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=5 50 years £ 2000: The most popular commercial jet, Boeing’'s 737, has its first flight

'S - Commercial Airplanes
1930: Sir Frank Wittle patents the turbojet engine 1 On Iy 1 8 CentS Of

3 ______— Taxis have a lifespan of 3-7 years depending on model and make of the vehicle

:‘|—Taxis are retired after 300,000 and 350,000 miles per vehicle There has been a 38% eve ry transporation

1897: German inventor, Wilhelm Bruhn invented the taxi meter—!

= . e B B In February 2011, New York City had around 4,300 hybrid taxis, almost 33% of New York's 13,237 taxis in service, the most in any city in North America - -
1895: The first wse if internal combustion engine buses— T ¥
TL—NJ Transit is the nation's largest statewide public transportation system providing nearly 857,000 weekday trips on 240 bus routes increase use of pu blic do' I ar su pports
3 3 s : : s 3 i z & = =
1863 The first section of the London Underground op.ens, making it the o.}'dc.est ..subway system in .the world— - Subway Train Cars _———During their lifetime, subway cars go through 48 wheels, 24 motors and 24 axles tran sSspo rtation since 1995 pu b I ic trans portat| on
1897: The first underground trainline in the U.S. opens in Boston— B = T L ——— By 2008, 666 retired NYC subway cars have been used to create an artificial reef off the coast of Delaware
1913: The first highway paved with concrete is built near Pine Bluff, Arkansas— PCC Concrete _—— By 2035, highway usage (and shipping by truck) is expected to double, leaving Americans to spend an average of 160 hours a year in traffic 1980-2005: Total VMT grew by 96% while lane o & i
e 1870: Belgian chemist, Edmund J. DeSmedt laid the first true asphalt pavement in the U.S. in front of City Hall in Newark, New Jersey = == _|—_I;\h20£5',:_traffli?_'pohngestéon ‘wastedk2.9 biIILc:.z g‘;a::lc;niﬂ. oi_‘lfuel andt4_.t2 billion 22%!;2 0: :\i?hlv:ay ulsgr?;‘tinl]e ited Stat miles of road increased by only 5.7% 25 /o Of the 1 l"lte rstate mi1 |eS are
1956 Federal-Aid Highway Act is signed. - — e National Highway System makes up of total mileage, yet it carries . of total travel in the Unite ates. -
T T D s L ;ef; ancj:o A ?rsfﬁc_l— Hot Mix Asphalt = _Urban Interstate highways make up 0.4% of total mileage but carry 16.3% of total vehicle miles traveled at more than 95% ca pﬂCIty
% 7 5 L4 P P | I L From 1997-2005, travel occuring under congested conditions in urbanized areas increased from 24.9% to 28.7%
late 1930°s: Canadian Engineer publishes a paper, “Luminous Marking for Highways,” that claimed the use of glass spheres in road markings adventageous— The National Forest Service decommissions an average of 2038 miles of road annually
early 1940°s: Durring World War 1, reflective beaded lines were used on highways to expedite traffic during blackouts—I Directional dividing lines on major routes are painted annually
Traffic Sighage Lane edge lines and dividing lines on lower volume routes are painted every two years
— i = A roximately 30,000 lane-miles are painted ever ear
Mobility verhead : a7 y 30, P V'
_r—Poorly maintained roadways, including faded road signs account for 16.3% of accidents according to NHTSA data
The total amount of track in the U.S. has been reduced from 250,000 miles in 1915 to 147,000 miles by 1998
s 1980- Str&_gg.fem Act deregu}&re’s the American raiﬂmg;d _ind“s"y_‘ J ———Amtrak owps,‘ope_rates 3.1% of its tracl_( network, only preserving their statutory rights for access on the rest of 21,095 mile network De man d fo r frei g ht trans p orta_
30s: The electrical system of Amitrak’s Northeast Corridor is installed Tt——Amtrak’s ridership and revenue has increased by 20% over the past & years 3 = 5
I—l ——r———93% of all rail ties are treated wood in North America t|on 1s ro ected to nearl
%Primaw rail corridors consist of 52,340 miles of track, roughly 50% of all Class 1 operated miles in the US - 1/3 of the entire U.S. freight network p j y
Energy 1966 First major use of concrete ties 42% of all intercity freight in the U.S. travels via rail including 70% of domestically manufactured automobiles and 70% of coal delivered to power plants do u ble by 2 035 - fro m 1 9 o 3
& o I
There are 257 locks in use in the U.S. - 30 were built in the 1800s and 92 are more than 60 years old H H H H
mid 1950s: Dieselisation of Class 1 Railroads Py ——— ———Ton-miles of rail freight have doubled since 1980, and density of train traffic has tripled The average rehabilitation cost per lock is $50 million - the USAGE can fully fund 2-3 projects per year The average age of billion tons to 37.2 billion tons
— Led & == T Rail-car capacity has grown by more than 5% in the past 10 years ’—25% of locks are less than 600 feet long and cannot accommodate an average size tow of 12 barges plus a towboat
| A modern, fully-laden container ships need a depth more than 45 feet and bulk vessels need more than 60 feet all fed erally owned
