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EXECUTIVE SUMMARY 
 
Background 
 

Honey Creek has a history of high bacteria levels. Routine water quality monitoring 
by the Milwaukee Metropolitan Sewerage District (MMSD) has shown chronically high levels 
of fecal coliform bacteria in the creek.  A small subwatershed of the larger Menomonee 
River watershed, Honey Creek resides in portions of Greenfield, Milwaukee, Wauwatosa, 
and West Allis, including a portion that lies underneath the property of Wisconsin State 
Fair Park.  

 
Much of the Honey Creek watershed is highly urbanized with significant portions of 

it having been heavily modified to include numerous municipal stormwater conveyance 
systems and outfalls. Approximately 2 miles of Honey Creek is contained in an 
underground concrete conduit.  While these alterations accommodate high stream flows 
and provide a stable, low-maintenance channel, the lining and channelizaton of Honey 
Creek has severely degraded its overall biological integrity and function. 

 
High bacteria concentrations have been observed along portions of Honey Creek 

during dry weather, low precipitation events, in wet weather conditions, as well as during 
the run of the Wisconsin State Fair.  Past investigations have looked into potential 
discharges from the Wisconsin State Fair and select storm sewers in the area, in order to 
determine if these factors contributed to the high bacteria levels observed in Honey 
Creek.  No conclusive findings emerged from these previous projects, due primarily to 
limited or sporadic data collection efforts. 

 

 
Investigative Study 
 

An intensive Honey Creek monitoring survey was conducted by MMSD’s Water 
Quality Research Department in July and August of 2006. The goal of this investigation was 
to identify specific areas that may be contributing high levels of bacteria and determine if 
further exploratory work is necessary or if regulatory intervention is required.  Listed in 
Table ES -1 and shown in Figure ES-1 are the sampling locations selected for this 
investigation. 

 
Table ES -1.  Honey Creek Bacteria Monitoring Locations - 2006 
SITE ID Location 

HC-1S 81st Street & Arthur Avenue (Honey Creek downstream of McCarty Park) 
HC-2S 84th Street & O'Conner Street (Honey Creek downstream of State Fair 

Park) 
HI-3B Honey Creek Parkway near 80th & Stevenson Streets (Storm sewer 

outfall) 
HI-4B 79th Street & Mt. Vernon Avenue (Storm sewer outfall) 
HI-5B Honey Creek Parkway & Mary Ellen Place (Storm sewer outfall) 
HC-3S 80th Street & Wisconsin Avenue (Honey Creek at Wisconsin Avenue) 
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Sampling was undertaken before, during, and after the Wisconsin State Fair.  Three 
storm sewer discharge outfalls along Honey Creek were also examined concurrently with 
in-stream monitoring. 

  

 
Figure ES-1.  Honey Creek Bacteria Investigation Monitoring and Rain Gauge Locations 
 
Two baseline surveys were completed before the State Fair began, six surveys were 

conducted during the run of State Fair and three surveys were concluded after State Fair 
was complete.  The monitoring timeline and frequency is shown in Table ES-2: 
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Table ES-2. Monitoring Timeline and Frequency - 2006 
Pre-State Fair (Baseline) During State Fair Post-State Fair 

July 26th  – 1 time/day August 3rd         – 1 time/day August 14th -16th – 1 time/day 
July 31st   – 1 time/day August 7th-10th  – 3 times/day  
 August 11th       – 2 times/day  

 
Fecal coliform and E. coli analyses were performed by the MMSD Central 

Laboratory.  In addition the University of Wisconsin-Milwaukee’s Great Lakes WATER 
Institute (GLWI) carried out Bacteroides testing, a sensitive and specific bacteria marker 
capable of distinguishing human sources of fecal contamination.  
 

Samples were also collected by field monitoring crews in-pipe within select storm 
sewers on the State Fair grounds or in nearby municipal streets prior to discharging to 
Honey Creek.  These direct connections to the enclosed Honey Creek channel lie beneath 
the State Fair grounds.  Locations of the storm sewer in-pipe sampling locations are listed 
in Table ES-3.  Samples were collected on two dates; August 9th, 2006 during the State Fair 
and on August 15th, 2006 after the State Fair had finished. Samples were analyzed for both 
fecal coliform and E. coli bacteria.  The intention of the State Fair storm sewer 
monitoring was to isolate which areas of the State Fair grounds that may be adding to the 
high bacteria counts being detected in Honey Creek.  The 84” diameter storm sewer 
connection under the Milwaukee Mile Track oval on the State Fair grounds displayed the 
highest levels of bacteria contamination on both monitoring dates (Table ES-3). 
 

Table ES-3.  Storm sewer Locations and Fecal coliform (FC) and E.coli (EC) counts 
 

Site ID 
 

 
Location 

August 9th 
FC/EC 

counts/100 ml 

August 15th 

 FC/EC 
counts/100 ml 

StWE01 36” diameter pipe at 77th and Madison Sts. 1900/1500 No Sample 
StWE02 39” diameter pipe at 77th and Washington Sts. 450/630 No Sample 
StWE03 48” diameter pipe at 77th and Walker Sts. 48,000/24,000 2300/2500 
StWE05u 78” diameter pipe at 84th and Walker Sts. No Sample 1000/590 
StWE05 84” diameter pipe on State Fair Grounds; under 

Milwaukee Mile Track 
600,000/610,000 240,000/4600 

 
 

Sanitary Sewer Dyeing Efforts 
 

The storm sewer located at 79th Street and Mount Vernon Avenue (HI-4B) 
consistently had the highest bacteria counts measured throughout the investigation.  In an 
effort to determine the cause of the high bacteria levels dye was introduced into the 
sanitary sewer system in three locations to see if there was a flow exchange taking place 
from the sanitary sewer into the storm sewer in this residential neighborhood.  The most 
downstream sanitary sewer was viewed to determine when the dye made its way through 
the subject area.  The 79th Street and Mount Vernon Avenue storm sewer outfall (HI-4B) 
was also viewed to determine if any of the dye transferred from any of the sanitary sewer 
system lines to the storm sewer outfall.  No dye was observed entering in the storm sewer 
outfall during the dye testing. Though no dye was evident in the storm sewer line, not all 



ES-4 

possible routes of sanitary sewage entry were examined.  Direct private lateral 
connections to the storm sewer could be one possibility, if only remotely, since there was 
no physical evidence of sanitary waste.  A more likely scenario is failing laterals that are 
allowing seepage of sanitary contamination to reach the storm sewer. 

 
MMSD Sanitary Sewer Evaluation 
 

Throughout this investigation the MMSD’s sanitary sewer system was routinely 
checked for any evidence of leakage or bypassing of sanitary waste into the local storm 
sewers serving Honey Creek. Systems monitoring personnel evaluated computer records of 
current and historical flow monitoring meters and field monitoring crews visually 
inspected specific metering locations along Honey Creek. No evidence of overflow 
bypassing or leakage was found from MMSD’s sewer system during this investigation. 
 
Results 
 

Extremely high values of fecal coliform and E. coli were observed during the entire 
sampling period.  High bacteria numbers appear both in Honey Creek and in all of the 
storm sewer outfalls (Figure ES – 2).  
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Figure ES-2.  Honey Creek –Geometric Mean Fecal coliform Values for August 2006 

 
A number of key findings were determined from the bacterial source investigations that 
are listed below:  

 
• Fecal coliform bacteria levels in Honey Creek (in-stream) greatly 

exceed the Wisconsin Recreational Water Quality Standard for Full 
Body Contact and even greatly exceed the fecal coliform variance 
established for Honey Creek (1000 counts/100mL as a monthly 
geometric mean). 
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• The highest bacteria counts generally occurred during the morning to 
noon sampling time periods as measured in the three monitored storm 
sewers (HI-3B, HI-4B, and HI-5B).   

