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Presenter
Presentation Notes
This presentation was given 28 January 2021 to the Fox River Study Group at its January meeting. 
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Presenter
Presentation Notes
Every fifteen minutes, 24 hours a day, seven days a week key water quality tests were simultaneously recorded at the McHenry Dam pool, a free flowing section of our Fox south of Algonquin and the Carpentersville dam pool. 



# USG5 05543500 FOX RIVER NEAR MCHENRY, ILRM 97.7

# USGS l- 249500 FOX RIVER NEAR MCHENRY, ILRM 97.7
2 # T5 parameter Description
3 & 239015 32318 Chlorophylls, water, in situ, fluorometric method, excitation at 470 +15 nm, emiss
4 & 239016 63680 Turbidity, water, unfiltered, monochrome near infra-red LED light, 780-900 nm, d:
5 # 239018 00300 Dissolved oxygen, water, unfiltered, milligrams per liter
6 & 239026 00400 pH, water, unfiltered, field, standard units
7 # 239027 00010 Temperature, water, degrees Celsius
8 # 239029 00095 Specificconductance, water, unfiltered, microsiemens per centimeter at 25 degre
# 248653 32319 Phycocyanin fluorescence (fPC), water, in situ, concentration estimated from refe
# 50583 00065 Gage height, feet
H#
# Data-value qualification codes included in this output:
# A Approved for publication -- Processing and review completed.
# P Provisional data subject to revision.
15 USGS McHenry
16 agency ccsite no  datetime tz_cd 239015 32239016 62 239018 0OC 239026 0C 235027 0C 235
17 # Chlor 685 Turb FNU DO mg/l pH TempC Sp!
18 UsGSs 5549500 7/22/2020 0:00 CST 118 33.7 8.9 7.8 25.7
19 UsGSs 5549500 7/22/2020 0:15 CST 89.4 34 6.9 7.6 25.7
20 UsGSs 5549500 7/22/2020 0:30 CST 74 45.2 2.8 7.4 25.7
21 UsGSs 5549500 7/22/2020 0:45 CST 69.8 45.1 7.4 7.6 25.7
22 UsGSs 5549500 7/22/2020 1:00 CST 118 21.3 4.3 7.3 25.7
UsGSs 5549500 7/22/2020 1:15 CST 117 26.2 8.6 .7 25.6
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Presenter
Presentation Notes
All the sonde data has been correlated and date/time aligned into a single Excel spreadsheet. It hoped the availability and unique nature of this data will spur others to analyze this data and help us more fully understand our Fox. 

There were three locations where data was recorded on 15 minute intervals from late July to mid October 2020. 
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Presenter
Presentation Notes
The USGS station at McHenry Dam, RM 97.7, Also referred to as the Stratton dam
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Presentation Notes
The FRSG sonde in the free flowing RM 79.0 south of Algonquin and



FRSG Carpentersville Dam Pool
RM 77.2


Presenter
Presentation Notes
The FRSG sonde in the C’ville dam pool at RM 77.2.


Data Supported Hypotheses:

1. Sestonic algae is not the cause of high turbidity in our
Fox.

2. Large diurnal oxygen demand swings do not correlate
with high sestonic algae levels as measured by chl-a.

3. Benthic oxygen demand due to benthic algae and detritus
drives the oxygen deficits seen behind our dams.


Presenter
Presentation Notes
There are three working hypotheses that I believe are substantiated by this data 
 
1. Sestonic algae, the algae floating in the water column, is not the cause of high turbidity in our Fox. 
 
2. The large diurnal oxygen demand swings seen in the Fox’s dam pools do not correlate with high sestonic algae levels. Sestonic algae is not the reason for oxygen deficit in our river.
 
3. The benthic oxygen demand is responsible for oxygen deficits seen behind our dams, not sestonic algae. 
 
Let’s start by looking at the turbidity/sestonic algae relationship, remembering sestonic algae is the algae suspended in the water column.



What are the turbidities in these four glasses?

