
1 
 

Town of Allenstown Bacterial Source 

Tracking and Sampling  
 

 

 

 

 

 

December 10, 2015 

 

 

Prepared By: 

 

 

 

 

 

 

 



2 
 

Table of Contents 
 

Background ................................................................................................................................................. 3 

Purpose ........................................................................................................................................................ 3 

Procedure ..................................................................................................................................................... 3 

Findings/Results .......................................................................................................................................... 4 

Conclusions .................................................................................................................................................. 7 

Recommendations ....................................................................................................................................... 8 

Appendix ...................................................................................................................................................... 9 

 

 

 
 

 

 

 

 

 

 

 

  



3 
 

Background 
 

The National Pollutant Discharge Elimination System (NPDES) permit in New Hampshire is known as 

the New Hampshire Small Municipal Separate Storm Sewer System General Permit. The last enforceable 

New Hampshire Small MS4 General Permit (MS4) expired in 2008, but remains in effect until a new 

permit is issued. A Draft 2008 MS4 was written but never became enforceable as it stayed in draft form. 

The February 2013 draft version of the MS4 has served to update the requirements of the previous Draft 

2008 MS4.   

The MS4 permit applies to communities that contain urbanized areas within their political boundaries. 

The 2010 urbanized area data was released by the Bureau of the Census and as a result, many 

communities that did not fall under the MS4 permit during the 2008 draft now contain new “urbanized 

areas” which make them subject to the requirements of the MS4.  

The Town of Allenstown, New Hampshire is one of the many communities that was not included in the 

2008 draft MS4, but contains a new urbanized area represented in Figure 1. The “urbanized area” of 

Allenstown is considered part of the MS4 area as of the Draft 2013 Permit. This designation makes the 

Town responsible for meeting all of the MS4 conditions in the stormwater system. The Town of 

Allenstown is looking ahead in order to meet the requirements of this permit before the permit is finalized 

and then becomes enforceable by the USEPA. This urbanized area of Allenstown will be subject to the 

MS4 permit when it becomes final. Prior baseline outfall sampling and screening was conducted pursuant 

to Part 2.3.4.9.a. (dry weather) and 2.3.4.8.d.i-iii. of the 2013 draft MS4 during the summer of 2014. 

Results from the summer 2014 sampling event indicated that there were two outfalls containing E.coli 

above the water quality threshold levels: outfall one and outfall eighteen.  

The Town of Allenstown recently completed its first round of bacterial source tracking and sampling in 

order to isolate and eventually remove E.coli sources found in outfalls one and eighteen which are 

contained within catchments one and eighteen. Catchments include all conveyance structures and piping 

that drains to each outfall.  

Purpose 
 

The goals of this field effort were to: (1) Conduct a visual stormwater conveyance inspection within 

catchments one and eighteen in order to isolate any potential sources of E.coli contamination; (2) To 

sample locations along the stormwater conveyance system for E.coli within catchments one and eighteen; 

and (3) Analyze sampling results and update associated GIS shapefiles with the most up-to-date 

stormwater conveyance mapping and sampling data.  

Procedure 
 

E.coli sampling locations were selected prior to the field effort using GIS mapping information from 

previous studies. Locations were selected prior to sampling in order to obtain the most representative 

samples to track the source of E.coli contamination within catchment one and eighteen.  

Pre-selected sample locations were shifted in the field only when locations were dry, filled with sediment, 

or not containing enough flow to sample. In these cases the locations were either shifted to another 

location if possible or no sample was collected and notes indicating why were made as part of the 

sampling effort.   
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Samples were collected to be analyzed for E. coli when flow was encountered at sample locations. Clean 

lab containers were used to collect the samples. Samples were preserved according to lab requirements 

and holding times were met prior to delivery to the lab. Two duplicate samples, and two blanks were 

included as part of the sampling plan.  

Findings/Results 

At least 100 mL of a stormwater sample must be collected in order for the lab to complete an analysis for 

E.coli. In some cases there was insufficient flow available to collect 100 mL of sample water. This was 

not known prior to the sampling event and the lab did not note it when the clean sample bottles were 

picked up prior to the sampling event. As a result, the samples with a greater than (>) symbol as part of 

the result are a bit elevated due to the lab completing a spike in order to be able to process the water to 

obtain reliable results. The lab results are summarized in Table 1 of the Summary Report Appendix.   

