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1  
Overview and Findings 
Findings from a sanitary survey of Crooked Creek and Smith Hollow Creek in the Vermont town of Colchester, 

completed by Stone Environmental, Inc., are summarized and presented in this document. The survey was 

conducted to supplement the results of the Microbial Source Tracking (MST) Task of the Town of Colchester’s 

Integrated Water Resources Management Plan. Both streams are included in the State of Vermont’s list of 

impaired water bodies, as noted in the draft Statewide Total Maximum Daily Load (TMDL) for Bacteria 

(Vermont Department of Environmental Conservation, 2011).  

1.1  

Overview 

In 2009 and 2010, 29 water quality samples were collected in the Smith Hollow Creek watershed; of these 

samples, 22 exceeded the water quality standard (WQS) for E. coli. The predominant identified sources of E. coli 

were wild birds, followed closely in abundance by wild animals; human-associated strains of E. coli were detected 

in four of the samples. During the same period, 22 water quality samples were collected in the Crooked Creek 

watershed; of these samples, 19 exceeded the WQS for E. coli.  Similarly to Smith Hollow Creek, the 

predominant identified sources of E. coli were wild birds, followed closely in abundance by wild animals; human-

associated strains of E. coli were detected in one of the samples.   

The objective of the sanitary survey was to look for potential sources of human bacterial contamination 

contributing to the documented impairment in Crooked Creek and Smith Hollow Creek. Over three field days, 

the streambanks and tributaries were observed and water samples were collected at selected locations (Figure 1, 

attached) for E. coli analysis. The field work was completed during dry weather periods in November 2011 while 

leaves were off the trees and before snow cover. The project had three tasks:  

1. Base Map Preparation   

2. Field Work 
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a. Stream Bank Reconnaissance 

b. Water Sampling and Analysis 

c. GPS and GIS Spatial Analysis 

3. Data Analysis and Reporting 

1.2  

Findings 

 No clear signs of contamination of the stream from septic systems were noted during the streambank 

reconnaissance. 

 More subtle potential sources of bacterial contamination were noted: disposal of solid waste along 

creek and over banks, seeps in locations that appeared to be potentially downgradient of leachfield 

areas, and areas of streambank erosion. 

 There was only one exceedance of Vermont’s water quality standard for E. coli (77 MPN/100 ml) 

among samples collected at 14 locations along Smith Hollow Creek. 

 None of the samples collected at 17 locations along Crooked Creek had E. coli concentrations above 

the water quality standard. 

 Bacteria results indicate relatively good water quality with one exception on the two sampling days. 

Reviewing this data in conjunction with previous fecal indicator bacteria and MST ribotyping reveals: 

o Smith Hollow Creek has a potential area of concern near where it flows under Williams Road. 

o Crooked Creek water quality is highly variable with apparent upstream human sources of fecal 

indicator bacteria (E. coli).  

2 
Survey Preparation 
Color orthophoto base maps were prepared for each watershed with hydrography, roads, property lines, ground 

surface contours, and existing infrastructure. These maps were used in the field to confirm locations along the 

stream and to identify potential source areas that were out of sight from the stream channel. A project-specific 

health and safety plan was completed prior to commencing field work.  

3 
Field Work 
The field work included streambank reconnaissance and collection of water samples for E. coli analysis. 

3.1 

Streambank Reconnaissance 

Beginning at the creeks’ outlets to Lake Champlain, the field work team followed Crooked Creek and Smith 

Hollow Creek (and their major tributaries) upstream looking for potential sources of human bacterial 

contamination, such as pipes discharging to surface water, solid waste disposal areas, campsites, seeps near 

developed properties, etc. Routes traveled and locations of interest were noted with GPS units (Figures 1 & 2, 

attached) and potential sources of human bacterial contamination were identified. Priority was given to the lower 
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reaches of the main stem of each creek, and to reaches of each creek and its tributaries that pass close to developed 

areas and roads.  

3.2 

Water Sampling 

Based on the findings of the streambank reconnaissance, locations were identified for collecting water samples to 

be analyzed for E. coli. Locations were selected to bracket potential sources of contamination—such as 

subdivisions with septic systems or large leachfields—with upstream and downstream sampling locations.  

Sampling was conducted according to Stone Environmental’s standard operating procedures. Samples were 

collected in sterile, 100-mL plastic bottles, preserved with sodium thiosulfate, transferred to a cooler with ice, and 

delivered to Endyne Labs in Williston within six hours of collection. E. coli quantitation was by method 

SM9223B (Colilert Quanti-Tray). 

