New Hampshire

THE STATE OF NEW HAMPSHIRE
DEPARTMENT OF TRANSPORTATION

Department of Transportation

Victoria F. Sheehan William Cass, P.E.
Commissioner Assistant Commissioner

Bureau of Materials & Research
December 5, 2016
Her Excellency, Governor Margaret Wood Hassan
and the Honorable Council
State House
Concord, New Hampshire 03301

REQUESTED ACTION

Authorize the Department of Transportation to enter into a SOLE SOURCE Agreement with the
University of Vermont Sponsored Project Administration (Vendor #160344), Burlington, VT, for a total
fee not to exceed $85,000, for an investigation of the costs, benefits, and barriers to integrating the use
of Unmanned Aircraft Systems (UAS) into Department operations (SPR 26962J) effective upon
Governor and Council approval through March 3, 2019. 100% Federal Funds.

Funding is available as follows:

04-96-96-962015-3036 FY 2017

SPR Research Funds

046-500464 General Consultants Non-Benefit $85,000.00
EXPLANATION

The Department is collaborating with the Spatial Analysis Lab at the University of Vermont (UVM) to
conduct a research study that will address opportunities to use Unmanned Aircraft Systems (UAS) in
Department activities to improve safety and reduce costs in the delivery of an effective transportation
system for the state of New Hampshire. UVM is uniquely qualified to conduct this study because of
their extensive experience with UAS having carried out over 450 missions. In addition, they possess a
FAA Section 333 exemption, which enables them to operate UAS for commercial and research
purposes. As such, the proposed work does not lend itself to a selection process that includes private
industry or in-state organizations, and it is in the Department’s and the State’s best interest to work
directly with UVM.

This project will evaluate the capabilities and limitations, including costs and benefits, to use Unmanned
Aircraft Systems for NHDOT activities. The project will also outline policies, procedures, staffing, and
information technology infrastructure needed to develop a UAS capability at the New Hampshire
Department of Transportation.

JOHN O. MORTON BUILDING ¢ 7 HAZEN DRIVE « P.O. BOX 483 » CONCORD, NEW HAMPSHIRE 03302-0483
TELEPHONE: 603-271-3734 ¢ FAX: 603-271-3914 « TDD: RELAY NH 1-800-735-2964 « INTERNET: WWW.NHDOT.COM



This Agreement has been approved by the Attorney General as to form and execution. Copies of the
fully-executed Agreement are on file at the Secretary of State's Office and the Department of
Administrative Services, and subsequent to Governor and Council approval will be on file at the
Department of Transportation.

It is respectfully requested that authority be given to enter into this sole source Agreement for
consulting services as outlined above.

Sincerely,

lb—v: F. )Alw-lnur

Victoria F. Sheehan
Commissioner

Attachments



FORM NUMBER P-37 (version 5/8/15)

Notice: This agreement and all of its attachments shall become public upon submission to Governor and
Executive Council for approval. Any information that is private, confidential or proprietary must
be clearly identified to the agency and agreed to in writing prior to signing the contract.

AGREEMENT
The State of New Hampshire and the Contractor hereby mutually agree as follows:

GENERAL PROVISIONS
1. IDENTIFICATION.

1.1 State Agency Name 1.2 State Agency Address
New Hampshire Department of Transportation 7 Hazen Drive

Concord, NH 03302

| S—

1.3 Contractor Name 1.4 Contractor Address
University of Vermont Sponsored Project Administration
85 South Prospect Street
Fpuriimgion, Vi 03403-0j00

i

[ U o
| 1.5 Contractor Phone 1 1.6 Account Number 1.7 Completion Date W 1.8 Price Limitation K
| Number | P | |
i R17-636-3324 1 N4-96-06.062015-3N34-N4A Y 33000 i ees ann nn !
L . é ;
© 1.9 Contracting Officer for Statc Agenc 10 State Agency Telephons Numbes

i Peter E. Stamnas 603-271-1486 |
l —_—
| 1.11 Contractor ’S\ignature | 1.12 Name and Title of Contractor Signatory

I

ST AIATTDAA Sudha Ramaswami .
Svdine 'Z@w‘ - Director, Sponsored Project Administation

1.13  Acknowledgement: State of Vg,rm(\_\- , County of j.j.f'\FeAﬂJ\q\j

l

|
On D& 19 Q0o - before-the-undersigned officer, personally-appeared the person identified in block 1.12, or satisfacterily
proven to be the person whose name is signed in block 1 11, and a knowledged that s/he executed this document in the capacity

| indicated in block 1.12.

1.13.! Signature of Notary Public or Justice of the Peace

{ | d&\\‘w b Nousiw

[Seal}
32 N i et YN -
1.132 Name and Title oR%%r 7] %e of thdPeace % o L =19 - &
VERMONT [
1.14 State Agency Signature 1.15 Name and Title of State Agency Signatory
NCTaA SHETHSN
tekoo T A‘r\u Date: lB’ \I ( Co A, eaint

1.16 Approval by the N.H. Department of Administration,/Division of Personnel (i (if applicable)

By: Director, On:

1.17 Appro,v&l\by the Attorney Generjil (Foym, Substance and Execution) (if applicable)

> J\f')mvﬂ:ﬁf //7/54/%/ o ‘(/50//"

1.18 Approval by the Governor add Executive Council (if applicable)

By: On:

B4
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2. EMPLOYMENT OF CONTRACTOR/SERVICES TO
BE PERFORMED. The State of New Hampshire, acting
through the agency identified in block 1.1 (“State”), engages
contractor identified in block 1.3 (“Contractor”) to perform,
and the Contractor shall perform, the work or sale of goods, or
both, identified and more particularly described in the attached
EXHIBIT A which is incorporated herein by reference
(“Services”™).

3. EFFECTIVE DATE/COMPLETION OF SERVICES.
3.1 Notwithstanding any provision of this Agreement to the
contrary, and subject to the approval of the Governor and
Executive Council of the State of New Hampshire, if
applicable, this Agreement, and all obligations of the parties
hereunder, shall become effective on the date the Governor
and Executive Council approve this Aoreement as indicated in

the Agrcemcnt shall become effectwe on the dafc thc
Agreement 1s signed by the State Agency as shown in bloch
i.14 {(“Effective Date™).