According to the 2013 NH Small MS4 Draft Permit (water quality threshold criteria is contained in Table 

1 of this report) the threshold water quality criteria for E.coli is 235 cfu/100 mL. Most Probable Number 

(MPN) is the same as Colony Forming Units (CFU) for this purpose. The lab reported the sampling 

results using the MPN method, and the threshold water quality criteria specifies the CFU method, but for 

this purpose they will be considered interchangeable.  

A total of two catchment areas (outfall 1 and outfall 18) were sampled during this study. See Figure 2 and 

Figure 3 in the Appendix of this report for detailed maps of the actual sampling locations and associated 

sampling results. Outfalls 1 and 18 were sampled and inspected as well as manholes, catch basins, open 

channel and any other structures or features that made up catchment areas 1 and 18.  In Figures 2 and 3, 

the dotted lines represent the delineated catchment areas. Sample locations were assigned numbers so the 

locations could be matched with lab results. The triangles indicate open channels, manholes, or catch 

basins that were either inspected or sampled. The grey triangles indicate that either the location was not 

sampled, or the E.coli results were found to be below the water quality threshold (contained in Table 1). 

The pink triangles indicate areas where the E.coli results were found to be above the water quality 

threshold. The labels at each location indicate the sample number, separated by a comma and then the 

sample results. If no sample was collected, a description is provided indicating why a sample collection 

was not possible in Table 2.  

The thresholds for the minimum water quality parameters are contained in Table 1 and were obtained 

directly from the 2013 Draft NH Small MS4 Permit. For the purposes of this sampling event, only the 

threshold water quality levels for E.coli pertained.   

Table 1: Threshold Water Quality Criteria for MS4 Sampling 

Minimum Parameters: Threshold Levels / Single Sample 

Ammonia ≥ 0.5 mg/L 

Chlorine >0.02 mg/L 

Surfactants (MBAs) ≥0.25 mg/L 

E. Coli 235 cfu/100 mL 

Specific Conductivity NA 

Salinity NA 

Temperature ≥83°F (28.3°C) and change 5°C (2.8°C) in rivers 
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Catchment One 

Figure 2 in the Appendix of the report depicts the sampling locations where each sample was collected. 

Sample #8 (located at outfall 1) showed E.coli levels higher than the lab reporting limit which was >2,420 

MPN/100 mL exceeding the E.coli water quality threshold at 235 cfu/100mL. A duplicate sample (sample 

#8A) as well as a trip bank (sample #8B) were also taken at this location. The duplicate sample yielded 

the same E.coli results and the trip blank results indicated that there was no E.coli present in the sample 

(the trip blank was collected with distilled water following the same sample methods that were followed 

to collect all other samples). 

The next manhole upstream (sample #5) had E.coli levels at >5,565 MPN/100 mL. This result is higher 

than the reporting limit because the sample volume was less than 100 mL. Refer to the Conclusions 

section of this report for a full discussion. The next manhole upstream and to the east was dry and 

therefore could not be sampled. Sample #4 was located in an upstream manhole and the E.coli reporting 

limits were elevated because the sample contained less than 100mL. E.coli results were found to be at 

>2,904 MPN/100 mL. The next sample upstream (sample #3) was in a manhole along Ferry Street, and to 

the east of sample #4. E.coli reporting limits were elevated because the sample contained less than 100mL 

for sample #3 at >3,629 MPN/100 mL. The next manhole upstream to the northeast that was planned to 

be sampled turned out to be dry, and all other locations along that pipe were also dry at the time of 

sampling. The final upstream manhole, samples #2 and #1 had three pipes coming into it. One from the 

brook, another from Ferry Street, and a pipe coming from a maintenance garage where the owners claim 

that it is tied into the roof drains of the building. Samples from the brook influent (sample #1) and the 

Ferry Street influent (sample #2) in this manhole were collected. Sample #1 had a no-detect for E.coli, 

while sample #2 contained 59.5 MPN/100 mL, which is under the 235 cfu/100 mL water quality 

threshold.  

Catchment Eighteen 

Figure 3 in the Appendix of the report shows the sampling locations where each sample was collected. 

Outfall 18 (sample #9) was found to contain E.coli at >2,420 MPN/100 mL (higher than the lab reporting 

limit for a 100 mL sample), therefore exceeding the water quality threshold. This catchment consists of a 

drainage system that conveys a stream underneath a residential area. The stream begins at the “frog pond” 

outside of the EPA designated Town MS4 area. It is conveyed under a residential development to 

eventually daylight at the outfall 18 or sample #9.  

