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Table S1 Sampling sites for the five contrasting rivers in Michigan’s Lower Peninsula (Google Earth, 2023; Michigan Water Trails, 2024)
	River
	Site Name
	Latitude
	Longitude

	River Rouge
	Goudy Park
	42.31038
	-83.2458

	River Rouge
	Ford Field Park
	42.2842
	-83.3819

	Clinton River
	Budd Park
	42.58747
	-82.9281

	Clinton River
	River Bends Park
	42.65633
	-83.0731

	Flint River
	Hamilton Dam, U of M – Flint
	43.01519
	-83.6955

	Flint River
	Flushing Township Nature Park
	43.12305
	-83.8616

	Rifle River
	Omer Public Access
	44.04441
	-83.8554

	Rifle River
	Turtle Park
	44.12813
	-84.0469

	Au Sable River
	Oscoda Scenic Lookout
	44.42534
	-83.4322

	Au Sable River
	Stephens Bridge Park
	44.66513
	-84.5165




Table S2 United States Geological Survey’s (USGS) water quality sampling gauges (USGS1-9). Site name, location, and metrics used from each site for evaluation and comparison 
	Site Name
	Site Number
	Latitude
	Longitude
	Metrics Used

	Flint River Near Flint
	04148500
	43.03892
	-83.771626
	Height

	Clinton River at Moravian
	04165500
	42.59587
	-82.90881
	Temp, DO, Conductivity, Turbidity, Height

	Clinton River at Sterling Heights
	04161820
	42.61448
	-83.026593
	Temp, DO, Conductivity, Turbidity, Height

	Lower River Rouge at Dearborn
	04168400
	42.30837
	-83.252706
	Temp, DO, Conductivity, Turbidity, Height

	River Rouge at Detroit
	04166500
	42.37309
	-83.254651
	Temp, DO, Conductivity, Turbidity

	Rifle River Near Sterling
	04142000
	44.07252
	-84.019994
	Temp, DO, Conductivity, Turbidity

	Au Sable River Near Au Sable
	04137500
	44.4364
	-83.433861
	Temp, DO, Height

	Au Sable River Near Red Oak
	04136000
	44.67696
	-84.292515
	Temp, DO, Height




Table S3 Calculations and areas of trash items found within sampling areas of the five rivers in Michigan’s Lower Peninsula
	Item
	Calculation
	Area (ft2)
	Link/ Estimated

	Plastic Bottle
	8 in x 2 in
	0.2
	https://www.dimensions.com/search?

	Plastic Cup Lid
	4 in x 0.375 in
	0.01
	https://www.uline.com/Product/Detail/S-25886/Cups/Solo-Crystal-Clear-Plastic-Cup-Lids-16-20-oz

	Plastic Bottle Cap
	1.2 in x 0.475 in
	0.004
	https://www.uline.com/Product/Detail/S-17980/Replacement-Caps/Polypropylene-Caps-28-400-White

	Small Plastic Bottle
	4.085 in x 1.5 in
	0.05
	https://www.uline.com/Product/Detail/S-21725W/Bottles/Clear-Square-Plastic-Juice-Bottles-8-oz-White-Cap

	Plastic Bag
	12 in x 7 in
	0.34
	https://www.uline.com/BL_5516/Printed-T-Shirt-Bags

	Sm. Plastic 
	2 in x 2 in
	0.02
	estimated

	Md. Plastic 
	6 in x 6 in
	0.25
	estimated

	Lg. Plastic 
	12 in x 12 in
	1
	estimated

	Plastic Cup
	3.875 in x 4.875 in
	0.13
	https://www.uline.com/Product/Detail/S-24514BLU/Cups/Plastic-Party-Cups-16-oz-Blue?model=S-24514BLU&RootChecked=yes

	Plastic Container (takeout)
	5.37 in x 2.36 in
	0.09
	https://www.dimensions.com/element/ikea-365-food-container-square-20-oz

	Paper Bag
	10 in x 13 in
	0.9
	https://www.uline.com/Product/Detail/S-7260/Paper-Shopping-Bags/Kraft-Paper-Shopping-Bags-10-x-5-x-13-Debbie

	Paper Plate
	2 x 3.14(3.5 in)2
	0.27
	https://www.uline.com/Product/Detail/S-18498/Plates-and-Bowls/Uline-Paper-Plates-9-Heavyweight

