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City of Allentown 
Stormwater Bureau

Mike Schmidt – 
Environmental Compliance Specialist

Gabe Caprio – 
Stormwater Education Manager



Prof. Karen Tuerk

Dr. Erika Iyengar

Three summers working with a total of 33 Muhlenberg College 
student researchers and two professors



• Project Overview

• Site Selection

• Stream Characterizations

• Water Chemistry

• Collection Methods

• Macro Counts/Raw Data

• Data Interpretation

• Presentation Options For 
Study And Data



What is Stormwater?



Municipal Separate Storm Sewer System (MS4)



Municipal Separate Storm Sewer System (MS4)

$480M Asset
350 Miles of Pipe 

5 Waterways

8,800 Inlets

21 Safety Grates

280 Outfalls

3,600 Manholes

320 Water Quality/Detention Facilities
44 Swales



2024 Pennsylvania 
Integrated Water 
Quality Report
Integrated Report 
2024

Allentown Storm Infrastructure Map

https://storymaps.arcgis.com/stories/7af67824d6924b88b544dbad302ebc4f
https://storymaps.arcgis.com/stories/7af67824d6924b88b544dbad302ebc4f
https://storymaps.arcgis.com/stories/7af67824d6924b88b544dbad302ebc4f
https://experience.arcgis.com/experience/368a9200df5e43eb8267dcbdb34a0ccc
https://experience.arcgis.com/experience/368a9200df5e43eb8267dcbdb34a0ccc
https://allentownpa.maps.arcgis.com/apps/webappviewer/index.html?id=83dd2466524e422a8dd72c3fa2d358da






Streambank Erosion

• Sediment depositing from flooding and 
stormwater can change the stream 
bottom composition. 

• Changes to stream flow and course occur 
over time.



Seven sites along 
Little Cedar Creek, 
an urban stream



Collected, sorted, and weighed the various 
sediment size categories from each site
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Water Chemistry
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Dry DISSOLVED OXYGEN, mg/L Average Wet DISSOLVED OXYGEN, mg/L Average
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Dry TOTAL SUSPENDED SOLIDS, mg/L Average Wet TOTAL SUSPENDED SOLIDS, mg/L Average
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How does pollution in stormwater affect macroinvertebrates?

• They are sensitive to changes in the 
ecosystem.

• Many live in an aquatic ecosystem over a year 
or more. Meaning that we can learn more 
about the waterway than from taking just 
chemical parameters. 

• They do not easily escape changes to water 
quality.

• Collection methods are easy and 
inexpensive, unofficial counts can be done 
during water testing. 



What are Macroinvertebrates?



Figure 4. Some common taxa in our samples. (A) ostracod*; B) Chironomids; (C) Isopods; (D) Mayflies, 
(E) The invasive New Zealand mud snail* 
* photo (A) Piter Keo, earthlingnature.wordpress.com; (E) PA Fish and Boat Commission web site, www.fishandboat.com)

4A 4B

4D

4C 4E



SAMPLE COLLECTION





Looking Below the Surface (pa.gov)

Collection Methods

https://gis.dep.pa.gov/macroinvertebrate/index.html


Measured stream parameters (width, depth) &
water velocity (floating ping pong balls!)



MACROINVERTERATE 
RESULTS



Site
Density
Average

Density
1 SD

SW 
Average

SW 
1 SD

1 143.0 125.2 1.9 0.3

2 297.0 421.0 1.8 0.4

3 126.5 59.9 2.0 0.2

4 229.2 47.7 1.7 0.4

5 283.8 311.2 1.6 0.3

6 569.2 256.7 1.3 0.3

7 1170.2 769.0 0.9 0.4

Average density of organisms within a quadrat 
& Shannon Weiner Diversity Index (SW) per site,)

The extreme 
increase in 
sites 6 & 7 
was largely 

due to 
ostracods.

Select data from 2023; first summer of sampling
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Even large differences within quadrats at a site, 
As evidenced by the large error bars. 

