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More than one million miles of water lines run beneath this 
country’s streets, enough pipe to circle the globe 40 times. To 
keep this vast network operational — to continue providing 
Americans with the fresh drinking water they enjoy every day 
— will cost at least a trillion dollars over the next 25 years.

So says the American Water Works Association in Buried 
No Longer, a report released in February that surveys the 
national need for replacing old pipes and adding new ones 
to accommodate population growth and migration. When 
forecasting out a little further to 2050, AWWA raises the 
price of the upgrade to $1.7 trillion. And that just covers 
underground lines for drinking supply; it doesn’t include the 
dams, storage tanks, pump stations, treatment plants, and 
myriad other mechanisms required to manage the country’s 
water resources.

On the whole, the state of American water infrastructure 
demands serious attention. Some of its components have 
been in place for a century or longer, according to the U.S. 
Environmental Protection Agency, which also notes that 
every year the country suffers 240,000 water main breaks and 
up to 75,000 sanitary sewer overflows. Predictably, service 
disruptions have been mounting.

Additional reason for concern can be found in the 
American Society of Civil Engineers’ most recent Report 
Card for America’s Infrastructure. Published in 2009, the 
comprehensive evaluation issued a grade of D- (between poor 
and failing) in the categories of drinking water, wastewater, continued on page 2

and levees. Dams fared slightly better, garnering a D (poor).
ASCE’s San Francisco Section, however, has offered a more 

encouraging assessment for the Bay Area. The chapter’s 
own 2011 infrastructure report card gave the region’s water 
systems a B- (just below good) and wastewater systems a 
C+ (just above mediocre). Although those marks look a lot 
better than the national ones, room for improvement remains. 
Toward that end, the San Francisco Section’s report card 
called for annual investments of $20 million in regional water 
systems, and $80 million in regional wastewater systems.

In the words of Art Jensen, general manager of the Bay 
Area Water Supply and Conservation Agency, “Clearly, if 
you’re trying to rebuild aging infrastructure, you’re going to 
spend a great deal of money.”

He should know — his agency depends on the Hetch 
Hetchy Water System, which is mature, massive, and 
currently in the middle of a $4.6 billion upgrade dubbed the 
Water System Improvement Program. That hefty sum will 
pay for 86 rehabilitation projects across the 260-mile system, 
which not only supplies BAWSCA’s 26 constituent partners 
across San Mateo, Santa Clara, and Alameda counties, but 
approximately 800,000 customers of the San Francisco Public 
Utilities Commission as well.

Jensen mentioned that parts of the system date back to 
the inauguration of President Lincoln, and that much of it was 
built during the 1930s. The system has suffered from deferred 

Woes of a Worn-out Water System

Infrastructure: It supports everything we do, yet we 
rarely even notice it. Aiming to give it greater visibility, 
this special edition of the Monitor focuses on the 
problems that arise as infrastructure ages — in water 
systems (this page), bridges (page 3), transportation 
(page 5), parks (page 6), and engines (page 7). Consider 
this a prompt for an important civic conversation.

AGING INFRASTRUCTURE EDITION

photo of the eastern span of the old (right) and new (left) San Francisco-Oakland Bay Bridge
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Woes of a Worn-out Water System (from page 1 )
maintenance, he said, and was “designed to standards before 
we knew as much about earthquakes as we know today.”

For example, take Calaveras Dam in southern Alameda 
County. Upon completion in 1925, it stood as the biggest 
dam of its kind in the entire world, necessitating 14 years 
and two attempts to build. On the first try, construction crews 
relied on horse-drawn carts; by the second try, technology 
had advanced to the point where they were able to employ 
steam shovels.

“It was a beautiful dam that had architectural significance 
at the time,” remarked SFPUC Project Manager Dan Wade, 
but “as our understanding of seismic vulnerability and 
seismicity has increased over the years, it’s been recognized 
that the existing Calaveras Dam was vulnerable to ‘slumping’ 
in a major earthquake, where you would have liquefaction 
induced in the foundation.” He said buttresses were added 
in the 1970s to address the problem, but subsequent studies 
prompted SFPUC to lower the adjoining Calaveras Reservoir 
to 40 percent capacity in 2001. Otherwise, a 7.25 magnitude 
temblor along the Calaveras Fault — a mere 500 yards away 
— could result in the dam’s catastrophic failure.

