moisture sensors 4
depth & 10” depths

Perforated underdrain
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2B stone drainage layer

Undisturbed earth

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



Sewickley Creek Stream Monitoring
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EMS50G solar wireless
logger

Sturdy tree

Protective housing for cables,
secured in several locations

Stream bank

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

Monitoring Breakdown:

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




Jacks Run Stream Monitoring

Sturdy tree

EMS50G solar wireless
logger

. = Protective housing for cables,
AEREI A SN UPSNSS secured in several locations

o . -
= ST \ N ) 7 . 314
A B "‘{1!.';,_.“ {

VAN ‘b‘\ R4 |

s.
e\

L\ |
\

Stream bank

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

Monitoring Breakdown:

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




Mount Pleasant Municipal Rain Garden I\/Ionitoring
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Rain garden perennial 3{ \\ m:'“)'; )
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Stabilized turf side slope =

Soil mix layer

GS3 soil moisture sensors 4”
depth & 10” depths

CTD 10 pressure transducer
in PVC housing

2B stone drainage layer

Undisturbed earth

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




Loyalhanna Creek Stream Monitoring

EMS50G solar wireless R

logger
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Sturdy tree

Protective housing for cables,
secured in several locations

Stream bank

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

Monitoring Breakdown:

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




Mill Creek Stream Monitoring

Sturdy tree

EM50G solar wireless
logger

Protective housing for cables,
secured in several locations

Stream bank

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

Monitoring Breakdown:

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




Program Development

The evolving process

Pilot Project Grant

Started the WCD Green
Infrastructure Monitoring
Program.

Pilot Project

IWRP/Partnerships

Expanded by geographical
and programmatic project
scope. L.E. Stream
monitoring.

Online Dashboard

Custom online application
developed to analyze and
visualize BMP data and
functionality.

Visualization

Evaluation Metrics

Analyze and implement
methods of quantifying
and evaluating BMP
performance.
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Sewickely Creek Stream at
Lober
WCD.STREAM.001

Precipitation
WCD.PRECIP.001

WCD Green Roof Qutiet
WCD.ROOF 002

Loyalhanna Creek Stream at
Ligonier
WCD.STREAM.003

Jacks Run Stream at
Youngwood
WCD.STREAM 002

Mill Creek Stream at Ligonier
WCD.STREAM. 004

WCD Rear Porous Parking Lot
WCD.PAVER.002

WCD Green Roof
WCD.ROOF. 001

GreenForge Rain Garden
WCD.RG.001

WCD Upper Porous Parking Lot
WCD.FPAVER 001

Westmoreland Community
Colliege Grass Biowale
WCD.RG.002

Mt Pleasant Rain Garden
WCD.RG.003

o

Monitoring Dashboard

County View
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Jacobs Creek-Stauffer Run
HUC-12: {(050200060601)
Area: 3137 acres
Mean Slope: 5.037%

© Ethos Coliaborative & MLZDesign,




Monitoring Dashboard
estmoreland Watershed View
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strict == o [

Jacks Run

HUC-12: (0502000607
Sewickely Creek Stream at UC-12: (050200060702)

Lober 'y | . A Area; 1704 acres
WCD.STREAM.001 - . ot g iy N Mean Slope: 4.351%

Precipitation
WCD.PRECIP.001

WCD Green Roof Outlet
WCD.ROOF.002

Jeanretie

Loyalhanna Creek Stream at
Ligonier N e .\ 4 Bovard
WCD.STREAM.003 SR,

Jacks Run Stream at
Youngwood
WCD.STREAM.002

Greersburg

wg gl\'geTe_k Stre% at Ligonier . Southwest

Gresfns burg

WCD Rear Porous Parking Lot - South
WCD.PAVER.002 “, Greermsburg

.
:

WCD Green Roof
WCD.ROOF 001

: Herminie

GreenForge Rain Garden
WCD.RG.001

WCD Upper Porous Parking Lot | e
WCD.PAVER.001 :

Yo unrngwooy

Westmoreland Community Ma g

College Grass Biowale
WCD.RG.002 ’ ] .

