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

Bureau of Materials & Research

October 21,2022

His Excellency, Governor Christopher T. Sununu
and the Honorable Council

State House

Concord, New Hampshire 03301

REQUESTED ACTION

The Department of Transportation requests placing this item on the Consent Calendar.

Authorize the Department of Transportation to amend a SOLE SOURCE Cooperative Project
Agreement (CPA) with the Plymouth State University Sponsored Programs Administration (Vendor
315187), Plymouth, New Hampshire by extending the completion date from December 31, 2022, to
September 30, 2023, effective upon Governor and Council approval. The original contract for research
related to a cooperative investigation to assemble available Wildlife Vehicle Collisions (WVC) data,
review mitigation methods, and summarize best management practices was approved by Governor and
Council on May 19, 2021, Item #32. No additional funding is involved in this time extension.

EXPLANATION

The Department is collaborating with the Plymouth State University (PSU) to conduct a cooperative
research study, "Wildlife Vehicle Collisions (WVC) Data Gathering and Best Management
Practices", to review and analyze available sources of information about WVC's in New Hampshire and
develop deliverables that will include a mapping interface and a summary of best management practices
(BMPS) that have been found to effectively reduce WVCs in the Northeast. PSU is uniquely qualified to
conduct this study because of their comprehensive knowledge in sustainable management of ecosystems
using Geographic Information System (GIS) tools to assess the impact of land use and how human
behavior creates barriers and opportunities for sustainability.

On May 19, 2021, the original CPA was approved by Governor and Council (Item #32, copy of
resolution attached). This requested action extends the completion date of this study. The extension is
requested to enable the researchers time to complete further work on the prioritization of mitigation
sites. The extension will also provide for opportunities for research, information gathering and
disseminating of research findings and products by means of conference presentations. All other
provisions of the agreement shall remain in effect.

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

JOHN 0 MORTON BUILDING • 7 HA2EN DRIVE • P.O. BOX 483 • CONCORD, NEW HAMPSHIRE 03302-0483
TELEPHONE; 603-271-2171 • FAX: 603-271-7025 • TDD ACCESS; RELAY NH 1-800-735-2964 • INTERNET: WWW.NHDOT.COM



It is respectfully requested that authority be given to amend this Agreement.

Sincerely,

2^. f-
Victoria F. Sheehan

Commissioner

Attachments



AMENDMENT #1 to

COOPERATIVE PROJECT AGREEMENT

between the

STATE OF NEW HAMPSHIRE, Department of Transportation
and the

Plymouth State University of the UNIVERSITY SYSTEM OF NEW HAMPSHIRE .

The Cooperative Project Agreement, approved by the State of New. Hampshire Governor and Executive .
Council on 5/19/21, item # 32, ifor the Project titled "Wildlife Vehicle Collisions (WVC) Data
Gathering and Best Management Practices (SPR #423721)," Campus Project Director, "Amy
Villamagna, is and all subsequent properly approved amendments are hereby modified by mutual consent
of both parties for the reason(s) described below:

Purpose of Amendment (Choose all applicable items);

^ Extend the Project Agreement and Project Period end date, at no additional cost to the Stale.

I  1 Provide additional funding from the State for expansion of the Scope of Work under the Cooperative
Project Agreement.

r~1 Other:

Therefore, the Cooperative Project Agreement is and/or its subsequent properly approved
amendments are amended as follows (Complete only the applicable items):

•  Article'A. is revised to replace the State Department name of with and/or USNH
campus from to

•  Article B. is revised to replace the Project End Date of 12/31/22 with the revised Project End Date of
9/30/23, and Exhibit A, article B is revised to replace the Project Period of Governor and Council
Approval - 12/31/2022 with Governor and Council Approval - 9/30/2023.

• Article C. is amended to expand Exhibit A by including the proposal titled, " dated

•  Article D. is amended to change the State Project Administrator to and/or the Campus Project
Administrator to

• Article E. is amended to change the State Project Director to and/or the Campus Project
Director to

•  Article F. is amended to add funds in the amount of $ and will read:

Total State funds in the amount of $ have been allotted and are available for payment of
allowable costs incurred under this Project Agreement. State will not reimburse Campus for costs
exceeding the amount specified in this paragraph.

•  Article P. is amended to change the cost share requirement and will read:

Campus will cost-share % of total costs during the amended term of this Project Agreement.