Upstream and southwest of sample #9, the catchbasin was found to be full of still-moving water so it was 

not sampled. Catch basin sample #10 which was located upstream of sample #9 contained E.coli results 

that exceeded the water quality threshold at 2,420 MPN/100 mL (higher than the lab reporting limit for a 

100 mL sample). Upstream of sample #10, results were found to be at >2,661 MPN/100 mL at the catch 

basin (sample #11) and higher than the lab reporting limit because there was less than 100mL of sample. 

Sample #11A was a duplicate of sample #11 and the E.coli results were 2,468 MPN/100 mL. Drainage 

piping connecting to the west of this catchbasin was dry because it functions as overflow piping when the 

regular piping gets overwhelmed with stormwater. Moving upstream and to the east of sample #11 there 

were two streams that converge, but one contained still (not flowing) water and was historically a stream, 

but was filled in at some point in the 1970’s. This portion of the stream was not sampled as a result. The 

other portion of the stream that was flowing was found to contain E.coli levels at 1,001 MPN/100 mL and 

was located upstream and southeast of sample 11/11A (sample #12). Further upstream the drainage 

system runs through a culvert under Townhouse Road and a hard piped system connects inside the 
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culvert. Within the hard-piped system, there was a dry manhole and it was also filled with >50% 

sediment.  The Town was unaware of these drainage structures and piping at the time of the sampling 

event so it was added to the stormwater mapping as a result and will be included in future catch basin and 

manhole cleanings. The next manhole in the hard-piped system was found to be dry. There was flow 

found in the catch basin located at the most upstream portion of the system, but the downstream pipe 

appeared to be clogged with sediment shortly after that point. A sample was taken at this catch basin 

(sample #14) and the E.coli results were found to be well below the threshold limit at 6.3 MPN/100 mL. 

It is unknown where the flow from the catch basin was going because downstream the pipe appeared to be 

clogged and the downstream manholes were dry. Downstream of Sample #12 and to the southeast a 

sample was taken (sample #13) at the beginning of the culverted stream, and at this location a trip blank 

(sample #13A) was also taken. The results were as follows: 824 MPN/100 mL, <1 MPN/100 mL, 

respectively. The E. coli levels in sample #13 were found to exceed the threshold of 235 cfu/100 mL.  

The Town is planning to reconstruct this portion of the sewer and drainage system in this area in the near 

future as it is known to historically be a problem area.  

The lab and field results of this study are included in the Appendix of this report. An abbreviated 

representation of this information is presented in Table 2 below. The full version is in Table 3 which is 

included in the Appendix of this report.  

 

Table 2: Sampling Results (Abbreviated Version) 

Sample ID  Date/Time 
E.Coli 
(MPN/ 

100mL) 

# mL's 
of 

sample 

Designation 
(blank, dup) 

Manhole, Catch 
Basin, Outfall, 

or Open 
Channel 

1 8-6-2015/11:00  <1.3 80 - MH 

2 8-6-2015/11:07 59.5 83 - MH 

3 8-6-2015/12:00 >3629.4 65 - MH 

4 8-6-2015/12:15 >2903.5 83 - MH 

5 8-6-2015/13:14 >5565.1 43 - MH 

8 8-6-2015/14:01 >2419.6 100 - Outfall 

8A 8-6-2015/14:00 <1 100 Trip Blank  Outfall 

8B 8-6-2015/14:02 >2419.6 100 Duplicate Outfall 

9 8-6-2015/7:42 >2419.6 100 - Outfall 

10 8-6-2015/7:50 >2419.6 100 - CB 

11 8-6-2015/8:12 >2661.6 93 - CB 

11A 8-6-2015/8:14 2,468 98 Duplicate CB 

12 8-6-2015/8:30 1,001 80 - Stream 

13 8-6-2015/8:57 824 82 - Stream 

13A 8-6-2015/9:00 <1.1 93 Trip Blank  Stream 

14 8-6-2015/9:44 6.3 100 - Round CB 

 

 

 

Bold font indicates that the analyte was detected.  

< = "Less than" indicates that the analyte was detected, but still below the minimum detection limit.  
Grey Shading indicates that the analyte was detected above the Threshold Limit of 235 cfu/100 mL. 
> = “Greater than” indicates that the total E.coli counts were higher than the lab reporting levels.  

