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Interstates :: Overview

FHWA, Change, & Resilience

e Where Are We?
* Quick Current Snapshot

e How Did We Get Here?
e Milestones & Lessons

e A System of Change
e Beyond Status Quo

e Conclusions & Takeaways
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Interstates :: Our Partners
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Interstates :: Where We Are — A Quick Snapshot ...

Bridges :: A Microcosm of a System

e Count: 57,309 Number of Interstate Bridges Built and
° Rural. 25'1 76 Reconstructed
e Urban: 32,133
* Over Water: 22,973 12,000

14,000

10,000

* Averages
» Year Built: 1973 (44 years)
* Reconstructed : 1993 (24 years) s
* Traffic Lanes: 3
* Daily Traffic: 36,540 vehicles
% Trucks: 17% 2,000

8,000

4,000
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Interstates :: Bridges over Time ...

614,387 Bridges
509,358 over water
57,309 Interstate
22,973 over water
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Interstates :: How Did We Get Here?

Presidential terms and some milestones on our journey ...
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Interstates :: Change

A Federal Design Standard

Designs for all Interstate culverts
and bridges over streams shall ...
accommodate floods at least as
great as that for a 50-year
frequency or the greatest flood of
record, whichever is the greater,
with the runoff based on the land
development expected in the
watershed 20 years hence ....”

Policy and Procedure Memorandum 20-4
Bureau of Public Roads

August 10,1956
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Interstates :: Uncertainty

1 April 1962 :: 1-29 Bridge on Big Sioux River
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Interstates

National Bridge Inspection Standards
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Interstates

Risk

B
£
E
g
¥
i

RULES AND REGULATIONS

emerpeney funds allscatfons. Aftes tho
allosaticn of wmerpency funds, the Slate

BER
e
§§§-§§§i
ks
siisis
E%EE%E

§630.507  Eligibiliiy of work.
mm Emirgency funds may muwh
) Repatm to or of

mamaun; Justined and mnaml’ﬁ
necordance with Federnl-ald highemy

_nmmummam

m orization Tetlers pemmliting
mau‘nwmwwnmw
establlsh the

of projects shall
nlﬂmwnnl Federal funds.
630500 Frocosing  of - emergency

m rof urnaecmaeopcu mam«ﬂ—
=nl. processing shall
te artment In
ance with Ilml preseduse Ibr !ﬂ—
highwoy projects.

ammrmuunumm'm
the right-of-way lLmits. Control features
or strexm chonnels outzide the high-
~wuy shall mot be eliglble
funds anles:

conditions.
(3) Temporary cperations, incl
repalrk undeetaken duﬂnser
fallpwing the occurmence for

& hd&n.l-ﬂd system, the surveys and
plang, - spealfeativns, ond  catlmated
(PSLE) shnll be prepared by:

Ing
(“!I ‘The FEWA acd the appropriate
or orguntzation.

{n] kalhnl.lhe undertalen by the
contract mothod whare feoalblo, Roqulre-
ments of advertising for blds may be
wadved if:

(1) Such procedure 1s authorized by
State or local law, and

(2) Bids nro solicitod from o rexsen-
abls number of contractors or material
supply companies.

'rha FHEWA shall sppeove any such

g(-zn.slll Expeditlng emergency proje
ects.

After tue annwwﬂ ol b all
nmgrnns promplly
&3 delay 15 the wmmeum of o Bp-
proved eme: may resalt
\ﬂn:d:mml of the n:o]ect Trorm the 6p-
m:mu.

$E050T) 3 and ), Temstively,
muy proceed wif o

profram.

mm authoriaticn provided the

need for such Is subssquently approved

hlmmwn.mmnmmwm—
ﬂman.m provide o

proval and nuthoriz the A
mless performed as part of an.
sepals pot,

() Replaccment b Tncilities

ruliel
Goct ol & now Taciity o eursen
standards of e m‘nmﬂu&
o the destroved facility.
GE30.508  Subenission of progroms and
alloestion of fusds.
“{n) The FHWA conearrence In the
oificlal State sl approval
of the State's appiication i3 the basis for

Federat Highieay Adminisirator,
PR Do T4=23430 Filed 10-8-T4;8:45 am)

