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How PSU Master Watershed Stewards 

Can Help Municipalities & EAC’s 

Inventory, Assess & Fix Their Stormwater BMPs

Ross Snook, MWS Co-Lead 

• BS Earth Science, PSU

• Master Watershed Steward – Montgomery County, PA

• Environmental Advisory Board (EAB) Chair, New Hanover Township

• Township Supervisor, New Hanover Township

(BMP literally means “best management practice”, but in stormwater context,

means a discrete stormwater control or structure, like a detention basin)
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This project was made possible by 2020 & 2021 

PSU Science to Practice (S2P) Grants to:

1. Create first-ever comprehensive inventory, performance rating

and online GIS map of stormwater BMP controls in Pennsylvania 

2. Provide essential stormwater BMP education and tools for

municipalities and other entities to enhance stormwater 

management, planning & study

3. Introduce an environmental review of development plan sets

per Stormwater Ordinance & ERSAM Procedures

(Existing Resource and Site Analysis Map) 

Stormwater Best Management Practices (BMP) Inventory & Mapping

- Pennsylvania -
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We created an 8-step process to help municipalities 

better manage stormwater (SW) in PA

Prepare (educate and download standard “guiding” forms)

Start an inventory of SW BMP controls in your municipality

Locate and measure each SW BMP control

Inspect maintenance conditions of each SW BMP

Assess the performance of each SW BMP to manage stormwater 

Fill out & submit your listing of all municipal SW BMPs to the PA map  

Use your data to determine basin retrofits, fix maintenance issues…

Enhance Development Plan Set Reviews from an environmental POV
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Prepare for the stormwater management BMP

inventory, assessment & mapping in your town
1

>Montco Penn Extension Stormwater 

BMP Education & Mapping

A. Become informed 

• Watch educational videos

B. Download standard guiding forms

• Stormwater BMP Control 

Field inspection form

• Municipal Stormwater BMP 

inventory & assessment list

Let’s walk through some key 

educational points…

https://extension.psu.edu/programs/watershed-stewards/counties/montgomery
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Most of PA’s 83,000 stream miles are impaired 
by agriculture, mining, development, point source pollution, etc.

Pennsylvania Stream Impairment (arcgis.com)

https://www.arcgis.com/apps/MapSeries/index.html?appid=63742d64fe89441fb8f01ee8558cb689
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Only streams within PA MS4 municipalities are 

monitored by DEP, leaving most up to municipalities

PA MS4 Municipalities
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Stormwater is any type of precipitation generated 

during a storm event—it continues to rise in PA

>NCIS PA State Summary Precipitation 

Significant increases, without downturns, since 1995

https://statesummaries.ncics.org/chapter/pa/
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Stormwater runoff greatly impacts our water as it 

erodes soil and carries pollutants to our streams

Photos: Lower Frederick Township, Montgomery County, PA

#1 PA water pollutant:

silt
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How can we also handle increasing runoff from 

sump pump discharge?

1. Include sump pump discharge in stormwater calculations

2. Restrict building below the Seasonal High-Water Table (SHWT)

Photos: New Hanover Township, Montgomery County, PA
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New developments are required to control same  

stormwater runoff as site did before development

How can this be accomplished?

Photo: New Hanover Township, Montgomery County, PA
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Nature controls stormwater best! 
For example, wetlands are key, like the kidneys of the water cycle