0, 100, 1000, 100007
10, 50, 100, 5007

50, 200, 500, 10007
100, 200, 1000, 50007
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Presenter
Presentation Notes
First, let’s take a quiz.. Four jars with different turbidities. A, B, C, and D with the jar on the left clear enough to drink and the jar on the right looking more like chocolate milk. What are the turbidities of those jars in FNUs?

Visual representation of the range of turbidities tested (50–1,000) formazin nephlometric units (FNU) in the 2013 laboratory experiment. The source of this turbidity is silt collected from Grand Falls, Little Colorado River, Arizona. (Credit: David Ward, USGS. Public domain.)
 
https://www.usgs.gov/centers/sbsc/science/effects-water-clarity-survival-endangered-humpback-chub?qt-science_center_objects=0#qt-science_center_objects retrieved 20200714



What are the turbidities in these four glasses?

C. 50, 200, 500, 1000?

Visual representation of the range of turbidities tested (50—1,000)
formazin nephlometric units (FNU) in the 2013 laboratory experiment.
The source of this turbidity is silt collected from Grand Falls, Litt
Colorado River, Arizona. (Credit: David Ward, USGS. Public domain.)
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Presentation Notes
If you guessed C you are correct. We see water with a turbidity of 50 FNU is easily clear enough to drink. 1,000 FNU is more like a thin chocolate milk shake. 
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Presenter
Presentation Notes
Here is the relationship between turbidity and algae at McHenry Dam over the period of our study with chlorophil-a representing algae on the horizontal axis and turbidity on the vertical axis. 

We see some relationship, but there is a lot of data scatter, and at best only a loose tie between sestonic algae and turbidity.
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Presenter
Presentation Notes
This graph tells a more definitive tale. The algae is in blue, turbidity in brown. We see turbidity spikes without algae blooms and algae blooms without turbidity spikes.
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Presenter
Presentation Notes
The late July algae bloom in blue dots begins days before the turbidity spike and ends many days afterward. If sestonic algae was causing the high turbidity,the widths of both would be the same. The three day wide turbidity spike would have to be two weeks wide to match the length of the sestonic algae bloom.  

In other words, this data shows turbidity in our Fox to be principally caused by something other than algae.
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Presenter
Presentation Notes
The good news is during most of last summer and fall a glass of Fox River water coming down from McHenry dam looked clean enough to drink.
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Presenter
Presentation Notes
Dissolved Oxygen
 
McHenry Dam pool. Graphing sestonic algae in green and dissolved oxygen levels in light brown we see night time crashes of dissolved oxygen to zero for weeks after after chl-a levels dropped below 50 ug/l. There is some blue green algae data unaccounted for here but the wide swings in dissolved oxygen don’t correlate with sestonic chl-a. Something other than suspended algae is causing those swings.
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Presenter
Presentation Notes
Nineteen miles and likely a day or so downstream at RM 79.0, in the free flowing reach between the the Algonquin and C’ville dams, we see a different DO signature. There is a much narrower swing in oxygen levels between day and night. The narrow band of sestonic algae suggests the river is well mixed and uniform, and, notably, the levels of algae track very closely, maybe slightly diminished, to those measured at McHenry.  
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Presenter
Presentation Notes
While we don’t have algae data in the C’ville dam pool, we do have dissolved oxygen data. We see in purple a DO signature that
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Presenter
Presentation Notes
When plotted as an overlay to the free flowing sonde data about a mile and a half upstream we see a consistent and significant difference.
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Presenter
Presentation Notes
While not as bad as McHenry,  when our Fox enters the Carpentersville dam pool oxygen levels take a certain turn for the worse.
 
So if we’ve found the wide dissolved oxygen swings and deficits behind our dams are not due to sestonic algae, Do we have any evidence where all that night time oxygen demand comes from?
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Presenter
Presentation Notes
Lets look at data from Deutchlers’ sediment oxygen demand measurement. 
 
Briefly, sediment oxygen demand is determined by filling two boxes, one clear, one black,  with river water and placing the boxes upside down over the river bottom. Anything in the water or on the river bottom is trapped.  
The only oxygen available in the dark box is that originally in the water column, about 8 mg/l.