4 
Results  
Field work was conducted on the following days: 

 November 7, 2011 – streambank reconnaissance   

 November 10, 2011 – Smith Hollow Creek bacteria sampling 

 November 14, 2011 – Crooked Creek bacteria sampling 

4.1 

Streambank Reconnaissance 

Figures 1 and 2 summarize the field reconnaissance effort, showing locations of interest, points of potential 

concern, seeps, reaches walked, windshield survey locations, and notes describing observations at particular 

locations.  

4.1.1 

Crooked Creek  

The following is a summary of the streambank reconnaissance observations for Crooked Creek, as illustrated in 

Figure 1: 

 One location with trash on steep bank (see #3). 

 One location with metal drums on the streambank of a tributary stream (see #5). 

 Three pipe outlets: one that appears to be a foundation drain (see #8), one that appears to be a gutter 

drain (#13), and, one that has no clear apparent source (see #11). 

4.1.2 

Smith Hollow Creek 

The following are the highlights of the streambank reconnaissance observations for Smith Hollow Creek, as 

illustrated in Figure 2: 

 Four locations of severe streambank erosion (see #18, #35, #36, #39). 
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 Three locations of buried cars, automobile parts, or metal and trash along the creek (see #17, #34, 

#40). 

 A seep area, noted by three adjacent seeps, that appears to be downgradient of a cluster leachfield 

serving a portion of the Everbreeze Drive subdivision (see #25, #26, #29). 

 One pipe outlet that appears to be a foundation drain (see #20). 

4.2 

Bacteria Sampling  

Sampling dates were selected to represent dry weather conditions. Sampling was scheduled to be at least 48 hours 

after a measurable precipitation event. Laboratory results are summarized in Tables 1 and 2 (attached), and chain 

of custody and laboratory analysis documentation is attached. 

4.2.1 

Crooked Creek 

Sampling of 17 locations along Crooked Creek and its tributaries was completed on November 14, 2011 (Table 1, 

Figure 1). All of the results were below the state’s water quality standard of 77 organisms per 100 mL for E. coli. 

In fact, all E. coli concentrations in these samples were less than 30 MPN/100 mL.  

These low results contrast with previous sampling upstream of the outlet of the creek in August and October of 

2010 (Aldrich + Elliott, 2011). Five samples were collected during those months at WQ-05, WQ-45, WQ-06, 

WQ-07, and WQ-08 (Figure 1). Among these five samples, there were three exceedances of the state water quality 

standard, at WQ-05, WQ-06, and WQ-07. MST analyses of these samples revealed human, wild bird, and wild 

animal sources at all three locations, along with a domestic animal (dog) source at WQ-07. The sharp contrast 

reveals the variability in fecal indicator bacteria concentrations over time. No obvious potential sources of human 

bacterial contamination were observed during the sanitary survey of Crooked Creek.  

4.2.2 

Smith Hollow Creek 

Sampling of 14 locations along Smith Hollow Creek and its tributaries was completed on November 10, 2011. Of 

the 14 analyses, only one location had an exceedence of the E. coli water quality standard. The exceedence was at 

SHC-05, located downstream of Williams Road. The E. coli concentration at this location was 210 MPN/100 mL. 

The E. coli concentration at the sampling point immediately upstream of Williams Road was 9 MPN/100 mL. 

There is no apparent evidence between these locations as to whether the exceedances at SHC-05 was attributable 

to wildlife, pets/domestic animals, or a human source; therefore, further interpretation of this result is not 

possible.  

Upstream samples along Smith Hollow Creek collected during field work for the MST task in September and 

October 2010 revealed two exceedances out of six samples (Aldrich + Elliott, 2011).   

One of these previous exceedances was located immediately upstream from Williams Road, at location WQ-22 

(Figure 2). The E. coli concentration for this sample was 84 MPN/100 ml, and was not analyzed (ribotyped) for 

source species. The other upstream exceedance in 2010 was WQ-25, immediately downstream of Blakely Road 

(Figure 2). The WQ-25 sample was ribotyped and revealed three identified sources:  goose, deer, and sheep. 



 

 

 

 

Although no definitive conclusions can be drawn from these limited data, there is a possibility that the 

exceedences at WQ-22 and SHC-05 may be related to the seeps on the left bank of Smith Hollow Creek upstream 

of WQ-22, which appear to be downgradient of the cluster leachfield serving the Everbreeze Drive subdivision.   

5 
References 

 State of Vermont Department of Environmental Conservation’s Vermont Statewide Total Maximum 
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6 
Attachments  
6.1 Tables 

 Table 1. Crooked Creek Bacteria Sampling Results 

 Table 2. Smith Hollow Creek Bacteria Sampling Results 

 

6.2 Figures 

 Figure 1. Crooked Creek—Field Reconnaissance and Bacteria Sampling Locations 

 Figure 2. Smith Hollow Creek—Field Reconnaissance and Bacteria Sampling Location 

 

6.3 Endyne E. coli Results 
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