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AGENDA

" Introductions
" Project Progress to Date
= Decision Support Tool Purpose

= Decision Support Tool Development Approach

" Demo
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KEY EKI TEAM

Ayman Alafifi, PhD, PE David Melycher, LEP, LSP Anona Dutton, PG, CHG Ellie White, EIT
Project Manager Principal-in-Charge Technical Advisor Tool Development
= |5 Years of experience = >30 Years of experience = >20 Years of experience = 5 years of experience
* Water resources in Massachusetts * Water resources = PhD in Civil and
planning and management *® Massachusetts Licensed planning & management Environmental
= Data integration, Site Professional = Oversight of numerical Engineering
dashboards, and decision  ® Manages EKI’s East modeling, DST = Data science, water
support tools Coast Operations development, data resources, data
= EKI’s PFAS initiative lead management and visualizations

visualization deliverables
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ABOUT EKI

= Employee-owned
® Founded in 1989

= 140+ employees: engineers, hydrogeologists,
geologists, environmental scientists, GIS database
specialists, data scientists

= Extensive water resources planning and engineering
expertise

= Experience in decision support tool development
and data science applications including data
management, visualization, automated reports, and
predictive analytics

e FEK]| Office Location B EKI| Headquarters
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PROGRESS TO DATE
Technical studies:

Establishmentofthe  |gentify alteratives
Cons. & Demand Mgmt and Assess flow

and Joint Narative impacts Establishment of the
| Subcommittees o PFAS and Lower Basin
Establishment f Subcommittees
ofthe Earmark Task Force Charter CBI + EK| teams
Subcommittee Agreement hired
A: — —
Discussions/ 2023 2024 ) Mar. 2025
Negotiations 2022 CBl interviews with parties /

Group meetings /
Decision Support Tool /

(DST) Development Facilitation and negotiations with help from
the DST to reach conceptual consensus

Ongoing coordination

Early 2026



EKI'S UNDERSTANDING OF THE KEY BASIN CHALLENGES

= Seasonal low flows.

= Reduced local water availability.

Georgetown Rowley

= Future climate variations are likely to
lead to longer periods of higher :  Andover Boxford
temperatures and more frequent | i
droughts. Tewksbury

Reading

Ipswich

Topsfield
Hamilton

: Wenham

Danvers Beverly

= Existing infrastructure and regulatory | Winingo
 Billerica

frameworks may not be sufficient to Blngton, S

support necessary improvements and -

inter-community water sharing.
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Presenter Notes
Presentation Notes
To plan effectively, we need a clear understanding of the pressures facing the basin today—and those on the horizon.

Before identifying solutions, it's critical to ground ourselves in the key challenges shaping water availability and management in the basin.


Seasonal Low Flows: Low flows during the growing season are driven by high evapotranspiration and increased human summer groundwater use
Reduced Water Availability: where a large portion of water withdrawn from the basin is exported as drinking water or wastewater
Climate pressures: Future climate variability is expected to bring longer, hotter dry periods and more frequent droughts.
Infrastructure and Regulatory Constraints: Existing systems and policies may not support the level of coordination and investment needed for inter-community sharing and adaptation—requiring significant infrastructure upgrades and possible legislative and regulatory changes.
�



DECISION SUPPORT TOOL (DST) PURPOSE

= Build on the foundational analyses and studies already completed

®* Translate discussions and facilitation outcomes into measurable
objectives and priorities

= Assess impacts of alternatives on the watershed and communities,
including costs, benefits, and breakpoints

= Support interactive scenario planning including exploring tradeoffs and
adjusting proposed alternatives

= Enable collaborative and informed decision-making through transparent
assumptions and visualization
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Presenter Notes
Presentation Notes
Given those challenges, a Decision Support Tool will be designed to help us move from understanding and analysis to action—by translating complex technical data, highlighting key tradeoffs, and supporting practical, community-informed decisions that can adapt to changing conditions. To achieve this, the DST is structured to:

Builds on Existing Work: We’re not starting from scratch—the DST builds on previous analyses, discussion, and studies.
Translates Discussions into Objectives: It captures stakeholder input and facilitation outcomes, turning them into clear, measurable priorities.
Evaluates Alternatives: The tool helps assess the impacts—positive and negative—of different strategies across the watershed, including costs and benefits.
Supports Scenario Planning: Users can explore tradeoffs, adjust inputs, and see how different choices affect outcomes in real time.
Enables Collaborative Decisions: Through transparency and visualizations, the DST supports informed, consensus-driven decision-making.



DST FRAMEWORK

Inputs Outputs

209 (1Y)
& CB' " Subcommittee & CB' [' Subcommittee

Alternative Costand

Cha"enges Objectives Performance Benefits
Proposed Evaluation Tradeoffs Scenario
Alternatives Framework Decision Support Tool Planning

Feedback
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Presenter Notes
Presentation Notes
To illustrate this process graphically 


DST DEVELOPMENT PROCESS

1. Define Objectives

2. Identify Alternatives
3. Develop Evaluation Metrics
4. Evaluate Alternatives
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Presenter Notes
Presentation Notes
Individual objectives and collective objectives


|. DEFINE OBJECTIVES (EXAMPLES)

|. Improve water supply reliability for Ipswich River Watershed
communities

2. Improve the health of aquatic ecosystems in the Ipswich River
Watershed

3. Support comprehensive regional solutions through collaboration
among all stakeholders

4. Obtain funding to implement the necessary infrastructure solutions

el 1 vefine Ojecties



2. IDENTIFY ALTERNATIVES

' DeWberry-
’ Dewbe
Yy’

ubmutted to: Metropolitan Area Planning Council, acting on behalf of the North e Water
Sub; d ut t:
: : £ & g ncil, acting on bel f
of the North Shor
‘ater

November 2024

Assessment of W.
: WVater Supply Alternati
River Str ) PP’ ternatives Usi S
Streamflow and Watershed Analysi \Il:)%l::l:fl\{es‘\‘\‘lgiwmh
ysis ) AM)

Busaioron

—— e
NORTH SHORE WATER INFRASTRUCTURE

STATUS REPORT
Task 3 - Status Report — [
Metropolitan Area Planning Council (MAPC) ASSESSMENT OF THE WATER SECURITY/
September 2024 RESILIENCE NEEDS AND OPPORTUNITIES
IN THE |IPSWICH RIVER \WATERSHED

pewberry Engineers Inc Metropolitan Area P\znmr:g ?:.“R":ijmence T Task i Final Report

v 8 bemh;ag :Orli:i-ouh i North Shoré Water Resilience Task Force (NSWRTF)
it December 15,2024

an Ared planning council
Resiliencé Task Force
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2. IDENTIFY STARTING ALTERNATIVES FOR EXPLORATION

Examples from the Dewberry study

Scenario | Scenario 2 Scenario 3 Other Variations?
Salem/Beverly SBWB | 16.1 SBWB (Beverly) | 9.1 H| Participation
MWRA (Sal 7.0
= Caem) d Volume
Hamilton ..
_ split 1 Timing
Wenham
Ipswich
Peabody
Wilmington
LCWD Down to
Danvers-Middleton MWRA | 5.5 SBWB 2
Topsfield MWRA [Switched to [ spw—fos | L=
Switched to

ek| 2. Identify Alternatives



STUDIED ATTRIBUTES OF EACH ALTERNATIVE*

= Estimated project costs

= Rough timeline

= |nitial assessment of infrastructure needs

= |nitial assessment of water quality implications
= Estimate of reduction of groundwater pumping
" Modeled impact on streamflow

= Considerations related to technical feasibility

= Likely legislative and regulatory requirements

* May need to verify and/or fill in data gaps
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3. DEVELOP EVALUATION METRICS

Example Qualities of Useful Metrics:

= Align with the objectives

= Address community needs and concerns

= Reflect priorities

= Balance quantitative and qualitative criteria

= Capture strengths and limitations of alternatives

= Comparable across all alternatives to eliminate bias

eki  3.Develop Metrcs



Presenter Notes
Presentation Notes
Once objectives are defined, we need clear metrics to evaluate how well different alternatives meet those goals.

