
SWAG Meeting

September 10, 2024 | 6:00-8:00pm

Bellamy Reservoir Tour

Hybrid Meeting: Madbury Water Treatment Facility and via Zoom



1. Visit to the Bellamy Reservoir

2. Introduction & Approval of minutes

3. Reservoir Watershed Overview

4. Cyanobacteria Overview

5. Water Supply & Master Plan Update

6. Lead Inventory and Sampling Update

7. PFAS Update

8. Q&A 

9. Public comment 

Agenda



Bellamy Reservoir & Watershed



PORTSMOUTH WATER SUPPLY



Bellamy Reservoir



Bellamy Reservoir

• Constructed 1957-1960 

by the US Army Corps of Engineers

• Reservoir Area: ~400 acres

• Maximum Depth: 28 feet

• Full Volume: 730 MG

• Average Flushing Rate: 9x/year

• Watershed Area: 22 sq. miles



Bellamy Reservoir Watershed



Bellamy Reservoir Watershed – Protected Land



Bellamy Reservoir Source Management

• Public Outreach (Use Restrictions)

• Shoreline Surveys

• Shoreline Maintenance

• Land Protection

• Easement Monitoring

• Water Quality Monitoring

• Aeration System / Water Quality Management



Bellamy Reservoir Source Protection

• Public Outreach (Use Restrictions)

• Signs

• Mailers



Bellamy Reservoir Source Protection



Bellamy Source Protection

• NO FUEL OR FUEL POWERED MOTOR BOATS

• NO CUTTING/CLEARING ALONG SHORELINE OR ON CITY PROPERTY

• NO STRUCTURES WITHIN BUFFER ZONE

• NO DISPOSAL SYSTEMS WITHIN BUFFER ZONE

• NO SEAPLANES OR MOTORIZED VEHICLE EXCEPT FOR SNOW 

MOBILES

• NO BATHING OR SWIMMING

• NO DEPOSITION OF DEAD ANIMALS OR FISH

• NO DEPOSITION OF DECAYABLE MATERIAL, MANURE OR HUMAN 

WASTES

• NO CAMPFIRES ON CITY PROPERTY

• NO CAMPING ON CITY PROPERTY

RESERVOIR USE RESTRICTIONS



Bellamy Reservoir Source Protection

• Shoreline Surveys



Bellamy Reservoir Source Protection

• Launch Site / Roadside Inspections and Cleanup



Bellamy Reservoir Land Protection
Portsmouth Owned Property



Bellamy Reservoir Land Protection
Portsmouth Easements (1960)



Bellamy Reservoir Land Protection
City and Town Control



Bellamy Reservoir Land Protection
Priority Properties – Final Ranking



Bellamy Reservoir Land Protection



Bellamy Reservoir
Easement Monitoring



Bellamy Reservoir Water Quality Monitoring



Bellamy Reservoir Water Quality Monitoring

• pH

• Conductivity

• Dissolved Oxygen

• Temperature

• Iron

• Manganese

• UV 254 Absorbance

• Color

• Turbidity

• Total Phosphorus

• Phycocyanin

• PFAS

Reservoir & Watershed Raw Water At Treatment Plant

• pH

• Conductivity

• Dissolved Oxygen

• Temperature

• Alkalinity

• Color

• Turbidity

• UV 254 Absorbance

• Iron

• Manganese

• Phycocyanin

• PFAS

• Total Organic Carbon



Bellamy Reservoir Aeration System

Dam

Partial Diffuser
Platform

Full Diffuser
Platforms

Hypolimnetic 
Aeration Tower

Hypolimnetic 
Baffle Curtain

Air Compressors



Cyanobacteria Presentation
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Mariah Habershaw

Water Quality Specialist



Cyanobacteria in the 
Bellamy Reservoir

The City of Portsmouth’s Journey with Cyanobacteria



What IS Cyanobacteria?

• Commonly referred to as blue-green algae

• Have likely been around for over 3 billion years!

• One of the most numerous taxon to have ever existed on Earth and the first 
organisms to have produced oxygen

• Unicellular organisms that relate to bacteria due to their cells lacking a 
nucleus but are more similar to algae because they undergo photosynthesis.

