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1. Data & Methodology

The data for both TP and SRP were obtained 
from nine United States Geological Survey 
(USGS) stations located in Ohio’s Maumee 
River basin over the course of seven years, 
from January 1, 2015, through December 31, 
2021. The measured concentration unit is 
milligrams of phosphorus per liter (mg-P/L). 
The station names are: Blanchard River, Lost, 
Maumee, Potato Run, S. Turkeyfoot, Shallow 
Run, Tiffin River, West, and Wolf. Figure 
1.1 presents the location of each station. 
Monitoring of the parameters is conducted by 
National Center for Water Quality Research 
(NCWQR) under the Heidelberg Tributary 
Loading Program (HTLP) . It is important to 
note that some stations’ time intervals for 
monitoring are shorter than seven years.

Because the purpose of this analysis is 
to understand the temporal variability 
of phosphorus, and flag times in which 
concentrations are higher than usual, we can 
use a simple but robust method of comparison 
by finding the central tendency of the data. 
By looking at the distribution of data for each 
station’s TP and SRP values (Figures 1.2 and 1.3) 
over seven years, we can conclude that they 
don’t follow a symmetric normal distribution, 

and tend to skew to the right (i.e., long right 
tail). Figures 1.2 and 1.3 below are histograms 
showing this distribution.

In such circumstances, the median is a more 
appropriate measure of central tendency than 
the mean, as it is not sensitive to the outlier 
or extreme values. Therefore, a station-by-
station historical observations analysis of 
median values will best illustrate the temporal 
variability of phosphorus at monthly intervals 
in the Maumee basin.  To do that, we first 
calculated the medians of TP and SRP values 
of each station’s entire data set (Table 1).

Table 1 shows the median values for TP and 
SRP at each station from 2015 to 2021. The 
numbers in the table can be considered as the 
baseline values of TP and SRP concentrations 
at each station.

In Section 2, we compare each station’s 
monthly median values to the median value 
of the station’s data in its entirety. The 
comparison facilitates evaluation of monthly 
phosphorus concentration variations to the 
baseline.

This document presents a basic analysis of the temporal fluctuation of Total 
Phosphorus (TP) and Soluble Reactive Phosphorus (SRP) concentrations at 

Ohio monitoring stations in the Maumee River basin.
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Figure 1.1 - Location of monitoring 
stations in Maumee River Basin

Table 1 - Median values of TP and 
SRP observed at all nine stations
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Figure 1.2 - Histograms of seven years 
TP observations at each station
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Figure 1.3 - Histograms of seven years 
SRP observations at each station
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2. Station Historical Observations

This section presents two heatmaps for each station showing the monthly median 
values of both Total Phosphorus (TP) and Soluble Reactive PHosphorus (SRP) 
concentrations, with green indicating lower concentration and red indicating 

higher concentration. The “total” column at the end of each year shows the 
median value for the entire year and “total” row at the bottom of each month 

shows the median for all values in that month for all observed years. This section 
then presents a graph for each station portraying the total monthly median values 

as compared to the overall median values that were shown in Table 1 and then 
presents highlights for each station in bullets.

Blanchard River Station

Table 2 - Heatmap of monthly TP 
median values
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Table 3 - Heatmap of monthly SRP 
median values

Figure 2.1 - Blanchard River station total median 
monthly values against their corresponding baselines

Highlights:
• October has the highest TP and SRP values, followed by September.
• Months TP above the baseline: August, September, October, and November.
• Months SRP above the baseline: July, August, September, October, November, and 

December.
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Lost Station

Table 4 - Heatmap of monthly TP median values

Figure 2.2 - Lost station total median monthly values 
against their corresponding baselines

Table 5 - Heatmap of monthly SRP median values

Highlights:
• May has the highest TP value.
• June has the highest SRP value
• Months TP above the baseline: 

January through July, and 
November. 

• Months SRP above the baseline: 
January, March, May, June, July, 
and November.
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Maumee Station

Table 6 - Heatmap of monthly TP median values

Figure 2.3 - Maumee station total median monthly 
values against their corresponding baselines

Table 7 - Heatmap of monthly SRP median values

Highlights:
• March has the highest TP value.
• November has the highest SRP 

value followed by December 
and January.

• Months TP above the baseline: 
January, March, April, May, 
June, and July.

• Months SRP above the baseline: 
January, June, July, November, 
and December.



Potato Run Station

Table 8 - Heatmap of monthly TP median values

Figure 2.4 - Potato Run station total median monthly 
values against their corresponding baselines

Table 9 - Heatmap of monthly SRP median values

Highlights:
• October has the highest TP 

and SRP values.
• Months above the TP 

baseline: January, July, 
August, September, October, 
and November.