 

• The storm sewer outfall at 79th Street & Mt. Vernon Avenue (HI-4B) had 
the highest levels of both fecal coliforms and E. coli throughout the 
investigation period.  Fecal coliform levels at this location exceeded 
162,000 counts/100mL as a monthly geometric mean (August 2006). 
 

• The storm sewer outfall at 79th Street & Mt. Vernon Avenue (HI-4B) also 
appears to have a negative impact on the in-stream Honey Creek 
monitoring site downstream at 80th and Wisconsin Avenue (HC-3). 

 

• The human specific genetic bacteria marker (Bacteroides) test showed 
positive results at all Honey Creek in-stream locations (HC-1, HC-2, and 
HC-3) and storm sewer outfall locations (HI-3, HI-4, and HI-5), 
indicating sanitary sewage contamination. 

 

• The storm sewer outfall at 79th Street & Mt. Vernon Avenue (HI-4B) had 
the highest incidence of positive human specific Bacteroides results; 
with 95% of the samples testing positive. 

 

• Storm sewer outfalls located on the Wisconsin State Fair Park grounds 
also contain levels of fecal coliform and E. coli bacteria far in excess of 
the Wisconsin Recreational Water Quality Standard. 

 
• There also appears to be higher bacteria levels in Honey Creek 

downstream of Wisconsin State Fair Park and a distinct increase during, 
and shortly after the run of the State Fair.  

 

• It is very apparent that storm water runoff and storm sewer discharges 
are negatively affecting the water quality of Honey Creek and 
downstream reaches of the Menomonee River. 

 
Conclusions 
 

The results of this investigation strongly imply that storm sewer inputs of fecal 
coliform and E.coli bacteria are significant to Honey Creek and that evidence of sanitary 
sewage is present both in the tested storm sewer system and in Honey Creek even though 
there were no reported sanitary sewer overflows or bypasses during the entire monitoring 
period by any of the communities in the study area.  Monitoring of the human specific 
Bacteroides indicated that a chronic problem exists at 79th Street and Mount Vernon 
Avenue (Site HI-4B).  Older residential areas could have exfiltration occurring from leaking 
sanitary sewers due to damaged lateral pipes or poor connections/seals due to subsidence.  
Infiltration of sanitary waste in to the storm sewers can occur though these leaking joints 
and poor connections or could enter the storm sewer more directly from foundation drains 
or sump pumps connected to the storm sewer. The presence of the human specific 
Bacteroides indicates the likelihood that sanitary waste is entering the storm system 
through either failing leaking pipes or perhaps some type of cross connections in this area.  
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It also appears that the Wisconsin State Fair negatively impacts the water quality on 
downstream portion of Honey Creek during its run in August.  

 
Recommendations 

 
Additional investigation and testing on some of the storm sewer outfalls in the 

study vicinity is warranted.  It is recommended that the drainage area for the storm sewer 
outfalls that exhibited unacceptable and persistent levels of fecal bacteria be examined 
and potential entry routes evaluated. It must be kept in mind that both fecal colifom and 
E. coli are not considered pathogenic but rather act as indicator organisms indicating the 
potential presence for more serious human pathogens (viruses, protozoans). The pathogen 
source tracking study currently underway by MMSD should continue to determine how 
widespread this problem is and what are the associated health risks. Additionally, future 
monitoring, near the time that State Fair is operating (2007), should again be undertaken 
using these results to tailor a specific monitoring and remediation strategy.  

 
The results of this evaluation should be shared and discussed with representatives 

from each of the communities in the study area, Wisconsin State Fair and the Wisconsin 
Department of Natural Resources. 
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INTRODUCTION 
 

Background 
 

Honey Creek has a history of high bacteria levels (WDNR 1992; MMSD 1997).  Since 
2001, routine water quality monitoring by the Milwaukee Metropolitan Sewerage District 
(MMSD) has shown chronically high levels of fecal coliform bacteria, both in Honey Creek 
and near the confluence of Honey Creek with the Menomonee River just upstream of 70th 
Street in the City of Wauwatosa.  Water quality modeling being conducted as part of the 
MMSD’s 2020 Facilities Planning (FP) program has indicated unaccountably high levels of 
fecal coliform and E. coli bacteria throughout all of the Greater Milwaukee area 
watersheds but in particular the Menomonee River watershed near the confluence with 
both Underwood and Honey Creeks. 

 
Over the last several years, high bacteria concentrations have been observed on 

portions of Honey Creek during dry weather, low precipitation events, and wet weather, 
as well as during the run of the Wisconsin State Fair. It has been shown nationally, that 
pollutant inputs from dry-weather flows originating from storm sewers can be high enough 
to significantly degrade receiving water quality because of their substantial contributions 
to the annual mass loading. These dry-weather flows may originate from many sources, 
the most important being sanitary wastewater or industrial and commercial pollutant 
entries, failing septic tank systems, and vehicle maintenance activities (USEPA, 1993). 
Past investigations have separately looked into the potential that discharges from the 
Wisconsin State Fair and select storm sewers in the area may contribute to the high 
bacteria levels seen in Honey Creek (MMSD, 1997).  No conclusive consistent findings or 
bacterial sources came out of these previous studies; primarily due to limited or sporadic 
sample collection.  These results prompted need for additional evaluation. 

 
The focus of this investigation centers on identifying the potential source(s) for 

these high bacteria levels in Honey Creek.  As such, an intensive monitoring survey was 
conducted by MMSD’s Water Quality Research Department in July and August of 2006.  It is 
hoped that new results may help in identifying specific areas that may be the sources of 
this bacteria. Samples were also analyzed for Bacteroides, a human bacteria indicator, 
used to help differentiate between human and non-human sources of fecal bacteria.  If 
bacteria associated with presence human waste is detected further investigative work and 
remediation of possible sanitary sewer cross contamination will be required. 

 

Watershed Overview 
 

Honey Creek originates from a storm sewer outfall at South 43rd Street in the City 
of Greenfield.  It flows primarily in a northerly direction for a distance of approximately 
8.8 miles, until joining the main Menomonee River at approximately 72nd Street (Figure 1) 
in the City of Wauwatosa. 

 

Honey Creek is a small subwatershed (11 square miles) of the larger Menomonee 
River watershed (135 square miles).  The Honey Creek drainage area includes portions of 
the communities of Greendale, Greenfield, Milwaukee, Wauwatosa, and West Allis.  The 
land use within the Honey Creek subwatershed is highly urbanized with approximately 65% 
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of the land in medium to high density residential developments.  A full range of municipal 
street improvements are included in this subwatershed, paved streets having curbs and 
gutters and attendant storm sewers, which conveys stormwater runoff to Honey Creek. 
Parklands make up 14.7% of the land use, while commercial/industrial enterprises and 
institutional properties comprise 8.1%, and 9.4% of the remaining land use respectively 
(WDNR 1992). 

 

 
Figure 1 - Honey Creek Water Quality Monitoring Locations (Source: MMSD) 
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In addition, the Wisconsin State Fair Park is also contained within the Honey Creek 
watershed, located in the City of West Allis. Honey Creek flows beneath State Fair Park in 
an enclosed concrete channel that consists of three 10’ X 15’ box culverts that emerge 
immediately north of Interstate Highway 94 (I-94) at 84th Street and O’Connor Avenue.  
The enclosed, realigned channel lies directly underneath the Milwaukee Mile Race Track 
oval (Figure 2). 
 

 
           Figure 2.  Honey Creek Channel Re-Located Under Wisconsin State Fair Park 
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Past channel modifications to Honey Creek included deepening, straightening, 
lining with concrete and placing in an underground, enclosed conduit for approximately 
two miles extending from McCarty Park to I-94 (Figure 3).  Approximately 7.1 miles of 
Honey Creek has been changed in at least one of these manners, representing 87 percent 
of creek’s length.  These alterations were made in an attempt to accommodate increased 
stream flows due to development and to provide a stable, low-maintenance channel 
(Figure 4). 