PART M.HBHIDG mucrum:s,

ullc Deslgn of Hig Encroach:
H’:f:nl n Fleod Piains; Eroslion and Sedl-
Fhank Corirol

Federsl Highwny  Adminkstration's

Chapler I of Title 23, Code of Federal

Regulntions iy amended by adaing there=
ln Part m mldcﬂ; ﬁnn-_mm

o Do
slgm of Hthm!mmﬂmuhnu:{-‘lm
Plalns and Mnﬂ D—Erobon and

t truc-
ton Frojecta,

26331
thie Water Resources m‘s Subpart

:Mvaonmn mntmm et Tortly

lmm:l‘i on Odnh:ra 1974
E. Courat, Jr.,
m&lymms:mmr

AR

om0

Subpart B—Erosion sed Seclment Contrd o
£z,
50201 h!vn:a.

50200 Polley.

0235 Deflsitioo.

GI0.20T Flans, epecifications, and estimates.
00203 Construstion.

Avmearry: 231 UA0. 2E 49 Orm
148(0).

B :llnl—l! raulie Design of

P e P o
9650.101 Forpose.

§650.103 Polier.
m: It &5 the pelley of the Federal
traticn to encourage &
mmmmu{mw preTent un-

cconomic, harardous o unnecessary wse
and development of lna Hatlen's food

b namnmwum Mﬂ‘ﬂm
3
way Administration that, wherg pructi-
cakile, highmay lmaumsm avold areas
aubject to Doodlar,
§650.103  Definitions.
(n) The term “basic fiood” shall mean

Subpart A relates to the

use of flocd plalns consistent with ma~
tiopal environmentol pollehs ond tho
lemening of flood losses In comncetion
with £ peed Improvements.

Fet
ecutive mﬂ;" May 1672, published

(2} Conviynnee oot o highway may
incleds inundation of the highvay.
w The term -al:n:n flood” ghal! mean.
e, welims {If appropri-
m}.mumarm mﬂmﬂw af
tho flood asocinted with the
interval seloeted fer thi msno( aRigh-

FEOTRAL BEGISTER, VOL 3, NO. 197—WEDNESDAY, OCTONER 9, 1974

1974 :: FHWA Floodplain Regulation

Bridges & Structures

U.S. Department of Transportation
Federal Highway Administration

Geotechﬂ

Structures Hydraullcs




Interstates :: Integrating NEPA & Floodplains

1977 :: Executive Order 11988

THE PRESIDENT 26951
Executive Order 11583 May 24, 1977

FLOODPIAIN MAKAGIMENT

By virtue of the authority vested in me by the
Constitution and statutes of the United States of America,
and as Pres.ldgnt of tha United States of America, in
furtheranse of ‘the National vairnmanr_n:) Policy et of
1969, as amended (42 U.S.C. 4321 et geq.), the Rational
Flood Insurance Act of 1963, as amended {42 U.5.C. 4001
et seg.), and. the Fleod Disaster Protection het of 1973
{Public Law 53-234, 87 Stat. 975), in order to avoid to
the extont possible the long and short term adverse impacts
asscciated with the Sccupancy and modification of flood- .
plains and to aveid direct or indirect support of floodplain
development wherever there is a practicable alternative, it
is bereby ordered as follows:

Section 1. Each agency shall provide leadership and
shall take action to xeduce the risk of flood loss, to
minimize the impact of f£locds on human safoty, heslth
and welfare, and to restore and preserve the natural and

’ beneficial values served by floodplaing in carrying cut its
responeibilities for (1) acquiring, managing, and disposing

of Federal lands and facilities; (2) providing Federally

n, financed, or assisted ion and imp
ments: and (3) conducting Federal activities and programs
affecting land use, including but not limited to water and
related land resources planning, regulating, and licensing
activities.

Sec. 2. 1In carrying out the activities described in
Section 1 of this Ordes, each agency has a responsibility to
evaluate the potential effects of any actions it may take in
a floodplain; to ensure that its p:‘aun‘lnq programs and

budget requests reflect consideration of flood hazards and

seees wen 43 WO, O1—WEDNUIDAY, MAY 35, 1977
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Interstates :: Not Done Yet!

