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Introduction 

 

In 2006, the Massachusetts Department of Environmental Protection (MassDEP) established a 

Bacteria Source Tracking (BST) program at its Western Regional Office in Springfield, MA.  

The goal of the BST program was to identify sources of fecal contamination in watersheds in the 

Western Region of Massachusetts.  This program was established as a direct result of the success 

of a pilot BST program initiated by MassDEP Division of Watershed Management in 2004.  The 

pilot program developed and tested protocols to track and identify sources of fecal pollution.  

Using these protocols, the pilot program successfully tracked the sources of fecal pollution in 

two impaired watersheds (DWM, 2004).  As developed from the pilot study, the source tracking 

protocols were as follows: 

 Conduct comprehensive sub-watershed landuse characterization by performing intensive 

field reconnaissance and by utilizing topographic maps, GIS landuse mapping, 

Stormwater NPDES Phase II municipal storm drainage infrastructure maps (if available), 

information from local officials and residents, and other maps (e.g., local sewer 

infrastructure) and data (if available); 

 Conduct screening level bacteria sampling on target sub-watersheds during at least two 

dry weather events and analyze for Escherichia coli (E. coli) using the Colilert® system; 

 Conduct source tracking sampling by performing intensive and iterative sampling during 

both dry and wet weather events upstream of all contaminated screening level station(s); 

 Further define source area(s) at stations where elevated counts have been found by 

performing stream walks, bacteria sampling above and below suspect landuses, 

tributaries and pipes, bacteria sampling in storm drains (via manholes) with local DPW 

officials, sampling for optical brighteners, and sampling for fluorescent whitening agents 

(FWA) for fecal source discrimination. 

 Communicate results to appropriate DEP regional office(s) and municipal officials and 

coordinate and perform additional sampling to document progress of mitigation, as 

necessary. 

 

Once the existence and location of sources of fecal contamination were confirmed and the results 

reported, it was expected that MassDEP would use its regulatory authority to ensure that actions 

would be taken to remediate the contamination.  Once a source had been eliminated, BST 

sampling would again be performed to determine if the remediation was successful. 

 

During 2006, the first year of the Western Regions BST program, three sources of E. coli 

contamination were identified for three sub-watersheds belonging to the Chicopee, Housatonic, 

and Millers River Basins.  Another sub-watershed in the Westfield River Basin was identified as 

having a consistent E. coli problem, although no source(s) for the contamination could be 

located.  During 2007, BST was able to identify sources for E. coli contamination in nine sub-

watersheds.  The objectives for the third year of WERO’s BST program were as follows: 1) 

conduct BST activities on a new set of sub-watersheds within the Western Region with a focus 

on subwatersheds identified to meet EPA’s Measure SP-10; 2) conduct post-remediation 

sampling in watersheds where E. coli sources had been identified in 2006 and 2007; and 3) 

continue to perform BST activities in those sub-watersheds where E. coli contamination had 

been confirmed but no source(s) identified. 



 

Methods and Materials 

 

Sampling Design 

Bacteria Source Tracking was conducted on sub-watersheds within the Chicopee, Connecticut, 

Deerfield, Hoosic, Housatonic, Millers, and Westfield River Basins (Table 1).  Sub-watersheds 

were selected based on the following criteria: 1) data existed that show it did not meet the water 

quality standards for bacteria; 2) it had a river segment recorded on the 303(d) list as impaired 

for pathogens; 3) it was a tributary to a river segment impaired for pathogens; and/or 4) it had not 

been previously assessed for primary or secondary contact use, and land-use in the watershed 

had a potential to violate water quality standards for bacteria.  Sampling was also conducted on 

two watersheds in response to public complaints, while post remediation sampling was 

conducted on one subwatershed where bacteria sources were identified in 2006. 

 

The program was initiated in the Spring of 2008.  Coordination, planning, and reconnaissance by 

the western region water quality (WRWQ) coordinators took place from April through May.  

While some sampling occurred in April and November, the majority of the sampling occurred 

during the primary contact recreation season, which ran from May 1 through to October 15.  The 

greatest bacteria counts are expected during this time period because it has the warmest weather 

and lowest flows of the year. 

 

The sampling design for the BST program was based on recommendations made in the 2004 

Bacteria Source Tracking Pilot Study (DWM, 2004).  A comprehensive sub-watershed landuse 

characterization was performed to choose screening level sampling stations for each sub-

watershed (Appendix A).  Stations were mainly located at road crossings along the mainstem of 

the target waterway with at least one screening level station being located along major tributaries 

to the mainstem just upstream from their confluence.  Because the sub-watersheds chosen for the 

BST program had either no historical bacterial data or had limited data that were more than 5 

years old, screening level sampling within the chosen sub-watersheds was expected to provide 

recent, comprehensive, and more precise bacteria data.  These data would determine the need for 

and narrow the focus of BST activities to allow for more efficient use of time and resources. 

 

An effort was made to conduct the screening level sampling events for each sub-watershed 

during dry weather conditions.  Results of screening level sampling were evaluated immediately 

after analysis to determine if source tracking monitoring was warranted.  Source tracking 

monitoring was triggered when sample(s) exhibit E. coli counts above values of 500 MPN per 

100 ml of sample for dry weather conditions and 2000 MPN per 100 ml of sample for wet 

weather conditions.  When sampling triggered source tracking monitoring, an extensive 

characterization of the contaminated area was conducted to establish sampling locations.  Some 

of the more extensive characterization methods that were used included stream walks, shoreline 

surveys, analyzing storm water outfall maps, and speaking to Public Works, Boards of Health, 

watershed associations, and/or local residents.  The source tracking consisted of an iterative 

sampling process that involved multiple rounds of sampling and bacteria analysis on locations 

that bracketed suspected point sources (e.g., pipes, ditches, culverts) and non-point sources (e.g., 

specific land-use types, small tributaries, neighborhoods).  The source tracking monitoring also 

included relevant screening level stations to document and track baseline conditions bracketing 



the contaminated areas.  Data from one round of sampling provided the clues to direct the focus 

of the next sampling round.  After each round of sampling, results were evaluated to determine if 

further sampling was required to conclusively identify the bacteria sources in the sub-watershed. 

