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Metropolitan Water Tunnel Program
Draft Environmental Impact Report

Existing Conditions by Community

MWRA Contract No. 7159

Table B-1 Populations with Health Vulnerabilities in Belmont
(Fernald Property)
Year Health Statistical Stability Case Rate per  Confidence Statewide 110% >110%
Range Topic Significance Count 1,000 Intervals Rate per Statewide Statewide
1,000 Rate per Rate??2
1,000
2015 - Elevated Statistically Stable 5 7.3 4.3-10.3 16.1 17.7 No
2019 Blood Lead significantly
Prevalence? lower
2011 - Low Birth Statistically Unstable 3 121.1 59.8-182.3 216.8 238.5 No
2015 Weight significantly
lower
Year Health Statistical Stability Case Rate per  Confidence Statewide 110% >110%
Range Topic Significance Count 10,000 Intervals Rate per Statewide Statewide
Label 10,000 Rate per Rate??
10,000
2013 - Heart Statistically Stable 29 16.5 13.9-19.2 26 29 No
2017 Attack significantly
lower
2013 - Pediatric Statistically Unstable 11 304 22.38.5 83.1 914 No
2017  Asthma ED3®  significantly
Visits lower

Source: DPH EJ Tool, 2021.

1 For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number

of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.

2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide

rate per 1,000 or 10,000.
3 ED — Emergency Department
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MWRA Contract No. 7159

Draft Environmental Impact Report

Table B-2 Populations with Health Vulnerabilities in Boston
(American Legion, Newton Street Pumping Station, Southern Spine Mains)
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??2
1,000
2015 - Elevated Statistically Stable 296 17.7 16.8-18.6 16.1 17.7 No
2019 Blood Lead  significantly
Prevalence!? higher
2011 - Low Birth Statistically Stable 197 282.4 264.8-300.1 216.8 238.5 Yes
2015 Weight significantly
higher
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate??
Label 10,000
2013 - Heart Statistically Stable 719 23.8 23-24.5 26 29 No
2017 Attack significantly
lower
2013 - Pediatric Statistically Stable 1059 172.8 168.2-177.5 83.1 914 No
2017  Asthma ED®  significantly
Visits higher

Source: DPH EJ Tool, 2021.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.

ED — Emergency Department

1

2

3
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Draft Environmental Impact Report

MWRA Contract No. 7159

Table B-3 Populations with Health Vulnerabilities in Brookline
(Newton Street Pumping Station and Southern Spine Mains)
Year Health Statistical Stability Case Rate Confidence  Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??2
1,000
2015 - Elevated Statistically Stable 7 5.2 3.5-6.9 16.1 17.7 No
2019 Blood Lead significantly
Prevalence!? lower
2011 - Low Birth Not Stable 13 214.6 162-267.2 216.8 238.5 No
2015 Weight statistically
significantly
different
Year Health Statistical Stability Case Rate Confidence  Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate??2
Label 10,000
2013 - Heart Statistically Stable 46 13.3 11.6-15 26 29 No
2017 Attack significantly
lower
2013 - Pediatric Statistically Stable 26 40.3 33.3-47.3 83.1 914 No
2017 Asthma ED3  significantly
Visits lower

Source: DPH EJ Tool, 2021.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.

ED — Emergency Department

1

2

3
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Metropolitan Water Tunnel Program MWRA Contract No. 7159

Draft Environmental Impact Report

Table B-4 Populations with Health Vulnerabilities in Needham
(Highland Avenue Northwest/Southwest, Highland Avenue Northeast/Southeast,
Hegarty Pumping Station, and St. Mary Street Pumping Station)
Year Health Statistical Stability Case Rate Confidence  Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??
1,000
2015 - Elevated Statistically Stable 2 2.7 1.2-4.2 16.1 17.7 No
2019 Blood Lead significantly
Prevalence!? lower
2011 - Low Birth Statistically Unstable 3 138.2 72.5-203.9 216.8 238.5 No
2015 Weight significantly
lower
Year Health Statistical Stability Case Rate Confidence  Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate?2
Label 10,000
2013 - Heart Statistically Stable 43 18.9 16.21.4 26 29 No
2017 Attack significantly
lower
2013 - Pediatric Statistically Stable 12 25.7 19.2-32.2 83.1 91.4 No
2017 Asthma ED®  significantly
Visits lower

Source: DPH EJ Tool, 2021.

1 For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.

2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.

3 ED — Emergency Department
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MWRA Contract No. 7159

Table B-5 Populations with Health Vulnerabilities in Newton
(Bifurcation, Tandem Trailer and Park Road East, Park Road West, Highland
Avenue Northwest/Southwest sites, Highland Avenue Northeast/Southeast,
Cedarwood Pumping Station, Hegarty Pumping Station, St. Mary Street
Pumping Station, Newton Street Pumping Station, and Hultman Aqueduct
Isolation Valve)
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??
1,000
2015 - Elevated Statistically Stable 13 6.3 4.8-7.8 16.1 17.7 No
2019 Blood Lead significantly
Prevalence!? lower
2011 - Low Birth Not Stable 12 174.7 131.2-218.2 216.8 238.5 No
2015 Weight statistically
significantly
different
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate??2
Label 10,000
2013 - Heart Statistically Stable 114 18.2 16.7-19.7 26 29 No
2017 Attack significantly
lower
2013 - Pediatric Statistically Stable 44 40 34.7-45.3 83.1 914 No
2017 Asthma ED3  significantly
Visits lower

Source: DPH EJ Tool, 2021.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.

ED — Emergency Department

1

2

3
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
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Table B-6 Populations with Health Vulnerabilities in Waltham
(Fernald Property, Bifurcation, Tandem Trailer and Park Road East, Park Road
West, School Street, Cedarwood Pumping Station, and Hultman Aqueduct
Isolation Valve)

Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??2
1,000
2015 - Elevated Not Stable 25 16 13.2-18.8 16.1 17.7 No
2019 Blood Lead statistically
Prevalence! different
2011 - Low Birth Not Stable 16 216.2 168.8-263.6 216.8 238.5 No
2015 Weight statistically
significantly
different
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate??2
Label 10,000
2013 - Heart Not Stable 84 24.4 22.1-26.8 26 29 No
2017 Attack statistically
significantly
different
2013 - Pediatric Statistically Stable 32 66.1 55.8-76.4 83.1 914 No
2017 Asthma ED3  significantly
Visits lower

Source: DPH EJ Tool, 2021.
1 For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.
3 ED — Emergency Department
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MWRA Contract No. 7159

Table B-7 Populations with Health Vulnerabilities in Watertown
(Fernald Property)
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??2
1,000
2015 - Elevated Statistically Stable 11 12.4 9.1-15.7 16.1 17.7 No
2019 Blood Lead significantly
Prevalencel! lower
2011 - Low Birth Not Unstable 8 175.1 119.230.8 216.8 238.5 No
2015 Weight statistically
significantly
different
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate??
Label 10,000
2013 - Heart Not Stable 52 24.2 21.3-27.1 26 29 No
2017 Attack statistically
significantly
different
2013 - Pediatric Statistically Unstable 9 36.9 26.47.5 83.1 914 No
2017 Asthma ED3  significantly
Visits lower

Source: DPH EJ Tool, 2021.

1 For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.

2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.

3 ED — Emergency Department
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MWRA Contract No. 7159

Table B-8 Populations with Health Vulnerabilities in Wellesley
(Bifurcation, Tandem Trailer and Park Road East, Park Road West, Highland
Avenue Northwest/Southwest sites, Highland Avenue Northeast/Southeast
sites, Hegarty Pumping Station, St. Mary Street Pumping Station, and Hultman
Aqueduct Isolation Valve)
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate??
1,000
2015 - Elevated Statistically Unstable 2 3.4 154 16.1 17.7 No
2019 Blood Lead significantly
Prevalence! lower
2011 - Low Birth Not Unstable 4 196.5 105.7-287.3 216.8 238.5 No
2015 Weight statistically
significantly
different
Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%
Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate??
Label 10,000
2013 - Heart Statistically Stable 26 13.8 11.16.2 26 29 No
2017 Attack significantly
lower
2013 - Pediatric Statistically Stable 16 36.8 28.7-44.9 83.1 914 No
2017  AsthmaED3  significantly
Visits lower

Source: DPH EJ Tool, 2021.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.

ED — Emergency Department

1

2

3
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MWRA Contract No. 7159

Table B-9 Populations with Health Vulnerabilities in Weston
(Bifurcation, Tandem Trailer and Park Road East, Park Road West, and Hultman
Aqueduct Isolation Valve)

Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%

Range Topic Significance Count per Intervals Rate per Statewide Statewide
1,000 1,000 Rate per Rate?3

1,000
2016 - Elevated NS?2 NS2 NS2 NS?2 NS2 15.0 16.5 No
2020 Blood Lead
Prevalence!?
2011 - Low Birth Not Unstable 1 237.2 47.4-426.9 216.8 238.5 No
2015 Weight statistically
significantly
different

Year Health Statistical Stability Case Rate Confidence Statewide 110% >110%

Range Topic Significance Count per Intervals Rate per Statewide Statewide
10,000 10,000 Rate per Rate?3
Label 10,000

2013 - Heart Statistically Stable 16 17.4 13.6-21.2 26.4 29 No

2017 Attack significantly

lower
2013 - Pediatric Statistically Unstable 5 26.7 15.8-37.6 83.1 914 No
2017  Asthma ED*  significantly
Visits lower

Source: DPH EJ Tool, 2021.

1

2
3

For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number
of tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.

NS — Not Stable

The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 or 10,000 to the 110% statewide
rate per 1,000 or 10,000.
ED — Emergency Department
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report
Existing Conditions by Site

Table B-10 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Fernald Property

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2
3576.00 Belmont Not Unstable 1 17.1 3.30.8 16.1 17.7 No
statistically
different
3577.00 Belmont Statistically Unstable 0 0 0-13.6 16.1 17.7 No
significantly
lower
3688.001 Waltham Not Stable 4 27.3 15-39.6 16.1 17.7 Yes
statistically
different
3689.021 Waltham Not Unstable 1 14.6 3.8-25.4 16.1 17.7 No
statistically
different
3701.011 Watertown Statistically Unstable 1 9 2.3-15.7 16.1 17.7 No
significantly
lower
3702.02 Watertown Not Stable 3 30.1 15.44.8 16.1 17.7 Yes
statistically
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
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Table B-11  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Fernald Property

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate??
1,000

3576.00  Watertown Not Unstable 2 243.3 92.5-394.1 216.8 238.5 Yes
statistically
significantly
different

3577.00  Watertown Not Unstable 2 243.3 92.5-394.1 216.8 238.5 Yes
statistically
significantly
different

3688.001  Watertown Not Unstable 2 2433 92.5-394.1 216.8 2385 Yes
statistically
significantly
different

3689.021 Waltham Not Unstable 2 268.7 93.1-444.2 216.8 238.5 Yes
statistically
significantly
different

3701.01'  Watertown Not Unstable 2 243.3 92.5-394.1 216.8 238.5 Yes
statistically
significantly
different
3702.02  Watertown Not Unstable 2 243.3 92.5-394.1 216.8 238.5 Yes
statistically
significantly
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2011-2015.

For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Metropolitan Water Tunnel Program
Draft Environmental Impact Report

Table B-12

MWRA Contract No. 7159

Sources of Pollution Within 1 Mile of Fernald Property

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities

Air Operating Permits

Hazardous Waste Treatment, storage/disposal

Hazardous waste recycler

Large quantity generators

0
0
0
4

(Duffy Bros Construction Inc., Lockheed Martin Advance Energy
Storage, CVS 0148, Beaver Visitec International Inc.)

Large Quantity Toxic Users 1
(Light Metal Platers LLC)
MassDEP Tier Classified 21E Sites 1
(Waverly Oaks Wooded Area)
MassDEP Tier Il Facilities 6

(Frederick C Murphy Federal Center, MclLean Hospital, Light Metal
Platers LLC, Lockheed Martin Advanced Energy Storage, Beaver Visitec
International, Bentley University)

MassDEP Sites with Activity and Use Limitations
(AUL)

11
(Murphy Federal Ctr Boiler Plant, Shell Product Dist Plant FMR, Duffy
Brothers Construction, Power Plant Near Waverly Oaks Entrance,
Murphy Federal Center — Boiler Plant UST, George More Facility FMR,
FMR Heating Plant, Dana Athletic CTR Off Field Road, three selected
“No Location Aid”)

Underground Storage Tanks

7
(Sycamore Auto Repair, Shell Service Station, Ellison Park Property
Holding LLC, Getty Petroleum Marketing Inc., Waverly Square Service
Inc., Shell Service Station 137873, AAA Auto Clinic)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
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Table B-13 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Bifurcation Site

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2
3684.001 Waltham Not Unstable 1 9.9 2.6-17.2 16.1 17.7 No
statistically
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.

2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

Table B-14 Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Bifurcation Site

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate??
1,000
3684.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts

Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-15 Sources of Pollution Within 1 Mile of Bifurcation Site

DPH Source Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits 0
Hazardous Waste Treatment, storage/disposal 0
Hazardous waste recycler 0

Large quantity generators 1
(MA Bay Transportation Authority)

Large Quantity Toxic Users 0

MassDEP Tier Classified 21E Sites

0
MassDEP Tier Il Facilities 0
1

MassDEP Sites with Activity and Use Limitations (AUL)
(“No Location Aid”)

Underground Storage Tanks 3
(MDC Leo J Martin Memorial Golf Course,
Hess 21231, MW Highway Department DBA
128 Newton Gas)

EPA Facilities
Toxic Release Inventory sites 2017 0
Superfund Site Boundaries 0

Source: DPH EJ Tool, 2021.

Table B-16 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Tandem Trailer and Park Road East Sites

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??
3684.001 Waltham Not Unstable 1 9.9 2.6-17.2 16.1 17.7 No
statistically
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-17  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Tandem Trailer and Park Road East Sites
Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate??
1,000
3684.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2011-2015.

For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-

Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
Table B-18  Sources of Pollution Within 1 Mile of Tandem Trailer and Park Road East Sites

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities

Air Operating Permits 0
Hazardous Waste Treatment, storage/disposal 0
Hazardous waste recycler 0
Large quantity generators 1
(MBTA)
Large Quantity Toxic Users 0
MassDEP Tier Classified 21E Sites 0
MassDEP Tier Il Facilities 0
MassDEP Sites with Activity and Use Limitations (AUL) 2

(Two selected with no facility names, located
at 275 Grove Street and 2078
Commonwealth Avenue)

Underground Storage Tanks

3
(MDC Leo J Martin Memorial Golf Course,
Hess 21231, Mobil R/S 12384)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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Table B-19 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of Park Road

West Sites
Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate?!
3684.00 Waltham Not Unstable 1 9.9 2.6-17.2 16.1 17.7 No
statistically
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

Table B-20  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Park Road West Sites

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate?l
1,000
3684.00 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-21 Sources of Pollution Within 1 Mile of Park Road West Sites

DPH Source Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities

Air Operating Permits 0
Hazardous Waste Treatment, storage/disposal 0
Hazardous waste recycler 0
Large quantity generators 1
(MBTA )
Large Quantity Toxic Users 0
MassDEP Tier Classified 21E Sites 0
MassDEP Tier Il Facilities 0
MassDEP Sites with Activity and Use Limitations (AUL) 2

(Two selected with no facility names, located
at 275 Grove Street and 2078
Commonwealth Avenue)

Underground Storage Tanks 3
(MDC Leo J Martin Memorial Golf Course,

Hess 21231, Mobil R/S 12384)

EPA Facilities
Toxic Release Inventory sites 2017 0
Superfund Site Boundaries 0

Source: DPH EJ Tool, 2021.

Table B-22 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Highland Avenue Northwest/Southwest Site

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate?!
3740.00 Newton Statistically Unstable 0 0 0-13.9 16.1 17.7 No
significantly
lower
3742.00 Newton Statistically Unstable 0 0 0-14.1 16.1 17.7 No
significantly
lower
4031.00 Needham Statistically Unstable 0 0 0-6.4 16.1 17.7 No
significantly
lower

Source: DPH EJ Tool, 2021.

Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-23  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Highland Avenue Northwest/Southwest Site

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate?!
1,000
3740.00 Needham Not Unstable 1 194.8 38.9-350.7 216.8 238.5 No
statistically
significantly
different
3742.00 Newton Not Unstable 1 329.7 65.9-593.5 216.8 238.5 Yes
statistically
significantly
different
4031.00 Needham Not Unstable 1 194.8  38.9-350.7 216.8 238.5 No
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-24  Sources of Pollution Within 1 Mile of
Highland Avenue Northwest/Southwest Site

DPH Source Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits 0
Hazardous Waste Treatment, storage/disposal 0
Hazardous waste recycler 0

Large quantity generators 7
(Caris Life Sciences DBA Cohen Dermatopatho, Muzi Motors Inc., HC
Starck Inc., Muzi Motors, CVS 2128, Harvard Vanguard Medical
Associates, Coca Cola Refreshments USA Inc.)

Large Quantity Toxic Users 4
(Master Finishing & Restoration Inc., HC Starck Inc., Poly One
Engineering Films, Coca Cola Refreshments USA Inc.)

MassDEP Tier Classified 21E Sites 4
(Regalite Plastics Corporation, Former Industrial Property,
Microwave Development Labs, Needham Fire Station No. 2)

MassDEP Tier Il Facilities 11
(Microwave Development Labs Inc., Coca-Cola of Northern New
England, Comcast of Needham Inc. — Needham Headend and FFO,
Digital 105 Cabot LLC, Digital 128 First Avenue LLC, AT&T MA3438,
Bigelow Qil Company Inc., H.C. Starck Inc., Muzi Motors, WBZ
Transmitter Site, Needham Company — LTPF9 USID10572)

MassDEP Sites with Activity and Use Limitations (AUL) 3
(Highland Service Station, two selected “No Location Aid”)

Underground Storage Tanks 9
(Echo Bridge Service Station Inc., Indresano Oil Company, Motiva
Enterprises LLC, Biegelow Oil Company Incorporated, Highland Car
Care Center Inc., Hess 21326, Sentinel Data Center, Muzi Motors
Inc., Kerivan-Lane Inc.)

EPA Facilities
Toxic Release Inventory sites 2017 0
Superfund Site Boundaries 0

Source: DPH EJ Tool, 2021.
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Table B-25 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Highland Avenue Northeast/Southeast Site

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate?!
3740.00 Newton Statistically Unstable 0 0 0-13.9 16.1 17.7 No
significantly
lower
3742.00 Newton Statistically Unstable 0 0 0-14.1 16.1 17.7 No
significantly
lower
4031.00 Needham Statistically Unstable 0 0 0-6.4 16.1 17.7 No
significantly
lower

Source: DPH EJ Tool, 2021.

Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

Table B-26  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Highland Avenue Northeast/Southeast Site

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate?!l
1,000
3740.00 Needham Not Unstable 1 194.8 38.9-350.7 216.8 238.5 No
statistically
significantly
different
3742.00 Newton Not Unstable 1 329.7 65.9-593.5 216.8 238.5 Yes
statistically
significantly
different
4031.00 Needham Not Unstable 1 194.8 38.9-350.7 216.8 238.5 No
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-27  Sources of Pollution Within 1 Mile of
Highland Avenue Northeast/Southeast Site

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

Large Quantity Toxic Users

0
0
0
7

(Caris Life Sciences DBA Cohen Dermatopatho, Muzi Motors Inc.,
HC Starck Inc., Muzi Motors, CVS 2128, Harvard Vanguard Medical
Associates, Coca Cola Refreshments USA Inc.)

4

(Master Finishing & Restoration Inc., HC Starck Inc., Poly One
Engineering Films, Coca Cola Refreshments USA Inc.)

MassDEP Tier Classified 21E Sites

5

(Regalite Plastics Corporation, City of Newton DPW Yard, Former
Industrial Property, Microwave Development Labs, Needham Fire
Station No. 2)

MassDEP Tier Il Facilities

11
(Microwave Development Labs Inc., Coca-Cola of Northern New
England, Comcast of Needham Inc. — Needham Headend and FFO,
Digital 105 Cabot LLC, Digital 128 First Avenue LLC, AT&T MA3438,
Bigelow Qil Company Inc., H.C. Starck Inc., Muzi Motors, WBZ
Transmitter Site, Needham Company — LTPF9 USID10572)

MassDEP Sites with Activity and Use Limitations (AUL)

4
(Community Service Station Inc., Highland Service Station, two
selected “No Location Aid”)

Underground Storage Tanks

9
(Echo Bridge Service Station Inc., Indresano Oil Company, Motiva
Enterprises LLC, Biegelow Oil Company Incorporated, Newton Tire
& Auto Inc., Hess 21326, Sentinel Data Center, Muzi Motors Inc.,
Kerivan-Lane Inc.)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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Table B-28 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of

American Legion Site

MWRA Contract No. 7159

Census Municipality Statistical Stability  Case Rate Confidence  Statewide 110% >110%
Tract Significance Coun per Intervals Rate Per Statewide Statewide
t 1,000 1,000 Rate per 1,000 Rate??2

0924.001 Boston Not statistically Stable 4 22.2 12.9-31.5 16.1 17.7 Yes
different

1001.00! Boston Not statistically Stable 4 22.8 13.3-32.3 16.1 17.7 Yes
different

1002.00! Boston Not statistically Stable 3 25.8 11.8-39.8 16.1 17.7 Yes
different

1010.011 Boston Not statistically Stable 4 21.3 11.5-31.1 16.1 17.7 Yes
different

1011.011 Boston Not statistically Unstable 2 19.1 6.6-31.6 16.1 17.7 Yes
different

1011.021 Boston Statistically Stable 5 29.7 18.1-41.3 16.1 17.7 Yes

significantly
higher

1101.031 Boston Not statistically Stable 4 22.5 12.1-32.9 16.1 17.7 Yes
different

1102.011 Boston Not statistically Unstable 2 26.6 9.2-44 16.1 17.7 Yes
different

1104.011 Boston Not statistically Unstable 2 14.5 4.5-24.5 16.1 17.7 No
different

1202.011 Boston Not statistically Unstable 2 18.8 7.7-29.9 16.1 17.7 Yes
different

9803.001 Boston Not statistically Unstable 0 0 0-799.4 16.1 17.7 No
different

9810.00 Boston Not statistically ~ Unstable 0 0 0-3197.4 16.1 17.7 No
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.

For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of

tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)

1 EJ block group present within.

2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per

1,000.
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Table B-29  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
American Legion Site

Census  Community Statistical Stability  Case Rate  Confidence Statewide 110% >110%
Tract Significance Count  per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate??
1,000

0924.001 Boston Statistically Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

1001.00! Boston Statistically Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

1002.00! Boston Not statistically ~ Unstable 3 4483  204.6-692 216.8 238.5 Yes
significantly
different

1010.011 Milton Not statistically ~ Unstable 1 179.1 35.8-322.4 216.8 238.5 No
significantly
different

1011.01* Boston Not statistically ~ Unstable 3 4483  204.6-692 216.8 2385 Yes
significantly
different

1011.02¢ Boston Not statistically ~ Unstable 3 4483  204.6-692 216.8 238.5 Yes
significantly
different

1101.03! Boston Statistically Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

1102.01* Boston Not statistically ~ Unstable 2 226.1  78.373.9 216.8 2385 No
significantly
different

1104.01* Boston Not statistically ~ Unstable 2 2744  95.1-453.7 216.8 2385 Yes
significantly
different

1202.011 Boston Statistically Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

9803.00" Boston Statistically Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

9810.00 Boston Not statistically ~ Unstable 2 2744  95.1-453.7 216.8 238.5 Yes
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-30  Sources of Pollution Within 1 Mile of American Legion Site

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

Large Quantity Toxic Users

0
0
0

4
(Gas Emporium Inc., Autozone 5076, Valvoline Instant Oil Change,
MBTA Arborway Bus Facility)

0

MassDEP Tier Classified 21E Sites

11
(Residential Property — 12 Ashton Street, Warehouse,
Northeastern Petroleum, 19-21 Stratton St, 820-828 Blue Hill
Avenue, Multi-family residential dwelling, commercial property,
proposed development, Boulevard Cleaners, Boston Assessor’s
parcel, one selected “No Location Aid”)

MassDEP Tier Il Facilities

4
(Lemuel Shattuck Hospital, Dorchester MA ODAS — Inbuilding
DAS/Rptr, MPCS Dorchester DAS NEHO001A, UMass Medical
School)

MassDEP Sites with Activity and Use Limitations (AUL)

13
(Arborway Yard, BO Housing Authority, Mobil Station 01-362,
MWRA Facility at corner of Morton Street, FMR Boston Street
Hospital, Apartment complex near Stellman Road, Paine Street,
Department of Youth Services, Nail Salon, Former Administration
Building, School, Engine 52, one selected “No Location Aid”)

Underground Storage Tanks

10
(Mobil 01-362 12671, Boston Police Department District B-3, ALH
Petro LLC, ExxonMobil, Northeastern Petroleum Service and
Supply, Gas Emporium Inc., Boston Pre Release Center, Franklin
Park Maintenance Yard, Mount Hope Cemetery, Massachusetts
Biologic Labs)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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Table B-31 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of School Street
Site

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2

3682.001 Waltham Not Unstable 1 11.1 2.9-19.3 16.1 17.7 No
statistically
different

3683.001 Waltham Not Stable 2 17.9 7.8-28 16.1 17.7 Yes
statistically
different

3684.001 Waltham Not Unstable 1 9.9 2.6-17.2 16.1 17.7 No
statistically
different

3685.001 Waltham Not Unstable 2 23.1 7.1-39.1 16.1 17.7 Yes
statistically
different

3686.001 Waltham Statistically Stable 4 30.7 17.2-44.2 16.1 17.7 Yes
significantly
higher

3687.001 Waltham Statistically Stable 3 39.3 18.7-59.9 16.1 17.7 Yes
significantly
higher

3688.001 Waltham Not Stable 4 27.3 15-39.6 16.1 17.7 Yes
statistically
different

3689.021 Waltham Not Unstable 1 14.6 3.8-25.4 16.1 17.7 No
statistically
different
Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-32  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
School Street Site

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide  Statewide
1,000 1,000 Rate per Rate??
1,000

3682.001 Waltham Not Unstable 1 231.8 60.1-403.5 216.8 238.5 No
statistically
significantly
different

3683.001 Waltham Not Unstable 2 268.7  93.1-44472 216.8 238.5 Yes
statistically
significantly
different

3684.00* Waltham Not Unstable 2 2244 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3685.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3686.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3687.00* Waltham Not Unstable 2 2244 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3688.001  Watertown Not Unstable 2 2433  92.5-394.1 216.8 238.5 Yes
statistically
significantly
different

3689.021 Waltham Not Unstable 2 268.7 93.1-444.2 216.8 238.5 Yes
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-33 Sources of Pollution Within 1 Mile of School Street Site

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

Large Quantity Toxic Users

0
0
0
6

(CVS 0148, Plating for Electronics Inc., Waltham Express Service,
Bob’s Equipment Repair, CVS 0114, Valvoline Instant Qil Change)

4
Bird Precision, Plating for Electronics Inc., Nova Biomedical, Acton
Metal Processing Corporation)

MassDEP Tier Classified 21E Sites

7
(Commercial Property, Property-Intersection of Prospect/Felton,
Basement of 52 Bacon Street, 17 Yetten Terrace-McBrites’s Court
Route, 216R Newton Street-B&L Realty Trust, Longview Fibre
Company, one selected “No Location Aid”)

MassDEP Tier Il Facilities

8

(Acton Metal Processing Corporation, Boston Children’s Hospital
Waltham, Verizon Waltham Company MA622307, Waltham
Moody Street USID41847, Nova Biomedical, NSTAR Station 33,
Plating for Electronics Inc., Taylor & Murphy Inc.)