I1-90 - Schoharie Creek - Surface Transportation and Uniform Relocation Assistance Act

e e e S S Ty T S—

101 STAT. 132 PUBLIC LAW 100-17—APR. 2, 1987

Public Law 100-17
100th Congress
An Act

Apr. 2, 1987 To authorize funds for construction of highways, for highway safety programs, and
e for mass transportation programs, to expand and improve the relocation assistance
[HR. 2] program, and for other purposes

Be it enacted by the Senate and House of Representatives of the
Surface United States of America in Congress assembled,

T tati
and Unifonn " SECTION 1. SHORT TITLE: TABLE OF CONTENTS.

Relocation & - o
ey (a) SorT TrrLE.—This Act may be cited as the “Surface Transpor-
ﬁf,?'fmme Bl tation and Uniform Relocation Assistance Act of 1987,
State and local (b) TasLE oF CONTENTS.—
governments.

23 USC 101 note. ec. 1. Short title; table of contents.

Se
Sec. 2. Secretary defined.

TITLE I—FEDERAL-AID HIGHWAY ACT OF 1987

101. Short title.

102. Approval of interstate cost estimate and extension of interstate program.
103. Approval of cost estimate and authorization of appropriations for inter-
state substitute projects.

104, Authorization of approp for i system

105. Obligation ceiling.

106. Authorization of appropriations.

107. Federal-aid primary formula.

108, Elimination of madsxde obstacles.

109. Emergency call

110. Vending machme' and State police barracks.

112. Convict preduced materials.
113. Advance construction.

114. Interstate discretionary funds.

115. Flexibility of use of highway funds.
116. Interstate 4R program.

Federal share.

Emergency relmf

Railway-highway crossings
22. Indian employment and contracting.
23. Bridge program.
. Minimum allocation.
5. National bridge inspection program.

. Income from airspace rights-of-way.
nding for bicycle projects.
. Straf highway research program.
9. Highway planning and research.
0. Wildflowers.
31. National Highway Institute.

2. Prohibition against di and i as evidence of State reports

and surveys

3. Highway technical amendments.
Forest highways.
Regulation of tolls.
Implementation of certain orders.
. Combined road plan demonstration program.
38. Project eligibility
39. Eligibility of park and ride facilities.
140. Planning, design, and construction.
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Interstates :: Ending an Era

I-5 — 1994 Northridge Earthquake
Efficiency Act of 1991

105 STAT. 1914 PUBLIC LAW 102-240—DEC. 18, 1991
Public Law 102-240
102d Congress
An Act

Dec 18, 1991 To develop a mational intermodal surface transportation system, to nuthorize funds
- for construction of highways, for highway safety programs, and for mass transit

[H.R. 2050] programs, and far other purposes.
Be it enacted by the Senate and House cr,l' Rr,nr\mﬂmrwes of the
Lﬁ\:{r:;:ul United States of America in Congress asser
'g;cmﬂlm - SECTION 1. SHORT TITLE.
o This Act may be cited as the al Surface T ion
[nherL Efficiency Act of 1991".
m-wnmlnl
SEC. 2. DECLARATION OF POLICY: INTERMODAL SURFACE TRANSPOR-
:g % ey TATION EFFICIENCY ACT.

It is the policy of the United States to develop a National Inter-
modal Tranaportatmn System that is economically efficient and
the foundation for the Nation to
cumpele in the g[nhn] ecanomy and will move people and goods in
an energy efficient manner.

The National Intermodal Transportation System shall consist of
all forms of transportation in a unified, interconnected manner,
including the transportation systems of the future, to reduce energy
consumption and air pollution while prometing economic develop-
ment and supporting the Nation's preeminent position in inter-
national commerce.

The National Intermodal Transportation System shall include a
National Highway System which consists of the National System of
Interstate and Defense Highways and those principal arterial roads
which are essential for interstate and nal commerce and travel,
national defense, intermodal transfer facilities, and international
commerce and border ¢

The National Intermodal qmmpomuon System shall include
significant improvements in public transportation necessary to
achieve national for improved air quality, energy conserva-
tion, international competitiveness, and mobility for elderly persons,
persons with disabilities, and economically vantaged persons in
urban and rural areas of the count

The National Intermodal Transportation System shall provide
improved access to ports and airports, the Nation's link to world
COMMmErce.