 

 

 

 

Table 1. Sub-watersheds in the Western Region on which bacteria source tracking (BST) 

was conducted in 2008 (footnote provides rationale for sub-watershed selection) 

 

Basin: Sub-watershed(s) Level of BST performed 

Chicopee: 

Ware River
a,b

 

 

Screening, tracking, source id, remediation 

 

Connecticut: 

CT River (East bank storm drains)
a,c

 

CT River (West bank storm drains & tribs)
a,c 

Muddy Brook
e
 

 

 

 

Tracking, source id 

Tracking, source id 

Screening 

 

 

Deerfield: 

Chickley River
a,b

 

North River
a,b

 

 

 

 

Screening, tracking, source id, DFA referral 

Tracking 

 

 

Hoosic: 

Tophet Brook
c,d

 

Storm drains to Hoosic & N Branch Hoosic
a,c

 

 

 

 

Screening, tracking, source id, DFA referral 

Screening, tracking, source id, enforcement 

 

Housatonic: 

Hubbard Brook
b
 

 

Screening 

Millers: 

Mill Brook
e,f

 

Mainstem Millers River
a,b

 

 

Screening, post remediation sampling 

Screening 

Westfield: 

West Branch Westfield River
e
 

 

Screening 

a. Data exist that show a violation of the water quality standards for bacteria; 

b. Contains a river segment recorded on the 303(d) list as impaired for pathogens; 

c. Tributary to a river segment on the 303(d) list as impaired for pathogens; 

d. Not previously assessed, and land-use has a potential to violate water quality standards for bacteria; 

e. Response to a complaint; 

f. Post remediation sampling: a bacteria source was identified in 2006. 



 

Sample Collection 

Samples were collected according to the standard protocols for bacteria sample collection 

developed by DWM (CN 001.21).  The field sampling crew consisted of the two WRWQ 

coordinators.  Access to the sampling locations was generally accomplished by wading into the 

center of the waterway.  Where wade-in sample collection was not possible, samples were 

collected from the shore using an extendable sampler pole or from a bridge using a basket 

sampler.  Samples collected with a pole or basket were collected such that the sample 

represented the flowing portion of the waterway and shore effects were avoided.  For each 

sampling trip, samples were collected in sterile, 120mL or 290mL HDPE containers with HDPE 

caps.  The 290mL samples were collected at 10% of the sample sites and were used for 

laboratory duplicate analysis.  Sample containers included sodium thiosulfate for dechlorination 

of ambient water in case the water contained residual chlorine.  To ensure the quality of the field 

methods, the following two types of quality control (QC) samples were also collected: ambient 

field blanks and duplicate samples.  A field blank was created by transferring 100mL of 

deionized water into a sample container on location.  The field duplicate sample was collected as 

a simultaneous, side-by-side grab sample.  When possible, blanks and duplicates were garnered 

at 10% of total samples collected.  Prior to each sampling trip, QC stations were randomly 

selected using a random numbers table after assigning a unique number to each station. 

 

Laboratory Analysis 

All samples were preserved in coolers to <4
o
C using wet ice and delivered to the laboratory at 

the Western Regional Office within 6 hours of collection.  Sample bottles were stowed in 

resealable plastic bags to keep them dry when immersed in ice water.  Duplicate samples were 

delivered to the laboratory as blind samples.  At the laboratory, the sample containers were 

visually inspected for damage such as leakage, breakage, and/or contamination.  All individuals 

who handled samples signed and dated the Chain of Custody forms.  Samples were analyzed 

within 2 hours of arrival for total coliform and E. coli using the Colilert® Method (CN 198.0).  

A brief description of the method is as follows: the contents of a Colilert® reagent package were 

added to 100mL of sample and shaken by hand until dissolved; the 100mL of sample was added 

to an IDEXX Quanti-Tray 2000® that had 49 large and 48 small wells; the trays were sealed and 

incubated at 35
o
C for 24 hours; after 24 hours of incubation, wells that gave a positive indication 

for either total coliform or E. coli were counted (wells positive for total coliform appeared 

yellow in color, while wells positive for E. coli fluoresced blue under UV light); the count of 

total coliform or E. coli was determined using a Most Probable Number (MPN) chart that 

corresponded to the Quanti-Tray 2000®.  Results were presented as MPN per 100mL of sample. 

 

To ensure the quality of the laboratory analysis, the following three types of QC samples were 

created in the laboratory for each batch of samples processed: laboratory duplicate(s), a blank, 

and a spiked sample.  Laboratory duplicates were created by splitting all samples collected in the 

290mL containers to create two separate100mL samples.  A laboratory blank was created by 

filling a pre-cleaned sample bottle with 100mL of deionized water in the laboratory.  The spiked 

sample was produced by adding a bacteria culture pill to a sample bottle that contained 100mL of 

deionized water.  The following three bacteria cultures were available to produce a spiked 

sample: 1) E. coli, which produced a positive result for both total coliform and E. coli; 2) 

Klebsiella pneumoniae, which produced a positive result for total coliform and a negative result 



for E. coli; and 3) Pseudomonas aeruginosa, which produced a negative result for both total 

coliform and E. coli.  All QC samples were subjected to the same analysis as field samples. 