Last September, work began on a new Calaveras Dam. 
Scheduled to be finished by 2015 at an expected cost of 
$421 million, the replacement looms as the largest of the 
rehabilitation projects in the Water System Improvement 
Program. Big or small, however, none of those 86 projects 
stand alone, given their collective function to enhance the 
dependability of SFPUC’s water delivery capability. And while 
each poses a unique set of logistical challenges, figuring out 
how to execute them concurrently represents a complex task 
unto itself. “It’s a process that took many years to plan and 
develop,” Wade attested.

This emphasis on coordination is pivotal when implementing 
repairs on any aging water system. As the East Bay Municipal 
Utility District’s Xavier Irias commented, “It’s not just looking 
at each project, but how they all fit together.”

The director of engineering and construction for EBMUD 
explained that some segments of that system run every single 
day, and therefore can’t be easily taken offline for refurbishing. 
The agency encountered this predicament when conducting 
a seismic retrofit of the Claremont Tunnel, which carries water 
across the Hayward Fault to roughly 800,000 customers. In 
order to perform the retrofit without leaving those customers 
dry, EBMUD had to set up a series of temporary pumping 
plants and reconfigure the flow of the system. With alternate 
conduits in place, the agency could shut down the tunnel and 
handle the retrofit. The job was completed in May 2007.

“We were kind of glad to get it behind us,” Irias said, 
“because it was a tricky operation to be able to provide water 
to all those people with the main tunnel out of service.”

Another task that has proven formidable, he revealed, “is 
just figuring out which component of that system needs to be 
replaced or refurbished next.” To make those determinations, 
the agency constantly administers detailed assessments of 
its infrastructure to identify signs of deterioration. Evaluation 
of that which lies buried can get particularly complicated, 
involving a combination of Geographic Information System 
mapping technology, field data, and listening equipment.

Above or below ground, there’s plenty to assess. EBMUD 
maintains 29 dams, 156 reservoir tanks, 145 pumping plants, 
five water treatment plants, 270 miles of aqueduct pipes, and 
4,100 miles of distribution piping — and all of that doesn’t 
even include an expansive wastewater division. Most of the 
system has racked up a lot of years, too, so the agency has 
to stay vigilant in monitoring everything. “We’re not going to 
replace stuff that’s still serving us well,” Irias said, “but if we 
see that reliability is diminishing, we need to be ready to deal 
with that fairly quickly.”

While burdensome, attending to these weaknesses 
opens up opportunities for EBMUD to augment the system’s 
capacity and safety with better parts. Of course, any provider 
would prefer to replace aging infrastructure with equipment 
of higher quality, when that option has economic feasibility. 
Steve Welch, assistant general manager at Contra Costa Water 
District, offered that his agency takes this approach with 
upgrading its pump stations. And these sorts of moves can 
sometimes help pay for themselves; as Sonoma County Water 
Agency Chief Engineer Jay Jasperse noted, “By investing in 
new technologies — like more efficient pumps and meters 

Workers conducting initial excavation work on the Calaveras 
Dam in the early 1900s. photo courtesy of the 

San Francisco Public Utilities Commission
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By Beth Hillman

You’re walking through a vast, grassy park, almost two 
miles long. Bicyclists zoom by and players rally on tennis 
courts. In front of you is downtown Oakland; the San Francisco 
skyline looms behind. Below you — a lot of water.

This park, which exists only in an architect’s designs, is 
located on the current eastern span of the Bay Bridge, which 
is slated for demolition after the new bridge is completed 
in fall 2013. Officials say that seismic concerns prevent the 
infrastructure from being repurposed, but some envision the 
75-year-old bridge reborn as a public space.

This includes Ronald Rael, an architect and UC Berkeley 
architecture professor. In 2009, his firm, Rael San Fratello, 
released plans for the Bay Line, a vision of a retrofitted eastern 
span to include a large park — complete with a climbing wall, 
bike path, sports facilities, and gardens — along with shopping 
areas, a museum, or even housing on the lower level.

“It’s such a great space, with the lower deck and the 
unbelievable views. I can imagine it being the centerpiece of 
Bay Area attractions,” Rael said. 

