Dover Water Facility Improvements

THE PUMPING STATION.

City Council Workshop June 14, 2023
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Joint Presentation

* Underwood Engineers — Infrastructure
— Keith Pratt, President

* EGGI/GZA — Supply and Well Monitoring
— James Wieck, Associate Principal
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NEW HAMPSHIRE

Water System Improvements
400 More Years!
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AGENDA

* Dover System Overview

* Projects Completed and in Process

* Future Projects

e Supply and Demand

* EGGI/GZA... Supply and Well Monitoring
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2015 Facilities Plan

 Renew Vertical Assets (Supply and Treatment)
* |nvest in the most valuable supplies |
* Address most critical facilities first

* Prioritize cost-effective sources: S/GPD

* Develop a Phased Priority Program

Significant Amount of
Work Completed to Date!
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City of Dover Water System

28,000 people served
* 2.0 million gallons annual average demand

11 wells (not all active) in four aquifers

« 3 water treatment facilities (a 4" being abandoned)

2 artificial recharge facilities

* 2 active water storage tanks (a 3" tank in construction)

* 1 booster pumping station

* 1 Emergency Interconnection (another one to be installed soon)
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Storage Tanks

Rendering oo
Onlinein2024 = = .
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Emergency
Interconnections
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4 Aquifers

Hoppers - 2 Wells 11 WEIIS

Cambpell =
Calderwood '

Barbados - 2 Wells

Willand Pond - 4 Wells

Bouchard .
Hughes W!Iland 1
Willand 2
Smith
Pudding Hill - 3 Wells Cummings

Ireland
DPH-1
Griffin
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Treatment
Facilities

Rendering
Online in 2024
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Willand Pond Aquifer

 Willand Pond Wells
* Smith and Cummings Wells
 Lowell Avenue Water Treatment Plant
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Historical facilities at Lowell Avenue
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Smith and
Cummings
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Smith and Cummings Well House
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Willand Pond Wells and Control Building
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Operate wells to control Willand Pond level
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Lowell Avenue Water Treatment Facility
Complete 2018
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Hoppers Aquifer

 Campbell Well

* Calderwood Well

e Calderwood Chemical Treatment Facility
* |singlass River Recharge Station
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Calderwood/Campbell Wells and Treatment
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Isinglass Recharge

3 nrauulnw'ﬂ‘""na!w-'."'!ul.inuﬂaujllr“'u!‘!“”Hm“l””u“l.r“qzﬂ ”T””rq”rrrn'rw”'rn‘mryn %
¥ | | | | ‘ | | i
| \

engineers




Pudding Hill Aquifer

e Griffin Well
* |reland Well (replacement)
 Well DPH-1

* Pudding Hill Water Treatment Facility

* Bellamy River Artificial Recharge Station
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Puddlng Hill Aquifer

3 Wells and Griffin WTP
* Bellamy River Intake

2 Recharge Basins and
* Pudding Hill WTP
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Rendering
View from
Driveway
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Pudding Hill Water Treatment Plant
Treatment Process — 3 Major Parts

To Clearwell and
Distribution

Raw water
From wells

NHDES
“Most Advanced Water
Treatment Facility in New
Hampshire”
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GAC Vessels for
PFAS Removal

LINED TANK
WELD/BUR
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June 14, 2023 (9:00 A.M.)
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Barbados Aquifer

* Bouchard Well
* French Cross Road Water Treatment Facility
* Hughes Well
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French Cross Road WTP
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Conceptual FCR WTP Improvements
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Water Storage Facilities
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New 1 MG Tank — In Construction

i
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Garrison Hill Reservoir

Located near Abbey Sawyer Memorial Drive

4 Million Gallons

Built in 1968 — Only tank in the main pressure zone

Needs to be taken offline for maintenance — Need alternative storage




Dover Water System
Vertical Asset Summary

* Prior to 2016
— 18 Vertical Assets
* Today —
— 24 Vertical Assets
— 19 Renewed (79%)
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What’s Next — Construction

* Garrison Hill Reservoir Rehabilitation
* Dover Portsmouth Interconnect — General Sullivan Bridge
* Distribution Projects — Central Avenue etc.
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What’s Next — Planning/Design

* French Cross Road Water Treatment Plant Upgrade
 Hughes Well Improvements

* |singlass River Recharge Station Upgrade
* Booster Pump Station at Elevated Tank
* Update the Facility Plan

 SOP’s and O&M
* New Supply — Increased Demands and Redundancy/Resiliency.

