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Lake Quinsigamond 2022 Winter Monitoring Plan and Results 

Following the Sewer Overflow at the Lake Ave Pump Station  
6.10.22 

The Lakes and Ponds Program (L&P) is committed to preserving and protecting our Blue Spaces for 

recreational value and ecosystem services. We accomplish this through water quality monitoring, lake 

management, and community outreach activities. 

I. BACKGROUND 

On the morning of Sunday February 6th, the City of Worcester Department of Public Works and Parks 

(DPW&P) Sewer Operations staff responded to an alarm at the Lake Ave Pump Station to find the parking 

lot flooded and station overflowing into the lake. Further inspection showed that the dry well, which is 

where the 4 pumps and monitors are located, was full of water, and pumps were stopped. Crews worked 

around the clock to pump and dry out the dry well and restart one of the pumps, which ultimately 

occurred on the evening of the 7th, 36 hours after the incident began. During this time, 5.75 million gallons 

of untreated wastewater entered Lake Quinsigamond. While the details of why this happened are still 

under investigation, preliminary reports of the event and response can be found on the City of Worcester 

webpage. 

II. INITIAL PUBLIC HEALTH RESPONSE 

DPW&P alerted city officials and the Lakes and Ponds program within an hour of learning of the event, 

and the Program, in turn, contacted the Lake Quinsigamond Watershed Association, the Lake 

Quinsigamond Commission, as well as the Town of Shrewsbury, who reached out to their networks. The 

City of Worcester Department of Inspectional Services (DIS) released a Recreational Contact Advisory for 

the portion of the lake south of the Route 9 bridge, with the understanding that the lake has a low but 

measureable flow from north to south. The lake would remain closed until sampling results determined 

that there was no risk of exposure to concentrations of fecal bacteria above the recreational threshold. 

III. ENVIRONMENTAL AND PUBLIC HEALTH CONCERNS 

L&P began to consider the potential impact of the discharge event on the lake. Wastewater in recreational 

lakes is cause for concern from both a public health and ecosystem health perspective.  Wastewater 

contains three elements that may be harmful to humans and lake wildlife: (1) fecal bacteria, (2) organic 

materials, and (3) other compounds of concern that people send down the drain. Each of these elements 

has different health and environmental effects, as well as analyses to measure them. 

(1) Fecal bacteria. Fecal bacteria are the bacteria that are found in the intestine of warm blooded 

animals, and can make people sick if they come in contact with them. For this reason, the 

Commonwealth of Massachusetts has standards for fecal bacteria at bathing beaches that must 

be met for them to remain open. Fecal bacteria are measured using the indicator parameter E. 

coli, which is collected in a grab sample from a location. In the present overflow event, the lake 

was closed immediately on the assumption it exceeded recreational thresholds for bacteria. 

 

While dangerous to come in contact with, fecal bacteria cannot live for very long outside of a 

warm blooded animal, and are degraded quickly in cold or sunny conditions. Previously neither 
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L&P nor other monitoring programs have ever witnessed threshold-exceeding concentrations 

(“exceedances”) in the middle of any Worcester lake, even if beach closures were occurring near 

shore. Regardless, due to the volume of the discharge there was concern about the potential of 

bacteria surpassing thresholds and affecting winter recreational activities like ice fishing outside 

of the immediate proximity of the pump station. 

 

(2) Organic materials. Organic materials contain nutrients like nitrogen and phosphorus that are the 

food sources of lake microorganisms, such as algae and bacteria. While nutrients are not 

inherently dangerous to humans or wildlife, if these organisms are active and able to digest them 

in high quantities, it may result in their excessive proliferation. As they grow and reproduce, they 

respire dissolved oxygen (DO) much faster than the larger organisms, like fish, and can deplete it 

in the short term, causing fish kills. Nutrient concentrations can be determined in grab samples of 

water using laboratory testing, and oxygen levels can be measured using handheld DO probes. 

 

Lake Quinsigamond suffers from DO stress, but generally only during the warmer months. There 

are several explanations for this:  Lake water in the winter is colder and can therefore hold more 

DO. In the winter, metabolic activity is lower for organisms in general, meaning organisms have 

lower rates of respiration, and oxygen levels will not be depleted as quickly. If there is a localized 

low oxygen event, fish are able detect it and move to areas where DO is high. Because of these 

factors, L&P did not predict large scale fish kills to result from this event, but wanted to ensure 

that when the water warmed up, the situation did not change as organisms are more able to 

digest nutrients. 

