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CONSULTING AGREEMENT 

This Agreement is made by and between Northwestern Indiana Regional Planning 
Commission (NIRPC) with offices at 6100 Southport Road, Portage, IN 46368 (hereinafter 
“Client”), and Cambridge Systematics, Inc., with offices at 101 Station Landing, Suite 410, 
Medford, MA 02155 (hereinafter “CS” or “Consultant”) with reference to the following: 

WHEREAS, Consultant is engaged in the business of rendering transportation consulting 
services; and 

WHEREAS, in connection therewith, Client wishes to retain Consultant to update various 
components of its travel demand model; and 

WHEREAS, Consultant is willing and able to render said services. 

NOW, THEREFORE, in consideration of the mutual terms, conditions and covenants set 
forth herein, the parties agree as follows: 

1. Consultant’s Services.  Consultant agrees to render services to Client in accordance
with the Statement of Work included in Consultant’s proposal dated October 12,
2021 attached hereto as Exhibit A and incorporated by reference.

2. a.  Compensation.  In consideration of the services set forth in Exhibit A, Client
shall pay Consultant $ 149,862 in accordance with the budget included in
Consultant’s proposal dated October 12, 2021, attached hereto in section 3.2 of
Exhibit A.  Client must receive complete invoice for Period 1 amount of
$67,870.11 by June 3, 2022.

b. Additional Compensation.

i. Consultant may be entitled to an adjustment in compensation in the
event that changes are made to the scope of work or level of effort as
further set forth in paragraph 6 herein.

ii. Client further agrees that in the event the Consultant is required to
provide documents, assistance or testimony in response to claims,
demands or actions by third parties in connection with this project,
Consultant shall be compensated for its professional fees, costs and
associated expenses.  This includes, without limitation, any assistance
required by the Client relative to any claims made or any actions
brought in connection with the project.  The foregoing is intended to
apply to third party claims, demands or actions that arise from or relate
to the Client’s project.
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c. Manner of Payment.  Once each month during the term hereof, Consultant shall
prepare and submit to the Client an invoice together with such supporting
documentation as may be reasonably required by Client.  Invoices shall be based
on percent complete.  Client shall pay Consultant within thirty (30) days after
receipt of the invoice and any required supporting documentation.

3. a. Status as Independent Contractors.  This Agreement shall not constitute, create,
or otherwise imply an employment, joint venture, partnership, agency or similar
arrangement. Consultant shall act as an independent contractor, and neither party
shall have the power to act for or bind the other party except as expressly provided
for herein.

b. Ineligible for Employee Benefits.  Consultant shall not be eligible for any benefit
available to employees of Client, including, but not limited to, workers
compensation insurance, state disability insurance, unemployment insurance,
group health and life insurance, vacation pay, sick pay, severance pay, bonus
plans, pension plans, savings plans and the like.

4. Term.  This Agreement shall be effective as of the date of execution and shall
continue in effect through May 16, 2023 unless earlier terminated as provided in
paragraph 5 below or the period of performance is extended pursuant to an
amendment hereto signed by both parties. Period 1 Tasks shall be completed by
May 31st and invoiced to Client by June 3, 2022.

5. Termination. Client shall have the right to terminate this Agreement for
convenience upon thirty (30) days’ written notice to Consultant.  Either party shall
have the right to terminate this Agreement if the other party is in default of any
obligation hereunder and such default is not cured within thirty (30) days of
receipt of a written notice from the non-defaulting party specifying such default
unless otherwise agreed in writing.  Client shall compensate Consultant for work
performed up to the effective date of the termination based on the percent
complete.

6. Changes. If any change in the scope of work causes an adjustment in the
Consultant’s cost of, or time required for, the performance of any part of the work
pursuant to this Agreement, the parties shall negotiate an equitable adjustment to
the compensation payable hereunder, and this Agreement shall be modified in
writing accordingly.

7. Standard of Performance.   Consultant agrees to perform the services required
hereunder in accordance with the standards of the profession, and to devote such
time as is necessary to perform the services required under this Agreement.

8. Conflicts of Interest.  Consultant represents that (i) the work hereunder will not
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create an actual or apparent conflict of interest with any other work it is 
performing, and (ii) Consultant is not subject to any statute, regulation, ordinance 
or rule that will limit its ability to perform its obligations under this Agreement.   

9. Confidential Information The Northwestern Indiana Regional Planning
Commission is subject to the Access to Public Records Act IC 5-14-3. Data and
information provided by the Consultant to the Client will be handled in
compliance with implementation of state law.

10. Work Product.  Client agrees that all new materials first developed hereunder by
Consultant for Client shall become property of Client, except as otherwise set forth
herein.  Client agrees that Consultant’s pre-existing materials and underlying
methodologies and intellectual property remain the property of Consultant.
Nothing herein shall prevent the Consultant from marketing, developing, using
and performing services or products similar to or competitive with the services
and products furnished under this Agreement to the extent that such services and
products do not include confidential information of the Client.
Client agrees that any data or software obtained from third party vendors will be
subject to such third party’s license terms and conditions, if applicable.

11. Insurance.  Consultant shall be solely responsible for obtaining workers
compensation insurance for its employees and agents and such other insurance as
may be required by applicable laws.  Consultant agrees to carry, for the term of
this Agreement, the following insurance in the amounts indicated:

Professional Liability  $1,000,000 
Commercial General Liability $1,000,000 per occurrence/ 

$2,000,000  aggregate 
Automobile Liability  $1,000,000 

Upon request of the Client, Consultant shall furnish certificates evidencing any 
and all such insurance. 

12. Liability. Client agrees that Consultant’s total aggregate limit of liability hereunder 
(whether by contract, statute, in tort or otherwise) for damages on any one or more 
or all claims (regardless of the number of different or other claims, claimants or 
occurrences) shall not exceed a total of the fees paid under this Agreement.  Client 
further agrees that Consultant shall not be liable to Client for any indirect, 
incidental, special or consequential damages, any lost profits or any claim or 
demand, arising out of or in connection with this Agreement even if Consultant 
has been advised of the possibility of such damages.  No action, regardless of form 
(whether statutory, contract, in tort or otherwise), arising out of the transaction 
under this Agreement, may be brought by either party more than one year after 
the cause of action has accrued.

13. Indemnification. The contractor agrees to indemnify and hold the Commission, 
its employees, officers, and agents harmless from any liability, loss or damage 
they may suffer as the result of claims, demands, costs or judgments against the 
Commission arising out of the activities to be performed by the contractor 
pursuant to the provisions of this agreement. 
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a. Attorneys’ Fees  The Commission will in good faith perform its required
obligations hereunder, and does not agree to pay any penalties, liquidated
damages, interest, or attorney's fees, except as required by Indiana law in part, IC
§5-17-5, IC §34-54-8, and IC §34-13-1.

b. Waiver, Modification and Amendment.  No provision of this Agreement may 
be waived unless in writing, signed by all of the parties hereto.  Waiver of any one 
provision of this Agreement shall not be deemed to be a continuing waiver or a 
waiver of any other provision.  This Agreement may be modified or amended only 
by a written agreement executed by all of the parties hereto.

c. Governing Law.  This Agreement shall be governed and construed in 
accordance with the laws of the State of Indiana.

d. Assignment; Subcontracting.  Neither this Agreement nor any duties or 
obligations hereunder may be assigned, transferred, or subcontracted by 
Consultant without the prior written approval of the Client.  Notwithstanding the 
foregoing, Client approves of Consultant entering into a subcontract with The 
Corradino Group to perform services hereunder as set forth in Consultant’s 
Proposal.

e. Notices.

i. All notices under this Agreement shall be in writing and shall be 
delivered by email, personal service, facsimile or certified mail, postage 
prepaid, or overnight courier to such address as may be designated 
from time to time by the relevant party, which initially shall be the 
address set forth below:

Cambridge Systematics, Inc. Northwest Indiana Regional Planning Commission 
115 S. LaSalle Street, Suite 2200 
Chicago, Illinois 60603 

6100 Southport Road 
Portage, Indiana 46368 

Attn:   Nick Caccamo Attn: Scott Weber 
         sweber@nirpc.org 

ii. All notices shall be deemed given when received.  No objection
may be made to the manner of delivery of any notice actually
received in writing by an authorized agent of a party.

f. Partial Invalidity.  If any provision of this Agreement is held by a court of
competent jurisdiction to be invalid, void, or unenforceable, the remaining

Miscellaneous.14.
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provisions shall nevertheless continue in full force without being impaired or 
invalidated in any manner. 

g. Benefit. This Agreement is exclusively for the benefit of the parties hereto and
may not be enforced by any person or entity other than the parties hereto, their
respective successors and permitted assigns.

h. Captions.  Captions are for informational purposes only and are not intended
to replace contents of paragraphs that are captioned.

i. Entire Agreement.  This Agreement and the exhibits attached hereto contain the
entire agreement and understanding of the parties with respect to the subject
matter hereof, and supersedes and replaces any and all prior discussions,
representations and understandings, whether oral or written.

IN WITNESS WHEREOF, the parties have executed this Agreement through their duly 
authorized representatives this _____ day of _________________, 2021. 

Cambridge Systematics, Inc. Northwest Indiana Regional Planning 
Commission 

101 Station Landing    6100 Southport Road 
Suite 410    Portage, IN 46368  
Medford, MA 02155 

Telephone: 781-539-6700   Telephone: 219-763-6060 

By By 

Title Title 

Ty Warner

Executive Director

Attest:

By:  Kathy Luther
Title: Chief of Staff

_________________
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Exhibit A - Consultant’s Proposal Dated October 12, 2021

[See Attached] 
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101 STATION LANDING, SUITE 410 
MEDFORD, MA  02155 

w w w . c a m s y s . c o m  

October 12, 2021 

Lisa Todd 
Northwestern Indiana Regional Planning Commission 
6100 Southport Road  
Portage IN 46368 

Re: RFP 21-05.06 Travel Demand Model 

Dear Ms. Todd: 

Cambridge Systematics, Inc. (CS) is pleased to provide our proposal to the Northwestern Indiana Regional 
Planning Commission (NIRPC) for the Travel Demand Model Contract. Our team includes The Corradino Group 
as a subconsultant. 

The success of this model update depends on the efficient execution of the accompanying model update work 
plan within the proposed timeline. The CS Team is uniquely qualified to meet NIRPC’s model update needs as: 

• The CS team is locally grounded, with a CS office in Chicago and Corradino office in Indianapolis. With
national expertise, the CS team brings a wide range of Indiana modeling expertise necessary to successfully
complete this project.

• CS developed the previous version of the NIRPC travel demand model, and our team has successfully
worked together on the Indiana Statewide model update and NIRPC air quality post processor projects.

• We have a long history in market research and have worked extensively with household travel survey data
and a variety of other data sources, including Big Data sources.

This proposal is subject to CS’ reservation of the right to negotiate contractual terms and conditions that are 
mutually acceptable to the parties. If you have any questions, please feel free to contact our proposed Project 
Manager, Daniel Tempesta, at (781) 539-6785 and at dtempesta@camsys.com. 

Sincerely, 

CAMBRIDGE SYSTEMATICS, INC. 

Brad W. Wright 
President 
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1.0 Individuals 
Cambridge Systematics, Inc. (CS) understands that the success of the Northwestern Indiana Regional 
Planning Commission (NIRPC) Travel Demand Model depends on the skill and commitment of our team’s 
staff and our ability to work together and communicate regularly with NIRPC and regional partners. We 
have selected a management and technical team based on technical expertise and strong familiarity with 
models and planning. This team will follow the project from the earliest stages of the workplan 
development through final project delivery. 

1.1 Project Management 

The team assembled for this effort offers the NIRPC an experienced Project Manager and management 
team, and a well-qualified team of professionals who have contributed to many successful projects relevant 
to this effort. Our teams' tiered management structure allows us to be highly responsive to the breadth and 
complexity of your needs and maintain strong lines of communication and collaborative relationships.  

Daniel Tempesta, our proposed Project Manager, is a Principal of CS (CS) with over 25 
years of experience in transportation planning and forecasting. His specific areas of 
transportation expertise include travel model development, user benefit estimation, system 
analysis, and demand forecasting. Mr. Tempesta has extensive knowledge of transportation 
planning/modeling procedures at the metropolitan planning organization (MPO) and 

statewide levels and has served as project manager and advisor for numerous projects for CS. 