New Stanton

Mt Pleasant Rain Garden
WCD.RG.003

R —

Norve it
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Monitoring Dashboard

estmoreland Site View
onservation

istrict % Contact

Jacks Run
HUC-12: (050200060702)

Sewickely Creek Stream at Area: 1704 acres

Lober

WCD.STREAM.001 7 Mean Siope: 4.351%

Precipitation
WCD.PRECIP001

WCD Green Roof Outiet
WCD.ROOF 002

Loyalhanna Creek Stream at
Ligonier
WCD.STREAM.003

Jacks Run Stream at
Youngwood
WCD.STREAM 002

Mill Creek Stream at Ligonier
WCD.STREAM.004

WCD Rear Porous Parking Lot
WCD.PAVER.002

WCD Green Roof
WCD.ROOF 001

GreenForge Rain Garden
WCD.RG.001

WCD Upper Porous Parking Lot
WCD.FPAVER 001

Westmoreland Community
College Grass Biowale
WCD.RG.002

Mt Pleasant Rain Garden
WCD.RG.003
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Monitoring Dashboard

estmoreland BMP Performance View
Or.lse.rvatlon
Istrict %" About Contact

Time: Tue Feb 20 2018 19:00:00 GMT-0500 (Eastern Standard Time) Frnclpetation
Water Depth 9.06 in. D Prei}g:tgt;%?ég

WCD.RG.002

Westmoreland Community College 24-Hour Cumulative Rainfal (in):

Grass Biowale , | 0.00

Watershed: Not Provided
HUC-12: Not Provided

Logger Details

Decagon Data Service 1.20
Device: 5G106911

Sensor.

Lat/Lon: 40.234976, -79.566547

Performance

Water Level:
Rising

Last viesk [ LI LI S O] Vot Week.

Plant Health =
3{2 = @ Growing Season: B
= x k '\‘k Dormant g
£ 1g = J e o IR 5 06PM 03/15 0BAM 12PM 06PM 03/16 06AM 12PM
= e = @ Heat Stress: =
B 3 ' | ' ; ; . l : l | | ; | ' | Low L= Mostly cloudy throughout the day.
— 0221 12PM  02/22 12PM 02/23 12PM 0224 12PM 0225 12PM 0226 12PM 02/27 12PM @ FrostRisk:
Low Activity Feed for the Entire Time Period =
s 2 o
£ 15 | : Tue Feb 20 2018 19:00:00 - Precip Alert
5 1.0 It has started to rain.
2 05 e e —
T T T T T T 1 1 T 1 T 1 T | p—
Ly 0221 12PM 222 12PM 0223 12PM 0224 12PM 0225 12PM 0226 12PM 02/27 12PM

Tue Feb 20 2018 19:00:00 - Precip Alert

503 Trends & Statistics The rain is slowing or stopping.
= — 0

Tue Feb 20 2018 19:00:00 - Precip Alert
It has started te rain.

| | | I | | | | | | | | |
0221 12PM 0222 12PM 02/23 12PM 0224 12PM 0225 12PM 0226 12PM 02/27 12PM

1ll|1 M_Ll: nlll
] 1} ] 1) [} ] i

02/21 12PM 0222 12PM 0223 12PM 0224 12PM 0225 12PM 02/26 12PM 02/27 12PM

Tue Feb 20 2018 19:00:00 - Precip Alert
The rain is slowing or stopping.

(e ol o FUN S

) QO 0O

recipitation (in)
OO0

v

Tue Feh 20 2018 19:00:00 - Precin Alert
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Monitoring Dashboard

estmoreland BMP Performance View
onservation
iStfiCt%, m About Contact
Time: Wed Jan 31 2018 19:00:00 GMT-0500 (Eastern Standard Time) Freciitation
RS Water Depth: 8.46 in. D Preciiution:
WCD Rear Porous Parking Lot 24-%our Cumulative Rainfal (in):

Watershed: Not Provided
HUC-12: Not Provided

Logger Details

Decagon Data Service 1.20
Device: 5G106710

Sensor.

