












Outfall
Activation 

Frequency

Duration 

(hrs)
Volume (MG)

Activation 

Frequency
Volume (MG)

Activation 

Frequency
Volume (MG)

ALEWIFE BROOK

CAM001 0 0.00 0.00 1 0.03 5 0.19

CAM002 1 0.71 0.03 1 0.22 4 0.69

MWR003 1 0.96 0.06 2 0.48 5 0.98

CAM004 Closed N/A N/A Closed N/A Closed N/A

CAM400 Closed N/A N/A Closed N/A Closed N/A

CAM401A 1 0.97 0.08 2 0.49 5 1.61

CAM401B 1 0.96 0.05 2 0.21 7 2.15

SOM001A 1 1.49 1.08 5 4.00 3 1.67

SOM001 Closed N/A N/A Closed N/A Closed N/A

SOM002A Closed N/A N/A Closed N/A Closed N/A

SOM003 Closed N/A N/A Closed N/A Closed N/A

SOM004 Closed N/A N/A Closed N/A Closed N/A

TOTAL 5.09 1.30 5.43 7.29

UPPER MYSTIC RIVER

SOM007A/MWR205A 
(1)

6 6.03 1.28 3 1.99 3 3.48

SOM007 Closed N/A N/A Closed N/A Closed N/A

TOTAL 6.03 1.28 1.99 3.48

MYSTIC/CHELSEA CONFLUENCE

MWR205 (Somerville 

Marginal Facility) 
(2) 21 58.75 50.99 22 71.68 39 60.58

BOS013 2 1.88 0.07 4 0.13 4 0.54

BOS014 2 2.17 0.34 4 0.45 0 0.00

BOS015 Closed N/A N/A Closed N/A Closed N/A

BOS017 1 0.67 0.02 0 0.00 1 0.02

CHE002 0 0.00 0.00 0 0.00 4 0.22

CHE003 0 0.00 0.00 0 0.00 3 0.04

CHE004 2 1.60 0.09 1 0.10 3 0.32

CHE008 6 9.45 1.22 7 1.83 0 0.00

TOTAL 74.51 52.74 74.19 61.72

UPPER INNER HARBOR

BOS009 1 1.39 0.10 3 0.10 5 0.59

BOS010 1 1.71 0.19 6 0.46 4 0.72

BOS012 2 2.39 0.22 7 0.55 5 0.72

BOS019 
(3)

0 0.00 0.00 2 0.30 2 0.58

BOS050 Closed N/A N/A Closed N/A Closed N/A

BOS052 Closed N/A N/A Closed N/A Closed N/A

BOS057 1 1.24 0.83 2 0.57 1 0.43

BOS058 Closed N/A N/A Closed N/A Closed N/A

BOS060 1 0.71 0.03 1 0.02 0 0.00

MWR203 (Prison Point) 
(4) 

15 48.80 147.20 18 286.29 17 243.00

TOTAL 56.25 148.57 288.27 246.04

LOWER INNER HARBOR

BOS003 16 27.37 7.23 18 11.80 4 2.87

BOS004 1 1.94 0.15 5 0.28 5 1.84

BOS005 0 0.00 0.00 0 0.00 1 0.01

BOS006 
(5)

Closed N/A N/A Closed N/A 4 0.24

BOS007 
(5)

Closed N/A N/A Closed N/A 6 1.05

TOTAL 29.30 7.38 12.08 6.01
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CONSTITUTION BEACH

MWR207 Closed N/A N/A Closed N/A Closed N/A

TOTAL N/A N/A N/A N/A

FORT POINT CHANNEL

BOS062 0 0.00 0.00 0 0.00 1 0.01

BOS064 0 0.00 0.00 0 0.00 0 0.00

BOS065 1 0.75 0.12 1 0.52 1 0.06

BOS068 0 0.00 0.00 0 0.00 0 0.00

BOS070

      BOS070/DBC 1 0.73 0.15 4 2.99 3 2.19

      MWR215 (Union Park) 
(4)

