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Introduction 
 

Western New York lacks key infrastructure to monitor even the simplest distributed 
hydrologic parameters such as stream stage, stream discharge, and basic water quality.  When 
water quality or quantity issues arise, the response is typically one of a reactive nature. Often 
problems go unnoticed or develop so quickly that significant damage has occurred before 
remediation efforts can be designed. The Western New York Watershed Network is a first step in 
designing and implementing a student and citizen scientist-run hydrologic monitoring system to 
support water resource management in Western New York. This is an initial step in a 
collaborative project that brings together local (Buffalo Niagara Riverkeeper, Erie County 
Department of Environmental Health, Erie County Department of Parks, Recreation, and 
Forestry, Seven Seas Sailing Club, and Tifft Nature Preserve) and national (Community 
Collaborative Rain, Hail, and Snow Network, CrowdHydrology, and National Geographic 
Education’s FieldScope) organizations to develop a robust watershed network focused on 
providing baseline data and addressing key research objectives in Western New York. This 
report will discuss the work done during the first year of the Western New York Watershed 
Network and highlight future opportunities.  

Current Network   

The 2015 network monitoring efforts focused on 8 streams within Erie County, New 
York. These streams were monitored weekly by a group of University students and citizen 
scientists from May through August 2015 for both water quantity and quality parameters.  
Streams were monitored for stream stage, discharge, and basic water chemistry.  Stream stage 
was recorded at existing USGS gage stations with additional gage stations installed in ungagged 
streams using pressure transducers.  Stream discharge was measured on a weekly basis.  Field 
measurements of basic water quality and E. coli samples were collected once a week.   Field 
measurements of water quality include pH, dissolved oxygen, specific conductance, and 
temperature, which collected using a YSI Professional Plus multimeter.  In addition, Tonawanda 
and Scajaquada Creeks were sampled for both Nitrogen and Phosphorus as part of a 
collaborative project within the Department of Geology at the University at Buffalo. Data has 
been uploaded to National Geographic Education’s FieldScope database for public viewing and 
to the University at Buffalo Library System Institutional Repository.  

  



 

 

Objectives 
 

The objective for this project was to establish an open source network that provides 
information regarding water quantity and quality to the public, while educating undergraduates 
on hydrological research methods. During the summer of 2015, undergraduates were grouped 
into five teams in order to address the following research objectives:  

1.) Develop a correlation between precipitation, stream discharge, and beach closures (Team 
Beach Closures) 

2.) Determine the relationship between stream stage and discharge on major tributaries that 
enter Lake Erie (Team Rating Curve) 

3.) Quantify residence time of E. Coli in urban streams (Team E. Coli) 
4.) Evaluate spatial changes in temperature, conductivity, pH, and dissolved oxygen on 

major tributaries that enter Lake Erie Basin as a result of the impact of urban versus rural 
land cover (Team Stream Quality) 

5.) Analyze the relationships between meteoric events and water clarity, temperature, and pH 
in Lake Erie (Team Turbidity) 
 

Personnel Involved: 
 
Dr. Christopher S. Lowry, Assistant Professor of Geology, Department of Geology, University at 
Buffalo, 126 Cooke Hall, Buffalo, NY 14260, email:  cslowry@buffalo.edu;  
phone: 716- 645-4266 
 
Students: 
 
1. Thomas Glose, Ph.D. candidate, Geology, University at Buffalo 
2. Luiz Rafael Pereira dos Santos, Bachelor of Science candidate, Geology, North Dakota State 
University 
3. Julianna Crumlish, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
4. Caroline Tuttle, Bachelor of Arts candidate, Environmental Studies, Skidmore College 
5. Michael Canty, Bachelor of Science candidate, Industrial and Systems Engineering, 
University at Buffalo 
6. Jessica Ewanic, Bachelor of Science candidate, Geology, University at Buffalo 
7. Nicholas Luh, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
8. Jonathan Vitali, Bachelor of Science candidate, Geology, University at Buffalo 
9. James Coburn, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
10. Olivia Patick, Bachelor of Science candidate, Geology, University at Buffalo 
11. Rebecca Dickman, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
 
 



 

 