= e —
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Supply and Demand
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oo Well Production-— 4 quiferé and 11 Wells

Griffin Shutdown
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Supply Goals

e Advance Existing Supply Improvements
— Improve/Replace Hughes Well

— Upgrade French Cross Road Water Treatment Facility
— Upgrade Isinglass Recharge Facility

* Add Supply Sources to Meet Demands and Provide
Redundancy

— New Source Investigations
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Supply Monitoring and Exploration

EGGI/GZA




Dover Water Workshop

Water Resources Update

June 14, 2023 I I 'E Q.Nmﬁm




Topics

Existing water resources

Water resource challenges

Water resource monitoring projects overview
Next Steps/Aquifer management planning

New source exploration

THE PUMPING STATION.




Dover's Existing Water Resources

ca”p NH Dover Water Quality Monitoring
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Challenges

Climate/Drought

Contamination

o Emerging contaminants (e.g., PFAS)
o Chloride

Land Use




Challenges

Climate/Drought




Climate/Drought

U.S. Drought Monitor
New Hampshire

Today

evere
Jrought

Intensity:
:I None
] DoAbnormally Dry
[ b1 Moderate Drought
D2 Severe Drought
D3 Extreme Drought
- D4 Exceptional Drought

The Drought Monitar focuses on broad-scale
conditions. Local conditions may vary. For more

informatfon on the Drought Monltor, go to
' D OV E R hitps./fdroughtmonttor. unl.edw/About.aspx
Author:

Curtis Riganti
National Drought Mitigation Center

2D

droughtmonitor.unl.edu

* More frequent droughts
e More intense storms
e Water use restrictions
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CONSTRUCTION
GEOQTECHNICAL ENYIRONMENTAL ECOLOGICAL WATER MANAGEMENT

Indicator Water Level Monitoring Locations
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CONSTRUCTION
GEOQTECHNICAL ENYIRONMENTAL ECOLOGICAL MANAGEMENT

The Hoppers Aquifer
Monitoring Well LT7
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Plot of Water Level Elevation for January 1, 2016 to April 19, 2023
Long-Term Groundwater Monitoring Program
Dover, New Hampshire

Emery & Garrett Groundwater Investigations, A Division of GZA



GEOQTECHNICAL ENYIRONMENTAL ECOLOGICAL CCONSTRUCTION

MANAGEMENT

Willand Pond Aquifer
Monitoring Well DWP-MW16D
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Long-Term Groundwater Monitoring Program
Dover, New Hampshire

Emery & Garrett Groundwater Investigations, A Division of GZA



CONSTRUCTION
MANAGEMENT

GEOQTECHNICAL ENYIRONMENTAL ECOLOGICAL

Willand Pond Aquifer
Surface Water Station DWP-SW5

194.00 d ] | ] | ] I

] | | | ] I 1
1931 2010 2011 )} 2012 )| 2013 | 2014" 2015 2016 || 2017 “ 2018 II 20191} 2020 II 2021 II 2022 I 2023
| |

192.00 : | Monitoring equipment tampered with ! . 3 \ 1 Willand Pond
\ Rl . L) -~ Aquifer

191.00 A \ / : | ; T

190.00 A \ / /A ‘ .

189.00 ] t A i1\ s _ i DWP-TW1

g ] \ \ \ e % _ W (to be replaced by DWP-PW2) ¥ _.
B ] : i \ ’ T o iy
3 18800 5 \ I -

38 187.00 ] : T P
3 E : ..-_ . : - . e .. T3 ‘..- .”"-:-.:'--

5 & 186.00 ] ' N _ ™ : i} " B

E L : i L e | & - - " .',- 2

£ 185.00 1 : .

