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Evaluating the water quality of a stream is essential for determining potential sources of impairment. The
Rouge and Ecorse Rivers are two urban streams significantly impacted by the land cover they flow through in
Dearborn Heights, a suburban community in Southeastern Michigan. This research sought to discover if any
significant correlations exist between conductivity, salinity, and TDS (total dissolved solids). Measurements
were taken during a relatively short periods of testing extending from mid to late March. During the testing
period, atmospheric weather conditions remained relatively consistent with the expectation of one day of light
rain. Vernier conductivity, turbidity, and salinity probes were used to monitor water at each of the two sampling
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Measurement Limitations Conclusion

During our one week study period, rainfall appears to increase the amount of total solids measured in a water
sample. This is most likely due to the increased addition of both sediments and dissolved minerals as runoff
enters the stream and the velocity of the river increases due to an increased volume of water. Increased
groundwater entering the stream during these times also adds dissolved minerals.

* The testing period of this research was too limited to make any definitive conclusions. In order to truly
understand how each of the tested parameters affect each of these rivers, a longer longitudinal study must
be conducted.

There were some testing conditions that were beyond our control during this
investigation. For example, because we were testing two different rivers, there was a
time lag between when each was tested. In addition, although we tried to be consistent
Tmammnms | With what times we monitored each day, these times varied because of school and family

s s s s« Observations. Another limitation was that the test period was only 7 days (1 week). In the
future it would be good to have longer test period within each of the four seasons we
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Analyze Data. have in Dearborn Heights, Michigan. We were somewhat inexperienced with the

sites. A water sample from each site was taken back to the school lab to determine total solids as this , J Samples of Water supplies Data was sampling equipment we used and it also took longer to get water samples some days ) Condu.ctl\{lty, water temperature, and salinity aII.c.Iosler correlate with one another. Our monitoring ]lnqllgate?c
measurement requires both an ana|ytica| balance (measuring to the nearest m”“gram) and a dry|ng oven. Nl e W river water were take to the uploaded to because of the weather. In addition, the GLOBE website does not Currently aCCept data that with In_CreaSIng water temperatu_re_’ andUCtIVIty Increases as well due perhaps to the Incr.eased |U|d|ty-0
Analysis of our data indicates that a strong correlation exists between conductivity, salinity, turbidity, and total Ecorse River Creek Site ::::r: :fel;ekn ggaifs;zol'fvt;;yof the Globe entry from Vernier or Pasco data acquisition devices even though they have been w_ater at higher temperatures. Salinity !S also c.hanged because the tgmperature determines hO\.N easily
solids. The relationship between these variables could potentially make it easier and more efficient to test Two sites were C_hose" totayllso"ds were Website approved by the GLOBE Program for this purpose. To overcome this issue we entered dlssolve.d.the salt lons are. The Sa.lt |ons,. which are. more soluble In warm water, also contribute to
water quality parameters by using the one to find the other two. This means less time and money to obtain the for sampling various determined some of the data we recorded under comments in the appropriate spot under general conductivity because they break down into cations and anions. N _ .

water quality * Turbidity has a relationship with both salinity and conductivity. Salinity contributes to turbidity because the

same data. We recommend that future researchers find additional solutions to the inefficient ways of testing
the many water quality parameters.

Background

hydrology data entry.

parameters.

salt particles in the water reduce visibility.

« Although other researchers have developed an equation that allows one to way to derive salinity and total
with this mathematical relationship. For the present, until a larger sampling effort is mounted at both rivers,
Rouge River Ecorse Creek Rouge River Ecorse Creek we suggest that water quality monitoring efforts continue to report the parameters.

The management of water quality in Southeastern Michigan is a very important topic. With so many impervious 840 3 3000 . 60 6.1 350 0 * One of the goals of this research was to find a close enough correlation between total solids, conductivity, and
surfaces, there are very few places water can infiltrate into the ground. A great deal of the precipitation we %800 jjiﬁi 37 2§§§ §5° B S 250 25 salinity so that c?r.ny one pgrameter.could be measured and the ojchers inferred mathemat!cally. W_e also
: . . . : : : : z [ 5 & S22 El = 78 2,0 3 & suggest that additional replicate testing be done for each parameter in case some of the data is an outlier.