MassDEP Sites with Activity and Use Limitations (AUL)

30
(Two selected “Exxon,” FMR Waltham Hospital, Lenza Oil,
Waltham Industrial Labs (FMR), Fabtron, Arco Station 11337, Tom
Lyons Tire, Longview Fibre Company, Gasoline Station FMR,
Veronica’s Spa, Between Main Building & Railroad Track, FMR
Waltham Watch Factory, Former City Incinerator Site, Watch
Factory — Buildings 21 and 25, Waltham Watch Factory FMR
Building 22, Property, Johnny’s Service FMR, Boston and Main
Easement, Austin Rhodes Municipal Center, Watch Factory —
Phase 3, Boston & Maine Rail Easement, Behind Fire Station, 135
Elm Street DPS Filing, Dana Athletic Center Off Field, five selected
“No Location Aid”)

Underground Storage Tanks

13
(Taylor and Murphy, New World Gas & Variety, Ellison Park
Property Holding LLC, Watch City Petroleum Inc., Waltham Police
Fire DPW Headquarters, High Street Express, Colvins Inc., City of
Waltham, Shell Service Station 137872, Hess 21340, Getty 30712,
New England Tele, Waltham Exxon Tiger Mart)

EPA Facilities

Toxic Release Inventory sites 2017

Superfund Site Boundaries

(Plating for Electronics Inc.)

Source: DPH EJ Tool, 2021.
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Table B-34 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Cedarwood Pumping Station

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2

3682.001 Waltham Not Unstable 1 11.1 2.9-19.3 16.1 17.7 No
statistically
different

3683.001 Waltham Not Stable 2 17.9 7.8-28 16.1 17.7 Yes
statistically
different

3684.001 Waltham Not Unstable 1 9.9 2.6-17.2 16.1 17.7 No
statistically
different

3685.001 Waltham Not Unstable 2 23.1 7.1-39.1 16.1 17.7 Yes
statistically
different

3686.001 Waltham Statistically Stable 4 30.7 17.2-44.2 16.1 17.7 Yes
significantly
higher

3687.001 Waltham Statistically Stable 3 39.3 18.7-59.9 16.1 17.7 Yes
significantly
higher

3688.00 Waltham Not Stable 4 27.3 15-39.6 16.1 17.7 Yes
statistically
different

3689.02 Waltham Not Unstable 1 14.6 3.8-25.4 16.1 17.7 No
statistically
different
Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-35 Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Cedarwood Pumping Station

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide  Statewide
1,000 1,000 Rate per Rate??
1,000

3682.001 Waltham Not Unstable 1 231.8 60.1-403.5 216.8 238.5 No
statistically
significantly
different

3683.001 Waltham Not Unstable 2 268.7  93.1-444.2 216.8 238.5 Yes
statistically
significantly
different

3684.00* Waltham Not Unstable 2 2244 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3685.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3686.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3687.00t Waltham Not Unstable 2 2244 77.8-371.1 216.8 238.5 No
statistically
significantly
different

3688.00  Watertown Not Unstable 2 2433  92.5-394.1 216.8 238.5 Yes
statistically
significantly
different

3689.02 Waltham Not Unstable 2 268.7 93.1-444.2 216.8 238.5 Yes
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-36  Sources of Pollution Within 1 Mile of Cedarwood Pumping Station

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

Large Quantity Toxic Users

0
0
0

4
(Brandeis University, Waltham Express Service, CVS 0114)

3
(Bird Precision, Aggregate Industries Northeast, Nova
Biomedical)

MassDEP Tier Classified 21E Sites

4
(Property-Intersection of Prospect and Felton, Basement of 52
Bacon Street, 838 Moody Street Trust, one selected “No
Location Aid”)

MassDEP Tier Il Facilities

6
(Aggregate Industries Northeast Region Inc., Boston Children’s
Hospital Waltham, Brandeis University, Verizon Waltham
Company MA622307, Waltham Moody Street — USID41847,
Nova Biomedical)

MassDEP Sites with Activity and Use Limitations (AUL)

21
(Pantos Family Trust, FMR Waltham Hospital, Parker Hannifin
Corporation, Waltham Industrial Labs (FMR), Property, Brandeis
University, FMR Incinerator Building, Gasoline Station FMR,
Veronica’s Spa, FMR Waltham Watch Factory, Watch Factory —
Buildings 21 and 25, Rumford and Riverview, Waltham Watch
Factory FMR Building 22, two selected “Commercial Office
Building,” Property, Wadsworth Street, Watch Factory — Phase
3, three selected “No Location Aid”)

Underground Storage Tanks

9
(Watch City Petroleum Inc., Woodside Service, Brandeis
University, Colvins Inc., Shell Service Station 137872, Hess
21340, Getty 30712, New England Tele, Waltham Exxon Tiger
Mart)

EPA Facilities

Toxic Release Inventory sites 2017

Superfund Site Boundaries

2
(Two selected “Aggregate Industries Northeast Region Inc.”)

0

Source: DPH EJ Tool, 2021.
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Table B-37 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Hultman Aqueduct Isolation Valve Site

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2
3684.001 Waltham Not Unstable 1 9.9 2.6-17.2 16.1 17.7 No
statistically
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

Table B-38  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Hultman Aqueduct Isolation Valve Site

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate??
1,000
3684.001 Waltham Not Unstable 2 224.4 77.8-371.1 216.8 238.5 No
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-39  Sources of Pollution Within 1 Mile of Hultman Aqueduct Isolation Valve Site

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

0
0
0

1
(MA Bay Transportation Authority)

Large Quantity Toxic Users 0
MassDEP Tier Classified 21E Sites 0
MassDEP Tier Il Facilities 0
MassDEP Sites with Activity and Use Limitations (AUL) 1

(“No Location Aid")
Underground Storage Tanks 3

(MDC Leo J Martin Memorial Golf Course,
Hess 21231, MW Highway Department DBA
128 Newton Gas)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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Table B-40  Sources of Pollution Within 1 Mile of Hegarty Pumping Station (1)

DPH Source Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits 0
Hazardous Waste Treatment, storage/disposal 0
Hazardous waste recycler 0

Large quantity generators 1
(Newton Wellesley Hospital)

Large Quantity Toxic Users 0
MassDEP Tier Classified 21E Sites 0
MassDEP Tier Il Facilities 3

(WBZ Transmitter Site, Newton-Wellesley
Hospital, Sun Life Executive Park)

MassDEP Sites with Activity and Use Limitations (AUL) 2
(MA DPW, one selected “No Location Aid”)

Underground Storage Tanks 5
(Exxon Division of CFl 70054, Newton
Wellesley Hospital, Medaglia Brothers Mobil,
Sunoco 005 3819, MA Highway Department
DBA 128 Newton)

EPA Facilities
Toxic Release Inventory sites 2017 0
Superfund Site Boundaries 0

Source: DPH EJ Tool, 2021.

Table B-41  Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
St. Mary Street Pumping Station

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate?!
3742.00 Newton Statistically Unstable 0 0 0-14.1 16.1 17.7 No
significantly
lower

Source: DPH EJ Tool, 2021.

Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

(1) At the time that the vulnerable health criteria analysis was conducted using the DPH EJ Tool, no
"vulnerable health EJ by census tract” data were identified within 1 mile of the site. This includes
data for both EJ and non-EJ census tracts. It is important to note that the DPH EJ Tool and its data
are updated as new health data becomes available.
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Table B-42  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
St. Mary Street Pumping Station

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate?!
1,000
3742.00 Newton Not Unstable 1 329.7 65.9-593.5 216.8 238.5 Yes
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

Appendix B — Environmental Justice Supporting Documentation B-34



Metropolitan Water Tunnel Program
Draft Environmental Impact Report

Table B-43

MWRA Contract No. 7159

Sources of Pollution Within 1 Mile of St. Mary Street Pumping Station

DPH Source

Number of Areas within One Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

Large Quantity Toxic Users

0
0
0

4
(Caris Life Sciences DBA Cohen Dermatopatho, Muzi
Motors Inc., Muzi Motors, Harvard Vanguard Medical
Associates)

1
(Poly One Engineering Films)

MassDEP Tier Classified 21E Sites

3
(Regalite Plastics Corporation, Former Industrial
Property, Needham Fire Station No.2)

MassDEP Tier Il Facilities

9
(Comcast of Needham Inc. — Needham Headend and
FFO, Digital 105 Cabot LLC, Digital 128 First Avenue
LLC, AT&T MA3438, Bigelow Oil Company Inc., Muzi
Motors, WBZ Transmitter Site, Needham Company —
LTPF9 USID10572, Sun Life Executive Park)

MassDEP Sites with Activity and Use Limitations (AUL) 3
(MA DPW, two selected “No Location AID”)
Underground Storage Tanks 8

(Echo Bridge Service Station Inc., Indresano Qil
Company, Biegelow Oil Company Inc., Hess 21326,
Sentinel Data Center, Muzi Motors Inc., Kerivan-Lane
Inc., Medaglia Brothers Mobil)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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Table B-44 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Newton Street Pumping Station

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2
1301.00! Boston Not Unstable 2 12.6 4.8-20.4 16.1 17.7 No
statistically
different

Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.

Table B-45 Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Newton Street Pumping Station

Census  Community Statistical Stability Case Rate  Confidence Statewide 110% >110%
Tract Significance Count per Intervals Rate Per  Statewide Statewide
1,000 1,000 Rate per Rate?l
1,000
1301.00! Dedham Not Unstable 1 274.7 33.9-515.5 216.8 238.5 Yes
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-46  Sources of Pollution Within 1 Mile of Newton Street Pumping Station

DPH Source Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities

Air Operating Permits 0
Hazardous Waste Treatment, storage/disposal 0
Hazardous waste recycler 0
Large quantity generators 0
Large Quantity Toxic Users 0
MassDEP Tier Classified 21E Sites 0
MassDEP Tier Il Facilities 1
(Jack Kirrane Ice Skating Rink at Larz Anderson
Park)
MassDEP Sites with Activity and Use Limitations (AUL) 1
(Ash Landfill FMR)
Underground Storage Tanks 4

(MWRA Newton Street Pump Station, JD Auto
Center Inc., Larz Anderson Parkyard Garage, Shell
Service Station 137886)

EPA Facilities
Toxic Release Inventory sites 2017 0
Superfund Site Boundaries 0

Source: DPH EJ Tool, 2021.
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Table B-47 Elevated Blood Lead Prevalence by Census Tract Within 1-Mile of
Southern Spine Mains

Census Municipality Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide Statewide
1,000 1,000 Rate per 1,000 Rate??2

1101.031 Boston Not Stable 4 22.5 12.1-32.9 16.1 17.7 Yes
statistically
different

1104.011 Boston Not Unstable 2 14.5 4.5-24.5 16.1 17.7 No
statistically
different

1106.07 Boston Not Stable 3 20.5 10.5-30.5 16.1 17.7 Yes
statistically
different

1202.011 Boston Not Unstable 2 18.8 7.7-29.9 16.1 17.7 Yes
statistically
different

1203.011 Boston Not Stable 3 21.7 10.7-32.7 16.1 17.7 Yes
statistically
different

1204.001 Boston Not Stable 4 20.3 10.9-29.7 16.1 17.7 Yes
statistically
different

9803.001 Boston Not Unstable 0 0 0-799.4 16.1 17.7 No
statistically
different

9810.00 Boston Not Unstable 0 0 0-3197.4 16.1 17.7 No
statistically
different

9818.001 Boston Not Unstable 0 0 0-492 16.1 17.7 No
statistically
different
Source: DPH EJ Tool, 2021.
Notes: Year Range 2015-2019.
For determining prevalence, children can be counted only once per year, but can appear in multiple years. Prevalence is the number of
tests in a given blood lead level category out of all the children screened in that year within specific age ranges, per 1,000 children.
(Source: Commonwealth of Massachusetts. 2021. Massachusetts Environmental Public Health Tracking, Childhood Lead Poisoning.
https://matracking.ehs.state.ma.us/Health-Data/Childhood_Blood_Lead_Levels.html)
1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-48  Low Birth Weight Rate per 1,000 by Census Tract Within 1-Mile of
Southern Spine Mains

Census  Community Statistical Stability Case Rate Confidence  Statewide 110% >110%
Tract Significance Count per Intervals Rate Per Statewide  Statewide
1,000 1,000 Rate per Rate??
1,000

1101.031 Boston Statistically ~ Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

1104.011 Boston Not Unstable 2 274.4 95.1-453.7 216.8 238.5 Yes
statistically
significantly
different

1106.07 Boston Not Unstable 2 2744 95.1-453.7 216.8 238.5 Yes
statistically
significantly
different

1202.011 Boston Statistically ~ Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

1203.011 Boston Statistically ~ Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

1204.00! Boston Not Unstable 1 2414  62.6-420.2 216.8 238.5 Yes
statistically
significantly
different

9803.001 Boston Statistically ~ Unstable 0 0 0-0 216.8 238.5 No
significantly
lower

9810.00 Boston Not Unstable 2 274.4 95.1-453.7 216.8 238.5 Yes
statistically
significantly
different

9818.00! Brookline Not Unstable 1 292.9 75.9-509.9 216.8 238.5 Yes
statistically
significantly
different

Source: DPH EJ Tool, 2021.

Notes: Year Range 2011-2015.
For determining prevalence, low birth weight is measured among singleton births only. Prevalence is the number of babies born
weighing less than 5.5 pounds per 1,000 singleton births. (Source: Commonwealth of Massachusetts. 2021. Massachusetts
Environmental Public Health Tracking, Low Birth Weight. https://matracking.ehs.state.ma.us/Health-Data/Reproductive-
Outcomes/Low_Birth_Weight.html)

1 EJ block group present within.
2 The determination of greater than 110% statewide rate was made by comparing the rate per 1,000 to the 110% statewide rate per
1,000.
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Table B-49

MWRA Contract No. 7159

Sources of Pollution Within 1 Mile of Southern Spine Mains

DPH Source

Number of Areas within 1 Mile

MassDEP Major Air and Waste Facilities
Air Operating Permits
Hazardous Waste Treatment, storage/disposal
Hazardous waste recycler

Large quantity generators

Large Quantity Toxic Users

0
0
0

3
(Gas Emporium Inc., MBTA Arborway Bus Facility, Faulkner
Hospital)

0

MassDEP Tier Classified 21E Sites

8
(Brigham and Women'’s Faulkner Hospital, Keegan'’s Service
Station, Northeastern Petroleum, 2-Family Residential Building,
3371 Washington Owner LLC, Gasoline Station, Property, one
selected “No Location Aid”)

MassDEP Tier Il Facilities

6
(Hebrew Rehabilitation Center, Faulkner — USID54451, Lemuel
Shattuck Hospital, Division of Capital Asset Management and
Maintenance, Harvard University — Arnold Arboretum, NSTAR
Station 284)

MassDEP Sites with Activity and Use Limitations (AUL)

0

Underground Storage Tanks

1

(Pico Ave Sewage Pump Station)

EPA Facilities
Toxic Release Inventory sites 2017

Superfund Site Boundaries

Source: DPH EJ Tool, 2021.
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C Alternatives Analysis Supporting
Documentation

C.1 Introduction

The Authority plans to construct two new deep rock water supply tunnels (north and south alignments).
Known as the Metropolitan Water Tunnel Program (the Program), this important new infrastructure will
provide redundancy for MWRA's existing Metropolitan Tunnel System, which includes the City Tunnel
(1950), City Tunnel Extension (19636) and Dorchester Tunnel (1976). The Metropolitan Tunnel System
delivers 60 percent of the water that travels eastward from the Quabbin Reservoir, through a series of
tunnels and aqueducts to the Authority’s state-of-the-art John J. Carroll Water Treatment Plant in
Marlborough, to serve 53 communities. Treated water is conveyed from the plant through the MetroWest
Water Supply Tunnel (MWWST) and the Hultman Aqueduct to the western end of the existing
Metropolitan Tunnel System.

The new, redundant deep rock tunnels would originate at a site located at the western most portion of
the Metropolitan Tunnel System roughly in the vicinity of the Interstate 190/195 (190/195) interchange. The
tunnels would be constructed such that water flows in two directions, with one tunnel traversing north
towards Waltham and the other south towards Boston/Dorchester. Each tunnel will connect to existing
water supply infrastructure at key locations to achieve redundancy goals.

C.2  Tunnel Alighment Elements Considered in DEIR

The Metropolitan Water Supply Program (the Program) Environmental Notification Form (ENF)
alternatives analysis determined that a deep rock tunnel to the north and south would be the preferred
engineering solution to provide the required redundancy east of Shaft 5/5A. Both tunnels are proposed
to begin in the Town of Weston, Massachusetts near the eastern terminus of the Hultman Aqueduct and
MetroWest Water Supply Tunnel. The North Tunnel Alternative would extend approximately 4.5 miles to
the north, ending near the Waltham/Belmont line with a connection to the existing 60-inch diameter
Weston Aqueduct Supply Main Number Three (WASM3), and the South Tunnel Alternative would extend
approximately 10 miles to the south, with a connection to the distribution pipes near Shaft 7C of the
Dorchester Tunnel, and ending in Boston.

The Secretary’s Certificate on the ENF requested a description of Program changes since the filing of the
ENF. While the Program intent has not changed since the ENF, the alternatives analysis has advanced to
ultimately identify a preferred alternative, as well as two back-up alternatives, in this Draft Environmental
Impact Report (DEIR). Prior to the ENF, a series of preliminary steps were completed to identify the type
and size of the tunnels. The ENF built upon the previous studies and identified 13 north alternatives and
15 south alternatives, screening 28 alternatives using two tiers of screening criteria. The alternatives
analysis in the ENF concluded that a deep rock tunnel to the north and south would be the preferred
engineering solution to advance for further evaluation. Each tunnel alternative would include tunnel
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boring machine (TBM) launching shafts at the starting point for the tunnels and TBM receiving shafts at
the tunnel terminus.

In the ENF, the Authority’s original qualitative analysis of these 28 alternatives can be generally broken
down into three general project schemes; 1) operational changes of the Authority’s existing water
distribution system, 2) increase the capacity of the existing system by rehabilitating and/or replacing
surface mains with larger piping, 3) increasing capacity through construction of a new deep rock tunnel.
These 28 alternatives were screened through a two tier process. To meet Tier 1 requirements, an
alternative must have been able to meet program goals of meeting future high day water demand and
achieve system reliability and resilience. Tier 2 assessed preliminary feasibility, potential construction
related impacts, and an initial constructability assessment.

Responding to comments from the ENF Certificate of the Secretary (EEA #16355), the Authority returned
to the original 28 alternatives presented in the ENF and conducted further supplemental high level
analysis of these alternatives utilizing available GIS data. During this analysis the Authority estimated the
total disturbed area for each of the 28 alternatives based on an assumed trench width and shaft
construction requirements. Those alternatives that passed the Tier 1 program requirements were then
further evaluated to gauge impacts to the following resources; open space, wetlands, rare species, and
historic and cultural areas. This supplemental analysis, which is summarized in Table C-1 and Table C-2,
reached the same conclusion as the original qualitative analysis which is that the deep rock tunnel
alternatives 8N and 20S, found in the ENF are the Authority’s preferred alternatives, and that their impacts
to the above resources are equal to or less than that of the other 26 alternatives.

Since the ENF filing, potential launching, receiving, and connection point locations were identified and
evaluated, to determine the alternatives that would advance into the DEIR (the DEIR Alternatives). Since
the DEIR Alternatives are made up of different combinations of launching, receiving, and connecting sites
and different tunnel segments, a multi-criteria decision tool was developed to consistently apply the
evaluation criteria and sub-criteria to each site or tunnel segment, and to score the alternative
components to develop a mechanism for comparing one against the other and in combination. The DEIR
Alternatives are comprised of two or three deep rock tunnel segments each with a launching shaft site
(for the TBMs), receiving shaft sites (at the terminus of the tunnel boring), connection shaft sites (where
the tunnels are connected to the existing water distribution system) and deep rock tunnel segments
(connecting the various shaft sites). Together these shaft sites and tunnel segments comprise a tunnel
alignment.

The next step of the tunnel alignment alternatives to support the DEIR alternatives analysis, was to set
the general location of the tunnel alignments and associated launching, receiving, and connection shaft
sites.
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Table C-1 Summary of Supplemental Screening Analysis for 28 Alternatives Presented in the ENF: North Alternatives

MWRA Contract No. 7159

Total "Rare
Total “ Open Total “ Wetland” Species" Total "Historic"
Total Disturbed Space” Disturbed Disturbed Area Disturbed Area Disturbed Area
Alternative Area (Acres)! Area (Acres)! (Acres)* (Acres)* (Acres)* Category Description
Number Category | Tier1l Tier 2 Min Max Min Max Min Max Min Max Min Max
1N 1 Fail Fail - - Operational Changes to Existing System
2N 2 Fail Fail 9 17 Replace WASM 3 with Larger Surface Pipeline and/or Add Pumping Station
3N 2 Fail Fail 7 13 Replace WASM 3 with Larger Surface Pipeline and/or Add Pumping Station
4N 2 Pass Fail 11 22 8 16 1 2 - - 8 17 Replace WASM 3 with Larger Surface Pipeline and/or Add Pumping Station
5N 2 Pass Fail 16 32 11 23 1 3 - - 12 26 Replace WASM 3 with Larger Surface Pipeline and/or Add Pumping Station
6N 2 Fail Fail 18 36 Replace WASM 3 with Larger Surface Pipeline and/or Add Pumping Station
7N 2 Pass Fail 18 36 5 9 2 3 - - 9 18 Replace WASM 3 with Larger Surface Pipeline and/or Add Pumping Station
8N 3 Pass Pass 11 11 1 1 - - - - - - Deep Rock Tunnel to the North
9N 3 Pass Fail 16 16 6 6 1 1 - - 9 9 Deep Rock Tunnel to the North
10N 3 Pass Fail 16 16 6 6 1 1 - - 8 8 Deep Rock Tunnel to the North
11N 3 Pass Fail 11 11 1 1 - - - - - - Deep Rock Tunnel to the North
12N 3 Pass Fail 11 11 1 1 - - - - - - Deep Rock Tunnel to the North
13N 3 Pass Fail 10 10 6 6 1 1 - - 5 5 Deep Rock Tunnel to the North
Notes:

1) Totals rounded to the nearest acre
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Table C-2 Summary of Supplemental Screening Analysis for 28 Alternatives Presented in the ENF: South Alternatives

MWRA Contract No. 7159

Total "Rare
Total “ Open Total “ Wetland” Species" Total "Historic"
Total Disturbed Space” Disturbed Disturbed Area Disturbed Area Disturbed Area
Alternative Area (Acres)? Area (Acres)? (Acres)! (Acres)? (Acres)? Category Description
Number Category | Tier1 Tier 2 Min Max Min Max Min Max Min Max Min Max
5S 1 Fail Fail 6 12 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
6S 1 Fail Fail 6 12 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
7S 1 Fail Fail 5 9 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
9s 1 Fail Fail 7 15 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
11S 1 Fail Fail 11 12 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
12S 1 Fail Fail 11 12 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
14S 1 Fail Fail 11 11 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
15S 1 Fail Fail 11 13 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
16S 1 Fail Fail 11 11 Pipeline to Sudbury Aqueduct/Slipline Sudbury Aqueduct or Deep Rock Tunnel to CHEPS
8S 2 Fail Fail 12 24 Replacement Pipeline to Surface Mains with or without New Pumping Station
10S 2 Fail Fail 16 32 Replacement Pipeline to Surface Mains with or without New Pumping Station
175 3 Pass Fail 11 11 4 4 - - - - 5 5 New Deep Rock Tunnel to Dorchester Tunnel Shaft 7C
18S 3 Pass Fail 12 12 4 4 - - - - 5 5 New Deep Rock Tunnel to Dorchester Tunnel Shaft 7C
19S 3 Pass Fail 11 11 7 7 - - - - 5 5 New Deep Rock Tunnel to Dorchester Tunnel Shaft 7C
20S 3 Pass Pass 11 11 4 4 - - - - 5 5 New Deep Rock Tunnel to Dorchester Tunnel Shaft 7C
Notes:

1) Totals rounded to the nearest acre
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Ten candidate DEIR Alternatives identified, evaluated and ranked through a series of site combinations,
to ultimately identify the preferred alternative and two back-up alternatives (in the event the preferred
alternative is determined to no longer effectively meet the Program goals). This appendix documents the
process undertaken to identify the tunnel alignments that make up the candidate DEIR alternatives and
get to the DEIR alternatives.

C.3 Candidate DEIR Alternatives Evaluation and Methodology

The candidate DEIR Alternatives are comprised of deep rock tunnels with launching shaft sites (for the
TBMs), receiving shaft sites (at the terminus of the tunnel boring), connection shaft sites (where the
tunnels are connected to the existing water distribution system) and deep rock tunnel segments
(connecting the launching and receiving shaft sites). Together these shaft sites and tunnel segments
comprise a tunnel alignment. The assessment identified alternatives for each of the shaft site locations,
as well as the tunnel alignments as a whole.

These candidate DEIR Alternatives were evaluated using a thorough and transparent methodology that
built on the alternatives analysis conducted prior to and in support of the ENF.

The alternatives screening approach used to identify the candidate DEIR Alternatives was an iterative
process that used a similar set of evaluation criteria that were applied in greater and greater detail as the
alternatives’ identification and evaluation process proceeded, and the alternatives moved from
engineering concepts to site specific options.

C.3.1 Methodology

Building on the alternatives’ concepts evaluation in the ENF, the deep rock tunnel concept was the focus
of alternatives development with the goal of identifying a small set of tunnel alignment alternatives that
proceeded through detailed environmental review and assessment in the DEIR.

Since the candidate DEIR Alternatives are made up of different combinations of launching, receiving, and
connecting sites and different tunnel segments, a multi-criteria decision tool was developed to consistently
apply the evaluation criteria and sub-criteria to each site or tunnel segment, and to score the alternative
components were then scored to compare one alternative against the other. This Appendix describes how
the multi-criteria decision tool was used to evaluate and score the alternatives’ components and alighments.

The multi-criteria decision tool allows for:

e Objective assessment based on defined criteria

e logical process for assessing and scoring alternatives
e Tradeoffs among evaluation criteria

o Differentiation among similar alternatives

e Repeatable and transparent process

e Input from stakeholders and decision makers

e [terative review of alternatives
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MWRA Contract No. 7159

Key elements of the candidate DEIR Alternatives’ evaluation and scoring, and selection methodology

include a combination of the following elements as shown in Table C-3.