 

 
    Figure 3.  Honey Creek entering underground conduit at 81St Street and 

Arthur Avenue (north end of McCarty Park). 
 

 
Figure 4. Honey Creek - Concrete Lined Channel; low-flow invert and 
sidewalls. 
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The channelizaton of Honey Creek has degraded the overall biological integrity and 
function of the creek from an ecological perspective. Honey Creek is classified as a Warm 
Water Forage Fish Community (WDNR 1992). Streams classified as such are capable of 
supporting an abundant, diverse community of forage fish and other aquatic life. Currently 
however much of Honey Creek does not meet these goals and there is a variance to the 
water quality standards for Honey Creek for both bacteria and dissolved oxygen levels (NR 
102.02 (4)). 
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METHODS 
 
Variables 
 

The MMSD Laboratory performed fecal coliform and E. coli analyses on all samples 
(Standard Methods, 2005).  Concurrently, the University of Wisconsin-Milwaukee’s Great 
Lakes WATER Institute (GLWI) also carried out Bacteroides testing (Bernard and Field, 
2000), a sensitive and specific marker indicating human sources of fecal contamination on 
most samples.  These samples were collected in pre-cleaned, sterile (autoclaved) 500 
milliliter polypropylene plastic bottles. Water samples were stored on ice or in a 
refrigerator until delivery to the laboratories for analysis.  Twenty-four hour holding times 
were used by MMSD for all sample analysis.  
 
 
Sampling Locations 
 

Site selection and the number of surveys scheduled were determined by previous 
routine Honey Creek monitoring as well as earlier Honey Creek special investigations. 
Listed below are the 6 site identifiers and locations (Figures 5 and 6). 

 
Site ID  Location 
HC-1S  81st Street & Arthur Avenue (Honey Creek downstream of McCarty Park) 
HC-2S  84th Street & O'Conner Street (Honey Creek downstream of State Fair Park) 
HI-3B  Honey Creek Parkway near 80th & Stevenson Streets (Storm sewer outfall) 
HI-4B  79th Street & Mt. Vernon Avenue (Storm sewer outfall) 
HI-5B  Honey Creek Parkway & Mary Ellen Place (Storm sewer outfall) 
HC-3S  80th Street & Wisconsin Avenue (Honey Creek at Wisconsin Avenue) 
 
 
Precipitation and Stream Discharge 
 

Precipitation and stream discharge (flow) is one of the most important factors affecting 
water quality.  Rain gauge data collected during this investigation came from averaging 
daily or hourly totals from 3 area gauges (Figure 5).  All sites are located in the City of 
Milwaukee, but are also near the other communities that are part of the Honey Creek sub-
watershed.  Rain gauge sites are listed below: 
 

• Station number WS1204, 300 S. 84th Street 
• Station number WS1208, 3715 W. Lincoln Avenue 
• Station number WS1216, 3563 S. 97th Street 

 
These 3 gauges were used to obtain a broader coverage of precipitation in the study area. 
Also stream discharge measurements in cubic feet per second (cfs) were obtained from 
the gauging station maintained by the United States Geological Survey (USGS) located at 
N. 72nd Street in the City of Wauwatosa. 
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 Figure 5.  Rain Gauge Locations (Blue Squares) and Honey Creek Water Quality Sampling  
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    Figure 6.  Spatial View (Aerial) of Honey Creek and Storm Sewer Monitoring Locations  

Wisconsin 
State Fair Grounds 
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Sampling Schedule 
 

Sampling was conducted before, during, and after Wisconsin State Fair to 
determine the impact that the Fair’s activities may have on Honey Creek. Select storm 
sewer discharge outfalls between O’Conner Street and Wisconsin Avenue along Honey 
Creek were also monitored at the same time (HI-3B, HI-4B, and HI-5B).  Two surveys were 
completed before the State Fair to serve as a baseline.  Fifteen surveys were completed 
during the run of the State Fair and three surveys were completed after State Fair had 
concluded.  Sampling dates coincided with both dry and wet weather conditions.  The 
monitoring timeline and frequency are detailed below. 

 

Pre-State Fair (Baseline): 
 

July 26, 2006 – 1 time during day 
July 31, 2006 – 1 time during day 
 

During State Fair 8/3-8/13/2006: 
 

Samples were collected once on August 3, 2006. During the following week from 
August 7 through August 10, 2006, sampling occurred 3 times per day (early morning, noon 
time, and mid-to-late afternoon).  On August 11, 2006 sampling occurred once in the 
morning and once in the afternoon.  Multiple samplings during the day were conducted to 
determine whether time of day would be a factor in identifying potential sources of 
bacteria.  
 

Post State Fair: 
 

Sampling occurred 3 times during the week of August 13, 2006, at a frequency of 
once per day, on August 14, 15 and 16, 2006. 
 

State Fair Grounds Monitoring 
 

In addition to monitoring Honey Creek during the Wisconsin State Fair, samples 
were collected by field monitoring crews from several storm sewers (in-pipe) prior to 
discharging to Honey Creek.  These storm sewer in-pipe sampling locations were on the 
Fair grounds or on the municipal streets on the perimeter of the State Fair property (Table 
1).  These storm sewers have direct connections to the enclosed Honey Creek channel that 
lies beneath the State Fair grounds.  Samples were collected for both fecal coliform and E. 
coli on two separate occasions; during the State Fair (August 9th) and after the State Fair 
had concluded (August 15th).   
 

Table 1. Wisconsin State Fair Storm sewer In-pipe Sampling Locations 
 
 

Site ID 

 
 
Location 

Stormwater flow 
Direction to 
Honey Creek 

StWE01 36” diameter pipe at 77th and Madison Streets East 
StWE02 39” diameter pipe at 77th and Washington Streets East 
StWE03 48” diameter pipe at 77th and Walker Streets East 
StWE05u 78” diameter pipe at 84th and Walker Streets West 
StWE05 84” diameter pipe on State Fair grounds under Milwaukee Mile 

Track Oval 
 

West 
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Results and Discussion 
 

Fecal Coliform and E. coli Bacteria 
 
Fecal coliform and E. coli data were very high during the entire sampling period.  

These high values appear both in Honey Creek and at the monitored storm sewer outfalls.  
A summary of all the bacteria data collected can be found in Appendix A (Table A-1). 

 
Sampling intervals are broken down for fecal coliform bacteria and E. coli 

interpretation into pre, during and post State Fair time frames.  Bacteria counts for 
multiple samplings collected over the course of one day are combined and evaluated both 
as a daily average and as individual time of day intervals. All graphical analysis can be 
found in Appendix B. 
 
Pre-State Fair - Fecal Coliforms 
 
 Two dates were sampled prior to the beginning of the State Fair on July 26 and 
July 31, 2006 to establish baseline conditions (Figure 7).  All fecal coliform and E.coli 
samples are measured as colony forming units per 100 milliliters of sample (cfu/100mL).  
 

As illustrated in Figure 7, the highest fecal coliform counts on July 26th occurred 
at all three storm sewer outfalls (HI-3B - 70,000 cfu/100 mL; HI-4B - 460,000 cfu/100 mL; 
HI-5B - 220,000 cfu/100 mL).  These values are extremely high; nearly an order of 
magnitude greater than what would be considered typical for urban stormwater runoff 
(Novotny and Olem, 1994).  
 

Honey Creek Bacteria Investigation - 2006
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  Figure 7.  Honey Creek Fecal coliform bacteria – Pre-State Fair 
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Bacteria counts at these levels suggest the possibility of sanitary sewer input.  
These three storm sewer outfalls are located in a residential area downstream of State 
Fair and therefore have no association with activities stemming from the State Fair 
grounds.  
 