 
Work Overview 
 

The Western New York Watershed Network field research focused on six ungaged 
streams within Erie County New York (Figure 1).  These streams represent a mix between urban 
(Scajaquada and Rush Creeks) and rural (Eighteen Mile, Big Sister, Delaware, and Muddy 
Creeks) dominated land covers.  Several streams were identified prior to this work as having 
significant water quality issues due to combined sewer overflows (Scajaquada, Rush, and Big 
Sister Creeks).  In addition to the six ungaged stream, two USGS gaged streams were also 
monitored as part of this study (Tonawanda and Ellicott Creeks).  Stream monitoring was 
conducted from May 2015 through August 2015. The research team was divided into five 
working groups focused on specific objectives relating to hydrologic problems and results are 
described below.  
 
 
 

 
Figure 1:  Location of study sties focusing on ungaged streams in Erie County NY. 
 
  



 

 

Summary of Results, 2015 

Team 1:  Beach Closures 
Julianna Crumlish, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
Luiz Rafael Pereira dos Santos, Bachelor of Science candidate, Geology, North Dakota State 
University 
 
Objective: Develop a correlation between precipitation, stream discharge, and beach closures. 
 
Description: Beach closures due to high E. coli levels are a frequent occurrence at Woodlawn 
Beach, a state park seven miles south of Buffalo, NY. One factor contributing to closures is the 
combined sewer infrastructure, an outdated type of sewer system where sanitary and storm 
sewers share a single pipe to the treatment facility. During high precipitation events, the sewer 
capacity is sometimes exceeded, and the overflow is discharged into area waterways, allowing 
for sanitary waste to be introduced into the environment.  
 

With this project, our goal was to evaluate the correlation between precipitation, stream 
discharge, and beach closures. In particular, we wanted to see what role Rush Creek, a nearby 
tributary, plays in water quality issues and beach closures at Woodlawn Beach (Figure 2).  

 

 
Figure 2: Woodlawn Beach site showing study stations, bathing area, and nearby Southtowns 
Advanced Wastewater Treatment Facility. Stream gaging was conducted at Rush Creek upstream 
of the outlet. Water quality and E. coli testing was conducted in Lake Erie, Rush Creek, Blasdell 
Creek, and the combined outlet of the two creeks. 
 



 

 

Two groups of data were used for this study:  data obtained from publicly available 
sources and data gathered in the field directly. Weather Underground’s Woodlawn station 
provided local precipitation data while information on beach closures and E. coli levels was 
obtained through the New York State Department of Parks, Recreation, and Historic 
Preservation. Weekly stream gaging at Rush Creek was collected by our team using a SonTek 
acoustic Doppler flowmeter (Figure 3-A) during the months of June and July 2015.  

 
Weekly water quality monitoring was conducted in Rush Creek, Blasdell Creek, their 

combined outlet, and Lake Erie (Figure 2). A YSI Professional Plus multimeter was used to 
measure temperature, pH, and specific conductance (Figure 3-B). Weekly E. coli samples were 
taken at each of the four water quality-monitoring sites (Figure 3-C). Samples were processed 
using the IDEXX Colilert Quanti-Tray System, which calculates the most probable number of 
viable cells per 100 mL (Figure 3-D). Due to generally high bacteria counts, samples were 
diluted 1:10 with deionized water.  
 

 
Figure 3:  (A) Flowtracking in Rush Creek. (B) Using the YSI to measure water quality in Lake 
Erie. (C) Taking an E. coli sample at the outlet of Blasdell and Rush Creeks. (D) E. coli samples 
after being processed and incubated for 24 hours. Yellow cells indicate coliform bacteria; 
fluorescent cells indicate E. coli.  
 
Results: Variation in its volumetric flow rate did not have a clear correlation with Woodlawn 
Beach bacteria levels. Overall, Rush Creek had higher E. coli levels than Blasdell Creek during 
this study, and peaks in Rush Creek correlated with peaks at the beach (Figure 4).  
 



 

 

 
Figure 4:  There was not a clear relationship between Rush Creek’s discharge and beach E. coli 
concentrations. Flow overall was low during the study period, which may be a factor. At times a 
backwater effect was noted at the stream gaging location. Bacteria levels in Rush Creek and 
Lake Erie tend to rise and fall together.  
 