 



7 
 

Conclusions 

This study served as the Town of Allenstown’s follow-up to the initial dry –weather sampling which 

revealed E.coli discharges above the threshold water quality criteria isolated to two catchments 

(catchments no. one and no. eighteen).  At this point, discharges have been isolated to these two 

catchments and have been further isolated to certain areas within those catchments that could be an issue. 

Follow-up E.coli sampling is recommended in order to further investigate and remove potential illicit 

discharges to the Town’s stormwater system.   

Catchment no. one had exceedances for E.coli during the baseline dry weather summer sampling done in 

2014 in addition to the follow-up E.coli tracking sampling during the summer 2015. Sources cannot yet 

be confirmed, but based on samples #1 and #2, it can be confirmed that the exceedances likely do not 

come from upstream of the WWTF, either from the brook (sample #1) or Ferry Street (upstream) (sample 

#2).   

Catchment no. eighteen had exceedances for E.coli during the baseline dry weather summer sampling 

done in 2014 in addition to the follow-up E.coli tracking sampling during the summer of 2015. Sources 

cannot yet be confirmed but appear to be coming from within and outside the MS4 area. Sample #13 was 

taken at the upstream portion of the culvert in the open stream and results indicated a significant 

exceedance of E.coli over the water quality threshold indicating a potential illicit discharge to the 

stormwater system. However, upstream from this point, E.coli concentrations increase all the way to the 

outfall indicating that there may not only be a potential source from outside of the MS4 area, but that 

there are also sources contributing within the MS4.  

It is important to note the detection limits in the lab instrumentation and how the samples that had less 

than 100 mL were handled. This is described in detail below: 

When the sample bottles were given to the samplers, the containers did not clearly indicate the 100 mL 

mark and this was not made evident by the lab workers. When the samples were delivered to the lab after 

the samples were collected, some samples had less than 100 mL and this was when the lab workers 

mentioned that this is almost always an issue that comes back to them and discussed that to resolve this 

issue they would complete the following steps: 1. The sample bottle was marked with a sharpie to note 

the level of the sample that was provided. 2. In the lab, samples with insufficient volume (less than 100 

ml) were filled with sterile distilled water until they reached 100 mL. 3. The sample was poured into a 

Quanti-Tray, and the Quanti-Tray was put through the sealer. Using the empty sample bottle, the 

container was filled with water to the sharpie line in order to measure the volume to find how much 

sample volume was provided. This volume was then used to determine the dilution factor (ex: 100 mL 

total /85 mL of sample). This dilution factor is used to calculate the results or raise the reporting limit if 

all the samples are positive for E.coli. In this case, E.coli was present in nearly all samples containing less 

than 100mL, so the latter applies and is described below.  

The reporting limit is the lowest level at which there is certainty in the number of bacteria that are present 

within a sample.  Normally when 100mL of sample is collected and analyzed, the lowest level is 1 MPN 

per 100 mL or in other words, 1 bacterium within that 100 mL.  If there is less than 100 mL, the level of 

certainty is raised because it is still reported per 100 mL, but there is less sample available to analyze.  For 

example if the sample contained 50 mL, and that 50 mL was absent of E. Coli it would be reported that 

there are < 2 MPN/100 mL, and that the reporting was unable to provide the standard <1 MPN/100 mL. 
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Alternatively, if all the samples were positive in a Quanti-Tray that contains 100 mL of sample, it can be 

reported that the sample is > 2419.6 MPN/100 mL because that is the limitation of the tray.  If, however, 

there is less than 100 mL of sample then that level is raised.  For example there is only 50 mL of sample, 

and after prepping and incubating in the Quanti-Tray, all the wells are positive, then the result would be > 

4839.2 (because it is the equivalent of a 2X dilution).  That is why the sampling results varied from 

>5565.1 to >2419.6 to <1.  It depended on the amount of sample provided and the count calculated using 

the Quanti-Tray. In summary: all the results are just as reliable, only the equation used to calculate the 

results changes based on the volume, not the accuracy. 

Recommendations 
 

1. It is recommended that the Town of Allenstown continue to isolate and eliminate the detected 

E.coli sources through follow-up E.coli tracking and sampling efforts during a repeat dry weather 

effort and also when flows are higher (in the spring) so that all manholes and catch basins that 

were dry during previous sampling events can be sampled.  

 

2. Wet weather sampling (recommended in no. 1 above) should be done during a storm event > 0.25 

inch total precipitation and when there has been very little or no rainfall during the preceding 

three (3) days. 