 

Data Validation 

Data for each sampling event were considered to be valid if the QC results did not trigger 

censorship of the data.  Data were either qualified or censored when one or more of the following 

occurred: 1) the log transformed results for either field or laboratory duplicate samples differed 

by more than 30%, 20%, 10%, and 5% of their mean for counts lower than 50, between 50 and 

500, between 500 and 5000, and greater than 5000, respectively; 2) the field blank produced an 

E. coli count outside the 95% confidence range for the detection limit of the Colilert® Method; 

3) the laboratory spiked sample produced a false result; or 4) the laboratory blank produced an E. 

coli count outside the 95% confidence range for the detection limit of the Colilert® Method. 

 

Results from duplicate, spiked, and blank samples did not indicate that any data should be 

censored (Appendix B).  When able to be determined, relative percent differences (RPD) 

between duplicate samples were below the levels that would require data censorship for all but 

one set of field duplicates.  The RPD for this duplicate set was >30% because the counts were so 

low.  As a result, the data set that corresponded with the duplicates was qualified rather than 

censored.  The RPD for one field and two lab duplicate sets were not able to be determined 

because at least one duplicate value in each set was greater than the upper quantification limit for 

the Colilert® Method.  As a result, the data sets that corresponded with these duplicates were 

qualified.  All laboratory spiked samples produced true results.  All field and laboratory blanks 

produced results below the detection limit for the Colilert® method. 

 

 

Results and Discussion 

 

Ware River Watershed, Chicopee River Basin 

Screening level samples from fifteen stations in the Ware River watershed during dry weather 

conditions exhibited E. coli counts from 59.4 to >24196.0 MPN per 100mL of sample (Table 2).  

All but two E. coli counts were lower than both the source tracking trigger for dry weather and 

Massachusetts Primary Contact Recreation Standard.  A count of 686.7 MPN per 100mL of 

sample was produced by a sample of the effluent plume from the Ware WWTP.  The effluent 

plume also had a milky appearance that likely resulted from suspended solids in the effluent.  

The turbidity of the effluent could explain the high E. coli count as solids would have reduced 

the effectiveness of the chlorine disinfection.  The turbidity of the effluent likely resulted from a 

heavy wastewater discharge to the Ware WWTP from its one large industrial discharger, a paper 

company.  In the past, large wastewater discharges to the WWTP from this company has 

hampered the plant’s ability to meet effluent limits. 

 

The highest E. coli count during the screening sampling was produced by a storm drain discharge 

sample.  This sample was collected because of the presence of sewage fungus around the storm 

drain outfall.  Upon being informed of this E. coli source, the Town of Ware conducted an 

investigation of the storm and sewer systems in that area.  The Town discovered an illicit 

connection to the storm drain from a nearby manufacturing plant.  The Department and the Town 

are currently weighing enforcement options to remove the illicit connection. 



 

Table 2. Amount of E. coli in samples collected in 2008 from sub-watersheds belonging to the Chicopee, 

Connecticut, and Deerfield River basins. 
Date Weather Escherichia coli  (MPN per 100 mL sample)

Chicopee River Basin

Ware River Watershed

WRECHC1.0 WRECHC2.0 WRECHC3.0 WRECHC4.0 WRECHC5.0 WRECHC6.0

05/14/08 Dry 133.4 90.6 101.4 98.8 59.4 93.3

06/10/08 Dry NS NS NS NS NS NS

WRECHC7.0 WRECHC7.5 WRECHC7.7 WRECHC8.0 MDYBRK7.0 WRECHC9.0

05/14/08 Dry 117.8 686.7 NS 133.3 80.9 111.9

06/10/08 Dry NS 209.8 124.6 160.7 NS NS

WRECHC10.0 WRECHC10.1 WRECHC11.0 WRECHC12.0

05/14/08 Dry 101.9 > 24196.0 71.7 133.3

06/10/08 Dry NS NS NS NS

Connecticut River Basin

CT River Storm Drains (East bank)

CTSTRM10 CTSTRM11 CTSTRM12 CTSTRM13 CTCSO24.5 CTCSO24.1

09/18/08 Dry 228.2 7.4 >24196.0 3.1 5830.0 721.5

CT River Storm Drains & Tributaries (West bank)

CTSTRM10R CTSTRM11R CTSTRM12R PPRCT1.0 BGGCT1.0

09/24/08 Dry >24196.0 3590.0 0.0 127.4 47.9

Muddy Brook watershed

MDYCONN1.0 MDYCONN2.0 MDYCONN3.0 MDYCONN4.0 MDYCONN5.0

08/13/08 Wet 14.5 137.4 83.9 66.3 58.3

Deerfield River Basin

Chickley River Watershed

CHKDFD1.0 CHKDFD2.0 CHKDFD3.0 CHKDFD4.0 CHKDFD4.5

06/26/08 Wet 43.7 44.8 44.1 980.4 NS

07/10/08 Wet 110.0 88.2 101.7 >2419.6 NS

10/07/08 Dry 11 14.5 9.7 686.7 3.1

CHKDFD5.0 CHKDFD6.0 CHKDFD7.0 CHKDFD8.0 CHKDFD9.0

06/26/08 Wet 21.6 57.1 8.6 2.0 6.3

07/10/08 Wet 36.4 63.7 7.5 0.0 35.0

10/07/08 Dry 4.1 6.3 29.2 NS NS

CHKDFD10.0 CHKDFD11.0 CHKDFD12.0 CHKDFD13.0 CHKDFD14.0

06/26/08 Wet 5.2 185.0 3.1 8.6 5.2

07/10/08 Wet 18.9 36.8 21.6 16.0 26.2

10/07/08 Dry NS NS NS NS NS

CHKDFD15.0 CHKDFD16.0 CHKDFD17.0 CHKDFD18.0

06/26/08 Wet 8.6 2.0 4.1 6.3

07/10/08 Wet 9.8 16.1 16.9 6.3

10/07/08 Dry NS NS NS NS

North River Watershed

NRDFLD14 NRDFLD14.7 NRDFLD16 NRDFLD16.3

06/09/08 Dry 88.2 137.6 129.1 101.9

NRDFLD16.5 NRDFLD17 NRDFLD18 NRDFLD19

06/09/08 Dry 96.0 62.0 101.0 21.3  
Bold values indicate that E. coli counts are greater than source tracking trigger (>500 under dry or >2000 under wet weather) 