3 7.97 8.16 11 32.72 17 71.37

      BOS070/RCC 2 2.22 0.40 6 0.87 2 0.26

BOS072 Closed N/A N/A Closed N/A 0 0.00

BOS073 0 0.00 0.00 0 0.00 0 0.00

TOTAL 11.67 8.82 37.10 73.89

RESERVED CHANNEL

BOS076 2 1.26 0.07 6 1.16 3 0.91

BOS078 0 0.00 0.00 0 0.00 3 0.28

BOS079 0 0.00 0.00 0 0.00 1 0.04

BOS080 2 1.70 0.02 7 0.24 3 0.25

TOTAL 2.96 0.09 1.41 1.48

NORTHERN DORCHESTER BAY

BOS081 0 0.00 0.00 0 0.00 0 / 25 year N/A

BOS082 0 0.00 0.00 0 0.00 0 / 25 year N/A

BOS083 
(6)

Closed N/A N/A Closed N/A 0 / 25 year N/A

BOS084 0 0.00 0.00 0 0.00 0 / 25 year N/A

BOS085 0 0.00 0.00 0 0.00 0 / 25 year N/A

BOS086 0 0.00 0.00 0 0.00 0 / 25 year N/A

BOS087 Closed N/A N/A Closed N/A Closed N/A

TOTAL 0.00 0.00 0.00 0.00

SOUTHERN DORCHESTER BAY

BOS088/BOS089 (Fox Point) Closed N/A N/A Closed N/A Closed N/A

BOS090 (Commercial Point) Closed N/A N/A Closed N/A Closed N/A

TOTAL N/A N/A N/A N/A

UPPER CHARLES

BOS032 Closed N/A N/A Closed N/A Closed N/A

BOS033 Closed N/A N/A Closed N/A Closed N/A

CAM005 1 1.25 0.54 3 1.36 3 0.84

CAM007 1 1.23 0.34 2 0.26 1 0.03

CAM009 
(7)

Closed N/A N/A Closed N/A 2 0.01

CAM011 
(7)

Closed N/A N/A Closed N/A 0 0.00

TOTAL 2.47 0.88 1.62 0.88
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LOWER CHARLES

BOS028 Closed N/A N/A Closed N/A Closed N/A

BOS042 Closed N/A N/A Closed N/A Closed N/A

BOS049 Closed N/A N/A Closed N/A Closed N/A

CAM017 1 1.25 3.44 1 1.32 1 0.45

MWR010 0 0.00 0.00 0 0.00 0 0.00

MWR018 1 1.99 2.80 0 0.00 0 0.00

MWR019 1 0.99 0.29 0 0.00 0 0.00

MWR020 1 0.47 0.02 0 0.00 0 0.00

MWR021 Closed N/A N/A Closed N/A Closed N/A

MWR022 Closed N/A N/A Closed N/A Closed N/A

MWR201 (Cottage Farm) 
(4)

1 2.58 13.31 3 10.49 2 6.30

MWR023 1 5.22 0.53 1 0.02 2 0.13

SOM010 Closed N/A N/A Closed N/A Closed N/A

TOTAL 12.50 20.38 11.82 6.88

NEPONSET RIVER

BOS093 Closed N/A N/A Closed N/A Closed N/A

BOS095 Closed N/A N/A Closed N/A Closed N/A

TOTAL N/A N/A N/A N/A

BACK BAY FENS

BOS046 
(8)

1 5.61 21.48 1 1.56 2 5.38

TOTAL 5.61 21.48 1.56 5.38

Total Treated 220 401 381

Total Untreated 21 31 23

GRAND TOTAL 240 432 404

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

Key 2016 Model Updates

Incorporated Cambridge's calibrated CAM004 submodel. The CAM004 tributary area was calibrated using Cambridge CAM004 post-sewer separation flow monitoring data.