Table C-3 Candidate DEIR Alternatives Evaluation Methodology Features

Features

High-level evaluation criteria categories such as
Environmental or Engineering Considerations consistent
with the ENF evaluation criteria categories

Sub criteria for Environmental Considerations for
wetlands, cultural resources, hazardous waste sites, and
Article 97 applicability

Scoring mechanism for comparing each criteria
category/sub criteria
Selection process

Reporting format

Stakeholder input

Purpose

To identify key factors with respect to alternative implementation
and impact that allows for differentiation among alternative
elements and alignments

To provide more detailed consideration of the factors that
contribute to the high-level evaluation criteria

To compare the relative impacts of each category and sub
criterion for each alternative

To provide transparent method for selecting the Preferred
Alternative and two backup alternatives

To share recommendations and process for alternative(s)
selection

To allow participation by decision-makers through the iterative

alternatives’ selection process

C.3.1.1 Candidate DEIR Alternatives Evaluation Steps

The candidate DEIR Alternatives are comprised of two or three deep rock tunnel segments each with a
launching shaft site (for the TBMs), receiving shaft sites (at the terminus of the tunnel boring), connection
shaft sites (where the tunnels are connected to the existing water distribution system) and deep rock
tunnel segments (connecting the various shaft sites). Together these shaft sites and tunnel segments
comprise a tunnel alignment. Six points were identified that are the locations of critical connections to
the water supply system or to facilitate tunnel construction.

The candidate DEIR Alternatives assessment identified alternatives for each of the shaft launching and
receiving site locations, as well as the corresponding tunnel segments. Together the launching and
receiving sites with the tunnel connecting segments are considered to be a tunnel alignment. Each of the
tunnel alignments are made up of at least five launching or receiving sites, and at least two segments. All
of the tunnel alignments will connect to the same pumping stations or existing distribution pipelines
located between the launching and receiving sites, to facilitate the distribution of the water supply.

Consistent application of the screening criteria to the alternatives has led to the selection of three
alternatives that proceeded into the detailed DEIR environmental impact assessment. One of the three
alternatives will be identified as the Preferred Alternative, and the two other alternatives will serve as
back up alternatives.
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The steps in the candidate DEIR Alternatives development process to ultimately identify a Preferred
Alternative and two back-up alternatives include the following:

Within each Node, identify launching and receiving sites
Eliminate infeasible sites by function
From short list of suitable sites, compile tunnel alignments made up of Launching, Receiving and
Connection Sites, and corresponding Tunnel Segments
Identify Evaluation Criteria by Category and sub-criterion
5. Evaluate each shaft site/function and tunnel alignment for each criterion and score according to
Favorable/Neutral/Unfavorable
Score the tunnel alignments as a whole by summing up scores for sites and segment
7. Compare tunnel alignments alternatives’ scores by category and as a whole
Identify three top scoring tunnel alignments for further analysis in the DEIR

C.3.1.2 Candidate DEIR Alternatives Evaluation Criteria

The process for developing and applying criteria was to first identify high level criteria categories and
sub-criteria, identify the information needed to meaningfully evaluate and compare the alternatives with
respect to those categories, and to identify the sources of that information. The granularity of the criteria
aligns with the level of detail that is required for the DEIR environmental analysis. Figure C-1 shows the
high-level evaluation categories and their sub-criteria which are more detailed than those applied in the
ENF alternatives evaluation process.

Table C-4 provides a tabulation of the candidate DEIR Alternatives’ evaluation criteria categories and
sub-criteria. For each criterion, the table provides:

e An evaluation question to clarify the intent of the criterion
e Scoring framework based on a three-level comparison

The candidate DEIR Alternatives screening evaluates and scores each of the DEIR tunnel alignment shaft
and connection sites individually, and then cumulatively for the entire tunnel alignment. High-level DEIR
evaluation criteria include:

e Engineering/Constructability e Operations
e Land Availability e Cost
e Environmental e Schedule

e Social/Community

Compared to the ENF alternatives evaluation criteria, the candidate DEIR evaluation criteria are more detailed to
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be able to differentiate among site specific options and conceptual tunnel alignments. The
Engineering/Constructability category was expanded to specific constructability issues such as availability of
power, ability to discharge construction dewatering, and proximity to geologic fault lines. The
Environmental/Social category was broken into two areas, with Environmental focusing on natural resources,
and the Social/Community Category considering communities and the built environment. Costs are defined as
relative construction costs, comparing each alternative against the other, and a category that addresses the
construction schedule and flexibility of implementation was added to the DEIR Alternatives evaluation criteria.

Figure C-1 Candidate DEIR Alternatives’ Evaluation Categories and Sub-Criteria

v ® @
KA\KA\KA\KA‘\/—%

Engineering/ Land Availability Environmental Operations Social/Community
Constructability Space and Right of Wetlands Flexibility of Cultural Resources
Availability of Utilities Way for Construction State/Federal Listed Operations Community Impacts
Ground Water Space and Right of Species Maintenance Environmental Justice
discharge \Fﬂ;ﬁ‘tflc;; Permanent Article 97 Provisions Traffic Disruption

Commercial Disruption

Flushing/Disinfection Mass Contingen

Dewatering Precludes Other Plan gency

Construction Beneficial Uses Construction Period
Dewatering Impacts from Air

and Noise
Proximity to Highways /—H /—/%

Proximity to Faults Cost Schedule
Length of Tunnel Relative :I'iming. to Tunnel(s)
Proximity to Sensitive Construction Costs in Service

Existing Infrastructure Flexibility of

Implementation

3.1.3 Scoring and Ranking the Candidate DEIR Alternatives

To consistently compare the alternatives’ components across various combinations of sites and segments,
as well as the alignments in their entirety, among differing categories of criteria, a simple mechanism was
developed. A three-level scoring framework with: Favorable (1), Neutral (0) and Unfavorable (-1) was
defined and documented. Table C-4 shows the scoring framework by evaluation category and
sub-criterion, and also includes the key evaluation questions asked in each case.

Having a numerical score allows one to total up the score for each alternative component, to derive a
total score for the overall alternative alignment.
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Table C-4 Evaluation Criteria and Scoring

MWRA Contract No. 7159

Category

Evaluation Criteria

Evaluation Question

Score

Favorable (1)

Neutral (0)

Unfavorable (-1)

Engineering/
Constructability

Proximity to Connection Point

How far are existing surface piping or facilities from
the connection shaft locations?

Existing piping or facilities are very close to the
connection shaft, with few potential conflicts.

Existing piping or facilities are moderately
close or is close but construction of
connections complex.

Existing piping or facilities are further away
and/or construction has significant complexity
and risk.

Hydraulics

Does the proposed alternative meet the hydraulic
performance goals?

Meets hydraulic performance goals

Meets or marginally meets hydraulic
performance goals

Does not meet hydraulic performance goals

Underground Utilities Conflicts

Will there need to be significant relocations of
underground utilities to make a corridor for surface
piping or connections?

No underground utilities on site.

Underground utilities exist and can be
protected without temporary relocations

Requires temporary underground utility
relocation.

Flood Zones

Are there flood zones mapped on or adjacent to
parcels to be used for permanent facilities or
construction?

No flood zone on site.

Flood zone on site and is away from
construction easement.

Flood zone on site and is adjacent to
construction easement.

Groundwater and construction
water discharge point

Does a feasible groundwater and construction
water discharge point exist?

Construction water discharge point
immediately adjacent to the site

Construction water discharge point exists, but
requires additional surface pipeline route to
final discharge point

Construction water discharge point doesn't
exist and requires further engineering solution
to meet the discharge demand through
detention on site and parcel size is inadequate
for solution.

Potential Impact on Adjacent Surface
Infrastructure

What are risks/impacts on nearby surface
infrastructure?

No crossing of existing MWRA near surface
transmission lines, and no public/private
infrastructures on site.

Crossing MWRA existing near surface pipelines
only once and expects no impact to
public/private infrastructures on site.

Crossing MWRA existing near surface pipelines
more than one time, or impact is expected
during construction to existing public/private
infrastructures.

Flushing/Disinfection Dewatering

What is the concept(s) for flushing and disinfection
during commissioning?

Minor infrastructure investment and
permitting are required for
dewatering/disinfection connection.

Moderate infrastructure investment and
permitting are required for
dewatering/disinfection connection.

Major infrastructure investment and
permitting are required for
dewatering/disinfection connection.

Construction Dewatering Capacity

Can construction dewatering treatment and
discharge be accommodated at the mining sites (for
a specific tunnel alignment)?

Site is relatively close to receiving water and
existing conveyance systems appear to have
capacity

Site relatively close to receiving water, but
existing conveyance capacity appears limited

Site would require construction of significant
conveyance system to reach receiving water

Accessibility to Supporting Power
Utilities and Capacity

Are the sites near existing power utilities that can
be used for construction activities and the
permanent facilities?

Power grid, that can support TBM power
demand, can be connected to the site with
minimal new infrastructure and utility has
rated as favorable.

Power grid, that can support TBM power
demand requires moderate infrastructure and
utility has rated as possible.

Power grid, that can support TBM power
demand, requires a major infrastructure
investment and the utility has rated as
unfavorable.

Proximity to Major Highway

What is the proximity to major highway for the
transportation of construction materials and muck?

Estimated travel time less than 10 minutes and
travel distance less than 5 miles.

Estimated travel time 10-30 minutes and
travel distance less than 10 miles.

Estimated travel time greater than 30 minutes
or travel distance greater than 10 miles.

Proximity to Geologic Fault Lines

Does the alignment cross major known geologic
faults?

Alignment avoids major known geologic faults
to the extent practical.

Alignment crosses or parallels a known major
geologic fault to reach an alternate site for a
connection site property.

Alignment crosses or parallels multiple major
geologic faults to reach multiple alternate
connection site properties.
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Table C-4 Evaluation Criteria and Scoring

MWRA Contract No. 7159

Category Evaluation Criteria

Evaluation Question

Score

Favorable (1)

Neutral (0)

Unfavorable (-1)

Long TBM tunneling risk in hard and
abrasive ground

Is the tunnel segment greater than 7-mile or 10-
mile?

All tunnel segments less than 7 miles.

Includes tunnel segments between 7 miles but
less than 10 miles.

Includes tunnel segments 10 miles or greater.

Engineering/ Proximity to Sensitive Underground

Constructability Infrastructure

Is the TBM tunnel alignment near MWRA existing
tunnels?

No crossing of existing MWRA tunnels.

Crossing MWRA existing tunnels only once.

Crossing MWRA existing tunnels more than
one time.

Groundwater control, leakage
assessment, and tunnel stability
during and after construction

Have the geological, geotechnical, and hydro-
geotechnical risks along the proposed tunnel
alignment been vetted?

Major adverse geologic conditions have been
identified and can be mitigated.

Adverse geologic conditions have been
observed and have plans to be mitigated.

Adverse geologic conditions along a segment
of the proposed tunnel alignment are
unknown at this stage.

Land and Right-of-Way Availability -
Construction

Can the land and rights-of-way required to
construct this alignment be feasibly acquired?

The Authority has partial or full ownership or
control of the land and number of sites
impacted.

State or municipal entity has ownership or
control of the land with no planned conflicting
projects and number of sites impacted.

State or municipal entity has ownership or
control of the land with planned projects and
uses; or private property ownership and
number of sites impacted.

Land and Right-of-Way Availability —
Permanent Facilities

Can the land and rights-of-way required for the
permanent facilities for this alignment be feasibly
acquired?

The Authority has partial or full ownership or
control of the land and number of sites
impacted.

State or municipal entity has ownership or
control of the land with no planned conflicting
projects and number of sites impacted.

State or municipal entity has ownership or
control of the land with planned projects and
uses; or private property ownership and
number of sites impacted.

Preclusion of other beneficial uses
Land Availability

Would the completed facilities preclude using the
land for other beneficial purposes?

Minimal impacts on future use.

Moderate impacts on future use.

Major impacts on future use.

Wetlands/Water Resources

What is the proximity of new
infrastructure/construction activities to wetlands or
other water bodies?

In wetland resource or buffer zone, Notice of
Intent (NOI) required, no variance required,
meets United States Army Corps of Engineers
(USACE) General Permit or Pre-Construction
Notification (PCN).

NOI and wetlands variance (WPA and/or
Bylaw), and USACE PCN required.

NOI and wetlands variance required, and/or
USACE Individual Permit required.

State & Federal Listed Species
Habitats

What is the proximity of new
infrastructure/construction activities to state or
federally listed endangered species habitats?

No mapped priority/critical habitat polygons
on the site.

Mapped priority/critical habitat polygons near
or on the site but will result in ‘No Take’.

Work is within a mapped priority/critical
habitat polygon, will result in a ‘Take’ and a
Conservation Management Plan and/or
Section 7 Consultation.

Environmental Article 97 Conservation Land,

Parklands or Areas of Critical
Environmental Concern (ACECs)

Are there sites on or adjacent to designated
Conservation Land, Parkland, ACECs, open water
bodies, or listed public water supply wells and in
dense urban areas?

No Article 97 properties or ACECs within or
adjacent to site.

Article 97 properties and/or ACECs are
adjacent to site.

Site is within Article 97 property and/or ACEC
and/or listed public water supply well, and/or
adjacent to an open water body, and/or in a
dense urban area.
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Table C-4 Evaluation Criteria and Scoring

MWRA Contract No. 7159

Category Evaluation Criteria

Evaluation Question

Score

Favorable (1)

Neutral (0)

Unfavorable (-1)

Massachusetts Contingency Plan /
Hazardous Materials

What is the proximity of new
infrastructure/construction activities to identified
hazardous materials sites?

No nearby disposal sites or only disposal sites
that are unlikely to impact the site are
identified on or within 500 feet of the project
site.

Disposal sites identified on-site have the
potential to impact but do not require a
Release Abatement Measure (RAM) for
construction. Nearby disposal sites are
identified within 500 feet that have the
potential to impact soil and/or groundwater
within the site.

Existing on-site active disposal site or Activity
Use Limitation (AUL) boundary requiring a
Remedial Action Measures (RAM) Plan
submittal prior to project construction.

Cultural Resources

Social/ Community

What are the physical and non-physical potential
adverse effects on resources on, or eligible to be
listed on, the National Register of Historic Places?

No properties listed in, or determined eligible
for listing in, the State/National Register of
Historic Places at or adjacent to the site.

Properties listed in, or determined eligible for
listing in, the State/National Registers are
present on or adjacent to the site. This may
result in further historic evaluation and project
mitigation to avoid or minimize adverse
effects to historic properties to the maximum
extent practicable. If adverse effects to historic
properties cannot be avoided or minimized,
the Authority can develop a mitigation plan
with the Mass Historical Commission to
resolve and mitigate.

Even if a project results in an adverse effect to
a historic site, it cannot prevent use of the site.
Development of a mitigation plan will be
needed to resolve and mitigate adverse
effects.

Community Impacts

Environmental Justice

How will use of community resources or programs
be affected during construction? Is the project in
close proximity to densely settled urban areas?

There are no community receptors
(recreational, churches, schools) within the
limit of disturbance of the site, nor within 500
feet of the site.

There are no sensitive community receptors
(recreational, churches, schools) within the
limit of disturbance of the site, BUT there are
sensitive community receptors within 500 feet
of the site.

There are sensitive community receptors
(recreational, churches, schools) within the
limit of disturbance of the site, OR there is a
sensitive community receptor directly abutting
the site.

Construction Period Air Quality
Impacts

How will construction activity affect air quality
based on the sensitive receptors within a 500-foot
buffer around the working site area?

Temporary: There are no sensitive receptors
(residential, recreational, churches, schools)

on or within 500 feet of the site (i.e., isolated).

There are receptors along the anticipated
construction vehicle routes to the site and/or
construction period impacts are < 2 years.

Temporary: There are sensitive receptors (i.e.,
residential, recreational, churches, schools)
within 500 feet of the project site (i.e., not
isolated). There are receptors along the
anticipated construction vehicle routes to the
site and/or construction period impacts are
between 2-3 years.

There are sensitive receptors (i.e., residential,
recreational, churches, schools) within 500
feet of the project site and/or sensitive
receptors abutting the Alternative site (i.e.,
not isolated) and has considerable
construction impacts (i.e., launching or
receiving sites) or there are considerable
sensitive receptors along the anticipated
access routes to the site and/or construction
period impacts are more than 4 years.

Commercial Disruption

How will construction activity or new permanent
facilities impact commercial businesses both
operationally, for deliveries, and access from the
public during construction?

There are no commercial businesses within
the limit of disturbance of the site or
construction period impacts are < 2 years.

There are no commercial businesses within
limit of disturbance of the site, AND there are
no main shared access ways for commercial
businesses within the limit of disturbance of
the project site or construction period impacts
are between 2-3 years.

There are commercial businesses within area
of disturbance of the site OR there are main
shared access ways for commercial businesses
within the limit of disturbance of the site OR
there is a business directly abutting the site OR
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Table C-4 Evaluation Criteria and Scoring

MWRA Contract No. 7159

Category Evaluation Criteria

Evaluation Question

Score

Favorable (1)

Neutral (0)

Unfavorable (-1)

Social/ Community

construction period impacts are more than 4
years.

Traffic Impacts

What is the extent roadway closures, detours,
congestion, and disruptions will be required during
construction?

All roadways to be utilized by construction
vehicles are freeways or arterials, land use
along the roadways is predominantly

commercial or industrial, and there are no
major intersections along the truck route.

Some segments of the truck routes are local
roads and/or there are some major signalized
intersections along the truck route.

There are many major signalized intersections
along the truck route.

Construction Period Noise and
Vibration Impacts

Are there any particularly sensitive receptors within
a 500-foot buffer around the working site area (that
that could be affected by noise or vibration?

Temporary: There are no sensitive receptors
(residential, recreational, churches, schools)
on or within 500 feet of the site (i.e., isolated).
There are few receptors along the anticipated
construction vehicle routes to the site. OR
Construction period impacts are < 2 years.

Temporary: There are sensitive receptors (i.e.,
residential, recreational, churches, schools)
within 500 feet of the project site (i.e., not
isolated). There are few receptors along the
anticipated construction vehicle routes to the
site. OR Construction period impacts are
between 2-3 years.

There are sensitive receptors (i.e., residential,
recreational, churches, schools) within 500
feet of the project site AND/OR sensitive
receptors abutting the Alternative site (i.e.,
not isolated) AND has considerable
construction impacts (i.e., launching or
receiving sites) OR there are sensitive
receptors along the anticipated access routes
to the site or construction period impacts are
more than 4 years.

Flexibility of Operations

Are there any unique issues or benefits associated
with this alternative such as isolation flexibility,
operational dewatering options or future
redundancy extension considerations?

Site offers added flexibility for isolation, ease
of operational dewatering or future
redundancy extension considerations (2 of 3
are possible).

Site offers added flexibility for isolation, ease
of operational dewatering or future
redundancy extension considerations (1 of 3
are possible).

Site offers no added flexibility for isolation,
ease of operational dewatering or future
redundancy extension considerations.

Maintenance / Maintainability

Operations

Are there any unique issues associated with this
alternative, such as maintenance access for routine
or non-routine service that would make
maintenance more or less complex than another
alternative?

The Authority will have unshared access to the
site.

The Authority will have new access that will be
shared with other entities.

The Authority will have new access that will be
shared with other entities and crosses other
agency restricted lands or easements that
require special permission for work beyond
routine maintenance.

Security/Risk

Are there any unique issues or features of this
alternative related to security or impacts to other
infrastructure?

Site has adequate separation distance from
other major MWRA infrastructure.

Site is adjacent to other major MWRA
infrastructure that has redundancy.

Site is adjacent to other major MWRA
infrastructure that has no redundancy.
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Table C-4 Evaluation Criteria and Scoring

MWRA Contract No. 7159

Score
Category Evaluation Criteria Evaluation Question Favorable (1) Neutral (0) Unfavorable (-1)
Relative construction cost of major How does the cost of major elements compare to Relative construction cost differential is less Relative construction cost differential is 10 - Relative construction cost differential is
tunnel and shaft elements the other alternatives? than 10%. 20%. greater than 20%.
Cost

Timing to Achieve Beneficial Use How does the projected beneficial use date Shortest time to beneficial use; and shortest Shorter time to beneficial use for one tunnel, Longest time to beneficial use.
compare to other alternatives? overall tunnel program. but longest overall program.

Flexibility of Implementation Does the Alternative offer more than one Tunnel can be implemented in three Tunnel can be implemented in two Tunnel can be implemented in two
construction package flexibility and the ability to construction packages and offers the greatest | construction packages and offers flexibility for | construction packages and there is limited
shorten construction duration? flexibility and potential for shortest overall construction duration due to moderate tunnel | flexibility for construction duration due to

construction duration. segment lengths. longer tunnel segment lengths.
Schedule & & & & &
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C.3.1.3 Implementation of the Methodology

Section C.3.1 describes how the alternative sites were identified within each node, and how the sites were
evaluated, and infeasible sites eliminated. It also documents how the alignment alternatives were
compiled combining selected sites by node, linking tunnel segments, and launching and receiving TBM
locations. Once compiled, they were then evaluated and scored following these steps:

For each candidate DEIR Alternative, the process included:

1. Scoring each site and tunnel segment by sub-evaluation criterion: Score the effects of each
alternative by sub-criterion using a three-tier scoring system for assessing relative impacts of
alternatives by sub-criterion. The Three-tier scoring system was favorable (+1), neutral (0), and
unfavorable (-1). (See Figure C-4)

2. Developing score for evaluation category: Sum up the total scores of the sub-criteria and average
them to develop a total score for each evaluation category.

3. Conduct step 1 and 2 for all alignment alternatives: Develop a summary table showing scores by
Evaluation criteria.

4. Comparing alternatives and developing relative scores by evaluation criteria: Also using a
Favorable (1), Neutral (0) and Unfavorable (-1) framework where in this case the score is based
on the relative spread of scoring across each category where 100-75% is Favorable, <75% - 40% is
Neutral, and < 40% is Unfavorable. These ranges provide further granularity in a category.

5. Developing Total Scores and Rank alternative alignments: Having a numerical score allows one
to total up the score for each alternative component, to derive a total score for the overall
alternative alignment.

6. Identifying the three highest ranked alternative alignments to proceed to the DEIR detailed
analysis.

7. Confirm alternative components: A final step in the process was to confirm that the sites included in
the three alternatives to be analyzed in the DEIR include all the desired component sites and
implementation elements in various combinations that could, if necessary, be combined to develop a
back-up or other alternative that has been fully analyzed. This would allow for maximum flexibility in
construction and implementation so, if necessary, the sites could be combined to develop a back-up
or other alternative that has been fully analyzed in the DEIR.

The results of the evaluation studies for each site and tunnel segment, and alternative alignhments, were
documented. This method was used to systematically evaluate each site and score it according to the
categories, sub-criteria, in a consistent three-part scoring framework.

Section C.6 shows how the evaluation methodology was applied and led to the identification of the three
alternatives that are further assessed in the DEIR.
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C.4 Candidate Tunnel Alignment Alternatives Evaluated in the DEIR

The tunnel alignment evaluation process described in this section began with identifying nodes, and shaft
sites and functions within each node. A node is defined as an area with attributes that could serve to allow
for construction and hydraulic operation. Defining these nodes aided in the identification of specific site
locations to develop the tunnel alighnments. For example, from a construction perspective, a site within a
node could be proposed as a TBM launching site, a TBM receiving site, an intermediate construction
support shaft site for a TBM, or construction of a connecting shaft. Hydraulically, a node could provide a
critical connection point to the distribution system, a secondary connection point, or no connection point
Figure C-2 depicts a summary of the nodes and the connection sites along the tunnel alignment.

A viable alignment alternative must, above all else, make hydraulic connections at locations that will
achieve the primary purpose of the tunnel system: redundancy. Based on the hydraulic analysis and
planning conducted to date, the required connection points are understood to be:

e The WASM3 pipeline near the Waltham-Belmont town line

e The Hultman Aqueduct in the vicinity of the 1-90/1-95 interchange
e At or near the Newton Street Pumping Station in Brookline

e Near the Southern Spine Main in Boston

e Near Shaft 7C of the Dorchester Tunnel

Construction can also be supported from other shaft work sites where a hydraulic connection is not
required. To facilitate tunnel construction of the longer southern tunnel, an additional connection point
was identified. While not a critical connection point to the MWRA water supply system, it is critical to the
feasibility of efficiently executing the tunnel construction project. The Authority has identified such a
potential construction shaft location at:

e Highland Avenue Interchange on 1-95 in Needham

The Authority has identified secondary connection points that will provide benefit to its customers and
reinforcement to its transmission network. These locations are:

e School Street to connect to the Lexington Street Pumping Station in Waltham
e The Cedarwood Pumping Station in Waltham

e The Hegarty Pumping Station in Wellesley

e The St. Mary Street Pumping Station in Needham

Ideally, construction shafts and connection shafts would be as close as practicable to the connection
points identified above.
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C.4.1 Identify Nodes and Identify Shaft Sites by Function in Vicinity of Nodes

To identify suitable sites to the key connection points to the water supply distribution system, and to
facilitate construction, nodes were delineated in the following areas:

e Hultman Aqueduct Node (Weston): selected as a node because it provides access to the Hultman
Aqueduct critical connection point, east of which the MWRA tunnel system required redundancy.

e WASMS3 Node (Waltham): located in the project northern terminus within the northern alignment
vicinity and selected as a node because it provides access to critical connection point at WASM3.

e Highland Avenue Interchange (Needham): located within the project southern alignment vicinity
and selected as a node to create an interim location along a long tunnel route to facilitate
construction.

e Shaft 7C Node (Boston): located within the project southern terminus within the southern
alignment vicinity selected as a node because it provides a critical connection point to Shaft 7C of
the Dorchester Tunnel.

Sites that offered a variety of functions were considered within each node. Functions included launching,
receiving, double launching, launching and receiving, and large connection. This initial level of analysis
focused on available space needs to support the planned operations, logistical issues, and confidence in
the ability to acquire rights to the land. This was intended to be an exercise to identify any “fatal flaws”
that would advise against further analysis of the site and location for that use, so as not to spend the
resources and effort required to develop a preliminary conceptual design on an alternative that would
have no or very low likelihood of receiving serious consideration.

Factors that were initially considered when identifying sites included the following:

e Sufficient acreage to serve the evaluated function
e Proximity to highways

e Land ownership

e Availability of land

e High level environmental screening

This process resulted in the delineation of ten candidate DEIR Alternatives that were then further
screened to identify three alternatives that proceeded into more detailed environmental impact
assessment in the DEIR.

Figure C-3 summarizes the sites and functions within each node that progressed to be compiled into the
ten candidate DEIR Alternatives. Conceptual layouts were then developed for each site and function that
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advanced to assist in the evaluation of these candidate DEIR Alternatives. These conceptual layouts
include the limits of temporary and permanent work, and how the tunnel would connect.
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Figure C-3 Sites and Functions within each Node Advanced in the Candidate DEIR Alternatives Analysis
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C.5

Through the evaluation of several site within each node, and their potential functions, ten candidate DEIR
Alternatives were developed. Table C-5 summarizes the ten DEIR Alternatives. The following subsections

Assemble Candidate DEIR Tunnel Alignments

summarize these alternatives.