On July 31, 2006, three days prior to the start of the State Fair, the highest fecal 
bacteria value was found in Honey Creek at Wisconsin Avenue (HC-3), where the fecal 
coliform value was 49,000 cfu/100 mL. 
 
During State Fair - Fecal coliforms 
 
 Six dates were sampled while the State Fair was in progress, August 3rd and August 
7th - 11th, 2006.  This generated a substantial amount of bacteria data for evaluation during 
the actual 10 day run of the State Fair (Figure 8).  Storm sewer outfall located at 79th 
Street and Mount Vernon Avenue (site HI-4B) consistently had most of the highest fecal 
values.  One sample collected on August 11, 2006 had a fecal coliform count in excess of 
600,000 cfu/100mL.  Another date of note was on August 3rd, when Honey Creek at 80th 
Street and Wisconsin Avenue (HC-3) registered an in-stream fecal coliform value of 
430,000 cfu/100mL.  Other very high fecal coliform counts were routinely seen throughout 
the monitoring time period. 
 

Honey Creek Bacteria Investigation - 2006
During State Fair
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   Figure 8. Honey Creek Fecal coliform bacteria – During State Fair 
 
Post-State Fair - Fecal Coliforms 
 
 After the conclusion of the State Fair (August 13, 2006), three additional dates 
were sampled (August 14th - 16th , 2 006 ) as a post-State Fair follow up.  In general, as 
time after the State Fair increased; fecal coliform bacteria values downstream of the Fair 
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grounds in Honey Creek decreased. For example, three days after State Fair ended (August 
16th), in-stream fecal coliform bacteria counts both at 84th Street and O’Conner Avenue 
(HC-2) and 80th Street and Wisconsin Avenue (HC-3) downstream of the State Fair declined 
several fold, with counts no higher than 2,500 cfu/100 mL.  The three storm sewer outfalls 
located spatial between the Honey Creek sampling sites, HC-2 and HC-3, however 
continued to show the same high fecal coliform concentrations.  As seen previously, the 
storm sewer outfall located at 79th Street and Mount Vernon Avenue (HI-4B) had the 
highest fecal values on each of the three sampling days (Figure 9).  The highest fecal 
coliform count at HI-4B exceeded 600,000 cfu/100mL on August 14th and a count of 
540,000 cfu/100mL occurred on August 16th .  
 

Honey Creek Bacteria Investigation - 2006
Post-State Fair
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 Figure 9.  Honey Creek Fecal coliform bacteria – Post-State Fair 
 
 
Pre-State Fair – E. coli 
 
 The presence of E. coli bacteria were also analyzed during this entire investigation 
and exhibited similar spatial treads and high values as did the fecal coliforms.  All of the 
E. coli bacteria values are measured as most probable number per 100 milliliters 
(mpn/100 mL).  Baseline sampling information for the two dates prior to State Fair (July 
26th and 31st), are displayed in Figure 10.  The highest E. coli count (240,000 mpn/100 mL) 
was measured at the storm sewer outfall located at Honey Creek Parkway and Mary Ellen 
Place (HI-5B) on July 26th , 2006.  

 
The next two highest E. coli counts were measured at the storm sewer outfall 

located at 80th and Stevenson Streets (HI-3B), with concentrations of 27,000 mpn/100 mL 
and 28,000 mpn/100 mL on July 26th and July 31st respectively. 
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  Figure 10.  Honey Creek E. coli bacteria – Pre-State Fair 
 
 
During State Fair – E. coli 
 
 The six dates of sampling during the run of the State Fair (August 3rd and August 7th 

-11th, 2006) were also analyzed for E. coli bacteria (Figure 11).  As was seen previously 
with fecal bacteria, the storm sewer outfall located at 79th Street and Mount Vernon Court 
(HI-4B) exhibited the highest E. coli counts (323,000 mpn/100 mL on August 8th, 421,000 
mpn/100 mL on August 9th, and 955,000 mpn/100 mL on August 11th).  
 

The highest daily average for E. Coli counts for in-stream sampling sites occurred 
at 84th and O’Conner Streets (HC-2) on August 10th (618,000 mpn/100 mL). This date 
coincided with a slight amount of rainfall (0.07 inches) and modest increase in stream 
flow; rising from 2.1 cubic feet per second (cfs) on August 9th to 13.8 cfs on August 10th.  
 

On two dates in-stream E.coli concentrations at 80th Street and Wisconsin Avenue 
(HC-3) were quite high; August 3rd (100,000 mpn/100 mL) and August 10th  (110,000 
mpn/100 mL). Rainfall is associated with both of these dates.  High E. coli numbers, as 
with fecal colifom bacteria, are routinely seen at nearly all the sampling sites, both in-
stream and at the storm sewer outfalls during this time period. 
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  Figure 11.  Honey Creek E. coli bacteria – During State Fair 
 

 
Post-State Fair – E. coli 
 
 The three dates after the conclusion of the State Fair (August 14th -16th, 2006 ) 
continued to show very high E. coli bacteria counts levels as was seen with fecal coliform 
levels at all the three storm sewer locations (Figure 12).  
 

Honey Creek Bacteria Investigation - 2006
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  Figure 12.  Honey Creek E. coli bacteria – Post-State Fair 
 



15 

The storm sewer outfall at 79th Street and Mount Vernon Avenue (HI-4B) exhibited the 
highest E. coli numbers on all three days.  E. coli bacteria counts of 460,000 mpn/100 mL, 
260,000 mpn/100 mL and 420,000 mpn/100 mL were measured on August 14th, 15th and 
16th respectively.  These E. coli bacteria concentrations are extremely high and are 
indicative of some type of sanitary waste contamination. 
 
Precipitation and Stream Discharge 
 
 Precipitation and stream discharge are important factors affecting water quality.  
A few dates during the Honey Creek investigation period coincided with modest rainfall, 
including August 2nd, 3rd, 6th, 9th and 10th, 2006.  Many days however during the sampling 
period had no precipitation at all.  A breakdown precipitation (inches) and stream 
discharge (flow in cubic feet per second (cfs)) in July and August during the Honey Creek 
bacteria surveys is shown in Figure 13.  The highest daily average stream flow in Honey 
Creek occurred on August 6th (34 cfs), which coincided with the highest recorded rainfall 
(0.53 inches) as would be expected. Other Honey Creek stream flow dates, August 3rd (8 
cfs) and 10th (13.9 cfs), coincided with some high bacteria concentrations.  An in-stream 
fecal coliform bacteria count of 430,000 cfu/100mL was recorded on August 3rd at 80th 
Street and Wisconsin Avenue (HC-3), and value of greater than 600,000 cfu/100mL was 
recorded on August 11th at 79th Street and Mount Vernon Avenue storm sewer outfall (HI-
4B), the day after an approximately 0.07 inch rainfall. 
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Figure 13.  Honey Creek relationship of Discharge (cfs) and Average Daily Precipitation (in.) 