s _ . . o _ _ o Locks ——2020: volumes of international trade expected to double and containerized cargo is expected to triple locks is 60 vears | By 2020, 8 Out Of 1 0 Iocks in service W|II be outdated
Water 1938: Ridge Avenue bridge in Philadelphia is coated wsing zinc metahzmg—|
a 1936: Kaw River bridge in Kansas City is the first bridge protected by zinc metalizing — Zinc Metalizine ___r——More costly than painting, zinc metalizing protects steel &5 times longer than paint
3 E — Today, paint on the Golden Gate Bridge is touched up continuously
Brldge Paint Replacing the original paint with an inorganic zinc primer and an acrylic emulsion top coat on the Golden Gate Bridge took 30 years to complete
X 3 _,—1 out of 3 bridges in New York is classified deficient
1880s: Steel replaces wrought iron— Major Steel Bridge ————140,000 vehicles travel across the Brooklyn Bridge daily; it is 1 of 4 bridges in New York City rated in ‘poor’ condition —
i — — 150,000 vehicles travel every day across the Queensboro Bridge, originally designed to carry 110,000
19712: McLaughlin bridge as longest steel bridge constructed in the U.S. | late 1970s: Cable-stayed construction raised the bar for concrete bridges— aior ¢ : : 24.5¢9 of all bridges in
1964: Verrazano Narrows Bridge constructed as longest suspension bridge in the world— Major ’—200_2f S;’Jf} Ffan?sfo‘roath_?ng E:rsr BFJ}')??“QQ Skyway h = Lf)s I g p d
as single largest contract in CalTran’s history the are c aSSi ie
5 e & L
. : - ] : - - : : - = Short-sp: Stee dge - = : : : ; 5 _ P - -
et 1951: Walnut Lane Memorial Bridge in Philadelphia, Pennsylvania as first prestressed concrete bridge in North America— | Short-span Steel Bridge - Short span bridges make up over 2/3 of North America’s over 650000 inventoried bridges '—1080: Sunshine Skyway Bridge cable-stay collapse defici t
1970: Steel has replaced wrowught iron as the preferred material and many states developed standard plan truss bridges for ease of construction and standardization— Deck Steel Truss Bridge ericien
1855: The Gascomnade Bridge in Missouri collapses during the inaugural run of the Pacific Railroad— I— 2007: 1-25W Bridge in Minneapolis, MN collapse
Covered Wood Truss Bridge 69223 are structurally
1820-1850: Because wood is so abundant in the U.S., early truss bridges are constructed mainly from fitted timber members— K defl CIent
The Raritan River Smith St. Bridge in New Jersey is the most deficient, yet most heavily trafficked bridge in the U.S. =
Typica| Bridge I Pennsylvania has the largest number of deteriorating bridges — 5,906 out of a total of 22,271 in need of repair 7741 0 are funct'onally
=k The average age of US bridges is 42 years
_ : ; ; : " 5 e i _ 5 e obsolete
A handwoven grass bridge spanning 120 ft is rebuilt annually by about 1000 farmers in the Andean communities of Huinchiri, Quehue, Choccayhua, Ccolana and Chaupibanda; the practice is believed to be over 1000 years old
2004: New Jersey starls the first Solar Renewable Energy Certificate program =l R
e _C ar Panels Only about 11% of U.S.
2008: Department of Energy issues report 20% Wind Energy by 2030—___ IR _——50% increased capacity for wind power in 2007-2008 2000: Mar.{i.r;-.Co,:.rnfy SfUdQ‘E Spill, Martin County, KY ) power is now gener-
|—2008: TVA Kingstorn Fossil Fuel Plant coal fly ash slurry spill, Roane County, TN ated by sources other
1966 The median year generating stations in the coal fleet were built- — e - = = =
| I Coal Power Plants 90 percent of the 104 nuclear power plants in the US are already more than 20 years old and half have been operating for more than 30 years than coal. natural gas ElectrICIty de man d has |ncreased
R e = o r 62 nuclear power plants have been granted 20 year extensions beyond their original 40 year lifespan = = =
18r9: khreeiMile Isiand nuclearreacior meltdown—; Nuclear Power Plants —!——20 more requests for extension are pending and nuclear by about 25% since 1990 while
1888: Nikola Tesla delivered a lecture entitled A New System of Alternating Current Motors and Transformers where he presented his new inventions to the public for the first ﬁme—| . B R N R - = = =
: : g : e 2 _r Electrical capacity in the United States increased by 50% in 2008 The U.S rid results in constru ct| on of transm]sslon
1992 Deregulation of power generation and transmission through the Energy Folicy Act— Transformers —/ 28.8% is the average growth rate of power capacity worldwide i b -9 A &
late 1910s: The interconnection of small scale power networks was greatly spurred by the electricity requirements during World War I; larger generating plants were needed to provide power forto munition factories— Transmission Lines ity 300000 kilometers of lines make up the United States power transmission grid operated by 500 companies roll ing blackouts and fac' I 'tles decreased by abOUt 30 /D
1 157000 miles of high-voltage electric lines are in operation in the U.S. losses of $80 billion a yvear