Streams are patchy entities!
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There can be very large differences among years, 
so best to sample more than one year



Fun For All Ages

High School
• Leaf packs or Kick Nets
• Follow specific sampling 

parameters and procedures
• Identify main species 

(Stoneflies, Mayflies, 
Caddisflies, Dobsonflies, 
Riffle Beetles, etc.)

• Calculate EPT Index

Undergrad
• Kick Nets
• Follow DEP parameters and procedures for 

sampling
• Identify ALL species
• Calculate Shannon-Weiner Index (or other 

index)
• Present finished data in poster form



Fun For All Ages

Elementary
• Leaf packs
• Count total number of 

insects
• Try to identify Stoneflies & 

Mayflies

Middle School
• Leaf packs or Kick Nets
• Sample at random
• Count total number of 

insects 
• Identify main species 

(Stoneflies, Mayflies, 
Caddisflies, Dobsonflies, 
Riffle Beetles, etc.)



List of the most key 
pieces of equipment – 

Kick Net
• Fishing license and educator collection permit $27.97 (PA Fish & Boat)

• Hip waders or water shoes (closed toes for kicking) $40ea. (Amazon)

• Quadrats (and white rocks for marking kick sites) Cost of PVC and Cost of 
Paint

• D-Nets $115 (www.LaMotte.com)

• Feather forceps or dissecting tweezers $10 for 5pk (Amazon)

• Plastic tubs for collecting and holding samples $1.25ea. (Dollar Tree)

• 1gal. Plastic bags (if taking samples back to classroom) $1.25ea. (Dollar 
Tree)

• Rite in the Rain paper $30 for 3pk (Amazon)

• Measuring tape, ping pong ball and timer (stream flow) ~$20 (Amazon)

• Yard stick (stream depth) $8 (Amazon)

• Habitat assessment forms No Cost

• Dissecting scopes $225ea.- AmScope (Amazon)

• Ice Cube Trays or Petrie Dishes $1.25ea. (Dollar Tree)

Total = ~$175.00



List of the most key pieces of 
equipment – Leaf Pack

• Fishing license and educator collection permit $27.97 (PA Fish & Boat)

• Hip waders or water shoes (closed toes for kicking) $40ea. (Amazon)

• Onion or Mesh Bags $8 for 90pk (Amazon)

• Scale $10 (Amazon)

• Anchor (rebar or twine to tie bag)$5.48 ½” x 2ft ea. (Home Depot)

• Sledgehammer or Mallet $40 (Home Depot)

• Tree Identification Guide $20 (Amazon)

• Feather Forceps or Dissecting Tweezers $10 for 5pk (Amazon)

• Plastic tubs for collecting and holding samples $1.25ea. (Dollar Tree)

• 1gal. Plastic bags (if taking samples back to classroom) $1.25ea. (Dollar 
Tree)

• Rite in the Rain paper $30 for 3pk (Amazon)

• Measuring tape, ping pong ball and timer (stream flow) ~$20 (Amazon)

• Yard stick (stream depth) $8 (Amazon)

• Habitat assessment forms No Cost

• Dissecting scopes $225ea.- AmScope (Amazon)

• Ice Cube Trays or Petrie Dishes $1.25ea. (Dollar Tree)

Total = ~$75.00



https://www.pa.gov/content/dam/copapwp-
pagov/en/fishandboat/documents/forms-
permits/scicoll_interimsolution_application_form.pdf

https://www.pa.gov/content/dam/copapwp-pagov/en/fishandboat/documents/forms-permits/scicoll_interimsolution_application_form.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/fishandboat/documents/forms-permits/scicoll_interimsolution_application_form.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/fishandboat/documents/forms-permits/scicoll_interimsolution_application_form.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/fishandboat/documents/forms-permits/scicoll_interimsolution_application_form.pdf
https://www.pa.gov/content/dam/copapwp-pagov/en/fishandboat/documents/forms-permits/scicoll_interimsolution_application_form.pdf


QUESTION/COMMENTS?

Gabriel.Caprio@allentownpa.gov
Michael.Schmidt@allentownpa.gov
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