Mr. Tempesta currently managing the Capitol Region Council of Government (CRCOG) model support 
contract and recently completed the update of the Indiana statewide model. He is also managed 
statewide model development and update projects in Connecticut and Wisconsin. He was recently 
involved in the evaluation of tolling policies and revenues for the state of Indiana. He is a developer and 
applicator of models, having developed, updated and applied models throughout the U.S. While working 
for the Brockton, MA MPO, Mr. Tempesta converted and refined the MPO’s model. He was a key modeler 
in the development of the Massachusetts statewide model and later updated models for Lee’s Summit, 
MO, Indianapolis, IN, and Orange County, CA. Mr. Tempesta received a bachelor degree in Civil 
Engineering from the Worcester Polytechnic Institute. 

Jason Lemp, our proposed Principal-in-Charge, is a Principal of CS with over 10 years 
of experience in travel demand forecasting, activity-based modeling, mobile location data, 
Big Data, discrete choice analysis, freight and truck demand, and transportation policy 
evaluation. He has worked with numerous travel demand models at the State and regional 
levels, including leading activity and trip-based model update efforts for complex regions 

such as New York City and Chicago. In addition, he serves as the algorithms lead for CS’ location-based 
services (LBS) program. In this capacity, he has served on numerous LBS projects across the country 
and has utilized these data in model update efforts, including visitor modeling. 

1.2 Key Personnel 

Kazi Ullah, a Senior Associate at CS, brings experience in transportation planning, travel 
demand modeling, forecasting and simulation, and several modeling software packages, 
including VOYAGER, TP+,TransCAD, EMME, VISUM and TRANPLAN. He also has 
experience in model calibration/validation, transit planning, air quality analysis and 
integration between traffic and simulation models. Kazi will serve as the lead modeler for 

the model update work. 
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Haiyun Lin, a Junior Modeler at CS, has eight years of professional experience as a 
Travel Demand Modeler and has developed and applied travel demand forecasting 
models for various state and regional agencies across the county. In addition to calibrating 
and validating both activity-based and (advanced) trip-based regional models, she has 
extensive experiences in network coding and graphical user interface scripting in 

TransCAD, Cube, and EMME. She has designed, collected, and analyzed various survey datasets, 
including household travel diaries and transit onboard surveys, as well as passively collected global 
positioning system (GPS) surveys of personal and commercial vehicles. Dr. Lin also has received the 
training from Federal Transit Administration (FTA) on using the Simplified Trips-on-Project Software 
(STOPS) for New Starts and Small Starts projects. Over the years, Dr. Lin has accumulated extensive 
knowledge and experience in market/mode share research, statistical modeling and analyses, model 
development, data base management, geo-spatial analysis, data visualization, facilitated with scripting 
capability in both transportation modeling software packages and econometrics. Haiyun will serve as 
model support staff for this project. 

Yang (Johnny) Han, Ph.D., PE, of The Corradino Group, is a Technical Vice President with 
Corradino and has 18 years of experience in travel demand modeling, transportation planning 
and engineering. He has managed and led various travel demand model development, 
update, and application projects for state DOTs and MPOs in Indiana, Kentucky, Tennessee, 
Michigan, Georgia, Virginia and North Carolina. He is a nationally recognized expert in 

developing the best travel demand modeling methods in terms of urban sizes and community needs and 
applying Big Data in travel demand modeling. Johnny will be the Corradino project manager. 

Kenneth D. Kaltenbach, PE, of The Corradino Group, has nearly 50 years of experience 
with the development and calibration of travel demand models and continues to play a 
hands-on role in Corradino’s practice. He currently manages Corradino’s work as the 
KYTC general modeling consultant. He also plays a key role as the General Planning 
Consultant for travel demand modeling for the Florida Department of Transportation 

(FDOT), District 4 (Ft. Lauderdale), and travel demand modeling consultant for the Metropolitan Planning 
Organizations in Virginia and Michigan. In recent work for FDOT D4 he developed models for managed 
lanes (high occupancy toll) for the 95 Express HOT lanes, which are now in operation, and planned 
extensions. Ken will serve as a senior advisor for the project 

Akbar Bakhshi Zanjani, of The Corradino Group, has more than seven years of 
transportation engineering experience. His experience includes serving as travel demand 
modeler for multiple projects for INDOT, KYTC, Tri-County Regional Planning Commission 
and Genesee County Metropolitan Commission in Michigan, FDOT, and SJTPO. Most of 
his work has been focused on statewide travel demand modeling and Traffic simulation for 

multiple IAD projects. He is a proficient user of software programs used in transportation including Cube 
Base/Voyager, TransCAD GISDK, ArcMap, SPSS R and Microsoft Office package. Akbar will lead the 
network and TAZ updates. 

Shengnan Lou, of The Corradino Group, is a Transportation Planner with Corradino. She 
has expertise in transportation planning, travel demand modeling, land use and GIS. She 
has been involved in a few high-profile INDOT projects. Shengnan will support the 
network and TAZ updates. 

Résumés for all proposed staff, including Project Management and Key Staff above, are located in 
Appendix B of this proposal. 
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2.0 Company 
This section presents the qualifications of CS, including a firm overview, relevant project experience, staff 
availability, and a workplan. The workplan outlines the tasks identified in the scope of work, how our team 
will address these tasks and the schedule in which the work will be completed. 

2.1 Firm Overviews 

Cambridge Systematics 

CS brings nearly 50 years of experience in leveraging data science, 
travel behavior, econometrics, technology, and ingenuity to advance 
the world of transportation in the areas of data analytics, 
transportation modeling and unbiased use of the models to support 
transportation   planning and strategy documents. Collecting good 

quality data and developing accurate and credible forecasts for some of the most challenging and visible 
modeling projects in the Nation have earned CS international recognition. Our staff comprise the largest 
group of transportation modelers in the industry that contributed to and in some cases developed many of 
the travel demand forecasting practices in use in the transportation industry today. For nearly 50 years, 
we have developed and applied high-powered and common-sense analytical techniques to guide our 
independent thinking and objective analysis.  

CS is a national leader in the development and application of statewide travel demand models. We have 
recently developed or are developing/maintaining Statewide Models in California, Colorado, Maryland, 
Indiana, Florida, and Connecticut and have contributed to models for several other States. These models 
run the gamut from trip-based models to tour-models, to full activity-based models. In addition to 
estimating these models, we wrote the Federal Highway Administration’s (FHWA) TMIP Travel Model 
Validation and Reasonableness Checking Manual—Second Edition, the National Cooperative Highway 
Research Program’s (NCHRP) Report 716—Travel Demand Forecasting: Parameters and Techniques 
and NCHRP Report 868—Cell Phone Location Data for Travel Behavior Analysis. CS also brings 
unsurpassed expertise and experience in the use of the TransCAD software platform, as well as the 
Emme, Cube, and VISUM modeling software packages. We have developed a suite of tools and add-ins 
that enhance the ease of use of TransCAD and other packages from an end-user perspective.  

Our recent work has focused on using large innovative datasets, such as LBS data, cell phone 
triangulation data, GPS speed data, and General Transit Feed Specification (GTFS) for transit schedules. 
We recently completed a project titled “Cell Phone Locational Data for Travel Behavior Analysis” for the 
NCHRP. The objective was to contribute to a better understanding of the new data space and provide 
practitioners with a means of evaluating different sources of cell phone data and their strengths for an 
array of planning and modeling applications. 

The Corradino Group 

Established in 1970, The Corradino 
Group (Corradino) focuses on professionalism, 
responsiveness, and commitment. Corradino 
bases its practices on an in-depth understanding 
of the professional disciplines associated with 
community and infrastructure development. 

Based on this foundation, each member of the firm makes a singular commitment toward understanding, 
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analyzing, and solving the challenges that municipalities, agencies, and private-sector clients face every 
day. With nearly 200 engineers, planners, environmentalists and constructors, Corradino has provided 
services in over 40 states around the country and currently maintains eight offices throughout the 
Midwest and Southeastern United States.  

Corradino has extensive experience in travel model development, estimation, calibration, validation, 
application, and scenario planning. We have developed and updated models for local and state agencies 
across the Nation and are currently providing modeling services in Indiana, Kentucky, Michigan, 
Tennessee, Virginia, North Carolina, and Florida. Our firm has conducted projects in all stages of project 
development from preparation of travel demand modeling data, applications, work programs and training 
staff, to implementation, management, monitoring, and evaluation of projects. Our work includes 
traditional trip-based models and new state-of-the-practice models, which include activity-based models, 
discrete choice models, and application of 3rd-party OD data. 

Corradino Offers A Full Range of Services Which Include: 

• Travel Demand Modeling.

• Transportation Planning.

• Urban Planning and Community
Development.

• Transit Planning and Engineering.

• Air Quality Analysis.

• Public Involvement/Community Outreach.

• Transportation  Safety.

• Traffic Engineering.

• Environmental Assessment and Mitigation.

• Civil Engineering.

• Design/Build  Services.

• Construction Engineering and Inspection.

• Highway and Bridge Design.

• Aviation Planning and Engineering.

• Property Acquisition and Relocation.

2.2 Project Experience 

CMAP Estimation and Enhancement of CMAP’s Trip-Based Model. For Chicago Metropolitan Agency 
for Planning (CMAP), CS is updating the region’s trip-based travel demand model. This project first 
deployed the Travel Model Improvement Program’s (TMIP) Exploratory Modeling Analysis Tool (EMAT), 
developed by CS, to better understand the levels of uncertainty associated with various model outputs. 
Information gained from this tool was used to identify weaknesses of the model that could be improved in 
the updated model system. 

Several elements of the existing model have been enhanced using CMAP’s recently collected household 
travel survey, including an upgraded and integrated mode-destination choice model, enhanced time of 
day model that reflects peak spreading, work-from-home model capabilities, inclusion of additional modes 
for non-motorized travel and for-hire vehicles (transportation network companies (TNC) and taxis), and a 
visitor model component. Large portions of model code were transferred from legacy Fortran code to the 
more contemporary Python language. 

As part of this project, we analyzed the City of Chicago’s TNC data. These data were used to generate 
information about travel patterns of TNC users for the purposes of calibrating the travel model. 

In addition to standard data sources used in model validation, CS will also be using our own mobile 
location data products, named LOCUS, to validate the origin-destination trip flows output and the visitor 
model components. 
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Indiana DOT Long Range Transportation Planning 2016—Air Quality Post-Processor—For the 
Indiana Department of Transportation, Cambridge Systematics, as part of a team, is revising the existing 
Indiana TransCAD air quality conformity post-processor (AQPP) to allow for an EMME post processor for 
the NIRPC. This effort consists of reviewing the existing tools and identifying an update methodology, 
revising the InDOT AQPP for EMME-based applications and testing the EMME-based AQPP. 

Indiana DOT Statewide Travel Demand Model—Indiana Statewide Model Update. For the Indiana 
DOT, CS updated the Indiana Statewide Travel Demand Model (ISTDM). The ISTDM is a conventional 
TransCAD-based four-step travel demand model which includes a freight component. CS converted the 
ISTDM code to the latest version of TransCAD while also updating and streamlining the GISDK code. The 
truck model was updated using TRANSEACH commodity flow tonnages to include all freight movements 
throughout Indiana, by truck, rail, air, pipeline, water and other modes. The freight model was combined 
with a non-freight truck model to forecast the universe of truck. The ISTDM highway network was fully 
redeveloped for compatibility with the current Linear Referencing System (LRS) used to manage the 
statewide road inventory data and Indiana DOT’s annual Highway Performance Monitoring System 
(HPMS) submittal to the FHWA. The long distance mode choice model was refreshed to allow the model 
to forecast inter-city bus travel and the trip distribution process was updated to include sensitivity to tolls 
on the Indiana Toll Road and to allow for testing of tolls on other facilities in the State. The Time-of-Day 
Tolling Analysis Pack developed by InDOT and Purdue University was added as a post processor to 
evaluate network-wide impacts of alternative tolling scenarios in desired subareas. 

