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Section 2 
csa Control Policy 

By the requirements in the Clean Water Act, CSO discharges that remain after 
implementation of the CSO controls must not interfere with the attainment of a State's 
water quality standards. Under the CSO Control Policy, communities with combined 
sewer systems are expected to develop LTCPs to provide for attainment of water 
quality. 

The EPA CSO Control Policy presents two alternatives to selecting LTCPs for CSO's: 
the "presumption approach" and the "demonstration approach". 

Presumptive Approach 
The "presumptive approach" is based on the presumption that achievement of certain 
performance criteria will be sufficient to meet currently applicable water quality 
standards. The presumption approach involves meeting one of the following three 
criteria: 

• No more than an average of 4 untreated overflow events per year. The 
presumption approach allows untreated overflow events. However, there are no 
untreated overflow events from Worcester's CSS; 

• Elimination or the capture for treatment of no less than 85 percent by volume of the 
combined sewage collected in the combined sewer system during precipitation 
events on a system-wide annual average basis. Currently, Worcester captures and 
treats 100 percent by volume annually. Ninety-four percent receives full secondary 
treatment, while the remainder receives treatment at the QCSOSTF. This is 
accomplished through the extensive CSO abatement facilities constructed in the 
1980s. The projects included 312 acres of sewer separation, construction of five 
overflow collectors ranging in size from a 36-inch pipe to a 10-foot by 12-foot box 
culvert, and construction of the Quinsigamond CSO Storage and Treatment Facility 
(QCSOSTF). The investment in these projects has allowed the City to treat the 
majority of combined sewage at the UBWWTF, with the remainder treated at the 
QCSOSTF; and 

• Elimination or removal of no less than the mass of pollutants identified as causing 
water quality standards impairment. The permit for the current QCSOSTF has 
limits for fecal coliform bacteria (seasonal) and total residual chlorine (TRC). Fecal 
coliform has generally been eliminated from the discharge. There were numerous 
violations of TRC limits. Therefore, the City installed and is testing new 
dechlorination facilities. The testing is designed to establish proper dosing of the 
effluent for effective disinfection and dechlorination. During this period, which is 
on-going, permit limits for fecal coliform bacteria and TRC may be exceeded 
periodically. 

Once the fine-tuning of the dechlorination facilities is completed, Worcester will meet 
all Clean Water Act presumption approach criteria, without additional CSO controls. 
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Section 4 
Sewer System Characterization 

- Quinsigamond Avenue Overflow Collector: 48-inch pipe, 1,500 feet long 
extending from Southbridge Street at Sargent Street to the QCSOSTF; and 

- Southbridge Street Overflow Collector: 60-inch pipe, 1,400 feet long extending 
from Southbridge Street under the rail yard to the QCSOSTF. 

The Lincoln Square overflow collector, the converted Old Mill Brook overflow 
collector, and the Harding Street overflow collector act as one overflow collector 
relieving the Eastern Interceptor. For the purposes of this report, this entire length 
of overflow collector will be referred to as the Harding Street overflow collector. 
The other overflow collectors, other than the Canton Street overflow collector, 
serve the western portion of the combined sewer area. 

• Seventeen CSS regulators. At the regulators, low flow is conveyed to the 
interceptor system to the UBWWTF. Flow that exceeds the capacity of the low flow 
connections is conveyed to the overflow collectors. 

• The QCSOSTF. This facility: 

- Pumps up to 19.9 mgd to the UBWWTF; 

- Stores up to 2.5 million gallons of combined sewage; and 

- Provides treatment consisting of screening, chlorination, and dechlorination of all 
flow up to 350 mgd before discharging to the Mill Brook at the headwaters of the 
Blackstone River. Settling in the storage tanks also occurs before discharge. 

As a result of the QCSOSTF, there are no dry weather overflows from the 
Worcester CSS, and all flows during a typical year receive either advanced 
treatment at the UBWWTF or are treated at the QCSOSTF. 

• One (treated) combined sewer overflow, the discharge from the QCSOSTF, NPDES 
Permit No. MA0102997 

In addition to the CSS facilities, a large drainage conduit (twin 8.5' x 11' boxes 
transitioning into an 8' x 20' granite arch downstream of Grabowski Square) carries 
stormwater through the combined sewer area from the upstream separate storm 
sewer system to the Blackstone River. All stormwater in the conduit is isolated from 
the CSS. 

4.2.2 Dry Weather and Wet Weather Operations 
During dry weather, combined sewers convey flow via one of three interceptors to the 
UBWWTF. The majority of flow, 76 percent of the combined system (1,924 acres), is 
routed to the 48-inch Eastern Interceptor. Approximately 18 percent of the combined 
system (446 acres) is routed to the 48-inch Western Interceptor. The remaining six 
percent (158 acres) drains to the 32-inch x 42-inch Cambridge Street Interceptor. One 
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Section 7 
Existing and Baseline Conditions 

7.3.3 Treatment Performance of the QCSOSTF 
The Discharge Monitoring Reports (DMRs) for the QCSOSTF from January 1995 to 
December 2000 were examined to assess treatment performance for BOD and TSS 
removal. The performance was compared to the performance of primary treatment at 
the UBWWTF during high flow events to determine QCSOSTF effectiveness 
compared to a primary treatment facility. 

Small and Medium Storms 

As discussed above, assuming approximately 100 runoff events per year, only 12 
cause discharges from the QCSOSTF, thus 88 events are fully treated at the UBWWTF. 

BOD and TSS Effluent Concentrations and Removal Efficiency 

For the 1995-2000 period, there were 58 events where concurrent 4-hour composite 
influent and effluent BOD measurements were made at the QCSOSTF. The data were 
analyzed by establishing the flow weighted mean of the influent and effluent samples. 
The mean influent and effluent BOD was 47 mg/l and 31 mg/I, respectively, 
representing an average removal efficiency of 34 percent. For TSS, there were 73 
events in the data set. The mean influent and effluent TSS were 144 mg/l and 101 
mg/l, respectively, a 30 percent removal efficiency. 

The UBWWTF Facilities Plan analyzed primary treatment efficiency during high flow 
events. The data at the UBWWTF were grouped so that the 98th percentile highest 
flow days could be analyzed. As reported in Table 6.3-2 of the Facilities Plan, the 
mean influent and effluent BOD during high flow conditions were 76 mg/l and 58 
mg/l, a 24 percent removal efficiency while the mean influent and effluent TSS were 
81 mg/l and 55 mg/l, a 32 percent removal efficiency. 

Figure 7-2 compares the BOD and TSS influent and effluent concentrations from the 
QCSOSTF and the UBWWTF primary facilities. Influent BOD into the QCSOSTF is 
relatively dilute and the facility is very effective at BOD removal. TSS influent and 
effluent exceed UBWWTF levels, but the removal efficiencies are nearly identical. 

The data demonstrate that the QCSOSTF performance is comparable to primary 
treatment during high flow events. 

First Flush 

The data collected from the DMRs include four-hour composite samples of influent 
and effluent for BOD and TSS. Samples are analyzed only if and when the QCSOSTF 
discharges for four or more hours. It is widely accepted that most runoff events are 
characterized by a "first flush" effect, where the runoff at the beginning of the storm is 
washing off pollutants that have built up since the previous storm event. In the case 
of the QCSOSTF, portions of the entire first flush are temporarily stored at the 
QCSOSTF then pumped to the UBWWTF before influent sampling begins. 
Consequently, the most contaminated wet weather flows, known as the first flush, are 
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