What Makes a Good Metric?

Aligned with Objectives: Each metric should directly reflect one or more of the agreed-upon objectives.
Responsive to Community Needs: Metrics should capture the concerns and values of the communities affected.
Reflective of Priorities: Not all criteria are equal—metrics help ensure we’re measuring what matters most.
Balanced – Quantitative and Qualitative: We need both hard numbers and contextual insight to get the full picture.
Honest About Tradeoffs: Good metrics highlight both strengths and limitations of each option.
Consistent Across Alternatives: Using the same set of metrics ensures comparability and reduces bias in the decision process.

In short, the right metrics help us compare apples to apples—and keep our focus on what matters.



4. EVALUATE ALTERNATIVES
= Apply weights to each metric, based on their relative importance
= Compare alternatives using the metrics and assigned weights

= Test how outputs change with different inputs

= |dentify trade-offs between alternatives
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Presenter Notes
Presentation Notes
With metrics in place, we move into evaluating how the different alternatives perform—both individually and relative to each other.

Apply Weights to Metrics: Not all metrics carry the same importance. Weights reflect stakeholder values and help prioritize what matters most.
Compare Alternatives: We assess each alternative based on its performance across all weighted metrics.
Test Sensitivities: By adjusting inputs or weights, we can see how results shift—helping to understand which decisions are most sensitive to change.
Identify Trade-offs: No solution is perfect and there are always middle grounds. This step helps clarify the trade-offs between options, such as cost vs. benefit, or environmental vs. operational outcomes, local vs. regional impacts—to help guide meaningful conversations.

The key point: the tool doesn’t make decisions—it supports them. Users stay in control, using the results to drive toward a well-informed, shared decision.


DEMO
EXAMPLE FROM ANOTHER PROJECT

Access here: https://tinyurl.com/NSWRTF-DEMO
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https://tinyurl.com/NSWRTF-DEMO

DEMO SCREENSHOTS

Projects

Targets:

Projects:

No. Name
F S

1 New Deep Groundwater Well at Jackson &
8th

2 ASR System Installation Tied to Oakview
Reservoir

| 3 Pipeline Intertie with Rivertown Main Line

4 Midtown District Advanced Leak Detection

wn

Extend Recycled Water to Pinecrest
Business Park

6 Smart Irrigation Retrofit Program on the
Southside

reliability and resilience and increase local water availability.

. Increase annual water yield by at least 500 acre-feet.

. Provide backup supply to all five pressure zones.

. Reduce dependence on imported water by at least 25%.
. Align with the City's 5-year strategic plan.

Objective: To enhance the city's long-term water supply

Description

Drill 1,200-ft well at Jackson & 8th near City Yard

Install recharge/recovery wells at Oakview Reservoir
with 5 MG storage

16-inch pipeline connection to Rivertown Zone 4 at Del
Mar Blvd

Deploy acoustic sensors across 12 miles in Midtown
pressure zone

Add 10,000 LF of purple pipe to Pinecrest Business Park
& Parkview School

Replace 500 controllers in Southside with weather-
based units

® 2025 TomTom, & 2025 Microsoft  Terms

Microsoft Bing Corporation




DEMO SCREENSHOTS

eKl

Quantitative Criteria

- Criteria Units
ﬂ Water Supply Yield Acre-feet/year
Evaluation Criteria
@ Timeline Months
- System redundan_cy or # alternatives
L emergency capacity