"Sodden" by Nicholas_T CC BY 2.0 "Woodland" by WayShare CC BY-ND 2.0

-The new PA Model Stormwater ordinance prioritizes natural SW BMPs

-Unfortunately, most existing SW BMPs in PA are man-made (“structural”) 

https://www.flickr.com/photos/14922165@N00/2819780716
https://www.flickr.com/photos/14922165@N00
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://www.flickr.com/photos/47042618@N06/5342410738
https://www.flickr.com/photos/47042618@N06
https://creativecommons.org/licenses/by-nd/2.0/?ref=ccsearch&atype=rich
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Dry Detention Basins (primary BMP since 1970), 

mainly reduce runoff volume of 1 to 100yr storms 

-Detains runoff, to attenuate runoff peaks and slowly releases water

through an outflow sized to drain over 1-3 days

-Has overflow to limit water level & reinforced spillway to direct excess

-Has screen mesh on outflows & overflows to filter debris from discharge

Photo: Lower Frederick Township, PA Photo: New Hanover Township, PA

Unfortunately, many orifices are too large for today’s precipitation
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Retention/Infiltration Basins retain runoff then 

slowly infiltrate & evaporate it over 4 days

-Retains water after precipitation events—no outlet structure

-Shallow areas designed to temporarily hold & infiltrate 1.5” storm runoff 

-An engineered overflow structure should be provided for larger storms

-Has a spillway (reinforced notch at top of berm) to direct excess

-Occasionally has stilling basin to reduce velocity and sediment 
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Managed Release Concept (MRC) Basins simulate 

infiltration

-Used where infiltration is unfeasible, so infiltration is simulated

-Runoff from 1.2” rainfall is impounded in vegetation, filtered, 

then slowly released to an underdrain, covered with amended soils 

-Additional runoff is stored above, in a vegetated pond, where some

is evaporated and some is slowly infiltrated

-Occasionally coupled with a detention basin for volume control
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Wet Ponds retain water in a permanent pool with 

additional vegetated capacity above the pool

-Normally used in areas with naturally high groundwater table 

-Almost always has a permanent pool with a forebay for water quality

-Most have an overflow structure to limit water levels in addition to a

reinforced spillway to direct excess

-Sometimes includes aeration to limit algae growth & cool the water 
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Rain Gardens pool runoff, then slowly filter, 

infiltrate & evaporate it using native vegetation

-Normally used for smaller runoff volumes, like roof & sump pump runoff,

but can be used effectively in series with other BMPs

-Excavated shallow surface depression filled with infiltrating planting soil

-Planted with deep-rooted native vegetation to capture & treat runoff

-Also provides wildlife & pollinator habitat and aesthetic value

Photo: Borough of Ambler Rain Garden
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All SW BMPs, natural and constructed require 

ongoing maintenance to adequately perform!

1. The PA SW BMP Manual has guidelines for each type of BMP

2. Municipalities must ensure proper O & M language to properly 

maintain BMPs and have a procedure to enforce it

Photo: Lower Frederick Township, PA
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Start an inventory of SW BMP controls collected

from your municipal manager & engineer

A. Ask your municipal manager or engineer for any lists they have used 

to track and inspect BMPs

B. Get lists of BMPs maintained by your municipal maintenance 

department

C. Use google satellite maps to scan for probable BMPs

D. If you are a MS4 municipality, start with stormwater BMPs reported in 

your annual MS4 status report (PCSM BMP Inventory) to the DEP

2
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Locate and measure each SW BMP control

using the SW BMP Field Inspection Form

Why?

1. Ensure data is accurate 

and precise, for instance:

• Discrete location

• SW BMP category

• SW BMP type

3

*Focus on core information 

for a basic inventory (page1)

*Focus on these most 

impactful, volume-control 

basin BMP categories
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Use an App to find latitude & longitude, and to 

photograph key BMP features and conditions 

-Take pictures in immediate

location of basin, to ensure

accurate latitude & longitude

Photo: Lower Frederick Township, Montgomery County, PA
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Inspect conditions of each SW BMP to ensure it 

is properly maintained
4

*Inspect after every significant storm, minimally annually

1. Erosion

2. Stagnant water

3. Inadequate vegetation

4. Accumulated debris/sediment

5. Damaged pipes or structures

6. Missing/damaged grate on outlet or overflow

7. Spillway not reinforced

8. Clogged orifice or riser

9. Berm failure (collapse, slumped, washed out…)
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Assess the performance of each SW BMP to 

manage stormwater as needed 
5

Determining SW BMP performance requires 3 inspections:

1. Prior to any rain in last 5 days 

2. Day of significant rain >1.5” to ensure water did not drain too quickly

3. End of day 3 or 4 after significant rain to ensure basin drains as required

(For now, only inspect large basin type stormwater BMPs)

Select 1 appropriate rating:

• Works Properly  (Empties in 1-4 days and does not overflow)

• Doesn’t Work Properly (Empties too fast, too slow, or overflows)

• Not Assessed Yet
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Fill out & submit the list of all municipal SW 

BMPs to your municipality & PSU SW map team 
6

*Only this inventory data is required to “get on the map”

Inspection Data

Inventory Data

Operations & Maintenance Data   and   Key Measurements
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PSU GIS mapping team will load your info onto the 

PA Stormwater BMP Map Website:>http://bit.ly/PAStormWaterMap

*Map is work in progress

https://harryc.maps.arcgis.com/apps/webappviewer/index.html?id=40692af46b7148beae1ab17cf3bd201b
http://bit.ly/PAStormWaterMap
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Use your data to determine which basins are 

potential candidates for retrofits, for example:

Detention basins rated “Doesn’t Work Properly” with bottom orifice diameter 

> 1” can be candidates for retrofitting

7a
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Retrofitting a detention basin with a minimizing 

orifice plate is simple and very cost-effective 

…Imagine if every Detention Basin in PA was appropriately retrofitted?

…Imagine if these minimizing plates were automated, base on precipitation?

Local Guide to retrofitting basins: 

>PEC_BasinRetrofitGuide.pdf (pecpa.org) 

PWD Field Team; basin at Foxfield and Pennlyn in Lower Gwynedd

Metal plate minimizing 

orifice size costs < $500

https://pecpa.org/wp-content/uploads/PEC_BasinRetrofitGuide.pdf
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Use your data to ensure BMPs are properly 

maintained, such as these common issues:

Missing grate on orifice

Debris & sediment 

Erosion in basin

Data: Lower Frederick Township, Montgomery County, PA

7b
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Enhance Your Development Plan Set Review 

process from an environmental perspective

Framework categorization based on The Natural Capital Project by Gretchen Daily I     Photos: licensed under CC BY 2.0

8

Environmental Resources

Framework categorization based on The Natural Capital Project by Gretchen Daily

Environmental Services

• Clean surface water

• Clean ground water

• Healthy soil

• Open space 

• Noninvasive flora

• Noninvasive fauna…

• Stormwater control

• Water purification

• Food production

• Pollination

• Climate control 

• Wildlife habitat

• Recreation…

I     Photos: licensed under CC BY 2.0

(A systematic refinement of current ERSAM Procedures)

https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
https://creativecommons.org/licenses/by/2.0/?ref=ccsearch&atype=rich
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Download the Environmental Plan Review Guide

to conduct your review of a plan here:

-Let’s review the form in detail…

>Penn Extension Stormwater Education & Resources

https://extension.psu.edu/programs/watershed-stewards/counties/montgomery
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A. Collect key impactful current environmental

conditions of the planned development site

-The first 6 conditions are found throughout the plan set (examples to follow)

-Toxic conditions can be found in Phase 1 & II Environmental Site Assessments

-Invasive flora & fauna might be found in “existing conditions” of the site plan 

and by walking the site (with permission)

Topography (height, depth, relief)

General Flow of Water Through Site

Depth to Bedrock

Depth to Seasonal High Water Table  (SHWT)

Soil Types

Soil Classes (A, B, C, D)

Known Toxic Conditions

Known Invasive Flora

Known Invasive Fauna

Other

What key impactful Environmental Conditions are on/adjacent to the site?
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Topography typically found in existing conditions 

design document:
• What is the topographic relief (difference between highest and lowest elevation)?

• What is the general flow of water through the site?