Despite their close proximity, Rush Creek and Blasdell Creek are distinct in terms of 
their pH, specific conductivity, and the E. coli levels that they carry to Lake Erie (Figures 5-7). 
The fact that Rush and Blasdell Creeks enter the lake through the same outlet allows for mixing; 
the outlet zone therefore contains water that is a blend between the characteristics of the two 
individual creeks. This indicates that the two creeks need to be viewed as a system, rather than 
two separate point sources, when evaluating their impact on Woodlawn Beach water quality. 
These data show considerable differences in water chemistry and E. coli levels in Lake Erie 
compared to the creeks, suggesting dilution. These data also showed both peaks in E. coli 
following storm events as well as several anomalies where E. coli peaks without large 
precipitation events (Figure 8).  
 



 

 

 
Figure 5:  pH at the four Woodlawn sample sites. When ranked from low to high alkalinity, 
there is a consistent pattern:  1.) Rush 2.) Outlet 3.) Blasdell 4.) Lake Erie. Outlet levels reflect 
the blending of the two creeks. 
 

 
Figure 6:  Specific conductance at the four Woodlawn sample sites. There is a consistent pattern 
when ranked from high to low specific conductance: 1.) Rush 2.) Outlet 3.) Blasdell 4.) Lake 
Erie. Outlet levels show the two creeks mixing together.  



 

 

 
Figure 7:  E. coli levels in Rush Creek were above the NYS limit for recreational water bodies in 
all of the samples. Although exceedances also occurred in Blasdell Creek, they were only 
observed in half of its samples. Outlet E. coli concentrations reflect the mixing of the two creeks 
as they converge and tend to lie somewhere between the two creeks’ individual values. 
 

 
Figure 8: E. coli spikes often occur after times of high precipitation. Of the closures during this 
period, seven were because of combined sewer overflows. For this period there were three days 
where the beach was open when the average E. coli level was above the NYS limit for 
recreational water bodies (5/28, 6/19, 6/22). At times the beach was closed even though E. coli 
levels were below the limit; generally these were when E. coli levels had been high the previous 
day and park officials were waiting for E. coli test results to return to a safe level before re-
opening the beach.  



 

 

 
Unfortunately, we were not able to create a rating curve for Rush Creek due to a shift in 

the streambed sediments. Future work should look at monitoring flow rates and stream stage at a 
location further upstream, where the bed is less sandy and where backflow effect would be less 
pronounced (See result below from Team 2 Rating Curves).  
 
Summary:  Woodlawn beach was closed 50% of the summer of 2015 due to E. coli levels greater 
than 300 CFU/100mL, the NYS limit for recreational water bodies.  The two major streams 
contributing to the beach both show elevated E. coli levels however there was no correlation 
between stream discharge and levels of E. coli.  Observations of pH and specific conductance 
show unique signatures from both Rush and Blasdell Creeks, which mix as they enter Lake Erie.  
These results reinforce that the two creeks need to be considered as a system and individual 
monitoring needs to be conducted on both streams.  A positive correlation between precipitation 
and beach closers due to E. coli concentrations was confirmed for many of the beach closure 
events.  However these results do not point to an increase in stream flow causing increased E. 
coli flux to the beach.  Future work needs to investigate additional sources of E. coli impacting 
beach closures.  It is clear that both Rush and Blasdell Creeks are contributors of E. coli, 
however they are likely not the only sources.   
 
Team 2:  Rating Curves 
Nicholas Luh, Bachelor of Science candidate, Environmental Geoscience, University at Buffalo 
Jessica Ewanic, Bachelor of Science candidate, Geology, University at Buffalo 
Luiz Rafael Pereira dos Santos, Bachelor of Science candidate, Geology, North Dakota State 
University 
 
Objective: Determine the relationship between stream stage and discharge on major tributaries 
that enter Lake Erie 
 
Description: To quantify the transport of contaminants from local waterways into Lake Erie, it is 
first necessary to develop a correlation between stream stage and discharge. Six major ungaged 
tributaries that enter Lake Erie within Erie County, New York, were measured weekly to 
determine stream discharge and stream stage throughout the summer of 2015 (Figure 1). The 
objectives of this research were to (1) quantify the flux entering the lake and (2) determine the 
relationship between precipitation and discharge. This information can be used to better predict 
when beach closures will occur. During storms, combined sewer overflow events result in the 
deposition of E. coli into local waterways, resulting in beach closures. Results of this project will 
help to predict when beach closures could occur based on each streams recession data and 
precipitation within the watershed. 
 