3.2 If the Contractor commences the Services prior to the

Effective Date, all Services performed by the Contractor prior
tn the E“fp(_\h\rv D'xfn shall be performed at the sole risk of the

g sna il 51T Dl O s
it dblo A minnna o + Ao
Vel uiat Ll“b f\}..l cCinent aocs llUL
11
il

=L

O ¢

Fenmbne e
L.

Secoame effective, th

Contractor, including w1thout hmltatlon any oblngatnon to pay
the Contractor for any costs incurred or Services performed.
Contractor must complete ail Services by the Completion Date

specified in block 1.7.

4. CONDITIONAL NATURE OF AGREEMENT.
Notwithstanding any provision of this Agreement to the
contrary, all obligations of the State hereunder, including,

without limitation, the continuance sfpayments hercunder,-arc

contingent upon the availability and continued appropriation
of funds, and in no event shall the State be liable for any
payinents hereunder in excess of such available appropriated
funds. In the event of a reduction or termination of
appropriated funds, the State shall have the right to withhold
payment until such funds become available, if ever, and shall
have the right to terminate this Agreement immediately upon
giving the Contractor notice of such termination. The State
shall not be required to transfer funds from any other account
to ihe Account identified in block 1.6 in the event funds in that
Account are reduced or unavailable.

5. CONTRACT PRICE/PRICE LIMITATION/
PAYMENT.

5.1 The contract price, method of payment, and terms of
payment are identified and more particularly described in
EXHIBIT B which is incorporated herein by reference.

5.2 The payment by the State of the contract price shall be the
only and the complete reimbursement to the Contractor for all
expenses, of whatever nature incurred by the Contractor in the
performance hereof, and shall be the only and the complete
compensation to the Contractor for the Services. The State
shall have no liability to the Contractor other than the contract

price.

5.3 The State reserves the right to offset from any amounts
otherwise payable to the Contractor under this Agreement
those liquidated amounts required or permitted by N.H. RSA
80:7 through RSA 80:7-c or any other provision of law.

5.4 Notwithstanding any provision in this Agreement to the
contrary, and notwithstanding unexpected circumstances, in
no event shall the total of all payments authorized, or actually
made hereunder, exceed the Price Limitation set forth in block
1.8.

6. COMPLIANCE BY CONTRACTOR WITH LAWS
AND REGULATIONS/ EQUAL EMPLOYMENT
OPPORTUNITY.
6.1 In connection with the performance of the Services, the
Contractor shall comply with all statutes, laws, regulations,
and orders of federal, state, county or municipal authorities
which impose any obligation or duty upon the Contractor,
including, but not limited to, civil rights and cqua! opportunity
aws. This may include the requirement to utilize auxiliary
aids and services to ensure that persons with communicati
disabilities, including vision, hearmg and speech,
communicate with, receive information from, and convey
11

o u
(2]
£3
o

inTarmation (o the Contractor. In as -..£UH. thie Contracior
shali u)mmv wiih aii apmvcame co gm taws.
§.2 During the werm of this Agrwumu the Contractor shall

not discriminate against employees or applicants for
employment because of race, color, religion. creed. age. sex.
handicap, sexual orientation, or national origin and will take
affirmative action to prevent such discrimination.
6.3 If this Agreement is funded in any part by monies of the
United States, the Contractor shall comply with all the
provisions of Executive Order No. 11246 (“Equal
Employment Opportunity™), as supplemented by the
rcgulations of the United States Department of Labor (41~ -
C.F.R. Part 60), and with any rules, regulations and guidelines
as the State of New Hampshire or the United States issue to
implement these regulations. The Contractor further agrees to
permit the State or United States access to any of the
Contractor’s books, records and accounts for the purpose of
ascertaining compliance with all rules, regulations and orders,
and the covenants, terms and conditions of this Agreement.

7. PERSONNEL,

7.1 The Contractor shall at its own expense provide all
personnel necessary to perform the Services. The Contractor
warrants that all personnel engaged in the Services shall be
qualified to perform the Services, and shall be properly
licensed and otherwise authorized to do so under all applicable
laws.

7.2 Unless otherwise authorized in writing, during the term of
this Agreement, and for a period of six (6) months after the
Compiciion Date in biock 1.7, the Contractor shaii not hire,
and shall not permit any subcontractor or other person, firm or
corporation with whom it is engaged in a combined effort to
perform the Services to hire, any person who is a State
employee or official, who is materially involved in the
procurement. administration or performance of this
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Agreement. This provision shall survive termination of this
Agreement.

7.3 The Contracting Officer specified in block 1.9, or his or
her successor, shall be the State’s representative. In the event
of any dispute concerning the interpretation of this Agreement,
the Contracting Officer’s decision shall be final for the State.

8. EVENT OF DEFAULT/REMEDIES.

8.1 Any one or more of the following acts or omissicns of the

Contractor shall constitute an event of default hereunder

(“Event of Default™):

8.1.1 failure to perform the Services satisfactorily or on

schedule;

8.1.2 failure to submit any report required hereunder; and/or

§.1.3 failure to perform any other covenant, term or condition

of this Agreement.

%2 Lipom the occurrence of any Event of Detault, the State

miay take any one. of more, of all. of the following actions:

8.2.1 give the Contractor a written notice specifving the Event
Default and lequnmg it to be remedied within, in the

ahcanre At a o ater or lnccm m-)np“ynrwlnp r\FhmD flnvf 2N

apeence ol g 7 [ReRv)
a Frnsn tha P rn_t, to
Il w - N
PEUTEN .

vent o S P
vOiil VL L/Ciaudi i

(2) days attex giving the Conu actor notice of termination;

8.2.2 give the Contractor a writien notice specifying the Event
of Dcfault and suspending all payments to be made under this
Acgreement and ordering that the portion of the contract price
which wouid otherwise accrue to the Contractor during the
period from the date of such notice until such time as the State
determines that the Contractor has cured the Event of Default
shall never be paid to the Contractor:

8.2.3 sct-off against-any other obligations the Statc may owce to
the Contractor any damages the State suffers by reason of any
Event of Default; and/or

8.2.4 treat the Agreement as breached and pursue any of its
remedies at law or in equity, or both.