Lat/Lon: 40 308739, -79.496666

Performance

Trends & Statistics Change S
8 : - S ‘vf\-— prora— ~ ﬁ Py A y o P %
C— 6 — Q
% 4 - E 12PM 06PM 03/02 06 AM 12PM 06PM 037110 06 AM
a 5 2 = Light snow (1-2 in.) starting this evening, continuing until tomorrow morning
8 I I I I I I I I 1 I 1 I 1 1 | ~

Feb2018 02/03 0205 0207 Q209 0211 02113 0215 02117 0218 0221 0223 02/25 0212 = _ -
Activity Feed for the Entire Time Period

- -
£ 3] f ‘%ﬂmm‘m No Activity to Report. Try ancther date range.
B 2 - il 1servation
= 1 istrict 5
5 0 T T T T T T T T T T T T T 1
Ly Feb 2018 02/02 02/05 0207 0209 0211 02/13 0215 0217 02119 02721 02123 D225 02127
_ Miscellaneous Change
e 40 T e
L 30 —~
S 28 —
o 10 —
£ 0
- T T T T T T T T T T T T 1 T |
= Feb 2018 02/03 02/05 02/07 0209 0211 02/13 02/15 2117 0219 02/21v D2/23 D225 02127
= 04
T 0.3
S 02 [
™ 0.1 |
& 00 T T gt T 4‘!'."‘ 1 -+ el T T |
§ Feb 2018 02/03 (02/05 207 02/09 02/11 02/13 02/15 02117 0219 02721 02723 02/25 02/27
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Monitoring Dashboard
estmoreland Watershed View

onservation
istrict o= m About

4]
< " ,
White Oak ’J’f : : R . R~ e annette Sewickley Creek

Sewickely Creek Stream at <
Lober !
WCD STREAM.001

Precipitation | ' ' : - _ A : '

WCD.PRECIP001

/ ,- : HUC-12: (050200060704)
' . Area: 3746 acres
Mean Slope: 4.72%

Greernsburg
WCD Green Roof Outiet
WCD.ROOF 002

Southwest
Greensburg
-

Loyalhanna Creek Stream at o gt
Ligonier 4 ‘ | ' South
WCD.STREAM.003

Greensburg
-

Jacks Run Stream at |
Youngwood utls .; '
WCD.STREAM 002 f r o N N

S Herminie

-

-

Mill Creek Stream at Ligonier
WCD.STREAM.004

-

WCD Rear Porous Parking Lot
WCD.PAVER. 002 YO ungwooy

WCD Green Roof

WCD.ROOF 001 S LY

New Stanton
GreenForge Rain Garden ;
WCD.RG.001

Yukon

WCD Upper Porous Parking Lot West.Newton
WCD.PAVER 001

Westmoreland Community
College Grass Biowale
WCD.RG.002

Mt Pleasant Rain Garden
WCD.RG.003
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Monitoring Dashboard

estmoreland GI Performance View
onservation

istrict % About Contact

Time: Tue Nov 14 2017 19:00:00 GMT-0500 (Eastern Standard Time) Precipiiation

. H p - .t - :
WCD.S TREAM.DO1 Water Depth 17.32 in. & retr:\;g: ggﬁ*.?ng

Sewickely Creek Stream at Lober 24-Hour Cumulative Rainfal (in):

0
Watershed: Not Provided
HUC-12: Not Provided

Logger Details

Decagon Data Service 1.20
Device: 5G106452

Sensor.

Lat/Lon: 40.246873, -79.767304

Hydraulic Conditions

Lost o IR | I S Y O] Vet ek

=
Brook Trout Health Change IR
= =~
28 ] ,\/\ Growth and Survivability: i 8
= 30 / Below ldeal Temperature g ;
= 20 - , . o] o6 PM 03/15 06 AM 12PM O06PM 037116 06 AM 12PM
= 10 @ Spawning Conditions: s =
= 0 l l r ' l . r ' l Spawning Season - Ideal Conditions % Mostly cloudy throughout the day.
— 11115 11/16 11117 11/18 11119 11120 11/21 1122
Activity Feed for the Entire Time Period e
Qg =,_ o et — — e s e e e e =
£ 8§ x B s Tue Nov 14 2017 20:10:00 - Brook Trout Heaith
s 037 Alert . < ,
= 35 = Great news if you love fishing. Water temperatures
O . T T T T T T T T 1 have risen to ideal spawning temperatures.
L 11115 11/16 1117 11718 11/19 11/20 11121 11122
q Trends & Statistics Change
Ay
. 30—
& 20 -
o 10
% 0 T T T T T T T T 1
I 11115 11/18 1117 1118 11719 11/20 11721 11722 Thu Nov 16 2017 20:25:00 - Brook Trout Health
Alert
o i Great news if you love fishing Water temperatures
= 8% Y have risen to ideal spawning temperatures.
S 0.04-
T 0024 : ;
o 000—— — T i T T ¥ l -
§ 11115 11116 1117 11118 11/19 11720 11721 11122
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Sewickely Creek Stream at
Lober
WCD.STREAM.001