•  Article F. is amended to change the source of Federal funds paid to Campus and will read:

Federal funds paid to Campus under this Project Agreement as amended are from
Grant/Contract/Cooperative Agreement No. from under CFDA# . . Federal
regulations required to be passed through to Campus as part of this Project Agreement, and in
accordance with the Master Agreement for Cooperative Projects between the State of New
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Hampshire and the University System of New Hampshire dated November 13, 2002, are attached
to this document as revised Exhibit B, the content of which is incorporated herein as a part of this
Project Agreement.

• Article G. is exercised to amend Article(s) of the Master Agreement for Cooperative Projects
between the State of New Hampshire and the University System of New Hampshire dated November
13, 2002, as follows:

Article is amended in its entirety to read as follows:
Article is amended in its entirety to read as follows:

•  Article H. is amended such that:

□'State has chosen not to take possession of equipment purchased under this Project Agreement.
□ State has chosen to take possession of equipment purchased under this Project Agreement and will

issue instructions for the disposition of such equipment within 90 days of the Project Agreement s
end-date. Any expenses incurred by Campus in carrying out State's requested disposition will be
fully reimbursed by State.

• □ Exhibit A is amended as attached.

• n Exhibit B is amended as attached.
All other terms and conditions of the Cooperative Project Agreement remain unchanged.

This Amendment, all previous Amendments, the Cooperative Project Agreement, and the Master
Agreement constitute the entire agreement between State and Campus regarding the Cooperative Project
Agreement, and supersede and replace any previously existing arrangements, oral and written; further
changes herein must be made by written amendment and executed for the parties by their authorized
officials.

This Amendment and all obligations of the parties hereunder shall become effective on the date the
Governor and Executive Council of the State of New Hampshire or other authorized officials approve this
Amendment to the Cooperative Project Agreement.

IN WITNESS WHEREOF, the following parties agree to this Amendment # to the Cooperative
Project Agreement.

By An Authorized Official of: By An Authorized Official of:
University of New Hampshire ^
Name: Karen Jensen Name:
Title: Director, Pre-Award Compliance Title:
Signature and DateKaren signature and Date:

loncpn Date: 2022.10.1910;23;24-04'00- . ■ *. i vt
By An Authorized Official of: the New By An Authorized Official of: the New
Hampshire Office of the Attorney General Hampshire Governor & Executive Council
Name: C. Cr)Ot=:(Z(N^6> Name:
Title: "Title:
Signature and Date: 0^ w la/loa^ Signature and Date:
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THE STA TE OE NEW HAMPSHIRE
DEPAR TMEm Of TRA NSPOR TA TION

DcpailmenI ofTnintparlalioit

Victoria F. Sheehan

Commissioner

c^ic. *3 a.
kt(

William Cass, P.E.

Assistant Commissioner

Bureau of Materials & Research

April 2.2021
His Excellency, Governor Christopher T. Sununu

and the Honorable Council

State House

Concord, New Hampshire 03301

REQUESTED ACTION

Authorize the Department of Transportation to enter into a SOLE SOURCE Cooperative Project
Agreement with Plymouth State University Sponsored Programs Administration (Vendor #315187),
Plymouth, New Hampshire, for a total fee not to exceed $100,973.00, for a cooperative investigation to
assemble available Wildlife Vehicle Collisions (WVC) data, review mitigation methods, and summarize
best management practices effective upon Governor and Council approval through December 31, 2022.
100% Federal Funds.

Funds to support this request are available in the following account for FY 2021 and is contingent upon
the availability and continued appropriation of funds in FY 2022, with the ability to adjust
encumbrances between State Fiscal Years through the Budget Office, if needed and justified.

04-96-96-962015-3036

SPR Research Funds

046-500464 General Consultants Non-Benefit

FY 2021

$60,973.00

FY2022

$40,000.00

EXPLANATION

The following research study will address an immediate Department need; is unique to New
Hampshire's environment and conditions, thereby requiring substantial local experience; and is directly
aligned with a particular area of University expertise. In addition, the Principal Investigator is a
nationally recognized expert in her field. As such, the proposed work does not lend itself to a selection
process that includes private industry or out-of-state organizations, and it is in the Department's and the
State's best interest to work directly with Plymouth State University, requiring this sole source
agreement.