Madison Area Transportation Planning Board (MATPB) Travel Demand Model Update. CS updated 
the Dane County Travel Demand Model (DCTDM) for the Madison MPO. The model update uses newly 
collected household survey data from the National Household Travel Survey (NHTS) add-on sample and 
similarly structured household survey data collected by the University of Wisconsin. Our team weighted 
and merged these two data sets to create a single household survey dataset. These data were used to 
expand the number of trip purposes from six to eight and estimate the trip generation rates. A destination 
choice trip distribution model was also estimated from the survey data to replace the existing gravity 
model. The destination choice model incorporates land use data from the MPO’s UrbanFootprint platform 
and other socioeconomic data. The mode choice models were likewise estimated from the household 
survey data. StreetLight locational based service (LBS) data provided observed regional, and corridor 
level, flows used to calibrate the trip distribution process. The updated model is a policy sensitive model 
that allows MATPB planners to evaluate highway and transit improvement and expansion projects, as 
well as future growth scenarios. 

Indiana Statewide Travel Demand Model Update. Corradino 
and CS worked together to update the Indiana Statewide 
Travel Demand Model to a new version (ISTDM8) using 
TransCAD 8. The ISTDM8 includes the following major 
updates: 

Development of a new 2015 Base Model. Corradino was 
responsible for new data development, calibration and 
validation for all model components. This task updated TAZ 
socioeconomic data using the latest U.S. census data and 
InfoUSA employment data, re‐developed the roadway network 
using INDOT’s current linear referenced road inventory 
layer/network, updated the household stratification curves 
using the 2014 PUMS data and Maximum Likelihood method, 
adjusted trip rates, calibrated trip distribution parameters by trip 
purpose, re-calibrated the mode choice model for long-distance 
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transit trips, updated E-I, I-E and E‐E auto trip tables to match the latest traffic counts. The new base 
model was calibrated to the latest counts and met INDOT’s model validation targets. Model validation 
reports are generated using built‐in reporting scripts in TransCAD 8. 

Extension of model horizon year to 2045 with 10-year increments (2025, 2035). Corradino developed 
baseline socioeconomic data for interim years (2025, 2035) and the horizon year (2045) using historical 
population and household growth trends and Woods & Poole employment forecast. Future year model 
networks incorporated existing and committed (E+C) projects identified by INDOT. 

Integration of an existing tolling Time‐of‐Day (TOD) algorithm 
into ISTDM8. Corradino incorporated a TOD traffic and revenue 
forecasting function that was developed by Purdue University in 
ISTDM8’s GUI as a TransCAD add on. 

INDOT On-Call Long Range Transportation Planning. Under 
this On-Call contract, Corradino has provided technical planning 
support services for INDOT Technical Planning and Programming 
Division. As one of a variety of modeling and planning projects 
assigned by INDOT, Corradino has led a team to successfully 
develop an EMME-based Air Quality Post-Processor (AQPP) that 
is compatible with the Northwestern Indiana Regional Planning 
Committee (NIRPC)’s travel demand model, so NIRCC staff can 
perform in-house emission calculations and air quality conformity 
analysis. The EMME-based AQPP replicates the TransCAD-based 
program that is being used by INDOT.  

Terre Haute MPO Travel Demand Model Update. 
Corradino updated the Terre Haute/Vigo County MPO’s 
Travel Demand Model with a new base year of 2010 and a 
new future year of 2040. Major updates include: 

• Provide a larger model coverage by expanding the old
model area (Vigo County) to the northern and central
region of Clay County.

• Update TAZ attributes based on Indiana Statewide
Travel Demand Model (ISTDM) socioeconomic data
and available ES2020 employment data.

• Expand network and update link attributes

• Incorporate the Highway Capacity Manual (HCM) procedure in roadway capacity estimation.

• Develop new external trip tables using ISTDM subarea extraction and new counts.

The updated model is validated based on newly collected traffic counts. The model updates also include 
converting the software platform from TransCAD 5 to TransCAD 6. 

KYTC District 9 Model Development. Corradino developed a new TransCAD-based travel demand 
model for the KYTC District 9 region. The model covers eight counties (Bath, Carter, Elliott, Fleming, 
Greenup, Lewis, Mason and Rowan) in northeastern Kentucky and three counties (Adams, Brown and 
Scioto) in southern Ohio. 
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The District 9 Model was developed using KYTC’s 
standardized modeling procedure. Corradino developed 
TAZ boundaries, zonal data and roadway network for 
2015 base year and 2040 future year. This time-of-day 
(TOD) model includes four dayparts (AM, midday, PM 
and night) and integrates an enhanced truck model (by 
single-unit truck and combination truck) in the model 
stream, using Quick Response Freight Manual II and 
origin-destination matrix estimation (ODME) techniques. 

The modeling process incorporated Big Data (AirSage) for 
trip generation, trip distribution, TOD distribution and 
directional pattern estimations. In particular, Corradino 
conducted a research to assess trip generation rates by 
purpose in terms of area types, based on AirSage OD 
data. The derived area type factors were embedded into 
the trip generation forecasting procedure to improve the 
model.  

The 2015 Base Model was validated to KYTC’s validation targets. Corradino enhanced the model’s 
reporting function to provide further detailed validation results for auto and trucks. A new separate 
reporting capability was also added into the model to summarize system performance, such as vehicle-
miles traveled (VMT), vehicle-hours traveled (VHT), and speed by vehicle class, functional classification 
and county. 

KYTC On-Call Modeling. Since the 
early 2000s Corradino has served the 
Kentucky Transportation Cabinet as an 
on-call modeling consultant. This work 
has covered: 

• Update and enhancement of the
Kentucky Statewide Traffic Model
(KYSTM).

• Development of a TransCAD model for Ashland, Paducah, Versailles, Owensboro/Henderson,
District 9, Lexington, Hardin County and Elizabethtown, KT.

• Development of design traffic forecasts for widening I-71 in Louisville, KT.

• Development of project planning traffic for KY-101 in Smith’s Grove, KT.

• Modeling for the SHIFT program.

• Development of the Traffic Forecasting Tool (TFT).

• TransModeler microsimulation for Frankfort.

• Development of the TREDIS data support tool.

• KYTC staff training.

Corradino has been selected to serve in this capacity for nine 2-year terms, most recently in 2020. 
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2.3 Workplan 

The CS Team proposes performing a comprehensive update to the NIRPC Regional Travel Demand 
Model using the latest available data, the 2018–2019 Household Travel Survey along with current best 
practice trip-based modeling techniques. The detailed technical approach below follows the tasks and 
subtasks presented in the RFP. 

Per the design of the RFP, our workplan is split into three periods: 

• Period 1 (November 2021–May 2022) 2019 Base-Year Model.

• Period 2 (May 2022–August 2022) Forecast-Year Models.

• Period 3 (September 2022–June 2023) Extracts and Applications.

Deliverables by Period have been included for each of the Period subtasks listed in the RFP. For 
additional information, including estimated staff hours per task and other itemized costs, please see our 
Fee Schedule. 

2.4 2019 Base Year Model 

The first period of the model update is the base year model update including the update of each of the 
major components of the model. The 2018–2019 household survey will be a critical component of the 
model update, providing the basis for the updates to the Trip Generation, Trip Distribution and Mode 
Choice models as well as provide the temporal aspects required for the time of day model. We will 
examine the survey data to ensure it is appropriately weighted and provides sufficient samples for these 
model development tasks. Several of our proposed update tasks depend on the household survey data 
being ready to use. If survey data issues are found, we will work with NIRPC staff to identify alternatives 
that meet the agency’s needs. 

The stated timeline for the base year model and available resources of $150,000, per the Addendum 1 
Questions and Answers September 21, 2021, leave little room for schedule adjustments or exploratory 
model development steps. The CS Team will work closely with NIRPC staff to meet the model update 
needs within the timeline and budget resources available. This process may entail the streamlining of 
tasks as needed to stay within budget and timeline. 

Task 1 Internal Travel Analysis Zones 

Delineation of Internal Travel Analysis Zones (TAZ) into 4 categories: 1) Internal Indiana Zones (currently 
455 zones); 2) Chicago Central Business District/Loop Zone(s) (currently 24 zones); 3) Non-Chicago 
Loop Illinois Zones (currently 47 zones); and 4) External Zones/stations (currently 19 zones/stations). 
Highly desirable to use the existing delineation to the extent practicable, subject to revisions based on 
quality of 2018–2019 Household Travel Survey Data.  

This task will include reviewing the current TAZ structure and, based on consultation with NIRPC staff, 
making changes as needed. The TAZ system will be delineated into Internal Indiana, Central Chicago, 
Non-Chicago and external zones. After approval of the new TAZ structure, the TAZ structure will be 
updated by modifying centroid connectors to match the updated TAZs. 

The CS Team will begin by reviewing the NIRPC TAZ layer and identifying any zones that do not fall 
within recommended guidelines regarding homogeneity, consistency, size, or border placement. During 
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this review, Census Block Groups and community boundaries will be used as a guide, ensuring that any 
suggested changes remain consistent with Census boundaries and allow for summarization of data at the 
community level. The CS Team will provide NIRPC staff with a list of recommended changes, along with 
an explanation of the reason for each change. 

After approval of the recommended TAZ changes by NIRPC staff, the CS Team will produce a new base 
TAZ layer for use in the model. We will update the any scripts to read all socioeconomic data from this 
TAZ layer. To the extent possible, we will streamline or automate the TAZ data process. 

The CS Team will review the socioeconomic data that are input to the model. We will describe and 
discuss any recommendations for adjustments with NIRPC staff to arrive at an updated set of inputs. 
Particular focus will be on how to best integrate the zonal system with the household survey data. We will 
review the methodology used to assign area type to each TAZ in the context of TAZ activity density, 
roadway network density, and area type continuity.  

The CS Team will update centroid connectors on the highway network for compatibility with the updated 
TAZ layer. This will first include placement of new centroids, and then add centroid connectors attaching 
each centroid to the roadway network. For updated TAZ, centroid connector placement will initially be 
conducted using an automated procedure, followed by manual review and updating of centroid connector 
locations. Centroids will typically not cross roadways or zone boundaries, and will connect to the network 
where access is possible. 

Task 2 Network Updates 

Network update to remove any links Functionally Classified as a Local Road, addition of any links 
Functionally Classified as a Minor Collector or higher in the urbanized areas, Major Collector or higher in 
the rural areas. Smooth over the georeferencing of all links to better align with their actual location in an 
automated fashion or importation if possible. Update the fixed-route transit network with the current stop 
locations and fares. Incorporate tolling to reflect the current tolling amounts of the network links that are 
tolled including the Indiana Toll Road and Cline Avenue Bridge. Incorporate transit fares and tolling into 
mode choice model if deemed relevant. Incorporate ability to model managed lanes on I-80/94 in Lake 
County and to the extent practicable the other Interstates in the Commission’s region.  

This task will produce an update to the existing networks to represent a new 2019 base year. We will also 
review and, if feasible, recommend and implement a network structure that improves tracking of network 
alternatives. Highway network coverage will be consistent with the underlying TAZ structure with lower 
classified roads only included when needed to provide connectivity or access. To the extent that 
resources allow the network will be georeferenced to provide more spatially accurate representation. 

The revised network will include any new regionally significant highway projects that have been 
constructed since the previous network update. For this part of the update process, we will contact CMAP 
to get a list of recently completed projects for the Illinois portion of the model network. 

We will present NIRPC with alternate methods for representing tolling, HOV lanes, and managed lanes 
within the network. The ultimate approach will need to support updates to the tolling and managed lanes 
methodology developed in the updated model. The selected approach may allow for different toll values 
by vehicle occupancy and by time of day, and will allow testing of all potential tolling policies that may be 
proposed in the region, particularly on the Borman Expressway and other interstates  The tolling setup 
will include the update of the existing tolls within the model as well as the ability to test various tolling 
scenarios. 



Travel Demand Model 

Cambridge Systematics, Inc. 
10 

The fixed route transit network will be updated to the 2019 service. This will include the Metra system as 
well as the regional bus network. 

Task 3 Trip Generation 

Trip generation for at least 4 trip purposes (more if highly recommended based on experience): Home-
based Work, Home-based Shop, Home-based Other, and Non-home-based.  

The existing trip generation process will be reviewed and evaluated, including the level of disaggregation 
and number of trip purposes included. Each trip purpose, by market segment, captures unique travel 
characteristics of that purpose. The trip generation will consist of at least the four requested trip purposes 
of Home-based Work, Home-based Shop, Home-based Other, and Non-home-based. Other trip purposes 
that may be considered include Home-based School, Home-based University, Home-based 
Social/Recreation, or  the further segmentation of the Home-based Work trip to those destined for 
Chicago vs. non-Chicago areas. 