Incorporated BWSC BOS068 sewer separation.

Incorporated BWSC BOS072 CSO regulator closure.

Calibrated BWSC BOS003, regulator RE003-12 tributary area and dry weather flow connection friction loss coefficient using BWSC metering data.

Adjusted weir elevation using BWSC field measurements at outfall BOS003, regulator RE003-7.

Calibrated Chelsea CHE004 tributary area and regulator structure minor loss coefficient using Chelsea's temporary metering data.

 Activation frequency and volume for 2015 rainfall are from MWRA facility records (measurements).

Activation frequency and volume for 2015 rainfall are from MWRA depth sensor measurements and MWRA model results, respectively.

Includes portion of flow treated at Somerville Marginal facility and separate stormwater entering the Somerville Marginal Conduit (outfall) downstream of the facility.  Activation 

frequency and volume for 2015 rainfall are from MWRA depth sensor measurements and MWRA model results, respectively.

BWSC has permanently closed outfalls BOS006 and BOS007 in East Boston as part of sewer separation and development plans in the tributary areas, although the outfalls were 

assumed to remain active in the long-term CSO control plan.

Volumes represent model predicted total discharge at outfall BOS046, including Stony Brook Conduit stormwater and CSO contributions.

CSO discharge at Outfall BOS083 was redirected to Outfall BOS084 as part of the construction of the North Dorchester Bay Storage Tunnel.

The City of Cambridge closed outfalls CAM009 and CAM011 in November 2007, and continues to monitor upstream hydraulic effects.

Volume represents all flow through the CSO treatment facility.  Activation frequency and volume for 2015 rainfall are from MWRA facility records (measurements).



Table 5:  Reported 2016 CSO Activations by City of Chelsea vs. Model Predictions

Rainfall 

(inches)

Duration 

(hr)

Average 

Intensity 

(inches.hr)

Peak 

Intensity 

(inches/hr)

Discharge 

Volume 

(MG)

Activation 

Duration (hrs)

Discharge 

Volume (MG)

Activation 

Duration (hrs)

Discharge 

Volume 

(MG)

Activation 

Duration (hrs)

Discharge 

Volume 

(MG)

Activation 

Duration (hrs)

2/24/2016 1.22 43.00 0.03 0.42 0.067 0.25 0.073 0.75

4/7/2016 0.95 8.75 0.11 0.26 0.002 0.17

4/14/2016 0.78 0.25 3.12 0.78 0.01 0.45 0.16 1.22

5/24/2016 0.53 4.00 0.13 0.44 0.006 0.08

5/30/2016 1.28 10.25 0.12 0.55 0.049 1.42 0.06 1.13

6/5/2016 0.92 12.50 0.07 0.28 0.026 0.42

7/9/2016 0.43 7.25 0.06 0.36 0.010 0.08 0.082 0.33

8/13/2016 0.50 10.50 0.05 0.39 0.004 0.08 0.075 0.25

8/22/2016 1.00 4.00 0.25 0.43 0.005 0.08 0.08 1.19

9/23/2016 0.46 1.50 0.31 0.43 0.004 0.08

10/20/2016 1.73 43.25 0.04 1.08 0.620 1.00 0.08 1.15 0.598 1.33 0.72 2.41

11/15/2016 1.27 14.00 0.09 0.41 0.003 0.08 0.14 2.41

12/29/2016 1.10 7.75 0.14 0.41 0.125 0.58 0.05 1.09

0.71 1.50 0.09 1.60 1.04 5.50 1.21 9.45

5 2 11 6

4 2 9 3

1 0 2 3

Reported CSO Activation 

@Outfall CHE008

Model Predicted CSO 

Activation @Outfall CHE008

Model Predicted CSO 

Activation @Outfall CHE004

Total Volume (MG)

