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* Project Overview

e Site Selection

e Stream Characterizations
e Water Chemistry

e Collection Methods

e Macro Counts/Raw Data
e Data Interpretation

* Presentation Options For
Study And Data
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W\unicipal Separate Storm Sewer System (W‘SA‘)

$480M Asset
350 Miles of Pipe

3, 600 Manholes 8,800 Inlets

E
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Home/Business __ ' I Catch Basin
- Wastewater | <% Re=® Siee

Sewer Lataral/l
Underground
7 ™\ Stormwater
Sewer Pipe () Drainage Pipe
Wastewater enters the sanitary 2 f Surface runoff enters the

sewer system and fiows : underground storm drain system
to the treatment facility. and flows directly lo waterways.

320 Water Quality/Detention Facilities
44 Swales
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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
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Streambank Erosion

e Sediment depositing from flooding and
= §to-rmwater can change the stream

%ot’gom composition.

. Changes to stream flow and course occur
over time. '




- Seven sites along
thtle Cedar Creek,

an urban stream
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Description of particle size

very large - 11.5
—_— -11.0
large -10.5
—_— - 10.0
Medium -95
e -9.0
small -8.5
- 8.0
large -15
e e -7.0
Small -6.5
-6.0
VETY coarse -5.5
—_— -5.0
coarse -45
Pebble -4.0
medium -35
fine -25
_— 20
very fine Granule - 1.5
-1.0
VETY Coarse -0.5
—_—— 0
coarse +0.5 0.707
—_— +1.0 0.500
medium +1.5 0.354
—_— +2.0 0.250
fine +2.5 0.177
—_— +3.0 0.125
very fine 0.088
+4.0 — 0.063

+ 80 — 0.0039 -

+12.0 0.00024 - - 12.0




Lake

100%
90%
80%
70% 0% sand
60% @ % gravel
50% E % cobble
40%
30%
20%
10%
0%
1 2 3 4 5 6 7

Sites in the stream
Downstream Upstream

% of the sediments collected

Proportions of variously sized sediments. More small-sized
sediment far upstream of the lake (sites 6 & 7). Downstream of
the lake (sites 1-4) were relatively similar.






Average Dissolved Oxygen for Streams in the City

Average pH for Streams
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Average Total Dissolved Solids
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Average Total Phosphorous and Orthophosphate for

Average Total Suspended Solids for Streams

Streams
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MAN-MADE _, X ZZi}é;;fesg.nsitive to changes in the
WATER PROBLEMS

* Many live in an aquatic ecosystem over a year
or more. Meaning that we can learn more
. - 5. . about the waterway than from taking just
- 4 DIOXIDE ~ SULPHUR SMOKE & - chemical parameters.
S P g POXIN= ~ EXHAUSTS .AEBEET[‘.'E -
; - ' ol b i ] “ * They do not easily escape changes to water
.+ PESTICIDES | < URBA ] Lf::‘r"f' SRty quality
ﬁ,‘ e - L - Sver EAHHE?:HI?E- INSECTICIDES _ * Collection methods are easy and
- , ' ] inexpensive, unofficial counts can be done
" during water testing.
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Group 1: Pollution Intolerant Species

Tx€ T &

Mayfly Riffle Caddisfly Stonefly Right-Handed
Beetle Larva Snail

Sowbug Scud Clam Crayfish Damselfly
Larva

Group 3: Pollution Tolerant Species

()Y

Aquatic Midge Leech Black Fly Left-Handed
Worm Larva Larva Snail




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)






STREAM QUALITY SAMPLING DATA SHEET Stream Conditions/Water Quality

Watershed:

Site Location: Stream-flow rate ____High ____Normal ___lLow

Stream - ——Cloudy __Muddy____Odor
[ Wam T Feightaverage [ FPs T GFlow |
Leaf Packet placed today (/| Macroinvertebrates Collected (Y/N) ———_

Wet Chemisty

Parameter .

Water Temperature, °C Circle All That Apply;

— - Stream Bottom (Sandy, Rocky, Large Stones, Leaf Debris/Vegetation, Algae, Other)
Conductivity, nSlcm?