	Paper Cup
	3.875 in x 3.5 in
	0.09
	https://www.uline.com/Product/Detail/S-20155/Cups/Uline-Signature-Paper-Cold-Cups-12-oz

	Sm. Paper
	2 in x 2 in
	0.02
	estimated

	Md. Paper 
	6 in x 6 in
	0.25
	estimated

	Lg Paper 
	12 in x 12 in
	1
	estimated

	Clothing
	24 in x 24 in
	4
	estimated

	Cloth
	12 in x 12 in
	1
	estimated

	Towel
	6 ft x 3 ft
	18
	estimated

	Styrofoam Cup
	4.5 in x 3.5 in
	0.11
	https://www.uline.com/Product/Detail/S-6860/Cups/Foam-Cups-12-oz

	Sm. Styrofoam Box
	6 in x 4 in
	0.17
	https://www.uline.com/BL_2172/Insulated-Foam-Containers?keywords=styrofoam+box

	Sm. Styrofoam
	2 in x 2 in
	0.02
	estimated

	Md. Styrofoam
	6 in x 6 in
	0.25
	estimated

	Lg. Styrofoam
	12 in x 12 in
	1
	estimated

	Sm. Metal
	2 in x 2 in
	0.02
	estimated

	Md. Metal
	6 in x 6 in
	0.25
	estimated

	Lg. Metal
	12 in x 12 in
	1
	estimated

	Pop Can
	4.8 in x 2.6 in
	0.087
	https://www.dimensions.com/element/beverage-can-12-oz

	Metal Bottle
	9.5 in x 2.75 in 
	0.18
	

	Glass Bottle
	11.03 in x 2.9 in
	0.22
	

	Shot Glass
	2.37 in x 2 in
	0.03
	

	Sm. Glass
	2 in x 2 in
	0.02
	estimated

	Md. Glass
	6 in x 6 in
	0.25
	estimated

	Lg. Glass
	12 in x 12 in
	1
	estimated

	Cigarette Butts
	3.1 in x 0.98 in (divided by 3)
	0.007
	https://statefire.llr.sc.gov/osfm/forms/safecigarettes/BrandListing.html

	Fake Flowers
	2 in x 2 in
	0.02
	https://www.petalgarden.com/artificial-rose-petals.htm#:~:text=Measuring%202%20to%202%201,takes%20a%20lot%20of%20time.

	Lighter
	3 in x 0.8 in
	0.017
	https://www.amazon.com/Bic-Lighter-Full-Size-Piece/dp/B003MTDY7W

	Landscape Tarp
	5 ft x 50 ft (divided by 10)
	25
	https://www.amazon.com/GDNaid-5ftx100ft-Barrier-Landscape-Premium/dp/B0CBVD3CQZ/ref=sr_1_16?dib=eyJ2IjoiMSJ9.0JKQDTI86zLK-F12md525YOsnRx38ZMDC63TS9xWoexwMjwH7k4pJR8tC7Yt7FXv30xKUXWSD9hI3vDglTwk-gnevPuZ0ZST7s8NwRjmEnKlxKx3MA1ktuTGMOLsETchI2S5Y8RmZ-hhxTYgJ_l3LPtV79EHVjZnmRg7mfUA6JDlzGHKTXI2lLoOsuNiSOF3aPTJw8SMsND0pbTW2REyTERlk7-vyZn_GJwh4FCrG9KTAHalR1TtF0tLOGglz1akr2A8pNoaOZmoCT40jASiGpdIfNLJ_VOsiTPQtbW2UoM.WmPB_fxUON2TUl3l852k9XfNtlAXINf02dx2fzgGhh4&dib_tag=se&keywords=Landscape%2Btarp&qid=1711583496&sr=8-16&th=1

	Wet Wipes
	11 in x 6 in
	0.46
	https://www.amazon.com/WaterWipes-Sensitive-Wipes-Count-Packs/dp/B008KJEYLO

	Sm. Porcelain
	2 in x 2 in
	0.02
	estimated

	Md. Porcelain
	6 in x 6 in
	0.25
	estimated

	Lg. Porcelain
	12 in x 12 in
	1
	estimated

	Femur Bone
	18 in x 1.5 in
	0.19
	https://my.clevelandclinic.org/health/body/22503-femur

	Vape
	3.5 in x 0.7 in
	0.017
	https://www.ikrusher.com/products/nord-1-0ml-visible-tank-350mah-rechargeable-disposable-vape-pen

	Straw
	7.87 in x 0.24 in
	0.013
	https://www.dimensions.com/element/ikea-fornyande-drinking-straws

	Flower Lei
	15 in x 18 in
	1.9
	https://hawaiiflowerlei.com/product/single-strand-orchid-lei/#:~:text=Around%2050%20orchid%20blossoms%20are,inches%20long%20before%20being%20tied).