Results:  Stream discharge and stream stage were monitored at each of the six tributaries entering 
Lake Erie.  Stream discharge measurements were conducted weekly over the study period using 
a SonTek Acoustic Doppler Flowmeter.  Stream stage was monitored using pressure transducers 
(Scajaquada, Rush, Delaware, and 18-Mile Creeks) and a citizen science based stream stage-
monitoring network (www.crowdhydrology.com) in the remaining streams (Big Sister Creek and 
Muddy Creek).  Results produced two reliable rating curves at Scajaquada and 18 Mile Creeks 



 

 

(Figure 9 and 10).  The development of rating curves at the remaining creeks proved difficult due 
to site locations described below. 
 
 

 
Figure 9: Rating curve for Scajaquada Creek at Forrest Lawn Cemetery.  

 
Figure 10: Rating curve for 18 Mile Creek at Lake Shore Drive. 
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Two major issues occurred preventing the development of rating curves at three of the 
creeks (Rush Creek, Delaware Creek, and Muddy Creek). Rush Creek has a sandy streambed 
that shifted due to the transport of sediment during high flow.  This shift resulted in a resetting of 
the relationship between stream stage and discharge (Figure 11).  As a result, it was not possible 
to develop a reliable rating curve.  Future work needs to move upstream where a more 
structurally stable streambed exists in order to develop a reliable rating curve.  Backwater effects 
from Lake Erie, reversing the stream gradient near the mouth of Delaware Creek and Muddy 
Creek, prevented the development of rating curves at these sties.  These sites were initially 
established in early summer when stream discharge was high.  As sampling progressed through 
the summer, it was observed that flow at these gages stations was zero or, in some cases, 
negative, indicating backflow moving from Lake Erie up into the lower tributaries of the streams.  
This same effect was observed in the early summer along Big Sister Creek at Bennett Beach.  As 
a result, the Big Sister Creek gage was relocated further upstream.   
 
 

 

 
Figure 11: Depth of the Rush Creek over location in (A) 22 June 2015 and (B) 13 July 2015 
 
 Using hourly data of stream stage and rating curves, a time series of stream discharge was 
developed for both Scajaquada and 18 Mile Creeks (Figure 12 and 13).  These data were used to 
determine the relationship between local precipitation events and peak stream discharge.  Lag 
time between precipitation and discharge was calculated using center of mass for precipitation 
events and peak discharge.  Lag times were calculated from multiple precipitation events 
throughout the summer (Table 1) resulting in an average lag time of 6 and 5 hours for 



 

 

Scajaquada and 18 Mile Creeks, respectively.  Under a majority of the storm events, both 
streams returned to baseflow within 24-36 hours of precipitation events.   
 
 

 
Figure 12: Continuous record of stream discharge with precipitation for Scajaquada Creek. 
 
 
 

 
Figure 13: Continuous record of stream discharge with precipitation for 18 Mile Creek. 
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Table 1:  Stream lag time from peak precipitation to peak stream discharge. 
 

Stream Max Precipitation Max Discharge Lag time (hh:mm) 

