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• Sources
• Five Active Groundwater Wells (Wells 1, 2, 3A, 4, 6)

• Treatment Facilities 
• One Iron and Manganese WTP

• Storage Facilities 
• Two Elevated Water Storage Tanks

• Pressure Zones
• One Main Pressure Zone
• One Boosted Pressure Zone (Hawthorne BPS)

• Distribution Piping
• 83 Miles of Water Main 
• Pipe Diameters: 4” to 16”
• Piping Materials: CI, DI, PVC, and AC 

Water System Overview



• Hydraulic Model Creation and Calibration
• Pipe size, material, and location
• Hydrant flow testing
• Town SCADA data
• Demands Conditions

• Current Demands (2023)
• Future Demands (2030) 

• Hydraulic Analysis Criteria
• System Pressures

• Normal Operations: ≥ 35 psi; ≤ 100 psi
• Fire Flow: ≥ 20 psi

• Fire Flow Needs
• ISO Requirements

• Water Age
• MassDEP guidelines: 3 – 5 days

Distribution System Assessment



• Assessment Findings
• System Pressures

• Areas ≤ 35 psi: Monhave Road and Main Street (NE Corner)
• Areas ≥ 100 psi: Main Street near Well 1& 2, Causeway Street at Stop River, 

and North Meadows Road near Well 6
• Fire Flow Needs

• 2017 ISO report fire flow deficiencies
• 5 locations showed deficient fire flows based on ISO needed fire flows 

and available fire flows from model (see table on next slide) 
• ISO house spacing guidelines fire flow deficiencies 

• 5 locations showed deficient fire flows based on ISO recommended 
house spacing fire flows and available fire flows from model (see 
figure on next slide) 

• Water Age
• Current Demand Conditions: 4.5 days
• Future Demand Conditions: 3.1 days 

Distribution System Assessment (Cont.)



Distribution System Assessment (Cont.)
• ISO Fire Flow Charts and Figures



• Deficient Area Improvement Recommendations
• Main Street and Bridge Street at Well Station 1 

& 2 (High Pressures)
• Elm Street near Wheelock Elementary School 

(Fire Flow)
• Nebo Street (Fire Flow)
• North Street and Farm Street (Fire Flow)
• Hartford Street (Fire Flow)
• Westview Road and Philip Street (Fire Flow)

Water Main Improvements Recommendations



• Cast Iron Pipe Replacement
• Approximately 51% of water mains are 

cast iron
• Prioritization of cast iron pipe 

replacement
• History of documented breaks/leaks
• Proximity to water bodies
• History of water quality complaints
• Average service pressure observed in the 

model
• Low C-factor from calibration (a proxy for 

interior condition)

• Trenchless pipe rehabilitation options
• Pipe lining
• Slip lining
• Pipe bursting

Water Main Improvements Recommendations (Cont.)



• Water Storage Tank Rehabilitations
• Hawthorn Booster Pump Station Improvements
• Meter Replacement Program
• Well rehabilitation and pump replacements

Additional Water Infrastructure Capital Improvements



Questions and Open Discussion