Taking into consideration issues of the bridge’s engineering 
and potential costs, the firm developed this concept in a 
matter of weeks, Rael said, as an initial exploration of the idea. 
“We put it forward to open the conversation,” Rael said. Sure 
enough, the designs garnered press and public attention.

The following year, Frederic Schwartz, an architect and visiting 
professor at UC Berkeley, tasked his students with developing 
other ideas for creative reuse of the infrastructure. After meeting 
with structural engineers to understand the possibilities and 
limitations of the space, students developed a variety of 
concepts, Schwartz said, ranging from parks and gardens to a 
linear neighborhood and even a self-contained farm, including a 
market for selling the produce and housing for the farmers.

“The projects spanned the realm of what could be there, 

but they weren’t designing out of the range of possibility,” 
Schwartz said. “We felt that what we were doing, with just 
minor modifications, could be possible.”

Such projects are not without precedent. Abandoned 
infrastructure has increasingly been repurposed as public 
spaces, including the Promenade Plantee in Paris and the 
BeltLine in Atlanta. In fact, Rael’s plans for the Bay Line were 
directly inspired by New York’s High Line, a linear park built 
on defunct railroad tracks, perhaps the most famous recent 
example of such a project.

Rael and his wife studied architecture in New York and 
were greatly impressed by the rebirth of the railway as a 
public space. “We had, I believe, the only apartment in New 
York where you could walk out onto the High Line before 
it was the High Line. It was kind of our backyard, and we 
saw it go from being our backyard to being the backyard of 
Manhattan… We started talking about how fantastic the Bay 
Bridge would be as a public park.”

But Caltrans and Metropolitan Transportation Commission 
officials say that repurposing the eastern span of the Bay 
Bridge is impossible, due mainly to the very seismic concerns 
that require it to be rebuilt.

“There’s an enormous incentive to want to save a historical 
structure, but the Bay Bridge is one of the worst possible 
candidates one could think of to want to try to maintain — 
as cool as it would be,” said Randy Rentschler, director of 
legislation and public affairs at MTC.

The bridge’s foundation, Rentschler said, “rests upon 
hundreds of feet of mud,” which, combined with the now 
outdated technology at the time of its construction, make it 
highly susceptible to earthquake damage, as learned during 
the 1989 Loma Prieta quake, when a section collapsed.

A Bridge Reborn? New Visions for Old Infrastructure

continued on page 4
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and computer systems that can accurately measure water 
use and anticipate demands — we can reduce energy bills 
and lower our greenhouse gas emissions.”

With all the exciting possibilities that “new technologies” 
may represent, however, the key word for the managers of 
water agencies everywhere is “investing.” They have read 
the reports and observed the effects of time on their own 
systems — which means they’ve been eyeing their budgets 
as well. They know that pipes aren’t getting any younger, 
and Americans aren’t getting any less thirsty.
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“Most folks do not have a full understanding of how close 
the Bay Bridge was to a catastrophic event,” Rentschler said. 
“It was not too far away from tumbling right over on its side... 
Fundamentally, without overstating it, when an earthquake 
happens, it’s a significant risk.”

According to Abolhassan Astaneh-Asl, a UC Berkeley 
professor of civil and environmental engineering, however, 
retrofitting could alleviate these concerns, making it possible 
to reuse the infrastructure.

The Bay Bridge, Astaneh-Asl said, was designed at a time of 
concern about an attack on San Francisco and made to be able 
to carry heavy military equipment, like tanks and ammunition. 
“The existing Bay Bridge, having been designed to carry such 
a heavy military load, should be easily able to carry the weight 
of light-weight structures,” he said.

Furthermore, Astaneh-Asl believes the cost of retrofitting 
the bridge would be less than demolishing it. “Demolishing 
a bridge in the middle of the San Francisco Bay is a major 
undertaking,” he said. “You can’t use explosives and you cannot 
just cut the pieces and drop them in the water… You have to 
disassemble it, which is more expensive than the assembly.”

In addition, Astaneh-Asl said, the foundations will have to 
be removed, since they would create a hazard to shipping 
traffic. Also, according to California law, certain materials 
must be recycled, he said, presenting another challenge and 
additional costs.