This work is part of the Department's Statewide Planning and Research (SPR) program. The
Department of Transportation and Plymouth State University (PSU) have a standing cooperative
relationship in transportation research. This relationship has been mutually beneficial, culminating in
savings to the State while enhancing work force development and maintaining New Hampshire's
position on the leading edge of new technology
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Statewide-SPR 423721: .Wildlife Vehicle Collisions CWVC) Data Gatherihe and Best Management

Practices

The Department is collabpratihg with PSU to conduct a cpppcratjve research studyj "Wildlife Vehicle
Cbllisidns Data Gathering and Best Management Practices"! This.project will include aireyiew of the
sources of information available about WVCs in.New Hampshire. Relevant WVC data is gathered and
maintained by a variety ofentities including but not limited to NH P.epartmerit of Tr^spprtation, NH Fish
and.G^e Departrrien^ NH Department of Safety, and also in published and unpublished reports focusing
on biojpgical field rese^h.. Based on the; results of this' revie.w process, the project deliverables will
include a mappirig iinterface that would identify hot spots of WVCs, a review pf WVC mjtigatipn
measures, and a sumifiary ofibesf m^agemerif prtictic^^^ been found to effectively reduce WVCs
in the Northe^ Commurticatipn materials will be developed to highjight the importance of WVC data
collection, analysis, and:mitigation.

PSU is uniquely qualified'to wnduct thi study because pf their comprehensive knpwW in
sustainable management of ecosysteihs using,Gco^phic Information System (GIS) tools to assess the
iinpact of land use^^d how h behavior creates barriers and pppbrtunities for'sustainability. For a
total fee not to exceed'S 100,973.00 effective upon Governor wd Council approyafdipu^ December 31,
2022, this research wiilpfovide:a thorough and accuratc rcpresentation of >\WGs supporting,higher
quali^ and economical design for NHDOT projects.

The funding is^80%.Federal Funds with 20%.state match. Turnpike toll credit is beiiig used for theifnatcH
rcquirement^;effiretiyely;using.1505^ Federal Funds. The CapjtarBudget Oyciyiew-Gommittee approved
the use of Turnpike Toll Cr^its oh April:2,:2021.

This Agreement hasibeen approved by the Attorney General as tp form and execution. Gppies ofthe flilly-
executed Agreement are on file at the Secretary of State's Office and the .Departmerit of Adrriinistrative
Services^ and subs^uent to Governor and Council approval will be on file at die Department of
Transportation.

It,is respectfully requested that authority be given to enter into this sple-spurcc Agreement ifpr consulting:
services as outlined dx)ve.

Sincerely,

Victoria F. Sheehan

CommTssiohef

Attachments



'DepartmaU of Tnuup«malioa

Victortq F. Sheehdn
Commissioner

CAP 21-002

THE STA TE OF NEW HAMPSHIRE
DEPARTMENT OF TRANSPORTA DON

Approved by the Capital Budget
Overview Committee April 2,2021

William Cass, P.E,

Assistant Commissioner

The Honprabib Chairman
Capital Budget Overview Committee
State Hou»

Concord, New Hampshire 03301

Bureau.of Materials and Research

February 17, 2021

REQUESTED ACTION

Pursuant.to the provisions RSA 228:12-^ Use of Toll Credits, the Departmeht requests the Capital
Budget QVeryiew Committee approve the Depaitmentof Tran^rtatipn's^usc ofTolj Credits to meet
funding mdch requirements for seven (7) propo^d reiscarch projects.as described in the federally
approved Department's 2021 State Planning and Research,Part H (SPR2) Work Program. The estimated
cost pf.research related work is $863,409.70. Based on the estimated cost, the m^imum amount of
Turnpike Toll Credit needed is $ 172,681.94.

EXPLANATION

As part ofthe Federal-Aid Highway Program, the;Fcderai:Hijghway Administration (FHWA) requires
that 2% of the State's apportioned funds,be set aside foriState, Planning arid Research" activitieswith
75%,dedicated to planning and 25% to research. This is a federally mandated program and these funds
can only be used for Ihese purposes. To meet this requiremeht, the NHDOT's State Planning and
Research Part U (SPR2)^annual Work Program includes a blend of in-house and contracted research
work,

Research activities included in the requested action are undertaken in accbrdahce with federal
regulations.and state priorities and were selected by the Department's Research Advisory Council ancl
approved by the pivisioii Federal Highway Administration. They includeithe.following:

•  Crushed Gravel for Shoulder Leveling:304:32
•. Use of Drilling Pareunetcrs. for Enhancing Geotechnical Site lnvestigatiohs
•  Subsurface Investigations for the 21" Century - Advancing our Practices beyond the Borehole
• Water Quality Test.Sitc and Public Qutrcach at the Sutton Rest Area
• Wildlife Vehicle .Collisions Data Gathering and Best Management Practices
• Concrete Slab Jacking
•  Bus Stops and Passenger Amenities in Public Highway Right-Of-Ways

Research st^^i®? conducted under the SPR2 program have led to numerous gainsrand innovations in the
state's highway and bridge industry, ihcluding'such successes as improved pavement treatment.
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\i altematiyie-materi^s aii'd methods for bridge construction and.repair» validation.of environmental
I  cpmpliwce, and forensic analysis of t^sportation Cpnstniction^activities.