 

As mentioned previously Honey Creek at 80th Street and Wisconsin Avenue (HC-3 ) 
had E. coli counts of 100,000 mpn/100mL and 110,000 cfu/100mL on August 3rd and August 
10th respectively and both days had higher than average in-stream flows. Similarly, the 
storm sewer at 79th Street and Mount Vernon Avenue (HI-4B) had an extremely high E. coli 
number of 955,000 mpn/100mL on August 11th.  The absence of precipitation however, 
does not automatically ensure lower bacteria levels.  Elevated bacteria counts were 
present on many dry sampling days, having low in-stream flows. 
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Comparison of Bacteria Levels with All Sample Dates 
 

While the fecal coliform values were high at all locations, there appears to be 
higher bacteria levels downstream of State Fair and a distinct rise in quantity of bacteria 
during, and shortly after the State Fair in Honey Creek (Figure 14).  Without question, the 
highest bacteria amounts measured consistently originated from the storm sewer outfall 
located in the residential neighborhood at 79th Street and Mt. Vernon Avenue in the City of 
Milwaukee (HI-4B).  While the discharge volume from this storm sewer outfall was 
generally quite low (a constant low flow discharge), its’ bacterial concentration cannot be 
minimized.  Consequently, this outfall appears to have a negative impact on the in-stream 
Honey Creek monitoring station just downstream at 80th Street and Wisconsin Avenue (HC-
3). 
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Figure 14.  Honey Creek Fecal Coliform Bacteria - Location and Sampling Date 
 
 

Comparison of Bacteria Levels with Time of Day 
 

While the fecal coliform values were high at all locations at all times of the day, 
generally there appears to be higher bacteria levels in the storm sewer system during the 
morning hours between 7:00 a.m. and noon (Figure 15).  Theoretically this increase would 
coincide with higher flow typically seen in the sanitary sewer system as daily activities 
increase. Samples were collected three times per day days during the week of August 7th -
10th and twice per day on August 11th.   



17 

 

 
   Figure 15.  Time of Day and Location of Fecal Coliform Bacteria Counts   

 There were a few exceptions to this observation; most noteworthy was the 
afternoon (3:00 p.m.) sample collected 80th Street and Stevenson Street (HI-3B) on August 
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9th when the highest fecal coliform and E. Coli counts were measured at 280,000 cfu/100 
ml and 410,000 mpn/100 mL respectively. 
 
Comparison of Bacteria Levels to State Water Quality Standard 
 

In order to gain a better overall picture, the fecal coliform bacteria data was 
compared to the State of Wisconsin water quality standard. Honey Creek has a water 
quality variance to the State Bacteriological Standards for Recreational Use (NR 102.02 
(4)) for fecal coliforms.  Under this variance, bacteria counts shall not exceed 1000/100 
mL as a monthly geometric mean based upon not less than 5 samples per month nor 
exceed 2000/100 mL in more than 10% of all samples during any month.  Measured 
bacteria values in Honey Creek during August, 2006 greatly exceed this water quality 
standard.  For example, Honey Creek at HC-1 was four (4) times the standard, HC-2 was 
more than forty (40) times the standard and HC-3 was more than thirty (30) times the 
standard (Figure 16).  
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  Figure 16. Honey Creek Fecal Coliform Bacteria - Geometric Mean Values for August 2006 
 
Human Specific Bacteroides Evaluation 
 

Water from stormwater runoff is discharged from outfalls that are located 
primarily along rivers of various watersheds. Stormwater discharge contains a mixture of 
contaminants that flow directly into surface waters during rain/snowmelt events.  These 
discharges impact water quality in both the immediate river/creek and ultimately 
Milwaukee’s Outer Harbor and Lake Michigan.  Stormwater runoff, a form of non-point 
source pollution, has both aquatic ecosystem and public health implications because it has 
been linked to both acute and chronic toxicity and illnesses through exposure to 
contaminated waters.  
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The potential for unrecognized human sanitary inputs entering a stormwater 

system due to illicit cross connections and failing infrastructure within storm sewer 
systems is not widely known.  However, data collected as part of another study conducted 
in Milwaukee; the Bacterial Source, Transport and Fate Study (McLellan and Jensen-Hollis, 
2006), demonstrated that of 60 stormwater outfalls examined, over 30%  tested positive 
for human-specific genetic markers of fecal pollution.  
 

It is difficult for municipalities to develop and implement effective stormwater 
pollution reduction strategies without first knowing the sources of contamination.  
Therefore it is beneficial to identify stormwater outfalls within Honey Creek and other 
greater Milwaukee watersheds that are discharging elevated levels of bacteria and other 
potential human pathogens from the storm sewer system.  If it can be determined that the 
origin of the pollution is from primarily human or non-human sources, it would provide 
valuable information to water resource managers/engineers who are responsible for the 
design, construction, operation and maintenance of these stormwater systems.  
 

For this study samples were tested for Bacteroides, a type of bacteria that can be 
used to identify human-specific contamination (Kreader, 1995).  Previous studies have 
indicated that Bacteroides spp. may be one of the most sensitive fecal indicator genetic 
markers since Bacteroides are present in fecal pollution at a much higher abundance 
(1000X) than fecal coliforms (Fiksdal, et. al., 1985).  In addition, certain species of 
Bacteroides have been found to be exclusively harbored in humans, and not in other 
sources of fecal pollution such as other animals like cows or gulls (Bernhard and Field, 
2000b).  Bacteroides are obligate anaerobes and are not expected to survive for extended 
periods of time in the environment (Carrillo et al., 1985; Kreader, 1998; Resnick and 
Levin, 1981).  However, research in the Milwaukee Harbor and Lake Michigan indicates 
that human specific Bacteroides (HF183F/708R) cells remain intact for similar amounts of 
time to that of culturable E. coli (McLellan, 2004). Because these results demonstrate that 
the human specific Bacteroides marker is a sensitive and specific marker for human 
sources of fecal contamination, samples collected from Honey Creek and attendant 
stormwater outfalls were analyzed for the Bacteroides human specific genetic marker by 
University of Wisconsin-Milwaukee’s Great Lakes WATER Institute.   
 

Urban stormwater runoff has been identified both nationally and locally as a major 
source of fecal coliform and E. coli bacteria and one of the leading causes of water quality 
impairment (Bannerman, et. al., 1993; USGS, 1996; USEPA, 1996).  Tracking the sources of 
bacterial contamination in stormwater is therefore crucial. This study repeatedly sampled 
the three in-stream and three stormwater outfalls along Honey Creek for the Bacteroides 
human specific marker, for evidence of human sources of fecal pollution.  Overall a total 
of 120 samples were analyzed for Bacteroides human specific marker (Table 2). 

 
The Bacteroides human specific genetic marker was found (tested positive) at all 

Honey Creek locations. Storm sewer outfall at 79th and Mount Vernon Avenue (HI-4B) 
demonstrated the highest incidence of positive Bacteroides human specific marker with 19 
of 20 samples testing positive (95%).  Conversely, the storm sewer outfall at Honey Creek 
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Parkway and Mary Ellen Place (HI-5B) had the lowest incidence of positive results with 5 of 
20 samples testing positive (25%). 

 
Table 2.  Honey Creek Sampling – Human Specific Bacteroides Percentages 

Site ID Location Human Bacteroides Percent 
HC-1 81st St. & Arthur Ave. (Honey Creek 

downstream of McCarty Park) 
16 samples of 20 positive for 
Human Bacteroides 

 
80% 

HC-2 84th St. & O'Conner St. (Honey Creek 
downstream of State Fair Park) 

16 samples of 20 positive for 
Human Bacteroides  

 
80% 

HI-3 Honey Creek Pkwy near 80th & Stevenson 
Streets (Storm sewer outfall) 

14 samples of 19 positive for 
Human Bacteroides 

 
74% 

HI-4 79th St. & Mt. Vernon Avenue (Storm 
sewer outfall) 

19 samples of 20 positive for 
Human Bacteroides   

 
95% 

HI-5 Honey Creek Parkway & Mary Ellen Place 
(Storm sewer outfall) 

5 samples of 20 positive for 
Human Bacteroides 

 
25% 

HC-3 80th St. & Wisconsin Ave. – Honey Creek 18 samples of 20 positive for 
Human Bacteroides 

 
90% 

 
The other four Honey Creek sites all had percentages of samples testing positive 

for Bacteroides greater than 70%.  These results are strong evidence that sanitary sewage 
is present both in Honey Creek and in the attending storm sewer system.  It is likely that 
sanitary waste is entering the storm sewer system either from failing or leaking pipes, 
allowing seepage of sanitary waste or some type of cross connections. 
 