But Rentschler said the demolition process is no cause for 
concern. “The bridge is not going to be plopped into the water. 
It’s going to be deconstructed,” he said. “It’s something well 
within the capability of a whole host of engineering firms to 
do this properly — it’s not rocket science.”

At this point, a contractor has not yet been selected to 
handle the demolition process, but the idea of repurposing 
the span seems to be off the table. But when the estimated 
cost of the deconstruction process is announced, Rael said, 
he hopes to develop a more serious proposal for reuse of 
the span, which he believes could be competitive in cost. He 
also envisions that other architects will rally around the idea, 
creating the possibility for a major symposium on the topic or 
even an international competition to select a design.

As the date of the bridge’s demolition draws closer, Rael 
said he believes that the public will become more engaged 
in the issue — which he said is the only way the idea of 
repurposing the bridge could become a reality.

“It’s the domain of Caltrans, and Caltrans doesn’t have 
interest in doing this. It would have to capture public interest 
so that Caltrans would bow to greater forces than their own 

trajectory,” Rael said. “If people in the Bay Area stand behind 
it, there could be something amazing there. Otherwise, it 
could be another situation ... where a beautiful structure is lost 
to the past.”

A Bridge Reborn? (from page 3 )

M

After the eastern span of the Bay Bridge undergoes 
its presumptive demolition, many Bay Area residents will 
remember it in the context of tedious commutes or traffic 
jams. But for some, like those who spent decades working 
on the bridge, memories are deeper, more complex, and, in 
some cases, quite fond.

UC Berkeley’s Regional Oral History Office has undertaken 
the task of documenting experiences of people with strong 
connections to the bridge, including engineers, painters, 
welders, and riveters for whom it was a place of work.

State and federal law require a “historical mitigation 
process” when a structure of national significance is 
demolished, in order to consider its historical significance, 
said Sam Redman, project manager at ROHO. The oral 
history series is being sponsored by Caltrans as part of 
this process.

“What’s exciting is that they see this not only as a 
requirement but also as an opportunity to celebrate and 
look back on some of the history, not just in a celebratory 
fashion but also to consider its significance in labor and 
political history in the Bay Area — and transportation 
history, ranging not only from what it did to people’s lives 
as they commuted, but to the very real impact it had on 
communities,” Redman said.

The project comes at an opportune moment, as the 
Oakland Museum of California will be able to incorporate 
its results into a major exhibition about the San Francisco 
Bay scheduled to coincide with the opening of the new 
bridge in fall of 2013, Redman said.

The planned series of 10 to 15 interviews will help place 
the bridge in a historical context, examining its both positive 
and negative effects. “When the bridge opened, it was a 
major turning point for the Bay Area,” Redman said, and it 
caused big changes in communities, such as the movement 
of San Franciscans across the bay into suburbs.

Interviewees will also likely include select experts who 
can contextualize the bridge’s architectural significance, 
Redman said, adding that the bridge was “without a doubt 
one of the most significant architectural achievements” of 
its time.

So far, possible subjects include a retired painter who 
worked on the bridge for three decades and the winner 
of a “Miss Bay Bridge” contest held at the opening of the 
bridge, Redman said.

Anyone with a significant connection to the bridge who 
would like to share recollections can call (510) 643-2106.

PRESERVING BRIDGE MEMORIES
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By Alec MacDonald

“In the United States we have been so parsimonious with our 
transportation funding that our older systems have been allowed 
to fall apart,” declared Rod Diridon, Sr., executive director of 
the Mineta Transportation Institute at San Jose State University. 
Addressing the issue of aging transportation infrastructure 
in an interview with the Monitor, the former Saratoga city 
councilmember and Santa Clara county supervisor repeatedly 
emphasized that the real problem boils down to dollar signs.

“We know where the aging infrastructure is, we know 
where the mass transportation choke points are, we know 
where the highway choke points are, and it’s just a matter 
now of finding the funding to implement the remedies,” he 
said, explaining that Bay Area transportation planners have 
fixes in mind, but no finances in hand.

He offered a few suggestions for how to generate those 
finances, starting with raising taxes on gasoline. Although the 
idea would seem a political nonstarter, especially under the 
current economic conditions, Diridon claimed “the public will 
accept it if they know where the money is going and they 
know it’s not going into administrative overhead.” Research 
from his organization has suggested as much; MTI conducted a 
national survey in March that found 58 percent of respondents 
supported adding 10 cents to the federal gas tax to help pay 
for maintenance of streets, roads, and highways. And Diridon 
believes that with the erratic fluctuation of gas prices “up and 
down like a yo-yo, a 10-cent gas tax increase isn’t even going 
to be observed by the public.”