 

3. In catchment no. 1, it is recommended to sample during both low flow and high-flow times in 

order to obtain samples from some locations that could not be sampled due to low flows.  

 

4. In catchment no. 18, it is recommend to complete follow-up sampling outside of the MS4 area in 

order to confirm or disprove the fact that the source is outside the MS4 area but discharging to the 

MS4.  

 

5. Subsequent sampling should be done in accordance with an approved Quality Assurance Project 

Plan (QAPP). Model QAPPs are available from the EPA and the NHDES that can be tailored to 

Allenstown’s specific needs and goals. 

 

6. In catchment no. 18, it is recommended that the catch basin that is clogged with sediment be 

flushed and that the drain line is also flushed as soon as possible. It is also recommended that 

after the flushing and cleaning is complete, this area should be dye tested and inspected in order 

to track where the stormwater is flowing to and from.   

 

7. Someone that is experienced with the intricacies of E.coli sampling should be designated to 

complete the follow-up sampling. NHDES offers MS4 sampling workshops and training to 

municipalities to assist them in cutting costs while also learning how to sample effectively. 

Hoyle, Tanner could also assist in this training effort. 

 

8. Ultimately, site-specific Best Management Practices (BMP’s) will have to be developed and 

implemented to mitigate sources of bacteria. 
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Sample ID Date / Time
E.Coli (MPN/ 

100mL)

# mL's of 

sample

Designation 

(blank, dup)

Manhole, Catch 

Basin, Outfall, or 

Open Channel

Catchment 

#

Odor? (Y/N/ 

petroleum?) 

Flotables 

(Y/N)
Comment

1 8-6-2015/11:00 <1.3 80 - MH 1 No No
Coming from upstream CB and brook. Dumping into same manhole as sample #2. Lab 

Comment: Sample had a volume of 80 mLs resulting in an elevated reporting limit.

2 8-6-2015/11:07 59.5 83 - MH 1 No No Coming from upstream drainage main. Dumping into same manhole as sample #1. 

3 8-6-2015/12:00 >3629.4 65 - MH 1 No No Lab Comment: All quantiwells were positive for E.coli resulting in a greater than value. 

4 8-6-2015/12:15 >2903.5 83 - MH 1 No No Lab Comment: All quantiwells were positive for E.coli resulting in a greater than value. 

5 8-6-2015/13:14 >5565.1 43 - MH 1 No No Lab Comment:  All quantiwells were positive for E.coli resulting in a greater than value. 

8 8-6-2015/14:01 >2419.6 100 - Outfall 1 No No Lab Comment:  All quantiwells were positive for E.coli resulting in a greater than value. 

8A 8-6-2015/14:00 <1 100 Trip Blank Outfall 1 No No -

8B 8-6-2015/14:02 >2419.6 100 Duplicate Outfall 1 No No Lab Comment:  All quantiwells were positive for E.coli resulting in a greater than value. 

9 8-6-2015/7:42 >2419.6 100 - Outfall 18 No No Lab Comment:  All quantiwells were positive for E.coli resulting in a greater than value. 

10 8-6-2015/7:50 >2419.6 100 - CB 18 No No Lab Comment:  All quantiwells were positive for E.coli resulting in a greater than value. 

11 8-6-2015/8:12 >2661.6 93 - CB 18 No No Lab Comment:  All quantiwells were positive for E.coli resulting in a greater than value. 

11A 8-6-2015/8:14 2,468 98 Duplicate CB 18 No No -

12 8-6-2015/8:30 1,001 80 - Stream 18 No No -

13 8-6-2015/8:57 824 82 - Stream 18 No No -

13A 8-6-2015/9:00 <1.1 93 Trip Blank Stream 18 No No Lab Comment: Sample had a volume of 93 mLs resulting in an elevated reporting limit. 

14 8-6-2015/9:44 6.3 100 - Round CB 18 No No -

Table 3: E.Coli Sampling Results 

Notes:

Bold font indicates that E.coli was detected. 
< = "Less than" indicates that the analyte was detected, but still below the minimum detection limit. 
Grey Shading indicates that the analyte was detected above the Threshold Limit of 235 cfu/100 mL.
1. 2419.9 MPN/100 mL was the reporting limit for the lab and the highest value the lab could detect in a 100 mL sample. Other values are higher due to adjustment for sample volumes.
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