D 91000 miles of underground electric cables makes New York's distribution system the largest in the world
o & =
1972: EPA passes the Clean Water Act— F. . 10% of se er pipe in the U.S.
L 4 B HF H 13 LT
is classified as “poor, very
1972: Major upgrades fo urban sewage ftreatment plants removed up to 95% of pollutanis re-entering the water supply Treatm T cENz T
e poor,” or “life elapsed
2003: 30 million gallons of raw sewage enitered the East River when
backup generators failed to work during the region-wide blackouwt If t h = t i t L
1850: Chicago plans to build a system of combined sewers, making it the first comprehensive sewerage system in the U. S.—| Collection - * € exisin g S ys e IS ex-
— - Sewers spill an esti- tended to serve all new
1950s: Expansion of water systems into suburbs f = (post- P ——The U.S. has 600000 miles of public owned pipe mated 1.26 trillion H
g e s (poSt-VWWWII) = ASCE Cotirmialcs DTt of sowe Pine ot capita gallons of untreated growth without renewal or
1920: Expansion of urban water systems—___ ENertIMIrela Mzl o= N ol I R ke pele 1= _——— 772 cities containing more than 40 million people in the U.S. have combined sewer systems replacement 44 0/0 will be
: sSsewagdge every year
1880 Development of urban water systems — = . - " . 15% of the 6700 miles of pipe installed more than 100 years ago in New York City = classified as such
1801: Philadelphia developes the first centralized Cast Iron PIpE:S Uate IBOOSJ :l‘—New York City manages to replace 60 miles of pipe per year; it would take over 100 years to modernize the system accordi ng to the EPA
water distribution system in the U.S. ] D RTEOE S S s : . A significant portion of Philadelphia’s pipes are 150-200 years old
1880s: Physicians link disease outbreak to contaminated water supplies —I ablel =lalsaast el Bl s,
18017 Philadelphia developed a steam engine pump to extract water from the Schuylkill River to an elevated reservoir for future distribution — Pumping Stations - concrete Structures . 90% of public water systems in the U.S. citizents obtain water from groundwater supplies
1 o 34% of Americans are supplied with treated groundwater, while 66% are supplied with surface water The U.S. has 10 times
1900-1910: Philadelphia takes on citywide water filtration, building 5 new plants, making the project the largest filtration works in the world J Trunk Mains = The ll.5-loses 6 bilion:gallons of water. per day due fo: over 240,000 water main breaks annually ; -
2 i & £ g oy g City Tunnels 1 and 2 deliver water to New York City; built in 1917 and 1936 the tunnels have never been shut down for inspection or repair more drlnklng water
1974: Safe Drinking Water Act established to ensure close monitoring of contaminants in public water supply — Treatment Planis MNew York City began constructing City Tunnel 3 in 1970; it will cost $6 billion and should be completed in 2012, 40 years after the began facilities than wastewa-
_———Boston, New York City, San Francisco and Portland, Oregon do not need to treat their surface water sources beyond disinfection t - - tf ililiti
__—— California’s water system was designed to serve 18 million people, but it currently supplies 38 million, more than double erireammen acuifnes
2005: New Orleans levee failures during Hurricane Katrina — 1988: Congress passes the Ocean Dumping Ban Act. ——  Dewatering reduces the liquid volume of sludge by 90%, sludge is initially only 3-5% solids
1927: The Great Mississippi Flood levee breach —! forbidding ocean disposal of sewage sludge by 1992 T L — Biosolids must be dewatered to be recycled as fertilizer or fill at reclaimed mine sites : e
1968: The National Flood Insurance Act establishes the 100-year flood as a special flood hazard area — Lev _————43% of the population lives in a county protected by levees There is no definitive record of how many levees there
gt —L—26% is the chance of experiencing a 100 year flood event during the life of a 30-year mortgage = =
el p are in the U.S_, nor is there an assessment of the cur-
1920: The creation of the Federal Power Commission increased development of hydro-electric power plants — Chars—slse i B B 10 states keep records of levees within their borders o o
Y sl=lils [He =i 23 states have agencies responsible for levee safety rent condition and performance of those levees ~ = =
1933: The government created the Tennessee Valley Authority as it became apparent that large dams could also be used for flood control, navigation and irrigation — Large Dams __—The Grand Coulee Dam in Washington state is the largest producer of hydro-electric power in the United States 17.6 A) of dams in the United States
1930s: Hoover Dam as one of world’s largest structures and producers of hydro-electric power i i & r——— More than 1/3 of all dam failures or near-failures since 1874 have happened in just the last decade g - - L)
I 1800 high hazard dams need repairs but only 80 have been repaired are rated pOtentlal Iy h Ig h hazard