9. DATA/ACCESS/CONFIDENTIALITY/
PRESERVATION.

9.1 As used in this Agreement, the word “data” shall mean all
information and things developed or obtained during the
performance of, or acquired or developed by reason of, this
Agreement, including, but not limited to, all studies, reports,
files, formulae, surveys, maps, charts, sound recordings, video
recordings, pictorial reproductions, drawings, analyses,
graphic representations, computer programs, computer
printouts, notes, letters, memoranda, papers, and documents,
all whether finished or unfinished.

9.2 All data and any property which has been received from

[ FY-.
the State or Puwhuo\.d with funds l,uuvxucu for that purpose

under this Agreement, shall be the property of the State, and
shall be returned to the State upon demand or upon
termination of this Agreement for any reason.

9.3 Confidentiality of data shall be governed by N.-H. RSA
chapter 91-A or other existing law. Disclosure of data
requires prior written approval of the State.

Page 3 of 4

10. TERMINATION. In the event of an early termination of
this Agreement for any reason other than the completion of the
Services, the Contractor shall deliver to the Contracting
Officer, not later than fifteen (15) days after the date of
termination, a report (“Termination Report™) describing in
detail all Services performed, and the contract price earned, to
and including the date of termination. The form, subject
matter, content, and number of copies of the Termination
Report shall be identical to those of any Final Report
described in the attached EXHIBIT A.

11. CONTRACTOR’S RELATION TO THE STATE. In

the performance of this Agreement the Contractor is in all

respects an independent contractor, and is neither an agent nor

an employee of the State. Neither the Contractor nor any of its

officers, employees. agents or members shall have authority t©

bind the State or receive any benefits, workers’ co’npensanon
th

. - - e
or other emoluments provided by the State to its employees.

12, ASSICNMENT/DFELF
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13. INDEMNIFICATION. The Contractor shall defend.
indemnify and hold harmless the State, its officers and
employees, from and against any and all losses suffered by the
State, its officers and employees. and any and all claims.
liabilities or penalties asserted against the State, its officers
and employees by or on behalf of any person, on account of,

- based orvosulting from, arising-out of (or+which may be

claimed to arise out of) the acts or omissions of the
Contractor. Notwithstanding the foregoing, nothing herein
contained shall be deemed to constitute a waiver of the
sovereign immunity of the State, which immunity is hereby
reserved to the State. This covenant in paragraph 13 shall
survive the termination of this Agreement.

14. INSURANCE.

14.1 The Contractor shall, at its sole expense, obtain and
maintain in force, and shall require any subcontractor or
assignee to obtain and maintain in force, the following
insurance:

14.1.1 comprehensive general liability insurance against all
claims of bodily injury, death or property damage, in amounts
of not less than $1,000,000per occurrence and $2,000,000
aggregate ; and

14.1.2 special cause of loss coverage form covering all
property subject to subparagraph 9.2 herein, in an amount not
less than 80% of the whole replacement value of the property.
14.2 The policies described in subparagraph 14.1 herein shall
be on policy forms and endorsements approved for use in the
State of New Hampshire by the N.H. Department of
Insurance, and issued by insurers licensed in the State of New
Hampshire.

Contractor Initials
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14.3 The Contractor shall furnish to the Contracting Officer
identified in block 1.9, or his or her successor, a certificate(s)
of insurance for all insurance required under this Agreement.
Contractor shall also furnish to the Contracting Officer
identified in block 1.9, or his or her successor, certificate(s) of
insurance for all renewal(s) of insurance required under this
Agreement no later than thirty (30) days prior to the expiration
date of each of the insurance policies. The certificate(s) of
insurance and any renewals thereof shall be attached and are
incorporated herein by reference. Each certificate(s) of
insurance shall contain a clause requiring the insurer to
provide the Contracting Officer identified in block 1.9, or his
or her successor, no less than thirty (30) days prior written
notice of cancellation or modification of the policy.

15. WORKERS’ COMPENSATION.

15.1 By signing this agreement, the Contractor agrees,
certifies and warrants that the Contractor is in compliance with
or exempt from, the 1eqwrememc of N.H. RSA chapter 281-A
(" Workeis’ Cumﬁénsauun j.

15.2 To the extent the Contractor is subject to the
requirements of N.H. RSA chapter 281-A, Contractor shal!
maintain, and require any s"bf‘o".tractor or assignee to secure
aint

nA mno v » 1 ~
and mamn Witly pPAyhiabiIl UL Y U“\L.Ab puuxpunbauuu ul
T W

ith activities which the person proposes o

connection
undertake pursuant to this Agreement. Contractor shall
furnish the Contracting Officer identified in biock 1.9, or his
or her successor, proof of Workers’ Compensation in the
manner described in N.H. RSA chapter 281-A and any
applicable renewal(s) thereof, which shall be attached and are
incorporated herein by reference. The State shall not be
responsible for payment of any Workers® Compensation
premiums or for any other claim or benefit for Contractor, or
any subcontractor or-cmployec-of-Sontractor;-which might
arise under applicable State of New Hampshire Workers’
Compensation laws in connection with the performance of the

Services under this Agreement.

16. WAIVER OF BREA CH. No failure by the State to
enforce any provisions hereof after any Event of Defauit shall
be deemed a waiver of its rights with regard to that Event of
Default, or any subsequent Event of Default. No express
failure to enforce any Event of Default shall be deemed a
waiver of the right of the State to enforce each and all of the
provisions hereof upon any further or other Event of Default
on the part of the Contractor.

17. NOTICE. Any notice by a party hereto to the other party
shall be deemed to have been duly delivered or given at the
time of mailing by certified mail, postage prepaid, in a United
States Post Office addressed to the parties at the addresses

1 19 14 Lna
given in blocks 1.2 and 1.4, herein,

18. AMENDMENT. This Agreement may be amended,
waived or discharged only by an instrument in writing signed
by the parties hereto and only after approval of such
amendment, waiver or discharge by the Governor and
Executive Council of the State of New Hampshire unless no

such approval is required under the circumstances pursuant to
State law, rule or policy.

19. CONSTRUCTION OF AGREEMENT AND TERMS.
This Agreement shall be construed in accordance with the
laws of the State of New Hampshire, and is binding upon and
inures to the benefit of the parties and their respective
successors and assigns. The wording used in this Agreement
is the wording chosen by the parties to express their mutual
intent, and no rule of construction shall be applied against or
in favor of any party.