184.00 — ———— — — e ——
] Pl
18300 Cutoff elevation of ”
182.00 pond = 184’
181.00 NGVD29
180.00i::::::::::::!:::!:::!:::!::‘....‘..H....‘..
Jan-10 Jan-11 Jan-12 Dec-12 Jan-14 Jan-15 Jan-16 Dec-16 Jan-18 Jan-19 Jan-20 Dec-20 Jan-22 Jan-23
Date

Plot of Water Level versus Time for January 1, 2010 to April 19, 2023
Long-Term Groundwater Monitoring Program

Dover, New Hampshire Emery & Garrett Groundwater Investigations, A Division of GZA



CONSTRUCTION
GEOQTECHNICAL ENYIRONMENTAL ECOLOGICAL MANAGEMENT

Pudding Hill Aquifer
Monitoring Well DPH-MW8
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Long-Term Groundwater Monitoring Program

Dover, New Hampshire

Emery & Garrett Groundwater Investigations, A Division of GZA



GEOTECHNICAL  ENVIRONMENTAL ECOLOGICAL CONSTRUCTION

MANAGEMENT

Forecast
U.S. Monthly Drought Outlook Valid for June 2023

Drought Tendency During the Valid Period Released May 31, 2023

DOVER

Depicts large-scale trends based

on subjectively derived probabilities
guided by short- and long-range
statistical and dynamical forecasts.
Use caution for applications that

can be affected by short lived events.
"Ongoing” drought areas are

based on the U.S. Drought Monitor
areas (intensities of D1 to D4).

NOTE: The tan areas imply at least
a 1-category improvement in the
Drought Monitor intensity levels by
the end of the period, although
drought will remain. The green
areas imply drought removal by the
end of the period (D0 or none).

. Drought persists

L Drought remains but improves

Author:
Rich Tinker

NOAA/NWS/NCEP/Climate Prediction Center

Drought removal likely

t}\l Drought development |i|(9|y
= . T
T @) &

D http://go.usa.gov/3eZGd
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GEOQTECHNICAL

ENYIRONMENTAL ECOLOGICAL

Precipitation Forecast May 2023 — December 2023
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GEOQTECHNICAL ENYIRONMENTAL ECOLOGICAL

Precipitation Forecast November 2023 — June 2024
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(Per- and Polyfluoroalkyl Substances) Perfluorinated = Completely Fluorinated

* \Very useful properties
* Ubiquitous

 1000’s of compounds
 Complex chemistry

Perfluorooctanoic Acid (PFOA)

Polyfluorinated = Incompletely Fluorinated

PRODUCTS
THAT CONTAIN

5:3 Fluorotelomer Carboxylic Acid (5:3 FTCA)

a)____

Known for excellence. Built on trust.

Figures from Taryn McKnight, Eurofins-TestAmerica



Persistent: C-F bonds extremely stable in the environment

Bioaccumulative & Toxic
Emerging contaminant of concern (goalposts moving)

Regulations and environmental concentrations at parts per trillion

NH AGQS/MCLs established for four PFAS (11 to 18 parts per trillion —
nanograms per liter)

EPA recently proposed MCLs of 4 ng/L for certain PFAS
Monitoring for PFAS is ongoing in Dover

PFAS detected in the Pudding Hill Aquifer

6/14/202 3 Known for excellence. Built on trust.
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Dover Water Supply — EGGI/G

ZA Project Relational Diagram

I I I I I
Pudding Hill Willand Hoppers Barbadoes New Source
Pond | Pond Exploration
| ' 1
LGWP Hoppers BROX Hughes Well Fractured
Monitoring and Tech. Support Technical Bedrock
Reporting Support Aquifer
* Day Property
(DOV-3)
| Sand and
Aquifer Artificial LGWP Gravel Aquifer
Monitoring Recharge (AR) Monitoring
+ NEMR GMP and
* Supplemental Reporting
Citywide WQ Long-term
I I | and Level Aquifer
SWPP GWDP Startup and AR Monitoring Management
0 el e Monitoring and Monitoring Supplemental Planning
Technical Support . .
Reporting Aquifer |
¢ River Stage and Flow Monitoring
Monitoring I
AR Basin . . .
o 5as! :\,I,Ztenri;ir:,z:rature Aquifer/Water Use Production Chloride
Piloting and c . . o .
Technical Oxygen Monitoring Planning Well Testing Monitoring
e Groundwater Mound . o * City-wide * Smith ‘:"“d
Support Elevation Monitoring ::(I;Ia:ir;:lquallty based Cummings
e Operations and . Ordinance Review/Revision
Reporting Plan Drafting