# of Activations

# of Activations with volume less than 0.1 MG

# of Activations with volume greater than 0.1 MG

MWRA CCHW Rain Gauge

Date

Reported CSO Activation 

@Outfall CHE004



RAINFALL CHARACTERISTICS

Volume Volume Volume Volume Volume

< 0.25 0.25 to 0.5 0.5 to 1.0 1.0 to 2.0 >= 2.0

inches inches inches inches inches

Typical Year 46.8 93 49 14 16 8 6

MWRA Rain Gauges

Ward Street 37.42 99 59 16 11 12 1

Columbus Park 35.67 102 60 21 9 11 1

Chelsea Creek 36.97 104 63 16 13 12 0

HF-1C 36.14 102 63 14 13 11 1

RG-WF-1 31.46 101 64 18 9 10 0

BWSC Rain Gauges

Allston 32.86 91 54 15 10 12 0

Dorchester - 

Adam Street
32.67 96 58 18 8 12 0

Charlestown 33.24 95 54 21 8 12 0

Roslindale 36.24 96 53 19 12 11 1

Union Park 33.81 95 56 21 6 12 0

USGS Rain Gauge

Fresh Pond 31.64 105 66 17 13 9 0

TABLE 1. COMPARISON OF FREQUENCY OF RAIN EVENTS WITHIN SELECTED 

RANGES OF TOTAL RAINFALL, TYPICAL YEAR VERSUS 2016

Number of Storms by Volume
Total 

Number of 

Storms

Total 

Rainfall 

(inches)

Conditions



12/11/1992 50 3.89 0.08 0.20 1y

8/15/1992 72 2.91 0.04 0.66 3m

9/22/1992 23 2.76 0.12 0.65 1y

11/21/1992 84 2.39 0.03 0.31 3m

5/31/1992 30 2.24 0.07 0.37 3m-6m

10/9/1992 65 2.04 0.03 0.42 <3m

Ward Street 10/21/2016 23.5 2.34 0.10 1.55 6m

Headworks

(BO-DI-1) 

Columbus Park 10/9/2016 18.75 2.07 0.11 0.23 3m-6m

Headworks

(BO-DI-2)

Chelsea Creek

Headworks

(CH-BO-1)

Fresh Pond

(from USGS)
No storm with greater than 2 inches of total rainfall was recorded.

No storm with greater than 2 inches of total rainfall was recorded.

Typical Year

TABLE 2. COMPARISON OF STORMS WITH GREATER THAN 2 INCHES OF TOTAL 

RAINFALL, TYPICAL YEAR VERSUS 2016

Rain Gauge Date
Duration 

(hours)

Total 

Rainfall 

(inches)

Average 

Intensity 

(inch/hour)

Peak 

Intensity 

(inch/hour)

Storm Recurrence 

Interval (24-hour)