 

(3) Other compounds. Other compounds found in waste water include any item that has entered the 

sewer system. These compounds are generally found in much lower concentrations than the 

above parameters. One challenge to measuring these compounds is their varied nature, including 

metals, solvents, personal care products, and pharmaceuticals. After contacting Upper Blackstone 

Clean Waters (Worcester’s sewage treatment facility) as well as a contracted laboratory, L&P 

determined that a suite of tests including 45 volatile organic compounds and 14 metals could be 

used as indicators of other contaminants. 

 

While there are certainly dangerous items that are introduced into the sewer system, 

conversations with Massachusetts Fish and Wildlife (MassWildlife) indicated that the concern for 

the effect of these compounds was lower than the first two noted above. The dilution of these 

compounds in the sewer system, and then again in the greater lake, would likely make their 

concentrations largely undetectable. Exposure to these compounds generally needs to be chronic 

for negative effects on fish and wildlife to occur, and no long term consequences were expected. 

 

IV. WATER QUALITY MONITORING PLAN AND CONSIDERATIONS 

The Lakes and Ponds Program created a water quality monitoring plan in response to the incident with 

the intention to monitor the threats to the ecosystem and public health in the greater lake. Several of the 

parameters mentioned above are already monitored by L&P as part of its current Lakes and Ponds Water 

Quality Monitoring Plan between mid-April and December. However, several of the analytes were chosen 

in response to the abovementioned concerns related to the event. The Department of Inspectional 



 

3 
 

Services also created a sampling plan, with the intention to determine if the area of the lake adjacent to 

the pump station met recreational thresholds for fecal bacteria indicators. 

Sampling was complicated by unreliable ice cover, and L&P’s need to obtain equipment to sample through 

the ice. In reaching out to MassWildlife about sampling, they responded that there was no guidance for 

sampling in these conditions. Some time was spent procuring the proper equipment and determining the 

proper methods for sample collection, delaying the starting date of sampling until 10-Feb. 

a. Sampling Locations 

The Lakes and Ponds Program sampled at four in-lake locations as well as from the shoreline behind the 

pump station (see Figures A and B). Sites were chosen to assess the extent of the impact of the event with 

increasing distance from the pump station. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure B. L&P sampling locations, mid-lake looking south to Flint Pond 

Figure A.  L&P sampling locations, mid-lake looking north to the Rt 9 Bridge 
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b. Sampling Schedule 

Sampling began on February 10th at the pump station. Samples were then collected on the following days 

through the ice: 11th, 14th, and 17th.  After the 17th, the ice was no longer safe for access, and sampling 

was paused until ice out. Sampling resumed on March 9th from a kayak. Samples were taken on March 9th, 

March 23rd, March 31st, and concluded on April 13th. The seasonal Lakes and Ponds Program Water Quality 

Monitoring Program began its sampling on May 11th and results will be used to continue to assess the 

medium- and long-term effects of the event. 

c. Sampling Parameters and Methodology 

Samples collected through the ice involved the drilling of a hole with an ice auger. Collection occurred 

with a sampling pole through the hole, collecting water about one (1) foot below the bottom of the ice. 

Samples collected after ice out from the kayak were taken one (1) foot below the surface of the water. 

Samples were collected for E. coli, total phosphorus (TP), nitrate (NO3), ammonia (NH3), metals, and 

volatile organic compounds. Probe measurements were then taken for dissolved oxygen (DO) at 5 foot 

increments starting just below the ice until about 30 feet or until the bottom of the lake was reached. 

Once sampling was occurring from the kayak, secchi clarity was examined at each of the in-lake locations. 

Samples were kept on ice and delivered to Alpha Analytical Laboratories in Westborough directly after 

sampling. 

d. Sampling by the Department of Inspectional Services 

The Department of Inspectional Services collected shoreline samples for E. coli bacteria behind the pump 

station almost daily starting on 9-Feb, until results achieved recreational standards. Samples were kept 

on ice and delivered to the City of Worcester Water Filtration Plant Laboratory in Holden directly after 

sampling. 

