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Project Title: How We Shape Our Parks
Report Prepared By: Justin Abner
Personnel Present: Justin Abner
Locations:
· Promedica Ebeid Center, Uptown Green Park: 1904 Madison Ave, Toledo, OH 43604
· W.W. Knight Nature Preserve: 29530 White Rd, Perrysburg, OH 43551
· Pearson Metropark: 761 S Lallendorf Rd, Oregon, OH 43616
Dates: 6-25-23, 8-20-23, 9/17/23
Objective
Identify the water quality of Uptown Green Park, W.W. Knight Nature Preserve, and Pearson Metropark. Observe how the water quality parameters of Uptown Green Park and W.W. Knight Nature Preserve change over the summer. Compare the differences between these parks to theorize how the water quality parameters relate to their usage.
Location Details
Uptown Green Park
Uptown Green Park is situated in the center of Downtown Toledo and is used by pedestrians daily to access Adams Street, a highly populated area. Pedestrians pass through the park on foot and electric or motorized scooters. It was once a brownfield parking lot. In 2014 several abandoned lots were combined to create the 2.5 acre park. It currently has a large concrete area with picnic tables, garbage cans, two wildflower gardens, and several pathways lined by trees. The site also has a stormwater overflow basin and a drainage ditch full of large boulders. The drainage basin serves as the water sampling location. A concrete base contains a stormwater overflow drain that feeds excess stormwater from downtown storm sewers into the basin. The basin collects rainwater periodically, providing habitat for macroinvertebrates and aquatic plant life.
W.W. Knight Nature Preserve
W.W. Knight Nature Preserve is situated off the Maumee River shore and near the Ohio Turnpike, at the Northeastern border of Perrysburg. The region surrounding the park has many low-density residential areas and little to no industrial activity. The park seeks to restore the natural habitat of the Great Black Swamp. It is open to the public for fishing and walking but primarily serves as a nature preserve for native species of the Great Black Swamp. A visitor center on the site provides information on the various plants and animals that the restoration efforts seek to aid. There are two shelters available for visitors. The park receives only foot traffic and rules require that visitors remain on designated paved or mowed paths so that they do not disturb rehabilitation efforts. The large pond at the center of the property is split into two sections by a pedestrian bridge. The northern section is a carefully maintained wetland habitat and the southern section is more open and allows for fishing. The sampling location chosen for this project was the footbridge that divides the two sections. 

Pearson Metropark
Pearson Metropark is referred to as one of the last remaining pieces of the Great Black Swamp. It is in the center of Oregon, surrounded by low-density residential areas and several industrial sites. It experiences more traffic than W.W. Knight but less than Uptown Green Park. Visitors use the park for events, birthday parties, swimming, fishing, kayaking, and walking. There is a playground, several shelters, a lake activities center, a visitor center, a wildlife viewing center, and a lodge on the property. Additionally, there is a park ranger and maintenance building. The sampling site was the largest pond on the property, designated on the Pearson Metropark Land Management Map as Unit PE 06. The sampling location was along the northern shore next to the pedestrian bridge. The pond shore is maintained by concrete blocks to prevent erosion.
Sampling Methods
All surface water samples were collected for field testing using a pole dipper and were not removed from the site. The pole dipper was cleaned by dipping it three times into the water body to be sampled. Sample containers were cleaned before each sampling event using deionized water and paper towels. A complication occurred in the project when the ephemeral stormwater basin at Uptown Green Park unexpectedly dried up before sampling events (Appendix A), which required that temporary samples be collected directly from the stormwater overflow drain (Appendix B). Due to equipment limitations, the pH and conductivity meters could not be used to effectively take measurements inside the drain. The ProODO meter, however, had a long enough cable that measurements could be obtained directly in the drain.
Field Testing
No samples were taken off-site, temporary samples were required for chemical testing at all sites while the pH and conductivity measurements had to be taken from temporary samples at the Uptown Green Park location. All equipment was rinsed thoroughly with deionized water before any measurements were taken.
In-Situ Measurements
Turbidity was measured by filling the Carolina turbidity tube with water drawn using a pole dipper. The turbidity was taken by filling up the tube until the crosshatching on the inside of the tube could not be seen. Water was let out from the tube until the crosshatching was barely visible. Small amounts of water were added to the tube again until the crosshatching could not be seen. Dissolved oxygen and temperature were measured by placing the ProODO sensor directly into the water. When the measurements stabilized, they were recorded in the field notebook. Conductivity and pH were measured at W.W. Knight Nature Preserve and Pearson Park by placing the HANA sensor directly into the water. Conductivity and pH were measured at Uptown Green Park by drawing water from the stormwater overflow drain using a pole dipper and pouring the sample into a plastic sample container. Conductivity measurements were then taken from the sample. To make sample measurements as representative as possible, a new sample was taken for pH and measured immediately. Measurements for conductivity and pH were recorded after the reading stabilized for at least 30 seconds.