• Unharmful and natural until blooms form, which could lead to the production 
of cyanotoxins



Conditions that enhance 
Cyanobacteria bloom growth:

• Extended periods of direct sunlight

• Excess nutrient availability, specifically nitrogen
and phosphorus, from runoff of pesticides, 
fertilizers, and failing septic systems

• Calm or stagnant water, moving with the wind

• Increased precipitation and changes in climate are 
linked to an increase in cyanobacteria blooms in 
recent years







Effects of 
cyanotoxins

• EPA Drinking Water Health Advisory 
Limits:

• Cylindrospermopsin: 
• Infants and pre-school= 0.7 µg/L

• School-age children and adults= 3.0 µg/L

• Mycrocystins:
• Infants and pre-school= 0.3 µg/L

• School-age children and adults= 1.6 µg/L

• Cyanotoxins can be harmful to pets, 
livestock, wildlife, and people.

• Harmful algal blooms can create taste and 
odor problems



What Have We Seen? What 
Are We Doing About It?



Our Experience with Cyanobacteria at the 
Bellamy Reservoir
• 2023:

• Small bloom accumulated near dam
• Notified NHDES and collected 

samples for enumeration and 
cyanotoxin testing on the day of 
sighting

• Identified species as 
Dolichiospermum (formerly 
Anabaena)

• Results: 
• 22,000 cells/mL of cyanobacteria in raw 

water (>70,000cells/mL is the 
recreational advisory limit)

• Cyanotoxins= non-detect in raw water

• 2024:
• Started seeing “pea-soup” in the 

reservoir
• Began to accumulate near the intake 

but never directly in front of it
• Identified species again as 

Dolichiospermum (Anabaena)
• Collected from intake at 6ft. Depth, 

Raw water intake at plant, and finish 
water for cyanotoxin testing 
(overnight) at accredited lab 

• Results: Cyanotoxins= non-detect



Dolichiospermum 
(Anabaena)











Looking closer…



Even Closer…



Monitoring Program

• Daily visual observations

• Reservoir monitoring including:

• Measuring levels of phycocyanin, a blue-green color 
pigment found mostly in freshwater cyanobacteria, and 
chlorophyll (Both provide an estimation of algal 
abundance)

• Weekly: in reservoir

• Daily: Raw water (DAF and Filter in case of > 0 ug/L 
fluorometer reading in RAW water)

• Microscope identification and enumeration

• Biweekly monitoring with GZA

• Bi-weekly Tributary Monitoring



GZA Reservoir Monitoring
• NHDES/EPA Grant: $86,903

• Selected by NHDES and EPA as a case study to 
address cyanobacteria in drinking water and to 
develop future monitoring and response plan

• Monitoring and response plan to be completed by 
March 2025

• Biweekly Monitoring from July-October:
• Nutrient testing: Ammonia, Nitrate/Nitrite, and 

Total Phosphorus

• Plankton count, ID, and Pigment 

• Cyanotoxin testing *in the event of a bloom*

• Collections from intake at 6ft. Depth, Raw 
water at plant, and finished water



Benefit of Dissolved Air Floatation (DAF) System

• Most toxin-forming cyanobacteria tend to float to the surface; therefore, a DAF 
system is more effective for removal of these blooms than conventional systems

• Coagulation, and flocculation also play a role in cyanobacteria removal: binding 
cyanobacteria cells to the floc

• Cyanobacteria is skimmed off the surface, allowing for the removal of cyanobacteria 
cells without causing cell damage



Operational Response to Cyanobacteria 
Blooms
1. Activate diffuser in front of intake to disperse bloom

2. Reduce plant flow and blend with well water 

3. Turn on/Introduce Powdered Activated Carbon (PAC)

4. Increase backwash frequency

5. Continue to test for phycocyanin at Raw, DAF, and Filtered water taps



Current Cyanobacteria Watches and Warnings for NH

2024 NHDES Healthy Swimming Mapper (arcgis.com)

https://www.arcgis.com/apps/dashboards/8d84a6b03acb4efaab571b222c78447b


Jenness Pond, Northwood NH – issued 9/4/2024:
Initial total cyanobacteria density= 1,000,000
cells/mL Dolichiospermum

Tuftonboro Neck, Lake Winnipesaukee, Tuftonboro, 
NH – issued 6/12/2024 (bloom mixed with pollen):
Densities up to 561,000 cells/mL Dolichiospermum

Emerson Pond, Rindge, NH – issued on 
8/29/2024: 169,800 cells/mL Planktothrix



Portsmouth and Pease Water Supply Update

Safe Water Advisory Group
September 10, 2024



Drought Monitor
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Precipitation – 89% of Annual Average
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Surface Water Conditions
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Groundwater Levels
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Supply Versus Demand and Source Utilization
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Supply Production
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Projects Update
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◼ Phase 1 – Valve Project
◼ Construction is Complete