V. RESULTS 

Raw data are displayed and explained in this report. No 

statistical analysis has been performed. Subsequent ratings of 

“excellent”, “good”, “fair”, and “poor” for reported values are 

based on the Massachusetts Department of Environmental 

Protections SMART Monitoring Watershed Report Card Criteria. 

For ease of interpretation, ratings have been color coded, with 

blue representing a rating of “excellent”, green of “good”, 

orange of “fair”, and red of “poor” (see Table 1).  

a. Bacteria 

Shoreline bacteria. The initial result at the pump station on 9-Feb suggested that bacteria concentrations 

were declining as expected after the cessation of the event on the 7-Feb (see Table 2). However, 

subsequent sampling resulted in higher concentrations of bacteria. After several days of high results and 

no known bacteria inputs, the Sewer Division began an upstream investigation of the stormwater outfall 

near the station and discovered that a blocked sanitary sewer line was causing a discharge into the storm 

drain that emptied near the station. The sewer line was cleaned on 18-Feb, and subsequent sampling 

Table 1. Parameter result ratings are color 

coded for ease of interpretation 
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resulted in decreasing bacteria concentrations in samples until 

recreational standards were achieved. The lake advisory was lifted on 

24-Feb. 

Open water bacteria. Open water bacteria concentrations remained 

below recreational thresholds (<235 MPN/100ml) and generally 

qualified as having water quality rankings of “excellent” (<12) and 

“good” (<126) (see Table 3). Open water bacteria concentrations were 

slightly elevated around the pump station (N1 and S3), but by 9-Mar, 

they were closer to those expected during routine sampling of the lake. 

Samples collected further south in the lake (S1 and S2) had almost no 

bacteria presence through all sampling events. These results suggest 

that despite conditions on the shore, the event did not pose 

recreational risk in the middle of the lake, most likely due to the 

bacteria’s inability to live outside of a warm-blooded host for very long. 

These results align with previous observations of bacteria behavior at 

Lake Quinsigamond. 

  

b. Organic Material  

Nutrients. In general, nutrient concentrations for TP, NO3, and NH3 were in the “excellent” and “good” 

categories in the open water sampling locations on all sampling events (see Tables 4-6). Results for all 

analytes were elevated at the pump station. However, it is unknown if this is the result of the overflow 

event, or the subsequent discharge that resulted from the sewer line blockage.  

While these compounds are a part of the L&P monitoring program at Lake Quinsigamond, L&P has not 

historically sampled for them in the winter months. When compared to results in the summer months, TP 

is slightly elevated over summer averages near the pump station (N1 and S3), which may indicate the 

presence of organic inputs. However, NO3 results are slightly elevated over summer averages in all 

Table 2. Shoreline E. coli results 

from samples collected by DIS 

Table 3. Open water E. coli results from samples collected by L&P 
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locations. This is suspected to be a natural lake phenomenon resulting from decreased metabolic activity 

in winter months. Only NH3 results were consistent with summer averages. These comparisons must be 

made with caution based on the seasonality of lake dynamics on Lake Quinsigamond and more sampling 

is necessary to determine what normal nutrient concentrations are during winter months. Regardless, it 

does not appear that nutrient concentrations are at critical levels in the open water at this time. 

Secchi clarity. After ice out, Secchi clarity was used as an indicator of turbidity due to suspended materials 

such as sediments, algae, and cyanobacteria resulting from the overflow event in the in-lake locations. All 

Secchi results were in the “good” categories, except for the three in-lake locations below the Rt 9 bridge 

on March 9th, which were rated as “fair” (see Table 7). All results are generally in line with observations of 

lake clarity in the summer months, when Sechhi depth ranges from 8 feet (“fair”) to 13 feet (“good”), with 

southern basin results generally lower than northern basin results. However, it is not known how these 

results compare to the lake during other years at this time.  

 

Table 5. NH3 results collect at 5 locations over 8 sampling events by L&P 

Table 4. TP results collect at 5 locations over 8 sampling events by L&P 

Table 6. NO3 results collect at 5 locations over 8 sampling events by L&P 
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Oxygen. Dissolved oxygen was 

used as an indicator of 

metabolic activity by 

organisms driven by organic 

material introduced during 

the overflow event. 

Concentrations remained high 

throughout all of the sampling 

events (see Table 8). All results 

in every location were in the 

“excellent” (>11 mg/l) or 

“good” (9-11 mg/l) category. 