Nitrate Chemical Testing Methods
Nitrate chemical testing was performed following the instructions of the Chemets Nitrate Field Testing Kit. The reaction tube was filled to the 15mL mark with sample water. The entire contents of the zinc packet were poured into the reaction tube and shaken vigorously for 3 minutes. 10 drops of A-6901 Acidifier Solution were added to the empty sample container. The treated sample was poured into the sample container carefully to avoid getting any zinc into the container. The CHEMet ampule was stuck into the sample container and broken to draw the sample into the glass ampule. The ampule was inverted 10 times to mix. After 10 minutes, the ampule was compared to the color standards to determine the measurement. This method works through zinc reduction. Nitrate is reduced to nitrite in the presence of zinc. In an acidic solution, the nitrite diazotizes with a primary aromatic amine and then couples with another organic molecule to produce a pink-colored dye. This color intensity is proportional to the original nitrate content of the sample.
Phosphate Chemical Testing Methods
Phosphate chemical testing was performed following the instructions of the CHEMets Phosphate Field Testing Kit. The sample container was filled to 25mL with sample water. 2 drops of A-8500 were added to the container. The container was capped and shaken vigorously for one minute. The cap was removed and the CHEMets ampule was stuck into the sample container and broken to draw the sample into the glass ampule. The ampule was inverted 10 times to mix its contents. The ampule was allowed to sit for 2 minutes before it was placed in the low-range comparator for measurement. The comparator was held toward a source of light to determine the measurement. The method works through stannous chloride chemistry. In an acidic solution, ortho-phosphate reacts with ammonium molybdate and forms molybdophosphoric acid. It is then reduced by stannous chloride to molybdenum blue. The intensity of this blue color is directly proportional to the original phosphate content of the sample.
Habitat Assessment
Habitat assessments were performed using the Citizens Qualitative Habitat Evaluation Index, provided by the Indiana Department of Environmental Management for volunteers. The form was adapted to identify the habitat provided by the ponds sampled for this project. The Pearson Metropark pond was too large and open for the form to effectively evaluate the availability of habitat. The Uptown Green Park drainage basin provided a wetland habitat as did the connector waterway between the two sections of the W.W. Knight pond. Habitat was evaluated by identifying the features of the waterbody that were listed on the form. 
Benthic Macroinvertebrate Survey
	The Pearson Park Pond had manmade concrete shorelines with immediate drop-offs that prevented macroinvertebrate gathering. The Uptown Green Park drainage basin had shallow muddy water; macroinvertebrates were collected by scooping mud out with a D-Net. The D-Net was dumped onto a white plastic sheet for observation. Collection was performed twice in four quadrants of the basin for eight collections. The W.W. Knight connector waterway was waist-high with little to no movement. Macroinvertebrates were collected by wading through the mud and kicking sediment until a large cloud formed. A Kick seine net was then opened beneath the cloud and was used to collect debris. Collection was performed twice at each shore and in the center of the waterway for six collections. The kick seine net was placed on top of a white plastic sheet for observation.
Data
Uptown Green Park
	Parameter
	6/25/23
	8/20/23

	Temperature, °C
	16
	19.0

	pH
	7.06
	6.91

	Dissolved Oxygen, mg/L
	2.33
	3.98*

	Conductivity, mS/m
	1028
	780

	Turbidity, NTU
	61
	120

	Phosphate, mg/L
	0.6
	0.1

	Nitrate, mg/L
	0.3
	1.0

	ODNR Macroinvertebrate Form
	1 (poor)
	2 (poor)

	ODNR CQHEI, CIV
	35 (Modified Warm Water Habitat)
	35 (Modified Warm Water Habitat)


*DO Meter taken in for maintenance, measurement occurred 9/17/23
W.W. Knight Nature Preserve
	Parameter
	6/25/23
	8/20/23

	Temperature, °C
	27
	29

	pH
	7.76
	8.28

	Dissolved Oxygen, mg/L
	5.64
	6.68*

	Conductivity, mS/m
	597
	551

	Turbidity, NTU
	78
	65

	Phosphate, mg/L
	0.1
	0.1

	Nitrate, mg/L
	0.1
	0.1

	ODNR Macroinvertebrate Form
	13 (fair)
	9 (poor)