Depending on the form of the distribution model the trip generation process will include both trip 
production and trip attraction, for a traditional gravity model, or only trip productions, for a destination 
choice model. 

After review of the existing trip purposes and generation process, the 2018–2019 household survey will 
be used to develop or adjust the trip generation rates by purpose. Newly developed trip rates will be 
compared against the existing NIRPC model rates, CMAP rates and national averages to ensure they are 
reasonable. 

Task 4 Trip Distribution 

Trip distribution using a gravity model or other recommended framework that takes into account various 
impedances. 

The RFP indicates a desire to include sensitivity to other, non-auto, modes of travel within the trip 
distribution process. Subject to constraints an enhanced gravity model or destination choice model will be 
implemented. 

A fairly robust gravity model would include segmentation by income and time period as well as different 
friction factors for internal and external trips. If a Home-base University trip purpose is implemented, a 
separate distance-based university trip distribution model can be calibrated to student household 
information. The logsums from the mode choice model contain information about the available modes and 
could be incorporated into a gravity model, but this approach will need to be considered against the 
additional level of effort versus the gains in sensitivity of the distribution process. 

Destination Choice models provide enhancements over traditional gravity models. Regions of varying size 
have moved from gravity-based to destination choice models. While region size is one part of the decision 
on which trip distribution approach is best, it is even more important to consider the needs of a region 
related to what different model structures can offer. For example, a destination choice model could help 
NIRPC better represent some very relevant transportation options. Some of the key aspects of 
destination choice are listed below. 

• Transit Sensitivity—Gravity models typically only consider auto travel time and do not account for 
transit in computing the impedance measure used in trip distribution. While there have been models 
that use multimodal impedances for the gravity model, there have often been issues with consistency 
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when combined with mode choice models. Adoption of destination choice is generally more 
consistent with mode choice models and can reflect the propensity of trip makers to make trips within 
transit corridors, which is especially important for the evaluation of new transit options that are added 
to the transportation network. 

• HOV and Managed Lane Sensitivity—Similar to the impact of transit on travel impedance, 
destination choice models can more fully reflect the addition of HOV and managed lanes to the 
network. Managed lanes can make trips using less congested managed lanes more attractive, 
especially to higher income trip makers. 

• Additional Market Segmentation—Destination choice can more fully consider additional market 
segments such as zero-auto households and households with fewer autos than workers. When 
combined with the improved transit sensitivity, this allows the model to better reflect trip distribution 
patterns for a variety of household types. 

• Singly Constrained Application—Singly constrained application allows the accessibility of a zone to 
affect attraction rates. Zones that are more accessible to households will receive more trip-ends per 
employee, while more remote zones may receive fewer trip-ends per employee, which is more 
consistent with actual ground truth patterns. 

Task 5 Mode Choice 

Mode choice model that uses at a minimum Single Occupancy Vehicle (SOV), High Occupancy Vehicle 
(HOV), fixed-route bus transit, commuter rail transit, and non-motorized (do not have to be assigned to 
the network).  

Single Unit and Combination Unit trucks should also be modes assigned to the network, but they do not 
have to be incorporated in the same mode choice framework as the prior modes. Option to retain the 
existing mode choice model if a mode choice update is cost prohibitive to the budget of the project, but 
still affix a cost estimate.  

This task will produce an updated mode choice model that is well calibrated and abides to FTA guidance.  

The update of the mode choice 
model may include a 
straightforward update of the 
existing mode choice model 
using the household survey data 
or the estimation of a new mode 
choice model. At first glance a 
simple update of the existing 
model may be a more efficient 
manner in which to proceed. 
However, within the context of 
possible new trip generation and 
distribution models, estimation 
of a new mode choice model 
may be a better option to ensure 
consistency with the other 
modeling components. 

Sample Mode Choice Structure 
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As the existing mode choice model has Auto (SOV, HOV2, HOV3+) Transit (Bus, Rail), School Bus, and 
nonmotorized (Bike, Walk) it is well-suited to evaluate managed lanes. 

Early in the model update process, the CS Team will explore the household survey data for use in 
updating the major model components with new models. The existing mode choice structure will be 
considered in the context of both a stand-alone component and how it fits within the overall model 
structure.  

Task 6 Assignment 

Update of the traffic and transit assignments—can be static assignments, but have to include at least 4 
time-of-day periods: AM Peak (6:00 a.m.–8:59 a.m.), PM Peak (3:00 p.m.–5:59 p.m.), Off-Peak 
(9:00 a.m.–2:59 p.m. and 6:00 p.m.–5:59 a.m.), and 24-hour total  

The CS team will review the existing traffic assignment procedures and compare them to best practices in 
other models. It is envisioned that a multimodal, multiclass, capacity-constrained assignment procedures 
will be utilized for the highway assignment. The trip assignment review will include review of the 
generalized cost functions, passenger car equivalencies, time periods, volume-delay functions and 
implementation of the assignment. 

An important improvement to the traffic assignment model step is the addition of market segmentation by 
income group. This approach improves modeling of managed lanes by considering household income in 
the choice to use either general purpose or managed lanes. Trip makers from households with higher 
incomes will be assigned using a higher value of time, making these trip makers more willing to pay tolls 
to avoid congestion. This approach, which is an emerging best practice, is distinctly separate from the 
previously favored practice of adding a toll/non-toll nest to the mode choice model. Including the toll/non-
toll decision in mode choice is not recommended, as it makes the toll choice an all-or-nothing decision—
only those trips included in the toll choice trip table are allowed to use toll facilities. In reality, the decision 
to use a toll facility is a “spur of the moment” decision based upon weighing travel-time versus travel-cost 
considerations in congested facilities. 

As depicted in the figure below, the recommended approach using segmented assignment offers more 
flexibility. For example, some trip makers may choose to use only selected segments of managed lanes, 
while others with higher values of time may elect to use managed lanes for a longer duration. The CS 
Team will recommend using best practice techniques to improve representation of managed lanes in the 
traffic assignment process. 

Figure 2.1 Managed Lane Assignment with Income Segmentation 
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Updated peaking factors will be obtained from the 2018–2019 household survey, but need to be updated 
to also take traffic count data into consideration. As shown in the figure below, the share of traffic 
occurring in the peak hour as represented by the household survey is not always consistent with the 
share of peak-hour traffic as represented by traffic counts. The CS Team will evaluate both survey and 
traffic count data to improve the peaking characteristics in the updated model. 

Figure 2.2 Example Time-of-Day Analysis 

Task 7 Calibration 

Calibration procedure using 2019 data to the extent possible. 

Calibration is a step that crosses each of the major demand components of the model building, from trip 
generation through transit assignment. Each step will be calibrated to observed data when available and 
national standards in the absence of local data. After model development in Tasks 1 through 6, CS will 
assemble the complete model and then perform a top to bottom calibration of the updated model. This top 
to bottom approach avoids the mistake of incorrectly modifying parameters late in the modeling process 
to compensate for problems earlier in the modeling process. 

Trip generation calibration will consist of the review of the developed trip generation rates and 
comparisons to estimated and other regional values. Calibration of the trip generation model includes the 
adjustment of estimated trip generation rates to produce logical values. This is particularly necessary for 
market segments with lower observations, such as low income and zero auto households rates by 
purpose. 

The CS Team will present NIRPC with recommended trip distribution calibration targets. The calibration 
targets will be appropriate for either gravity-based trip distribution or destination choice models. Targets 
are expected to include trip length frequency distributions by purpose and time period (peak and off 
peak). Targets will also include comparison of modeled and observed trip tables at a superdistrict and 
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district level. Superdistrict analysis will likely consider about 5 large districts that reflect travel within and 
between major travel sheds. 

The CS Team will use available data to update mode choice calibration targets. For drive modes, the 
2018–2019 household travel survey is the most useful source of mode share target information. For 
transit, we will update mode choice targets based on information collected by transit agencies. For non-
motorized mode share targets, we will derive targets from the household survey, if possible, otherwise we 
will use nationally accepted ranges for targets. 

It is our understanding that NIRPC will provide a roadway network file that already includes 2019 traffic 
count data available to the MPO. The CS Team will review the available data and identify any deficiencies 
requiring additional traffic count data collection. In particular, we will ensure that valid traffic counts are 
present on all major facilities crossing screenlines, as well as at all external stations. The highway 
assignment calibration process will include adjustments to the networks and volume-delay functions to 
produce results that better match observed counts and speed data if available. 

CS will incrementally calibrate each model step, while monitoring overall VMT and assignment RMSE to 
quantify changes on overall model validation results. After an initial stepwise pass, we will run the model 
with speed feedback, which may result in earlier model steps falling out of calibration. The CS Team will 
make a second pass, re-running the complete model with speed feedback until calibration goals are 
achieved. 

Once all model components, including traffic assignment have been calibrated, the CS Team will further 
refine the transit assignment results. Transit reasonableness checks may include comparison of transit 
boardings by service provider and route group to observed boarding counts. During this process, it may 
be necessary to re-calibrate the mode choice models. If a destination choice model is selected for trip 
distribution, it may also be necessary to occasionally update the destination choice calibration parameters 
to accommodate changes to the mode choice logsum calculations. While the impacts will be monitored, 
the transit model refinements are not expected to result in significant changes to the traffic assignment 
results. 

Task 8 Validation Report 

2019 Validation Report showing Root Mean Square Error (RMSE) by County and by Functional 
Classification categories of Freeways, Other Principal Arterials, Minor Arterials, and Collectors, with 
RMSE <= 35% for each County-Functional Classification category highly desirable.  

Similar to calibration, the validation of the model crosses each of the components of the model. The CS 
Team will generate a validation report by comparing and reporting the model output from each model step 
to the calibration targets. 

Validation of the TAZ system and networks will be performed through reporting procedures. For the TAZ 
system, the employment and household data will be reported back at the community and county level to 
check against control totals. Highway network mileage and lane mile by functional class, area type and 
county will be reported.  

The trip generation calibration process should, and will, exhaust the validation data and will be validated 
upon implementation. The validation report will include trip generation rates, compared to rates of regions 
of similar size and the trip generation results by area type and county. Trip distribution validation will 
include the calibrated model meeting the validation targets for average trip length, trip length frequency 
distribution reports, coincidence ratios with observed data and percentage intrazonal trips by trip purpose. 
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The mode choice validation report will include the comparison of the model mode shares compared to the 
household survey reported shares by trip purpose. As available transit onboard data will be used to 
further validate the drive and walk access mode shares to transit. 

Table 2.1 Sample Validation Report 

The highway assignment validation will include the requested statistics of Root Mean Square Error 
(RMSE) by county and functional classification categories. RMSE, and error, will be reported by volume 
group, area type and for screenlines. Each of the validation statistics will be presented in comparison to 
accepted FHWA standards. 

Task 9 Freight Model 

Update of the freight components of the travel demand model to more accurately forecast truck 
movements, including movements with trip end(s) in the region as well as external-external through 
movements. 

The CS team will review and update the existing freight 
model and recognizes the importance of freight movements 
to the NIRPC region, with the Borman Expressway having 
some of the highest truck volumes and percentages in the 
Nation. 

Due to its geographic location, the NIRPC region contains a national bottleneck for the highway freight 
system with both Interstate 80 and 90 running congruently through the region. This creates higher truck 
volumes and increases the amount of through volume in the region. Being so close to the freight hub of 
Chicago also places additional strain on the NIRPC highway network. 

CS is the developer of the Indiana Statewide Model (which includes a freight component) and recently 
updated the Quick Response Freight Methods III document for FHWA. The CS Team will use this 

Cambridge Systematics updated the 
third edition of the FHWA Quick 

Response Freight Methods (QRFM III) 
document and is the developer of the 

Indiana Statewide Model Freight model 
and is uniquely qualified to update the 

NIRPC Freight/Truck model. 
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experience, combined with previous Illianna experience to update or replace the existing freight/truck 
model with a freight/truck model that will be consistent with national and Indiana freight flows. Data from 
the Indiana Statewide model, in the form of truck trip tables, or commodity flows from the TRANSEARCH 
commodity flow database, can be used to provide external-internal (EI), internal-external (IE) and 
external-external (EE) freight truck movements. 

Task 10 External Stations 

Review and adjustments to external stations in the model in coordination with adjacent regions that have 
models.  