receive (especially from thunderstorms and cold fronts) and quickly melting snow winds up going directly into our S 750 [ S 3100 212 z z 30 60z 2o L2

rivers as runoff. Because.of this, even a little bit of rain can lead to e>_<tenS|ve flooding that more. often than_not gm 3 : El:ooz = : 5 \/ 3 5 1o 5 SlEEaa Implications

damages homes and businesses, closes roads, and even leads to episodes where raw sewage is emptied into o . . . . . . [ . . . . . . . o 0 , , , , , , 6.7 0 : : : ——

rivers because all of the retention basins are filled. The Middle Branch of the Rouge River is especially prone to M6 AT A% A5 3P0 3kL 322 316 347 318 319 320 31 32 e BT ane A0 3hoam R Improving water quality research and making monitoring more efficient and meaningful is an ongoing concern

Dates Dates ates ates ! ey . . . .
flooding and the Edward Hines road that parallels the river (and provides a key transportation route to our area) o — . . o - by sty for both professional and citizen scientists. Streamlining what parameters need to be tested can make
=0==Total Solids ==@==Conductivit =@==Total Solids ==®==Conductivity ==8=—=Turbidity ~e=@=Salinit urbidit salinit . . . .. . .

is often closed for many days per year. The Ecorse River (which is really a small stream as it runs through South Figure 1 (left) and Figure 2 (right): Total Solids versus Conductivity. The Rouge River  Figure 3 (left) and Figure 4 (right): Turbidity versus Salinity. Salinity and Turbidity show a monitoring both more time efficient and targeted to the concerns of each river system. If some water quality

Dearborn Heights) is especially prone to flooding and what used to be 100-year floods are happening almost had a random relationship between total solids and conductivity. The first two points similar pattern in the Rouge River but the Ecorse River shows a much large difference parameters differ very little or have less overall significance to the quality of a stream then instead of testing

yearly. This is a topic that obviously needs to be studied and solutions found. In this research, we tested salinity, were directly linear; but as the days went on, as conductivity decreased, total solids between them. This may be due to the different land types surrounding them. The for everything, only the most important tests would be completed. This could potentially save a lot of money

water temperature, total solids, turbidity, and conductivity to determine how they might correlate with each other. increased. The Ecorse River had a totally different relationship. Total solids had a Ecorse Creek has such a smaller width and is also surrounded by numerous amounts of and personnel resources and also encourage citizen scientists to participate if they have limited time. This

These parameters, along with others that weren’t measured at this time, help to clarify how each river behaves limited variation. That being said, the only day that total solids increased was on the impermeable surfaces with no or little permeable surfaces. The Rouge River, however, research was only conducted during one week as winter transitioned into spring in Southeastern Michigan.

during a storm event. Total solids helps us understand how much dissolved solids, such as inorganic or organic day where it rained approximately 4 mm. This may be because the Ecorse River has a had relatively permeable surfaces surrounding it most places. This contributes to the Increased longitudinal water quality testing would necessary to implement before real recommendations could

compounds are found inside a body of water. Turbidity is is a measure of water’s clarity. Because of the clay that smaller width than the Rouge and has more impermeable sufaces, point that amounts of all measurements will be different. be made. With increased testing over longer time periods, it is hoped that student derived algorithms and

makes up the river beds of both the Ecorse and Rouge River, even just a little increase in the river’s volume and 60 Rouge River o aw Rouge River corse Creek mathematical relationships could be developed that would allow for the prediction of what happens when one

velocity typically leads to an increase in turbidity. Salinity is the amount of dissolved salt particles that can = B s g - e - i parameter increases or decreases and what effect that has on water quality tests. One of the most pressing

contribute to harming plants, animals, and even us humans if found in high enough levels. Salinity is closely ?2;30 6 5 S o £ [ E2 L concerns for both the Ecorse and Rouge River is flooding. Evidence of how this impacts water quality will be

related to conductivity, which is a measure of how an electrical current can pass through water. Because g 2 E g e 50 /\ x5 S 1 essential in helping to motivate both city officials, residents, and other stakeholders take action to solve this

inorganic compounds and salt conduct electricity, this parameter has a close relationship with salinity. Salinity 12 . . . . . . 32 7 ” | . —— o giﬁ . :;gff ; Uzii < pressing issue.

has been gradually increasing in the Great Lakes for a variety of reasons but one often cited is the abundant R G e BT ke ke ko 83 [ oo Se | . . -6 Work Cited

halite (rock salt) we add to our roads each winter as a de-icer. We tested for each of these parameters to e ot b e ——— & T — S— : ks : I— S