Funding is from the annual State Planning;and Reseait:h.(SPR) program, a mandated'f^eral'pro
setrasiie.

The balahce.oftoll credits at.the.end offederal fiscal year,2020 iis $202.'6 million.

Your approval of the abpve actignis rospectfuljy requested

Sincerely,

F.

Victgria F! Shechan
Cdminissioher

Attachments



COOPERATIVE PROJECT AGREEMENT

between the

STATE OF NEW HAMPSI-nRE,.Department of Transportation
and the

Plymouth State University of tlie UNIVERSITY SYSTEM OF NEW HAMPSHIRE

A. This Cooperative Project Agreement (hereinafter "Project Agreement") is entered into by the Slate of
New Hampshire, Department of TrMspoTrtatioh, (hereinafter "State"), and the University System of
New Hampshire, acting tlnpugh Plymouth State'University, (herein^er "Campus"), for the purpose
of uhdcftaJcing a project of mutual interest. Tjis Cooperative Project :shal] be cmed out under the
terms and conditions, of the .Master Agreement for Goppcrative Projects: between the State of New
^^3n?P.shire iand the Umyereity System of New Hampshire dated November 13, 2pft2i except.'as may be
modificdi.herein.

B. This Project Agreementiand all obligations of the parties hcreundcr shall become effective on the .date
the Governor and Executive Gpuhcil of the State of New Hampshire approve this I|roject Agreement
("Effective date") and shdl end on 12/31/22. If the provision, of service by Campus precedes the
Effective date, all services.performed By Campus shall be performed, at die soleMsk of Campus Md in
the event that this Prdj^t Agreement does not become effectiye, State shall be under ho obligation to
pay Campus, for costs mcurred of, services performed; however, if this Project Agreement' becomes
effectivej'all costs incuired prior to the Effective:date that would odierwise be dlQwable shall.be paid
under the terms of this Project Agreement

C. The work to be ,performed imder the terms, of this Project Agreement is described in the proppsaJ
identified belo.w and attached to this document as E_:dubit A, the content of which is incorporated herein
as a p^ of this Project A^eemenit

Project Title: Wadlife Vehicle Collisions Data Gathering and BMPs (SPR Project No 423721)

D.' The Following IndiYiduals are derighated as Project Administrators. These Project Admimstfatois shall
be re^onsible for the-biwiness aspects of this Project Agreement and all invoices, paymentiSi project
aihehdnients and related correspondence shall be directed to thejhdividuMs so desijgnated.

State Pfoicct Adihinistfafor CampusProiect Administrator

Name:-, Ann Scholz

Address: NHDQT Bureau of M&R

PO Box 483

5 Hazen Drive

Concord. NH 03302-0483

Phone: 603,-27^1659.

Name: Karen Jensen
Address: UNH/Plymouth State Uniy^ity

SlCpIiegekoad
Durham, NH 03824

Phone: 603-862-2172

E. The Follovwng, Indiriduals are des_^^^ Project Directors; these Project pirectprs shall be
resijonsible for the technical leadcrehjp and conduct of the project. Ail process reports,, completion
reports and.relafed corre^ondence shall be.directed to the individuals so designated.

Campus Project Director

Name: RebeccaMartin

Address: NH DOT Bureau of Environment

PO Box 483

7 Hazen Drive:

Concord. NH 03302-0483

Name: Amy Villamagna

Address: Plymouth State University
I7HighStreet,MSC#4'8
Piympiith, NH 03264

Phone: 603-271-6781 Phone: 603-535-2177

Page I of 8
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F. Total State ftinds in the amount of $100,973 have been allotted and are available for payment of
allowable costs incurred under this Project Agreement. State will not reimburse Campus for costs
exceeding the amount specified in this paragraph.

Check if applicable

I  I Campus will cost-share % of total costs during the term of this Project Agreement.

S Federal funds paid to Campus under this Project Agreement are from Grant/Contract/Cooperative
Agreement No. N/A from Federal Highway Admininistration under CFDA# 20.205. Federal
regulations required to be passed through to Campus as part of this Project Agreement, and in
accordance with the Master Agreement for Cooperative Projects between the State of New
Hampshire and the University System of New Hampshire dated November 13, 2002, are attached
to this document as Exhibit B, the content of which is incorporated herein as a part of this Project
Agreement.