The CS Team will review the external station model specifications and provide recommendations on 
updated procedures. The Indiana Statewide Model provides valuable estimates of the IE, EI, and EE trips 
with respect to NIRPC. Data from the CMAP region is also available to estimate the external travel. Count 
data will be obtained for each of the external stations and will be combined with the statewide model and 
CMAP data to serve as the building blocks for the external station update. 

The Indiana Statewide Model has a robust auto and freight models that include all intrastate, inbound, 
outbound, and through auto freight flows relative to the State of Indiana. The trip tables generated by the 
statewide model will be reviewed with regard to NIRPC and potentially used either directly or indirectly in 
the estimation of the “through” auto and truck movements for the model. 

2.5 Future Year Model and Interim Years 

The development and application of the future year models will be comprised of four main tasks which 
represent the RFP requested list of eleven task items: 

• Task 11—Future Year Model Input Data: This task includes the development and processing of future
year data to generate forecast year specific data for the TAZ system, and highway and transit
networks.

• Task 12—Future Year Model Demand Components: This task involves the update and application of
the trip generation, distribution, mode choice and assignment steps. Forecast for the external stations
and freight model as also included in this task.

• Task 13—Future Year Model Calibration/Validation: This encompasses the calibration and validation
of the future year forecasts.

• Task 14—Interim Year Model Process: The interim year modeling process will outline the steps and
procedures for the creation and running of interim model years outside of the base 2019 and 2050
forecast years.

Task 11—Future Year Model Input Data 

Incorporation of the Commission’s 2050 demographic and socioeconomic forecasts disaggregated into 
the chosen TAZ delineation.  

Incorporation of the Commission’s 2050 network into the road and transit networks. 

The TAZ structure will remain consistent across all forecast years while the socioeconomic data for each 
year will reflect the Commission’s planning forecast for that year. The disaggregated data will be allocated 
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to the TAZ using GIS based procedures and all forecast will be balanced to maintain official Commission 
control totals. 

Model networks, along with the Traffic Analysis Zone data, are among the most important inputs to any 
travel demand modeling system. The data incorporated into the networks directly inform three of the four 
main modeling steps: trip distribution, mode choice, and trip assignment. Any errors or miscoded 
information in the model networks get passed on to these modeling steps. It is imperative that the 
information included in the networks be as accurate as possible. Additionally, the networks need to be 
fully connected and interconnected.  

Updating the existing highway network to 2019 will require building into the network all changes to the 
highway system that have occurred. This would include major projects, as well as minor construction 
projects that added capacity or changed the configuration of the system. The CS Team will acquire a list 
of projects that have recently been completed, the current committed projects, and the future planned 
projects by date of implementation. These projects will be coded into the network for the forecast year 
2050. 

In addition to the future year TAZ and network updates, the external station data is another key forecast 
component that is passed to the model as an input. Forecast data for the externals will be 
developed/updated using available data from the Statewide model, CMAP and NIRPC data sources. Our 
Team will work with NIRPC staff to identify which data source and final forecast should be applied for 
each external station.  

Task 12—Future Year Model Demand Components 

1. Application of the trip generation framework developed for the base year model applied to the future
year model.

2. Application of the trip distribution framework developed for the base year model to the future year
model.

3. Application of the mode choice model developed for the base year model to the future year model.

4. Application of the traffic and transit assignment framework developed in the base year model to the
future year model.

5. Application of the calibration procedure developed in the base year model to the future year model (if
applicable).

6. Incorporation of a 2050 freight forecast into the freight model developed in the base year model and
assigned to the future year model network.

7. Review and adjustments to external stations in the model in coordination with adjacent regions for the
2050 future year.

8. Trip distribution using a gravity model or other recommended framework that takes into account
various impedances

Application of the model for the future years is part of the validation process and will be conducted as part 
of the NIRPC model update. Future year model application is considered to be part of the validation 
because for the model to be valid it must produce reasonable results for forecast years. The testing of the 
model for forecast years often reveals segments of the model structure that may need further refinement. 
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The trip generation models will be applied for each of the forecast years and the resulting generation data 
will be compare across years, by county, area type and possibly other groupings to check for 
reasonableness. The trip generation rates will be held constant for the base forecast conditions. 

The trip distribution models for the forecast years will likewise be run and reviewed. Resulting trip tables, 
trip length frequencies, and average trip lengths will be compared across forecast years for 
reasonableness. Adjustments to the distribution process will be made as needed with any changes being 
applied to all model years in a consistent manner. 

Data from the trip distribution process will be applied to the mode choice models. The future year mode 
choice model output will be compared across years. Mode shares will be examined by market segment 
for reasonableness. Changes in mode choice for future years can be due to higher levels of highway 
congestion and/or changes in the transit or non-motorized system. Any observed changes in mode share 
will be viewed in this context. 

Highway and transit assignment routines will be run for all forecast years. Changes in VMT, volume, 
congestion and other highway metrics will be compared across model years. Similarly, changes in transit 
ridership will be recorded and compared. 

The freight/truck models will be run for each of the forecast years. The truck model results will be split into 
separate categories for review—input and output data. Differences in growth rates between the input and 
output data will be reviewed to make sure they are consistent with the underlying assumptions. For 
example, the through truck movements may increase at a faster rate than the internal truck trips, or vice-
versa. The extent of the differences and reasons for these will be noted and documented. 

Task 13—Future Year Calibration/Validation 

Future year model calibration and validation is integral to both the base and future year forecasting. The 
model cannot be considered validated until both the base and forecast years have been reviewed and 
validated. The main purpose of a travel demand model is to forecast future scenarios, not replicate 
existing conditions. 

Each of the modeling steps will be validated as the future year model runs are generated. Results for all 
model years will be compared to each other prior to validation completion. The model result must tell a 
consistent and reasonable story across all forecast years. 

Validation data and reports for the future years will be generated in a similar manner as those for the 
base year model. 

Task 14—Interim Year Model Process 

9. Repeat all of the above Period 2 tasks for 2025, 2030, and 2040 interim years model using the
Commission’s 2025 demographic and socioeconomic forecasts.

10. Include a modeling framework that allows for additional interim years and is explained in the Model
Users Guide

The CS Team has implemented interim year processes in other models and proposes to use a process 
similar to that which was applied to the Wisconsin Statewide model.  
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The Wisconsin interim year process utilizes a base year model and 2040 future year forecast. From these 
a set of benchmark year socioeconomic data was developed for each of the benchmark years, with 
benchmark years being the five year increments between the base year and 2040. As the NIRPC model 
will already have five year increment model forecast years, this set will already be complete.  

The socioeconomic data for any non-benchmark interim year can be interpolated from the two closest 
benchmark years. This process will provide the model with the necessary data to run the trip generation 
process for any year between the base 2019 and 2050 forecast year. The generation data can then be 
processed through the other model components in a similar manner as the existing forecast years. 

The process will have to also account for changes at the external station and be applicable to the 
freight/truck model too. The specific steps for the update of these components for an interim year model 
will be dependent on the final form of the models. 

The highway and transit networks, having already been developed for five-year increments should be 
sufficient for any interim year modeling between the five-year increments. Major projects that would be 
tested by an interim year are most likely do not have an implementation date more specific than a five-
year window and for any project that does have an exact data of construction, these can be included on a 
case-by-case basis. 

2.6 Transportation Planning Extracts and Applications from the Model 

The need to update the model for the base and forecast years for planning purposes are seen as the top 
priorities of this model update project. As such, if required for completion, the resources for these tasks 
may be brought forward to complete the base and forecast year models. The project Team has outlined a 
schedule and allocated resources to allow for the completion of all aspects of the model listed in the RFP, 
but with limited room for deviation from the schedule or use of resources, contingencies must be planned. 

Task 15—EPA MOVES3 Model Inputs 

Development of a script that extracts EPA MOVES3 model inputs, including link-by-link volumes and 
speeds as well as intrazonal trips.  

NIRPC currently has an Air Quality Post Processor that the CS team is familiar with. The CS Team will 
format the model outputs from the updated model to allow for them to be used in the EPA MOVES3 air 
quality processor. 

This process will include the processing of model data to a format that can be read into the MOVES3 
program. If possible, this process may be a model post processor that may be run at the end of the 
modeling process which automatically generates the MOVES3 inputs. The key MOVES inputs are listed 
in the table below. 

The input that come from the model, or are based on model data are: HPMSVTypeYear, 
roadTypeDistribution, and aveSpeedDistribution. These include model data for VMT by vehicle type, VMT 
by roadway type and VHT by speed bins respectively. The NIRPC model output data will be processed to 
produce these data. The current intrazonal trip processing steps will be maintained to report the non-link 
based VMT, VHT and speed data. 
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Table 2.2 MOVES3 Inputs 

MOVES Input   Description  Influence on Emissions  Source 
sourceTypeAgeDistribution Distribution of vehicles 

by age.  
High—Newer vehicles will 
have lower emission rates as 
a result of more stringent 
emissions standards.  

InDOT will provide data. 
NIRPC to coordinate with 
InDOT.  

sourceTypeYear  Population of vehicles 
by source (vehicle) 
type.  

Low—Mainly affects start 
emissions, which have a small 
influence on emissions.  

InDOT will provide data. 
NIRPC to coordinate with 
InDOT.  

HPMSVTypeYear  VMT by vehicle type.  High—VMT is multiplied by 
rate per mile; different vehicle 
types will have very different 
emission rates.  

NIRPC Travel Demand 
Model and other 
appropriate data sources.  

monthVMTFraction  Fraction of annual VMT 
occurring in each 
month.  

Low—Very minor effect on 
emissions  

InDOT will provide data. 
NIRPC to coordinate with 
InDOT.  

dayVMTFraction  Fraction of annual VMT 
occurring on weekdays 
vs. weekends.  

None or very minor.  InDOT will provide data. 
NIRPC to coordinate with 
InDOT.  

hourVMTFraction  Fraction of daily VMT 
occurring within each 
hour.  

Low—Very minor effect on 
emissions  

InDOT will provide  data. 
NIRPC to coordinate with 
InDOT.  

roadTypeDistribution  Fraction of VMT 
occurring on each 
MOVES road type.  

Moderate—Affects operating 
mode distributions in MOVES.  

NIRPC Travel Demand 
Model and other 
appropriate data sources.  

avgSpeedDistribution  Fraction of VHT 
occurring within each of 
16 speed bins.  

High—Speed has a significant 
effect on fuel consumption and 
emissions.  

NIRPC Travel Demand 
Model and other 
appropriate data sources.  

Temp/humidity—
zoneMonthHour  

Temperature and 
humidity by month and 
hour.  

Low—Mainly affects criteria 
pollutants.  

Region-specific data, for 
each forecast year is 
available from InDOT. 
NIRPC to coordinate with 
InDOT.  

FuelFormulation  Characteristics of fuel 
sold in the region.  

Low—Mainly affects criteria 
pollutants.  

Region-specific data, for 
each forecast year is 
available from InDOT. 
NIRPC to coordinate with 
InDOT.  

FuelSupply  Characteristics of fuel 
sold in the region.  

Low—Mainly affects criteria 
pollutants.  

Region-specific data, for 
each forecast year is 
available from InDOT. 
NIRPC to coordinate with 
InDOT.  

IMCoverage  Inspection and 
maintenance program 
characteristics.  

Low—Mainly affects criteria 
pollutants.  

Region-specific data, for 
each forecast year is 
available from InDOT. 
NIRPC to coordinate with 
InDOT.  

LEV  Low Emission Vehicle/ 
California emissions 
standard. 

Region-specific data, for each 
forecast year is available from 
NYSDOT. OCPD to coordinate 
with NYSDOT.  

InDOT will provide  data. 
NIRPC to coordinate with 
InDOT.  
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Task 16—Vehicle Miles/Hours Traveled, Speed and Delay Reporting 

Development of a script that summarizes VMT, VHT, 
Median Speed, and Hours of Delay for each County-
Functional Classification category.  

The reporting of the VMT, VHT, Speed and Delay can 
be incorporated into the MOVES3 output data 
processing as there are many similar components. 
The MOVES3 output will be files for the MOVES3 
program, the reporting of those data and other data 
will be in the form of either text outputs, csv files, xls 
format or html. 

The CS Team has generated these type of reports for 
many models and clients and can implement similar 
processes for reporting the NIRPC model outputs. Some of these data will be reviewed as part of the 
calibration/validation process.  