Emery & Garrett Groundwater Investigations, A Division of GZA
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Artificial
DOTML-DS: 43.1743 / -70.9002 (LAT. / LONG.
Recharge (AR) . Lant )
‘
> / L i (STILLING WELL)
\
DOTML-US: 43.1739 / -70.9006 {LAT. / LONG.) : [AARF INTAKE
| | l I ’
f
SWPP GWDP Startup and AR I
o L N
: $”°:'t9f'lr‘§a“d . Monitoring and Monitoring Supplemental :
echnical Suppor . . MW=
Reporting Aquifer \ irelondiwel
e River Stage and Flow Monitoring PW3I0: 00:1010-007
Monitoring
AR Basin e Water Temperature
Piloting and and I.Diss.olved Oxygen
. Monitoring
Technical
e Groundwater Mound
SUpport Elevation Monitoring

e Operations and
Reporting Plan

Emery & Garrett Groundwater Investigations, A Division of GZA
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In Fulfillment of
Section 401 of the United States Clean Water Act (33 U.5.C 1341)
‘And NH RSA 485-A:12, Il

Pudding Hill Aquifer — Artificial Recharge Update | ==

WQC #2019-404P-001

Activity Name Bellamy River Artificial Recharge Facility
Pudding Hill Road

Acthity Location Dover, New Hampshire

Affected Surface waters | €13 River (NHRIV600030903.08)

Unnamed Wetlands

v' 401 Certification approved

New Hampshire Department of Environmental Services (NHDES)
Wetlands Permit

NHDES Shoreland Impact Permit

NHDES Groundwater Discharge Permit

NHDES Large Groundwater Withdrawal Permit

EPANPDES Construction General Permit

Applicable Federal and
State permit(s):

Date of Approval
jectto Conditions | June 19,2020

v' Aquifer Recharge facility constructed

pplicant)
Hill Aquifer along the Bellamy River in Dover, New Hampshire. The AR facility will withdraw water from the
Bellamy River e is needed to increase
of the City's water d DP #1) and
Pudding Hill Aquif ition of the Activity i provided in

A INTRODUCTION

o a
Finding 0 of this Certification,

c I Jati "

v' Groundwater Discharge Permit (GDP) application summitte

B. 401 CERTIFICATION APPROVAL

and GDP issued R R

The State of New Hurmpshire
Department of Environmental Services

Rabert K. Scatt ~ Conmissioncr

401 Certification-related plans and permits (Comments receive
Condition E-10
Condition E-11
Condition E-12

January 10, 2020

WILLIAM BOULANGER
DOVER PUBLIC WORKS DEPT,
371 MAST

River stage and flow monitoring

GROUNDWATER DISCHARGE PERWIT

SUBJEGT: DOVER — Gity of Dovar, Department of Public Woiks, 271 Mast Road,
Pudding Hill Aquifer Recharge Facility
Sita#t 198401044 | Projoctt 39074 | Activity# 276013

Water temperature and dissolved oxygen (DO) monitoring e

Plazse find enclosed the Groundwater Dissharge Pemi: Number GUUP-198401044-D-
001 approved by the Water Divisian of the NIt Department of Environmental Services
{NHDES; for the discharge of surlaca waler inle the ground via rapid infilration basins
for aquiter rechargs, in Daver, NH.