Table C-5 Candidate DEIR Alternative Alignments
Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative | Alternative
1 2 3 4 5 6 7 8 9 10
Fernald Fernald Fernald Fernald Fernald Fernald Fernald Fernald Fernald Fernald
Property Property Property Property Property Property Property Property Property Property
N T N N2 T T T N T
Tandem 1 Tandem Tandem Tandem Tandem Tandem Tandem Park Road
Trailer Trailer Trailer Trailer Trailer Trailer Trailer Bifurcation West
Park Road Riverside 1
Bifurcation | Bifurcation | Bifurcation West Bifurcation | Bifurcation | Bifurcation Park Bifurcation
T ¥ T N v T T T
Highland Highland Highland Highland Highland Highland Highland Highland Highland
Avenue Avenue Avenue Avenue Avenue Avenue Avenue Avenue Avenue
v NW NW NW NW NW NE NW NW NW
Highland Highland Highland Highland Highland Highland Highland Highland Highland
Avenue NE | Avenue NE | Avenue NE | Avenue NE | Avenue NE | Avenue NE | Avenue NE | Avenue NE | Avenue NE
N2 4 ¥ N2 T N N2 N ¥
American American American American American American American American American American
Legion Legion Legion Legion Legion Legion Legion Legion Legion Legion

Notes: WASM3 node, Hultman Aqueduct node, Highland Avenue Interchange node, Shaft 7C node

Direction of tunnel, and site function, are identified by arrows. The site that the arrow is pointed to is a receiving site. The site that the arrow
starts with is the launching site.

Bold sites are large connection shafts.

Alternatives with the Tandem Trailer include a connection tunnel to the Park Road East site for the connection to the Hultman Aqueduct.

For all ten alternatives, the permanent tunnel facilities will function as an independent north tunnel from the
Hultman Aqueduct north to the Fernald Property site and an independent south tunnel from the Hultman
Aqueduct south to the American Legion site. The variations discussed in the alternatives on the following pages
break theses tunnels into various construction segments for evaluation.

C.6 Candidate DEIR Alignment Alternatives Evaluation and Scoring

Findings

The ten candidate DEIR Alternatives differ in the combination of sites, direction of mining of the TBMs, and the
lengths of the tunnel segments. They also have several common characteristics where all alignment alternatives,
the most northern point of the north tunnel is the Fernald Property in Waltham, located on the site of the former
Fernald School. For all south tunnel alignment alternatives, the most southern point is the American Legion site,
which is under the care, custody and control of the Department of Conservation and Recreation (DCR).
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All alternatives that include the Tandem Trailer site, include a connection tunnel to the Park Road East site to
provide the critical Hultman Aqueduct connection. For the Highland Avenue Northeast site, conceptual plans all
include use the southeast parcel; and similarly, all Highland Avenue Northwest site options include use of the
southwest parcel at Highland Avenue. The Highland Avenue Northwest, Southeast and Southwest parcels will be
used for staging during construction only, with no permanent infrastructure.

Neither Alternatives 2 nor 10 include TBM launching or receiving sites within MassDOT-owned parcels within the
Hultman Node. Alternative 8 is the only option that includes the Riverside Park site, which is under the care,
custody and control of DCR; Alternative 5 is the only option that launches a TBM from the Fernald Property; and
Alternative 6 is the only option that launches a TBM from the American Legion site.

The Authority is engaged in conversations with MassDOT regarding securing easements on MassDOT parcels within
the Hultman Node (Bifurcation, Tandem Trailer/Park Road East, and Park Road West) located at the 1-90 and I-95
Weston Interchange. MassDOT is planning to upgrade the bridges and ramps at the 1-90/1-95 interchange, in the
2023 — 2027 (timeframe, although the specific design and final construction timing of the MassDOT interchange
project is not yet confirmed. The uncertainly of the timing of this project was taken into consideration when
evaluating and comparing the Alternatives. The Authority is working with MassDOT to secure easements to
construct portions of the Tunnel Program at the I-90/1-95 Interchange. The Authority also is working with MassDOT
to secure easements within the clover leaf of the 1-95 Needham Highland Avenue Interchange. MassDOT does not
have known future plans for these parcels.

In addition, the Authority has had preliminary discussions with DCR for accommodating work on the American
Legion parcel. Conversations are proceeding to secure easements or ownership of this parcel. The Authority also
has initiated discussions with the City of Waltham regarding using a portion of the Fernald Property, the site of a
former school.
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C.7 Comparing the Alternatives and Identifying DEIR Alternatives

After evaluating the ten candidate alternative alignments individually, the next step in the process was to
compare the alternatives to one another by the evaluation criteria of engineering, land availability,
environmental, social/community, operations, cost, and schedule. Using the scoring framework described
above, a score of favorable (green), neutral (yellow) or unfavorable (red) was developed for each category
for each alternative as summarized in Figure C-4. All of the categories were considered equally important
and were not weighted.

Figure C-4 Alternatives Scoring

‘Atemative 102 3 4 [5]6(7 8 9 10

Engineering / Constructability o . . ® & & 0 _ A/
Land Availability v N B4 2 0 U U L .
Environmental v N BJd . @ § . o _ .
Social / Community ® o A\ J ® 6 o _ .
Operations ® o . . ® ¢ ¢ 0 © .
Cost (2) VU © © RUAVEVERUVIEUE @
Schedule (tunnel(s) in service) ® _ 5 5 0 0 0

Retain Alternative N N Y Y N N N N N Y

(1) Site Abbreviations: TT — Tandem Trailer; FE — Fernald Property; B — Bifurcation; NW — Highland Avenue Northwest; NE — Highland Avenue Northeast; AL — American Legion; RP — Riverside Park;
PW — Park Road West; (B) or (PW) indicates Large Connection Shaft in that tunnel segment: > indicates tunnel mining direction
(2) Construction cost only for the differential in capital construction costs among the alternatives.

When applying the same scoring rubric of Unfavorable (-1), Neutral (0), and Favorable (1) to the entire
alternative alignment, it was possible to rank the alternatives numerically from highest to lowest.

Top ranked alternatives were Alternatives 4 and 10, followed closely by Alternatives 3 and 7. Although
Alternative 7 was scored similarly to Alternative 3, the schedule for its implementation would take slightly
longer with two TBM drives from the same shaft and was therefore eliminated from moving forward in
favor of Alternative 3. Therefore, the three DEIR Alternatives are Alternatives 3, 4 and 10. Among these
alternatives, all of the likely sites will be analyzed in detail, with the intent of identifying a Preferred
Alternative.

The three top alternatives will, among them, evaluate the following sites and functions:

e Tandem Trailer - Launching (requires large connection to Park Road East)

e Fernald Property - Receiving

e Bifurcation - Launching

e Highland Avenue Northeast — Launching

e Highland Avenue Northwest — Launching and Receiving (separate functions)
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e Park Road West - Receiving and Large Connection (separate functions)
e American Legion - Receiving

Alternative 10 is the only alternative that has only two tunnel segments, and also avoids sites that could
be impacted by the MassDOT Project No. 606783 which limits the risk of delaying the Program but is
limited in flexibility for contracting with only 2 construction packages. Alternatives 3 and 4 have the added
flexibility for contracting with 3 tunnel segments and the potential for 2 or 3 construction packages. If the
risk surrounding MassDOT Project No. 606783 can be mitigated, the additional flexibility for contract
packaging offered in Alternatives 3 and 4 is a substantial benefit to the Authority. All three alternatives
include launching from Highland Avenue Northeast, receiving at the American Legion site, receiving at the
Fernald Property site and the same six intermediate connection sites.
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Appendix D: Wetlands and Waterways

e Appendix D.1 Wetlands and Waterways Delineation Supporting Documentation
e Appendix D.2  USGS StreamStats Reports
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Appendix D.1: Wetlands and Waterways Delineation Supporting
Documentation
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Wetland Delineation Narrative

Launching and Receiving Sites

Fernald Property Receiving

On April 7, April 8, and July 11, 2022, William E. Kuriger, Ph.D. and a CDW Consultants, Inc. (CDW) technical
assistant inspected and delineated wetland resource areas at the Fernald Property Receiving site in
relation to the Commonwealth of Massachusetts Wetlands Regulations 310 CMR 10.00 and U.S. Army
Corps of Engineers (USACE) wetlands criteria.

Five locations were flagged with tapes labeled “Wetland Boundary” at the locations labeled A-1 to A-14,
B-1 to B-19, C-1 to C-41, and D-1 to D-28. At each location soils, vegetation and hydrological indicators
were examined.

Location A was a marsh dominated by reeds (Phragmites spp.). The delineation started at the edge of
Waverley Oaks Road at the outer edge of bordering vegetated wetlands (BVW), which were also the edge
of the estimated mean annual high-water line to the Clematis Brook, a perennial stream. The delineation
ended when the edge of the marsh was greater than 200 feet from the work area along Chapel Road. This
BVW is contiguous with the separately delineated BVW (within proposed work area) to the northwest
that consisted of tree and shrub BVW within wetland flags C-26 to C-41.

Location B was probably BVW to Clematis Brook before the installation of railroad tracks adjacent to this
part of the site. Today this area is an isolated wetland with dominant plants including Red Maple (Acer
rubrum, facultative plant [FAC]), Green Ash (Fraxinus penyslvanicum, facultative wetland plant [FACW]),
American EIm (Ulmus americana, FACW), Glossy Buckthorn (Frangula alnus, FAC), and Tartarian
Honeysuckle (Lonicera tartarica, facultative upland plant [FACU]). While it meets the physical
characteristics of “Isolated Land Subject to Flooding”, on April 7 and 8, 2022 portions of the surface of the
land were wet, but there was no accumulation of surface water present.

Location C was an intermittent drainage channel that flowed through some wetland vegetation including
American Elm, Red Maple, and Silky Dogwood (Cornus amomum, FACW) that started to the north of the
former boiler building along Chapel Road and drained to a culvert at the former boiler building. The C
series continued to the west to Clematis Brook.

Location D (Clematis Brook) was identified as “Riverine”, interpreted as perennial, from the United States
Fish and Wildlife Service “Wetlands Inventory” map of the site. This stream system, the upper reaches of
which appear to be a first order stream, is identified as an intermittent stream on Massachusetts
Geographic Information System (MassGIS) and United States Geological Survey (U.S.G.S.) maps of the site.
Surface water was flowing in April when observations were made. Based on the location and
characteristics the upper reaches of this stream are intermittent. Observations made later in the growing
season (during the summer months) based on Massachusetts Wetlands Regulations criteria, when
drought conditions are not present, could be used to confirm the flow regime of this stream. The Location
D delineation included top of bank with some BVW including Silky Dogwood, Red Maple, and Skunk
Cabbage (Symplocarpus foetidis, obligate wetland plant [OBL]). The edge of these wetlands was

Appendix D -- Wetlands and Waterways D.1-1



Metropolitan Water Tunnel Program
Draft Environmental Impact Report MWRA Contract No. 7159

considered the mean annual high-water line. The stream from Location D drained to a culvert at the
former boiler building which then combined with the culverted drainage from the C intermittent stream
to the Clematis Brook BVW.

Tandem Trailer Launching/Park Road East

On April 5,2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated wetland
resource areas at the Tandem Trailer Launching/Park Road East site in relation to the Commonwealth of
Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

CDW inspected and delineated wetland resource areas at the Tandem Trailer Launching/Park Road East
site. On the southern portion of the Tandem Trailer Launching site, flags A-1 to A-6 were used to mark the
top of bank and mean annual high-water level of the perennial stream Seaverns Brook. The brook entered
a culvert at A-6.

Flags B-1 to B-9 were used to mark an isolated wetland in the northeaster portion of the Tandem Trailer
site that could be characterized as a BVW to two roadway culverts that drain from significantly higher
elevations to the north. Other features at the Tandem Trailer site were examined (ditches and depressed
areas) and determined to not be wetland resource areas due to lack of hydric soils and/or wetland
vegetation and wetland hydrology characteristics.

The F series of flags F-1 to F-38 began at flag F-1 which was located to the east of Park Road starting in an
upland banking to the roadway. Flag F-1 marked the start of a channel that was above all wetlands, and
thus not jurisdictional by Massachusetts Wetlands Regulations. The channel contained wetland
vegetation at flag F-2/F-3 including Smartweed (Polygonum pensylvanicum, FACW). The intermittent
stream continued through culverts and through Red Maple BVW at location F-14. At location F-33 and F-
34 the intermittent stream when under a former exit ramp at the site through a culvert. After an expanse
of upland, the F series continues at a concrete culvert on the Bifurcation site with flags F-35 and F-36 to
F-37 and F-38.

Bifurcation Launching

On March 31 and April 5, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and
delineated wetland resource areas at the Bifurcation Launching site in relation to the Commonwealth of
Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

The wetland flag B series (B-1 to B-9) to the north of the Bifurcation site included a concrete intermittent
stream with some BVW to the east.

The D series on the southern portion of the Bifurcation site appears to receive drainage from the A series
of flags at the intermittent stream at the Park Road West site. The D series to the south of the Park Road
East site appears to receive drainage from the A intermittent stream at the Park Road West site. The D
series flags start at the exit from a under roadway culvert. On April 5, 2022, water was flowing through
the culvert into the D intermittent stream. Water Cress (Nasturtium officinale, OBL), Common Reed
(Phragmites australis, FACW), and Black Elderberry (Sambucus nigra, FACW) were observed within the
first section of the D intermittent stream. At flags D-12 and D-13 a corrugated metal open culvert was
present to the end of the D series flags (D-19) at the start of the C series flags.
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The C series (C-1 to C16) included the top of bank to an intermittent stream, where the bank included
asphalt side walls. The C series drains to the A series of wetland flags at the Bifurcation site (A-1 to A-10),
which included BVW to an intermittent stream. Bordering vegetated wetland vegetation at flag A-3
included White Pine (Pinus strobus, FACU), Glossy Buckthorn, Jewelweed (Impatiens capensis, FACW), and
unidentified (no flowering or fruit available) sedges and grasses. Wetland soils were hydric, and soils were
saturated to the surface near flag A-3.

The E series (E-1 to E-22) on the northern portion of the Bifurcation site delineated an intermittent stream
which appeared to drain to the B series to the north of the Bifurcation site through an under-roadway
culvert. Purple Loosestrife (Lythrum salicaria, OBL) was observed along the E series intermittent stream.
The B series (B-1 to B-9) to the north of the Bifurcation site included a concrete bottomed intermittent
stream.

The F series on the northwestern portion of the Bifurcation site is a continuation of an intermittent stream
from the Park Road East site that went under a former exit ramp and ended at F-37 and F-38 on the
Bifurcation site.

Park Road West Receiving/Large Connection

On March 31, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated
wetland resource areas at the Park Road West Receiving/Large Connection site in relation to the
Commonwealth of Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

Wetland areas at the Park Road West site were flagged with tapes labeled “Wetland Delineation” at the
locations labeled A-1 to A-12 (intermittent stream with some bordering vegetated wetland or BVW within)
on the southern portion of the site and B-1 to B-5 (BVW to intermittent stream) on the northern portion
of the site. Wetland vegetation at A-12 included Common Cattail (Typha latifolia, OBL), and Purple
Loosestrife. Hydric soils were present, and soils were saturated to the surface. Thus, a BVW was present
at the highest elevations of this intermittent stream.

The B series delineated a stone walled bordered intermittent stream that included wetland species
including Common Cattail, Red Maple, and Purple Loosestrife. This intermittent stream drained to a
culvert that appeared to be oriented towards the highway and also received possible roadway drainage.

Highland Avenue Northwest Receiving
On April 12, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated
wetland resource areas at the Highland Avenue Northwest Receiving site. The Highland Avenue Northwest

site did not appear to have any wetland features.

Highland Avenue Northwest/Southwest Launching

On April 12, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated
wetland resource areas at the Highland Avenue Northwest/Southwest Launching sites in relation to the
Commonwealth of Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

The Highland Avenue Northwest site did not appear to have any wetland features.
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The Highland Avenue Southwest site appeared to be all upland, with what appeared to be a dried swale
along the east side of the site, oriented north to south. Water from this area may drain under the highway
to the central portion of land between the Highland Avenue Southwest and Southeast sites, and then
drain to the drainage feature in the Highland Avenue Southeast site.

Highland Avenue Northeast/Southeast Launching

On April 12, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated
wetland resource areas at the Highland Avenue Northeast/Southeast Launching sites in relation to the
Commonwealth of Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

An area outside of the Highland Street Northeast site near Highland Avenue was under construction and
did have a constructed wetland feature and overfill outfall for roadway drainage in the southern portion
of the Highland Street Northeast site work area. The mapped location of this wetland area is approximate.

A linear drainage feature on the Highland Avenue Southeast site was delineated with flags A-1 through A-
12. This area contained Cattails (Typha spp.), Soft Rush (Juncus effusus), Elderberry (Sambucus
canadensis), and other species. Soils were hydric within the channel, and water was present on April 12,
2022. This drainage area is either non-jurisdictional based on the date of construction or could be
considered an intermittent stream.

A constructed wetland feature and overfill outfall for roadway drainage was also present outside of the
northeastern portion of the Highland Avenue Southeast site and near Highland Avenue. Roadside
drainage that may be an intermittent stream is also located outside to the southeast of the Highland
Avenue Southeast site on the opposite side of the off ramp. The mapped locations of these wetland areas
are approximate.

Water from the Highland Avenue Southwest site may drain under the highway to the central portion of
land between the Southwest and Southeast sites, and then drain to the drainage feature in the Highland
Avenue Southeast site.

On May 10, 2022, CDW inspected and delineated a section of the Charles River off the end of Fremont
Street where the proposed discharge pipeline will discharge into the Charles River. The wetlands
delineated included top of inland bank which was also the estimated mean annual high-water line. The
Charles River is classified as a Riverine wetland area. Orange “Wetland Boundary” tapes B-1 to B-8 were
placed at the top of bank starting at approximately 100 feet to the south of Fremont Street to
approximately 100 feet to the north at the railroad bridge.

American Legion Receiving

On April 1 and April 4, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and
delineated wetland resource at the American Legion Receiving site in relation to the Commonwealth of
Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

Five locations were flagged with tapes labeled “Wetland Delineation” at the locations labeled A-1 to A-
16, B-1 to B-12, C-1 to C-12, D-1 to D-22, and E-1 to E-16. At each location the soils, vegetation and
hydrological indicators were examined.
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Location A was to the south of the proposed work area off the south side of the American Legion Highway.
Location A is an intermittent stream that drains to the east and then south. Location A begins immediately
south of the American Legion Highway and may receive roadway drainage. It begins at an elevation and
location that is above and separate from Canterbury Brook (location B) which flows into the site from the
west and under the American Legion Highway. The top of bank included some BVW within the flags
including Spotted Touch Me Not (Impatiens capensis, FACW) and American Elm. Water flow began at
flags A10 and A11. The intermittent stream appears to drain to Canterbury Brook to the south, outside of
the area delineated. USACE wetland delineation forms were completed for location A-16. This was a
disturbed area with much fill material along the banks of the stream.

Location B was off the north side of the American Legion Highway and to the west starting near a cemetery
and extending east to land that is currently occupied by the “Landscape Express” company. Various
sources have been examined to determine if the stream is perennial or intermittent. In April 2022,
typically a wet time of year, water flowed in portions of the stream. A MassGIS map of the site showed
the stream as an intermittent stream throughout its course, from the cemetery to the west to the east.
The U.S. Fish & Wildlife Wetlands Inventory map of the site showed the water course as “Riverine”. The
1987 U.S.G.S. map of “Boston South” shows the stream throughout its course as intermittent (thin blue
line). This was compared to a thicker blue line that represented a perennial stream that flows through
the Arnold Arboretum nearby. At this time, it appears the stream is intermittent throughout its course
through the site. Further investigation can be done following Massachusetts Wetlands Regulations 310
CMR 10.00 criteria to confirm the status of the stream. As a conservative measure for this project,
Canterbury Brook will be considered a perennial stream.

The top of bank of Canterbury Brook was delineated with flags B-1 through B-12. Poison Ivy
(Toxicodendron radicans, FAC), Red Maple, and Water Cress plants were observed at the top of bank,
within areas of BVW, and within the channel, respectively. The soils in this area and throughout the site
on the northern side of the highway are Udorthents or disturbed or filled soils with wet substratum. The
B delineation ended where the stream was culverted under American Legion Highway. Canterbury Brook
then continues east to the south of location A.

Location C is an intermittent drainage channel that drains from the west to the east that was separated
from the B delineation and stream by an area of upland.

Location D was further east off the northern side of American Legion Highway and drained from the west
to the east. A portion of this channel to the west appeared to be above all wetlands and thus did not
appear to be jurisdictional based on Massachusetts regulations. Flags D-1 to D-10 were placed further to
the east, where wetland vegetation including Spotted Touch Me Not was present within the channel. This
area appeared to be an intermittent stream. Further east past upland that separated location D, location
E was delineated.

Location E was BVW to intermittent stream drainage. The E wetland delineation, including flags E-1 to E-
16 was separated from D by an expanse of upland. Wetland vegetation within location E included
American Elm, Water Cress, Common Buckthorn (Rhamnus cathartica, FAC), Glossy Buckthorn, and Silky
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Dogwood. Soils were hydric and low chroma to a depth of 20 inches, and soils were saturated to or near
the surface.

Connection/Isolation Valve Sites

School Street Connection

CDW did not perform a site visit to the School Street Connection site. No wetlands or certified vernal pools
are mapped within 100-feet of the site, and no surface water bodies are located within 200 feet of the
site.

Cedarwood Pumping Station Connection

On April 14, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated
wetland resource areas at the Cedarwood Pumping Station Connection site in relation to the
Commonwealth of Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

BVW to intermittent streams that drain to the Charles River were flagged with tapes labeled “Wetland
Boundary” at the locations labeled A-1 to A-25, from east to west, ending at an intermittent channel to
the north. The BVW was a red maple and shrub swamp. Wetlands vegetation at flags A-7 to A-8 included
Red Maple, Sugar Maple (Acer saccharum, FACU), and Black Walnut (Juglans nigra, FACU, note — at edge)
trees; Silky Dogwood shrubs and Spotted Touch Me Not and White Avens (Geum canadense, FAC)
herbaceous plants. An unidentified grape vine was also present at flags A-7 to A-8.

Two existing detention ponds were also observed at the site. These had previously been delineated (top
of bank) with red tapes. The delineations appeared to be accurate. The school at the site, the William F.
Stanley Elementary School, opened in 2003. Based on presumed recent construction, the detention
basins, being constructed after 1996, would not be considered a regulated wetland resource area per 310
CMR 10.00 as long as they were properly maintained, which they appeared to be.

Hegarty Pumping Station Connection

On April 14, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected and delineated
wetland resource areas at the Hegarty Pumping Station Connection site in relation to the Commonwealth
of Massachusetts Wetlands Regulations 310 CMR 10.00 and USACE wetlands criteria.

The top of bank and mean annual high-water line to Rosemary Brook (perennial stream) was flagged with
tapes labeled “Wetland Boundary” at the locations labeled A-1 to A-6, and then directly from A-6 to A-12.
An area of BVW was also delineated from A-6 through A-12. The BVW was a green ash and skunk cabbage
swamp. Vegetation observed within the wetland delineation flag A-10 included Green Ash, White Ash
(Fraxinus americana, FACU), saplings of American Elm, Apple (Malus domestica, UPL), and herbaceous
Skunk Cabbage.

St. Mary’s Street Pumping Station Connection
CDW did not perform a site visit to the St. Mary’s Street Pumping Station Connection site. No wetlands or

certified vernal pools are mapped within 100-feet of the site, and no surface water bodies are located
within 200 feet of the site.

Appendix D -- Wetlands and Waterways D.1-6



Metropolitan Water Tunnel Program
Draft Environmental Impact Report MWRA Contract No. 7159

Newton Street Pumping Station Connection

On April 1, 2022, William E. Kuriger, Ph.D. and a CDW technical assistant inspected the Newton Street
Pumping Station Connection site in relation to the Commonwealth of Massachusetts Wetlands
Regulations 310 CMR 10.00 and USACE wetlands criteria.

The open land to the rear (north) of the building at the site was walked, vegetation was observed, and soil
samples were collected. The soils in the middle of the open land included upland soils, with a surface
horizon with a Munsell rating of 10YR 3/2 to about 10 inches deep, below which was a “B” horizon rated
10YR 4/3. The soil was not hydric. Based on CDW’s observations there were no wetland resource areas at
the site.

Southern Spine Mains Connection
CDW did not perform a site visit to the Southern Spine Mains Connection site. No wetlands or certified

vernal pools are mapped within 100-feet of the site, and no surface water bodies are located within 200
feet of the site.

Hultman Aqueduct Isolation Valve
CDW did not perform a site visit to the Hultman Aqueduct Isolation Valve site. No wetlands or certified

vernal pools are mapped within 100-feet of the site. The Charles River is located within 200 feet to the
north of the site.

Appendix D -- Wetlands and Waterways D.1-7



Metropolitan Water Tunnel Program
Draft Environmental Impact Report

Wetland Determination Data Forms

Wetland determination forms are included for the following sites:

e lLaunching and Receiving Sites
o Fernald Property Receiving
o Bifurcation Launching
o Highland Avenue Northwest Receiving
o American Legion Receiving
e Connection/Isolation Valve Sites
o Cedarwood Pumping Station Connection
o Hegarty Pumping Station Connection
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Fernald Property Receiving

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):  Perennial stream bed

Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 318228

City/County: Waltham/Middlesex Sampling Date: 04/08/2022
State:  MA Sampling Point:  upland c-37
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4695038 Datum: 1983

Soil Map Unit Name: Freetown Muck / Canton fine sandy loam

NWI classification: Riverine

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No x within a Wetland? Yes No X
Wetland Hydrology Present? Yes No x If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
____Surface Water (A1) ____Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)
____Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No x Depth (inches):
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point: ~ Upland C-37

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Fraxinus americana 25 Yes FACU Number of Dominant Species
2. Acer platanoides 25 Yes UPL That Are OBL, FACW, or FAC: 2 (A)
3. Ulmus americana 10 No FACW Total Number of Dominant
4. Quercus rubra 10 No FACU Species Across All Strata: 6 (B)
5. Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 33.3% (A/B)
7. Prevalence Index worksheet:
70 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Ulmus americana 20 Yes FACW FACW species 45 X2= 90
2. Lindera benzoin 15 Yes FACW FAC species 0 x3= 0
3 FACU species 70 X4 = 280
4. UPL species 40 x5= 200
5 Column Totals: 155 (A) 570 (B)
6 Prevalence Index = B/A = 3.68
7 Hydrophytic Vegetation Indicators:
35 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Alliaria petiolata 35 Yes FACU 3 - Prevalence Index is <3.0*
2. 4 - Morphological Adaptationsl (Provide supporting
3 data in Remarks or on a separate sheet)
4. Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in
9. diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
35 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Celastrus orbiculatus 15 Yes UPL height.
2
3 Hydrophytic
' Vegetation
4 Present? Yes No X
15 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point  Upland C-37

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-5 10YR 3/2 100

5-16 10YR 4/3 100
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
___Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ___lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No x

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Fernald Property Receiving

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):  Perennial stream bed

Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 318228

City/County: Waltham/Middlesex Sampling Date: 04/08/2022
State:  MA Sampling Point:  wetland c-37
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4695038 Datum: 1983

Soil Map Unit Name: Freetown Muck / Canton fine sandy loam

NWI classification: Riverine

Are climatic / hydrologic conditions on the site typical for this time of year?
Are Vegetation , Soil

Are Vegetation , Soil

, or Hydrology significantly disturbed?