Scajaquada 6/27/15 14:57 6/27/15 16:00 1:03 

 
7/1/15 8:14 7/1/15 13:00 4:46 

 
7/6/15 20:57 7/6/15 22:00 1:03 

 
7/7/15 17:03 7/8/15 4:00 10:57 

 
7/9/15 12:38 7/9/15 17:00 4:22 

 
7/14/15 12:43 7/14/15 17:00 4:17 

average >1in 1:03 average <1in 6:06 

18 mile  6/27/15 14:02 6/27/15 22:00 7:58 

 
7/28/15 22:43 7/29/15 5:00 6:17 

 
7/1/15 6:42 7/1/15 11:00 4:18 

 
7/9/15 13:21 7/9/15 16:00 2:39 

 
7/14/15 12:20 7/14/15 17:00 4:40 

average >1in 5:05 average <1in 5:17 
 
 
Summary: Scajaquada Creek and 18 Mile Creek discharge increases rapidly directly following 
precipitations events, however after 24-36 hours the stage and discharge return to the normal rate 
of flow, while all other tributaries analyzed have prolonged, above normal discharge and stage 
(48-60 hours).  Part of the rapid rise in stream stage in Scajaquada Creek is due to its location in 
an urban environment with more impervious surfaces.  Rating curves from Muddy, Delaware, 
and Rush Creek provided no useful correlation between stage and discharge (or discharge and 
precipitation). This could be due to the seiche of the lake. To obtain useful rating curves, it is 
necessary to take measurements at locations higher in the subwatershed to avoid backflow.  
Using the lag times of precipitation and discharge, future work can develop relationships to 
predict possible flooding based on the rate of precipitation. In addition, these lag times can be 
useful for determining how long beaches need to be closed due the presence of the bacteria E. 
coli that has highest concentration just after storm events. 
 
 



 

 

Team 3:  E. coli residence times 
Caroline Tuttle, Bachelor of Arts candidate, Environmental Studies, Skidmore College 
Julianna Crumlish, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
Michael Canty, Bachelor of Science candidate, Industrial and Systems Engineering, University at 
Buffalo 
 
Objective: Quantify residence time of E. Coli in urban streams. 
 
Description: A critical issue in urban streams is the increased levels of E. coli due to 
anthropogenic sources. In the city of Buffalo, NY these sources are due to an aging wastewater 
infrastructure, which has a combined storm water and sewer system. One creek that is heavily 
impacted by increased E. coli due to combined-sewer overflows is Scajaquada Creek. In 1921, as 
development in the city increased, Scajaquada Creek was diverted underground. The creek now 
flows in a tunnel under Buffalo for four miles and then emerges again in Forest Lawn Cemetery 
(Location A, Figure 14). In this experiment, our goal was to determine the sources of E.coli, and 
mechanisms that might account for variability in E.coli within Forest Lawn Cemetery.  Potential 
variability in these concentrations was thought to have come from photo degradation and 
dilution. These potential drivers were investigated over a 24-hour sampling period at locations 
with variable contributions of sunlight and tributary sources of water. 

 
Figure 14: Site map of Scajaquada Creek. Red dots represent stream sampling locations. Yellow 
diamonds represent sampling locations of external drains and ponds. 
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Water samples were collected in Forest Lawn Cemetery along a 2-mile stretch of 

Scajaquada Creek (Figure 14), with background sampling conducted over a four-month period 
(May – Aug).  Fine scale sampling was taken every two hours over a 24-hour period. Escherichia 
coli (E.coli) water samples were collected at five locations along the stream. After the samples 
were taken, Coliert was added to the samples (Figure 15B), and the samples were placed in a 
Quanti-Tray for quantification of E.coli and fecal coliforms (ISO standard 9308-2:2012). 
Samples were incubated for 24 hours at 35oC (Figure 15D). After 24 hours samples were placed 
under a florescent light; the cells that were yellow and glowed were considered to have E.coli 
(Figure 15E).  
 

 
Figure 15: (A) Equipment used for testing E. Coli, (B) Sample bottles,  (C) Laminator and 
incubator, (D) 24 hour samples in incubator, (E) Positive count Quanti-tray,  (F) Field blank 
Quanti-tray.  
 
Results:  The general trend shows a decrease in E. coli moving down stream (Figure 16).  Water 
samples collected at location A were collected at the outlet of the 4 mile long covered portion of 
Scajaquadda creek.  These samples were the highest concentrations of E. coli of any samples 
collected during the summer period and represent samples that have not been exposed to 
sunlight.  Samples at location E represent samples that have both been exposed to sunlight along 
the 2-mile study reach as well as experienced impact from tributary waters entering the creek 
with variable concentrations of E. coli (Figure 17).  It should be noted that tributary sources of 
water entering Scajaquada Creek have up to an order of magnitude lower concentrations of E. 
coli as compared to the main channel of the creek (Figure 17).  

A B C 

D E F 



 

 

 
Figure 16: Spatial distribution of E.coli within Scajaquada Creek 
 
 

 
Figure 17: Levels of E.coli from external sources of water entering the stream show lower 
concentrations as compared to the main channel of the stream. The largest concentration appears 
to enter the stream along the eastern bank. 
 