G 1 H H This permit is issusd for five () years, Al water discharged shail be managed as
roundwater mound elevation monitorin g T v vt o
sampling results ba submited electronically to the NHUES' Environmental Monitaring
Database (EMD).
Should you have any quesiions, miease cantact me at the Water Division at (803}
2712858 or by & mail at mitchell jockendes.nh gov or Stephen Rey of (603) 271-3918
stenben oyEres.b.cov

Operations and reporting plan Mﬁ%/f

Witchall LB, P.G
Drinking Water & Groundwater Bursau

Condition E-16

AT s D4
Grcopy.  Biasan Rey. Brandon Kermen, Ardrew Kef WO-DWEE
Ted Diars. G- sl WO- iateTshd

D HORE
ichn Stcrar, Gity of Dover
darmes Emary: Frrery ard Canel Craandwater § G780

copy

Dea
i e

P.0. o 95, 29 Hazen Drive, Comcord, New Hampshire 03302
Tespiene: (5231 §39713171 + TED Access: Relny NI 1-3
oy

Emery & Garrett Groundwater Investigations, A Division of GZA
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—

8 o -

e m% :

n, 5 l'.'.

o e AN

F#: - A ; o S 2

| % Za e o DPW-SWPP-SW-3
T #12 £ = ’é .

ok N

DPW-5WPP-5W-5

-

* Ubiquitous low concentrations of PFOA < 2 ng/L _ DPW-SWPP-SW-2
* Baseline concentrations established for metals (As, Ba, Cd, Cr, Fe,

Mn, Hg, Se, Ag, and Na) and chloride Emery & Garrett Groundwater Investigations, A Division of GZA
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BARRINGTON

Hoppers Aquifer
Brox Pit
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() 202101 DRILL HOLES
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Emery & Garrett Groundwater Investigations, A Division of GZA
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GEOQTECHNICAL ENYIRONMENTAL

ECOLOGICAL
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New Source Exploration

GEOQTECHNICAL

ENYIRONMENTAL

CONSTRUCTION

EcoLoGICAL MANAGEMENT

WATER

Potential Hughes
Well Replacement

Revaluation and
Update of potential
groundwater
resources based on
2018 EGGI study

Evaluation of the Day
Property/Vicinity
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FIGURE 2
Dover's Existing
Water Sources and Proposed
Groundwater Development Zones

Bedrock Aquifer Assessment Project
Dover, New Hampshire
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FIGURE 2

Emery & Garrett
Groundwater Investigations, A Division of GZA
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New Source Exploration — Sand and Gravel

Exploration for
potential sand and

gravel Aquifer | ¢ 2 JR— PGy
resources in the 1 o R Gz . ¢ O R
vicinity of the
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Action Items/Next Steps

 Pudding Hill Treatment and AR

 Completion and implementation of Aquifer Management Plan
* (Operations Review

* UCMR5

 New Source Exploration

Emery & Garrett Groundwater Investigations, A Division of GZA
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Aquifer Management Plan Key Elements

1.
2.
3.
4.

Production Well Data Summary
Water quality monitoring
Citywide contaminant threat inventory

Proposed amendments to Groundwater
Protection Ordinance (170-28.3) and
“Groundwater Protection Zones” map

5. Water level-based and water quality-based action

Groundwater
Protection Zones

}“\ v >3feetabove trigger Pumping is ok
ES < 3 feet above trigger Consider using
e but still above trigger other WPs
i - at or below trigger Stop

Emery & Garrett Groundwater Investigations, A Division of GZA

Water Level Elevation | Water Elevation 5-Year Elevation
(ft) (7/1/22) Average | Trigger Point
Barbadoes Pond
DGM-sw1 | 1277 | 1281 | 1250
FRD | 1297 | 1305 | 1290
DGM-TL | 1275 | 1274 | 1250
DGM-T2 | 1278 | 1279 | 1260
DGM-LT4 124.6 125.7 123.0
Pudding Hill
pP-205 | 937 | 925 | 800
DPH7 | 842 | 813 | 60.0
DPHBS | 825 | 822 | 700
DPH-MW-1 | 53 | 942 | 800
DPH-MW2D | 818 | 815 | 750
DPH-MW6 | 937 | 928 | 800
DPH-MW8 87.6 86.5 85.0
The Hoppers Aquifer
DGM-LTS | 106.7 | 108.0 | . 106.0
bGMm-LTé | 1100 | 1111 | 1100
DGM-LT7 112.2 114.0 112.0
Willand Pond Aquifer
DWP-MW4D | 1747 | 1742 | 1710
DWP-MW16D | 1323 | 1385 | 1360
DWP-sws* | 1899 | 1896 | 1840
DWP-TW1 188.3 189.3 185.0
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