: : : : : - oo conduct =8 Turbidity =& Conductivity Dates Dates . onductivit vailable at: https://archive.epa.gov/water/archive/web/html/vms tm
determine which of these tests would be essential to monitor on a tight budget and time schedule. . Figure 5 (left) and Figure 6 (right): Turbidity versus Conductivity. In the Rouge, B B ocossed: 1st Z‘prll 2019) P pa.g
Research Questions ConQU9t|V|ty and t“”?"?"ty are perpen@oular to egc;h other, meaning that in the Figure 7 (left) and Figure 8 (right): Conductivity versus Salinity. In the Rouge, both * Department of Economic Development. Measuring the Salinity of Water. Agriculture (2018). Available at:

beginning, when turbidity levels were high, .Conduct|V|ty Ievel_s.were low. _AS the days parameters increased after the 20t when it rained (we had 4 mm of rain); but in the http://agriculture.vic.gov.au/agriculture/farm-management/soil-and-water/salinity/measuring-the-salinity-of-

« In what ways do total solids, salinity, and conductivity correlate? grad_uglly went on, the. data shifted, malflng the F:ond_uct|V|ty levels hlgh_ but the Ecorse, it increased the day of. This could be due to the fact that both rivers were water. (Accessed: 1st April 2019)

« How does rainfall effect the amount of total solids? turbidity levels low. But in the Ecorse, the difference s a little greater. Turbidity stayed unable to be measured simultaneously. Everyday, we went to the Rouge River around  ° Whatis Conductivity, Resistivity, TDS, Salinity, and Their Relationship? APERA INSTRUMENTS Available at:

* If we had limited testing, how could we find the other measurements? o alrr?os.t constant _Wlth only the first _d_ay very high; .Whlle COﬂ(?_'UCtIVIty had a 18:30 (6:30 pm). After that, we would then go to the Ecorse River Creek which was about https://aperalnst.com/blog/what-ls-conduct|V|ty-reS|st|V|ty-tds-saI|n|ty-and-the|r-relatlonshlp/. (Accessed: 1st

« Can conductivity results be used as a way to inferring total solids and salinity? Dearborn Heights variation. Correlations between conductivity and total solids always linear. The ratio 10-15 minutes away from the first site. April 2019)

* How do water temperature, salinity, and conductivity correlate? WATER?SME“:)IsiLiWARDS that they create does not only contribute to salinity, isn't but also material counts. Rouge River Ecorse Creek « Water Quality 101. Appalachian Citizens Enforcement Project Available at: http://www.ace-project.org/water-
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Rouge River Ecorse River 840 - 3000 . quality-101/. (Accessed: 1st April 2019)

.’_A * Turbidity, Total Suspended Solids & Water Clarity. Environmental Measurement Systems Available at:

B | https://www.fondriest.com/environmental-measurements/parameters/water-quality/turbidity-total-
- - 720 -6. r r r r r r -
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Null Hypothesis

 There is no way to determine salinity or total dissolved solids using conductivity measurements.
* Rainfall does not effect the amount of total dissolved solids.

suspended-solids-water-clarity/. (Accessed: 1st April 2019)
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There is no way Fo_fmd any other measurements with limited testing. Frlen ds Dates Dates ot o e | y We would like to thank Mr. David Bydlowski (Wayne RESA and AREN) and Dr. Kevin Czajkowski (Mission Earth-
* Conductivity, salinity, and water temperature do not correlate. - _ Total Sclids  =8=Sal ity _ _ —A—Total Solids  —A=Salinity _
0 — —e—Water Temperature  —e—Saliity e Watertemp  =&=saliniy Figure 11 (left) and Figure 12 (right): Total Solids versus Salinity. Salt is a particle that University of Toledo for providing us with some of the equipment used in this research. Several Crestwood High
Of n’ . E Figure 9 (Ieft) and Figure 10 (rlght): Water Temperature versus Salinity. The Ecorse contributes to the total solids of a river because it reduces the V|S|b|||ty The re|ationship School students also shared their GLOBE expertise with us teaChing us how to access the GLOBE WebSite, enter
the VU“ River had significantly lower amounts of salinity than the Rouge River even though shown above says that in the Ecorse river, it's a direct relationship while in the Rouge, it data, visualize data, etc. Sara Komaiha, Ali and Mohamed Eter, and Leanne Alawieh spent countless hours with
water temperatures at both sites were very similar. Water temperature and salinity varies us teaching us Excel and how to make a poster. Thanks also to Mrs. Johns for helping us and inspiring us to
have an inverse relationship, meaning that the higher the temperature the lower the start this project

salinity in both river systems.



