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Intersection Control Evaluation

• Intersection Control Evaluation (ICE) is a data-driven, 
performance-based framework and approach used to objectively 
screen alternatives and identify an optimal geometric and control 
solution for an intersection.

• The ICE process provides an opportunity for safety to be 
integrated into intersection control decisions, leading to the 
implementation of safer, more balanced cost-effective solutions. 

• The goal of ICE is to objectively select a control strategy that 
meets the project’s purpose and need and fits the intersection’s 
location context and roadway classification, while achieving the 
overall long-term best value.
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Evolution of Intersection Control Evaluation

• September 2015: the National Cooperative Highway Research Program completed the report: 
Estimating the Life-Cycle Cost of Intersection Designs

• December 2017: MassDOT starts Task with Kittleson to develop MassDOT Intersection Control 
Evaluation (ICE) procedures

• 2019: 10 States have ICE Policy

• March 2021: MassDOT releases Directive E-21-002 Pre-25% Design Scoping Procedure which 
includes ICE

• 2022: 15 States have ICE Policy, including Massachusetts

• February 2024: NCHRP Research Report 1087 Guide for Intersection Control Evaluation
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MassDOT ICE Timeline 

ICE Roll-Out & 
Innovation Conference

ICE is included in the Pre-

25% Engineering Directive 

E-21-002

New procedure noted at 
Pre-PRC meetings

ICE Presentation

Safety Alternatives Analysis 

Guide

Bi-Weekly ICE Improvement Meetings

MAITE/NEITE Annual 
Meeting

ICE & Safety Alternatives 

Analysis Presentation

Submissions: 

Stage 1: 8

Stage 2: 1

Stage 3: 1

Piloted On-Call for Stage 1

Applicability Form developed 

and rolled into MaPIT process

Training Modules Started

Procedure Updates

Submissions: 

Stage 1: 80

Stage 2: 38

Stage 3: 1

2021 20232022 2024 2025

Initial 
Improvements

PM, ACEC, SNEITE 
Presentations

Continued
Improvements

Procedure Updates

Abbreviated Stage 2

Training Modules Completed

Submissions: 

Stage 1: 56

Stage 2: 45

Applicability Form Updates

Framework for Systems 

Analysis 

Framework for Qualitative 
Safety Analysis

Submissions (10 months): 

Stage 1: 25

Stage 2: 30
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MassDOT Intersection Control Evaluation Process

• Applicability

• Stage 1

• Stage 2 (if needed)

• Stage 3 (rare)

• Waiver available
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Applicability for Projects

• Advertising Program
• Development projects requiring MEPA review specifically scoped 

for ICE

• Exemptions for: 
– Municipally led on local roads, not using FHWA funds or being designed 

or advertised by MassDOT
– Funded through Chapter 90 or MassDOT grant program on local roads
– Waiver from STE
– MEPA Projects with Section 61 Findings
– Permit Projects
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Applicability for Intersections

• Creating a new intersection

• Adding a leg to an existing intersection

• Adding left, through, channelized or bypass lanes

• Changing traffic control

• Identifying as a high crash location

• Exemptions for minor road ADT less than 1000 vpd or waiver 
from STE
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Applicability Form
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Stage 1: Screening

• Consider wide range 
of control strategies

• Eliminate fatally 
flawed alternatives

Result

• Single viable 
control: ICE 
complete

• Multiple viable 
controls: → Stage 2
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Stage 2: Initial Assessment

• Quantitative assessment to 
determine long-term best 
value (Net Present Value) 
includes:
– Traffic Operations Costs
– Safety Costs
– Capital Costs
– Operating/Maintenance 

Costs
• Abbreviated process if fatal 

flaw identified after Stage 1

Result
• Single viable control: ICE 

complete
• Multiple viable controls: → 

Stage 3
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Stage 3: Detailed Assessment

• Conducted if no single 
preferred control strategy after 
Stage 2

• Only required if all initial 
assessment methods are 
exhausted

• Detailed assessment of viable 
controls
– High level design to model 

impacts
– Detailed analysis (traffic 

analysis/microsimulation)
– Cost estimates
– Environmental impacts

Result
• Single viable control: ICE 

complete
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ICE by the Numbers

74

31

502
41

89

Projects to Date

Applicability Stage 1 Stage 2 Stage 3 Waiver In Process
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Intersection Control Outcomes (by Project)
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Training Online

• Module 1 – Nov. 2023 
• Stage 1 Overview

• Module 2 – March 2024 
• Stage 1 Case Studies

• Module 3 – July 2024 
• Stage 2 Overview

• Module 4 – Sept. 2024 
• Stage 2 Case Studies

• Module 5 – Nov. 2024 
• Stage 3 Overview
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Additional Updates Coming

• Qualitative Safety 
Analysis 
Framework

• Systems Analysis 
Framework
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Intersection Control Evaluation Resources

• MassDOT ICE Webpage:​

https://www.mass.gov/info-details/massdot-intersection-
control-evaluation-ice

• Email for Questions:​

TrafficSafetyAnalysis@dot.state.ma.us
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