Dissolved Oxygen, Odor{Sewage, Rancid/sour, Petroleum, Chemical, Sulfide, Other, Not Applicable)
| Chlorine, mgiL

Color{ Clear, Brown, Gray, Yellow, Orange, Red, Green, Other, Not Applicable)
Surfactants, mg/L
| Turbidity, STU Turbidity(Clear, slight cloudiness, Cloudy, Opaque, Not Applicable)

T S 2 thizsection Slogae cobectedt . Floatable (Sewage, Suds, Petroleum, Litter, Other, Not Applicable (NA)
:;ﬂ:‘:es Deposits/Stains(Oily , Flow Line, Paint, Other, Not Applicable (NA)
Caddisflies (Case Building)
Caddisflies (Net Building)
Watersnipe Flies
Riffle Beetles
Water Pennies
Midge Flies
Alderfiies
Damselfiies
Dragonflies
Craneflies
| Hellgrammites/Dobsonflies
Sowbugs
| Scuds
Crayfish
| Clams/Mussels
Elackflies
| Gilled Snails
Lunged Snails
| Aquatic Worms
Leeches
| White Midge Flies
Red Midge Flies
| Flatworms/Planaria
Crane Fly Larvae
Unidentified/Other

Abnormal Vegetation{ Excessive ,Partially/ Totally Inhibited, Not Applicable (NA)

Algae Growth, Brown .Orange, Green, Other, Not Applicable (NA)




Profile View

Pool Areas of slow flowing, deep
iwater, often on the outside of bends

Run: Smooth, unbroken fiow,
connecting riffles and pools

Riffle: Fast shallow flow owver
boulders and cobbles which break
the water surface



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

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




MACROINVERTERATE
RESULTS
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Summer of sampllng
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Density Density
Average

143.0
297.0
126.5
229.2
283.8
569.2

1170.2

1SD

125.2
421.0

59.9

47.7
311.2
256.7

769.0

dex (SW) per site))

LA

SW
Average

1.9
1.8
2.0
1.7
1.6
1.3

0.9

Foals —
o




20

15

Average % EPT
o

Even large differences within quadrats at a site,
As evidenced by the large error bars.
Streams are patchy entities!

%EPT
m 2023
2024
I
1 2 3 4 5 6 7

- Error bars are +/-1SE

N =6 per bar
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Shannon-Weiner Diversity Index

W 2023 @ 2024

1 1 1
- |
“ | | ]

Sites

Error bars are +/-1SE
N =6 per bar



Average #/m2

1200

1000

800

600

400

200

There can be very large differences among years,
so best to sample more than one year

—

Animals/square m
m 2023
2024
| | I
I
5 6 7

1 2 3 4
Sites

Error bars are +/-1SE
N =6 per bar



~Undergrad
+ Kick Nets
"« FollowDEP parameters and procedures for
sampling
* Identify ALL species
« Calculate Shannon-Weiner Index (or other
index)
* Presentfinished datain poster form

!)?

- High School
-+ Leaf packs or Kick Nets
* Follow specific sampling
parameters and procedures
* ldentify main species
(Stoneflies, Mayflies,
Caddisflies, Dobsonflies,
Riffle Beetles, etc.).
* Calculate EPT Index




Middle School

 Leaf packs orKick Nets

e Sample atrandom

e Counttotal number of

Insects

- |dentify main species
(Stoneflies, Mayflies,
Caddisflies, Dobsonflies,

" Riffle Beetles, etc.)

Elementary

» Leafpacks

¢ Counttotal number of
insects '

e Tryto identify Stoneflies &
‘Mayflies &




List of the most key
pieces of equipment —
Kick Net

* Fishing license and educator collection permit $27.97(PA Fish & Boat)
* Hip waders or watershoes (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
GE)

» 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 assessmentforms No Cost

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

* |ce Cube Trays or Petrie Dishes $1.25ea. (Dollar Tree)
Total =~$175.00




List of the most key 1lc)ieces 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)

e Onionor Mesh Bags $8 for 90pk (Amazon)

e Scale $10(Amazon)

e Anchor (rebar or twine to tie bag)$5.48 1»” 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)

. %galj Plastic bags (if taking samples back to classroom) $1.25ea. (Dollar
ree

 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)

* |ce Cube Trays or Petrie Dishes $1.25ea. (Dollar Tree)
Total =~$75.00




PA Fish & Boat
Commission
Collectors Permit

lecaionand actry
pproved by the

PENNSYLVANIA

K- LITTLE LEHIGH CREEK

THEREOQF, I HAVE HEREUNTC SET MY
HAMND AMD AFFIXED T JFFICIAL ¢
THE DA D Al

https://www.pa.gov/content/dam/copapwp-
v/en/fishan t/ ments/forms-
ermits/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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