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Figure 1. Land use map of Plaster Creek watershed, highlighting 
10 tributaries sampled in first year of project.  

Table 1.  E. coli levels (cfu/100mL) at 10 tributaries, measured by 
Coliscan Easygel plates, 5/19/2015-8/20/15 (year 1). 



Based on Coliscan Easygel data (Table 1), the six most contaminated tributaries were then 
determined and sampled bi-weekly through August. Three of those tributaries were also 
subsampled in order to investigate the geographical source of contamination.  
 



investigation sites. It is important to understand that the dogs are trained to human 
wastewater, and while fecal material is one component they may be alerting to, they also can 
detect detergents and fats/oil/grease. Even if feces is not present in the wastewater, such as in 
the case of laundry or restaurant grease discharge, the dogs may still recognize it as human 
wastewater and alert to its presence. It should be noted that the canine protocols also make 
ample use of field blanks of distilled water and field duplicates to guard against false positives. 
In addition, all samples are presented to two dogs, which differ in their sensitivity as well as 
which characteristics of human wastewater they alert to. 
 
The results of ECS Ship n’ Sniff tests, using canines Sable and Logan, confirmed the qPCR tests:  

•! Tributary 2 had multiple sites where samples contained human wastewater. In fact, 
for the more sensitive dog used (Logan), 7 out of 8 locations were positive. 

•! Tributary 4 contained human wastewater at 2 of 8 locations. 
•! Tributaries 9 and 10 had 4 of 5 sites positive for a human wastewater component. 
 

 
Year 2 sampling (Summer, Fall 2016) 
Work in the summer of Year 2 focused on sub-sampling the 4 tributaries identified in Year 1, 
and preparing to have ECS investigate at least two areas in detail by bringing dogs to the site



We also obtained and examined in detail maps of storm water, sewer line, and known septic 
tanks from the various counties and municipalities. These were cross-referenced, by hand, with 
the maps we created of sampling sites, qPCR data, and scent-trained canine results. For 
Tributaries 2, 4, 9, and 10, the data from Years 1 and 2 are summarized on the attached maps. 
These maps contain sampling sites, qPCR results (human only), and canine results: 

1.! Indian Trails (Tributary 2).pdf 
2.! Whiskey Creek and Little Plaster (Tributary 4).pdf 
3.! 76th and Breton (Tributaries 9 and 10).pdf 

 
The following attachments are the maps of storm water, sewer line, and known septic tanks: 

4.! Indian_Trails_Sanitary_only.pdf 
5.! Indian_Trails_Storm_only2.pdf 
6.! Sanitary_Kentwood.pdf 
7.! Stormwater_Kentwood.pdf 
8.! Whiskey_Beltline&28th_GR_Storm.pdf  
9.! Cascade_Township_sanitary.pdf 
10.!Gaines_Township_Stormwater.pdf 

 



the dogs in action on another municipality’s project. This foreknowledge enabled us to plan 
well, and these restrictions probably had little affect on our results. 
 
Since clear answers did not arise during the ECS field visit, Karen Reynolds of ECS offered to 
look at the data and give her recommendations. She was provided all of the data and all of the 
maps above, of which she was very complimentary and found very useful. Her report, complete 
with her own set of Google Earth maps, is attached as: 

12.!ECS Plaster Creek Investigation Results.pdf 
 
Readers are welcome to read through her report. However, the following section incorporates 
her analysis and conclusions alongside our own perspective and recommendations. 
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Each of the four tributaries investigated in detail in Year 2 is presented here with relevant data, 
summary comments, and recommendations. Highlighted are the canine and qPCR data, as 
these are specific to human wastewater. 
 
Important information on the qPCR and canine response data tables below.  The number of 
positive tests out of the number of tests done is listed (e.g., 2/4 = 2 positive tests out of 4 total 
tests), with 6 being the maximum number of tests at any one site (if it was sampled in March, 
April, and October 2016). For the canine data, the dogs that gave positive alerts are listed in 
parentheses, and if a sample was examined by dogs, but it was negative, these dogs are listed 
in the Notes column. This is valuable information, as in each team of dogs, one is more sensitive 
than the other (Logan is more sensitive than Sable, and Kenna is more sensitive than Abby). The 
Ship and Sniff samples in March and April 2016 were examined by Sable and Logan, and the on-
site samples were examined by Abby and Kenna. Where relevant, positive qPCR results for non-
human bacterial markers are added (ruminant, dog, Canada goose). Sites are listed, as much as 
possible, upstream to downstream in the data tables. Counts of E. coli are mentioned in the 
comments where relevant, but since most collections were quite high, we chose not to list 
them in the tables, as they do not usually add much to the analysis.  
 
Tributary 2 (Indian Trails) 
The Indian Trails tributary has two branches, one that drains the Indian Village neighborhood, 
and another 



Sample Site IT6, north of Burton, small stream in front of house with statue collection 
 

Site Canine (dogs alerting) qPCR 
(human) 

Notes, including 
dogs that did not 
alert 

IT6 2/4 (Logan) 1/1 Sable negative 
 

Because ECS canine Logan (very sensitive – often detects even if other dogs do not) 
indicated presence of human wastewater in 2 of 2 Ship And Sniff samples, and because 
there are sanitary and stormwater lines in the area, it is possible that there is a small 
sewage leak into the soil that flows to the creek and contributes to the positive canine 
and qPCR findings at ITS 5.5. We note that there has not been much investigation 
upstream of this location, as it’s not clear where the water comes from and how much 
open stream there is. The homeowner has been resistant to access to this location, so 
inquiries should perhaps be made with Breton Village Green apartments for access in 
the rear yard. From maps, it seems likely that this stream has been covered upstream. 

 
Recommendation: 
●! Continue to monitor, 





●! The sewer line in the creek between IT7 and IT8 (east of Breton St.) should be 
checked for leaks. It may be the case that this line was checked recently (~2014), at 
least according to the city engineer who joined us for the on-site canine 



●! The stormwater system draining Georgetown Apartments should be accessed at the 
manhole just north of the railroad tracks and sampled by Coliscan Easygel, qPCR, 
and canine testing. These measures could quickly rule out or implicate this system



infrequent positive qPCR results at all the other downstream sites. Unfortunately, at the 
time, the sanitary line information available to us ended just west of this area, so ECS 
was not able to incorporate that into the analysis. Noticing that North Branch 1 may 
originate just east of Spaulding Rd, ECS suggested checking whether this small ditch 
crosses a sanitary line. Since that time, we were able to obtain a sanitary system map 
from Cascade township, and it confirmed that there is a single sanitary line that is 
crossed by this short portion of North Branch 1.  

 
Recommendations: 
●! Continue to monitor LP4 and LP6. 
●! Test upstream in North Branches 1 and 2. 
●! If there are indicators of human wastewater contamination by qPCR and/or canine 

tests, conduct further on-site investigations, and request the septic line just east of 
Spaulding Rd to be tested. (According to the Cascade township map, this request will 
have to be made to Ada township, as this line is actually connected to and serviced 
by Ada). 

 
 
All WH sample sites – Whiskey Creek 





Tributaries 9 and 10 (Plaster Creek headwaters, 76th Street area) 
The two most 
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