, or Hydrology naturally problematic?

Yes x No (If no, explain in Remarks.)

Are “Normal Circumstances” present? Yes x No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes X No

Yes X No
Yes X No

Hydrophytic Vegetation Present?
Hydric Soil Present?
Wetland Hydrology Present?

Is the Sampled Area
within a Wetland? Yes X No
If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

_X_Surface Water (A1)
_X_High Water Table (A2)
_X_ Saturation (A3)
____Water Marks (B1)
____Sediment Deposits (B2)
____ Drift Deposits (B3)
____Algal Mat or Crust (B4)
____Iron Deposits (B5)

Aguatic Fauna (B13)
Marl Deposits (B15)

Thin Muck Surface (C7)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)

X Water-Stained Leaves (B9)

____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

___Drainage Patterns (B10)
____Moss Trim Lines (B16)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Stunted or Stressed Plants (D1)
____Geomorphic Position (D2)
____Shallow Aquitard (D3)
____Microtopographic Relief (D4)
____FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes x No Depth (inches):
Water Table Present? Yes x No Depth (inches):
Saturation Present? Yes X No Depth (inches):

(includes capillary fringe)

2 Wetland Hydrology Present?

[ee]

Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point:  Wetland C-37

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Fraxinus pennsylvanica 35 Yes FACW Number of Dominant Species
2 That Are OBL, FACW, or FAC: 5 (A)
3 Total Number of Dominant
4. Species Across All Strata: 8 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 62.5% (A/B)
7 Prevalence Index worksheet:
35 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 15 x1l= 15
1. Cornus amomum 15 Yes FACW FACW species 85 X2= 170
2. Rosa multiflora 20 Yes FACU FAC species 0 x3= 0
3. Crataegus spp. FACU species 35 X4 = 140
4. Ulmus americana 10 Yes FACW UPL species 15 x5= 75
5. Lindera benzoin 5 No FACW Column Totals: 150 (A) 400 B)
6. Prevalence Index = B/A = 2.67
7. Hydrophytic Vegetation Indicators:
50 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) X 2 - Dominance Test is >50%
1. Alliaria petiolata 15 Yes FACU X 3 - Prevalence Index is <3.0°
2. Impatiens capensis 20 Yes FACW 4 - Morphological Adaptations® (Provide supporting
3. Symplocarpus foetidus 15 Yes OBL data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
50 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Celastrus orbiculatus 15 Yes UPL height.
2
3 Hydrophytic
) Vegetation
4 Present? Yes X No
15 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point Wetland C-37

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-18 10YR 2/2 100 Sandy

18-22 10YR 5/2 80 10YR 5/6 20 C M Sandy
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
_X_Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ___lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site:  Bifurcation Launching

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):  BVW, Intermittent Stream
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 313545

City/County: Weston/Middlesex Sampling Date: 03/31/2022
State:  MA Sampling Point:  siupland A-3
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4690111 Datum: 1983

Soil Map Unit Name: Udorthents, urban land complex

NWI classification: Upland

Are climatic / hydrologic conditions on the site typical for this time of year?
Are Vegetation x , Sail X

Are Vegetation , Soil

, or Hydrology significantly disturbed?

, or Hydrology naturally problematic?

Yes x No (If no, explain in Remarks.)

Are “Normal Circumstances” present? Yes x No

(If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No
Hydric Soil Present? Yes No
Wetland Hydrology Present? Yes No x

Is the Sampled Area
within a Wetland?
If yes, optional Wetland Site ID:

Yes No X

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

____Surface Water (A1)
____High Water Table (A2)
____Saturation (A3)
____Water Marks (B1)
____Sediment Deposits (B2)
____ Drift Deposits (B3)
____Algal Mat or Crust (B4)
____Iron Deposits (B5)

Aguatic Fauna (B13)
Marl Deposits (B15)

Thin Muck Surface (C7)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)

Water-Stained Leaves (B9)

____Hydrogen Sulfide Odor (C1)
____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
___Presence of Reduced Iron (C4)

____Recent Iron Reduction in Tilled Soils (C6)

___Drainage Patterns (B10)
____Moss Trim Lines (B16)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

____Stunted or Stressed Plants (D1)
____Geomorphic Position (D2)
____Shallow Aquitard (D3)
____Microtopographic Relief (D4)
____FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No x Depth (inches):
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x
(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:
Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point:  Bi Upland A-3

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Pinus strobus 30 Yes FACU Number of Dominant Species
2. Picea abies 15 No UPL That Are OBL, FACW, or FAC: 4 (A)
3. Rhamnus cathartica 20 Yes FAC Total Number of Dominant
4. Fraxinus pennsylvanica 15 No FACW Species Across All Strata: 8 (B)
5. Carya laciniosa 10 No FACW Percent of Dominant Species
6. That Are OBL, FACW, or FAC: 50.0% (A/B)
7. Prevalence Index worksheet:
90 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Rhamnus cathartica 25 Yes FAC FACW species 30 X2= 60
2. Frangula alnus 15 Yes FAC FAC species 70 x3= 210
3 FACU species 60 X4 = 240
4. UPL species 30 x5= 150
5 Column Totals: 190 (A) 660 (B)
6 Prevalence Index = B/A = 3.47
7 Hydrophytic Vegetation Indicators:
40 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Reynoutria japonica 10 Yes FACU 3 - Prevalence Index is <3.0*
2. Frangula alnus 10 Yes FAC 4 - Morphological Adaptations® (Provide supporting
3. Alliaria petiolata 20 Yes FACU data in Remarks or on a separate sheet)
4. Onoclea sensibilis 5 No FACW Problematic Hydrophytic Vegetation® (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6. be present, unless disturbed or problematic.
7. Definitions of Vegetation Strata:
8. Tree — Woody plants 3 in. (7.6 cm) or more in
9. diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
45 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Celastrus orbiculatus 15 Yes UPL height.
2
3 Hydrophytic
' Vegetation
4 Present? Yes No X
15 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point Bi Upland A-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-5 10YR 2/2 100

5-15 10YR 4/3 100
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
___Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ____lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No x

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site:  Bifurcation Launching

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):  BVW, Intermittent Stream
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 313545

City/County: Weston/Middlesex Sampling Date: 03/31/2022
State:  MA Sampling Point:  siwetiand A3
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4690111 Datum: 1983

Soil Map Unit Name: Udorthents, urban land complex

NWI classification: Upland

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation x , Sail X, or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No
Hydric Soil Present? Yes No
Wetland Hydrology Present? Yes x No

Is the Sampled Area
within a Wetland?
If yes, optional Wetland Site ID:

Yes X

No

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:
Primary Indicators (minimum of one is required; check all that apply)

Secondary Indicators (minimum of two required)
Surface Soil Cracks (B6)

_X_Surface Water (A1)
_X_High Water Table (A2)
_X_ Saturation (A3)
____Water Marks (B1)
____Sediment Deposits (B2)
____ Drift Deposits (B3)
____Algal Mat or Crust (B4)
____Iron Deposits (B5)

_X_Water-Stained Leaves (B9)
____Aquatic Fauna (B13)
____Marl Deposits (B15)
____Hydrogen Sulfide Odor (C1)

Oxidized Rhizospheres on Living Roots (C3) Saturation Visible on Aerial Imagery (C9)

Presence of Reduced Iron (C4)
Recent Iron Reduction in Tilled Soils (C6)
Thin Muck Surface (C7)

___Drainage Patterns (B10)
____Moss Trim Lines (B16)
____Dry-Season Water Table (C2)
____Crayfish Burrows (C8)

Stunted or Stressed Plants (D1)
Geomorphic Position (D2)
Shallow Aquitard (D3)

Inundation Visible on Aerial Imagery (B7) Other (Explain in Remarks)

Sparsely Vegetated Concave Surface (B8)

Microtopographic Relief (D4)
FAC-Neutral Test (D5)

Field Observations:

Surface Water Present? Yes No Depth (inches):
Water Table Present? Yes No Depth (inches):
Saturation Present? Yes X No Depth (inches):

(includes capillary fringe)

10
5 Wetland Hydrology Present?

4

Yes X No

Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point: Bi Wetland A-3
Absolute Dominant Indicator

Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Pinus strobus 30 Yes FACU Number of Dominant Species
2. Robinia pseudoacacia 10 Yes FACU That Are OBL, FACW, or FAC: 2 (A)
3 Total Number of Dominant
4. Species Across All Strata: 7 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 28.6% (A/B)
7 Prevalence Index worksheet:
40 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Frangula alnus 25 Yes FAC FACW species 15 X2= 30
2 FAC species 25 x3= 75
3 FACU species 40 X4 = 160
4. UPL species 15 x5= 75
5 Column Totals: 95 (A) 340 (B)
6 Prevalence Index = B/A = 3.58
7 Hydrophytic Vegetation Indicators:
25 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Impatiens capensis 15 Yes FACW 3 - Prevalence Index is <3.0*
2. Carex spp. 35 Yes X 4 - Morphological Adaptations® (Provide supporting
3. Graminiae 20 Yes data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
70 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Celastrus orbiculatus 15 Yes UPL height.
2
3 Hydrophytic
) Vegetation
4 Present? Yes X No

15 =Total Cover

Remarks: (Include photo numbers here or on a separate sheet.)
Sedges, Carex spp. Are typically FAC, FACW or OBL wetland species. No flowers or fruit prevents positvie ID.
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SOIL Sampling Point Bi Wetland A-3

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-15 10YR 3/1 100

15-20 5GY 5/1 100
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
_X_Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ____lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Highland Avenue Northwest Receiving - Charles River

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 316689

Valley, Riverine

City/County: Needham/Essex Sampling Date: 05/10/22
State:  MA Sampling Point:  upland B-5
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: __ 3
Long: 4686282 Datum: 1983

Soil Map Unit Name: Urban Land NWI classification: Upland to Riverine

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No___ (If no, explain in Remarks.)

Are Vegetation , Soil _x_.,or Hydrology _significantly disturbed? Are “Normal Circumstances” present? Yes X No_
Are Vegetation ,So0il ___ ,orHydrology __ naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No x within a Wetland? Yes No X
Wetland Hydrology Present? Yes No x If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
____Surface Water (A1) ____Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)
____Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No x Depth (inches):
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:

Appendix D -- Wetlands and Waterways D.1-21

US Army Corps of Engineers Northcentral and Northeast Region — Version 2.0



VEGETATION — Use scientific names of plants. Sampling Point: ~ Upland B-5

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Acer platanoides 10 Yes UPL Number of Dominant Species
2. Morus alba 20 Yes FACU That Are OBL, FACW, or FAC: 2 (A)
3. Malus spp. 10 ves Total Number of Dominant
4. Species Across All Strata: 9 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 22.2% (A/B)
7 Prevalence Index worksheet:
40 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Rosa multiflora 15 Yes FACU FACW species 0 X2= 0
2. Ailanthus altissima 20 Yes UPL FAC species 30 x3= 90
3. Frangula alnus 15 Yes FAC FACU species 80 X4 = 320
4. UPL species 30 x5= 150
5 Column Totals: 140 (A) 560 (B)
6 Prevalence Index = B/A = 4.00
7 Hydrophytic Vegetation Indicators:
50 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Solanum nigrum 20 Yes FACU 3 - Prevalence Index is <3.0*
2. Alliaria petiolata 25 Yes FACU 4 - Morphological Adaptations® (Provide supporting
3 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
45 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Toxicodendron radicans 15 Yes FAC height.
2
3 Hydrophytic
) Vegetation
4 Present? Yes No X
15 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point  Upland B-5
Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)
Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Type1 Loc? Texture Remarks
0-5 10YR 4/2 100 Fill soils
5-8 10YR 5/3 100
8-18 10YR 4/3 100

1Type: C=Concentration

, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
____Histosol (A1)
____Histic Epipedon (A2)
____Black Histic (A3)

Hydrogen Sulfide (A4)

Stratified Layers (A5

___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____Sandy Gleyed Matrix (S4)

Sandy Redox (S5)
Stripped Matrix (S6)
Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

___Polyvalue Below Surface (S8) (LRR R,
MLRA 149B)

____Thin Dark Surface (S9) (LRR R, MLRA 149B)

____High Chroma Sands (S11) (LRR K, L)

) ____Loamy Mucky Mineral (F1) (LRR K, L)

____Loamy Gleyed Matrix (F2)

___Depleted Matrix (F3)

____Redox Dark Surface (F6)

___Depleted Dark Surface (F7)

____Redox Depressions (F8)

___Marl (F10) (LRR K, L)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10) (LRR K, L, MLRA 149B)
___Coast Prairie Redox (A16) (LRRK, L, R)
____5cm Mucky Peat or Peat (S3) (LRR K, L, R)
___Polyvalue Below Surface (S8) (LRR K, L)
____Thin Dark Surface (S9) (LRR K, L)
___Iron-Manganese Masses (F12) (LRR K, L, R)
____Piedmont Floodplain Soils (F19) (MLRA 149B)
___Mesic Spodic (TAB) (MLRA 144A, 145, 149B)
____Red Parent Material (F21)

___Very Shallow Dark Surface (F22)

____ Other (Explain in Remarks)

Restrictive Layer (if observed):

Type:
Depth (inches): Hydric Soil Present? Yes  No_ x
Remarks:
Fill soils.
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Highland Avenue Northwest Receiving - Charles River

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 316689

Valley, Riverine

City/County: Needham/Norfolk Sampling Date: 04/01/2022
State:  MA Sampling Point:  wetland B-5
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: __ 3
Long: 4686282 Datum: 1983

Soil Map Unit Name: Water

NWI classification: Riverine

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes x No Is the Sampled Area
Hydric Soil Present? Yes x No within a Wetland? Yes X No
Wetland Hydrology Present? Yes x No If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
_X_Surface Water (A1) ____Water-Stained Leaves (B9)
_X_High Water Table (A2) ____Aquatic Fauna (B13)

_X_ Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes x No Depth (inches): 12
Water Table Present? Yes x No Depth (inches):
Saturation Present? Yes X No Depth (inches): 1 Wetland Hydrology Present? Yes x No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point:  Wetland B-5

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. None Number of Dominant Species
2 That Are OBL, FACW, or FAC: 2 (A)
3 Total Number of Dominant
4. Species Across All Strata: 3 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 66.7% (A/B)
7 Prevalence Index worksheet:
=Total Cover Total % Cover of: Multiply by:

Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Frangula alnus 20 Yes FAC FACW species 0 X2= 0
2 FAC species 30 x3= 90
3 FACU species 5 X4 = 20
4. UPL species 0 x5= 0
5 Column Totals: 35 (A) 110 B)
6 Prevalence Index =B/A = 3.14
7 Hydrophytic Vegetation Indicators:

20 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) X 2 - Dominance Test is >50%
1. Reynoutria japonica 5 Yes FACU 3 - Prevalence Index is <3.0*
2 4 - Morphological Adaptationsl (Provide supporting
3 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless

5 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Toxicodendron radicans 10 Yes FAC height.
2
3 Hydrophytic

' Vegetation

4 Present? Yes X No

10 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point  Wetland B-5

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks
0-6 10YR 5/3 100 Sands
6-8 10YR 2/1 100
8-15 10YR 3/2 100

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10) (LRR K, L, MLRA 149B)
___Coast Prairie Redox (A16) (LRR K, L, R)
____5cm Mucky Peat or Peat (S3) (LRRK, L, R)
____Polyvalue Below Surface (S8) (LRR K, L)
____Thin Dark Surface (S9) (LRR K, L)

Hydric Soil Indicators:
____Histosol (A1)
____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5)

____Polyvalue Below Surface (S8) (LRR R,

MLRA 149B)
____Thin Dark Surface (S9) (LRR R, MLRA 149B)
____High Chroma Sands (S11) (LRR K, L)
____Loamy Mucky Mineral (F1) (LRR K, L)

_Xx_Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)

____Stripped Matrix (S6)

___Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)
____Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)
___Marl (F10) (LRR K, L)

____lIron-Manganese Masses (F12) (LRR K, L, R)
____Piedmont Floodplain Soils (F19) (MLRA 149B)
___Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:

Depth (inches):

Hydric Soil Present?

Yes X No

Remarks:
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WETLAND DETERMINATION DATA FORM - Northcentral and Northeast Region

Project/Site: American Legion Receiving

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):  Swale, intermittent stream

Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 326912

City/County: Boston/Essex Sampling Date: 04/01/2022
State:  MA Sampling Point:  upland A-16
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: __ 3
Long: 4684195 Datum: 1983

Soil Map Unit Name: Udorthents, wet substratum

NWI classification: Upland to riverine

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation , Soil X, or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No x within a Wetland? Yes No X
Wetland Hydrology Present? Yes No x If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
____Surface Water (A1) ____Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)
____Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No x Depth (inches):
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point:  Upland A-16

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Populus deltoides 30 Yes FAC Number of Dominant Species
2 That Are OBL, FACW, or FAC: 1 (A)
3 Total Number of Dominant
4. Species Across All Strata: 4 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 25.0% (A/B)
7 Prevalence Index worksheet:
30 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Rosa multiflora 15 Yes FACU FACW species 0 X2= 0
2 FAC species 30 x3= 90
3 FACU species 30 X4 = 120
4. UPL species 10 x5= 50
5 Column Totals: 70 (A) 260 B)
6 Prevalence Index = B/A = 3.71
7 Hydrophytic Vegetation Indicators:
15 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Reynoutria japonica 15 Yes FACU 3 - Prevalence Index is <3.0*
2 4 - Morphological Adaptationsl (Provide supporting
3 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
15 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Celastrus orbiculatus 10 Yes UPL height.
2
3 Hydrophytic
) Vegetation
4 Present? Yes No X
10 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point  Upland A-16

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-15 10YR 3/2 80 7.5YR 3/2 20 Fill with gravel
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
___Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ___lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes No x
Remarks:
Fill soils.
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: American Legion Receiving

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):  Swale, intermittent stream

Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 326912

City/County: Boston/Essex Sampling Date: 04/01/2022
State:  MA Sampling Point:  wetiand A-16
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: __ 3
Long: 4684195 Datum: 1983

Soil Map Unit Name: Udorthents, wet substratum

NWI classification: Upland to riverine

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation , Soil X, or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes x No Is the Sampled Area
Hydric Soil Present? Yes x No within a Wetland? Yes X No
Wetland Hydrology Present? Yes x No If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
_X_Surface Water (A1) _X_Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)

_X_ Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes x No Depth (inches): 3
Water Table Present? Yes x No Depth (inches): 0
Saturation Present? Yes X No Depth (inches): 0 Wetland Hydrology Present? Yes x No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point:  Wetland A-16

Absolute Dominant Indicator

Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Ulmus americana 20 Yes FACW Number of Dominant Species
2 That Are OBL, FACW, or FAC: 2 (A)
3 Total Number of Dominant
4. Species Across All Strata: 3 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 66.7% (A/B)
7 Prevalence Index worksheet:

20 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Rosa multiflora 15 Yes FACU FACW species 20 X2= 40
2 FAC species 15 x3= 45
3 FACU species 15 X4 = 60
4. UPL species 0 x5= 0
5 Column Totals: 50 (A) 145 (B)
6 Prevalence Index =B/A = 2.90
7 Hydrophytic Vegetation Indicators:

15 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) X 2 - Dominance Test is >50%
1. Rumex crispus 15 Yes FAC X 3 - Prevalence Index is <3.0°
2 4 - Morphological Adaptationsl (Provide supporting
3 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless

15 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. height.
2
3 Hydrophytic

) Vegetation
4 Present? Yes X No
=Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL

Sampling Point Wetland A-16

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks
0-6 10YR 2/2 100 Loamy/Clayey
6-12 10YR 3/2 100 Loamy/Clayey
12-16 10YR 4/1 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
____Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5)
___Depleted Below Dark Surface (A11)
_X_Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)

___ Dark Surface (S7)

Polyvalue Below Surface (S8) (LRR R,
MLRA 149B)

____High Chroma Sands (S11) (LRR K, L)
____Loamy Mucky Mineral (F1) (LRR K, L)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)

____Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

___Marl (F10) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10) (LRR K, L, MLRA 149B)
___Coast Prairie Redox (A16) (LRR K, L, R)
____5cm Mucky Peat or Peat (S3) (LRRK, L, R)
____Polyvalue Below Surface (S8) (LRR K, L)
____Thin Dark Surface (S9) (LRR K, L)
___lIron-Manganese Masses (F12) (LRR K, L, R)
____Piedmont Floodplain Soils (F19) (MLRA 149B)
_2_Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes X No

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Cedarwood Pumping Station Connection

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 314616

Valley

City/County: Waltham/Middlesex Sampling Date: 04/14/2022
State:  MA Sampling Point:  upiand A7ea8
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4692928 Datum: 1983

Soil Map Unit Name: Udorthents, sandy

NWI classification: Emergent, Forested

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No x within a Wetland? Yes No X
Wetland Hydrology Present? Yes No x If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
____Surface Water (A1) ____Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)
____Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No x Depth (inches):
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point: Upland A7&A8

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Malus sylvestris 30 Yes UPL Number of Dominant Species
2. Juglans nigra 30 Yes FACU That Are OBL, FACW, or FAC: 0 (A)
3 Total Number of Dominant
4. Species Across All Strata: 7 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 0.0% (A/B)
7 Prevalence Index worksheet:
60 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Rosa multiflora 15 Yes FACU FACW species 0 X2= 0
2 FAC species 10 x3= 30
3 FACU species 75 X4 = 300
4. UPL species 40 x5= 200
5 Column Totals: 125 (A) 530 (B)
6 Prevalence Index = B/A = 4.24
7 Hydrophytic Vegetation Indicators:
15 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Alliaria petiolata 30 Yes FACU 3 - Prevalence Index is <3.0*
2. Geum canadense 10 No FAC 4 - Morphological Adaptations® (Provide supporting
3. Graminiae 15 Yes data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
55 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Celastrus orbiculatus 10 Yes UPL height.
2. Vitis spp. 25 Yes
3 Hydrophytic
' Vegetation
4 Present? Yes No X
35 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL

Sampling Point Upland A7&A8

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks
0-3 10YR 2/2 100 Loamy/Clayey
3-14 10YR 3/2 100 Loamy/Clayey
14-20 10YR 4/3 100 Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
____Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)
___Dark Surface (S7)

Polyvalue Below Surface (S8) (LRR R,
MLRA 149B)

____High Chroma Sands (S11) (LRR K, L)
____Loamy Mucky Mineral (F1) (LRR K, L)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)

____Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

___Marl (F10) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10) (LRR K, L, MLRA 149B)
___Coast Prairie Redox (A16) (LRR K, L, R)
____5cm Mucky Peat or Peat (S3) (LRRK, L, R)
____Polyvalue Below Surface (S8) (LRR K, L)
____Thin Dark Surface (S9) (LRR K, L)
____lIron-Manganese Masses (F12) (LRR K, L, R)
____Piedmont Floodplain Soils (F19) (MLRA 149B)
___Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No x

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Cedarwood Pumping Station Connection

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 314616

Valley

City/County: Waltham/Middlesex Sampling Date: 04/14/2022
State:  MA Sampling Point:  wetand a7z48
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _ 3-8
Long: 4692928 Datum: 1983

Soil Map Unit Name: Udorthents, sandy

NWI classification: Emergent, Forested

Are climatic / hydrologic conditions on the site typical for this time of year?
, Sail

Yes x No (If no, explain in Remarks.)

Are Vegetation , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes X No

Yes X No
Yes X No

Is the Sampled Area
within a Wetland?
If yes, optional Wetland Site ID:

Hydrophytic Vegetation Present?
Hydric Soil Present?
Wetland Hydrology Present?

Yes X No

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
_X_Surface Water (A1) _X_Water-Stained Leaves (B9)
_X_High Water Table (A2) ____Aquatic Fauna (B13)

_X_ Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes x No Depth (inches): 4
Water Table Present? Yes x No Depth (inches): 10
Saturation Present? Yes X No Depth (inches): 0 Wetland Hydrology Present? Yes x No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point: Wetland A7&A¢

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Acer rubrum 15 ves FAC Number of Dominant Species
2. Juglans nigra 20 Yes FACU That Are OBL, FACW, or FAC: 4 (A)
3. Acer saccharum 20 Yes FACU Total Number of Dominant
4. Species Across All Strata: 8 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 50.0% (A/B)
7 Prevalence Index worksheet:
55 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Cornus amomum 40 Yes FACW FACW species 60 X2= 120
2 FAC species 35 x3= 105
3 FACU species 50 X4 = 200
4. UPL species 0 x5= 0
5 Column Totals: 145 (A) 425 B)
6 Prevalence Index =B/A = 2.93
7 Hydrophytic Vegetation Indicators:
40 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Alliaria petiolata 10 Yes FACU X 3 - Prevalence Index is <3.0°
2. Geum canadense 20 Yes FAC 4 - Morphological Adaptations® (Provide supporting
3. Impatiens capensis 20 Yes FACW data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
50 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plot size: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Vitis spp. 10 Yes height.
2
3 Hydrophytic
) Vegetation
4 Present? Yes X No
10 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point Wetland A7&A8

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-20 10YR 3/1 100 Loamy/Clayey

20-24 10YR 5/2 100 Loamy/Clayey
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
_X_Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ___lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Hegarty Pumping Station Connection

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 314885

Valley

City/County: Wellesley/Middlesex Sampling Date: 04/14/2022
State:  MA Sampling Point:  upland A-10
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4687716 Datum: 1983

Soil Map Unit Name: Hinckley Loamy Sand

NWI classification: Upland

Are climatic / hydrologic conditions on the site typical for this time of year? Yes x No (If no, explain in Remarks.)
Are Vegetation , Soil , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No
Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Hydrophytic Vegetation Present? Yes No Is the Sampled Area
Hydric Soil Present? Yes No x within a Wetland? Yes No X
Wetland Hydrology Present? Yes No x If yes, optional Wetland Site ID:

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
____Surface Water (A1) ____Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)
____Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No x Depth (inches):
Saturation Present? Yes No x Depth (inches): Wetland Hydrology Present? Yes No x

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point: ~ Upland A-10

Absolute Dominant Indicator
Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Fraxinus americana 30 Yes FACU Number of Dominant Species
2. Pinus strobus 40 Yes FACU That Are OBL, FACW, or FAC: 1 (A)
3 Total Number of Dominant
4. Species Across All Strata: 6 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 16.7% (A/B)
7 Prevalence Index worksheet:
70 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 0 x1l= 0
1. Rosa multiflora 15 Yes FACU FACW species 0 X2= 0
2. Frangula alnus 10 Yes FAC FAC species 10 x3= 30
3 FACU species 105 X4 = 420
4. UPL species 10 x5= 50
5 Column Totals: 125 (A) 500 (B)
6 Prevalence Index =B/A = 4.00
7 Hydrophytic Vegetation Indicators:
25 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) 2 - Dominance Test is >50%
1. Chelidonium majus 10 Yes UPL 3 - Prevalence Index is <3.0*
2 4 - Morphological Adaptationsl (Provide supporting
3 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetationl (Explain)
5 !Indicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10. Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12. Herb — All herbaceous (non-woody) plants, regardless
10 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. Hedera helix 20 Yes FACU height.
2
3 Hydrophytic
) Vegetation
4 Present? Yes No X
20 =Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL

Sampling Point  Upland A-10

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features

(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks
0-3 10YR 2/2 100 Loamy/Clayey
3-6 10YR 3/2 100 Loamy/Clayey
6-15 10YR 5/4 60 10YR 3/2 40 D Loamy/Clayey

1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains.