0. Check if applicable
O Article(s) of the Master Agreement for Cooperative Projects between the State of New

Hampshire and the University System of New Hampshire dated November 13, 2002 is/are hereby
amended to read:

H. S State has chosen not to take possession of equipment purchased under this Project Agreement.
Q State has chosen to take possession of equipment purchased under this Project Agreement and will
issue instructions for the disposition of such equipment within 90 days of the Project Agreement's end-
date. Any expenses incurred by Campus in carrying out State's requested disposition will be fully
reimbursed by State.

This Project Agreement and the Master Agreement constitute the entire agreement between State and
Campus regarding this Cooperative Project, and supersede and replace any previously existing
arrangements, oral or written; all changes herein must be made by written amendment and executed for the
parties by their authorized officials.

IN WITNESS WHEREOF, the University System of New Hampshire, acting through the
select USNH campus and the State of New Hampshire, have executed this Project Agreement.

By An Authorized Official of:
Plymouth State University
Name: Karen Jensen

By An Authorized Official of:
Department of Transportation
Name: Peter E. Stamnas

Title: Director. Pre-Award

Signature and Date:
3/26/21

By An Authorized Official of: the New
Hampshire Office of the Attorney General
Name: r

Title: Director of Project Development

By An Authorized Official of: the New
Hampshire Governor & Executive Council
Name:

Title: Title:

Signature and Date: Signature and Date:ftoz
MAt-l-9-2021
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EXHIBIT A

A. Project Title: Wildlife Vehicle,Cdliisidhs Data Gatliering and Best Management Practices (SPR
Project No 423721)

B. Project Period: Governor Gouncil.Approval through 12/3.1/2022:

C. Objectives: We envision this project focusing on objectives;
'l):Synthesizeliteratiire:reg^dirig;MdlcUife^vfihJcle:collisibns:(WV.G).andtheefficacy;ofmitigation .
strategies'
2) Gompile:wye, ■animcarcarcasisXAC), Mdiife backing in NH into database for
cross-agency,use
3) Map UWC:and AG data, develop "hotsppt" maps
.4) Analyze WVC arid-AC)tq build^a predictive models to identify mitigation priorities
:5) Develop communication matimds to foghligKtlfoedmportance-of data collection, analysis'and
mitigation

D. Scope of Work: We describe the scope;df Work as it-relates to each afprcmentipend objective;
1) Synthesize literature regarding wildlife-vehicle;cdlIisions (WVG) and the efficacy oT mitigation

strategies. Huijser e.taI'(2P,07);conducted;an:e>rt^ synthesis of animaiwetucie cdllisibri dkta-
collection in the US and Gan^^a for foe National GdoperatiyeKighway Research fo'dgfain and
Rytwinski et al.:(2016) ftufo»ed foe research effort by evaluating foe effectiveness of road
iiuligatiOxi cffoits at fediicmg WVC..Ofo review wll mclude these and other pcCTrrcvicwcd studies.
We wiU summarize,infoimation'iri.fow focal areas, with emphasis on ecosystems,.roadwaySi and
wildlife similar to NH.

a) Data collection (by whpm and.hpw) and types'(animd.cafcasS'[ACi, wildlife-veKicle collisipn'
[WWG];;wiIdlife tracking [AT]'(Huijser et:al 2007)

b) Data aiialysis (e.g., ho^pt mappitigj statistic^ predictiye analysis) (ppddet:al.'2007)
c)Mtigation:totegies to reduce aWg (Dgdd et ^.,2007, Grossman etjai-. 200?, Huijser etral.

.2009, Ford et ai. 2011)
d) Efficacy of mitigatibn stfategies'(D.6dd et al. 2007,;Huijser et al. 2009)