24-Hour Sampling Results: In order to determine the impact of photo degradation on E. coli 
concentrations, and to separate it from the impacts of dilution, a series of samples were collected 
every two hours over a 24-hour period. E. coli concentrations at location A were considered the 
control as these samples were never exposed to sunlight due to the tunnel.  As a result, these 
samples were highly variable at the outlet of the tunnel (Figure 18, location A) and as expected, 
there was no diel pattern in the changes of E.coli levels throughout the 24-hour period (Figure 
18, location A). Moving down stream, results show small diel fluctuation in E.coli 
concentrations at the down stream sampling locations D and E (Figure 18, location D and E).  
Sample locations B and C seem to be transitional and show a slight diel pattern with the 
superimposed noisy signal from location A (Figure 18, location B and C). 
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Figure 18: Levels of E.coli over 24 hour sampling. 
 
Summary: Average levels of E.coli decrease moving downstream from the outlet of the culvert, 
indicating the source of E.coli is likely coming from inside the tunnel. Levels of E.coli in 
tributary pipes and drains entering Scajaquada Creek were found to have lower concentrations, 
indicating that the water from these sources may dilute the E.coli concentrations in the main 
channel.  These results may partially explain the lower levels of E.coli further down the stream. 
Results from the 24-hour sampling show small diel fluctuation in E.coli concentrations only at 
the down stream sampling locations. These diel trends support the idea of limited photo 
degradation, which resulted in a change of 800 MPN/100mL in concentrations at the lower site 
(Figure 18, Site E). This photo degradation is superimposed on the dilution signal resulting in the 
observed reduction in E.coli along the stream reach. 
 
Project 4:  Stream Quality 
James Coburn, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
Jonathan Vitali, Bachelor of Science candidate, Geology, University at Buffalo 
 
Objective: Evaluate spatial changes in temperature, conductivity, pH and dissolved oxygen on 
major tributaries that enter Lake Erie Basin as a result of the impact of urban versus rural land 
cover. 
 
Description: Field data were collected during both high and low flow conditions along the rural 
dominated Tonawanda Creek and the urban dominated Ellicott Creek (Figure 19 and 20). A YSI 
probe was used to measure electrical conductivity, pH, and temperature. Data points were taken 
between meanders in Tonawanda Creek, and in steady increments of about 150-200 meters on 
Ellicott Creek. All measurements were taken in the middle of the stream from a canoe. Water 
quality was measured using a YSI probe placed around 1 foot below the water surface, while at 
the same time a GPS unit was used to identify exact locations for these data. Each parameter of 
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stream quality was georeferenced on ArcMap for an arial view of stream quality on the WGS 
1984 Geographic coordinate system. 
 

 
Figure 19:  Stream Quality Project field site map showing Tonawanda Creek in the upper right 
hand corner and Ellicott Creek in the lower left. 

 
Figure 20:  USGS stream discharge data for Tonawanda and Ellicott Creeks.  Arrows show 
observation periods for both high and low discharge.  
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Results:   
 
Temperature (oC): Stream temperature observations show greater spatial variability in 
temperature at the rural site (Tonawanda Creek) as compared to the urban dominated site 
(Ellicott Creek).  During high flows both streams maintained similar temperatures between 22-24 
degrees Celsius.  During low flows, the urban stream resulted in higher and uniform stream 
temperatures, while the rural stream resulted in slightly lower stream temperatures with a much 
larger range of variability. 
 

 
Figure 21: Stream temperature for a Rural (Tonwanda) Creek and an Urban (Ellicott) Creek 
under both high (upper figures) and low (lower figures) flow.   
 
pH: During both high and low flow events, the rural stream consistently maintained higher pH 
when compared to the urban stream.  Spatial variability between the two streams was relatively 
constant.  The urban stream did show more abrupt changes in pH, likely due to the influence of 
storm water entering the stream at unknown discreet locations.   



 

 

 
Figure 22: Stream pH for the rural (Tonwanda) creek and urban (Ellicott) creek under both high 
(upper figures) and low (lower figures) flow.   
 