20. THIRD PARTIES. The parties hereto do not intend to
benefit any third parties and this Agreement shall not be
construed to confer any such benefit.

21, HEADINGS. The headings throughout the Agreement
are for reference purposes only and the words contained
therein shall in no way be held to explain, modify, amplify or
aid in the interpretaiion, construction or meaning of the
provisions of this Agreement.

22, SPECIAL PRQOVISIONS. Additional provisions sei
£ .t &l - —ax R

forth in the attached EXHIBIT C are incorporaied herein by
reference

23. SEVERABILITY. In the event any of the provisions of
this Agreement are heid by a court of competent jurisdiction to
be contrary to any state or federal law, the remaining
provisions of this Agreement will remain i full force and
effect.

24. ENTIRE AGREEMENT. This Agreement, which may

-—-be executed in-a-number of counterparts; each of which shall——— . .-

be deemed an original, constitutes the entire Agreemem and
understanding bctween the parties, and supersedes all prior
Agreements and understandings relating hereto.

Page 4 of 4
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EXHIBIT A — Scope of Work

PROJECT TITLE: THE INTEGRATION OF UNMANNED AIRCRAFT SYSTEMS TO
INCREASE SAFETY AND DECREASE COSTS OF TRANSPORTATION PROJECTS AND/OR
RELATED TASKS

PROJECT PERFORMANCE PERIOD: GOVERNOR AND COUNCIL APPROVAL —
DECEMBER 31, 2018 ‘

OBJECTIVES

Unmanned Aircraft Systems [UAS) are a new capabifity that has the potential to dramaticallv reduce costs and
increase safety for transportation operations ranging from bridge inspections to construction monitoring {Gheisari
et al., 2015). The vast amount of transportation research into UAS has understandably, been focused on
A has revised and

antitiac &
it entities

¢

opeiat
LIAS have been removed, making this an ideal time for NH DCT to explore the technology. A numner oF projects
have demonstrated the utility of UAS for the transportation sector. The Vermont Agency of Transportation and the
University of Vermont carried out of broad range of highly successful transportation-refated UAS projects (VTrans,
2018). Bridge inspactions have proved a popular UAS case study {eg. Khan et al,, 2015), with the Minnesota
Department of Transportation reporting that UAS inspection of bridges can offer cost savings on an order of
magnitude compared to traditional approaches (Lovelace, 2016).

Despite the considerable amount of existing research and case studies surrounding UAS, there appear to be few, if
any, that have focused on the analyzing the costs, benefits, and barriers associated with integrating UAS into a
state department of transportation’s operations. The overall objective of this project is 1o evaluate UAS technology
for a broad range of case studies relating to the specific needs of the New Hampshire Department of
Transportation NH DOT). Specifically, this project seeks to:

1. Determine the types of transportation projects for which UAS are best suited for.
2. Evaluate the capabilities and limitations, along with the costs and benefits, of using UAS techinology for a

variety of transportation projects.

Outline the policies, procedures, staffi information techinology infrastructure required for NH DOT to

w

fully implement UAS technology.
4. Develop NH DOT’s UAS capabilities.

This project will partner NH DOT with the University of Vermont’s (UVM) UAS Team. UVM’s UAS Team is one of the
most experienced in the nation, having carried out over 450 missions. They possess a FAA Section 333 exemption,
enabling them to operate UAS for commercial and research purposes. The UAS Team has received over $750,000
in funding for UAS research from the US Department of Transportation {DOT). This project wiii ieverage the
equipment and expertise gained as part of the US DOT project.



EXHIBIT A — Scope of Work

This project will b e carried out in collaboration with NH DOT so

ec be ca
as to develop NH DOT’s familiarity and expertise with all aspects of UAS operations.

TASK 1: ESTABLISH A STAKEHOLDER ADVISORY COMMITTEE

The advisory committee will consist of stakeholders from within NH DOT. It will be a combination of personnel who
have, or plan to have, operational or contractual authority over UAS (e.g. aviation section} and those who be the
end-user of UAS products (e.g. asset management}.

TASK 2: UAS CASE STUDIES

Working with a stakeholder advisory committee, a list of case studies will be established. The case studies will
serve the purpose of evaluating the applicability of UAS for NH DOT, comparing UAS to existing methods and
analyzing the barrier to UAS implementation. The UAS case studies will be broad ranging. A specific focus will be
on those case studies in which UAS have the greatest potential to improve safety, decrease costs, and improve
decision-making. Examples of such case studies include:

s  Airport inspection
¢ Environmental compliance mapping (e.g. wetland delineation)
¢ Environmental risk assessment (e.g. stream geomorphic change and woody debris mapping)
e Construction phasing monitoring and analysis
e Bridge inspection
e Disaster response
Rickht_af iiimis smmomsniomay
= NigHcuI-way inappiiig

e Pavement condition

The stakeholder advisory committee will be responsible for selecting the UAS case studies. Approximately 10 case
studies will be selected for inclusion in the project. Each case study will have a primary end-user point of contact.

This end-user will serve as the principal liaison for Task 8.



EXHIBIT A - Scope of Work
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For each of the case studies, detaiied mission pianning profiies wiii be generated. These profiles will identifv the
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procedures, and reguiatory requirements o operate the uily. Landowner approval aiong with internal
and exiernal agency coordination will be carried out in this task. As privacy issues are one of the most cited
concerns in UAS operations, particular attention will be paid to this issue. In adaition to consuiting ail applicabie
regulations, privacy analyses for each study will determine if any personally identifiable information (PID), is being
acquired. An additional standard will be used to determine, for any data captured over private lang, if is there
exists a precedent in the forni of data that are similar in nature. An example includes the right-of-way analysis in
which front fawns of landowners may be mapped. If this mapping is consistent with the type of imagery available
for freely available commercial sources (e.g. Google Maps) or carried out by the state (e.g. imagery available

through NH GRANIT) there exists a precedent.

In collaboration with the primary end-user point of contact, detailed specifications on the desired end products
and their formats will be developed. Preliminary flight plans will be constructed and the mission planning profiles
will be presented to NH DOT Aviation for approval. All flight checks and logs will be stored and will be made
available to NH DOT upon request.



EXHIBIT A — Scope of Work
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Figure 4. UAS mobile app flight checklist developed by the UVM UAS Team. The checklist geo-tags the location of the flight and stores the
records in a cloud-based system. Authorized users can query and review flight operations in a tabular or map format.