◼ Two new valves installed on the lines 
that run under Little Bay

◼ Two 20” taps and valves installed in the 
PCCP for third main preparation

Little Bay Water Transmission 
Main Resilience Project

◼ Next Steps
◼ Permitting

◼ Re-Bid

◼ Evaluate Funding



Transmission Main Air Relief Valves and 
Easement Clearing

◼ Air Relief Valves are failing. 
One in Madbury was 
replaced in August 2024. 
Need to assess replacement 
of the other 26 valves

◼ Easement maintenance/ 
clearing along the main from 
reservoir to Newington
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Water Storage Tanks
Restoration/Maintenance

Planning

◼ Tank Inspections and 
Cleaning

◼ Prioritization of Storage Tank 
Painting and Restoration

◼ Near-Term and Long-Term 
Planning

◼ Hydraulic Assessment of 
Southern Portion of System 
and Greenland Area Pressure
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PFAS Treatment Design

◼ Greenland Well

◼ Preliminary design near 
completion

◼ Granular Activated Carbon

◼ New building needed

◼ Road and power upgrades 
required

◼ Proceeding with final design
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PFAS Treatment Design

◼ Portsmouth & Collins Wells

◼ Preliminary design near completion

◼ Water from wells be combined for 
treatment at one facility

◼ Granular Activated Carbon

◼ Provisions for additional treatment 
incorporated in design

◼ Submit Preliminary Design and cost 
estimate to Air Force
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Other On-Going Projects
◼ Little Bay Road Water Main Replacement

◼ Hydraulic Model Update

◼ Smith Well Maintenance

◼ Collins Well 2 Permitting

◼ Service Line Inventory

◼ Service Line Replacement Plan

◼ Seacoast Reliability Project

◼ Portsmouth/Dover Emergency Interconnect

◼ Bellamy Dam Intake Modifications

◼ Water System Energy Audit

◼ Master Plan Update 60



PORTSMOUTH 
WATER SYSTEM’S 
FREE LEAD TESTING 
& SERVICE LINE 
INVENTORY 
UPDATES
BY MASON CACERES

ASSISTANT WATER RESOURCE MANAGER



TALKING POINTS

• FREE LEAD TESTING OPPORTUNITY UPDATES

• DETECTED VS. NON-DETECTED CONCENTRATIONS

• AT-HOME SAMPLE LOCATIONS

• OUTREACH ANALYSIS

• LEAD AND COPPER RULE (LCR)

• SERVICE LINE INVENTORY UPDATES

• PROGRESS REPORTS BY ZONE & ACROSS SYSTEM

• NEXT STEPS FOR LCRR/LCRI

• LATEST LEAD & COPPER RESULTS (Q3 COMPLIANCE 

TESTING)



FREE LEAD TESTING OPPORTUNITY

• Forms of outreach:

• Portsmouth Herald

• City Newsletters

• Post cards distributed during Lead Poisoning 

Prevention Week

• Extras remain at public facilities

• Resident notification through service line 

inventory process

• 55 participants provided with “ThinkBlue” 

retrieval code.

• 27 have submitted their samples and 

received results.

• Two rounds of reminder emails sent
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Participant Sample Tap Locations

Basement office

Bathroom

First floor bathroom

First floor kitchen

No info.

RESULTS SINCE ROLLOUT 
(OCTOBER 2023)

Bathroom taps
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Free Lead Testing Opportunity - Results per 
Participant
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Effective Forms of Outreach



LEAD SERVICE LINE INVENTORY – TIMELINE UPDATE

Launch Private-Side 
Inspection Efforts

• February 5, 2024 –
Portsmouth Water Division 
staff start door-to-door 
and scheduled service line 
material identifications with 
1,718 unknown materials.

Start Potholing Efforts

• May 22, 2024 –
Portsmouth Water 
Distribution Crew staff 
begin potholing efforts to 
identify unknown city-side 
service lines.

Success with Identification 
Zones 1-5

• Current –
Exhausted outreach and 
scheduled identification 
efforts for customer-side 
inspections within target 
zones 1-5. Total of 1096 
services visually inspected 
since February.

Ongoing Efforts to Receive State Funding 
for Service Line Replacements 

• The Drinking Water State Revolving 
Loan Fund (DWSRF) Lead Service Line 
Replacement (LSLR) funding is 
available for both inventory and 
construction activities associated with 
the full replacement of service lines 
identified as lead or GRR.