• Months above or equal to the 
SRP baseline: January, June, 
July, August, September, 
October, and November.
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S. Turkeyfoot Station

Table 10 - Heatmap of monthly TP median values

Figure 2.5 - S. Turkeyfoot station total median 
monthly values against their corresponding baselines

Table 11 - Heatmap of monthly SRP median values

Highlights:
• May has the highest TP followed 

by February.
• October has the highest SRP 

values.
• Months above the TP baseline: 

February, May, June, July, and 
October.

• Months above the SRP baseline: 
June, July, September, October, 
November, and December.



Tiffin River Station

Table 12 - Heatmap of monthly TP median values

Figure 2.6 - Tiffin River station total median monthly 
values against their corresponding baselines

Table 13 - Heatmap of monthly SRP median values

Highlights:
• July has the highest TP and SRP 

values.
• Months above or equal to the TP 

baseline: May, June, July, August, 
and September.

• Months above or equal to the 
SRP baseline: June, July, August, 
September, October, and 
November.
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Shallow Run Station

Table 14 - Heatmap of monthly TP median values

Figure 2.7 - Maumee station total median monthly 
values against their corresponding baselines

Table 15 - Heatmap of monthly SRP median values

Highlights:
• February has the highest TP 

and SRP values.
• Months above the TP 

baseline: January, February, 
August, September, and 
December.

• Months above the SRP 
baseline: January, February, 
August, September, October, 
and December.
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West Station

Table 15 - Heatmap of monthly TP median values

Figure 2.8 - West station total median monthly values 
against their corresponding baselines

Table 16 - Heatmap of monthly SRP median values

Highlights:
• July has the highest TP and SRP 

values.
• Months above the TP baseline: 

February, May, June, July, and 
August.

• Months above the SRP baseline: 
June, July, August, September, 
and October.
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Wolf Station

Table 18 - Heatmap of monthly TP median values

Figure 2.3 - Wolf station total median monthly values 
against their corresponding baselines

Table 19 - Heatmap of monthly SRP median values

Highlights:
• July has the highest TP and SRP 

values
• Months above the TP value: 

May, June, July, August, and 
September.

• Months above the SRP baseline: 
May, June, July, August, 
September, and October.
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3. Final Thoughts

Another way to understand these data is to 
consider how many times Total Phosphorus 
(TP) and Soluble Reactive Phosphorus (SRP) 
concentrations exceeded or were below the 
baseline in a particular month across the nine 
monitoring stations. To this end, we calculated 
the difference (A) between the total median 
values of the entire observations recorded in 
each month during the study time span (i.e., 
2015 through 2021) and the station’s baseline 
value for both TP and SRP. Formulas 1 and 2 
show how the differences are calculated in 
which a negative A value indicates the total 
monthly median is less than the baseline and a 
positive A number indicates a greater median 
value than baseline.

For example, at Blanchard River station, 
the total TP median value for January is 
equal to 0.279 mg-P/L with a TP baseline 
equal to 0.305 mg-P/L (recall from Table 2). 
The calculated ATP is equal to -0.026 which 
suggests that the TP concentration in January 
is generally lower than the baseline. Tables 
20 and 21 show the calculated ATP and ASRP, 
respectively and demonstrate that six out of 
nine (≈ 67%) stations had SRP concentrations 
above the baseline in September, October, 
and November; the only month with a greater 
number of stations exceeding the baseline 
is July, in which seven stations exceeded. 
These results underscore that September-
November is regularly a time of relatively high 
SRP concentration in the basin. 
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These results underscore that 
September-November is regularly a 

time of relatively high Soluble Reactive 
Phosphorus (SRP) concentration 

in the Maumee River basin.
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Table 20 - Monthly ATP at each monitoring station

Table 21 - Monthly ASRP at each monitoring station
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The Environmental Law & Policy Center is the Midwest’s 
leading environmental legal advocacy organization. We 
drive transformational policy changes with national 
impacts. We show that environmental progress and 
economic development can be achieved together 
by putting sustainability principles into practice. We 
advance climate solutions effectively, by accelerating 
clean renewable energy alternatives to conventional 
power plants and advancing clean transportation 
solutions.

We protect the Great Lakes and defend the Midwest’s 
wild and natural places, and we fight for safe, clean 
water and healthy clean air for all. We combine effective 
public interest litigation with strategic policy advocacy, 
sound science, and economic analysis. ELPC produces 
strong results for the environment in the courtrooms, 
boardrooms, and legislative hearing rooms across the 
pivotal Midwest states and in Washington, D.C.

Headquarters
35 East Wacker Drive, Suite 1600
Chicago, IL 60601
(312) 673-6500
ELPC.org, elpcinfo@elpc.org

Social
Facebook & Twitter: @ELPCenter

Regional Offices
Columbus, OH       
Des Moines, IA     
Grand Rapids, MI
Madison, WI
Minneapolis, MN
Washington, DC
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