Electrical Conductivity ( µS/cm): While variability in electrical conductivity did occur between 
rural and urban dominated streams there was no significant change during high and low flow 
conditions (Figure 23).  The increase in electrical conductivity in the urban creek is thought to be 
a result of runoff from roadways. 
 

 
Figure 23: Stream electrical conductivity for Rural (Tonawanda) Creek and Urban (Ellicott) 
Creek under both high (upper figures) and low (lower figures) flow.   



 

 

 
Summary: As expected both spatial and temporal variability in water quality parameters exist 
between rural and urban dominated streams as well as during high and low flow periods.  Ellicott 
Creek (Urban), during high flow rates, showed the most variability and extreme values in 
temperature, pH, and electrical conductivity when compared to all other streams and flow rates.  
Average temperature for both streams was higher at low flow conditions, with Ellicott Creek 
(Urban) maintaining a slightly higher overall temperature during low flow conditions. Electrical 
conductivity was higher in Ellicott Creek (Urban) than in Tonawanda Creek (Rural), likely due 
to inputs from the urban environment.  While variability in pH was observed, this variability was 
small between streams and flow events. 
 
Project 5:  Turbidity 
Olivia Patrick, Bachelor of Science candidate, Geology, University at Buffalo 
Rebecca Dickman, Bachelor of Science candidate, Environmental Geosciences, University at 
Buffalo 
 
Objective: Analyze relationships between meteoric events and water clarity, temperature, and pH 
in Lake Erie. 
 
Description: The increased public focus on algal blooms and invasive species in Lake Erie 
underscores the need for better spatial and temporal monitoring of water quality. Due to the 
spatial extent of the lake as well as seasonal changes in water quality, monitoring of water 
quality parameters can be both financially and labor intensive. In order to reduce costs and 
personal time this research enlisted citizen scientists to collect basic water parameters (pH, 
Temperature, and turbidity) through a partnership with a local sailing school.  The research 
objective of this project was to quantify water quality changes at various locations along the 
eastern shore of Lake Erie from June to September. Initial work focused on using a smart phone 
application “Secchi” to provide citizens with a centralized place to record data.  As the study 
progressed, numerous complications regarding data collection arose, so new methods were 
formed to simplify the testing making it more convenient for citizens to participate in the study.  
These results demonstrate both failures and success in colleting spatial and temporal distributed 
water quality data within Lake Erie.  Results are meant to be a starting point in which a larger 
program can upscale these methods to the rest of the Lower Great Lakes. 
 
Results and Summary:  Through a partnership with the Seven Seas Sailing Club, citizen science 
water quality sampling kits were placed on ten boats.  Citizen science kits include a Secchi disk, 
pH strips, and a thermometer.  In addition, detailed instructions were included with the kits on 
how to collect and report water parameters.  Originally, we attempted to use a smartphone-based 
application “Secchi” to have citizens report water parameter using a geo-located based 
application.  However, this proved to be too high of a barrier of entry due to a range of factors.  
Consistently, citizen scientists forgot their phones or had trouble downloading the application.  
There was also some confusion as to when and where to recorded data.  As a result, a modified 
data collection system was developed using a paper-based system where users could mark their 
location on a map and then recorded their observations in a notebook.   This new paper based 
system produce fewer observations than were expected.  While sailors out on Lake Erie may 
have been at the right location and at the right time, it was difficult to find a suitable means to 



 

 

engage with them to collect hydrologic data.  Even after significant periods of time trying to 
connect with citizens and talk with them on the importance of distributed lake data, the project 
resulted in only a few measurements of pH, temperature, and turbidity (Secchi depth).  While we 
thought this would be a new and novel way to collect data, in the end it proved to be too large of 
a barrier of entry for truly useful scientific observations. 
 
Project Deliverables 
 
Project deliverables include conference presentations, student training, and publically accessible 
water quality data on streams entering Lake Erie.  Project results were presented at the 2015 
Geological Society of America Annual meeting in Baltimore MD.  Eight of the eleven 
participating students were able to present their work and get feedback from professionals.  Two 
of these presentations resulted in a second (Crumlish et al., 2015) and third (Tuttle et al., 2015) 
place award for best posters in the Undergraduate Research in Hydrogeology poster session.  In 
addition our participating students were exposed to the basics of scientific research and were able 
to learn a wide range of field methods.  Finally, all field data have been uploaded to two 
publically accessible databases for long-term storage.   
 