2Location: PL=Pore Lining, M=Matrix.

Hydric Soil Indicators:
____Histosol (A1)

____Histic Epipedon (A2)
____Black Histic (A3)
____Hydrogen Sulfide (A4)
____Stratified Layers (A5)
___Depleted Below Dark Surface (A11)
____Thick Dark Surface (A12)
____Sandy Mucky Mineral (S1)
____Sandy Gleyed Matrix (S4)
____Sandy Redox (S5)
____Stripped Matrix (S6)

___ Dark Surface (S7)

Polyvalue Below Surface (S8) (LRR R,
MLRA 149B)

____High Chroma Sands (S11) (LRR K, L)
____Loamy Mucky Mineral (F1) (LRR K, L)
____Loamy Gleyed Matrix (F2)
___Depleted Matrix (F3)

____Redox Dark Surface (F6)
___Depleted Dark Surface (F7)
____Redox Depressions (F8)

___Marl (F10) (LRR K, L)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.

Thin Dark Surface (S9) (LRR R, MLRA 149B)

Indicators for Problematic Hydric Soils®:
___2.cm Muck (A10) (LRR K, L, MLRA 149B)
___Coast Prairie Redox (A16) (LRR K, L, R)
____5cm Mucky Peat or Peat (S3) (LRRK, L, R)
____Polyvalue Below Surface (S8) (LRR K, L)
____Thin Dark Surface (S9) (LRR K, L)
___lIron-Manganese Masses (F12) (LRR K, L, R)
____Piedmont Floodplain Soils (F19) (MLRA 149B)
___Mesic Spodic (TA6) (MLRA 144A, 145, 149B)
____Red Parent Material (F21)

____Very Shallow Dark Surface (F22)

____Other (Explain in Remarks)

Restrictive Layer (if observed):
Type:
Depth (inches):

Hydric Soil Present? Yes No x

Remarks:
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WETLAND DETERMINATION DATA FORM — Northcentral and Northeast Region

Project/Site: Hegarty Pumping Station Connection

Applicant/Owner: MWRA

Investigator(s): W. E. Kuriger

Landform (hillside, terrace, etc.):
Subregion (LRR or MLRA): LRR R, MLRA 144A Lat: 314885

Valley

City/County: Wellesley/Middlesex Sampling Date: 04/14/2022
State:  MA Sampling Point:  wetiand A-10
Section, Township, Range:
Local relief (concave, convex, none): Concave Slope %: _0-3
Long: 4687716 Datum: 1983

Soil Map Unit Name: Swansea muck

NWI classification: Riverine

Are climatic / hydrologic conditions on the site typical for this time of year?
, Sail

Yes x No (If no, explain in Remarks.)

Are Vegetation , or Hydrology significantly disturbed? Are “Normal Circumstances” present? Yes x No

Are Vegetation , Soil , or Hydrology naturally problematic? (If needed, explain any answers in Remarks.)

SUMMARY OF FINDINGS - Attach site map showing sampling point locations, transects, important features, etc.

Yes X No

Yes X No
Yes X No

Is the Sampled Area
within a Wetland?
If yes, optional Wetland Site ID:

Hydrophytic Vegetation Present?
Hydric Soil Present?
Wetland Hydrology Present?

Yes X No

Remarks: (Explain alternative procedures here or in a separate report.)
Filled land; disturbed, filled-in soils.

HYDROLOGY

Wetland Hydrology Indicators:

Primary Indicators (minimum of one is required; check all that apply)
____Surface Water (A1) ____Water-Stained Leaves (B9)
____High Water Table (A2) ____Aquatic Fauna (B13)

_X_ Saturation (A3) ____Marl Deposits (B15) ____Dry-Season Water Table (C2)
____Water Marks (B1) ____Hydrogen Sulfide Odor (C1) ____Crayfish Burrows (C8)

____Sediment Deposits (B2) ____Oxidized Rhizospheres on Living Roots (C3) ____ Saturation Visible on Aerial Imagery (C9)
____ Drift Deposits (B3) ___Presence of Reduced Iron (C4) ____Stunted or Stressed Plants (D1)
____Algal Mat or Crust (B4) ____Recent Iron Reduction in Tilled Soils (C6) ____Geomorphic Position (D2)

____Iron Deposits (B5) ____Thin Muck Surface (C7) ____Shallow Aquitard (D3)

____Inundation Visible on Aerial Imagery (B7) ____ Other (Explain in Remarks) ____Microtopographic Relief (D4)
____Sparsely Vegetated Concave Surface (B8) ____FAC-Neutral Test (D5)

Secondary Indicators (minimum of two required)
____Surface Soil Cracks (B6)

___Drainage Patterns (B10)

____Moss Trim Lines (B16)

Field Observations:

Surface Water Present? Yes No x Depth (inches):
Water Table Present? Yes No Depth (inches): 20
Saturation Present? Yes No Depth (inches): 16 Wetland Hydrology Present? Yes x No

(includes capillary fringe)
Describe Recorded Data (stream gauge, monitoring well, aerial photos, previous inspections), if available:

Remarks:
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VEGETATION — Use scientific names of plants. Sampling Point:  Wetland A-10

Absolute Dominant Indicator

Tree Stratum (Plot size: 30 ) % Cover Species? Status Dominance Test worksheet:
1. Fraxinus americana 15 Yes FACU Number of Dominant Species
2. Fraxinus pennsylvanica 20 Yes FACW That Are OBL, FACW, or FAC: 3 (A)
3 Total Number of Dominant
4. Species Across All Strata: 5 (B)
5 Percent of Dominant Species
6 That Are OBL, FACW, or FAC: 60.0% (A/B)
7 Prevalence Index worksheet:

35 =Total Cover Total % Cover of: Multiply by:
Sapling/Shrub Stratum (Plot size: 15 ) OBL species 20 x1= 20
1. Ulmus americana 20 Yes FACW FACW species 40 Xx2= 80
2. Pyrus calleryana 20 Yes UPL FAC species 0 x3= 0
3 FACU species 15 x4 = 60
4. UPL species 20 x5= 100
5 Column Totals: 95 (A) 260 (B)
6 Prevalence Index = B/A = 2.74
7 Hydrophytic Vegetation Indicators:

40 =Total Cover 1 - Rapid Test for Hydrophytic Vegetation
Herb Stratum (Plot size: 5 ) X 2 - Dominance Test is >50%
1. Symplocarpus foetidus 20 Yes OBL X 3 - Prevalence Index is <3.0"
2 4 - Morphological Adaptations® (Provide supporting
3 data in Remarks or on a separate sheet)
4 Problematic Hydrophytic Vegetation® (Explain)
5 YIndicators of hydric soil and wetland hydrology must
6 be present, unless disturbed or problematic.
7 Definitions of Vegetation Strata:
8 Tree — Woody plants 3 in. (7.6 cm) or more in
9 diameter at breast height (DBH), regardless of height.
10 Sapling/shrub — Woody plants less than 3 in. DBH
11. and greater than or equal to 3.28 ft (1 m) tall.
12 Herb — All herbaceous (non-woody) plants, regardless

20 =Total Cover of size, and woody plants less than 3.28 ft tall.
Woody Vine Stratum  (Plotsize: 30 ) Woody vines — All woody vines greater than 3.28 ft in
1. height.
2
3 Hydrophytic

' Vegetation
4 Present? Yes X No
=Total Cover
Remarks: (Include photo numbers here or on a separate sheet.)
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SOIL Sampling Point Wetland A-10

Profile Description: (Describe to the depth needed to document the indicator or confirm the absence of indicators.)

Depth Matrix Redox Features
(inches) Color (moist) % Color (moist) % Typel Loc® Texture Remarks

0-6 10YR 2/2 100 Loamy/Clayey

6-16 2.5Y 5/2 80 10YR 5/6 20 Loamy/Clayey
1Type: C=Concentration, D=Depletion, RM=Reduced Matrix, MS=Masked Sand Grains. 2Location: PL=Pore Lining, M=Matrix.
Hydric Soil Indicators: Indicators for Problematic Hydric Soils®:
____Histosol (A1) ____Polyvalue Below Surface (S8) (LRR R, ____2cm Muck (A10) (LRR K, L, MLRA 149B)
____Histic Epipedon (A2) MLRA 149B) ___Coast Prairie Redox (A16) (LRR K, L, R)
____Black Histic (A3) ____Thin Dark Surface (S9) (LRR R, MLRA 149B) 5 .cm Mucky Peat or Peat (S3) (LRR K, L, R)
____Hydrogen Sulfide (A4) ____High Chroma Sands (S11) (LRR K, L) ____Polyvalue Below Surface (S8) (LRR K, L)
____Stratified Layers (A5) ____Loamy Mucky Mineral (F1) (LRR K, L) ____Thin Dark Surface (S9) (LRR K, L)
_X_Depleted Below Dark Surface (A1l) __ Loamy Gleyed Matrix (F2) ___lIron-Manganese Masses (F12) (LRR K, L, R)
____Thick Dark Surface (A12) ___Depleted Matrix (F3) ____Piedmont Floodplain Soils (F19) (MLRA 149B)
____Sandy Mucky Mineral (S1) ____Redox Dark Surface (F6) ____Mesic Spodic (TAG) (MLRA 144A, 145, 149B)
____Sandy Gleyed Matrix (S4) ___Depleted Dark Surface (F7) ____Red Parent Material (F21)
____Sandy Redox (S5) ____Redox Depressions (F8) ____Very Shallow Dark Surface (F22)
____Stripped Matrix (S6) ____Marl (F10) (LRR K, L) ____Other (Explain in Remarks)

Dark Surface (S7)

3Indicators of hydrophytic vegetation and wetland hydrology must be present, unless disturbed or problematic.
Restrictive Layer (if observed):
Type:
Depth (inches): Hydric Soil Present? Yes X No

Remarks:
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Metropolitan Water Tunnel Program

Draft Environmental Impact Report MWRA Contract No. 7159

Soil Maps

Soil maps are included for the following sites:

e Launching and Receiving Sites
o Fernald Property Receiving
o Bifurcation Launching
o Highland Avenue Northwest Receiving
o American Legion Receiving

e Connection/Isolation Valve Sites
o Cedarwood Pumping Station Connection
o Hegarty Pumping Station Connection
o Newton Street Pumping Station Connection

It should be noted that the soil map for Highland Avenue Northwest Receiving is also representative
for Highland Avenue Northwest/Southwest Launching and Highland Avenue Northeast/Southeast
Launching. Additionally, the soil map for Bifurcation Receiving is also representative for Tandem
Trailer Launching/Park Road East and Park Road West Receiving/Large Connection.
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report

This page left intentionally blank

Appendix D — Wetlands and Waterways D.1-46



Soil Map—Middlesex County, Massachusetts
(Fernald Property Receiving)

71° 12'57"W
71° 12'3"W

:

42° 23'23"N

4695100

‘notibepvalidiatthistscale?

42° 22'57"N 42° 22'57"N
317600 317700 317800 317900 318000 318100 318200 318300 318400 318500 318600 318700 318800
z
B %
-3 Map Scale: 1:5,680 if printed on A landscape (11" x 8.5") sheet. N
o Meters &
RN o 50 100 200 300 ~
Feet
0 250 500 1000 1500
Map projection: Web Mercator Comer coordinates: WGS84  Edge tics: UTM Zone 19N WGS84
. Web Soil Surve 4/20/2022
Appendix D -- Wetlands and Waterways y D.1-47

National Cooperative Soil Survey Page 1 of 3



Soil Map—Middlesex County, Massachusetts

(Fernald Property Receiving)

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

- Soil Map Unit Lines
o Soil Map Unit Points
Special Point Features

(3] Blowout

¥ Borrow Pit

-1 Clay Spot
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Gravel Pit

Gravelly Spot
Landfill

Lava Flow
Marsh or swamp
Mine or Quarry

Miscellaneous Water

OO0 D ~0G

Perennial Water

Rock Outcrop
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Saline Spot

+

Sandy Spot

C
.
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Severely Eroded Spot

s} Sinkhole
Iy Slide or Slip
@" Sodic Spot

MAP LEGEND

= Spoil Area
ﬁ Stony Spot
i) Very Stony Spot
b Wet Spot
A Other
PL Special Line Features

Water Features
Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 21, Sep 2, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 13, 2020—Sep
15, 2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Middlesex County, Massachusetts

Fernald Property Receiving

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

53A Freetown muck, ponded, 0 to 1 22.2 15.2%
percent slopes

71B Ridgebury fine sandy loam, 3 1.1 0.7%
to 8 percent slopes,
extremely stony

103D Charlton-Hollis-Rock outcrop 14.2 9.6%
complex, 15 to 25 percent
slopes

106C Narragansett-Hollis-Rock 14.4 9.8%
outcrop complex, 3 to 15
percent slopes

106D Narragansett-Hollis-Rock 12.0 8.2%
outcrop complex, 15 to 25
percent slopes

251A Haven silt loam, O to 3 percent 10.1 6.9%
slopes

251B Haven silt loam, 3 to 8 percent 21 1.4%
slopes

253D Hinckley loamy sand, 15 to 25 0.2 0.2%
percent slopes

420B Canton fine sandy loam, 3 to 8 13.3 9.0%
percent slopes

602 Urban land 15.5 10.5%

603 Urban land, wet substratum 204 13.9%

626B Merrimac-Urban land complex, 0.4 0.3%
0 to 8 percent slopes

631C Charlton-Urban land-Hollis 13.2 9.0%
complex, 3 to 15 percent
slopes, rocky

655 Udorthents, wet substratum 7.8 5.3%

Totals for Area of Interest 146.7 100.0%
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Soil Map—Middlesex County, Massachusetts
(Bifurcation Launching)
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Soil Map—Middlesex County, Massachusetts

(Bifurcation Launching)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Middlesex County, Massachusetts
Survey Area Data: Version 21, Sep 2, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 4, 2020—Oct 19,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Middlesex County, Massachusetts

Bifurcation Launching

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 7.2 3.5%

71B Ridgebury fine sandy loam, 3 4.8 2.3%
to 8 percent slopes,
extremely stony

103C Charlton-Hollis-Rock outcrop 8.5 41%
complex, 8 to 15 percent
slopes

104D Hollis-Rock outcrop-Charlton 6.0 2.9%
complex, 15 to 25 percent
slopes

106C Narragansett-Hollis-Rock 16.6 8.0%
outcrop complex, 3 to 15
percent slopes

106D Narragansett-Hollis-Rock 8.0 3.8%
outcrop complex, 15 to 25
percent slopes

251A Haven silt loam, 0 to 3 percent 5.0 2.4%
slopes

253B Hinckley loamy sand, 3 to 8 2.7 1.3%
percent slopes

415B Narragansett silt loam, 3 to 8 1.0 0.5%
percent slopes

626B Merrimac-Urban land complex, 7.9 3.8%
0 to 8 percent slopes

656 Udorthents-Urban land 140.6 67.5%
complex

Totals for Area of Interest 208.4 100.0%
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

(Highland Avenue Northwest Receiving)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Norfolk and Suffolk Counties, Massachusetts
Version 17, Sep 3, 2021

Soil Survey Area:
Survey Area Data:

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 25, 2020—Oct 4,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

Highland Avenue Northwest Receiving

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
105D Rock outcrop-Hollis complex, 3 21 1.3%
to 25 percent slopes
602 Urban land, 0 to 15 percent 85.4 51.4%
slopes
626B Merrimac-Urban land complex, 29.8 17.9%
0 to 8 percent slopes
654 Udorthents, loamy 48.8 29.4%
Totals for Area of Interest 166.2 100.0%
T T Web Soil Survey 4/20/2022
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Soil Map—Middlesex County, Massachusetts, and Norfolk and Suffolk Counties, Massachusetts
(Highland Avenue Northwest Receiving - Charles River)
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Soil Map—Middlesex County, Massachusetts, and Norfolk and Suffolk Counties, Massachusetts
(Highland Avenue Northwest Receiving - Charles River)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Middlesex County, Massachusetts
Version 21, Sep 2, 2021

Norfolk and Suffolk Counties, Massachusetts
Version 17, Sep 3, 2021

Soil Survey Area:
Survey Area Data:

Your area of interest (AOI) includes more than one soil survey
area. These survey areas may have been mapped at different
scales, with a different land use in mind, at different times, or at
different levels of detail. This may result in map unit symbols, soil
properties, and interpretations that do not completely agree
across soil survey area boundaries.

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 25, 2020—Oct 4,
2020
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Soil Map—Middlesex County, Massachusetts, and Norfolk and Suffolk Counties, Massachusetts
(Highland Avenue Northwest Receiving - Charles River)

MAP LEGEND MAP INFORMATION

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.

Web Soil Survey 5/7/2022
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Soil Map—Middlesex County, Massachusetts, and Norfolk and Suffolk Counties,
Massachusetts

Highland Avenue Northwest Receiving - Charles River

Map Unit Legend
Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 1.9 2.0%

602 Urban land 0.1 0.1%

626B Merrimac-Urban land complex, 154 16.2%
0 to 8 percent slopes

654 Udorthents, loamy 23 2.4%

Subtotals for Soil Survey Area 19.8 20.7%

Totals for Area of Interest 95.3 100.0%

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

1 Water 5.4 5.7%

105D Rock outcrop-Hollis complex, 3 3.3 3.5%
to 25 percent slopes

245B Hinckley loamy sand, 3 to 8 0.0 0.0%
percent slopes

602 Urban land, 0 to 15 percent 53.1 55.8%
slopes

654 Udorthents, loamy 13.6 14.3%

Subtotals for Soil Survey Area 75.5 79.3%

Totals for Area of Interest 95.3 100.0%

. Web Soil Survey 5/7/2022
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Soil Map—Norfolk and Suffolk Counties, Massachusetts
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

(American Legion Receiving)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Norfolk and Suffolk Counties, Massachusetts
Version 17, Sep 3, 2021

Soil Survey Area:
Survey Area Data:

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Aug 13, 2020—Oct
18, 2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

American Legion Receiving

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

5 Saco silt loam, frequently 12.7 8.7%
ponded, 0 to 1 percent
slopes, frequently flooded

70A Ridgebury fine sandy loam, 0 2.7 1.8%
to 3 percent slopes

73A Whitman fine sandy loam, 0 to 3.0 2.0%
3 percent slopes, extremely
stony

103C Charlton-Hollis-Rock outcrop 14.7 10.1%
complex, 8 to 15 percent
slopes

104D Hollis-Rock outcrop-Charlton 0.5 0.3%
complex, 15 to 35 percent
slopes

310B Woodbridge fine sandy loam, 3 10.7 7.4%
to 8 percent slopes

345B Pittstown silt loam, 2 to 8 6.7 4.6%
percent slopes

420B Canton fine sandy loam, 3 to 8 16.8 11.6%
percent slopes

420C Canton fine sandy loam, 8 to 4.8 3.3%
15 percent slopes

602 Urban land, 0 to 15 percent 71 4.9%
slopes

653 Udorthents, sandy 23.0 15.8%

655 Udorthents, wet substratum 42.5 29.3%

Totals for Area of Interest 145.1 100.0%

. Web Soil Survey 4/11/2022
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Soil Map—Middlesex County, Massachusetts z
(Cedarwood Pumping Station Connection)
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Soil Map—Middlesex County, Massachusetts

(Cedarwood Pumping Station Connection)
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The soil surveys that comprise your AOI were mapped at
1:25,000.
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Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Streams and Canals
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Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area:
Survey Area Data:

Middlesex County, Massachusetts
Version 21, Sep 2, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 4, 2020—Oct 19,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Middlesex County, Massachusetts

Cedarwood Pumping Station Connection

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
104D Hollis-Rock outcrop-Charlton 14.8 17.1%
complex, 15 to 25 percent
slopes
253B Hinckley loamy sand, 3 to 8 7.6 8.8%
percent slopes
254B Merrimac fine sandy loam, 3 to 3.4 3.9%
8 percent slopes
602 Urban land 5.2 6.0%
626B Merrimac-Urban land complex, 13.5 15.7%
0 to 8 percent slopes
631C Charlton-Urban land-Hollis 4.5 5.2%
complex, 3 to 15 percent
slopes, rocky
653 Udorthents, sandy 33.5 38.8%
656 Udorthents-Urban land 3.9 4.5%
complex
Totals for Area of Interest 86.3 100.0%
. Web Soil Survey 4/13/2022
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Soil Map—Norfolk and Suffolk Counties, Massachusetts
(Hegarty Pumping Station Connection)
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

(Hegarty Pumping Station Connection)
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MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Norfolk and Suffolk Counties, Massachusetts
Version 17, Sep 3, 2021

Soil Survey Area:
Survey Area Data:

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Oct 4, 2020—Oct 19,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

Hegarty Pumping Station Connection

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI
51 Swansea muck, 0 to 1 percent 5.1 42.3%
slopes
251A Haven silt loam, 0 to 3 percent 0.0 0.3%
slopes
253D Hinckley loamy sand, 15 to 35 0.4 3.2%
percent slopes
602 Urban land, 0 to 15 percent 3.7 30.9%
slopes
626B Merrimac-Urban land complex, 2.8 23.3%
0 to 8 percent slopes
Totals for Area of Interest 12.0 100.0%
. Web Soil Survey 4/18/2022
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Soil Map—Norfolk and Suffolk Counties, Massachusetts
(Newton Street Pumping Station Connection)
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Soil Map—Norfolk and Suffolk Counties, Massachusetts
(Newton Street Pumping Station Connection)

MAP LEGEND

Area of Interest (AOI)
Area of Interest (AOI)

Soils
Soil Map Unit Polygons

- Soil Map Unit Lines
o Soil Map Unit Points
Special Point Features

(3] Blowout

¥ Borrow Pit

-1 Clay Spot

Closed Depression

L

Gravel Pit

Gravelly Spot
Landfill

Lava Flow
Marsh or swamp
Mine or Quarry

Miscellaneous Water

OO0 D ~0G

Perennial Water

Rock Outcrop

g

Saline Spot

+

Sandy Spot

C
.
o e

Severely Eroded Spot

s} Sinkhole
Iy Slide or Slip
@" Sodic Spot

= Spoil Area
ﬁ Stony Spot
i) Very Stony Spot
b Wet Spot
A Other
PL Special Line Features

Water Features
Streams and Canals

Transportation
Rails

—_
— Interstate Highways
US Routes
Major Roads
Local Roads
Background

- Aerial Photography

MAP INFORMATION

The soil surveys that comprise your AOI were mapped at
1:25,000.

Warning: Soil Map may not be valid at this scale.

Enlargement of maps beyond the scale of mapping can cause
misunderstanding of the detail of mapping and accuracy of soil
line placement. The maps do not show the small areas of
contrasting soils that could have been shown at a more detailed
scale.

Please rely on the bar scale on each map sheet for map
measurements.

Source of Map: Natural Resources Conservation Service
Web Soil Survey URL:
Coordinate System: Web Mercator (EPSG:3857)

Maps from the Web Soil Survey are based on the Web Mercator
projection, which preserves direction and shape but distorts
distance and area. A projection that preserves area, such as the
Albers equal-area conic projection, should be used if more
accurate calculations of distance or area are required.

This product is generated from the USDA-NRCS certified data as
of the version date(s) listed below.

Soil Survey Area: Norfolk and Suffolk Counties, Massachusetts
Survey Area Data: Version 17, Sep 3, 2021

Soil map units are labeled (as space allows) for map scales
1:50,000 or larger.

Date(s) aerial images were photographed: Sep 25, 2020—Oct 4,
2020

The orthophoto or other base map on which the soil lines were
compiled and digitized probably differs from the background
imagery displayed on these maps. As a result, some minor
shifting of map unit boundaries may be evident.
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Soil Map—Norfolk and Suffolk Counties, Massachusetts

Newton Street Pumping Station Connection

Map Unit Legend

Map Unit Symbol Map Unit Name Acres in AOI Percent of AOI

10 Scarboro and Birdsall soils, 0 0.7 2.1%
to 3 percent slopes

51 Swansea muck, 0 to 1 percent 3.7 11.2%
slopes

103B Charlton-Hollis-Rock outcrop 1.6 4.9%
complex, 3 to 8 percent
slopes

104C Hollis-Rock outcrop-Charlton 8.9 27.0%
complex, 0 to 15 percent
slopes

260B Sudbury fine sandy loam, 2 to 1.5 4.6%
8 percent slopes

315B Scituate fine sandy loam, 3 to 0.2 0.6%
8 percent slopes

420B Canton fine sandy loam, 3 to 8 0.0 0.0%
percent slopes

630C Charlton-Hollis-Urban land 16.3 49.6%
complex, 3 to 15 percent
slopes

Totals for Area of Interest 32.9 100.0%

. Web Soil Survey 4/23/2022
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Metropolitan Water Tunnel Program
Draft Environmental Impact Report MWRA Contract No. 7159

Wetland Inventory Maps

Wetland inventory maps are included for the following sites:

e Launching and Receiving Sites
o Fernald Property Receiving
o Bifurcation Launching
o Highland Avenue Northwest Receiving
o American Legion Receiving
e Connection/Isolation Valve Sites
o Cedarwood Pumping Station Connection
o Hegarty Pumping Station Connection
o Newton Street Pumping Station Connection

It should be noted that the wetland inventory map for Highland Avenue Northwest Receiving is also
representative for Highland Avenue Northwest/Southwest Launching and Highland Avenue
Northeast/Southeast Launching. Additionally, the wetland inventory map for Bifurcation Receiving is
also representative for Tandem Trailer Launching/Park Road East and Park Road West
Receiving/Large Connection.
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Metropolitan Water Tunnel Program
Draft Environmental Impact Report

Wetland Flagging Maps

Wetland flagging maps are included for the following sites:

e Launching and Receiving Sites

O

O O O O O O

O

Fernald Property Receiving

Tandem Trailer Launching/Park Road East
Bifurcation Launching

Park Road West Receiving

Highland Avenue Northwest Receiving

Highland Avenue Northwest/Southwest Launching
Highland Avenue Northeast/Southeast Launching
American Legion Receiving

e Connection/Isolation Valve Sites

o
o

Cedarwood Pumping Station Connection
Hegarty Pumping Station Connection
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Fernald Property - Clematis Brook

Region ID: MA
Workspace ID: MA20210817172743134000

Clicked Point (Latitude, Longitude): 42.38539,-71.20695
Time: 2021-08-17 13:28:05 -0400

)
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&
e &
L% 3
&to
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[N [a?® iy
Prospact 11 lr.@c.:.r___r : <.
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Ly Unjversity Beaver &
Sl L
=
s
o
Basin Characteristics
Parameter
Code Parameter Description Value
DRNAREA Area that drains to a point on a stream 0.93
ELEV Mean Basin Elevation 186
LCO06STOR Percentage of water bodies and wetlands 0.26
determined from the NLCD 2006
BSLDEM250 Mean basin slope computed from 1:250K DEM 3.658
DRFTPERSTR Area of stratified drift per unit of stream length 0.0203

MAREGION Region of Massachusetts 0 for Eastern 1 for Western 0

Appendix D -- Wetlands and Waterways
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Parameter
Code Parameter Description Value Unit

BSLDEM10M Mean basin slope computed from 10 m DEM 7.165 percent

PCTSNDGRV Percentage of land surface underlain by sand and 5.25 percent
gravel deposits

FOREST Percentage of area covered by forest 20.52 percent

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 0.93 square 0.16 512
miles
ELEV Mean Basin Elevation 186 feet 80.6 1948
LCO6STOR Percent Storage from 0.26 percent 0 32.3
NLCD2006

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit Pl Plu ASEp
50-percent AEP flood 43.3 ft*3/s 21.9 85.6 42.3
20-percent AEP flood 72.4 ft*3/s 36.1 145 43.4
10-percent AEP flood 95.5 ft*3/s 46.4 197 447
4-percent AEP flood 129 ft*3/s 60.5 275 47 1
2-percent AEP flood 158 ft*3/s 71.7 348 49 .4
1-percent AEP flood 188 ft*3/s 82.6 428 51.8
0.5-percent AEP flood 221 ft*3/s 94.1 519 541
0.2-percent AEP flood 269 ft*3/s 109 663 57.6

Peak-Flow Statistics Citations
Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities

for streams in Massachusetts: U.S. Geological Survey Scientific Investigations Report
2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)
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Low-Flow Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter
Code Parameter Name
DRNAREA Drainage Area

Value

0.93

BSLDEM250 Mean Basin Slope from 250K 3.658

DEM

DRFTPERSTR Stratified Drift per Stream
Length

MAREGION Massachusetts Region

0.0203

Units
square miles

percent

square mile per
mile

dimensionless

Low-Flow Statistics Disclaimers [Statewide Low Flow WRIR00 4135]

Min
Limit

1.61

0.32

0

0

Max
Limit

149

24.6

1.29

One or more of the parameters is outside the suggested range. Estimates were extrapolated with

unknown errors

Low-Flow Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

7 Day 2 Year Low Flow 0.0369 ft*3/s
7 Day 10 Year Low Flow 0.0118 ft*3/s
Low-Flow Statistics Citations

Ries, K.G., 111,2000, Methods for estimating low-flow statistics for Massachusetts

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.