Task 17—ESRI Format Exports 

Development of a script that converts assigned network and its attributes into ESRI formats. 

Post processing scripts will be generated that will process the model outputs to ESRI shape files that can 
be used for presentation of the model data. Assigned and congested network files and data will be 
exported  in a manner that allows for easy further processing ArcGIS to produce presentation quality 
maps and illustrations of the model outputs. 

Task 18—TAZ Travel Summaries 

Development of a script that summarizes travel demand and travel time attributes for each TAZ. 

The TAZ travel summaries will already be produced during the model calibration/validation steps. During 
these processes the data is examined in aggregate and compared to observed data. Scripts will be 
developed that maintain these data in their disaggregate form for reporting purposes while also providing 
useful summaries of the data. 

Task 19—Alternate Demographic/Socioeconomic Frameworks 

Development of a framework that would allow alternative demographic and socioeconomic forecasts 
(preferably tied to land use).  

The CS team will outline the steps required to allow for alternate demographic and socioeconomic data to 
be used in the model. This testing process is useful for scenario planning and allows planners to test 
various future outcomes of population and employment. 

The linkage of land use data to the model will need to be done in an indirect manner as the land use data 
is not used as an input to the model. As such, growth rates, or rates of change of various land uses, can 
be linked to model input data in such a manner that allows the user to test the impact of land use changes 
in the model. CS has developed models that use land use data directly in the modeling process for trip 
generation, distribution and mode choice. The table below shows an example of how Urban Footprint 
land use data was integrated with a MPO travel demand model.

Sample Report 
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Table 2.3 Land Use Data 

Land Use Variable Trip Gen Destination Choice Mode Choice 

Group Description Code HBU Truck HBW/U Shop SocRec Sch. HBO NHB HBW/U Shop SocRec Sch. HBO NH 
UF 
Landuse 

Campus College CAMPUS               
Urban Civic CIVIC               
High-Rise 
Residential 

HIGHRES 
              

Midrise Office MIDOFF               
Closed Space CSPACE               
Low-Dense 
Single Family 

LDSF               

Low-Dense 
Multifamily 

HDMP               

High-Dense 
Single Family 

HDSF               

High-Dense 
Multifamily 

HDMF               

Hospital 
Institutional 

HOSP               

Hotel HOTEL               
Nonurban Civic NUC               
Nonurban 
School 

NUS               

Office Industrial OFFIND               
Office Space OSPACE               
Park PARK               
Commercial COMM               
High-Dense 
Office 

HDOFF               

Low-Dense 
Office 

LDOFF               

Main St. MAIN               
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2.7 Project Deliverables 

The following outlines the project deliverables. These include: 

• Timeline.

• Travel Demand Model Files.

• Model Documentation.

• Model User’s Guide.

Timeline 

To meet the aggressive schedule, the following timeline is proposed. The timeline lists the periods and 
period tasks along with the period timeframes. As shown, we propose that some period 2 tasks begin in 
period 1 as they can be performed in parallel. 

Table 2.4 Periods 1–2 Timeframes 

Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 May 22 Jun 22 Jul 22 Aug 22 

Tasks Period 1—Base-Year Model Period 2—Forecasts 
Period 1 
1. Travel Analysis

Zones
 

2. Network Update    

3. Trip Generation   

4. Trip Distribution   

5. Mode Choice   

6. Assignment   

7. Calibration    

8. Validation Report  

9. Freight Model    

10. External Stations   

Period 2 
1. Socioeconomic

Forecasts
 

2. 2050 Networks   

3. Trip Generation 

4. Trip Distribution  

5. Mode Choice  

6. Assignment  

7. Calibration   

8. 2050 Freight
Forecast



9. Review Externals 

10. Years 2025, 2030,
2040



11. Additional Interim
Years / Model
Users Guide
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Table 2.5 Period 3 Timeframe 

May 22 Jun 22 Jul 22 Aug 22 Sep 22 Oct 22 Nov 22 Dec 22 Jan 23 Feb 23 

Tasks Period 2—Forecasts Period 3—Extracts and Applications 
Period 2 
1. Socioeconomic

Forecasts

2. 2050 Networks

3. Trip Generation 

4. Trip Distribution  

5. Mode Choice  

6. Assignment  

7. Calibration   

8. 2050 Freight
Forecast



9. Review Externals 

10. Years 2025, 2030,
2040

  

11. Additional Interim
Years / Model
Users Guide

  

Period 3 
1. EPA MOVES3

Extract
  

2. Summary Scripts   

3. Shape Export
Script

  

4. Travel Time and
TAZ Script

  

5. Alternate
Demographic
Framework

     

Travel Demand Model Files 

The CS Team will deliver the computer files required to run the updated travel demand model on the 
NIRPC computer setup. This will include the native EMME files as well as supporting files used for pre 
and post processing of the model data. These files will be delivered via a share site download link.  

Model Documentation 

CS understands the need to thoroughly document all model updates and development tasks, the 
validation summaries, and application activities, along with the need to maintain a record for users of the 
model and model specifications. 

The documentation of the NIRPC model update will reflect MATPB’s needs and will be developed to 
reflect the requirements of MATPB staff. 
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Each task of the model update will serve as the basis for the chapters of the model documentation. The 
documentation will state the reasoning for why a particular update method was used and describe the 
advantages and any limitations of the process. In addition to the reasoning behind the update process, 
the process itself will be documented, including the data that were used and the source of these data. 

The final report will serve as a repository of key information related to the project. It will preserve the 
history of the project, the databases and analytical methods that were developed, the base year 
application of the model, and the comparisons with different sources of observed travel and traffic data. 

Model User’s Guide 

The User’s Guide, potentially in the form of an online document that can be easily searched and 
updated, will be developed as a concise “how to” document for daily reference. The model 
documentation deliverable will focus on the “why” of the model, while the User’s Guide will provide the 
“how.” We propose developing a user’s guide that walks users through the key steps of running, testing, 
and operating the full model and individual model components. The User’s Guide will cover model 
operation and model mechanics. The model operation will provide the information required for a modeler 
to operate the model, while the mechanics outlines the working relationships between model components 
and how they fit within the model structure. 
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Figure 2.3 Project Schedule 

Nov 21 Dec 21 Jan 22 Feb 22 Mar 22 Apr 22 May 22 Jun 22 Jul 22 Aug 22 Sep 22 Oct 22 Nov 22 Dec 22 Jan 23 Feb 23 Mar 23 Apr 23 May 23 Jun 23

Period 1
1. Travel Analysis Zone
2. Network Update
3. Trip Generation
4. Trip Distribution
5. Mode Choice
6. Assignment
7. Calibration
8. Validation Report
9. Freight Model
10. External Stations

Period 2
1. Socioeconomic Forecasts
2. 2050 Networks
3. Trip Generation
4. Trip Distribution
5. Mode Choice
6. Assignment
7. Calibration
8. 2050 Freight Forecast
9. Review Externals
10. Years 2025, 2030, and 2040
11. Additional Interim Years /

Model Users Guide
Period 3

1. EPA MOVES3 Extract
2. Summary Scripts
3. Shape Export Script
4. Travel Time and TAZ Script
5. Alternate Demographic Framework

Period 1 – Base-Year Model

Task

Period 2 – Forecasts Period 3 – Extracts and Applications
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All proposed personnel are available and committed to fulfilling the estimated level of effort for the 
duration of the project and will be retained on the project for its duration unless a substitution is 
preapproved by NIRPC. 

Table 2.6 Staff Availability 

Name % Available for NIRPC 
Cambridge Systematics 

Daniel Tempesta 33% 

Jason Lemp 20% 

Haiyun Lin 35% 

Kazi Ullah 30% 

The Corradino Group 

Johnny Han 30% 

Ken Kaltenbach 30% 

Akbar Bakhshi 40% 

Shengnan Lou 25% 
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3.0 Previous Work 
The following section presents three references for similar projects performed by our team. A detailed fee 
schedule follows. 

3.1 Client References 

Project CMAP Estimation and Enhancement of CMAP’s Trip-Based Model 

Client Chicago Metropolitan Agency for Planning (CMAP) 

Reference Craig Heither, Principal Analyst 
233 South Wacker Drive, Suite 800 
Chicago, IL 60606 
Phone: 312-454-0400 
Email: cheither@cmap.illinois.gov  

Project Indiana DOT Long Range Transportation Planning 2016—Air Quality Post-Processor 

Client Indiana Department of Transportation 

Reference Roy Nunnally, Director—Technical Planning & Programming Division 
100 North Senate Avenue 
Indianapolis, IN 46204 
Phone: 317-234-1692. 
Email: rnunnally@indot.IN.gov  

Project MATPB Travel Demand Model Update 

Client Madison Area Transportation Planning Board (MATPB) 

Reference William Schaefer, Director—Transportation Planning Manager 
121 South Pinckney Street, Suite 400 
Madison, WI-53703 
Phone: 608-266-9115 
Email: wschaefer@cityofmadison.com  

3.2 Fee Schedule 

A detailed fee schedule is provided below. 

mailto:cheither@cmap.illinois.gov
mailto:rnunnally@indot.IN.gov
mailto:wschaefer@cityofmadison.com


67,870.11$   
Period 1 (November 2021 – May 2022) 2019 Base-Year Model: 

52,169.86$   
Period 2 (May 2022 – November 2022) 2050 Future-Year Model and 
Interim Years: 29,821.96$   

Period 3 (November 2022 – June 2023) Developing Transportation Planning 
Extracts and Applications from the Model: 

Cost Senior Junior  Description Cost Senior Junior  Description Cost Senior Junior  Description 

2,173.28$     4 12
1. Delineation of Internal Travel Analysis Zones (TAZs) (Highly desirable to use the 
existing delineation to the extent practicable, subject to revisions based on quality of 
2018-2019 Household Travel Survey Data

2,173.28$     4 12 1. 2050 demographic and socioeconomic forecasts disaggregated into the 
chosen TAZ delineation. 9,417.46$     16 24 1. Development of a script that extracts EPA MOVES3 model inputs, including link-by-

link volumes and speeds as well as intrazonal trips. 

7,750.30$     16 40 2. Network update.  Link Edits. Update tolls transit fares 4,346.56$     8 24 2. Incorporation of the Commission’s 2050 network into the road and transit 
networks. 5,493.52$     8 16

2. Development of a script that summarizes Vehicle Miles Traveled (VMT), Vehicle 
Hours Traveled (VHT), Median Speed, and Hours of Delay for each County-
Functional Classification category. 

6,670.70$     12 16
3. Trip generation for at least 4 trip purposes (more if highly recommended based on 
experience): Home-based Work, Home-based Shop, Home-based Other, and Non-
home-based. 

2,746.76$     4 8 3. Application of the trip generation 2,746.76$     4 8 3. Development of a script that converts assigned network and its attributes into ESRI 
formats. 

8,240.28$     12 24 4. Trip distribution using a gravity model or other recommended framework that takes 
into account various impedances. 2,746.76$     4 8 4. Application of the trip distribution 5,493.52$     8 16 4. Development of a script that summarizes travel demand and travel time attributes 

for each TAZ. 

8,240.28$     12 24
5. Mode choice model that uses at a minimum Single Occupancy Vehicle (SOV), High 
Occupancy Vehicle (HOV), fixed-route bus transit, commuter rail transit, and 
nonmotorized (do not have to be assigned to the network). 

4,120.14$     6 12 5. Application of the mode choice model 6,670.70$     12 16 5. Development of a framework that would allow alternative demographic and 
socioeconomic forecasts (preferably tied to land use). 

5,493.52$     8 16 6. Update of the traffic and transit assignments 4,120.14$     6 12 6. Application of the traffic and transit assignment 
9,417.46$     16 24 7. Calibration procedure using 2019 data to the extent possible. 3,923.94$     8 8 7. Application of the calibration procedure 

9,417.46$     16 24 8. 2019 Validation Report showing Root Mean Square Error (RMSE) RMSE <= 35% 
for each County-Functional Classification category highly desirable. 8,240.28$     12 24 8. Incorporation of a 2050 freight forecast into the freight model 

7,063.10$     8 24
9. Update of the freight components of the travel demand model to more accurately 
forecast truck movements, including movements with trip end(s) in the region as well 
as external-external through movements 

1,701.87$     4 8 9. Review and adjustments to external stations in the model in coordination 
with adjacent regions 

3,403.74$     8 16 10. Review and adjustments to external stations in the model in coordination with 
adjacent regions that have models. 12,556.62$   16 40 10. Repeat all of the above Period 2 tasks for 2025, 2030, and 2040 

5,493.52$     8 16 11. Include a modeling framework that allows for additional interim years 
and is explained in the Model Users Guide. 
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Exhibit B – Federal and State Third-Party Contract Provisions 
Non-Construction Contracts 
The following Federal Regulations, Contract Provisions and Clauses are incorporated into this 
agreement in their entirety and made an integral part hereof. 