10/23/1992 4 1.18 0.29 1.08 1-2y

8/11/1992 11 0.87 0.08 0.75 6m-1y

8/15/1992 72 2.91 0.04 0.66 3m-6m

9/22/1992 23 2.76 0.12 0.65 3m-6m

5/2/1992 7 1.14 0.16 0.63 3m-6m

9/9/1992 1 0.57 0.57 0.57 3m

9/3/1992 13 1.19 0.09 0.51 < 3m

6/5/1992 18 1.34 0.07 0.44 < 3m

10/9/1992 65 2.04 0.03 0.42 < 3m

Ward Street 10/21/2016 23.50 2.34 0.10 1.55 5y

Headworks 7/14/2016 1.00 0.85 0.85 0.85 6m-1y

(BO-DI-1)  5/30/2016 10.25 1.32 0.13 0.55 < 3m

6/13/2016 0.25 0.54 2.16 0.54 < 3m

3/10/2016 21.50 0.99 0.05 0.47 < 3m

11/15/2016 13.75 1.38 0.10 0.46 < 3m

1/10/2016 15.00 1.42 0.09 0.43 < 3m

8/22/2016 3.50 0.79 0.23 0.41 < 3m

Columbus Park 10/21/2016 20.25 1.75 0.09 1.15 1y-2y

Headworks 2/24/2016 28.50 1.38 0.05 0.62 3m-6m

(BO-DI-2) 5/30/2016 10.00 1.36 0.14 0.55 < 3m

8/22/2016 3.75 0.93 0.25 0.45 < 3m

11/15/2016 14.00 1.43 0.10 0.41 < 3m

Chelsea Creek 10/20/2016 43.25 1.73 0.04 1.08 1y-2y

Headworks 4/14/2016 0.25 0.78 3.12 0.78 6m-1y

(CH-BO-1) 5/30/2016 10.25 1.28 0.12 0.55 < 3m

5/24/2016 4.00 0.53 0.13 0.44 < 3m

8/22/2016 4.00 1.00 0.25 0.43 < 3m

9/23/2016 1.50 0.46 0.31 0.43 < 3m

2/24/2016 43.00 1.22 0.03 0.42 < 3m

11/15/2016 14.00 1.27 0.09 0.41 < 3m

12/29/2016 7.75 1.10 0.14 0.41 < 3m

Fresh Pond 10/21/2016 6.25 1.26 0.20 0.84 6m-1y

(from USGS) 1/10/2016 10.75 1.52 0.14 0.49 < 3m

6/17/2016 0.50 0.44 0.88 0.44 < 3m

Typical Year

Rain Gauge Date

TABLE 3. COMPARISON OF STORMS WITH PEAK INTENSITIES GREATER THAN 0.40 

INCHES/HOUR, TYPICAL YEAR VERSUS 2016

Average 

Intensity 

(inch/hour)

Peak 

Intensity 

(inch/hour)

Storm Recurrence 

Interval (1-hour)

Total 

Rainfall 

(inches)

Duration 

(hours)



Table 4. Top Ten Storms Contributing the Most CSO

For 2016 Storms:

(MG)

% of Total CSO 

Discharged in 2016 

(240 MG)

(MG)

% of Total CSO 

Discharged in 2016 

(240 MG)

1 10/21/2016 Storm 65.26 27.2% 65.26 27.2%

2 1/10/2016 Storm 30.10 12.5% 95.36 39.7%

3 4/7/2016 Storm 27.14 11.3% 122.50 51.0%

4 11/15/2016 Storm 23.42 9.7% 145.91 60.7%

5 5/30/2016 Storm 15.30 6.4% 161.21 67.1%

6 12/29/2016 Storm 11.95 5.0% 173.16 72.1%

7 1/16/2016 Storm 10.77 4.5% 183.93 76.6%

8 2/16/2016 Storm 8.41 3.5% 192.34 80.1%

9 10/9/2016 Storm 7.17 3.0% 199.51 83.1%

10 6/5/2016 Storm 6.98 2.9% 206.49 86.0%

For the Typical Year Rainfall:

(MG)

% of Total CSO 

Discharged in Typical 

Year (432 MG)

(MG)

% of Total CSO 

Discharged in Typical 

Year (432 MG)

1 9/23/1992 Storm 79.03 18.3% 79.03 18.3%

2 12/11/1992 Storm 54.92 12.7% 133.95 31.0%

3 6/1/1992 Storm 46.64 10.8% 180.59 41.8%

4 10/23/1992 Storm 42.21 9.8% 222.80 51.6%

5 8/16/1992 Storm 35.89 8.3% 258.69 59.9%

6 11/23/1992 Storm 22.64 5.2% 281.33 65.1%

7 5/2/1992 Storm 21.63 5.0% 302.96 70.1%

8 8/11/1992 Storm 20.31 4.7% 323.27 74.8%

9 3/7/1992 Storm 18.64 4.3% 341.90 79.2%

10 6/6/1992 Storm 15.94 3.7% 357.84 82.8%

No. Storm Event

CSO Volume By Storm Cumulative CSO Volume

No. Storm Event

Cumulative CSO VolumeCSO Volume By Storm