Precipitation
WCD.PRECIP.001

WCD Green Roof Outlet
WCD.ROOF.002

Loyalhanna Creek Stream at
Ligonier
WCD.STREAM 003

Jacks Run Stream at
Youngwood
WCD.STREAM.002

Mill Creek Stream at Ligonier
WCD_STREAM.004

WCD Rear Porous Parking Lot
WCD.PAVER.002

WCD Green Roof
WCD.ROOF 001

GreenForge Rain Garden
WCD.RG.001

WCD Upper Porous Parking Lot
WCD.PAVER.001

Westmoreland Community
College Grass Biowale
WCD.RG.002

Mt Pleasant Rain Garden
WCD.RG.003

Monitoring Dashboard

Site View

Ligoniaf Twp

Ligonief

-

7 4
-

"ngo_mer '

Loyalhanna Creek-Rock Hollow
HUC-12: (050100080104)
Area: 2710 acres
Mean Slope: 7.103%

|

Contact
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WCD.STREAM.003
Loyalhanna Creek Stream at
Ligonier

Watershed: Not Provided
HUC-12: Not Provided

Logger Details

Decagon Data Service 1.20
Device: 5G106909

Sensor.

Lat/Lon: 40.247103, -79.250316

Monitoring Dashboard

GI Performance View

Time: Sun Feb 11 2018 16:00:00 GMT-0500 (Eastern Standard Time)
Water Depth: 43.78 in.

”D e ———

Precipitation

Precipitation:
Not Rsining

Hydraulic Conditions

@ Spawning Conditions:

Contact

Brook Trout Health = 3
100 — Growth and Survivability: % g
28 % Below ideal Temperature §
40 - F‘MM S p6PM 03/09 O06AM 12PM O06PM 0310 06 AM 12PM
=

Not currenly spawning season

=S WL , 2 . i
0 : : | : [ : T 1 | : ; : | Snow (1-3 in.) starting this evening, continuing until tomorrow morning.

Feb 2018 02/03 0205 0207 0209 02/ 0213 02/15 0217 02198 0221 0223 D225 02/27

Depth (in)

Activity Feed for the Entire Time Period

B L — —
§ B:15 =pem———a— et I SIS, e ——— No Activity to Report. Try ancther date range.
S 0.10 = e Vation
= 0.05 -~ Istrict S
—~ 000 | I | ] I I I I I | I 1 I 1 |
O
Ly Feb 2018 02/02 02/05 0207 0209 0211 02/13 0215 0217 0219 02721 02723  0D2/25 02127
Trends & Statistics -

50 Change
L 30
— 20
o 10
QE) 0 1L I | I I I | I | | | | | | |
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westmorelandstormwater.org

< &; ‘ @ www.westmorelandstormwater.org w
estmoreland
Onserva% HOME INTEGRATED WATER RESOURCE PLAN (IWRP) v Gl MONITORING DASHBOARD RESOURCE LIBRARY CONTACT 2]
Istrict |

-

Home of the Westmoreland County Integrated Water Resource Plan

Youghiogheny River-Sewickiey Creek
HUC-12: (050200061201)
Area 1384 acres
Mean Slope 5 684%

WCD.RG.001
Green Forge Rain Garden

WCD.ROOF.001
Green Forge Green Roof

WCD.STREAM.OO1
Sewckiey Creek Stream Gauge at
Lowber

WCD.STREAM.002

Ml Creek stream gauge at
Loyaihanna Nature Traill and
sewage lreatment plant

WCD.PAVER.OO1

PN - Gl'Monitoring Dashboard

Noteworthy Storm Events Recent Alerts Resources

The following storm events were recorded over the past month Cntical alerts assov.ated with various monitoring events can be found Below are a series of hyperlinks 10 various other WCD projects and
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