Example Plan Set From Jackie ONeil

https://www.flickr.com/photos/8521690@N02/15007676965
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Soil attributes & limitations found in PCSWM plan 

(depth to bedrock & SHWT, hydric, infiltration…)

Example Plan Set From Jackie ONeil

https://www.flickr.com/photos/8521690@N02/15007676965
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B. Collect all the key infiltration testing results to 

easily refer to when evaluating the plan design

-Let’s see where to find the information…

Infiltration Test 
ID

Infiltration 
Rate 
(inches/hr)

Redox 
Features 
(inches)

Depth to 
SHWT*
(inches)

Depth to 
Bedrock
(inches)

Depth 
of Test
(inches)

Final 
Elevation 
(at test site)

Diff B/T Pre 
& Planned 
Const. Test 
Elevation

Test 1

Test 2

Test 3

Test 4

Test 5

Test 6

Test 7

Test 8

Test 9

Test 10

Test 11

Test 12

Test 13

Test 14
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Most infiltration info is on stormwater management 

plan (PCSWM)--if not, in soil engineer’s report

Photos: Example Soil Engineer’s Report From New Hanover Township, Montgomery County, PA

• It’s informative to overlay infiltration test map with soil map, BMPs & structures

https://www.flickr.com/photos/8521690@N02/15007676965
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Most infiltration info is on stormwater management 

plan (PCSWM)--if not, in soil engineer’s report

Photos: Example Soil Engineer’s Report From New Hanover Township, Montgomery County, PA

Example Plan Set From Jackie ONeil

https://www.flickr.com/photos/8521690@N02/15007676965
https://www.flickr.com/photos/8521690@N02/15007676965
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C. Given environmental resources, impactful

conditions & the development plan, ask:  

1. Are the planned structures located to preserve/protect as much of the 

environmental resources and services as possible? For example:

A. Are zones of concentrated building in the areas of the worst infiltration?

B. Do planned structures avoid the best ground water recharge areas?

C. Do planned structures avoid heavily wooded areas and large trees?

D. Are planned below grade structures at least 2’ above the SHWT?

E. Do planned structures avoid rich soils or highly absorbent soils?

F. Are riparian buffers well-protected in the plan?

G. Does the plan maximize natural stormwater BMPs groundwater recharge?

H. Are other sensitive environmental areas avoided or protected?
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2. Does the plan mitigate key environmental risks? For example:

A. Does the stormwater plan maximize green infrastructure/LID (Low Impact 

Development) over constructed stormwater BMPs?

• If not, has it been appropriately justified?

B. Are any SW Basins in limiting zones, such as bedrock, hydric soils, SHWT?

C. Do landscaping plans call for non-natives, monocultures, large mowed areas?

D. Does the plan test for & mitigate contaminants on/adjacent to site?

E. Is any contaminated construction fill planned to be used (in plan fine print)?
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3. Has adequate infiltration testing been done?

A. Was a test done at every planned building, SW BMP & recharge location?

B. Was infiltration testing done between January-June?

• If not, was the proper 24-hour pre-soak protocol observed?

(as specified in the PA DEP Stormwater Manual Appendix C)

C. Were all test pits deep enough for planned uses, such as basements, 

SW BMPs, recharge areas?

D. Is the surface elevation of test pits for all planned infiltration BMPs at the 

same final planned elevation?

E. Do all the planned infiltration type stormwater BMPs have an infiltration test 

that indicates an infiltration rate above the required minimum .2” per hour?
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Ensuring planned stormwater BMPs adequately 

manage stormwater will mitigate future problems 

and reduce increasing costs due to stormwater



College of Agricultural Sciences

In addition to education and online tools, 

you have one more resource to tap…

Almost 800 Master Watershed Stewards spread across 30 counties in PA 
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Have questions or want assistance getting started with 
your municipality’s inventory? 

William (Ross) Snook

WRS60@PSU.edu

mailto:WRS60@PSU.edu