Sanitary Sewer Dyeing Efforts 
 

Because the storm sewer located at 79th Street and Mount Vernon Avenue (HI-4B) 
had consistently the highest bacteria counts measured an effort was made to determine 
the cause of the high bacteria levels.  Dye was introduced into the sanitary sewer system 
in three locations (79th Street and W. Stevenson Street; 80th Street and W. Fairview 
Avenue; and 78th Street and W. Fairview Avenue) to see if there was a flow exchange 
taking place from the sanitary sewers (shown in red) into the storm sewers (shown in blue) 
in this neighborhood (Figure 17).   

 
The most downstream sanitary sewer located at 79th Street and Mount Vernon 

Court was viewed to determine when the dye made its way through the subject area.  The 
79th Street and Mount Vernon Avenue storm sewer outfall (HI-4B) was also viewed to 
determine if any of the dye transferred from any of the sanitary sewer system lines into 
the storm sewer lines and subsequent outfall.   

 
The dye introduction and observation period spanned several hours but during that 

time no dye was observed entering in the storm sewer outfall.  Though there was no dye 
evident in the storm sewer line, not all possible routes of sanitary sewage entry into the 
storm sewer system were examined. Direct private lateral connections to the storm sewer 
could be one possibility for the high bacteria counts, if only remotely, since there was no 
physical evidence of sanitary waste at this or any of the storm sewer outfalls examined in 
this investigation.  A more likely scenario is failing lateral(s) that are allowing seepage of 
sanitary contamination to reach the storm sewer. Older residential areas could have  
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Figure 17. Dye introduction to sanitary sewers (in red) near 79th St. & W. Mount Vernon Ave.    
 
exfiltration occurring from leaking sanitary lateral pipes or poor connections/seals due to 
subsidence.  Infiltration of sanitary waste in to the storm sewers can occur though these 
leaking joints and poor connections or could enter the storm sewer more directly from 
foundation drains or sump pumps connected to the storm sewer. This transfer of 
contaminated seepage can be accelerated during wet weather or even when lawns are 
watered and conversely this also could be a source of significant clear water infiltration 
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entering the sanitary sewer system during wet weather thereby potentially contributing to 
sanitary sewer overflows. 
 
MMSD Sanitary Sewer Evaluation 
 

Throughout this investigation the MMSD’s sewer system was routinely checked for 
any evidence of leakage or bypassing of sanitary waste into the local storm sewers serving 
Honey Creek. Systems monitoring personnel evaluated computer records of current and 
historical flow monitoring meters and field monitoring crews visually inspected specific 
metering locations along Honey Creek. No evidence of overflow bypassing or leakage was 
found from MMSD’s sewer system during this investigation; results shown in Appendix C.  

 
State Fair Grounds Storm Sewer Monitoring 
 

Potential sources of fecal bacteria entering the storm sewer system on the State 
Fair grounds is from animal holding areas or transporting of animals to and from holding 
areas.  The photographs shown below (Figures 18 and 19) were taken on August 15, 2006 
(post-State Fair).  

 

       
Figure 18.  State Fair Storm Sewer Grate            Figure 19.   Water and Animal Feces                                        

 
The location of these pictures was along the west side of the swine barn, on the 

western border of the State Fair grounds.  The flow pattern of water and accumulations of 
animal waste on the storm sewer grate are illustrated in the foreground of Figure 18. 
Standing water and animal feces are seen in Figure 19 and are also seen in the background 
of Figure 18.  Intensive sampling was not conducted on the State Fair grounds during this 
bacterial investigation. However, the relationship between high concentrations of fecal 
coliform bacteria in State Fair storm sewers and high bacteria values found in Honey Creek 
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directly downstream of the State Fair grounds at 84th and O’Conner Streets (HC-2S) is 
significant.  Data collected from HC-2 displayed the highest in-stream concentrations of 
fecal coliform contamination as a monthly geometric mean (43,198 cfu/100mL).  
 

Bacteria sampling on the grounds of the State Fair occurred on August 9th during 
the State Fair and again on August 15th, after the State Fair had concluded.  The results of 
the two monitoring dates are shown in Figures 20 and 21. 

 

 
 Figure 20.  State Fair Grounds - Storm sewer Monitoring on August 9th, 2006 
A large 84”diameter storm sewer that bisects the Stair Fair grounds, from west to 

east from 84th Street, had the highest levels of both fecal coliform and E. coli bacteria 
measured at the point of entry into Honey Creek.  On August 9, 2006 (during State Fair) 
fecal coliform and E. coli bacteria levels were determined to be 600,000 cfu/100 mL and 
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610,000 cfu/100 mL, respectively.  High bacteria levels were also observed in the 77th 
Street and Walker Street storm sewer on this date. Fecal coliform and E. coli levels were 
48,000 and 24,000 CFU/100 mL respectively.  

 

Bacteria monitoring results from the August 15th sampling date (post-State Fair) 
were lower than the August 9th results (during State Fair) but still very high (Figure 21). 

 

 
Figure 21.  State Fair Grounds Storm Sewer Monitoring August 15, 2006 
 The 78”diamenter storm sewer that connects with the 84” diameter storm sewer 

that bisects the Fair grounds had fecal coliform bacteria counts of 1000 cfu/100 mL at the 
very most upstream (west) collection point near 84th Street and had a count 240,000 
cfu/100mL at the downstream collection point just before entering Honey Creek.  This 
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significant increase in bacteria numbers indicates that fecal material is entering the storm 
sewer system from the Wisconsin State Fair grounds from a variety of potential locations 
and sources and is being transported to Honey Creek in significant concentrations.  
 
Summary 
 

The results of this investigation strongly imply that storm sewer inputs of fecal 
coliform and E.coli bacteria are significant to Honey Creek and that evidence of sanitary 
sewage is present both in the tested storm sewer system and in Honey Creek even though 
there were no reported sanitary sewer overflows or bypasses during the entire monitoring 
period by any of the communities in the study area. 

  
Key findings from this bacterial source investigation are listed below:  

 
• Fecal coliform bacteria levels in Honey Creek (in-stream) greatly 

exceed the Wisconsin Recreational Water Quality Standard for Full 
Body Contact and even greatly exceed the fecal coliform variance 
established for Honey Creek (1000 counts/100mL as a monthly 
geometric mean). 
  

• The highest bacteria counts generally occurred during the morning to 
noon sampling time periods as measured in the three monitored storm 
sewers (HI-3B, HI-4B, and HI-5B).   

 

• The storm sewer outfall at 79th Street & Mt. Vernon Avenue (HI-4B) had 
the highest levels of both fecal coliforms and E. coli throughout the 
investigation period.  Fecal coliform levels at this location exceeded 
162,000 counts/100mL as a monthly geometric mean (August 2006). 
 

• The storm sewer outfall at 79th Street & Mt. Vernon Avenue (HI-4B) also 
appears to have a negative impact on the in-stream Honey Creek 
monitoring site downstream at 80th and Wisconsin Avenue (HC-3). 

 

• The human specific genetic bacteria marker (Bacteroides) test showed 
positive results at all Honey Creek in-stream locations (HC-1, HC-2, and 
HC-3) and storm sewer outfall locations (HI-3, HI-4, and HI-5), 
indicating sanitary sewage contamination. 

 

• The storm sewer outfall at 79th Street & Mt. Vernon Avenue (HI-4B) had 
the highest incidence of positive human specific Bacteroides results; 
with 95% of the samples testing positive. 

 

• Storm sewer outfalls located on the Wisconsin State Fair Park grounds 
also contain levels of fecal coliform and E. coli bacteria far in excess of 
the Wisconsin Recreational Water Quality Standard. 