(http://pubs.usgs.gov/wri/wri004135/)

Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter
Code Parameter Name
DRNAREA Drainage Area

DRFTPERSTR Stratified Drift per Stream
Length

MAREGION Massachusetts Region

BSLDEM250 Mean Basin Slope from 250K
DEM

Appendix D -- Wetlands and Waterways

Value

0.93

0.0203

3.658

Units
square miles

square mile per
mile

dimensionless

percent

Min
Limit

1.61

0.32

streams:

Max
Limit

149

1.29

24.6
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Flow-Duration Statistics Disclaimers [Statewide Low Flow WRIR00 4135]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

50 Percent Duration 0.887 ft*3/s
60 Percent Duration 0.545 ft*3/s
70 Percent Duration 0.264 ft*3/s
75 Percent Duration 0.189 ft*3/s
80 Percent Duration 0.139 ft*3/s
85 Percent Duration 0.0968 ft*3/s
90 Percent Duration 0.0631 ft*3/s
95 Percent Duration 0.0344 ft*3/s
98 Percent Duration 0.0206 ft*3/s
99 Percent Duration 0.0142 ft*3/s

Flow-Duration Statistics Citations
Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

August Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 0.93 square miles 1.61 149

BSLDEM250 Mean Basin Slope from 250K 3.658 percent 0.32 24.6
DEM

DRFTPERSTR Stratified Drift per Stream 0.0203 square mile per 0 1.29
Length mile

MAREGION Massachusetts Region 0 dimensionless 0 1

August Flow-Duration Statistics Disclaimers [Statewide Low Flow WRIR00 4135]

Appendix D -- Wetlands and Waterways D.2-4



One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

August Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit
August 50 Percent Duration 0.1 ft*3/s
August Flow-Duration Statistics Citations

Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:
U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

Bankfull Statistics Parameters [Bankfull Statewide SIR2013 5155]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 0.93 square 0.6 329
miles
BSLDEM10M Mean Basin Slope from 10m 7.165 percent 2.2 23.9
DEM

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.93 square miles 0.07722 940.1535

Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.93 square miles 3.799224 138.999861

Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 0.93 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report [Bankfull Statewide SIR2013 5155]

Appendix D -- Wetlands and Waterways D.2-5



Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 14.6 ft 21.3
Bankfull Depth 0.931 ft 19.8
Bankfull Area 13.5 ftr2 29
Bankfull Streamflow 35.3 ft*3/s 55

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]

Statistic Value Unit
Bieger_D_channel_width 14.7 ft
Bieger_D_channel_depth 1.1 ft
Bieger_D_channel_cross_sectional_area 16.4 ftr2

Bankfull Statistics Disclaimers [New England P Bieger 2015]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic Value Unit
Bieger_P_channel_width 7.55 ft
Bieger_P_channel_depth 0.413 ft
Bieger_P_channel_cross_sectional_area 33.4 ftr2

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic Value Unit
Bieger_USA_channel_width 3.68 ft
Bieger_USA_channel_depth 0.362 ft
Bieger_USA_channel_cross_sectional_area 16.4 fth2

Bankfull Statistics Flow Report [Area-Averaged]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Appendix D -- Wetlands and Waterways D.2-6



Statistic

Bankfull Width

Bankfull Depth

Bankfull Area

Bankfull Streamflow
Bieger_D_channel_width
Bieger_D_channel_depth
Bieger_D_channel_cross_sectional_area
Bieger_P_channel_width
Bieger_P_channel_depth
Bieger_P_channel_cross_sectional_area
Bieger_USA_channel_width

Bieger_USA_channel_depth

Bieger_USA_channel_cross_sectional_area

Bankfull Statistics Citations

Value
14.6
0.931
13.5
35.3
14.7
1.1
16.4
7.55
0.413
33.4
3.68
0.362

16.4

Unit
ft

ft
ftr2
ft*3/s
ft

ft
ftr2
ft

ft
ftr2
ft

ft

ftr2

ASEp

19.8
29
55

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and
discharge for streams in Massachusetts: U.S. Geological Survey Scientific Investigations

Report 2013-5155, 62 p., (http://pubs.usgs.gov/sir/2013/5155/)
Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,

Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the

Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty,
17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_can

Probability Statistics Parameters [Perennial Flow Probability]

Parameter

Code Parameter Name

DRNAREA Drainage Area

PCTSNDGRV  Percent Underlain By Sand And
Gravel

FOREST Percent Forest

MAREGION Massachusetts Region

Appendix D -- Wetlands and Waterways

Units
square miles

percent

percent

Min

Limit

0.01

0

dimensionless 0

Max
Limit

1.99

100

100

1
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Probability Statistics Flow Report [Perennial Flow Probability]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PC

Probability Stream Flowing Perennially 0.91 dim 71

Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated
procedure for mapping the probability of a stream flowing perennially in Massachusetts:
U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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Fernald Property - Beaver Brook

Region ID: MA
Workspace ID: MA20210817173420444000

Clicked Point (Latitude, Longitude): 42.38598,-71.19792
Time: 2021-08-17 13:34:43 -0400

Basin Characteristics

Parameter

Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 5.02 square miles
ELEV Mean Basin Elevation 220 feet

LC06STOR Percentage of water bodies and wetlands determined 6.33 percent
from the NLCD 2006

BSLDEM250 Mean basin slope computed from 1:250K DEM 2.337 percent

DRFTPERSTR Area of stratified drift per unit of stream length 0.11 square mile
per mile

MAREGION Region of Massachusetts 0 for Eastern 1 for Western 0 dimensionless
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Parameter

Code Parameter Description Value Unit
BSLDEM10M Mean basin slope computed from 10 m DEM 5.99 percent
PCTSNDGRV Percentage of land surface underlain by sand and 24.23 percent

gravel deposits

FOREST Percentage of area covered by forest 24.26 percent

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 5.02 square 0.16 512
miles
ELEV Mean Basin Elevation 220 feet 80.6 1948
LCO6STOR Percent Storage from 6.33 percent 0 32.3
NLCD2006

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit Pl Plu ASEp
50-percent AEP flood 144 ft*3/s 73.6 282 42.3
20-percent AEP flood 237 ft*3/s 119 470 43.4
10-percent AEP flood 310 ft*3/s 153 630 44.7
4-percent AEP flood 415 ft*3/s 197 872 47 .1
2-percent AEP flood 503 ft*3/s 232 1090 49 .4
1-percent AEP flood 595 ft*3/s 266 1330 51.8
0.5-percent AEP flood 696 ft*3/s 302 1600 54.1
0.2-percent AEP flood 840 ft*3/s 348 2030 57.6

Peak-Flow Statistics Citations

Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities
for streams in Massachusetts: U.S. Geological Survey Scientific Investigations Report
2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)
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Low-Flow Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter
Code Parameter Name Value Units
DRNAREA Drainage Area 5.02 square miles
BSLDEM250 Mean Basin Slope from 250K 2.337 percent
DEM
DRFTPERSTR Stratified Drift per Stream 0.11 square mile per
Length mile
MAREGION Massachusetts Region 0 dimensionless

Low-Flow Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Min
Limit

1.61

0.32

0

0

Max
Limit

149

24.6

1.29

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of

Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit Pl Plu SE ASEp

7 Day 2 Year Low Flow 0.354 ft*3/s 0.128 0.941 49.5 49.5

7 Day 10 Year Low Flow 0.13 ft*3/s 0.0364 0.433 70.8 70.8

Low-Flow Statistics Citations

Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.

(http://pubs.usgs.gov/wri/wri004135/)

Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 5.02 square miles 1.61 149

DRFTPERSTR Stratified Drift per Stream 0.11 square mileper 0 1.29
Length mile

MAREGION Massachusetts Region 0 dimensionless 0 1

BSLDEM250 Mean Basin Slope from 250K 2.337 percent 0.32 24.6

DEM

Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
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Statistic Value Unit Pl Plu SE ASEp

50 Percent Duration 4.95 ft*3/s 2.45 9.93 17.6 17.6
60 Percent Duration 3.43 ft*3/s 1.79 6.54 19.8 19.8
70 Percent Duration 1.95 ft*3/s 0.919 4.09 23.5 23.5
75 Percent Duration 1.48 ft*3/s 0.694 3.12 25.8 25.8
80 Percent Duration 1.12 ft*3/s 0.519 2.38 28.4 28.4
85 Percent Duration 0.808 ft*3/s 0.355 1.81 31.9 31.9
90 Percent Duration 0.565 ft*3/s 0.235 1.33 36.6 36.6
95 Percent Duration 0.323 ft*3/s 0.121 0.831 45.6 45.6
98 Percent Duration 0.204 ft*3/s 0.0658 0.598 60.3 60.3
99 Percent Duration 0.149 ft*3/s 0.0452 0.462 65.1 65.1

Flow-Duration Statistics Citations
Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

August Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 5.02 square miles 1.61 149

BSLDEM250 Mean Basin Slope from 250K 2.337 percent 0.32 24.6
DEM

DRFTPERSTR Stratified Drift per Stream 0.11 square mileper 0 1.29
Length mile

MAREGION Massachusetts Region 0 dimensionless 0 1

August Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl Plu SE ASEp

August 50 Percent Duration 0.866 ft*3/s 0.378 1.95 33.2 33.2

At Flow-Diiratinn Statictine (itatinns
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Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:
U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

Bankfull Statistics Parameters [Bankfull Statewide SIR2013 5155]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 5.02 square 0.6 329
miles
BSLDEM10M Mean Basin Slope from 10m 5.99 percent 2.2 23.9
DEM

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 5.02 square miles 0.07722 940.1535
Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 5.02 square miles 3.799224  138.999861
Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 5.02 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report [Bankfull Statewide SIR2013 5155]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 27.5 ft 21.3
Bankfull Depth 1.48 ft 19.8
Bankfull Area 40.3 ftr2 29
Bankfull Streamflow 110 ft*3/s 55

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]
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Statistic
Bieger_D_channel_width
Bieger_D_channel_depth

Bieger_D_channel_cross_sectional_area

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic
Bieger_P_channel_width
Bieger_P_channel_depth

Bieger_P_channel_cross_sectional_area

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic
Bieger_USA_channel_width
Bieger_USA_channel_depth

Bieger_USA_channel_cross_sectional_area

Bankfull Statistics Flow Report [Area-Averaged]

Value
29.7
1.78

53.7

Value
12.1
0.598

78.8

Value
6.66
0.518

40.8

Unit
ft
ft

ftr2

Unit
ft
ft

ftr2

Unit
ft
ft

ftr2

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of

Prediction, SE: Standard Error (other -- see report)
Statistic

Bankfull Width

Bankfull Depth

Bankfull Area

Bankfull Streamflow
Bieger_D_channel_width
Bieger_D_channel_depth
Bieger_D_channel_cross_sectional_area
Bieger_P_channel_width
Bieger_P_channel_depth
Bieger_P_channel_cross_sectional_area

Bieger_USA_channel_width

Riamnar IIRA Ahannal Aanth
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Value
27.5
1.48
40.3
110
29.7
1.78
53.7
12.1
0.598
78.8

6.66

n E1Q

Unit
ft

ft
ftr2
ft*3/s
ft

ft
ftr2
ft

ft
ftr2
ft

f+

ASEp
21.3
19.8
29

55
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Statistic Value Unit ASEp

Bieger_USA_channel_cross_sectional_area 40.8 ftr2

Bankfull Statistics Citations

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and
discharge for streams in Massachusetts: U.S. Geological Survey Scientific Investigations
Report 2013-5155, 62 p., (http://pubs.usgs.gov/sir/2013/5155/)

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,

Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the
Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty,

17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_can

Probability Statistics Parameters [Perennial Flow Probability]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 5.02 square miles 0.01 1.99

PCTSNDGRV  Percent Underlain By Sand And 24.23 percent 0 100
Gravel

FOREST Percent Forest 24.26 percent 0 100

MAREGION Massachusetts Region 0 dimensionless 0 1

Probability Statistics Disclaimers [Perennial Flow Probability]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Probability Statistics Flow Report [Perennial Flow Probability]

Statistic Value Unit

Probability Stream Flowing Perennially 0.984 dim

Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated
procedure for mapping the probability of a stream flowing perennially in Massachusetts:
U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)
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USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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Tandem Trailer and Bifurcation Sites -

Seaverns Brook

Region ID: MA
Workspace ID:

Clicked Point (Latitude, Longitude):

MA20210817175313491000
42.34193,-71.26326

Time: 2021-08-17 13:53:38 -0400
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Basin Characteristics
Parameter
Code Parameter Description Value Unit
DRNAREA Area that drains to a point on a stream 2.46 square miles
ELEV Mean Basin Elevation 207 feet
LC06STOR Percentage of water bodies and wetlands 10.6 percent
determined from the NLCD 2006
BSLDEM250 Mean basin slope computed from 1:250K DEM 3.475 percent
DRFTPERSTR Area of stratified drift per unit of stream length 0.0892 square mile
per mile
MAREGION Region of Massachusetts 0 for Eastern 1 for Western 0 dimensionless
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Parameter
Code Parameter Description Value Unit

BSLDEM10M Mean basin slope computed from 10 m DEM 6.972 percent

PCTSNDGRV Percentage of land surface underlain by sand and 23.94 percent
gravel deposits

FOREST Percentage of area covered by forest 51.55 percent

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 2.46 square 0.16 512
miles
ELEV Mean Basin Elevation 207 feet 80.6 1948
LCO6STOR Percent Storage from 10.6 percent 0 32.3
NLCD2006

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit Pl Plu ASEp
50-percent AEP flood 72.6 ft*3/s 37.1 142 42.3
20-percent AEP flood 120 ft*3/s 60.4 238 43.4
10-percent AEP flood 158 ft*3/s 77.7 321 44.7
4-percent AEP flood 212 ft*3/s 101 446 47 .1
2-percent AEP flood 258 ft*3/s 119 561 49 .4
1-percent AEP flood 306 ft*3/s 136 686 51.8
0.5-percent AEP flood 358 ft*3/s 155 827 541
0.2-percent AEP flood 432 ft*3/s 178 1050 57.6

Peak-Flow Statistics Citations

Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities
for streams in Massachusetts: U.S. Geological Survey Scientific Investigations Report
2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)
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Low-Flow Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min

Code Parameter Name Value Units Limit

DRNAREA Drainage Area 2.46 square miles 1.61

BSLDEM250 Mean Basin Slope from 250K 3.475 percent 0.32
DEM

DRFTPERSTR Stratified Drift per Stream 0.0892 square mile per 0
Length mile

MAREGION Massachusetts Region 0 dimensionless 0

Low-Flow Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Max
Limit

149

24.6

1.29

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of

Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit Pl Plu SE ASEp

7 Day 2 Year Low Flow 0.161 ft*3/s 0.0499 0.501 49.5 49.5

7 Day 10 Year Low Flow 0.061 ft*3/s 0.0151 0.23 70.8 70.8

Low-Flow Statistics Citations

Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.

(http://pubs.usgs.gov/wri/wri004135/)

Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 2.46 square miles 1.61 149

DRFTPERSTR Stratified Drift per Stream 0.0892 square mile per 0 1.29
Length mile

MAREGION Massachusetts Region 0 dimensionless 0 1

BSLDEM250 Mean Basin Slope from 250K 3.475 percent 0.32 24.6
DEM

Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
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Statistic Value Unit Pl Plu SE ASEp
50 Percent Duration 2.39 ft*3/s 0.981 5.79 17.6 17.6
60 Percent Duration 1.6 ft*3/s 0.697 3.65 19.8 19.8
70 Percent Duration 0.878 ft*3/s 0.36 212 23.5 23.5
75 Percent Duration 0.655 ftr3/s 0.268 1.58 25.8 25.8
80 Percent Duration 0.527 ft*3/s 0.207 1.32 28.4 28.4
85 Percent Duration 0.383 ft*3/s 0.149 0.967 31.9 31.9
90 Percent Duration 0.276 ft*3/s 0.103 0.727 36.6 36.6
95 Percent Duration 0.157 ft*3/s 0.052 0.458 45.6 45.6
98 Percent Duration 0.0965 ft*3/s 0.0277 0.319 60.3 60.3
99 Percent Duration 0.069 ft*3/s 0.0186 0.241 65.1 65.1
Flow-Duration Statistics Citations
Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:
U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)
August Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]
Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 2.46 square miles 1.61 149
BSLDEM250 Mean Basin Slope from 250K 3.475 percent 0.32 24.6
DEM
DRFTPERSTR Stratified Drift per Stream 0.0892 square mile per 0 1.29
Length mile
MAREGION Massachusetts Region 0 dimensionless 0 1

August Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of

Prediction, SE: Standard Error (other -- see report)

Statistic

August 50 Percent Duration

Auaust Flow-Duration Statistics Citations
Appendix D -- Wetlands and Waterways

Value

0.398

ft*3/s

Pl

0.154

Plu

1.01

SE

33.2

ASEp

33.2
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Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:
U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

Bankfull Statistics Parameters [Bankfull Statewide SIR2013 5155]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 2.46 square 0.6 329
miles
BSLDEM10M Mean Basin Slope from 10m 6.972 percent 2.2 23.9
DEM

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 2.46 square miles 0.07722 940.1535
Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit
DRNAREA Drainage Area 2.46 square miles 3.799224  138.999861
Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 2.46 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report [Bankfull Statewide SIR2013 5155]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 21.4 ft 21.3
Bankfull Depth 1.23 ft 19.8
Bankfull Area 26 ftr2 29
Bankfull Streamflow 72 ft*3/s 55

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]
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Statistic Value Unit

Bieger_D_channel_width 22.1 ft
Bieger_D_channel_depth 1.45 ft
Bieger_D_channel_cross_sectional_area 32.5 ftr2

Bankfull Statistics Disclaimers [New England P Bieger 2015]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic Value Unit
Bieger_P_channel_width 9.91 ft
Bieger_P_channel_depth 0.511 ft
Bieger_P_channel_cross_sectional_area 54.8 ftr2

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic Value Unit
Bieger_USA_channel_width 5.18 ft
Bieger_USA_channel_depth 0.445 ft
Bieger_USA_channel_cross_sectional_area 27.8 ftr2

Bankfull Statistics Flow Report [Area-Averaged]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 21.4 ft 21.3
Bankfull Depth 1.23 ft 19.8
Bankfull Area 26 ftr2 29
Bankfull Streamflow 72 ft*3/s 55
Bieger_D_channel_width 22.1 ft
Bieger_D_channel_depth 1.45 ft
Bieger_D_channel_cross_sectional_area 32.5 ftr2
Bieger_P_channel_width 9.91 ft
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Statistic Value Unit ASEp

Bieger_P_channel_depth 0.511 ft
Bieger_P_channel_cross_sectional_area 54.8 ftr2
Bieger_USA_channel_width 5.18 ft
Bieger_USA_channel_depth 0.445 ft
Bieger_USA_channel_cross_sectional_area 27.8 ftr2

Bankfull Statistics Citations

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and
discharge for streams in Massachusetts: U.S. Geological Survey Scientific Investigations
Report 2013-5155, 62 p., (http://pubs.usgs.gov/sir/2013/5155/)

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,

Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the
Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty,

17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_can

Probability Statistics Parameters [Perennial Flow Probability]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 2.46 square miles 0.01 1.99

PCTSNDGRV Percent Underlain By Sand And 23.94 percent 0 100
Gravel

FOREST Percent Forest 51.55 percent 0 100

MAREGION Massachusetts Region 0 dimensionless 0 1

Probability Statistics Disclaimers [Perennial Flow Probability]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Probability Statistics Flow Report [Perennial Flow Probability]

Statistic Value Unit

Probability Stream Flowing Perennially 0.941 dim

Probability Statistics Citations
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Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated
procedure for mapping the probability of a stream flowing perennially in Massachusetts:
U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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Highland Avenue Sites - Charles River

Region ID: MA
Workspace ID: MA20220203155002326000

Clicked Point (Latitude, Longitude): 42.30729,-71.22389
Time: 2022-02-03 10:50:38 -0500

Basin Characteristics

Parameter
Code Parameter Description

DRNAREA Area that drains to a point on a stream
ELEV Mean Basin Elevation

LCO6STOR Percentage of water bodies and wetlands determined
from the NLCD 2006

BSLDEM250 Mean basin slope computed from 1:250K DEM

DRFTPERSTR Area of stratified drift per unit of stream length

MAREGION Region of Massachusetts 0 for Eastern 1 for Western
Appendix D -- Wetlands and Waterways

Value
211
217
14.62

2.207
0.21

Unit
square miles
feet

percent

percent

square mile
per mile

dimensionless
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Parameter

Code Parameter Description

BSLDEM10M Mean basin slope computed from 10 m DEM

PCTSNDGRV Percentage of land surface underlain by sand and

gravel deposits

FOREST Percentage of area covered by forest

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter

Code Parameter Name
DRNAREA Drainage Area

ELEV Mean Basin Elevation
LCO6STOR Percent Storage from

NLCD2006

Value

211

217

14.62

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

Units

square
miles

feet

percent

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp
Prediction, SE: Standard Error (other -- see report)

Statistic

50-percent AEP flood
20-percent AEP flood
10-percent AEP flood
4-percent AEP flood
2-percent AEP flood
1-percent AEP flood
0.5-percent AEP flood

0.2-percent AEP flood

Peak-Flow Statistics Citations

Value
2320
3650
4650
6060
7220
8410
9700

11500

Unit

ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s
ft*3/s

ft*3/s

Pl

1190
1840
2300
2890
3340
3770
4230

4790

Value

5.343

46.62

48.42

Min
Limit

Unit
percent

percent

percent

Max
Limit

512

1948

32.3

: Average Standard Error of

Plu

4530

7220

9420

12700

15600

18700

22300

27600

ASEp
42.3
43.4
44.7
47 .1
49.4
51.8
54.1

57.6

Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities
for streams in Massachusetts: U.S. Geological Survey Scientific Investigations Report
2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)
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Low-Flow Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min

Code Parameter Name Value Units Limit

DRNAREA Drainage Area 211 square miles 1.61

BSLDEM250 Mean Basin Slope from 250K 2.207 percent 0.32
DEM

DRFTPERSTR Stratified Drift per Stream 0.21 square mile per 0
Length mile

MAREGION Massachusetts Region 0 dimensionless 0

Low-Flow Statistics Disclaimers [Statewide Low Flow WRIR00 4135]

Max
Limit

149

24.6

1.29

One or more of the parameters is outside the suggested range. Estimates were extrapolated with

unknown errors

Low-Flow Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit
7 Day 2 Year Low Flow 33.2 ft*3/s
7 Day 10 Year Low Flow 15.8 ft*3/s

Low-Flow Statistics Citations

Ries, K.G., 11,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min

Code Parameter Name Value Units Limit

DRNAREA Drainage Area 211 square miles 1.61

DRFTPERSTR Stratified Drift per Stream 0.21 square mile per 0
Length mile

MAREGION Massachusetts Region 0 dimensionless 0

BSLDEM250 Mean Basin Slope from 250K 2.207 percent 0.32
DEM

Appendix D -- Wetlands and Waterways

Max
Limit

149

1.29

24.6
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Flow-Duration Statistics Disclaimers [Statewide Low Flow WRIR00 4135]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

50 Percent Duration 224 ft*3/s
60 Percent Duration 182 ft*3/s
70 Percent Duration 123 ft*3/s
75 Percent Duration 99.4 ft*3/s
80 Percent Duration 76.2 ft*3/s
85 Percent Duration 60.4 ft*3/s
90 Percent Duration 46 ft*3/s
95 Percent Duration 30.6 ft*3/s
98 Percent Duration 20.4 ft*3/s
99 Percent Duration 16.7 ft*3/s

Flow-Duration Statistics Citations
Ries, K.G., 111,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

August Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 211 square miles 1.61 149

BSLDEM250 Mean Basin Slope from 250K 2.207 percent 0.32 24.6
DEM

DRFTPERSTR Stratified Drift per Stream 0.21 square mile per 0 1.29
Length mile

MAREGION Massachusetts Region 0 dimensionless 0 1

August Flow-Duration Statistics Disclaimers [Statewide Low Flow WRIR00 4135]
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One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

August Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

August 50 Percent Duration 65 ft*3/s

August Flow-Duration Statistics Citations

Ries, K.G., 111,2000, Methods for estimating low-flow statistics for Massachusetts streams:

U.S. Geological Survey Water Resources Investigations Report 00-4135, 81 p.
(http://pubs.usgs.gov/wri/wri004135/)

Bankfull Statistics Parameters [Bankfull Statewide SIR2013 5155]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 211 square 0.6 329
miles
BSLDEM10M Mean Basin Slope from 10m 5.343 percent 2.2 23.9
DEM

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 211 square miles 0.07722 940.1535

Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 211 square miles 3.799224  138.999861

Bankfull Statistics Parameters [USA Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 211 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report [Bankfull Statewide SIR2013 5155]
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Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 117 ft 21.3
Bankfull Depth 4.27 ft 19.8
Bankfull Area 502 ftr2 29
Bankfull Streamflow 1690 ft*3/s 55