EXHIBIT A — Scope of Work

Task 4: UAS OPERATIONS

UAS flight operations will be conducted for each one of the case studies. Flight operations will consist of launch,
capture, and recovery, along with any gathering of other ancillary information (e.g. ground control reference
points) that may be required for the specific case study. All UAS operations will be carried out in accordance with
federal, state, and local regulations. NH DOT Aviation will approve all flight operations prior to execution. During
this task select NH DOT personnel will be invited to participate in order to familiarize themselves with UAS flight
operations, processes, and procedures.

TAsk 5: UAS PRODUCTS

The UAS data captured in Task 4 wiil be processed, and user-requested products wiil be generated. Processing of

the US data will generate primary products. UAS processing can range from compiling, editing, and posting video
data for review to the photogrammetric processing of hundreds of individual geo-tagged images. Examples of
primary products include:

e  Orthophoto mosaics
e 3D models

¢ Videos

e  Still pictures



EXHIBIT A — Scope of Work
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defined needs, case study objectives, and decision support activities. Exampies inciude:
e \Web-based maps

¢« Volumetric analysis

e Vegetation height mapping

&  Feature extraction

e Condition assessment

e  CAD/GIS integration

e Areal measurements

TASK 6: PRoOvVIDE UAS Probucts To NH DOT
This task will focus on providing UAS products to NH DOT stakehalders for evaluation, integration, and
implementation. This task will likely involve an iterative approach in which the precise format and delivery

mechanisms of the products are adjusted accordingly to meet stakehoider needs and iT system requirements. Part
of this task may involve generating supplementary materials for the purposes of education and outreach.
Supplementary materials may include deliverables such as tutorial videos, white papers, and instructional manuals.
The need for the suppiementary materiais wili be established by working with the stakeholder group. Ail UAS
products will be provided to NH DOT via electronic transfer or external hard drive. All data will be maintained by
UVM on a secured network server that is backed up daily to tapes that are stored in a fireproof vauit. General

release of the data to external agencies or the public will only be done with approva! from NH DOT.



EXHIBIT A — Scope of Work
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available existing imagery (left). The Recent removal of vegetation is clearly visihle in the LIAS imagery.

TASK 7: IMPLEMENTATION ASSESSMENT

The implementation assessment will consist of three components: 1) cost-benefit analyses, 2) the identification of
the capabiiities and {imitations, and 3) barriers to use. The desired end state of this task is to be able to
recommend to NH DOT thase situations in which it is advantageous to use UAS in place of existing methods or how

UAS could be combined with existing approaches to improve efficiency and/or safety.

For each UAS case study, a cost-benefit analysis will be carried out. The cost-benefit analysis will focus on both on
quantitative metrics and qualitative metrics. The quantitative metrics will center on comparing the projected costs
of using UAS technology for a given case study when compared to traditional methods. The UAS costs will be
determined for both internal (the cost of NH DOT establishing its own program) and external (contracting the work
out) scenarios. The quantitative metrics will center on gathering stakeholder feedback to document the safety and

informational benefits that UAS may provide as compared to existing approaches.

The capabilities and limitations assessment will document strengths and weaknesses, along with the specific
operational considerations the need to be taken account when employing UAS for each one of the case studies.
This assessment will help to highlight factors that may affect the deployment of UAS technology that are not
captured by traditional cost-benefit analysis.

The barriers to use analysis will look at any difficulties that NH DOT may have in actually implementing UAS for the
case studies. Examples of such barriers range from human resources to regulations to the IT infrastructure

required to store, view, and manipulate UAS data.

TASK 8: REPORTING
A final comprehensive compiled report will summarize the findings of this project. In addition, a final briefing will
be presented to the technical advisory group.



EXHIBIT A — Scope of Work

RESPONSIBILITIES

PRINCIPAL INVESTIGATOR
e Assistin the development of the case studies
e Operate UAS in a manner consistent with federal, state, and local regulations
¢ Maintain UAS platforms (drones) in serviceable condition necessary to perform the project
* Maintain licenses for all geospatial software products needed to process US data and administer the
associated IT infrastructure
e Generate UAS products
¢ Distribute UAS products to NH DOT
¢ Perform a cost-benefit analysis and capabilities and limitations assessment
e  Submit a quarterly and final report

NH DOT
A RN} (4
s Assembie the stakeholder advisory committee
s Accick tom o Adaiiniomms e P N - T Ty TRPS M
- AISIDL I LT UCVCIVPTHCHL O LT LdoT SLtuuUies

s« Provide supporting personnei for UAS operations {e.g. fiaggers)
e Review and provide feedback on UAS products

e Provide information that can be used in the cost-benefit analysis
¢ Schedule meetings with stakeholder groups

e  Review quarterly and final reports

SCHEDULE

The project is anticipated to take 18 months. A breakdown of the number of workdays for each task is summarized
below. Figure 8 displays the schedule in Gantt chart format. It should be noted that many of the task overlap. For

U P [N [ FU S S B Uy S ST S [ T
ase study could be going on during the same time period at which the

...... T VIAQ mm mmbl e I Tl AN Lo
eXampig, UAS> Operations {1ask &) 10r on

ec
implementation analysis (Task 8) is being done for a separate case study.

e Task 1: 20 workdavs
e Task 2: 40 workdays
e Task 3: 30 workdays
e Task 4: 214 workdays
e Task 5: 235 workdays
¢ Task 6: 235 workdays
e Task 7: 43 workdays
e Task 8: 35 workdays

Figure 8. Anticipated schedule for the project



EXHIBIT A — Scope of Work

QUARTERLY REPORTING

The Principal Investigator will provide an update on the progress of research, quarterly or more frequently, using
the SPR2 Program Project Report Form.

DELIVERABLES

The following deliverables wilt be provided to DOT as part of this project:

¢ UAS mission plans

e UAS data products

e UAS decision support products

e Supplemental UAS training/outreach materials
¢ Quarterly reports

e Finalrenort

< vihial piescihiian
ML oy Y e m s rm  — - T Y
MNAATERIAI SBegmiineed Ann DATA RooiinoniceTS
IVIARTORIAL, RUSUURLLS, AND L/ATA MEUUIRLCIVIENID
The niatiormes concarce ang connarting sacinmeon. reguirad {or UAS ooeratinne atono with the cafiware zna
The piatforms, sensors, and supporting equipment required for UAS operations aziong with the sofiware and
hardware necessary to process the data will be provided by the University of Vermont. NH DOT should be

prepaied o provide the following:

¢ Personnel to assist in the selection and evaluation of the case studies.

e Personnel to review the UAS mission plans.