NS = not sampled 



 

As sources for the high E. coli counts recorded during the first sampling round were identified, it 

was decided to delay the next sampling round until after the illicit connection from the 

manufacturing plant was removed.  Still, a second set of samples was collected around the Ware 

WWTP outfall to determine if the incomplete disinfection of their effluent was an isolated 

incident or persistent.  This round of sampling occurred during dry weather conditions and 

produced E. coli counts (in MPN per 100mL of sample) of 160.7 upstream of the outfall, 124.6 

at the outfall, and 209.8 immediately downstream of the outfall.  The samples indicated that the 

plant’s effluent was meeting water quality standards for E. coli. 

 

Connecticut River (East bank storm drains), Connecticut River Basin 

From the Chicopee River south to the Route 20 bridge in Springfield, storm drains on the East 

bank of the Connecticut River were located and any discharge sampled.  Sampling was 

conducted because samples collected by a watershed group of the Connecticut River on the 

downstream side of the Route 20 bridge had E. coli counts over 70 times greater than the 

Massachusetts Primary Contact Recreation Standard.  Samples from storm drains that were 

flowing during dry weather produced E. coli counts from 3.1 to >24196.0 MPN per 100mL of 

sample (Table 2).  Of the three counts that were greater than both the MPCRS and the dry-

weather source tracking trigger, two were from samples collected at outfalls associated with 

CSO’s in Chicopee while the other (and highest count) was from a sample of a culverted stream 

outfall in Chicopee.  The Department informed the City of Chicopee of the results and asked the 

City to investigate the storm drain systems associated with these outfalls. 

 

Connecticut River (West bank storm drains and tributaries), Connecticut River Basin 

Also as a result of the E. coli counts reported by the watershed group that sampled the 

Connecticut River, storm drains and tributaries on the West bank of the Connecticut River in 

West Springfield south of the Interstate 91 bridge were located and any discharge sampled.  The 

dry weather samples exhibited E. coli counts from 0.0 to >24196.0 MPN per 100mL of sample 

(Table 2).  The two counts that were greater than both the MPCRS and the dry-weather source 

tracking trigger were exhibited by samples collected from the two southernmost storm drain 

outfalls.  The storm drain associated with the highest count was reported on West Springfield 

sewer maps as a CSO outfall that was decommissioned in 1973.  The Department is starting 

enforcement proceedings at this time. 

 

Muddy Brook Watershed, Connecticut River Basin 

Five samples collected from Muddy Brook in Granby as a result of a sewage odor complaint 

exhibited E. coli counts from 14.5 to 137.4 MPN per 100mL of sample (Table 2).  As all samples 

were below the MPCRS, no sewage pollution was indicated.  Odors noted by the coordinators 

were consistent with anoxic wetland soils.  No further sampling was conducted. 

 

Chickley River Watershed, Deerfield River Basin 

For the 18 samples collected from the North River watershed during wet weather conditions, E. 

coli counts ranged from 2.0 to 980.4 MPN per 100mL of sample (Table 2).  All but one count 

were below the MPCRS.  The highest count was exhibited by a sample collected from the mouth 

of tributary to the Chickley River.  While the highest count was still lower than the source 

tracking trigger, a second round of sampling was conducted because of the history of high 

bacteria counts near this site. 



 

 

Another 18 samples collected during wet weather conditions had E. coli counts that ranged from 

0.0 to >2419.6 MPN per 100mL of sample (Table 2).  Again, all but one count were below the 

MPCRS with the highest count being produced by the sample from the site that had the high E. 

coli counts in the first sampling round.  The source of the E. coli to the contaminated tributary 

was likely the dairy farm that bordered the tributary.  To confirm this, sampling was conducted 

for a third time on the first 7 sites with an additional site upstream of the farm also being 

sampled. 

 

For the third sampling round conducted during dry weather, E. coli counts ranged from 3.1 to 

686.7 MPN per 100mL of sample (Table 2).  Again, only the sample of the contaminated site 

exhibited an E. coli count greater than the MPCRS.  The fact that the sample from the site 

upstream of the dairy farm had the lowest E. coli count indicates that the farm is the source for 

contamination of the tributary.  This conclusion along with the pertinent data was referred to 

MassDAR for further investigation and remediation. 

 

North River Watershed, Deerfield River Basin 

Eight samples were collected from the North River immediately downstream and upstream of the 

Colrain Elementary School as a continuation of the investigation of high E. coli counts in 

samples collected next to the school in 2007.  These samples, collected during dry weather 

conditions, exhibited E. coli counts from 62.0 to 137.6 MPN per 100mL of sample (Table 2).  

The fact that all samples were below the MPCRS supports the conclusion in 2007 that the source 

of high bacteria counts was likely agricultural practices upstream of the school and not the 

school itself. 