 
• There also appears to be higher bacteria levels in Honey Creek 

downstream of Wisconsin State Fair Park and a distinct increase during, 
and shortly after the run of the State Fair.  
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• It is very apparent that storm water runoff and storm sewer discharges 
are negatively affecting the water quality of Honey Creek and 
downstream reaches of the Menomonee River. 

 
Monitoring of the human specific Bacteroides indicated that a chronic problem 

exists at 79th Street and Mount Vernon Avenue (Site HI-4B).  It is likely that sanitary waste 
is entering the storm system through either failing leaking pipes or perhaps some type of 
cross connections in this area.  It also appears that the Wisconsin State Fair negatively 
impacts the water quality on downstream portion of Honey Creek during its run in August. 

 
 

Recommendations 
 
Additional investigation and testing on some of the storm sewer outfalls in the 

study vicinity is warranted.  It is recommended that the drainage area for the storm sewer 
outfalls that exhibited unacceptable and persistent levels of fecal bacteria be examined 
and potential entry routes evaluated. It must be kept in mind that both fecal colifom and 
E. coli are not considered pathogenic but rather act as indicator organisms indicating the 
potential presence for more serious human pathogens (viruses, protozoans). The pathogen 
source tracking study currently underway by MMSD should continue to determine how 
widespread this problem is and what are the associated health risks. Additionally, future 
monitoring, near the time that State Fair is operating (2007), should again be undertaken 
using these results to tailor a specific monitoring and remediation strategy.  

 
The results of this evaluation should be shared and discussed with representatives 

from each of the communities in the study area, Wisconsin State Fair and the Wisconsin 
Department of Natural Resources. 
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APPENDIX A 

 
SUMMARY OF COLLECTED BACTERIA DATA 
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SUMMARY OF GRAPHICAL DATA 
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B-1  

Honey Creek Bacteria Survey 2006:  Spatial (Aerial) View of Monitoring Locations 
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B-2  

Honey Creek Bacteria Survey 2006:  Human Specific Bacteroides Monitoring Results 
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B-3  

 
 Honey Creek Bacteria Survey – Daily Fecal Coliform and E. Coli Monitoring Data (July 26th , July 
31st and  August 3rd, 2006) 
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B-4  

Honey Creek Bacteria Survey – Daily Fecal Coliform and E. Coli Monitoring Data (August 7th – 11th, 2006) 
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B-5  

Honey Creek Bacteria Survey – Daily Fecal Coliform and E. Coli Monitoring Data - Log  (August 7th – 11th, 2006) 
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Honey Creek Bacteria Survey 2006:  Fecal Coliform Daily Average Data By Date and By Location 

Honey Creek Bacteria Survey Results
Daily Averages 8/7 - 8/11/06
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Honey Creek Bacteria Survey 2006:  E. Coli Daily Average Data By Date and By Location 

Honey Creek Bacteria Survey Results
Daily Averages 8/7 - 8/11/06

1

10

100

1,000

10,000

100,000

1,000,000

8/7/06 8/8/06 8/9/06 8/10/06 8/11/06

Sample Date

E.
 c

ol
i B

ac
te

ria
(M

PN
/1

00
 m

L)

HC-01
HC-02
HI-3B
HI-4B
HI-5B
HC-03

HC-01 3,177 770 1,607 16,333 785

HC-02 14,533 5,273 7,200 618,000 11,950

HI-3B 2,200 4,000 145,000 2,150 46,500

HI-4B 161,667 323,430 420,667 63,667 955,000

HI-5B 1,623 4,407 387 14,167 1,900

HC-03 3,560 1,260 2,230 116,667 6,300

8/7/06 8/8/06 8/9/06 8/10/06 8/11/06

Honey Creek Bacteria Survey Results
Daily Averages 8/7 - 8/11/06

1

10

100

1,000

10,000

100,000

1,000,000

Sample Site

E.
 c

ol
i B

ac
te

ria
(M

PN
/1

00
 m

L)
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8/11/06

8/7/06 3,177 14,533 2,200 161,667 1,623 3,560

8/8/06 770 5,273 4,000 323,430 4,407 1,260

8/9/06 1,607 7,200 145,000 420,667 387 2,230

8/10/06 16,333 618,000 2,150 63,667 14,167 116,667

8/11/06 785 11,950 46,500 955,000 1,900 6,300

HC-01 HC-02 HI-3B HI-4B HI-5B HC-03
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APPENDIX C
Honey Creek Bacterial Investigation 2006

Key to site and map designations 

BLUE Flow routed to JI WWTP
GREEN Flow routed to SSWWTP

SSO Portable AV flow meter in separate sewer overflow from MIS
CK Portable AV flow meter in  MIS near SSO sites
MS Permanent telemetered monitoring station in MIS
DC Diversion chamber all dry and wet weather flow routed to SS WWTP
C80031 Portable AV flow meter in  MIS near SSO sites
stWE Storm sewer in west allis
bsWE local bypass in West Allis
bsWA local bypass in Wauwatosa

Key to locations and monitoring description 

MMSD ID # Diameter pipe  (inches)

AV meter at bypass sso242 & sli 9020
S. 79th and Dickinson at 
STATE FAIR GROUNDS 24

MIS telem level MS0321 460 S.84th Street 24
AV meter in MIS ckbs41 Wisconsin and Honey Creek 39
MIS at SSO 235 BS41sl sso235 Wisconsin and Honey Creek 39
AV meter in MIS c80031 Portland and Honey Creek 24
AV meter and SLI at 
bypass SS0234 Portland and Honey Creek 24
 AV meter in MIS ckbs42 N.69th and Auburn 36
SLI at bypass SSO237 N.68th and Menom R 36

West Allis ID #
local bypass bsWE01 s.77th and Madison 24
storm sewers stWE01 S.77th and Madison 36

stWE02 S.77th and Washington 39
stWE03 S.77TH and Walker 48
stWE04 S.77th and Pierce 36

stWE05
84 inch storm sewer in State 
Fair grounds 84

stWE5U Upstream State Fair grds 54

Milwaukee ID #
storm sewers no site ID N.79th and Mt Vernon area 

Wauwatosa ID #
local bypasses bsWA01 Glenview and Hawthorne 8 ?

bsWA02 N85th and Hill 10
bsWA03 Ravenswood and N.88th 10
bsWA04 Glenview and Currie 8  



 

 C-2

 
 

 
              



 

C-
3 

 

A
PP

EN
D

IX
 C

H
on

ey
 C

re
ek

 B
ac

te
ri

al
 In

ve
st

ig
at

io
n 

20
06

SI
TE

 ID
 

(s
ee

 M
ap

)

M
M

SD
 S

IT
ES

 C
H

EC
KE

D
 

LO
CA

TI
O

N
S 

FR
O

M
  

U
PS

TR
EA

M
 

TO
 D

O
W

N
ST

RE
AM

M
IS

 P
IP

E 
SI

ZE
 

(I
N

CH
ES

)
PO

RT
AB

LE
 F

LO
W

 M
ET

ER
 

O
R 

PU
M

PE
D

 F
LO

W
 A

T 
ss

o

Su
rc

ha
rg

e 
le

ve
l 

in
di

ca
to

r 
 

SL
I

Pe
ak

 H
ou

r 
Le

ve
l (

Fe
et

) 
FR

O
M

 8
/1

-
8/

8/
06

A
va

ila
bl

e 
Se

w
er

 
Ca

pa
ci

ty
 

Pe
ak

 L
ev

el
 

(F
ee

t)
 8

/6
/0

6
O

BS
ER

VA
TI

O
N

S:
D

at
e(

s)
 c

he
ck

ed
:

SL
I9

02
0

SL
I a

t 
 S

SO
24

2 
st

at
e 

Fa
ir

at
 S

SO
 

N
A

0
0

N
A

SL
I i

nd
ic

at
es

 N
O

 
BY

PA
SS

8/
2,

8/
8,

8/
16

ss
o2

42
S.

 7
9t

h 
an

d 
D

ic
ki

ns
on

 S
TA

TE
 

FA
IR

24
0

0
0

N
A

N
O

 B
YP

AS
S

8/
1-

8/
8/

06

M
S0

32
1

46
0 

S.
84

th
 S

tr
ee

t
24

N
A

0
0.