The National Intermodal Transportation System shall give special
emphasis to the contributions of the transportation sectors to in-
creased productivity growth. Social benefits must be considered with
particular attention to the external benefits of reduced air pollution,
reduced traffic congestion and other aspects of the quality of life in
the United States.

The National Intermodal Transportation System must be oper-
ated and maintained w:th insistent attention to the concepts of

nergy growth, and
accountability. [’mmcea that resulted in the lengthy and overly
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Interstates :: Status Quo

Example: Floodplains & Transportation

e Part of Planning Process

e Alignment with NEPA on
projects

e 200,000 Bridges built using
floodplain regulation

* |nforms Construction,
Maintenance, and ER
activities

* Integrated in State DOT &
AASHTO approaches
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Interstates :: End of Status Quo?

Aging Infrastructure & Natural Events

AR '\ \*-‘_‘,’,
=\ \:\\‘%\\\f
W4
Hydraulics Safety 5

Bridges & Structures

@ ;’;gegra;ﬁin;gr:;j\/n;p;r?g}ninistration St ructures G eot ec_ h -



Interstates :: Resilience to Coastal Events

US 90 - Ocean Springs
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Outcomes :: Coastal Studies & Guidance

Highways in the
Coastal Environment

Second Editon
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Interstates :: Managing Assets & Risk
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Interstates :: GeoHazards

Rockslide (2009)
Bridges & Structures 5 ri, <
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Interstates :: Pavements

- -
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1-20 - Iowé Floodlng (2011)
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Interstates :: An Imperative for Change

Moving Ahead for Progress in the 215t Century

One Nundred Thoclfth Congress
of the
Mniced States of America

AT THE SECOND SESSION

Begun and held at the City of Washington on
the third day of January, two thousand and n

An Act

To authorize funds for Federal-aid highways, highway safety programs, and transit
programs, and for other purposes.

e of Representatives of
sembled,

Be it enacted by the Senate and Ho
the United States of America in Congress as
SECTION 1. SHORT TITLE; ORGANIZATION OF ACT INTO DIVISIONS;
TABLE OF CONTENTS,
(a) SHORT TiTLE.—This Act may be cited as the “Moving Ahead
i 21st Century Act” or the "MAP-21".
—This Act is organized into 8 divisions as follows:
ion A-Federal-aid Highways and Highway Safety
Programs,
(2) Division B-Public Transportation
(3) Division C-Transportation Safety and Surface Transpor-
tation Policy.
{4) Division D-Finance.
arch and Education
scellaneous.
urface Transportation Extension
on H-Budgetary Effects.
5 OF CONTENTS —The table of contents for this Act

(c) TAB!
is as follows:

Sec. 1. Short title; organization of Act into divisions; table of contents.
2. Definitio
Sec. 3. Effective do
DIVISION A—FEDERAL-AID HIGHWAYS AND HIGHWAY SAFETY
CONSTRUCTION PROGRAMS
TITLE I—FEDERAL-AID HIGHWAYS

ams

Subtitle A—Authorizations and Prog;

appropriations

g

1101. Authorizatio
1102, Obligation e
1103, Definitions.
4. National Highway System.
pportionment
I highway performance program
Emergency reliet.
Surface transportation program.
W ce development
288, taX eVASIon projects
d tunnel inventory and inspection standards.
Fr kbt d,
fon and air quality improsement program
L4

Highwa
National bridg
Highway saf

“ongestion mit

uerto Rico highway program
. pol

of projects to improve freight movem
zht advisory commitiees

Nati
Prioritiza
State fr
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ponses :: Policy

e FHWA Order 5520

Transportation System

Preparedness and

Resilience to Climate

0 e ler Change and Extreme
Weather Events

G . memorandum * Defines & places context

Vhat s the FHWWA's pol pep——
preparedness and resii
8 Vihatare the FHIA'S
9 Vhere can | obtain add|

] T EEREE of “Extreme Events”

Federal Highway Admi Federal-Aid and Federal Lands Highway
climate change and extf Programs