Conference Presentations 
 
1.  Coburn, J. E., Vitali, J. M., Glose, T. J., Lowry, C. S., “Analyzing Water Quality Over 
Variable Flow Conditions in Rural and Suburban Streams.” A Showcase of Undergraduate 
Research in Hydrogeology Poster Session, 2015 Geological Society of America Annual Meeting, 
Baltimore, MD (November 2015). 
 
2.  Crumlish, J.C., Pereira dos Santos, L. R., Glose, T. J., Lowry, C. S., “Evaluating the Impact 
of Hydrology and Combined-Sewer Overflows on Urban Beach Closures.” A Showcase of 
Undergraduate Research in Hydrogeology Poster Session, 2015 Geological Society of America 
Annual Meeting, Baltimore, MD (November 2015). 
 
3.  Luh, N. M., Ewanic, J., Pereira dos Santos, L. R.,  Glose, T. J., Lowry, C. S., “Relationship 
Between Stream Stage and Discharge on Major Tributaries that Enter Lake Erie.” A Showcase 
of Undergraduate Research in Hydrogeology Poster Session, 2015 Geological Society of 
America Annual Meeting, Baltimore, MD (November 2015). 
 
4.  Tuttle, C.T., Crumlish, J.C., Canty, M. T., Glose, T. J., Lowry, C. S., “Analyzing Daily 
Variability in E coli Concentrations in an Urban Stream.” A Showcase of Undergraduate 
Research in Hydrogeology Poster Session, 2015 Geological Society of America Annual Meeting, 
Baltimore, MD (November 2015). 
 
Student Training 
 
Eleven students were trained during the course of this project. In his role supporting each of the 
undergraduate student groups, Thomas Glose, a Ph.D. candidate, gained experience with project 
management and leadership. Undergraduate students were trained in the following skills: 

• Measuring volumetric flow rates using an Acoustic Doppler Flowmeter 



 

 

• Testing water quality with a YSI Multi-Probe 
• Collecting, processing, and reading results of E. coli samples using the IDEXX Colilert 

Quanti-Tray System 
• Installing stilling wells 
• Retrieving and interpreting data from pressure transducers 
• GPS and GIS  
• Maintenance and calibration of water quality testing equipment 
• Creating rating curves 
• Measuring turbidity with Secchi disks  
• Public speaking 

 
Database 

Field data are available through the National Geographic Education FieldScope web page 
(http://greatlakes.fieldscope.org)(Figure 24) and at the University at Buffalo Library Institutional 
Repository (https://ubir.buffalo.edu). The FieldScope web page allows the general public to 
access these data through a map based graphical user interface.  This user interface allows the 
general public to both search and plot these and other data focused on water quality within the 
Great Lakes.  These data are also stored, and available to the general public, in tabular from (text 
files) through the UB Institutional Repository 
(https://ubir.buffalo.edu/xmlui/handle/10477/53140).   

 

Figure 24.  Western New York Watershed Network field data is all publically available on the 
National Geographic Education’s FieldScope web page.  The graphical user interface allows the 
public to search by location and/or parameters from both desktop computer and smart phones. 

 
 



 

 

Future Work 
 
 The goal of Western New York Watershed Network was to design and implement a 
student and citizen scientist-run hydrologic monitoring system to support water resource 
management in Western New York. Preliminary data collected as a result of funding from the 
New York State Water Resource Institute has supported two follow up grants from the New 
York State Sea Grant and University at Buffalo’s RENEW Institute.  Several of our summer 
2015 students have continued to work with us and other students have moved onto other research 
projects within the Department of Geology.  Our second generation Western New York 
Watershed Network research, funded by the New York State Sea Grant focuses on quantifying 
nutrient fluxes entering Lake Erie at three of our original field sites (Tonawanda, Scajaquada and 
Big Sister Creeks).  While the RENEW Institute funding focuses on investigating microbial 
pollution in Lake Erie using next-generation sequencing (eDNA) to examine microbial 
community interactions and their relationship to flow patterns.  The microbial pollution work 
will focus on Rush Creek and Woodlawn Beach, another one of our original research sites. 
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