6
1.

4

no
 s

ig
n 

of
 h

ig
h 

fl
ow

 
or

 u
ps

tr
ea

m
 b

yp
as

s 
at

ss
o2

42
8/

1-
8/

14
/0

6

ck
bs

41
W

is
co

ns
in

 a
nd

 H
on

ey
 C

re
ek

39
N

A
N

A
0.

4
1.

6
no

 s
ig

n 
of

 h
ig

h 
fl

ow
 

or
 b

yp
as

s 
at

 s
so

 2
35

8/
1-

8/
10

/0
6

in
 M

IS
 a

t 
BS

04
01

BS
04

01
 

SS
O

23
5 

W
is

co
ns

in
 a

nd
 H

on
ey

 C
re

ek
39

no
 r

ec
or

d 
of

 p
um

pe
d 

fl
ow

 in
 p

ro
fi

cy
 o

r 
in

 
al

ar
m

 r
ep

or
t

N
A

 
no

 s
ig

n 
of

 h
ig

h 
fl

ow
 

or
 b

yp
as

s 
at

 s
so

23
5

7/
26

-8
/1

6/
06

c8
00

31
Po

rt
la

nd
 a

nd
 H

on
ey

 C
re

ek
24

N
A

N
A

0.
5

1.
5

no
 s

ig
n 

of
 h

ig
h 

fl
ow

 
or

 b
yp

as
s 

at
 s

so
23

4
8/

1-
8/

14
/0

6

SS
02

34
Po

rt
la

nd
 a

nd
 H

on
ey

 C
re

ek
24

M
ET

ER
 O

U
T 

TO
 8

/8
/0

6
0

N
A

N
A

SL
I i

nd
ic

at
es

 N
O

 
BY

PA
SS

8/
7,

8/
14

ck
bs

42
N

.6
9t

h 
an

d 
Au

bu
rn

36
N

A
N

A
1

2

no
 s

ig
n 

of
 h

ig
h 

fl
ow

 
or

 d
ow

ns
tr

ea
m

  
by

pa
ss

8/
1-

8/
8/

06

SS
O

23
7

N
.6

8t
h 

an
d 

M
en

om
on

ee
 R

iv
er

36
M

ET
ER

 O
U

T 
N

o 
da

ta
m

is
si

ng
N

A
N

A

In
sp

ec
ti

on
 in

di
ca

te
s 

ov
er

fl
ow

  
ca

nn
ot

 
di

sc
ha

rg
e 

to
 r

iv
er

8/
1-

8/
8/

06
 

   



 

C-
4 

 
A

PP
EN

D
IX

 C
H

on
ey

 C
re

ek
 B

ac
te

ri
al

 In
ve

st
ig

at
io

n 
20

06

C
om

m
un

it
y 

 B
yp

as
se

s 
C

he
ck

ed
  f

or
 B

ac
te

ri
ol

og
ic

al
 C

on
ta

m
in

at
io

n
SI

TE
 ID

 
(s

ee
 m

ap
)

LO
CA

TI
O

N
 (

U
ps

tr
ea

m
 t

o 
D

ow
ns

tr
ea

m

PI
PE

 S
IZ

E 
(I

N
CH

ES
)

RE
SU

LT
S:

N
O

TE
S

 
D

at
e 

 c
he

ck
ed

:

W
au

w
at

os
a

bs
W

A0
1

G
le

nv
ie

w
 a

nd
 H

aw
th

or
ne

 
8 

?
N

O
 B

YP
AS

S
N

O
 B

YP
AS

S 
O

N
 S

YS
TE

M
 P

LA
N

8/
10

/0
6

bs
W

A0
2

N
. 

85
th

 a
nd

 H
ill

10
 S

LI
 =

0.
8'

18
" 

BY
PA

SS
8/

10
/0

6
bs

W
A0

3
Ra

ve
ns

w
oo

d 
an

d 
N

.8
8t

h 
10

N
A

N
O

TE
D

 A
S 

D
IV

ER
SI

O
N

 O
N

 S
YS

TE
M

 P
LA

N
8/

10
/0

6
bs

W
A0

4
G

le
nv

ie
w

 a
nd

 C
ur

ri
e

8
N

O
 B

YP
AS

S
10

" 
BY

PA
SS

8/
10

/0
6

W
es

t 
Al

lis
bs

W
E0

1
s.

77
th

 a
nd

 M
ad

is
on

 
24

N
O

 B
YP

AS
S

BU
LK

H
EA

D
ED

 
8/

9/
06

C
om

m
un

it
y 

St
or

m
 S

ew
er

s 
C

he
ck

ed
 f

or
 B

ac
te

ri
ol

og
ic

al
 C

on
ta

m
in

at
io

n

SI
TE

 ID
 

(s
ee

 m
ap

)
LO

CA
TI

O
N

 (
U

ps
tr

ea
m

 t
o 

D
ow

ns
tr

ea
m

PI
PE

 S
IZ

E 
(I

N
CH

ES
)

Ba
ct

er
ia

l A
na

ly
si

s 
D

at
es

  
ch

ec
ke

d:

W
es

t 
Al

lis
st

W
E0

1
S.

77
th

 a
nd

 M
ad

is
on

36
fe

ca
l c

ol
if

or
m

/ 
E.

 C
ol

i
8/

9a
nd

 1
5/

20
06

st
W

E0
2

S.
77

th
 a

nd
 W

as
hi

ng
to

n 
39

fe
ca

l c
ol

if
or

m
/ 

E.
 C

ol
i

8/
9a

nd
 1

5/
20

06
st

W
E0

3
S.

77
TH

 a
nd

 W
al

ke
r

48
fe

ca
l c

ol
if

or
m

/ 
E.

 C
ol

i
8/

9a
nd

 1
5/

20
06

st
W

E0
4

S.
77

th
 a

nd
 P

ie
rc

e
36

8/
10

/0
6

st
W

E0
5

84
 in

ch
 s

to
rm

 s
ew

er
 in

 S
ta

te
 

Fa
ir

 g
ro

un
ds

 
84

fe
ca

l c
ol

if
or

m
/ 

E.
 C

ol
i

8/
9a

nd
 1

5/
20

06

st
W

E5
u

st
or

m
 s

ew
er

 u
ps

tr
ea

m
 o

f 
st

at
e 

fa
ir

 a
t 

s.
84

th
 a

nd
 w

al
ke

r
54

fe
ca

l c
ol

if
or

m
/ 

E.
 C

ol
i

M
ilw

au
ke

e 
N

.7
9t

h 
an

d 
M

t 
Ve

rn
on

 a
re

a 

>6
00

,0
00

/6
10

,0
00

 c
ou

nt
s

N
o 

Sa
m

pl
e

8/
15

/0
6 

RE
SU

LT
S 

  
  

  
  

  
  

  
FC

/E
C:

N
o 

Sa
m

pl
e

N
o 

Sa
m

pl
e

N
o 

Sa
m

pl
e

24
0,

00
0/

46
00

 c
ou

nt
s

10
00

/5
90

 c
ou

nt
s

48
,0

00
/2

4,
00

0 
co

un
ts

23
00

/2
50

0 
co

un
ts

8/
9/

06
 R

ES
U

LT
S 

  
  

 F
C/

EC
:

19
00

/1
50

0 
co

un
ts

45
0/

63
0 

co
un

ts

N
o 

Sa
m

pl
e

 
  