	Ballon Pump
	12.2 in x 2 in
	0.17
	https://www.michaels.com/product/cel-balloon-hand-pump-10712878?cm_mmc=PLASearch-_-google-_-MICH_Shopping_US_N_Party_N_PMAX_BOPIS_N-_-&Kenshoo_ida=&kpid=go_cmp-18514199891_adg-_ad-__dev-c_ext-_prd-10712878&gad_source=1&gclid=CjwKCAjwh4-wBhB3EiwAeJsppKGiEUmWFuIUuFMQw1uA-z1jkaQIAEqf1j4x2AWr_YZRDNg2V1-kxxoCHxcQAvD_BwE

	Gum
	1 in x 1 in
	0.007
	estimated

	Fishing line
	100 ft x 1 in
	8.34
	estimated

	Kapri Sun
	5.7 in x 2 in
	0.79
	https://www.amazon.com/Capri-Sun-Variety-Pack-pouches/dp/B0029JVVS0

	Ballon
	12 in x 12 in
	1
	https://www.amazon.com/Mr-Balloons-Assorted-Birthday-Multicolor/dp/B09JKN6ZSC/ref=sr_1_5?camp=1789&creative=9325&dib=eyJ2IjoiMSJ9.iVe8ZFTulwwsHCc2Duo6XYRmITdVLbXGRQqY0vtgRJ-F3qYP0XTToJLy2rwGZbYjUZoPsQB1sULsfExIO2O1HEXeNdQfMN41B6pvjnudWQZiBX0yYAo8UoSHYiPHATfUI-cd-hSLqqX1KHzhxVytZWBTXtWD8bdmdC6qVPYiOk8IrNrBMZvNhFro9FiJseeOcmRRqgd7ret31_E8oo8asLpcJD75rZjmeRjsqt05zwdCO_Vmg9QTg4eQlFPyYrrFcKEUxmN-g94zJFhlbjLOBT_HqoKepedg49Xny3Nge2s.TEXjtjR5sLJsZrOyubNnPvF4da-ZpSAnAn6ik7AEEyw&dib_tag=se&keywords=round%2Bballoons&linkCode=ur2&linkId=8ccc873b237153e3733bfca3310d003b&qid=1711586525&sr=8-5&th=1

	5-gal Bucket
	15 in x 12 in
	1.25
	https://bascousa.com/blog/5-gallon-bucket-dimensions---height-weight-capacity-and-faq#:~:text=Height%3A%20The%20average%20height%20of%20a%205%2Dgallon%20plastic%20pail,(0.9%20to%201.4%20kg).

	Sm. cardboard
	2 in x 2 in
	0.02
	estimated

	Md. cardboard
	6 in x 6 in
	0.25
	estimated

	Lg. cardboard
	12 in x 12 in
	1
	estimated

	Brick
	2.63 in x 7.63 in
	0.14
	https://www.dimensions.com/search?query=Cement+Bricks

	Sm. cement block
	7.63 in x 7.63 in
	0.4
	https://www.dimensions.com/search?query=Cement+Bricks

	Md. cement block
	7.63 in x 15.63 in
	0.83
	https://www.dimensions.com/search?query=Cement+Bricks

	Extra-large. cement block
	6 ft x 6 ft
	36
	https://www.dimensions.com/search?query=Cement+Bricks

	Tire
	18 in x 12.5 in
	1.6
	https://www.tirebuyer.com/education/understanding-tire-sizes-and-types

	Sm. Rubber
	2 in x 2 in
	0.02
	estimated

	Md. Rubber
	6 in x 6 in
	0.25
	estimated

	Lg. Rubber
	12 in x 12 in
	1
	estimated

	Wood plank
	4 in x 6 ft
	2
	estimated

	Rubber gloves
	9 in x 9 in
	0.56
	https://www.ansell.com/us/en/blogs/safety-briefing/na/na_how-to-measure-glove-size

	Rubber Ball
	4 in x 4 in
	0.11
	estimated

	Plastic Chair
	33.86 in x 15.75 in
	3.7
	https://epicofficefurniture.com.au/product/pipee-stackable-plastic-chair/

	Cigarette Box
	3.25 in x 2.25 in
	0.05
	https://www.dukepackaging.com/custom-boxes/plain-cigarette-packaging/#:~:text=A%20majority%20of%20the%20people,are%20just%20the%20standard%20sizes.