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]

Statistic Value Unit
Bieger_D_channel_width 140 ft
Bieger_D_channel_depth 5.21 ft
Bieger_D_channel_cross_sectional_area 746 ftr2

Bankfull Statistics Disclaimers [New England P Bieger 2015]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic Value Unit
Bieger_P_channel_width 113 ft
Bieger_P_channel_depth 4.46 ft
Bieger_P_channel_cross_sectional_area 530 ftr2

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic Value Unit
Bieger_USA_channel_width 81.5 ft
Bieger_USA_channel_depth 3.77 ft
Bieger_USA_channel_cross_sectional_area 307 ftr2

Bankfull Statistics Flow Report [Area-Averaged]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
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Statistic Value Unit ASEp

Bankfull Width 117 ft 21.3
Bankfull Depth 4.27 ft 19.8
Bankfull Area 502 ftr2 29
Bankfull Streamflow 1690 ft*3/s 55
Bieger_D_channel_width 140 ft
Bieger_D_channel_depth 5.21 ft
Bieger_D_channel_cross_sectional_area 746 ftr2
Bieger_P_channel_width 113 ft
Bieger_P_channel_depth 4.46 ft
Bieger_P_channel_cross_sectional_area 530 ftr2
Bieger_USA_channel_width 81.5 ft
Bieger_USA_channel_depth 3.77 ft
Bieger_USA_channel_cross_sectional_area 307 ftr2

Bankfull Statistics Citations

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and
discharge for streams in Massachusetts: U.S. Geological Survey Scientific Investigations
Report 2013-5155, 62 p., (http:/pubs.usgs.gov/sir/2013/5155/)

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,

Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the
Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty,

17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_can

Probability Statistics Parameters [Perennial Flow Probability]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 211 square miles  0.01 1.99

PCTSNDGRV  Percent Underlain By Sand And 46.62 percent 0 100
Gravel

FOREST Percent Forest 48.42 percent 0 100

MAREGION Massachusetts Region 0 dimensionless 0 1
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Probability Statistics Disclaimers [Perennial Flow Probability]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Probability Statistics Flow Report [Perennial Flow Probability]

Statistic Value Unit

Probability Stream Flowing Perennially 0.999 dim

Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated
procedure for mapping the probability of a stream flowing perennially in Massachusetts:
U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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Parameter Min Max

Code Parameter Name Value Units Limit Limit
FOREST Percent Forest 14.48 percent 0 100
MAREGION Massachusetts Region 0 dimensionless 0 1

Probability Statistics Disclaimers [Perennial Flow Probability]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Probability Statistics Flow Report [Perennial Flow Probability]

Statistic Value Unit

Probability Stream Flowing Perennially 0.973 dim

Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated
procedure for mapping the probability of a stream flowing perennially in Massachusetts:
U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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American Legion Site - Canterbury Brook

Region ID: MA

Workspace ID: MA20210817180621036000

Clicked Point (Latitude, Longitude): 42.28874,-71.10718
Time: 2021-08-17 14:06:43 -0400

Basin Characteristics

Parameter
Code Parameter Description

DRNAREA Area that drains to a point on a stream
ELEV Mean Basin Elevation

LCO06STOR Percentage of water bodies and wetlands
determined from the NLCD 2006

BSLDEM250 Mean basin slope computed from 1:250K DEM

~ Appendix D -- Wetlands and Waterways

Value
2.61
86.5
1.38

1.849

Unit
square miles
feet

percent

percent
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Parameter

Code Parameter Description Value Unit
DRFTPERSTR Area of stratified drift per unit of stream length -100000 square mile
per mile
MAREGION Region of Massachusetts 0 for Eastern 1 for 0 dimensionless
Western
BSLDEM10M Mean basin slope computed from 10 m DEM 4.263 percent

PCTSNDGRV Percentage of land surface underlain by sand and 14.88 percent
gravel deposits

FOREST Percentage of area covered by forest 14.48 percent

Peak-Flow Statistics Parameters [Peak Statewide 2016 5156]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 2.61 square 0.16 512
miles
ELEV Mean Basin Elevation 86.5 feet 80.6 1948
LCO6STOR Percent Storage from 1.38 percent 0 32.3
NLCD2006

Peak-Flow Statistics Flow Report [Peak Statewide 2016 5156]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit PIl Plu ASEp
50-percent AEP flood 92.2 ft*3/s 46.7 182 42.3
20-percent AEP flood 152 ft*3/s 75.9 304 43.4
10-percent AEP flood 198 ft*3/s 96.5 406 44.7
4-percent AEP flood 266 ft*3/s 125 565 47 .1
2-percent AEP flood 322 ft*3/s 147 707 49 .4
1-percent AEP flood 381 ft*3/s 168 863 51.8
0.5-percent AEP flood 446 ft*3/s 191 1040 54.1
0.2-percent AEP flood 538 ft*3/s 220 1320 57.6
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Zarriello, P.J.,2017, Magnitude of flood flows at selected annual exceedance probabilities
for streams in Massachusetts: U.S. Geological Survey Scientific Investigations Report

2016-5156, 99 p. (https://dx.doi.org/10.3133/sir20165156)

Low-Flow Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min

Code Parameter Name Value Units Limit

DRNAREA Drainage Area 2.61 square miles 1.61

BSLDEM250 Mean Basin Slope from 250K 1.849 percent 0.32
DEM

DRFTPERSTR Stratified Drift per Stream -100000 square mile per 0
Length mile

MAREGION Massachusetts Region 0 dimensionless 0

Low-Flow Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

Low-Flow Statistics Citations

Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min

Code Parameter Name Value Units Limit

DRNAREA Drainage Area 2.61 square miles 1.61

DRFTPERSTR Stratified Drift per Stream -100000 square mile per 0
Length mile

MAREGION Massachusetts Region 0 dimensionless 0

BSLDEM250 Mean Basin Slope from 250K 1.849 percent 0.32

DEM

Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

Flow-Duration Statistics Citations

Appendix D -- Wetlands and Waterways

Max
Limit

149

24.6

1.29

Max
Limit

149

1.29

24.6

D.2-36



August Flow-Duration Statistics Parameters [Statewide Low Flow WRIR00 4135]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 2.61 square miles 1.61 149

BSLDEM250 Mean Basin Slope from 250K 1.849 percent 0.32 24.6
DEM

DRFTPERSTR Stratified Drift per Stream -100000 square mile per 0 1.29
Length mile

MAREGION Massachusetts Region 0 dimensionless 0 1

August Flow-Duration Statistics Flow Report [Statewide Low Flow WRIR00 4135]

Statistic Value Unit

August Flow-Duration Statistics Citations

Bankfull Statistics Parameters [Bankfull Statewide SIR2013 5155]

Parameter Min Max
Code Parameter Name Value Units Limit Limit
DRNAREA Drainage Area 2.61 square 0.6 329
miles
BSLDEM10M Mean Basin Slope from 10m 4.263 percent 2.2 23.9
DEM

Bankfull Statistics Parameters [Appalachian Highlands D Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 2.61 square miles 0.07722 940.1535

Bankfull Statistics Parameters [New England P Bieger 2015]

Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 2.61 square miles 3.799224  138.999861

Bankfull Statistics Parameters [USA Bieger 2015]

Appendix D -- Wetlands and Waterways D.2-37



Parameter Code Parameter Name Value Units Min Limit Max Limit

DRNAREA Drainage Area 2.61 square miles 0.07722 59927.7393

Bankfull Statistics Flow Report [Bankfull Statewide SIR2013 5155]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 20.1 ft 21.3
Bankfull Depth 1.17 ft 19.8
Bankfull Area 23.2 ftr2 29
Bankfull Streamflow 51.6 ft*3/s 55

Bankfull Statistics Flow Report [Appalachian Highlands D Bieger 2015]

Statistic Value Unit
Bieger_D_channel_width 22.6 ft
Bieger_D_channel_depth 1.48 ft
Bieger_D_channel_cross_sectional_area 33.9 ftr2

Bankfull Statistics Disclaimers [New England P Bieger 2015]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Bankfull Statistics Flow Report [New England P Bieger 2015]

Statistic Value Unit
Bieger_P_channel_width 10.1 ft
Bieger_P_channel_depth 0.518 ft
Bieger_P_channel_cross_sectional_area 56.5 ftr2

Bankfull Statistics Flow Report [USA Bieger 2015]

Statistic Value Unit
Bieger_USA_channel_width 5.29 ft
Bieger_USA_channel_depth 0.451 ft
Bieger_USA_channel_cross_sectional_area 28.7 fth2
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Bankfull Statistics Flow Report [Area-Averaged]

Pll: Prediction Interval-Lower, Plu: Prediction Interval-Upper, ASEp: Average Standard Error of
Prediction, SE: Standard Error (other -- see report)

Statistic Value Unit ASEp
Bankfull Width 20.1 ft 21.3
Bankfull Depth 1.17 ft 19.8
Bankfull Area 23.2 ftr2 29
Bankfull Streamflow 51.6 ft*3/s 55
Bieger_D_channel_width 22.6 ft
Bieger_D_channel_depth 1.48 ft
Bieger_D_channel_cross_sectional_area 33.9 ftr2
Bieger_P_channel_width 10.1 ft
Bieger_P_channel_depth 0.518 ft
Bieger_P_channel_cross_sectional_area 56.5 ftr2
Bieger_USA_channel_width 5.29 ft
Bieger_USA_channel_depth 0.451 ft
Bieger_USA_channel_cross_sectional_area 28.7 ftr2

Bankfull Statistics Citations

Bent, G.C., and Waite, A.M.,2013, Equations for estimating bankfull channel geometry and
discharge for streams in Massachusetts: U.S. Geological Survey Scientific Investigations
Report 2013-5155, 62 p., (http://pubs.usgs.gov/sir/2013/5155/)

Bieger, Katrin; Rathjens, Hendrik; Allen, Peter M.; and Arnold, Jeffrey G.,2015,

Development and Evaluation of Bankfull Hydraulic Geometry Relationships for the
Physiographic Regions of the United States, Publications from USDA-ARS / UNL Faculty,

17p. (https://digitalcommons.unl.edu/usdaarsfacpub/1515?
utm_source=digitalcommons.unl.edu%2Fusdaarsfacpub%2F1515&utm_medium=PDF&utm_can

Probability Statistics Parameters [Perennial Flow Probability]

Parameter Min Max

Code Parameter Name Value Units Limit Limit

DRNAREA Drainage Area 2.61 square miles 0.01 1.99

PCTSNDGRV  Percent Underlain By Sand And 14.88 percent 0 100
Gravel
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Parameter Min Max

Code Parameter Name Value Units Limit Limit
FOREST Percent Forest 14.48 percent 0 100
MAREGION Massachusetts Region 0 dimensionless 0 1

Probability Statistics Disclaimers [Perennial Flow Probability]

One or more of the parameters is outside the suggested range. Estimates were extrapolated with
unknown errors

Probability Statistics Flow Report [Perennial Flow Probability]

Statistic Value Unit

Probability Stream Flowing Perennially 0.973 dim

Probability Statistics Citations

Bent, G.C., and Steeves, P.A.,2006, A revised logistic regression equation and an automated
procedure for mapping the probability of a stream flowing perennially in Massachusetts:
U.S. Geological Survey Scientific Investigations Report 2006-5031, 107 p.
(http://pubs.usgs.gov/sir/2006/5031/pdfs/SIR_2006-5031rev.pdf)

USGS Data Disclaimer: Unless otherwise stated, all data, metadata and related materials are considered to satisfy the quality
standards relative to the purpose for which the data were collected. Although these data and associated metadata have
been reviewed for accuracy and completeness and approved for release by the U.S. Geological Survey (USGS), no warranty
expressed or implied is made regarding the display or utility of the data for other purposes, nor on all computer systems,

nor shall the act of distribution constitute any such warranty.

USGS Software Disclaimer: This software has been approved for release by the U.S. Geological Survey (USGS). Although the
software has been subjected to rigorous review, the USGS reserves the right to update the software as needed pursuant to
further analysis and review. No warranty, expressed or implied, is made by the USGS or the U.S. Government as to the
functionality of the software and related material nor shall the fact of release constitute any such warranty. Furthermore,
the software is released on condition that neither the USGS nor the U.S. Government shall be held liable for any damages

resulting from its authorized or unauthorized use.

USGS Product Names Disclaimer: Any use of trade, firm, or product names is for descriptive purposes only and does not

imply endorsement by the U.S. Government.

Application Version: 4.6.2
StreamStats Services Version: 1.2.22
NSS Services Version: 2.1.2
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report

Appendix E: Historic/Cultural Resources Supporting Documentation

e AppendixE.1  Agency Correspondence
e Appendix E.2  Photographic Documentation
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report

This page left intentionally blank

Appendix E — Historical/Cultural Resources Supporting Documentation E.1-2



The Commonwealth of Massachusetts
William Francis Galvin, Secretary of the Commonwealth

September 9, 2022 . : e
¢ Massachusetts Historical Commission

Rebecca Weidman

Director, Environmental and Regulatory Affairs
Massachusetts Water Resources Authority
Charlestown Navy Yard

100 First Avenue. Building 39

Boston, MA 02129

RE: Metropolitan Water Tunnel Program: MHC# RC.69562; EEA #16355
Dear Ms. Weidman:

Thank you for submitting information for the project referenced above, which was received at this office on August 9,
2022. The staff of the Massachusetts Historical Commission (MHC) have reviewed the information submitted and have
the following comments.

The MHC understands that the MWRA is preparing to submit a Draft Environmental Impact Report (DEIR).

Staff of the MHC reviewed the draft Cultural Resources and Archaeological Assessments. Based on the information
provided in the assessments, all three potential alternatives propose the demolition of buildings within the Walter E.
Fernald State School Historic District. Some of the buildings proposed for demolition, including a Stucco Shed
(WLT.742), Barn Foundation (WLT.927), and wooden shed are listed in the State and National Registers of Historic
Places as contributing elements to the Walter E. Fernald State School Historic District. The proposed demolition of these
buildings would be an “adverse effect” on the Walter E. Fernald State School Historic District. The MHC would consult
with the MWRA to identify ways to eliminate, minimize or mitigate the adverse effects to the Walter E. Fernald State
School Historic District.

The MHC looks forward to commenting on the preferred alternative identified in the DEIR.

These comments are offered to assist in compliance with Section 106 of the National Historic Preservation Act of 1966
(36 CFR 800), M.G.L. Chapter 9, sections 26-27C (950 CMR 71.00), and MEPA (301 CMR 11). Please do not hesitate to
contact Elizabeth Sherva of my staff if you have any questions.

Sincerely,

Brona Simon

State Historic Preservation Officer
Executive Director

Massachusetts Historical Commission

XC: Katherine Ronan, MWRA
Waltham Historical Commission

220 Morrissey Boulevard, Boston, Massachusetts 02125
(617) 727-8470 « Fax: (617) 727-5128
www.sec.state.ma.us/mhc
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Appendix 4.11-Al

The Commonwealth of Massachusetts
William Francis Galvin, Secretary of the Commonwealth
Massachusetts Historical Commission
April 27, 2021

Kathleen Murtagh

Director, Tunnel Redundancy Program
Massachusetts Water Resources Authority
Chelsea Facility

2 Griftin Way

Chelsea, MA 02150

RE; Metropolitan Water Tunnel Program; MHCH# RC.69562; EEA #16355

Dear Ms. Murtagh:

Staff of the Massachusetts Historical Commission (MHC), office of the State Historic Preservation
Officer, have reviewed the Environmental Notification Form (ENF) prepared for the project referenced
above,

The ENF indicates that the project will require both federal and state agency permitting, and is proposed
for funding from the Massachusetts Water Resources Authority. The MHC proposes to coordinate its
review in compliance with both federal and state historic preservation law and regulations (see 950 CMR
71.04 (2) and (3)). '

The ENF (Attachment C-19) indicates that as part of the project planning study, geotechnical
investigations are proposed that include the drilling of 10 deep rock borings and installation of monitoring
instrumentation. The deep rock boring and instrumentation installations, because they involve surface and
subsurface disturbance, have the potential to affect historic and archacological resources.

The MHC has requested and anticipates receiving information about the locations and boundaries of the
geotechnical investigation areas, so that the MHC can provide comments to assist to avoid, minimize, or
mitigate any adverse effects to historic and archacological resources.

The information requested include USGS topographic quadrangle locus maps showing the locations of
the geotechnical investigation areas, which are keyed to larger-scale plans showing the locations and
boundaries of the impact areas in relation to parcel boundaries. Oversize materials such as plans should be
stzed no larger than 11" x 17",

The MHC request that potential shaft sites and surface connection sites are provided to MHC for review
and comment on their impacts te historic and archaeological resources before the final shaft and surface
connection sites are chosen. Please provide this information to MHC with maps and plans, The MHC
advises that planners should consider locating project impacts including staging, equipment storage, and
vehicle access areas at previously impacted locations or on paved surfaces, to the extent feasible, which
would assist to avoid impacting historic and archacological resources.

Appendix E — Historical/Cultural Resources Supporting Documentation
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If you have any questions or need any additional information, please contact me or Elizabeth Sherva,
Director of Architectural Review at the MHC. These comments are offered to assist in compliance with
Section 106 of the National Historic Preservation Act of 1966 as amended (36 CFR 800), M.G.L. ¢. 9, ss.
26-27C (950 CMR 71), and MEPA (301 CMR 11).

Sincerely,

<D
EdWa'ra L. Bell

Deputy State Historic Preservation Officer
Massachusetts Historical Commission

XC: Katherine Ronin, MWRA
Wendy Pearl, DCR :
Secretary Kathleen Theoharides, Attn. Erin Flaherty, MEPA office
Tammy R. Turley, Regulatory Branch, US Army Corps of Engineers

Vs .
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The Commonwealth of Massachusetts
William Francis Galvin, Secretary of the Commonwealth
Massachusetts Historical Commission

May 20, 2021

Beth Card
Director, Environmental and Regulatory Affairs
Massachusetts Water Resources Authority

101 First Avenue, Building 39

Charlestown, MA 02129

RE: Metropolitan Water Tunnel Program; MHC# RC.69562; EEA #16355.

Dear Ms. Card:

Staff of the Massachusetts Historical Commission (MHC), office of the State Historic Preservation
Officer, have reviewed the additional information provided about the proposed geotechnical
investigations for the project referenced above.

The information provided indicates that MWRA will implement protective measures for the Hegarty
Street Pumping Station in Wellesley (MHC #WEL.311) during the geotechnical investigations for B-PD-
004. The MHC believes that the geotechnical investigations for B-PD-004 will have no adverse effect (36
CFR 800.5(b); 950 CMR 71.07(2)(b)(2)) on the historic property.

The MHC considered the comments of the Department of Conservation and Recreation about the effects
of the geotechnical investigations for B-PD-003 in Weston. The MHC believes that the geotechnical
investigations for B-PD-003 will have no adverse effect (36 CFR 800.5(b); 950 CMR 71.07(2)(b)(2)) on
the Charles River Reservation parklands within the Metropolitan Park System of Greater Boston
(WSN.AF); on Norumbega Road (WSN.951) as part of the Charles River Reservation Parkways
(WSN.AG) and the Metropolitan Park System (WSN.AF); and on Norumbega Tower (WSN.912).

These comments are offered to assist in compliance with Section 106 of the National Historic
Preservation Act of 1966 as amended (36 CFR 800), M.G.L. c. 9, ss. 26-27C (950 CMR 71), and MEPA
(301 CMR 11). If you have any questions or need additional information, please contact Edward L. Bell

at the MHC.

Sincerely,

~

T)V'VW‘—A AT
Brona Simon
State Historic Preservation Officer
Executive Director
State Archaeologist
Massachusetts Historical Commission

Xc:
Kathleen Murtagh, MWRA

Wendy Pearl, DCR

Secretary Kathleen Theoharides, Attn. Erin Flaherty, MEPA office
Tammy R. Turley, Regulatory Branch, US Army Corps of Engineers
Wellesley Historical Commission

Weston Historical Commission |
220 Morrissey Boulevard, Boston, Massachusetts 02125 £1-6

(617)727-8470 = Fax: (617)727-5128
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MASSACHUSETTS WATER RESOURCES AUTHORITY

Charlestown Navy Yard
100 First Avenue, Building 39
Boston, MA 02129

Frederick A. Laskey Telephone: (617) 242-6000
Executive Director Fax: (617) 788-4899
TTY: (617) 788-4971 _
Re, LS ot
April 1, 2022
RECEIVED
Ed Bell, Deputy State Historic Preservation Officer APR 05 2022
Massachusetts Historical Commission
220 Morrissey Boulevard MASS. HIST. COM&i
Boston, MA 02125
Subject: Metropolitan Water Tunnel Program

Phase 1B Subsurface Investigation
Boston, Brookline, Needham, Newton, Waltham, Wellesley and Weston, Massachusetts

Dear Mr. Bell:

Following on our previous correspondence in May 2021 regarding the geotechnical subsurface
investigation programs for the Metropolitan Water Tunnel Program (Program), the Massachusetts Water
Resources Authority (MWRA) and its Preliminary Design Engineer (PDE) have completed the first
phase of geotechnical subsurface investigation. Nine (9) of the ten (10) deep rock borings previously
presented were completed between June and November 2021. Recommendations from the
Massachusetts Historical Commission (MHC) on protection of existing historical structures and site
restoration were implemented.

The MWRA and its PDE are planning the Program’s second geotechnical subsurface
investigation and would like to submit information on the proposed locations to the MHC, similarly as
did for the first phase investigation. The purpose of this investigation is to gather geotechnical
information at key locations to aid in refining the appropriate alignment for the proposed deep rock
tunnels.

At this time ten (10) test borings are proposed in this second phase (Phase 1B), including one (1)
test boring, B-PD-006, at Highland Avenue and I-95 interchange from previous phase that has not been
completed. Each of the test borings will be approximately four inches in diameter and approximately
410 feet deep on average. Upon completion, borehole testing will be conducted within bedrock.
Instruments will be installed at selected borehole locations to measure groundwater level. At those
locations, an approximately 12-inch diameter roadbox will be installed flush to ground surface. All
boreholes will be backfilled with grout and surface be restored.

The ten (10) proposed test boring locations are shown on the attached plans. Figures showing the

location of each individual test boring locations with aerial image and address are also included. Most of
the locations are in developed areas previously disturbed.
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MWRA aims to begin this work in early May and each test boring is estimated to take
approximately eight weeks to complete.

As always, thank you for your continued support on all MWRA projects. Please do not hesitate
to contact Katie Ronan of my staff at (857) 289-1742 with any questions or concerns.

Sincerely,
Dbteo Wes

Director
Environmental and Regulatory Affairs
Attachments: Test Boring Location Plans

cc: Katie Ronan, MWRA

Wendy Pearl, DCR i review of MHC files and the materials

11 submitted, it has been determined that
is project is unlikely to affect significant
Listoric or archaeological resources.

Xj A e S é‘,‘j gC‘L

Edward L. Bell ¢#3 Mey Zo2 2 Date
Deputy State Historic Preservation Officer
Massachusetts Historical Commission
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report

Appendix E.2: Photographic Documentation
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Metropolitan Water Tunnel Program MWRA Contract No. 7159
Draft Environmental Impact Report
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1. View south to Fernald Property Site, showing (from left) concrete block garage (WLT.744),
metal shed (WLT.743), and stucco shed (WLT.742)

2. Fernald Property Site - north-facing fagade of metal shed (WLT.743)

MWRA Water Tunnel Program DEIR Cultural Resources
o Existing Conditions Photographs
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3. Fernald Property Site — rear (west) elevations of metal shed (WLT.743) and concrete block garage (WLT.744)

4. Fernald Property Site — south elevation of concrete block garage (WLT.744)

MWRA Water Tunnel Program DEIR Cultural Resources
40! Existing Conditions Photographs
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6. Fernald Property Site — view south toward barn foundation (WLT.927)

MWRA Water Tunnel Program DEIR Cultural Resources
40! Existing Conditions Photographs
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ite — north and east elevations of wood shed (nho MHC number
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Existing Conditions Photographs
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10. Fernald Propert

y Site — south elevation of shed (WLT.788)
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MWRA Water Tunnel Program DEIR Cultural Resources
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14. Fernald Property Site — view northwest toward electric substation (WLT.740)

MWRA Water Tunnel Program DEIR Cultural Resources
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15. Fernald Property Site — view west toward maintenance building (WLT.738)
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16. Fernald Property Site — south and west elevations of engineer’s storage building (WLT.741)
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. Fernald Property Site
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21. Fernald Property Site — south-facing fa¢ade and west elevation of Cottge #17 — .Staff

Residence (WLT.731)

22. Fernald Property Site — rear (north) and west elevations of Cottage #18 — Staff Residence (WLT.732)

MWRA Water Tunnel Program DEIR Cultural Resources
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24. Fernald Property Site — south-facing fagade of Cottage #19 — Staff Residence (WLT.734)
MWRA Water Tunnel Program DEIR Cultural Resources
o Existing Conditions Photographs
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26. Fernald Property Site — east-facing fagade and north elevation of Tarbell Hall (WLT.745)
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27. Fernald Property Site — west (rear) and south elevations of Ta

rbell Hall (WLT.745)
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28. Fernald Property Site — view south toward cast iron fence (WLT.929)

MWRA Water Tunnel Program DEIR Cultural Resources
o Existing Conditions Photographs
—,
4

p!
Vl‘lb Appendix E- Cultural/Historical Resources Supporting Documentation E.2-16



29. View southwest at Tandem Trailer Site

30. View south at Tandem Trailer Site
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32. View east at Park Road East Site
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33. View northwest at Park Road East Site

34. View east to Bifurcation Site
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36. Bifurcation Site — view south to Hultman Aqueduct (WSN.O) below grade
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37. View southeast to American Legion Site
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38. American Legion Site — view southeast down Morton Street (BOS.YB)
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39. View south at School Street Site
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40. School Street Site — south-facing fagade of St. Mary’s Catholic Church (WLT.205)
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41. School Street Site — south-facing fagade and east elevation of St. Mary’s Rectory
(WLT.206)

42. School Street Site — south-facing fagade of St. Mary’s Rectory Carriage House (WLT.696)
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43. School Street Site — east-facing facade of St. Mary’s High School (WLT.693)

44. School Street Site — east-facing facade and south elevation of St. Mary’s Religious
Education Center (WLT.695)
MWRA Water Tunnel Program DEIR Cultural Resources
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45. School Street Site — south-facing fagade of brick garage (WLT.237) in St. Mary’s Roman
Catholic Church Complex (WLT.AM)
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46. View west to Hegarty Pumping Station Site
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47. Hegarty Pumping Station Site — west-facing fagade of Pumping Station #1 (WEL.311)

48. Hegarty Pumping Station Site — south elevation of Pumping Station #1 (WEL.311)
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49. Hegarty Pumping Station Site — north and west (front) elevations of Pumping Station #1

(WEL.311)
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MWRA Water Tunnel Program DEIR

50. Hegarty Pumping Station Site — rear (east) elevation of Pumping Station #1 (WEL.311)
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51. View east to east section of St. Mary Street Pumping Station Site

52. View east to west section of St. Mary Street Pumping Station Site
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53. St. Mary Street Pumping Station Site - view south along Sudbury A