 
The clear box lets in light, allowing algae trapped inside to photosynthesize oxygen. 
 
This is a 24 hour test. The black line is the dissolved oxygen concentration in the dark box. We can see oxygen levels dropping to near zero during the course of the day.  
In the clear box, the green line, we see algae photosynthesizing maintaining oxygen levels pretty well until the sun goes down. 
 
What caught my eye was the slope of the black box deoxygenation curve. 




| Carpentersville Dam Pool
~Sediment & River Oxygen Demand

August 24 and 25, 2020

Rivar Water and Dark Container

~N

(o)}
1

[0}

N

emmmDark ODO mg/I

. x
Slope: QA

Dissolved Oxygen mg/I

Note: Weather 8/24/2020 clear, high

low 67 deg F.

9:36

14:24
0:00
4:48
9:36 -

14:24

19:12


Presenter
Presentation Notes
We know from river water samples grabbed several times during the study the five day oxygen demand of the river water (BOD5)  was in the neighborhood of 5-7 mg/l. That is a deoxygenation rate of about 1.4 mg/l/day and I’ve graphed that in gold. Look at this benthic oxygen demand in black. The deoxygenation rate is 17.25 mg/l/d, ten times greater than the river water itself! 
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Presenter
Presentation Notes
If it’s not sestonic algae or anything else in the water column causing the rapid oxygen loss in the dark box. What is? The large quantities of benthic algae and detritus gathered at the bottom of the dam pool.





Presenter
Presentation Notes
The clear waters of January give us an opportunity to see the challenge. Here’s a view of the Carpentersville dam last week where not only the crest of the dam is visible but much of its upstream heal. Throughout the broad shallow waters of the dam pool it is easy to see penty of benthic algae and detritus.




Presenter
Presentation Notes
This is where our Fox splits into two channels upstream of the dam pool’s island. It is hard to describe what we see in this photo as anything other than the riverbed having a carpet of green.




Presenter
Presentation Notes
This picture was taken downstream of the island towards the dam on the east shore. Again, the shallow flats have a healthy green coverage but there’s something else in the photo, that looks like a cloud. Without a sample we can’t definitively say what it is but on the west shore 
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Presenter
Presentation Notes
while ice floats by on the river surface we see underneath what appears be clouds of filamentous bacteria which my biological wastewater treatment experience suggests is more associated with oxygen and nitrogen deficiency than nutrient excess.


B
Waters of the State shall be free from sludge or
bottom deposits, floating debris, visible oil, odor,
plant or algal growth, color or turbidity of other
than natural origin. Section 302.203 Offensive Conditions

1. Sestonic algae, the algae floating in the water
column, is not the cause of high turbidity in our Fox.

2. Sestonic algae is not the reason for oxygen deficit in
our river. The large diurnal oxygen demand swings
seen in our Fox’s dam pools do not correlate with high
sestonic algae levels.

3. The benthic oxygen demand is responsible for
oxygen deficits seen behind our dams, not sestonic
algae.


Presenter
Presentation Notes
Let’s sum this up. This data suggests:
 
1. Sestonic algae, the algae floating in the water column, is not the cause of high turbidity in our Fox. 
 
2. Sestonic algae is not the reason for oxygen deficit in our river. The large diurnal oxygen demand swings seen in our Fox’s dam pools do not correlate with high sestonic algae levels. 
 
3. The benthic oxygen demand is responsible for oxygen deficits seen behind our dams, not sestonic algae. 
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Presenter
Presentation Notes
To meet Illinois water quality standards we must address and solve the problems of sludge and bottom deposits, turbidity and dissolved oxygen deficits. 
 
I believe this data continues to support the conclusion dam removal has the inside track as the cost effective solution to resolving our Fox’s water quality problems.


L YL 4
Here’s what you can do: FRIENDS \é
FHE FIX RIVER"

Self starters with special interest in teaching or STEM and an unrequited
love with the river, or have any other interest like just joining to help us
in our work feel free to pull out your cell phones and click on this:
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