Inventory Status

• Today – 622 private-side service lines left to 
identify. 92% of those identified (from start 
of efforts) are copper. More work to do on 
city-side inspections via potholing.



INVENTORY UPDATES BY ZONE

244

11
7

2

21

80

Zone 1 Customer-
Owned Service Line 

Materials

Copper

HDPE

Ductile Iron

Cast Iron

Galvanized

Unidentified

178

12

16

105

Zone 2 Customer-
Owned Service Line 

Materials

Copper

HDPE

Ductile Iron

Galvanized

Unidentified

Total service connections 

within Zone 1 = 365

Total service connections 

within Zone 2 = 305



INVENTORY UPDATES BY ZONE - CONTINUED

215

71

2

147

Zone 3 Customer-
Owned Service Line 

Materials

Copper

HDPE

Ductile Iron

Galvanized

Unidentified

Total service connections within Zone 3 = 372

247

5

2

8

129

Zone 4 Customer-
Owned Service Line 

Materials

Copper

HDPE

Ductile Iron

Galvanized

Unidentified

Total service connections within Zone 4 = 392



INVENTORY UPDATES BY ZONE - CONTINUED

121

4

11

158

Zone 5 Customer-
Owned Service Line 
Materials (ongoing)

Copper

HDPE

Ductile Iron

Galvanized

Unidentified

Total service connections within Zone 5 = 285

Zone 5 - Town’s Served:

• Greenland

• Rye

• Newington

• New Castle



SERVICE LINE INVENTORY STATUS REPORT - TOTAL

• Total service connections throughout Portsmouth’s 

distribution system: 8,382

• Pipe materials identified on customer side: 7,750

• 632 remaining

• City-side identifications in progress

• No sign of lead service lines (on either side)!

• 139 galvanized services found so far

• Will require notification to property owners by 

Nov. 17 and eventual replacement under LCRR. 

6694, 80%

496, 6%

139, 2%

421, 5%
632, 7%

Portsmouth’s Customer-Owned 
Service Lines

Copper

HDPE

Galvanized

Non-Lead (Other)

Unknown



NEXT STEPS
• Baseline inventory will be submitted to NHDES on October 16, 

2024. 

• NHDES does not expect a completed inventory, but the more 

information, the easier it will be for PWSs long-term.

• Begin Public Notices to all LSL, GRR and unknown services.

• New sample sites due by January 31, 2025 following new site 

selection structure (see Fig. 1).

• Lowering of lead action limit from 15 ppb to 10 ppb starting 

2027.

• Must verify/identify 100% of unknown service line materials by 

2037

• Must replace 100% of LSLs and GRRs by 2037.

• Quarter 3 Lead and Copper Rule compliance sampling 

completed

Fig. 1



LEAD & COPPER COMPLIANCE TESTING RESULTS

PORTSMOUTH WATER SYSTEM LEAD AND COPPER COMPLIANCE HISTORY

Date Sampling Frequency
# Samples Collected & 

Analyzed

Lead 

90th percentile (ppb)

Copper 

90th percentile (ppm)

July 2024 Annual 30 1 0.115

July 2023 Semi-Annual 60 1 0.167

January 2023 Semi-Annual 61 1 0.244

2022 Annual 30 1 0.141

2021 Annual 31 2 0.238

2020 Annual 31 1 0.117

2019 Annual 32 0 0.205

July 2018 Semi-Annual 61 1 0.187

January 2018 Semi-Annual 62 1 0.162

2016 Triennial (once every 3 yrs.) 34 7 0.135

2013 Triennial (once every 3 yrs.) 30 1 0.110

2010 Triennial (once every 3 yrs.) 30 1 0.130

2007 Annual 30 5 0.185

2006 Annual 30 5 0.194

2005 Annual 30 13 0.239

July 2004 Semi-Annual 61 5 0.261

January 2004 Semi-Annual 61 13 0.291

July 2003 Semi-Annual 61 16 0.296

January 2003 Semi-Annual 60 12 0.252



QUESTIONS?

Mason Caceres – Assistant Water Resource Manager

email: mecaceres@cityofportsmouth.com

phone: 603-312-3804

https://portsnh.co/servicelineinventory

mailto:mecaceres@cityofportsmouth.com
https://portsnh.co/servicelineinventory
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PFAS Average – 12 Month Rolling
New Hampshire Regulated Compounds

- All Sources In Compliance (Oct 2023 - Sept 2024)



Public Comment
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