	ODNR CQHEI, CIV
	49 (Modified Warm Water Habitat)
	49 (Modified Warm Water Habitat)


*DO Meter taken in for maintenance, measurement occurred 9/17/23
Pearson Metropark
	Parameter
	9/16/23

	Temperature, °C
	22

	pH
	7.79

	Dissolved Oxygen, mg/L
	8.72

	Conductivity, mS/m
	364

	Turbidity, NTU
	49

	Phosphate, mg/L
	0.3

	Nitrate, mg/L
	0.3




Decontamination Methods
All equipment was washed with deionized water before each sampling event. The equipment was dried and wiped with paper towels. After each sampling event, all equipment was rinsed with deionized water and dried with paper towels. Gloves were used when handling chemical equipment, which were thrown away with chemical waste.
Final Disposition of Samples
No samples or macroinvertebrates were removed from any of the sites. All samples were disposed of by returning them to the body of water tested. All byproducts of chemical testing were contained within a waste container and disposed of off-site.
Conclusion
Data Analysis
Temperature
Temperature data collected from the sampling locations corresponds to their respective water body. The samples from the Uptown Green stormwater overflow drain were colder than the other locations tested with an average of 17.5C due to the water being contained underground. The W.W. Knight Nature Preserve connector waterway was warmer than the other locations due to its shallow depth of approximately 3 feet, with an average of 28C. The temperature of the Pearson Metropark pond was cooler at a temperature of 22C, though it was also significantly deeper. Measurement of pond depth could not be taken at the Pearson Metropark pond.
pH
The accepted average value of a natural pond falls between 6.0pH and 9pH. All the ponds tested fall within this range, although at 8.28pH on the final test, the W.W. Knight waterway neared unusually basic. Excessive algae growth (Appendix C) was observed during the final testing at W.W. Knight, which may have been the cause of this high pH.
Dissolved Oxygen
The low DO levels, an average of 3.15mg/L, in the Uptown Green Park stormwater drainage basin were expected as there is very little plant life producing oxygen in the storm sewers. The DO content of W.W. Knight was moderate, with an average of 6.16mg/L, and can be explained as the result of excessive algae growth. The Pearson Metropark pond was aerated (Appendix D) and exhibited a green coloring that indicates the presence of algae. These factors explain the high DO of 8.72.
Conductivity
Uptown Green park had an exceptionally high conductivity at 904mS/m, W.W Knight had 574mS/m, and Pearson Park had 364mS/m. The high conductivity level of Uptown Green can be attributed to road salts or other sources of stormwater pollution. The high conductivity of W.W. Knight can be attributed to the stagnant nature of wetlands, which will accumulate salts over time as water evaporates and leaves them behind.

Turbidity
The turbidity of Uptown Green varied greatly, from 61NTU to 120NTU, likely due to recent rains washing sediment into the storm sewers. The average turbidity of 71.5NTU at W.W. Knight can be attributed to the excessive algae growth. Pearson Park’s turbidity of 49 NTU is likely due to the lack of biological activity or water movement in the pond, it’s depth also allows sediment to settle out.
Nutrient Levels
Uptown Green exhibited higher levels of Phosphate and Nitrate, likely due to stormwater pollution. W.W. Knight’s values remained low at 0.1mg/L at every sampling event for both nutrients. This could be due to the algae in the water which was using up all nutrients available. Pearson Park displayed moderate values in each at 0.3mg/L.
Macroinvertebrates
The macroinvertebrate survey or Uptown Green found snails and aquatic worms. Most of the snails found were dead (Appendix E), though few were still alive. W.W. Knight contained several macroinvertebrate species. Still, the W.W. Knight waterway returned a poor value on the last sampling event. While it could be due to the season drawing to a close, more collection events in a wider area would be recommended to gather a complete picture of the macroinvertebrate population.
Interpretations
	The DO, pH, and turbidity data gathered indicate that water quality parameters at W.W. Knight were affected by an algae bloom, likely because of the shallow, warm waterway. Testing earlier in the season is recommended to identify the nutrient content of the waterway before algae begin to grow. The extreme conductivity and turbidity values noted at Uptown Green during the two sampling events indicate that stormwater in the area may be impacted by salt and sediment pollution. Pearson Metropark returned relatively average measurements, except for artificially enhanced DO.
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