 

Tophet Brook Watershed, Hoosic River Basin 

Although Tophet Brook had not previously been assessed for bacteria, it was a tributary to a 

section of the Hoosic River that was impaired for pathogens and the land use around the brook 

had the potential to degrade the water quality of the brook.  The ten samples collected from the 

Tophet Brook watershed during dry weather conditions exhibited E. coli counts from 27.9 to 

>2419.6 MPN per 100mL of sample (Table 3).  Samples from five sites exhibited counts greater 

than 1700 MPN per 100mL of sample, while the rest of the samples had counts less than the 

MPCRS.  The counts that violated water quality standards were associated with the Reed Brook 

site and sites along Tophet Brook downstream of Reed Brook.  These results indicate that Tophet 

Brook can act as a significant source of E. coli pollution to the Hoosic River. 

 

To determine if Reed Brook or another source was responsible for the E. coli counts in the lower 

Tophet Brook, two additional sites were added between TFTHOO6.0 and the Reed Brook 

confluence during the next sampling round.  Another site on Reed Brook upstream of the 

confluence with Tophet Brook was also added.  To track the source for E. coli contaminating 

Reed Brook, a sampling site was added along Reed Brook upstream of the contaminated site and 

a site was added at the mouth of a tributary to Reed Brook.  Due to results of the screening 

sampling, the two upstream most sites along Tophet Brook and sites along Miller Brook were not 

included in the second sampling round. 

 

 



 

Table 3. Amount of E. coli in samples collected in 2008 from sub-watersheds belonging to the Hoosic, 

Housatonic, Millers, and Westfield River basins. 

 
Date Weather Escherichia coli  (MPN per 100 mL sample)

Hoosic River Basin

Tophet Brook Watershed

TFTHOO1.0 TFTHOO2.0 TFTHOO3.0 TFTHOO4.0 TFTHOO5.0 TFTHOO6.0

05/27/08 Dry 1732.9 116.2 67.0 28.8 2419.6 1986.3

06/05/08 Dry 727.0 NS NS NS 579.4 980.4

TFTHOO6.3 TFTHOO6.6 TFTHOO6.9 TFTHOO7.0 TFTHOO8.0 TFTHOO8.1

05/27/08 Dry NS NS NS 53.7 >2419.6 NS

06/05/08 Dry >2419.6 >2419.6 >2419.6 35.9 >2419.6 78.9

TFTHOO8.3 TFTHOO9.0 TFTHOO10.0

05/27/08 Dry NS 27.9 28.2

06/05/08 Dry >24196.0 NS NS

Storm Drains to Hossic River and to North Branch Hoosic River, Hoosic River Basin

NADMSHOO11 NADMSHOO12 NADMSHOO13 NADMSHOO14

06/05/08 Dry NS 6488.0 158.0 20.0

09/30/08 Wet >241960.0 >24196.0 NS NS

NRTHHOO7.0 NRTHHOO9.0 NRTHHOO12 NRTHHOO15

06/05/08 Dry NS NS NS NS

09/30/08 Wet 24196.0 12997.0 >2419.6 40.8

Housatonic River Basin

Hubbard Brook Watershed

HBDHOU1.0 HBDHOU2.0 HBDHOU3.0 HBDHOU4.0 HBDHOU5.0

07/17/08 Dry 70.3 93.3 9.7 165.8 19.9

08/05/08 Wet 37.3 68.9 10.8 39.9 21.6

HBDHOU6.0 HBDHOU7.0 HBDHOU8.0 HBDHOU9.0 HBDHOU10.0

07/17/08 Dry 99.1 191.8 90.6 33.6 108.6

08/05/08 Wet 146.7 160.7 83.3 96.0 116.9

HBDHOU11.0 HBDHOU12.0 HBDHOU13.0 HBDHOU14.0 HBDHOU15.0

07/17/08 Dry 49.6 52.0 48.7 41.1 23.3

08/05/08 Wet 90.5 28.5 16.0 517.2 77.6

Millers River Basin

Mill Brook Watershed

MLLBRK2 MLLBRK3 MLLBRK6.3 MLLBRK6.4 MLLBRK6.6

06/11/08 Wet 1203.3 2419.6 >2419.6 >2419.6 >2419.6

Mainstem Millers River

MLRSO4.5 MLRSO5.0 MLRSO6.0 MLRSO9.7

04/01/08 Wet 0.0 52.0 13.4 12.0

Westfield River Basin

West Branch Westfield River

HNTWFD1.0 HNTWFD2.0 HNTWFD3.0 HNTWFD4.0 HNTWFD5.0 HNTWFD6.0

07/31/08 Wet 30.7 35.4 37.2 36.1 33.6 32.1  
Bold values indicate that E. coli counts are greater than source tracking trigger (>500 under dry or >2000 under wet weather) 

NS = not sampled 



 

The ten samples collected during the second round of dry weather sampling produced E. coli 

counts from 35.9 to >24196.0 MPN per 100mL of sample (Table 3).  Samples from the Tophet 

Brook site upstream of Reed Brook and the Reed Brook tributary site exhibited E. coli counts 

lower than the MPCRS, while all other samples had counts greater than the dry-weather source 

tracking trigger.  These results along with visual observations by the sampling coordinators 

indicate that Reed Brook is the likely source for E. coli pollution of Tophet Brook.  The fact that 

the highest count was associated with the furthest upstream site on Reed Brook indicates that the 

E. coli source was upstream of that station.  The most likely source for the E. coli pollution is a 

dairy farm immediately upstream of that site.  This conclusion is supported by the fact that the 

sampling coordinators noted odors consistent with a dairy operation while sampling along both 

Tophet and Reed Brooks.  This conclusion along with the data was referred to MassDAR for 

further investigation and remediation. 