DO concentrations were 

slightly lower in the first days 

of sampling compared to later 

days, but always above 10 

mg/l. These results suggest 

that while there may have 

been a small increase in 

metabolic activity directly 

after the event, it was not 

sustained nor was it significant 

to fish and aquatic life.  

Oxygen concentrations 

returned to “excellent” soon 

after the event. These results 

are in line with DO profiles 

taken in December of 2021, 

when the water column was 

fully oxygenated. To date, no 

fish kills have been observed 

or reported. 

 

Table 8. Dissolved Oxygen was tested for five times at four-five locations in Lake 

Quinsigamond by L&P (see next page). 

Table 7. Secchi clarity was measured four times four in-lake locations in Lake Quinsigamond by L&P after ice-out. 
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c. Other Compounds 

Metals. Metals were not found 

in concerning concentrations in 

any sample collected (see Table 

10). Of the 14 metals analyzed 

at each site, only aluminum, 

copper, cadmium, zinc, and one 

occurrence of lead were found 

in the open water locations, 

and none of them in 

concentrations that would be 

of concern, even by drinking 

water standards (see Table 10). 

Arsenic and lead were detected 

at the pump station on 17-Feb, 

but like the other compounds, 

they were not found in 

concentrations that would be 

concerning even in drinking 

water. These results suggest 

that, even if these compounds 

were present in the untreated 

waste water that entered the 

lake, they were no longer 

measureable by 14-Feb.  

Volatile Organic Compounds. Samples were collected 

on three occasions (4-Feb, 17-Feb, and 9-Mar) for 45 

volatile organic compounds (see Table 9). Results for 

all compounds returned below detection limits (ND), 

suggesting that, even if these compounds are present 

in untreated sewage, they were no longer present by 

the first sampling date on 14-Feb. Previous testing for 

these compounds in open water in 2019 found similar 

results. 

CONCLUSIONS 

Results from this study suggest that water quality has 

not been significantly adversely affected by the 

discharge event in the short term. Bacteria 

concentrations came down quickly after the event 

ended and did not cause exceedances of the 

recreational threshold in the middle of the lake. 

Nutrients associated with organic inputs were not 

Table 9. 45 volatile organic compounds tested for in 5 

locations on Lake Quinsigamond by L&P all had 

undetectable results 

Table 8 (cont). Dissolved Oxygen was tested for five times at four-five locations in 

Lake Quinsigamond by L&P. 
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detected in very high concentrations, and oxygen levels appeared to be only slightly affected. No fish kills 

have been reported. Metals and volatile organic compounds that were tested for were generally not 

detected, and if they were, not in concerning concentrations.  

These results do not suggest that these parameters were not found in more detrimental concentrations 

during the time of the discharge or in the days immediately following the event. However, by 14-Feb, they 

either were not being observed in concerning quantities, or improved over the following days. In the case 

of the bacteria, this improvement can be explained by the short lifespan of the organism outside of warm 

blooded animals. In the case of the organic material, it is expected that dilution of the discharge 

contributed to the lower concentrations that were observed. In the case of the other compounds, 

undetectable concentrations in the open water may be due to the low concentration of these compounds 

in the sewage in the first place. 

 

VI. FUTURE MONITORING 

While acute risks to public health and wildlife appear to have passed, there are ongoing concerns about 

the medium- and long-term effects of the event on the lake. The Lakes and Ponds Program began its 

seasonal Lake Water Quality Monitoring Program on May 11th, in which it will continue to collect samples 

in the southern basin of the lake on a twice monthly basis, in addition to continue to make observations 

in the area immediately around the Pump Station. In addition, a continuous water quality monitoring 

Table 10. Metals were tested for five times at five locations in Lake Quinsigamond by L&P. 
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device was deployed adjacent to the Pump Station to collect and transmit data on cyanobacteria activity. 

All results will be shared monthly at Lake Quinsigamond Commission and/or Lake Quinsigamond 

Watershed Association Meetings, written up in the annual Lakes and Ponds Water Quality Report, and 

presented at the 2022 State of the Lakes event. 

For more information on Lake Quinsigamond or the Lakes and Ponds Program, please visit 

WorcesterMA.gov/BlueSpace or email GreenWorcester@worcesterMA.gov. 
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