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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 combined 
sewer infrastructure, an outdated type of sewer system where 
sanitary and storm sewers share a pipe to the treatment facility. 
During high precipitation events, the sewer capacity is 
sometimes exceeded, and the overflow is discharged into area 
waterways. In addition, this area is also affected by sanitary 
sewer discharges during times of high flow.  
 
With this project, our goal was to evaluate the hydrologic drivers 
that contribute to beach closures at Woodlawn Beach. In 
particular, we wanted to see what role Rush Creek, a nearby 
tributary, plays in poor water quality at Woodlawn.  
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http://www.dec.ny.gov/chemical/48595.html Figure 4: E. coli spikes often occur after times of high precipitation. Of the closures during this period, seven were 
because of sewer overflows. For this period there were three days where the beach was open when 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 return to a safe level before re-opening the beach. Dry-weather 
E. coli spikes are not seen in this data set. 

Figure 7:  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 8:  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 5:  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 6:  There was not a clear relationship between 
Rush Creek ’s d ischarge and beach E. co l i 
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.  

Site 

Figure 9: Woodlawn Beach site showing study stations, bathing 
area, and nearby Southtowns Wastewater Treatment Facility. 
Stream gaging conducted at Rush Creek station. Water quality 
and E. coli testing conducted in Lake Erie, Rush Creek, Blasdell 
Creek, and the combined outlet of the two creeks. 
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Two groups of data were used for this study:  data obtained from 
publicly-available sources and data gathered in the field directly. 
Field data was collected during June and July 2015. 
 
Weather Underground’s Woodlawn station was our source for 
local precipitation data; information on closures and beach 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 using a 
SonTek acoustic Doppler flowmeter (Figure 3-A). 
 
Weekly water quality monitoring was done in Rush Creek, 
Blasdell Creek, their combined outlet, and Lake Erie. A YSI 
Professional Plus 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 starting 6/29.  

Figure 1:  Combined sewer 
infrastructure.  

Figure 2:  Woodlawn Beach 
and study site are located 
about seven miles south of 
Buffalo, NY. 

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.  
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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 correlated with peaks at the beach.  
 
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. The fact that the two 
creeks enter the lake through the same outlet, however, allows 
for mixing; the outlet zone 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. 
 
An inverse relationship between pH and specific conductance 
was observed. Further work should be done to evaluate 
whether either could serve as a useful proxy for E. coli levels. 
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