1. CIVIL RIGHTS REQUIREMENTS:
Civil Rights - Pursuant to 29 U.S.C. § 623, 42 U.S.C. § 2000; 42 U.S.C. § 6102, 42 U.S.C. § 
12112; 42 U.S.C. § 12132, 49 U.S.C. § 5332;  29 CFR Part 1630, 41 CFR Parts 60 et seq.; the 
following requirements apply to the underlying contract: 

Nondiscrimination: In accordance with Title VI of the Civil Rights Act, as amended, 42 U.S.C. § 
2000d, section 303 of the Age Discrimination Act of 1975, as amended, 42 U.S.C. § 6102, 
section 202 of the Americans with Disabilities Act of 1990, 42 U.S.C. § 12132, and Federal 
transit law at 49 U.S.C. § 5332, the Contractor agrees that it will not discriminate against any 
employee or applicant for employment because of race, color, creed, national origin, sex, age, or 
disability. In addition, the Contractor agrees to comply with applicable Federal implementing 
regulations and other implementing requirements FTA may issue. 

Race, Color, Creed, National Origin, Sex:  In accordance with Title VII of the Civil Rights Act, as 
amended, 42 U.S.C. § 2000e, and Federal transit laws at 49 U.S.C. § 5332, the Contractor agrees 
to comply with all applicable equal employment opportunity requirements of U.S. Department of 
Labor (U.S. DOL) regulations, "Office of Federal Contract Compliance Programs, Equal Employment 
Opportunity, Department of Labor," 41 C.F.R. Parts 60 et seq ., (which implement Executive Order 
No. 11246, "Equal Employment Opportunity," as amended by Executive Order No. 11375, 
"Amending Executive Order 11246 Relating to Equal Employment Opportunity," 42 U.S.C. § 2000e 
note), and with any applicable Federal statutes, executive orders, regulations, and federal policies 
that may in the future affect construction activities undertaken in the course of the Project. The 
Contractor agrees to take affirmative action to ensure that applicants are employed, and that 
employees are treated during employment, without regard to their race, color, creed, national 
origin, sex, or age. Such action shall include, but not be limited to, the following: employment, 
upgrading, demotion or transfer, recruitment or recruitment advertising, layoff or termination; 
rates of pay or other forms of compensation; and selection for training, including apprenticeship. 
In addition, the Contractor agrees to comply with any implementing requirements FTA may issue. 

Age:  In accordance with section 4 of the Age Discrimination in Employment Act of 1967, as 
amended, 29 U.S.C. § § 623 and Federal transit law at 49 U.S.C. § 5332, the Contractor agrees 
to refrain from discrimination against present and prospective employees for reason of age. In 
addition, the Contractor agrees to comply with any implementing requirements FTA may issue. 

Disabilities:  In accordance with section 102 of the Americans with Disabilities Act, as amended, 
42 U.S.C. § 12112, the Contractor agrees that it will comply with the requirements of U.S. Equal 
Employment Opportunity Commission, "Regulations to Implement the Equal Employment 
Provisions of the Americans with Disabilities Act," 29 C.F.R. Part 1630, pertaining to employment 
of persons with disabilities. In addition, the Contractor agrees to comply with any implementing 
requirements FTA may issue. 

The Contractor also agrees to include these requirements in each subcontract financed in whole 
or in part with Federal assistance provided by EDA, modified only if necessary to identify the 
affected parties. 

2. Debarment and Suspension:
A. The contractor certifies by entering into this Agreement that neither it nor its principals nor any of its
subcontractors are presently debarred, suspended, proposed for debarment, declared ineligible or
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voluntarily excluded from entering into this Agreement by any federal agency or by any department, 
agency or political subdivision of the State of Indiana.  The term “principal” for purposes of this 
Agreement means an officer, director, owner, partner, key employee or other person with primary 
management or supervisory responsibilities, or a person who has a critical influence on or substantive 
control over the operations of the contractor. 

B. The contractor certifies that it has verified the state and federal suspension and debarment status
for all subcontractors receiving funds under this Agreement and shall be solely responsible for any
recoupment, penalties or costs that might arise from use of a suspended or debarred subcontractor.
The contractor shall immediately notify the Commission if any subcontractor becomes debarred or
suspended, and shall, at the Commission’s request, take all steps required to terminate its contractual
relationship with the subcontractor for work to be performed under this Agreement.

3. Certification for Federal-Aid Contracts Lobbying Activities:
The contractor certifies, by signing and submitting this Agreement, to the best of its knowledge and belief
that the contractor has complied with Section 1352, Title 31, U.S. Code, and specifically, that:
A. No federal appropriated funds have been paid or will be paid, by or on behalf of the contractor, to

any person for influencing or attempting to influence an officer or employee of any federal agency, a
Member of Congress, an officer or employee of Congress, or an employee of a Member of Congress
in connection with the awarding of any federal agreements, the making of any federal grant, the
making of any federal loan, the entering into of any cooperative agreement, and the extension,
continuation, renewal, amendment, or modification of any federal agreement, grant, loan, or
cooperative agreement.

B. If any funds other than federal appropriated funds have been paid or will be paid to any person for
influencing or attempting to influence an officer or employee of any federal agency, a Member of
Congress, an officer or employee of Congress, or an employee of a Member of Congress in
connection with such federal agreement, grant, loan, or cooperative agreement, the undersigned
shall complete and submit Standard Form-LLL, "Disclosure Form to Report Lobbying," in accordance
with its instructions.

C. The contractor also agrees by signing this Agreement that it shall require that the language of this
certification be included in all contractor agreements including lower tier subcontracts, which
exceed $100,000, and that all such sub recipients shall certify and disclose accordingly.  Any person
who fails to sign or file this required certification shall be subject to a civil penalty of not less than
$10,000 and not more than $100,000 for each failure.

4. Conflict of Interest (24 CFR 85.36 and 24 CFR 570.611):
The contractor shall maintain a written code or standards of conduct which shall govern the
performance of their officers, employees or agents engaged in the award and administration
of contracts supported by federal funds. No employee, officer or agent of the grantee shall
participate in selection, or in the award or administration of a contract supported by federal
funds if a conflict of interest, real or apparent, would be involved. Persons covered under this
section include any person who is:

(a) An employee, agent, consultant, officer, or elected or appointed official of the grantee, any
designated public agency or any subrecipient agency that is receiving funds from the
Economic Development Administration (EDA);

(b) Any member of his/her immediate family;

(c) His or her partner; or

(d) An organization which employs, or is about to employ, any of the above, or has a financial or
other interest in the firm selected for award.



 9 

The contractor’s officers, employees or agents shall neither solicit nor accept gratuities, favors or 
anything of monetary value from contractors, potential contractors, or parties to sub-agreements 
funded with EDA funds. To the extent permitted by state or local law or regulations, such standards 
of conduct shall provide for penalties, sanctions, or other disciplinary actions for violations of such 
standards by the grantee’s officers, employees, or agents or by contractors or their agents. 

No persons described in (a) through (d) above who exercise or have exercised any functions or 
responsibilities with respect to FHWA-assisted activities, or who are in a position to participate in a 
decision making process or gain inside information with regard to such activities, may obtain a 
financial interest in any contract, or have a financial interest in any contract, subcontract, or 
agreement with respect to the FHWA-assisted activity, or with respect to the proceeds from the 
FHWA-assisted activity, either for themselves or those with whom they have business or im- 
mediate family ties, during their tenure or for a period of one (1) year thereafter. 

5. Remedies/Sanctions or Breach of Contract Terms:
Upon written notice, the grantee may withhold payments to the contractor if the contractor shall fail
to fulfill in a timely and proper manner its obligations to grantee under this contract, or if the
contractor shall violate any of the conditions of this contract. The grantee shall in its written notice
to contractor fully describe the nature of failure or violation by contractor, the corrective action
required of contractor, and the grantee shall allow the contractor thirty (30) days from the date of
notification to correct such failure and/or violation. If such failure or violation is corrected by the
contractor within thirty (30) days from the date of notification, then the grantee shall process
payment(s) to the contractor. If such failure or violation is not corrected within thirty (30) days from
the date of this notification, then the grantee may proceed to terminate this contract.

6. Termination of Contract for Cause - 24 CFR 85.43 (All Contracts in Excess of $10,000):
If the contractor shall fail to fulfill in a timely and proper manner his/her obligations under this
contract, or if the contractor shall continue to violate any of the covenants, agreements, or
stipulations of this contract, following notices by the grantee and allowances for corrective actions
specified in Paragraph 3 above, the grantee shall thereupon have the right to terminate this
contract by giving written notice to the contractor of such termination and specifying the effective
date thereof, at least thirty (30) days before the effective date of such termination. In such event,
all finished or unfinished documents, data, studies, surveys, drawings, maps, models, photographs,
and reports prepared by the contractor under this contract shall, at the option of the grantee,
become the property of the grantee and the contractor shall be entitled to receive just and equitable
compensation for any work satisfactorily completed hereunder. In the event the contractor disputes
grantee’s election to terminate this contract for cause under this paragraph, contractor may pursue
equitable relief or remedy.

7. Termination for Convenience - 24 CFR 85.44 (All Contracts in Excess of $10,000):
The grantee may terminate this contract for its convenience, at any time, by giving at least thirty
(30) days-notice in writing to the contractor. If the contract is terminated by the grantee as
provided herein, the grantee agrees to pay the contractor, no later than thirty (30) days following
the date of the written notice of contract termination by grantee. In such event, all finished or
unfinished documents, data, studies, surveys, drawings, maps, models, photographs and reports
prepared by the contractor under this contract shall, at the option of the grantee, become the
property of the grantee and the contractor shall be entitled to receive just and equitable
compensation for any work satisfactorily completed hereunder.

Changes to Contract: 
The terms and conditions of this contract may be changed at any time by mutual agreement of the 
parties. Such modification shall be effective upon the signing by both parties of an addendum to 
this contract encompassing those changes. Where the addendum changes the compensation or 
time of performance, it shall also describe the change in scope, character or complexity of the work 
that is the basis for the change. 
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8. Contractor to Furnish Necessary Personnel Resources:
The contractor represents that it has, or will secure at its own expense, all personnel required in
performing the services specified in this contract. Such personnel shall not be employees of or
have, as individuals, any contractual relationship with the grantee.  All of the services required
hereunder will be performed by the contractor or under its supervision and all personnel engaged
in the work shall be fully qualified and shall be authorized or permitted under State and Local law
to perform such services.

With the exception of the work described as being subcontracted within the contract, if any,
none of the work or services covered by this contract shall be subcontracted without the prior
approval of the grantee. Any additional work or services subcontracted hereunder shall be
specified by written contract or agreement and shall be subject to each provision of this
contract.

9. Reports and Information:
The contractor, at such times and in such forms as the grantee or the USDOT requires, will
submit such periodic reports as may be requested pertaining to the work or services
undertaken pursuant to this contract, the costs and obligations incurred or to be incurred by
grantee in connection therewith, and any other matters covered by this contract.

10. Records and Audits:
The contractor shall maintain accounts and records, including personnel, property, and financial
records, adequate to identify and account for all costs pertaining to this contract and such other
records as may be deemed necessary by the grantee to assure proper accounting for all funds
applicable to this contract. These records will be made available for audit purposes to the
grantee or any authorized representative and will be retained for five years after the expiration of
this contract unless permission to destroy them is granted.

11. Public Record:
The contractor acknowledges that the Commission will not treat this Agreement as containing
confidential information unless required to by IC 5-14-3.

12. Penalties, Interest and Attorney’s Fees:
The Commission will in good faith perform its required obligations hereunder, and does not agree to pay
any penalties, liquidated damages, interest, or attorney's fees, except as required by Indiana law in part,
IC §5-17-5, IC §34-54-8, and IC §34-13-1.