 

Storm Drains to Hoosic River and to North Branch Hoosic River, Hoosic River Basin 

In 2007, BST sampling of the Hoosic and North Branch Hoosic Rivers revealed several storm 

drains in the City of North Adams that had significant E. coli contamination.  A review of an 

Infiltration and Inflow report and sewer inspection reports indicated that the E. coli pollution was 

likely the result of cross connections between the sewer and storm drains.  The reports also 

indicated potential cross connections to two storm drains that were not located until after the 

2007 sampling season.  As a result these storm drains were added to the 2008 BST sampling 

plan.  Screening samples collected from these drains during dry weather exhibited E. coli counts 

of 20.0, 158.0, and 6488.0 MPN per 100mL of sample (Table 3).  These results indicated that 

one storm drain had significant E. coli contamination. 

 

To confirm the persistence of the contamination of the storm drains in North Adams, the drains 

that were known to discharge during dry weather were resampled.  Sites NADMSHOO13 and 

NADMSHOO14 were not included in this sampling round because the dry weather flow for 

those sites was known to be the result of the discharge from a detention pond.  All but one 

sample exhibited E. coli counts greater than 12000 MPN per 100mL of sample (Table 3).  The 

highest count was >241,960.0 MPN per 100mL of sample.  These results confirmed the 

persistence of significant E. coli contamination of storm drains previously identified as E. coli 

sources.  The lowest count of 40.8 MPN per 100mL of sample was associated with a storm drain 

that did not previously exhibit E. coli counts greater than the MPCRS.  This result confirms that 

the dry weather discharge from this drain likely results from groundwater. 

 

Information collected during the 2007 and 2008 BST sampling were referred to EPA for 

enforcement action as the City of North Adams was under a standing enforcement order from 

EPA for problems with its collection system.  A representative from EPA indicated that a 308 

letter to the City of North Adams was being drafted in response to this information. 

 

Hubbard Brook, Housatonic River Basin 

The fifteen samples collected from Hubbard Brook during dry weather exhibited E. coli counts 

from 9.7 and 191.8 MPN per 100mL of sample (Table 3).  As all counts were lower than both the 

source tracking trigger and the MPCRS, no new sampling sites were added for the second 

sampling round. 

 



 

The second round of sampling produced E. coli counts from 10.8 to 517.2 MPN per 100mL of 

sample (Table 3).  The highest count was the only one that was greater than the MPCRS.  While 

this high count did not trigger source tracking because the sampling was conducted during wet 

weather conditions, the area upstream should be examined when possible to assess potential 

pollution sources.  Results of both sampling rounds indicate that the impairment designation for 

this sub-watershed should be reconsidered. 

 

Mill Brook, Millers River Basin 

In June of 2008, BST coordinators received a complaint about sewage odors from a drainage 

ditch that discharged to a tributary of Mill Brook in Athol.  During wet weather conditions, 

samples collected from the drainage ditch all exhibited E. coli counts of >2419.6 MPN per 

100mL of sample (Table 3).  Although the E. coli count was significant, assessment of the 

sampling sites by the BST coordinators provided indications that the E. coli might not be from 

human sewage.  The drainage ditch ran though a marsh and had recently been “mucked out” by 

the Athol DPW.  The E. coli could have been associated with the disturbed sediment rather than 

with sewage from an illicit or cross connection to the storm drain.  The samples from the sites 

also had a sulfur odor consistent with disturbed wetland soil rather than a sewage odor.  Even 

though the E. coli could have come from the disturbed sediments, a human source can not be 

ruled out.  This area needs further investigation. 

 

In conjunction with sampling conducted to investigate the sewage odor complaint, Mill Brook in 

Athol was also sampled to assess the current state of E. coli contamination of the brook 

discovered in 2006.  Sampling conducted in 2006 discovered that the brook had become 

contaminated with E. coli as it flowed through a culvert under a parking lot off Route 2A.  Since 

being informed about the contamination, the Town of Athol had made numerous attempts at 

remediation.  The post remediation sampling to date had indicated that the Towns remediation 

efforts while reducing the magnitude, had not arrested the contamination.  A sample collected 

from the culvert inlet during wet weather had an E. coli count of 1203.3 MPN per 100mL of 

sample, while a sample of the culvert outlet had an E. coli count of 2419.6 MPN per 100mL of 

sample (Table 3).  These results indicate that an E. coli source in the culvert still exists.  Again, 

the Athol DPW was informed of the results. 

 

Mainstem Millers River in Orange, Millers River Basin 

As a result of the discover of old sewer siphon overflow pipes with degrading plugs, suspect 

pipes and storm drains along the Millers River in Orange were sampled during wet weather when 

any overflows could be expected to be active.  The five samples collected during wet weather 

conditions exhibited E. coli counts from 0.0 to 52.0 MPN per 100mL of sample (Table 3).  All 

counts were below the MPCRS.  No additional sampling was conducted during 2008. 

 

West Branch Westfield River in Huntington, Westfield River Basin 

As a result of a sewage odor complaint, six samples were collected from the Westfield River 

upstream and downstream of the Huntington WWTP.  The samples, collected during wet 

weather, exhibited E. coli counts from 30.7 to 37.2 MPN per 100mL of sample (Table 3).  These 

counts were all below the MPCRS and indicate that the odor likely came from the WWTP 

operation and not sewage pollution of the river. 

 



 

Summary 

Numerous sub-watersheds belonging to the Chicopee, Connecticut, Deerfield, Hoosic, 

Housatonic, Millers, and Westfield River Basins were sampled for E. coli contamination as part 

of WERO’s 2008 BST program.  Sampling was performed to initiate BST activities and locate 

an E. coli source when required or to verify the remediation of E. coli sources identified in 

previous sampling years. 