¢ Personnel to ensure the safe operation of UAS at select sites (e.g. flagger).

¢ The equipment needed to support the safe operation of UAS at select sites (e.g. cones).

* Existing CAD or GIS data {e.g. construction plans) to support the UAS data integration work.

Dalamagkidis, K., Valavanis, K. P., & Piegl, L. A. (2011). On integrating unmanned aircraft systems into the national airspace
system: issues, chailenges, operational restrictions, certification, and recommendations {Vol. 54). Springer Science & Business

Media.

or

em

Gheisari, M., Karan, E. P., Christmann, H. C., lrizarry, J., & Johnson, E. N. (2015}. investigating Unmanned Aerial Sy {
Application Requirements within a Department of Transportation. In Transportation Research Board 94th Annual Meeting

15-1430).

UAS)
{No.
Khan, F., Ellenberg, A., Mazzotti, M., Kontsos, A., Moon, F., Pradhan, A., & Bartoli, |. {2015, April). Investigation on Bridge

Assessment Using Unmanned Aerial Systems. In Structures Congress 2015 (pp. 404-413).

Lovelace, B. (2015, July). Unmanned Aerial Vehicle Bridge Inspection Project. Minnesota Department of Transportation,
Research and Services Library. Retrieved from http://www.dot.state.mn.us/research/TS/2015/201540.pdf

Vermont Agency of Transportation. [VTrans TV]. (2016, March 8). Unmanned Aircraft Systems in Transportation [Video file].
Retrieved from https://youtu.be/nPRkiTjBUg



EXHIBIT B — Budget and Payment Terms

PROJECT TITLE: THE INTEGRATION OF UNMANNED AIRCRAFT SYSTEMS TO
INCREASE SAFETY AND DECREASE COSTS OF TRANSPORTATION PROJECTS AND/OR
RELATED TASKS

BUDGET
Budget items State Funding  Cost Sharing Total
1. Salaries & Wages 36,374 0 36,374
2. Employee Fringe Benefits 15,770 0 15,770
3, Travel e 0 0
4. Suppiies & Services 5,450 0 9,450
5. Eguinm 0 0 0
6. Facilities & Admin Costs 23,406 G 23,406
Subtotals 85,000 85,000
Totai Project Costs 85,000
The Facilities & Administration (F&A) rate applied to this project is 38% for “public service on campus”
and is applied the modified direct cost (MDC). The MDC does not include equipment, tuition, or
subawards in excess of $25,000. All items within this project are included in the MDC so the F&A rate
applies to the entire project.
PAYMENT TERMS

UVM will submit invoices to State on regular UVM invoice forms no more frequently than monthly and no less
frequently than guarterly. Invoices will be based on actual

and shall show current and cumulative expenses.

State will pay UVM within 30 days of receipt of each invoice. UVM will submit its final invoice not later than 60
days after the Project Performance Period End Date. State may withhold 10% of funds until receipt of final
deliverables from UVM. State will provide final payment within 30 days of receipt of the accepted final

deliverables.



EXHIBIT C - Special Provisions

PROJECT TITLE: THE INTEGRATION OF UNMANNED AIRCRAFT SYSTEMS TO
INCREASE SAFETY AND DECREASE COSTS OF TRANSPORTATION PROJECTS AND/OR
RELATED TASKS

This contract shall be administered in general accordance with the general provisions of the Agreement found in
Form Number P-37 as modified by the terms below.

9. DATA/ACCESS/CONFIDENTIALITY/PRESERVATION

e 9.1 No changes
e 9.2 shall be deleted and replaced with the following:

it have a nonexciusive, nontransierabie, irrevocabie, rovaitv-free paid-up ficense 1o use

the reguest. The State shali i
or have used the data for or on behalf of the State during the pendency of the agreemient and thereafter. The
State may proviae the date to its contractors, grantees, comimunily partners, and 1o other iocal, state, and federai
governimental entities for their non-commercial use.
¢ 3.3 No changes
10 ~ N~ ~pt o~ A~ gt~ T ~
15, CONSTRUCTION OF AGREEMENT AND TERMS
This section shall be deleted and replaced with the following:
This Agreement shall be construed in accordance with alf appiicable laws anid is binding upon and inures to the

benefit of the parties and their respective successors and assigns. The wording used in this Agreement is the
wording chosen by the parties to express their mutual intent, and no rule of construction shall be applied against

or favor any party.
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‘ The University o j Vermont

DELEGATION OF AUTHORITY

By means of this letter, I, E. Thomas Sullivan, President, delegate the authority described below
to the Vice President for Research, on the following terms and conditions:

1. The Vice President for Research may review and execuie those documents that are usual,

errn__c‘w-/chr\r\

necessary, and appropriate for th omm

rivaie

The Vice President for Research may review and execute those documents that fall within the
general sphere of authority of Sponsored Project Administration. Those documents include grant
and contract applications and agreements, sunplements, subawards, confidentiality agreements,

material transfer agreements, and requests for extensions.

~

3. The Vice President for Research may act as the lead institutional official for human subject
and animal welfare protection and may review and execute those documents that fall within the
general sphere of authority of the Research Protections Office. Those documents include those
requiring approval of the Institutional Official for the protection of human research subjects, for
the animal care and use program, and for the institutional biosafety committee, such as inter-
institutional agreements, committee appointment letters, and certifications sought by
governmental agencies. The Vice President for Research is authorized to sign, on behalf of the
University, the Federal-Wide Assurance, the Animal Welfare Assurance, and other federal-wide
regulatory assurance documents in the areas of human subject and animal welfare protection.

4. The Vice President for Research may review and execute, and may act on behalf of the
University relative to, documents that otherwise fall within the sphere of responsibility of his
office. A representative list of those sorts of documents is attached to this delegation.