13. Copyright and Patent Rights:
No reports, maps, or other documents produced in whole or in part under this contract shall
be the subject of an application for copyright by or on behalf of the contractor. The USDOT,
and the grantee shall possess all rights to invention or discovery, as well as rights in data
which may arise as a result of the contractor’s services.

14. Employment Eligibility Verification:
As required by IC §22-5-1.7, the CONTRACTOR swears or affirms under the penalties of perjury that the
contractor does not knowingly employ an unauthorized alien.  The contractor further agrees that:

A. The contractor shall enroll in and verify the work eligibility status of all his/her/its newly hired
employees through the E-Verify program as defined in IC §22-5-1.7-3. The contractor is not required to
participate should the E-Verify program cease to exist. Additionally, the contractor is not required to
participate if the contractor is self-employed and does not employ any employees.

B. The contractor shall not knowingly employ or contract with an unauthorized alien. The contractor
shall not retain an employee or contract with a person that the contractor subsequently learns is an
unauthorized alien.
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C. The contractor shall require his/her/its subcontractors, who perform work under this Agreement, to
certify to the contractor that the subcontractor does not knowingly employ or contract with an
unauthorized fin alien and that the subcontractor has enrolled and is participating in the E-Verify
program. The contractor agrees to maintain this certification throughout the duration of the term of a
contract with a subcontractor.

15. Disadvantaged Business Enterprise Program:
Notice is hereby given to the contractor or sub-contractor that failure to carry out the requirements set
forth in 49 CFR Sec. 26.13(b) shall constitute a breach of this Grant Agreement and, after notification,
may result in termination of the Agreement or such remedy as the Commission deems appropriate.
The referenced section requires the following policy and disadvantaged business enterprise (DBE)
assurance to be included in all subsequent Agreements between the contractor and any sub-
contractor:

The contractor, and any sub recipient or sub-contractor shall not discriminate on the basis of race,
color, national origin, or sex in the performance of this Agreement.  The contractor shall carry out
applicable requirements of 49 CFR Part 26 in the award and administration of USDOT-assisted
Agreements.  Failure by the contractor to carry out these requirements is a material breach of this
Agreement, which may result in the termination of this Agreement or such other remedy, as the
recipient deems appropriate.

As part of the contractor’s equal opportunity affirmative action program, it is required that the
contractor shall take positive affirmative actions and put forth good faith efforts to solicit proposals or
bids from and to utilize disadvantaged business enterprise sub-contractors, vendors or suppliers.

16. Compliance with State and Local Laws:
The contractor specifically agrees that in performance of the services herein enumerated,
contractor and his/her employees/agents will comply with any applicable State, and Local
Statutes, ordinances, and regulations at the time this agreement is executed.

17. Governing Law:
This Agreement shall be governed, construed, and enforced in accordance with the laws of the
State of Indiana, without regard to its conflict of laws rules. Suit, if any, must be brought in the
State of Indiana.

18. Compliance with Clean Air and Water Acts (applicable to all contracts over $100,000):
In carrying out this agreement, the contractor agrees to comply with the requirements of Section
306 of the Federal Clean Air Act (42 USC 1857(h)), section 508 of the Clear Water Act (33 USC
1368), Executive Order 11738, and the Environmental Protection Agency regulations (40 CFR Part
15) respective to all contracts in excess of $100,000 awarded by grantees and subgrantees. Such
statutes and regulations prohibit the use under non-exempt Federal contracts, grants or loans of
facilities included on the Environmental Protection Agency’s List of Violating Facilities. The provision
shall require reporting of violations to the grantor agency and to the US Environmental Protection
Agency.

19. Conservation:
In carrying out this agreement, the contractor agrees to comply with the requirements of mandatory
standards as contained in the State of Indiana’s energy conservation plan issued in compliance with
the federal Energy Policy and Conservation Act (PL 94-163, 89 Statutes 871).

20. General:
This Agreement represents the entire understanding between the Parties relating to the subject matter 
and supersedes any and all prior oral and/or written communications, understandings or agreements
relating to the subject matter.  The headings are inserted for convenience only and do not constitute
part of this Agreement.
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Exhibit C – Added Certifications 

NON-COLLUSION AFFIDAVIT 

The undersigned Consultant, being duly sworn on oath, says that he has not, nor has any 
other member, representative, or agent of the firm, company, corporation or partnership 
represented by him, entered into any combination, collusion or agreement with any person 
from contracting not to induce anyone to refrain from contracting, and that this contract is 
made without reference to any other contract and without any agreement, understanding 
or combination with any other person in reference to such contracting. He further says that 
no person or persons, firms, or corporation has, have or will receive directly or indirectly, 
any rebate, fee, gift, commission or thing of value on account of such sale. 

Consultant 

Signed: ___________________________________  

Printed Name: _____________________________ 

Title: _____________________________________ 

Date: ____________________________________ 
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EMPLOYMENT ELIGIBILITY VERIFICATION 

Consultant affirms under the penalties of perjury that it does not knowingly employ an 
unauthorized alien. 

Consultant shall enroll in and verify the work eligibility status of all its newly hired employees 
through the Federal E-Verify program as defined in IC  22-5-1.7-3. Consultant is not required 
to participate should the Federal E-Verify program cease to exist. Consultant shall not 
knowingly employ or contract with an unauthorized alien. Consultant shall not retain an 
employee or contract with a person that Consultant subsequently learns is an unauthorized 
alien. 

Consultant shall require its subconsultants, who perform work under this contract, to certify 
to the Commission that the subconsultant does not knowingly employ or contract with an 
unauthorized alien and that the subconsultant has enrolled and is participating in the 
Federal E-Verify program. Consultant agrees to maintain this certification throughout the 
duration of the term of this agreement with the Commission and during the term of any 
subsequent contract with a subconsultant performing work under this agreement. 

The Commission may terminate for default if Consultant fails to cure a breach of this 
provision no later than thirty (30) days after being notified by the Commission. 

Consultant 

Signed: ___________________________________  

Printed Name: ______________________________ 

Title: ______________________________________  

Date: ______________________________________ 
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CERTIFICATION OF NO INVESTMENT IN IRAN 

As required by IC 5-22- 16.5, Consultant certified that the it is not engaged in investment 
activities in Iran. Providing false certification may result in the consequences listed in IC 5-
22-16.5-14, including termination of this Contract and denial of future state contracts, as
well as imposition of a civil penalty.

Consultant 

Signed: ___________________________________  

Printed Name: _____________________________ 

Title: _____________________________________ 

Date: _____________________________________ 
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Exhibit D – Signed Certifications From Consultant’s RFP 
Response 
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5. CERTIFICATIONS

5.1. Compliance With Federal Requirements 

CERTIFICATION OF COMPLIANCE WITH FEDERAL REQUIREMENTS 

_________________________________ (Proposer) certifies that it can comply with the Federal requirements 
and conditions as outlined in this document. 

Cambridge Systematics, Inc.
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5.2 Compliance With Debarment and Suspension 

CERTIFICATION OF COMPLIANCE WITH GOVERNMENT-WIDE DEBARMENT, SUSPENSION, INELIGIBLITIY AND 
VOLUNTARY EXCLUSION PROVISIONS – LOWER TIER COVERED TRANSACTIONS 

(Contractors that apply or bid for an award of $25,000 or more must file the required certification) 

In regard to 2 CFR Part 180 and Executive Order 12549 and 12689 

By signing and submitting this bid or proposal, the prospective lower tier participant is providing the signed certification set 
out below in accordance with the following instructions: 

1. The certification in this clause is a material representation of fact upon which reliance was placed when this transaction was
entered into. If it is later determined that the prospective lower tier participant knowingly rendered an erroneous certification, in
addition to other remedies available to the Federal Government, NIRPC may pursue available remedies, including suspension
and/or debarment.
2. The prospective lower tier participant shall provide immediate written notice to NIRPC if at any time the prospective lower tier
participant learns that its certification was erroneous when submitted or has become erroneous by reason of changed
circumstances.
3. The terms "covered transaction," "debarred," "suspended," "ineligible," "lower tier covered transaction,”:"participant,"
"persons," "lower tier covered transaction," "principal," "proposal," and "voluntarily excluded," as used in this clause, have the
meanings set out in the Definitions and Coverage sections of rules implementing Executive Order 12549 and 12689 [2 CFR Part
180]. You may contact NIRPC for assistance in obtaining a copy of those regulations.
4. The prospective lower tier participant agrees by submitting this proposal that should the proposed covered transaction be
entered into, it shall not knowingly enter into any lower tier covered transaction with a person who is debarred, suspended,
declared ineligible, or voluntarily excluded from participation in this covered transaction, unless authorized in writing by NIRPC.
5. The prospective lower tier participant further agrees by submitting this proposal that it will include the clause titled
"Certification Regarding Debarment, Suspension, Ineligibility and Voluntary Exclusion - Lower Tier Covered Transaction", without
modification, in all lower tier covered transactions and in all solicitations for lower tier covered transactions.
6. A participant in a covered transaction may rely upon a certification of a prospective participant in a lower tier covered
transaction that it is not debarred, suspended, ineligible, or voluntarily excluded from the covered transaction, unless it knows
that the certification is erroneous. A participant may decide the method and frequency by which it determines the eligibility of its
principals. Each participant may, but is not required to, check the Nonprocurement List issued by U.S. General Service
Administration.
7. Nothing contained in the foregoing shall be construed to require establishment of system of records in order to render in good 
faith the certification required by this clause. The knowledge and information of a participant is not required to exceed that which
is normally possessed by a prudent person in the ordinary course of business dealings.
8. Except for transactions authorized under Paragraph 5 of these instructions, if a participant in a covered transaction knowingly
enters into a lower tier covered transaction with a person who is suspended, debarred, ineligible, or voluntarily excluded from
participation in this transaction, in addition to all remedies available to the Federal Government, NIRPC may pursue available
remedies including suspension and/or debarment.

Pursuant to the above instructions: 

(1) The prospective lower tier participant certifies, by submission of this bid or proposal, that neither it nor its "principals" [as
defined at 2 C.F.R. 180] is presently debarred, suspended, proposed for debarment, declared ineligible, or voluntarily excluded
from participation in this transaction by any Federal department or agency.

(2) When the prospective lower tier participant is unable to certify to the statements in this certification, such prospective
participant shall attach an explanation to this proposal.

____________________________________    Signature of Proposer's Authorized Official 

____________________________________    Name and Title of Proposer's Authorized Official 

____________________________________    Date 

Brad W. Wright, President

10/12/2021
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5.3 Certification Regarding Lobbying 

CERTIFICATION REGARDING LOBBYING

2 CFR Part 200 - Appendix II 
Certification For Contracts, Grants, Loans, And Cooperative Agreements 

(Contractors that apply or bid for an award of $100,000 or more must file the required certification) 

The undersigned certifies, to the best of his or her knowledge and belief, that: 

(1) No Federal appropriated funds have been paid or will be paid, by or on behalf of the undersigned, to
any person for influencing or attempting to influence an officer or employee of an agency, a Member of
Congress, an officer or employee of Congress, or an employee of a Member of Congress in connection
with the awarding of any Federal contract, the making of any Federal grant, the making of any Federal
loan, the entering into of any cooperative agreement, and the extension, continuation, renewal,
amendment, or modification of any Federal contract, grant, loan, or cooperative agreement.

(2) If any funds other than Federal appropriated funds have been paid or will be paid to any person for
influencing or attempting to influence an officer or employee of any agency, a Member of Congress, an
officer or employee of Congress, or an employee of a Member of Congress in connection with this
Federal contract, grant, loan, or cooperative agreement, the undersigned shall complete and submit
Standard Form-LLL, ``Disclosure Form to Report Lobbying,'' in accordance with its instructions.

(3) The undersigned shall require that the language of this certification be included in the award
documents for all subawards at all tiers (including subcontracts, subgrants, and contracts under grants,
loans, and cooperative agreements) and that all subrecipients shall certify and disclose accordingly.

This certification is a material representation of fact upon which reliance was placed when this transaction was made or 
entered into. Submission of this certification is a prerequisite for making or entering into this transaction imposed by 
section 1352, title 31, U.S. Code. Any person who fails to file the required certification shall be subject to a civil penalty 
of not less than $10,000 and not more than $100,000 for each such failure. 

________________________________________       Signature of Proposer’s Authorized Official 

________________________________________       Name and Title of Proposer’s Authorized Official 

________________________________________       Date 

Brad W. Wright, President

10/12/2021
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