 

Of the twelve sub-watersheds sampled, screening sampling did not trigger source tracking in five 

sub-watersheds.  In fact, all but one of the samples collected from these watersheds produced E. 

coli counts below the MPCRS.  Two of those five sub-watersheds were sampled in response to 

odor complaints.  The other three sub-watersheds were sampled because they are listed as 

impaired for pathogens.  Sampling of the North River supported conclusions from 2007 BST 

sampling that E. coli counts which exceeded water quality standards were the result of 

agricultural activities.  Sampling of Hubbard Brook indicated that the impairment designation 

should be reconsidered.  Screening in the Millers River watershed in Orange consisted of 

sampling four potential sources of E. coli to the river and not the Millers River itself so no 

conclusions can be made about the impairment designation of this watershed at this time. 

 

Source tracking conducted in six sub-watersheds was able to identify sources for E. coli 

contamination.  The E. coli contamination of the Chickley River and Tophet Brook were 

identified as resulting from dairy farm activity.  Sources for E. coli contamination in the four 

remaining sub-watersheds were linked to storm drains that likely had cross connections or illicit 

connections.  The four sub-watersheds were as follows: Ware River in Ware, Connecticut River 

between the Chicopee River and Route 20 Bridge, Hoosic River in North Adams, and North 

Branch Hoosic River in North Adams.  The remediation of storm drains in Chicopee is being 

addressed by the City of Chicopee.  The remediation of the other E. coli sources is being 

addressed through enforcement action by either the Department or the USEPA. 

 

Post remediation sampling of Mill Brook in Athol indicated that the brook was still contaminated 

with E. coli.  As the Town of Athol has indicated that it has been unable to locate the source of 

the contamination, the Department is considering options to ensure that the contamination is 

stopped.  Additional sampling in the Mill River watershed found a tributary with E. coli counts 

that exceeded water quality standards.  Due to dredging activity in the watershed of this 

tributary, more sampling is required before a conclusion about the source of E. coli can be made. 
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Appendix A 

 

2008 Bacteria Source Tracking Figures 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
Figure 1. Screening and source tracking locations for the Ware River in the Chicopee River Basin. 

 



 

 

 
Figure 2. Source tracking locations for storm drains and tributaries to the Connecticut River between the Chicopee 

River and the Route 20 bridge (Connecticut River Basin). 



 

 

 
Figure 3. Screening locations for Muddy Brook in the Connecticut River Basin. 

 



 

 

 
Figure 4. Screening and source tracking locations for the Chickley River Watershed in the Deerfield River Basin. 

 



 

 

 
Figure 5. Source tracking locations for the North River in the Deerfield River Basin. 

 



 

 

 
Figure 6. Screening and source tracking locations for the Tophet Brook Watershed in the Hoosic River Basin. 

 



 

 

 
Figure 7. Screening and source tracking locations for storm drains to the Hoosic and North Branch Hoosic Rivers 

in North Adams (Hoosic River Basin). 



 

 

 
Figure 8. Screening locations the Hubbard Brook Watershed in the Housatonic River Basin. 

 



 

 

 
Figure 9. Post remediation sampling locations for Mill Brook in the Millers River Basin. 

 



 

 

 
Figure 10. Screening locations for the Millers River in Orange (Millers River Basin). 

 



 

 

 
Figure 11. Screening locations for the West Branch Westfield River in Huntington (Westfield River Basin). 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Appendix B 

 

2008 Bacteria Source Tracking QA/QC 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table B-1. Escherichia coli results for field duplicates with relative percent difference (RPD) 

and field blanks. 

 
RPD Field Blank Data

Date # Sites Site ID % MPN / 100mL Decision

Ware River Watershed

WRECHC2.0 90.6 118.7 5.8 <1.0

WRECHC6.0 93.3 73.8 5.3 <1.0

06/10/08 3 WRECHC7.5 209.8 248.1 3.1 <1.0 Accept

CT River Storm Drains (East bank)

09/18/08 6 CTSTRM13 3.1 9.7 67.0 <1.0 Qualify
a 

CT River Storm Drains & Tributaries (West bank)

09/24/08 5 PPRCT1.0 127.4 80.9 9.8 <1.0 Accept

Muddy Brook watershed

08/13/08 5 MDYCONN1.0 14.5 20.1 11.5 <1.0 Accept

Chickley River Watershed

CHKDFD16.0 2.0 2.0 0.0 <1.0

CHKDFD18.0 6.3 8.4 14.5 <1.0

CHKDFD6.0 63.7 80.5 5.5 <1.0

CHKDFD16.0 16.1 23.1 12.2 <1.0

10/07/08 4 CHKDFD3.0 9.7 18.5 24.9 <1.0 Accept

North River Watershed

06/09/08 8 NRDFLD17 62.0 59.4 1.0 <1.0 Accept

Tophet Brook Watershed

05/27/08 10 TFTHOO4.0 28.8 52.0 16.2 <1.0 Accept

Tophet Brook Watershed w/3 North adams Storm Pipes

06/05/08 13 TFTHOO6.0 980.4 1299.7 4.0 <1.0 Accept

Storm Drains to Hossic River and to North Branch Hoosic River, Hoosic River Basin

09/30/08 6 NRTHHOO9.0 12997.0 19863.0 4.4 <1.0 Accept

Hubbard Brook Watershed

HBDHOU3.0 9.7 10.7 4.2 <1.0

HBDHOU10.0 108.6 90.9 3.9 <1.0

HBDHOU2.0 68.9 54.6 5.7 <1.0

HBDHOU8.0 83.3 58.3 8.4 <1.0

Mill Brook Watershed

06/11/08 5 MLLBRK6.3 > 2419.6 > 2419.6 ND <1.0 Qualify
b 

Mainstem Orange River

04/01/08 4 MLRSO6.0 13.4 10.9 8.3 <1.0 Accept

West Branch Westfield River

07/31/08 6 HNTWFD6.0 32.1 30.4 1.6 <1.0 Accept

07/17/08 15 Accept

Accept

18 Accept07/10/08

15 Accept08/05/08

Field Duplicates

06/26/08 18

MPN / 100mL

05/14/08 15 Accept

 
a Data were qualified because RPD was >30% (as this was due to counts being <10 the data were not censored); 

b Data were qualified because RPD could not be determined (both counts > the Upper Quantitation Limit). 