5. This delegation is intended to recognize the authority formerly granted by the Board of
Trustees to the officials responsible for Technology Commercialization and Sponsored Project
Administration, and to formalize the authority of the Vice President for Research, as their
supervisor, to exercise that same authority and execute the relevant documents. This delegation
recognizes and formalizes the authority inherent in the Vice President for Research by virtue of
his office, and is intended to supplement and clarify, not limit or supplant, that authority.

OFFICE OF THE PRESIDENT
349 Waterman Building

85 South Rigspact gtreet, Burlington, VT 05405 Equal Opportunity/Affirmative Action Employer



DELEGATION OF AUTHORITY
(page 2)

6. The Vice President for Research may sub-delegate signatory authority, in writing, to those
officials responsible for Technology Commercialization and Sponsored Project Administration.

~ However, neither the Vice President’s exercise nor the sub-delegation of signatory may exceed
the restrictions set forth in (a) the Board’s Resolution Regarding Delegation and Retention of
Board Authority, (b) the University’s Contract Approval and Signatory Authority Policy, (c) the
University’s Procurement Contract Approval and Signatory Authority Policy, or (d) this
delegation.

7. This delegation shali take effect on June 3, 2016, and shall run until (a) it is revoked by the
President or Provost, (b) the successor of the delegating official is appointed, or (c) the delegate
1s no longer serving in the position to which the authority was assigned.
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President
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Acknowledged:

MSM Date: Q—“?QA T
David V. Rosowsky ol
Provost and Senior Vice President

cC: Jennifer Gagnon, Associate Vice President for Research Administration
Corine Farewell, Director, Office of Technology Commercialization

{V0018251.1}



DOCUMENTS WITHIN THE AUTHORITY OF THE VICE PRESIDENT FOR RESEARCH

Business Associate Agreements

Clinical Trial Agreements

Co-Development Agreements (for work done outside UVM)
Co-Location Agreements

Confidentiality {or Non-Disclosure) Agreements

Data Use Agreements

Equipment Transfer Agreements
Exchange of Materials or Information

Export Controls — Technology Management (or Control) Plans

Income- (or Revenue-) Generating Agreements (Consulting Archaeology, Spatial Analysis Lab)
Inteilectual Property Assignment, License, and Option Agreements

Intellectual Property Management Plans

Inter-Institutional Agreements

Material Transfer Agreements

Research Collaboration Agreements

Research Consortium Agreements

Research Protections Agreements

SBIR Subcontract Agreements

(V0018251.1}



Software License Agreements

Sponsored Instruction Agreements

Sponsored Public Service Agreements

STTR Subcontract Agreements

Technical Services Program (TSP) Service Agreements
Vermont Advanced Computing Core Agreements
Vermont Center for Emerging Technologies Agreements

Vermont Child Health Improvement Program (VCHIP) Participating Provider Agreements

7 & verrn + 1 JINIONON L sof Doty nsomnts iAa- A +
Vermont Mammography Registry Participating Provider Agreements

Vermont Oxford Network Research Collaboration Agreements
Vermont Regional Perinatal Health Program Participating Provider Agreements

Visiting Scientist Agreements

(Voon%zsu)



The University of Vermont

Sponsored Project Administration

To whomsoever it may concern

This is to certify that Sudha Ramaswami has the authority to execute on my behalf sponsored project

£ H inr +
for review and approval prior to st

amE st Pt
it wneg uni

--Richard Galbraith Sudha Ramaswami
Vice President for Research Director, Sponsored Project Admin
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a1 The University of Vermont
Richard A. Galbraith, MD, PhD

Vice President for Research

October 10, 2016
To Whom It May Concern:

By means of this letter, I, Richard Galbraith, Vice President for Research, delegate the authority herein
described to the Director of Sponsored Project Administration.

The scope of this delegation is limited as follows. This individual may execute on my behalf sponsored

project proposals and associated certifications, award documents, sub-awards, financial reports, invoices,
and relfated closeout documents when such documents have gone through the Tniversity’s standard
process for review and approval prior to submission or receipt.

delegation is effective immediately and shall run untif revoked by the delegating official, the

or of the defegating official is appointed, sgate ig nc longer serving In the positionas io

or :
delegated in this document shali not be cub-deiegated

This delegation is made pursuant to the University Contract Approval and Signatory Authority Policy and
is subject thereto.

N

ERPRRN

Date: QCT Zg 2035

Richard Galbraith, MD PhD.
Vice President for Resl;‘carch B

‘

Acknowledged and agreed (delegate):

gi/\.zuzk u_k:m DAV % S VR

Date: rY < Aevam
Sudha Ramaswami 0‘” E 1 P4 8

Director, Sponsored Project Administration

Approved:

Date: OCT JE 2 2016

David V. Rosowsky, Ph.D., P.E., F. ASCE

Provost and Senior Vice President

ce, University Controller Delegate
General Counsel The File

OFFICE OF THE VICE PRESIDENT FOR RESEARCH
330 Waterman Building, 85 South Prospect Street, Burlington, VT 05405
(802)656-2918 » Richard.Cathraith@uvm.edu Equal Oppartunity/Affirmative Action Employer
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CERTIFICATE OF LIABILITY INSURANCE

DATE (MM/DD/YYYY)
112312016

' THIS CERTIFICATE IS ISSUED AS A MATTER OF INFORMATION ONLY AND CONFERS NO RIGHTS UPON THE CERTIFICATE HOLDER. THIS
CERTIFICATE DOES NOT AFFIRMATIVELY OR NEGATIVELY AMEND, EXTEND OR ALTER THE COVERAGE AFFORDED BY THE POLICIES
BELOW. THIS CERTIFICATE OF INSURANCE DOES NOT CONSTITUTE A CONTRACT BETWEEN THE ISSUING INSURER(S), AUTHORIZED

REPRESENTATIVE OR PRODUCER, AND THE CERTIFICATE HOLDER.

IMPORTANT:

certificate holder in lieu of such endorsement(s).