Small / Medium Scale Dams S

30 different dams in New Jersey's Burlington County failed or were damaged after a period of particularly heavy rainfall in 2004

r Deep Geological Repository _r In 1987, Congress amended the Nuclear Waste Policy Act to designate Yucca Mountain, Nevada as the only site to be characterized as a permanent repository for all of the nation's nuclear waste

1987 Congress amended the Nuclear Waste Policy Ac designa Ywcca Mour Nevada as e only site to be characterized as a perm I o he nation's nuclear waste 1 = = 2 i 2 E = 5 . B - 3 2 i B = B Lo 2

1987 Congress amended the Noclear Wasle Policy/ Ach fo designate-yrcea Moupiain, Nevads asithe only site 1o be chardclerizedias 8.p of the nation’s nuclear waste Radioactive waste has a predicted lifespan ranging from 12000 - 100000 years, but the Nuclear Waste Policy Act only required a permanent deep-geoclogic disposal of HLRW containment of waste within waste packages for only 300 years
HLRW Active Molitoring _——— Practical studies only consider up to 100 years as far as effective planning and cost evaluations are concerned

At the Waste Isolation Pilot Plant disposal operations are expected to continue until 2070 with active monitoring for a further hundred years.

Waste Incinerator 90% of medical waste is incinerated at roughly 2,400 medical waste incinerators in the United States
1967: 30 mie garbage siick composad primariy of medical waste washes up on mutple East Coast beacnes————————— JRL SN~ : The .S, produces

1980: Low-Level Radioactive Waste Policy Act requires each state fo provide disposal capacity for waste generated within its bo.r'de.rs—| ow Level Radioactive Waste (LLRW) Active Landfill ||—9N<;;§r2:i:; 1?23;\;5?ﬁ?gs£,e:lL\;\::ir:nllfs;recc: zgégziﬁflsc:::\agl z:—:ot:-_\I:quptISt, down from 1,273 =sites in 2004 21 4 . "_
; over miiion

> 2008: 24,896 brownfield sites awaiting redevelopment in 188 U.S. cities
LLRW Subsidence —— LLRW subsidence occurs over longer periods of time due to the slow deterioration rate of high-integrity containers

1988: The Medical Waste Tracking Act established a cradle-to-grave fracking system utilizing a generator initiated tracking for.r'n—|

A tons of hazardous
LLRW Institutional Control _———— Contemporary landfills with persistant hazardous wastes are