2) hW Data cpmpilatipn. Maps alongside spatial.analysis of WVC events and wildlife mbyeraent patterns
pipvide powerful:decisipmsuppprt;tooIs foatcanincrease the cost-effectiveness.of mitigation
measures (Diaz-Varela et al. 2011). ITie fir^ sfop toward such is compiling data that exists;
•identifying data gaps, attempting to fill fopsCigaps m the short and long-term ^d an^yzing patterns.
As noted in the Rese^h Project Sugges'tibn'Form and reinforced by Huyseret al (2007)i,relevant
AVG data'is.gathered and,maintained by a vafiefyrof entities; In NH this.includes biit.maymot be
limited to NHDOT; T4H"Fish and Giame, NH Dept of Safety. Additional data.rcg^ii^:wildiifc
crossings (thathave'noi resulted in collisiptts) may be found in.publifoed and iuipubiiishcdTepofts
focusing on bidlbgical field.rese^h (e.g. wildlife tracking [WT]; Scarpitti etal.,2p05)i.wildlife
sittings ( WS), and game:harvest.registration Md check station reports (GH); We will develop a
cbnsolidafed,database that includes releyarit'infofmatibh, including data.sburce, date of recordi- data
type,vlpcatipnj spatial resolution. To foentify additional chafaicteri^ics, "we will.sufvey NH agencies
and organi^tions foat use, or inay want to usCifois mformationffor decisionrmaking. Thiis,dathfee
will be prepared fo provide;a-startfog,point fpr-foture data collation .^d sh^ng across agencies,,
foerefofe we willconsult with foe.datamanagers at;NHbOT and NOTG to ensure itmeets foe needs.
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3) WVC Mapping. We will spatialize 'data compiled.and develop an online ArcGIS Map application tliat ^
enables the user to filter data (e.g. by species) and conducl basic anajysis:of data. Typologies (i.e.,
symbojogy and data classificatioTi)'for data will be standardized to promote consistency across
agency ̂ d time. The ouline yiewcr will contain WVC and AG data points as well as.a "hotspot"
layerthat will symbolize areas of high WVC frequency (Diaz-Varela et al. 201T,;Yang etal. 2019):
This ohline.map can be used by various agencies and .organizatidhs to view the data.,Iiiraddition, the
underlying map document and data will be;shared with NHD.OT via a map;package which .may then
be added to the,?ffl, Coastal viewer to corripliment the Habitat Blocks;and'eorridors 'data layer
produced by. K. Gallahah at NH Fish and Game.

4) WVC!Dato:an^ysis. Mapping alone prpviies a snapshpt of wh occurred and'their
fî uencyi but amdymg:spatiaJ patt^^^ provide greatcr. insist that.enables usfto predict area of
high WVC probability. Factors thatmay'influence this probability may^^sb influence effectiveness; -
bfihitigatibri "strategics. They ihclude traffic vdlumci pdstied of pitvailing^specd, wildlife population
density, wildlifermbvement pattefhs (Hblthbih.et^al. 2pi 5),;dnv€T awairehessi.tim of year/day, fb^
attractiveness, a:dj^ent habitat;Tbadside.yegetation, and integration of niitigation into the landscape,
(Litvaitis and Tash„2008). Acknowledging the ihfluence of such factors can enhance; ojur ability to
predict.^d rnitigete Wy& Using die da^^^ we wiU puraiie sevei^ ̂ tistic^ modeUing
approwhcs that may help expl^ the frequency of WVC ̂  thereby predictdderftify lueas of
\^C prbb^ility basedpn roadway charactmstiw (nim^^ ppsted.^c^i smupsity),
adjaceht.habitat/land cover/land .'use dab, and seasonally (Fduiid and Boyce 201 i , XKins6h et al.
2611. Lab et ai. 2011 , Holbbni et al. 2015, Kusta et al. 2017).'We will evaluate the potential u^ of
the Habitat.Blocks and Corridors data (ctirrently under deyelopment'by K. Gaillahan at NH Fish.ang
Game) as an inpuito this WVC predictive model. The resultis of bese analyses ydll be reported via
figuresi;tobles^.and predictive maps We will eyaluate.and,report the perfo.rmancc:,of '
models for use'in decisibii-inaking Md to infbrni future data collection efforte';

5) Develop cbtninunication-materials tb;Hij^gh'tithe;importance bf.data collectioh, analysis and
initigatibn. As suggested.by 'be Research Project Suggestion,Fofm, we.wiU create the folloNmg as
de^d.

a) Oitiine niap appUcatipn as described in Qbj 3.
b) StoryMaptiiat iiitegia pin fmdings ̂ in ObjsT-4.
c) Series of short videos (:^ min each) that ,can be diared widely that de^ribe .i^hy safe wildlife-

passage iis heeded, what the data in NH and New England si^ge^, ahd.PptibhsTof mitigation.
d);Pfcsehtation.at:regibnal brtnatibhai cbriference; focusing bri timspbrtatibii.and/of wildlife

review

Supporting literature
Clark, D; E,, Fulton, G:, OntengcOi;J, B.^ Lachance; T., & Suttpn Jr, 'J.;E;;(20I9)/Moose^Mptor Yehicle

Collision: A Coiitinuing Hazard m Northem NewvEnglandl Journal of the-American Gollege of
Sufgebhs, 228(6);,941-947:

Glevenger, A, P,, & Huyser, M. P; (2011). Wildlife crpssihg stmcturc h^dbpok: dcsi^ and evaluation in
North America (No. iFHWA-GFL-.TP-lT-p03). United State?. Feder^ Iflghway .Adn^lhisteatipri.
Central Fedefal'Lahds Highway Division.