Control over local resources % of control

—a
e |
a—n

Qualitative Criteria
Criteria Range Score 1
F

traffic disruption, or

Min
1200

36

100

;}7 Regulatory Alignment 1 -3 May conflict with regulations
a or require major variances

Community Support 1 -5 Strong community pushback
expected due to aesthetics,

environmental concerns

Q Technical Feasibility 1-5 Unproven locally; requires

new permitting frameworks,
unfamiliar tech, or complex
geology/infrastructure

Max
100

10

Score 2

Meets current rules, but
lacks strategic alignment
with future mandates

Low awareness; some
stakeholders likely to
resist without intensive
outreach

Requires coordination
with multiple
agencies/utilities;
moderate design
uncertainty

Objective: To enhance the city's long-
term water supply reliability and

resilience and increase local water

availability.

Score 3

Directly supports
regulatory priorities for the
City and County

Mixed feedback from
surveys or workshops;
requires focused
engagement to address
concerns

Standard tech, but some
site-specific challenges
le.g., topography, pressure
zones, aging pipes)

Score 4

Previous outreach shows
strong interest; minor
concerns easily
addressed

Technically
straightforward; minor
design risks; city has
prior implementation
experience

Ali
(e
cor
by

Fu

sol
cor
coc
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DEMO SCREENSHOTS

Objective: To enhance the city's long-
term water supply reliability and
resilience and increase local water
availability.

Project Scoring
Water Supply Local Technical Timeline Redundancy/ Regulatory Community
Yield (AFY) Control (%) Feasibility [1-5] (months) Emergency Alignment[1-3] Support(l - 5)
ASR System Installation Tied to Oakview Reservoir 800 80% A 3 24 = 2 1 E
Extend Recycled Water to Pinecrest Business Park 100 70% A 2 12 'S 1 2 e
Midtown District Advanced Leak Detection 350 80% @ 1 6 A 0 3 "]
New Deep Groundwater Well at Jackson & 8th 1.000 100% A 3 24 == 2 1 s
Pipeline Intertie with Rivertown Main Line 1.200 10% & 5 36 v 3 2 H
Smart Irrigation Retrofit Program on the Southside 200 60% @ 1 12 A 1 2 L1




DEMO SCREENSHOTS
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Team Weights

Water Conservation Team

Water Supply Team

Water Supply Yield

Community Support | Timeline

Control over local res... Technical Feasibility

Regulatory Alignment System redundancy or emergency ...

Water Supply Yield

Community Support Timeline

Control over local res... Technical Feasibility

Regulatory Alignment System redundancy or emergency ...

Engineering & Planning Team

Asset Management Team

Water Supply Yield

Community Support i Timeline

Control over local res... Technical Feasibility

Regulatory Alignment System redundancy or emergency ...

Water Supply Yield

Community Support Timeline
s I o=
B | 4
° -
Control over local res... / b - Technical Feasibility
Regulatory Alignment System redundancy or emergency ...
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DEMO SCREENSHOTS

Weights of Criteria
echnical Feasibility (%) Supply Yield (%)
b4 24
imeline (%) Redundancy (%)
12 29
Alternative Ranking O O
Regulatory Compliance (%) pp
13 9
ocal Control
25

O

Alternatives ordered by weighted score

Extend Recycled Water to Pinecrest Business Park _ I 0.86
New Deep Groundwater Well at Jackson & 8th _ 0.66
Smart Irrigation Retrofit Program on the Southside _ | 0.63
Midtown District Advanced Leak Detection _I 058
ASR System Installation Tied to Oakview Reservoir -
Pipeline Intertie with Rivertown Main Line - I 0.47

@ Redundancy @Timeline @ Local Control @Technical Feasibility @ Yield

043

Regulatory Compliance @ Community

$28.6

530 $27.1
z s $17.7
%
3]
= $122
2

: .
g0

2025-2030 2030-2035 2035-2040 2040-2045
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