If the certificate holder is an ADDITIONAL INSURED, the policy(ies) must be endorsed.
the terms and conditions of the policy, certain policies may require an endorsement. A statement on this certificate does not confer rights to the

If SUBROGATION IS WAIVED, subject to

PRODUCER CONTACT
Marsh USA Inc. R FAX
1717 Arch Street {AJC, No, Ext): {AIC, No):
Philadelphia, PA 19103-2797 ED-MDAR"ESS'
INSURER(S) AFFORDING COVERAGE NAIC #
J09254-venn-caspf-16-17 INSURER A : Pinnacle Consortium of Higher £d VT RRRG 11980
INSUR . N/A N/A
UNIVERSITY OF VERMONT INSURER B :
& STATE AGRICULTURAL COLLEGE INSURER ¢ : N/A NiA
284 EAST AVENUE . Safety National Casualty Corporation 15105
BURLINGTON, VT 05405-1705 INSURER D : 272 Yo
INSURER E :
INSURER F : [
COVERAGES CERTIFICATE NUMBER: CLE-005270120-01 REVISION NUMBER:?2

NOTWITHSTANDING ANY REQUIREMENT,

INDICATED
PN £Eans DT

\JCI\!II"IUH!E lVl/"\l =] =] IODUEU UI’\ WVIAY l"\':l'\ll“\llV

oI

THIS IS TO CERTIFY THAT THE POLICIES OF INSURANCE LISTED BELOW HAVE BEEN ISSUED TO THE INSURED NAMED ABOVE FOR THE POLICY PERIOD ]
TERM OR CONDITION OF ARY CONTRACT CR CTHER DOCUMENT WiTH RESPECT 70V
ln: “VDUF’\I’\I‘YU’_ /“\rruf\u:u DT |h|: r'UL[Ul\':Q UCDUr‘lDCU r”:r‘\':“‘ ID QUD\”:\JI IU /“\LL l—

EXCLUSIONc AND CONDIT 'TONS OF SUCH POLICIES. LIMITS SHOWN MAY HAVE BEEN REDUCED BY PAID CLAIMS.

T 75 WHICH THIS
Lt

CREIN ic i HAE T2RMS,

Tl o Vo] [¥ar=11=]

CTATBIST

SR TYPE OF INSURANCE NSO L wvo POLICY NUMBER | eamiBBIYYYY) | (MTBONYYY )L LIMITS
A 1 X | COMMERCIAL GENERAL LIABILITY | FCRE2016-19 i07/0‘5120‘|0 |07101/ZGTI i EACH OCCURRENCE e 2.000.000
f i A siren s a e X aimin | [ | [ 1 TORENTED WL - 2000 AN
i i 0 SlAiva-viAalE | ) GOUUR t i [ i | R I et i
T f | ; | I 0 am
- j B -
| ! PERSONAL & ADV INJURY | '8 2,000,000
! GEN'L AGGREGATE anr APPLIES PER I GENERAL AGGREGATE s 5,000,000 |
- !
X | poLcy ! | f e ! Loc | ! ! PRODUCTS - COMPIOP AGG | § 2,000,000
l OTHER: ‘ $
AUTOMOBILE LIABILITY GQUBINED SINGLELIMIT 1 ¢
AN v AUTO BODILY INJURY (Per person) | §
_] QbTS‘S"’NCD | SCHEDULED BODILY INJURY (Per accident) | §
] NON OWN::D PROPERTY DAMAGE s
HIRED AUTOS 1 AUTOS {Per accident)
$
— i " 3 i
| | UMBRELLA LiAB OCCUR i EACH OCCURRENCE s ]
| EXCESS LIA3 | CLAIMS-MADE i AGGREGATE 5 B
! — :
[DED | | RETENTIONS 5
D [WORKERS COMPENSATION SP 4055192 (V1) 070172016 [07/0172017 X | PER G
AND EMPLOYERS' LIABILITY STATUTE | ER
YIN SIR: $650,000 000
ANY PROPRIETOR/PARTNER/EXECUTIVE NIA : j E L. EACH ACCIDENT s 1,000,
OFFICERIMEMBER EXCLUDED? You
(Mandatory in NH) SEE ATTACHED PAGE 'E.L. DISEASE - EA EMPLOYEE] § 1,000,000
If yes, descnbe unaer I I T D ’1 6‘00 000
DESCRIPTION OF OPERATIONS below E.L. DISEASE - POLICY LIMIT | §

DESCRIPTION OF OPERATIONS / LOCATIONS / VEHICLES (ACORD 101, Additional Remarks Schedule, may be attached If more space is required)
Re: University of vermont s Rubenstein School of Environment & Natural Resources to participate in a project with the New Hampshire Department of Transportation through June 30, 2017.

CERTIFICATE HOLDER

CANCELLATION

New Hampshire Department of
Transportation

7 Hazen Drive

Concord, NH 03301

SHOULD ANY OF THE ABOVE DESCRIBED POLICIES BE CANCELLED BEFORE
THE EXPIRATION DATE THEREOF, NOTICE WILL BE DELIVERED IN
ACCORDANCE WITH THE POLICY PROVISIONS.

AUTHORIZED REPRESENTATIVE
of Marsh USA Inc.

Manashi Mukherjee

ACORD 25 (2014/01)

© 1988-2014 ACORD CORPORATION. All rights reserved.

The ACORD name and logo are registered marks of ACORD



AGENCY CUSTOMER ID: J09254
Loc #: Philadelphia

ACORD ADDITIONAL REMARKS SCHEDULE Page 2 of 2
AGENCY NAMED INSURED
Marsh USA Inc. UNIVERSITY OF VERMONT
& STATE AGRICULTURAL COLLEGE
284 EAST AVENUE

POLICY NUMBER
BURLINGTON, VT 05405-1705

CARRIER NAIC CODE

EFFECTIVE DATE:

ADDITIONAL REMARKS

THIS ADDITIONAL REMARKS FORM IS A SCHEDULE TO ACORD FORM,
FORM NUMBER: __ 25 FORM TITLE: Certificate of Liability Insurance

COVERAGE: WC - STATUTORY BENEFITS (AOS)

UNDERWRITER COMPANY NAME: SAFETY NATIONAL CASUALTY CORPORATION
POLICY NUMBER: PRP4054851

POLICY PERIOD: 07/01/2016 - 07/01/2017

EMPLOYERS LIABILITY LIMITS:

BODILY INJURY BY ACCIDENT - §500,000 EACH ACCIDENT

BODILY INJURY BY DISEASE - 8500,000 POLICY LIMIT

BODILY INJURY BY DISEASE - $500,000 EACH EMPLOYEE

© 2008 ACORD CORPORATION. Alirights reserved.

ACORD 101 (2008/01)
The ACORD name and logo are registered marks of ACORD