Diaz-Varela, E. R., Vazquez-Gpnzale^ I.„Marey-P6rez, M. F., & Alvairez-L6pe^ GlJ. (2011).,.Assessing
metep.ds of nutigating'wildlif^yehible collisions'by accident ch^cteri;ration;and spatial, arialysis.
Transportation research paitrD: tr^sport ̂ d cnvironrnent, 1.6(4)^ 281 ̂2.87;
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. Found, R., &.Boyce, M. S. (2011). Predicling deer-vehicle coilisions'in aji urban area. Journal of
envLTonmenta! management, 92(10), 2486-2493.

■ Ford, A.-T.i Glevenger, A..P., Huijser, M. P., &.Dibb, A. (2011). Planning and prioritization strategies for
phased highway'mitigation using wildiifervehicle cpllisioh data. Wildlife Biology, 17(3), 253-265.

Grosmiah, P. A. G. Jaeger, P. M. Biron, G. Dussault, and J.-P. 'Quellet;,2009. Reducing moose-
vehiclelcollisions thfough salt pool.reihoval and displacement: an agent-based modeling approach.
Ecplpgy and Society 14(2): 17. [online] ,URL: http://wwvv;ec6ldgyands6ciety:org/voll4/iss2/^17/

Gunson,-K.. E., Mountraldsi G.,'& Quackenbush,:L. J. (2QI,1). Spatial wildliferveKicle cdlUsioh.models: A
review of current work anddts application tp transportation rnitigation projects. Joiimal of
envirbniD'ental managerherit, 92(4), r074;rI082.

Hothpra, T.i MtUJer, J;, Held, L., Mdst, L., & Mystefud, A. (2015). TenSporal pattems^of deer-rvehicle
collisions cpnsi^ent vdth deer activity pattern and density increase but not general accident risk.
Accident Analysis'& Preveiitipn, 81,143-152.

Huijser, M. ?,„ Wa^er,.M.,E., Hardy, A., Clevrager, A. P., & Fuller,;), A, (2007). Animal^v.ehicle
coUisipn idata .coUection thfoiJgiiout the United States and Canada;

P-, Kocibiek, A.'V;i McGowen,;P.:T:,:Ament, R,,;H^dy, A., &.Glevenger,A..P. (2007^: '
Wildlifcrvehicle collision and crossing mitigation meastires: a tpolbox' for the^Montana Depaftihcnt
of Traiispbrtatibn.

KiiSta, T., Keken, Z., Jeieic, M., Hoia, M., & Sinid, P. (2017). The effect of traffic intensity and animaj
activity on probability of ungulatervehicle collisions m the Czech Republic: Safety science, 91.105-
i:i3., • '

Lao, Y., Zhaitg, G., Wu, V. J., & Wai^, V. (2011). Modeling aniinal-yehicle collisions considering
animal-vehicle interactions. Accident Analysis & Prevehtidh, 43(6), 199L-1998.

Mountraki^, G;,.& Gunson, K. (2009). Multirscale spadotemporal analyses ofmboseriyehicle cbUisioiis: a
case study iii hbrthem Verihbnt. Intemaitional Journal of-Geogr^hical Information Science 23(11)
1389-1412.

Scarpitti, D., Habcck, G,, Musante,.A- R, & Pekins, P. J. !(20b5). Ihte^atihgvhabitat use and population
dynamics of moose in northern New Hampshire; Alces„41,^25-35.

der'Ree, R., D. Hciiize, M. McCarthy. and.I. Mahsergh. 2009. Wildlife tiumel enhances population
yiabilityi.EcoIp^,and Society 14(2):7. ibnlihe] URL:
http://www.ecdlogyandsociety.pr^vol 14/iss'2/arl7/

vander Ree„R., Jaeger, J. A., van der Grift, E. A.,.& Glevenger, A. P..(20ll). Effects of roads and.traffic
on widlife populations and lahdacape.fuhction:.rbad.ecology is moving toward larger scales:
Ecology and society, 16(1).