 

ND = not determinable 

 



 

Table B-2. Escherichia coli (E. coli) results for laboratory duplicates with relative percent difference (RPD) and lab blanks as well as Total (T) 

coliform and E. coli results for laboratory spikes. 

 
RPD Lab Blank Data

Date # Samples Site ID % Lab Batch MPN / 100mL T. Coliform E. coli Spike Type Decision

Ware River Watershed

WRECHC3.0 101.4 88.2 3.1

MDYBRK7.0 80.9 98.8 4.4

06/10/08 3 WRECHC8.0 160.7 193.5 3.6 LWR08-07 <1.0 >2419.6 >2419.6 Escherichia coli Accept

CT River Storm Drains (East bank)

09/18/08 6 CTSTRM12 >2419.6 >2419.6 ND LWR08-17 <1.0 >2419.6 >2419.6 Escherichia coli Qualify
a

CT River Storm Drains & Tributaries (West bank)

09/24/08 5 BGGCT1.0 47.9 65.7 7.8 LWR08-18 <1.0 <1.0 <1.0 Pseudomonas aeruginosa Accept

Muddy Brook watershed

08/13/08 5 MDYCONN4.0 66.3 75.9 3.2 LWR08-14 <1.0 >2419.6 <1.0 Klebsiella pneumoniae Accept

Chickley River Watershed

CHKDFD4.0 980.4 1413.6 5.2

CHKDFD7.0 8.6 5.2 26.5

CHKDFD3.0 101.7 129.6 5.1

CHKDFD18.0 6.3 4.1 26.4

10/07/08 4 CHKDFD7.0 29.2 18.5 14.5 LWR08-20 <1.0 >2419.6 <1.0 Klebsiella pneumoniae Accept

North River Watershed

06/09/08 8 NRDFLD14 88.2 81.3 1.8 LWR08-06 <1.0 >2419.6 <1.0 Klebsiella pneumoniae Accept

Tophet Brook Watershed

05/27/08 10 TFTHOO3.0 67.0 48.0 8.3 LWR08-04 <1.0 >2419.6 <1.0 Klebsiella pneumoniae Accept

Tophet Brook Watershed w/3 North adams Storm Pipes

06/05/08 13 TFTHOO8.1 78.9 88.4 2.6 LWR08-05 <1.0 <1.0 <1.0 Pseudomonas aeruginosa Accept

Storm Drains to Hossic River and to North Branch Hoosic River, Hoosic River Basin

09/30/08 6 NRTHHOO7.0 > 2419.6 > 2419.6 ND LWR08-19 <1.0 >2419.6 <1.0 Klebsiella pneumoniae Qualify
a

Escherichia coli Accept05/14/08 15 LWR08-03 <1.0

07/10/08 18 LWR08-10 <1.0 <1.0 <1.0 Pseudomonas aeruginosa Accept

Escherichia coli Accept06/26/08 18 LWR08-09 <1.0

Laboratory Duplicates Lab Spike (MPN / 100mL)

MPN / 100mL

>2419.6 >2419.6

>2419.6 >2419.6

 
a Data were qualified because RPD could not be determined (both counts > the Upper Quantitation Limit). 

 

ND = not determinable: RPD could not be determined because both values were > the Upper Quantitation Limit 

 

 

 



 

Table B-2. Escherichia coli (E. coli) results for laboratory duplicates with relative percent difference (RPD) and lab blanks as well as Total (T) 

coliform and E. coli results for laboratory spikes. 

 
RPD Lab Blank Data

Date # Samples Site ID % Lab Batch MPN / 100mL T. Coliform E. coli Spike Type Decision

Hubbard Brook Watershed

HBDHOU1.0 70.3 78.9 2.7

HBDHOU8.0 90.6 101.2 2.4

HBDHOU6.0 146.7 172.2 3.2

HBDHOU11.0 90.5 59.4 9.8

Mill Brook Watershed

06/11/08 5 MLLBRK2 1203.3 1413.6 2.2 LWR08-08 <1.0 <1.0 <1.0 Pseudomonas aeruginosa Accept

Mainstem Orange River

04/01/08 4 MLRSO5.0 52.0 42.6 5.2 LWR08-02 <1.0 >2419.6 <1.0 Klebsiella pneumoniae Accept

West Branch Westfield River

07/31/08 6 HNTWFD3.0 37.2 27.7 8.5 LWR08-12 <1.0 <1.0 <1.0 Pseudomonas aeruginosa Accept

>2419.6 >2419.6

Laboratory Duplicates Lab Spike (MPN / 100mL)
MPN / 100mL

08/05/08 15 LWR08-13 <1.0 Escherichia coli Accept

07/17/08 15 LWR08-11 <1.0 >2419.6 >2419.6 Escherichia coli Accept

 
ND = not determinable: RPD could not be determined because both values were > the Upper Quantitation Limit 

 