	Film Canister
	1.3 in x 2.1 in
	0.019
	https://www.amazon.com/Houseables-Containers-Developing-Processing-Accessories/dp/B06XS21KMH?th=1

	Bobber
	1.5 in x 1.5 in
	0.016
	https://www.amazon.com/Fishing-Bobbers-Assortment-Large-Small/dp/B082RG2KQL

	Syringe + Needle
	3.9 in x 0.39 in
	0.01
	https://www.amazon.com/Syringe-Liquid-Scientific-Measurement-Dispensing/dp/B0B1CZJ9SH

	Funnel
	4.625 in x 5.25 in
	0.17
	https://www.uline.com/Product/Detail/H-5214/Funnels/Utility-Funnel-16-oz?pricode=WB1825&gadtype=pla&id=H-5214&gad_source=1&gclid=CjwKCAjwh4-wBhB3EiwAeJsppJN2YnFPtVXHjcNIxURm1UoKpPQ_9sA9bUtYNXKFla5DQuGvj8HVMBoCStYQAvD_BwE

	Luer
	2.5 in x 1 in
	0.17
	https://www.flashyfishlures.com/recommended-sizes/#:~:text=Small%20lures%20(2%E2%80%B3)%20are,will%20bite%20large%20lures%20too.

	Deodorant
	5.4 in x 2.1 in
	0.08
	https://www.amazon.com/Old-Spice-Classic-Deodorant-Original/dp/B00005308J

	Flag Tape
	1.1875 in x 50 ft
	4.95
	https://www.uline.com/BL_6423/Flagging-Tape?pricode=WL59&AdKeyword=flag%20tape&AdMatchtype=p&gad_source=1&gclid=CjwKCAjwh4-wBhB3EiwAeJsppB36yQY7phT5xIFxZ3IJTau--d7VrNgmMPeZn0yH6siAvTPKNKbKmhoCvhkQAvD_BwE

	Sunglasses
	4.8 in x 5.5 in
	0.18
	https://www.ray-ban.com/usa/sunglasses/RB2140%20UNISEX%20original%20wayfarer%20classic-black/805289126577

	Nerf Bullet
	2.84 in x 0.51 in
	0.01
	https://www.amazon.com/AMOSTING-Refill-100PCS-Bullets-N-Strike/dp/B06WGLZ77K?th=1

	Ping Pong Ball
	2 x 3.14 (0.785 in)2
	0.013
	https://www.dimensions.com/element/ping-pong-ball-table-tennis-ball

	Comb
	7.24 in x 1.14 in
	0.057
	https://vellen-hair.com/products/vellen-hair%C2%AE-ultimate-cutting-combs-5-different-sizes-mint

	Barrel
	34.5 in x 23.75 in
	6.2
	https://www.uline.com/Product/Detail/S-10758/Drums/Steel-Drum-with-Lid-55-Gallon-Open-Top-Unlined-Black?pricode=WB0299&gadtype=pla&id=S-10758&gad_source=1&gclid=CjwKCAjwh4-wBhB3EiwAeJsppM6FbgVhizKhJDYqSo6f5u-iAo7jpgGbWTMaZjGEZnKaNdSZ4JswSBoCXlYQAvD_BwE

	Golf Ball
	2 x 3.14(0.84 in)2
	0.015
	https://www.dimensions.com/element/golf-ball

	Metal Bucket
	17 in x 12 in
	1.4
	https://bascousa.com/blog/5-gallon-bucket-dimensions---height-weight-capacity-and-faq#:~:text=Height%3A%20The%20average%20height%20of,(25%20to%2030%20cm).