E. DeiK'crables.Scbedule: Project Period May 2021-Dec 2022)
Quarterly surnmary reports will be submitted at the end of each threeTinpnth calend^ year. The research

group will.meet with the Techhical Advisory Group (TAG) quarterly or at major milestones.
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May- August 2021
Collect WVC, AC, WT, WS, GH data, from NH agencies, orgahizations.ahd universities
(A.Villainagna sumrncr'salary and undergrad research assistant)

-  Create database for crossTagency data sharing (H.Ki'm sujiirner saiai}' ̂ d imdergrad research
assistant)

-  Spaitialize all data arid crwte a series of static maps and begih.deveibpinent of ArcGIS.Map
Application for online viewing. (H.Kim summersalary and under^ad research assistant)

August-Dec 2021
-  Conduct literature review and'^thesis (A.VUlamagna.supplement^ salary and undergrad research,

assistant)
• - Collect anciliaiy data (e.g. traffic volurhei,adjaceht habitat and land covefi wildlife ̂ pulation,

density) (A.ViUainagna course feiease;andVuhdefgrad'researoh assiistan
-  Continue mapping and.spatial.analysis efforts (A.Villamagna supplemental saliary, H. Kim,

undergo lese^ch assistant
January -March 2022-
-  Stati^cal analysis of WVC and potential predictive factors:(A!Villamagna and E. I^amine coursc

release ahd.uhdef^d assistant)
-  jEvaluatibn bfpredictivermodel (A.Villama^ and E. Laflamme cdui^ release,ahd.Mdeigra

assistant)
-  Identify prionfy roadways based on data-driyen maps:and'prechctiye^mpdel results (A.Villamagna

arid E. L^amme cou^ release and uiidCTgi^
Development of AJcGIS. Story Map dr^ (H.Kim and undergrad research:assistahts)

April -bec.2022
- Write ihe final teclmical report to NHDbT (all involved)

Present-StpryMap deliverable (H! Kira'and undergrad research assistant)
-  Develop shcit videos (A. ViU^agna.suminer salaiy)
-= Prepare manuscripitfor pw review (A. Villamagna course,release.and.summer salary)
^  Present iesiUtS'at,regidifai.bf national conference (A. ViUama^a,summer salary)
Note- We.'will prepare",iri-pfp^ess:reports and.engage inmeetihgsVvrith technical advisory rgfbup as

advised.

F. Budget and TnvoicihgJnstnictions:
Projisct Title; Wildlife Vehicle.Cblllsibns Data Gathering arid BMPs^
Project Director: Amy Villairiagna

Budget Period 3: 5/1/2021 - 12^1/2022

Budget Items State Furidirig Cost Sharing Total

1: Salaries & Wages $49i570 0 $49i570
2. Employee Fringe Benefits $12",229 0 $12i229
3. Travel $4;500 0 $4,500
4. Supplies arid Services $3-000 0 $3,000
5. Equipment $0 0 $0

6. Facilities & Admin Costs $3'li674 ■ 0 $31,674

Subtotals $100,973 0 $100i973

Total Project Costs; $100,973
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Campus will submit invoices to Slate-on regular Campus invoice forms no rnore_frequen^y than monthly
and no less frequently than quartefjy. Invoices will be based on actual:project expenses incinred
during Ae inydicmg period, and shall show current and cumulative expends by majorcost-
categories. State.will Cmpus within 30 days of receiptiof e^li invoice, cihpus will submit its
final invoice nptlatcr, tjm 60 days a^r the Project Period end date. State may withhold 10% of
fimds until leceipt of fij^ re PSU.^ State will provideifinal payihent within 30, days of
receijjt of the accepted finkl report.
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EXHIBIT B

This Project- Agreement is funded under a Grant/Conh|icl/GooperaUverAgreeraent to State from die:Federal
sponsor-specified in,Project Agreement articlc F. AU applicabl'e requirements, regulations, provisions^ terms
and conditions of this,Federal Graht/Coritract/Codpefaiive Agreement are hereby adopted in full force and
effect to the, relationshjp between State and Campus, except:that wh'e'revef such,requirements,^fegid^
provisions and terms and conditions, differ for INSMTUTiOhlS OF HIGHER .EDtlGATIGN, the
apprppriateirequirements should be substituted (e.g.,,QMB Circiiiars At21 and Arl fD, rather than OMB
Circuit A^87' and A-102). References to Confractor ;or Recipient in the Federal language will,be taken,
tp^ me^- Campus; references tP the 'Qpyemrnent; ,or Fedi^ Awaf.4ing: Agency will be taken to mean'
Goyeniment/Fedeial AwardingvAgencyprState or both, as appropriate.

Special .Federki provisions; are, listed here: [H None ••of Unffonn Guidance , issued-by the Office'of
ISinnagement and,Budget (OMB) ih.iieu of Circulars listed in paragrapb 'above..
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