Federal Highway
Administration Classfication Code  Date  Office of Primary Interest
5520 Decenber 15, 2014 HEPHIF/FLH

relevant provisions of \ 1

Executive Order 13653 From: John R. Baxter LA In Reply Refer To: e

(EQ 13553), dated Novi Associate Adniing HIF-|

T mnepoviation OOT) F SEE WALl . FH WA ec’ es W a t are
HFL-1

2. Does this dirsctive ca P

directive. Giloria M. Shepherd 7

Associate Administrator for \'l‘lnmni

3 What is the backgrous Environment, and Realty

[ [ [J [ d
a Flwmaxa change o /' & ¢ -
appropriate scientific
um\-ﬂlulm

b The impacts of o
and changes in To: Directors of Field Services
extreme weathe Directors of Technical Services
are expected to Division Adminisicators

s T RN a p p r o a Ch es

Extreme weather events can profoundly impact trsnsportation infrastructure. Aduptation

ivoles adjusting the way the transportation commurity plans, designs, constructs,

opcrotes, and mainis onsporion nsmcture to rotet gaint impactsc
cvents. This the eligibility of

ch o Tunding under Federal Lands progeams, “ e e ofo
s s, e s .t o s s ([ ] l | l |
Federa i progpam s o i e e Pedera Lands progrom. These adaration
actvites can be applied 10 exsting sad plaaned fuclites o potect and

Tl of Federal highway investments and conserve funding resources. Note that no new
funding is being abded to adress adaptation needs. Program funds ore limited, and their
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FHWA Response :: Looking at Project Delivery

Goal: Mainstream consideration of risk, resilience, and
future conditions in transportation decision making

Planning Project Level

e Long Range e Environmental
Transportation Processes

Plans e Engineering

e Asset e Design
Management Plans

Bridges & Structures
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Operations and
Maintenance

* Emergency Relief

* Snow Removal
Programs




FHWA Response: Understanding Science (and limits)

While advancing in complexity, global climate models currently lack required fidelity
needed by engineers

142

.t

Ly ...

= not to scale

Resolutions
T42: 120 x 180 miles Mid-1990’s

T85: 60 x 90 miles Current

Resolution map: Warren Washington, NCAR
http://scied.ucar.edu/longcontent/climate-modeling T170 & T340 Future
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FHWA Response :: Studies, Pilots, & Case Studies
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FHWA Response :: New Technical Resources

Q

Transportation
Federal Highway
Administration

Publication Mo. FHWA-NHI-14-006
October 2014

U.S. Department of Hydraulic Engineering Circular No. 25 — Volume 2

Highways in the Coastal Environment:
Assessing Extreme Events

Bridges & Structures

U.S. Department of Transportation
Federal Highway Administration

Structures

Publication No. FHWA-HIF-18-018
June 2016

U.5. Dep of i i ing Circular No. 17, 2™ Edition
Transportation

Federal Highway

Administration

Highways in the River Environment-
Floodplains, Extreme Events, Risk,
and Resilience




FHWA Response :: Encourage New Technologies

Velocity (fp

L

EDC-4 - Collaborative Hydraulics: Advancing to he Next Generation of Engineering
. .l“-."., I_ 'l.'\l‘ Ry AN \:\‘5;\ I:x
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Interstates :: What’s Next?

Make it
resilient!

Bridges & Structures
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Support :: Future Interstate Study activities

Future Interstate Study

8 EAST B WesT S

The Interstate Highway System (IHS) is a key component of the US transportation system. While it makes up only 1.2 percent roadway
line-miles of the country's public road system, it handles nearly 25 percent of the total vehicle miles traveled (VIMT) annually and almost 40
percent of the nation's total truck traffic. The IHS of today, with a network little changed since its inception, serves more traffic than the
entire U.S. road network served when the IHS was authorized in 1956. However, what was once a premier system that stood as a symbol
and enabler of American growth and economic vigor is showing its age.

The Future Interstate Study is being done pursuant to Section 6021 of the Fixing America's Surface Transportation Act of 2015 which calls
for the Transportation Research Board to conduct “a study on the actions needed to upgrade and restore the Dwight D. Eisenhower

Mational System of Interstate and Defense Highways to its role as a premier system that meets the growing and shifling demands of the
21st century.”
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Outreach :: Engage our Partners!
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Focus :: Direction from Leadership!

New Administration, new Opportunities
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Questions?
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