	Sandbag
	14 in x 26 in
	2.5
	https://www.uline.com/Product/Detail/S-8419G/Sandbags/Sandbags-14-x-26-Green?pricode=WB0333&gadtype=pla&id=S-8419G&gad_source=1&gclid=CjwKCAjwh4-wBhB3EiwAeJsppFOlhghsyOIUHc89TMTPM5lXefkA2sjP7IaK92My7eAQo7PGapgLuxoCzoAQAvD_BwE

	Beach Ball
	2 x 3.14(6 in)2
	0.78
	https://www.perfectimprints.com/blog/buying-guide-custom-beach-balls/#:~:text=Below%20are%20some%20of%20the,most%20common%20beach%20ball%20size.

	Pop Can holder
	4.25 in x 2.75 in
	0.08
	https://wholesalecoolies.com/product/blank-mini-8-4oz-slim-can-coolie/

	Metal Wire
	0.20 in x 10 ft
	0.167
	https://www.uline.com/Product/Detail/S-17722/Staplers-and-Staples/Stitching-Wire-Copper-Coated?pricode=WB2175&gadtype=pla&id=S-17722&gad_source=1&gclid=CjwKCAjwh4-wBhB3EiwAeJsppNNutgkFw57mb1aIXPv5EfjFQUOj6OTjfmQCyfYsHpXl9stihVx21BoCJiAQAvD_BwE





Table S4 Size categories and calculated areas for estimated trash items used to calculate the percentage of the sampling site covered with trash
	Size Class (inches or ft)
	Area (ft2)

	0x0-1x1 (in)
	0.006

	1x1-2x2 (in)
	0.02

	3x3 -4x4 (in)
	0.1

	4x4-5x5 (in)
	0.17

	5x5-6x6 (in)
	oil

	6x6 - 7x7 (in)
	0.34

	7x7-8x8 (in)
	0.45

	8x8-9x9 (in)
	0.56

	9x9-10x10(in)
	0.69

	10x10-11x11(in)
	0.84

	11x11-12x12 (in)
	1

	1x1-2x2 ft
	4

	3x3-4x4 ft
	16

	5x5-6x6 ft
	36





Fig. S1 Example Flint River Watershed Coalition benthic macroinvertebrate scoring sheet. Used to score benthic macroinvertebrates in 2022. Scoring adapted to the Michigan Department of Environment Great Lakes and Energy (EGLE) in 2023 
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Identification and Assessment

To record the approximate numbers of live organisms collected in each taxa found in the stream reach, use letter codes.
R (rare) for 1 to 10; and C (common) for 11 or more. **Do NOT count empty shells, pupae, or terrestrial macro

inverlebrates
Group 1: Sensitive STREAM QUALITY SCORE
Caddisfly Larvae (Trichoptera) Group 1:
Except Net-spinning caddis (listed in Group 2)
___ Hellgrammites (Megaloptera) l #0fR's x 50 = 5
__ Mayfly nymphs (Ephemeroptera)
Gilled (right-handed) snails (Gastropoda) #ofCs x 53 =
___ Stonefly nymphs (Plecoptera)
__ Water Penny (Coleoptera) Group 1 Total = 5
ﬂ_ Water Snipe fly (Diptera)
Group 2: Somewhat Sensitive Group 2:
R Alderfly larvae (Megaloptera) 3 #ofRsx30 =_9
A Beetle adults {Coleoptera)
Beetle larvae (Coleoptera) #0fCs x 32 =
__ Flack fly larvae (Diptera)
_____ Clams (Pelecypoda) Group 2 Total = q
____ Crane Fly larvae (Diptera)
_____ Crayfish (from count) (Decapoda)
Damselfly nymphs (Odonata) Group 3:
__ Dragonfly nymphs (Cdonata)
___ Netspinning caddisfly larvae & #oiRs x 11 = _A.o
(Hydropsychidae, and Trichoptera)
Scuds (Amphipoda) | #ofCsx10 =___\
A sowbugs (Isopoda)
Group 3 Total = 3. a
Groups 3: Tolerant Total Stream Quality Score = 171.Q
_C‘_ Aquatic worms (Cligochaeta) (Sum of totals for groups 1-3; round to neares! whole number)
__ lLeeches (Hirudinea)
A\ Midge Larvae (Diptera) Check One:
K Pouch snails (Gastropoda) Excellent (> 48) _Fair (19-33)
_ Twebugs (Hemiptera)

Other lrue flies (Diptera) Good (34-48) Lpuoy (<19)