) ) . thought to need effective lifespans approaching 1000 years waste reg ulated by
1980: Swubtitle C of the Resourse Conservation and Recovery Act addresses the disposal of hazardous waste — H d s Wast HW) Acti L dfill ,—Industrialized countries generate more than 920% of the world's annual total of some 325-375 million tons of toxic and hazardous waste, mostly from the chemical and petrochemical industries
3 2 raous aste ) clive Lan I Texas, Tennessee, Louisiana, Michigan and Illincis account for 70% of all hazardous waste generated in the U.S. RC RA
1978: Love Canal Chemical Dump leakage, New York State- 1 . There are 21 commercial hazardous waste landfills in the U.S. per year

1994 With the passage of the North American Free Trade Agreement, the U. 5. begins fo import hazardows waste from Mex.r'co—L —2010: Apex Regional landfill in Las Vegas, Nevada is the largest landfill in the country

1980: Government passes the Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA) to address hazardous waste dumping and post-closure cm’}.!‘am;".i':da.h"on—| HW Post Closure Care —20710: Roosevelt Regional Landfill, Washington, is the largest daily receiver of MSW

—— The EPA claims that yard trimmings and food residuals together constitute 23 percent of the US waste stream

| L 56.9% of yard trimmings were recovered for composting or grasscycled in 2000, an increase from the 12% recovery rate in 1990
—,—There are 726 landfill facilities in the South, the most of any region in the U.S. The composting industry that has grown from less than 1,000 facilities in 1988 to nearly 3,800 in 2000

—— —— There are only 134 landfills in the entirety of Northeast region of the United States, yet there are 300 landfills in Alaska alone

L Pennsylvania is the largest waste importer in the U.S., New York is the largest waste exporter

Pierre Bélanger's Landscape Infrastructure: Urbanism beyond Engineering (MIT Press, 2013).

© 2012 OPSYS. Graphic created by OPSYS/Alexandra Gauzza. A full color version will appear in

1976: Government regulates MSW dumping with passage of Resource Conservation and Recovery Act — I

SW Active Landfills
2001: Closure of Fresh Kills landfill in Staten Island, NY, the largest landfill in the world — T

389.5 million
tons MISW

—2010: Roosevelt Regional Landfill, Washington, is the largest daily receiver of MSW were generated

HDPE G membranes

1991: EU landfill directive enswures financial security and aftercare measuwures for a period of at least 30 years —1 MSW Active Aftercare _———The garbage business in America generates $52 billion per year

1967 Two people were killed and a further two injured when a methane — .

gas explosion tore apart a single story home in Atlanta, Georgia MSW Landfill Gas Collection EEA ealimates £h36 gas collechibn eficiency in LIS landfills

L——2006 IPCC report estimated 20% landfill gas recovery efficiency in 201 0, 270

|
million tons
1975 The first commercial landfill gas-to-energy project
at Rolling Hills Estates in Califorrnia opened l ! Infiltration Barrier (cap) were Sent to
® S T R —— . -— . - > vey revealed 82% of landfill cells had leaks landfills

This chart visualizes the lifespans of equipment associated with waste, water, energy and transportation systems across North America. As we approach—and pass—the breakdown point for many post-WWII urban infrastructures, important questions emerge. What and how should we rebuild? How do we build in the face of dynamic climates and coastal hazards? Should we design for permanence or for failure? Should we build stronger or weaker structures? Can natural systems
be coupled with technological facilities? Cross-disciplinary action by ecologists, urbanists, historians, geographers and engineers is necessary as we construct the next generation of public works projects for an era of unprecedented change and uncertain risk. Data is compiled from the following organizations: American Association of State Highway and Transportation Officials, American Institute of Physics, American Iron and Steel Institute, American Society of Civil Engineers,
American Society of Civil Engineers’ Report Card for America’s Infrastructure, American Water Works Association, Asphalt Institute, Association of American Railroads, Bio-Cycle, Canadian Council of Ministers of the Environment, Center for an Urban Future, Clean Air Council, Earth Engineering Center of Columbia University, Federal Aviation Administration, Federal Emergency Management Agency, Federal Highway Administration, Federal Transit Administration, Gotham Gazette,
[-Corp International Inc., New Jersey Transit, New York City Department of Transportation, The New York Times, Ohio Department of Natural Resources, Passenger Rail Working Group, Railway Tie Association, Rand Infrastructure, Safety and Environment Center, Transportation for America, United States Department of Energy, United States Department of Transportation, United States Environmental Protection Agency, United States Nuclear Regulatory Commission.
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