Vigilant pump watchers will surely disagree, and nowhere 
more strongly than in car-crazy California. In fact, earlier this 
year there was talk in Sacramento of capping state gas taxes 
to ease the burden on drivers.

Those who favor such action may not welcome Diridon’s 
other suggestions for covering infrastructure rehabilitation 
costs, either. Anticipating that gas taxes will yield diminishing 
returns as vehicles gradually consume less gas due to 
improvements in fuel efficiency, he argued that a use tax might 
serve as a preferable long-term alternative. In this scenario, 
drivers would be charged a fee based on how many miles 
they travel. Diridon mentioned that Oregon has already been 
testing the waters on this possibility, and indeed, the Corvallis 
Gazette-Times reported that in 2013 the state Legislature will 
likely consider a bill levying such a tax on electric cars.

While charging this kind of fee for car use represents uncharted 
territory, fees for road use have been around a long time and 
represent another option. Diridon pointed out that Europe 
has extensive tollways, as does the East Coast, and that those 

thoroughfares benefit from proper maintenance and regular 
upgrades because they create their own revenue. He noted Bay 
Area bridges enjoy the same arrangement, and speculated that 
the region’s highways might need to follow suit in charging 
tolls — a strategy that “is effective, but it isn’t very popular.”

None of Diridon’s suggestions stand to win unanimous 
approval, but he’s hoping for enough to achieve some 
measure of change in the status quo. Otherwise, he sees dire 
consequences ahead.

“Back in the ’50s and ’60s and early ’70s we were the best 
in the world at moving people and product,” he contended. 
“Now we’re far behind every other industrialized country 
in terms of modern mass transportation systems, and even 
modern highways.” In his estimation, failure to keep up with 
the pace of infrastructure enhancement has put the U.S. at an 
enormous competitive disadvantage in the global marketplace. 
He predicted that industries will abandon commercial hubs such 
as Silicon Valley if transportation gridlock hits a critical mass, 
“because they have to be able to get their people to work.”

Not only did he forecast trouble for the economy, he 
also expressed concern about the environment, due to the 
emissions produced by all that gridlock. “I have children and 
grandchildren, and I worry about the condition of the world that 
we’re leaving them,” he said in apprehension over changes to 
the climate created by those emissions. Bemoaning the fact that 
America represents only four percent of the planet’s population 
yet produces 30 percent of its greenhouse gases, he reckoned 
that “eventually we’re going to become a pariah.”

Remaining fixated on global comparisons, Diridon again 
stressed a broad view in his final comment. “If we don’t 
maintain our infrastructure and modernize it,” he concluded, 
“then we will not be able to compete internationally.”

Postscript: After this interview was conducted, the Metropolitan 
Transportation Commission and the Association of Bay Area 
Governments authorized study of a proposed vehicle miles 
traveled tax at a joint meeting on July 19.

Losing Ground in the Global Transportation Race

The Monitor would like to acknowledge recent donations 
from Horst Bansner in the memory of Eva Alexis Bansner and 
from Yvonne Koshland and Marion Taylor. Such generous 
financial contributions are greatly appreciated, and help 
this publication continue to fulfill its mission. Donations 
to the League of Women Voters of the Bay Area Education 
Fund, a 501(c)3 organization, are tax-deductible.

THANK YOU FOR YOUR SUPPORT
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By Vivien Kim Thorp

In July 2011, the San Francisco Section of the American 
Society of Civil Engineers released an updated report on 
the Bay Area’s infrastructure, grading its nine counties on 
“subjects” ranging from roadways to urban stormwater 
and flood control. Parks, one of nine categories, included 
recreational, open space, and special use facilities. Together, 
they earned a barely passing C-. The good news was the 
situation hadn’t worsened since the original survey, published 
in 2005. The bad news was that things had not gotten better. 
Without $50 million a year in dedicated funding, the report 
stated, parks were unlikely to make the grade.

In addition to recreational and health benefits for users, parks 
also provide ecological diversity and important development 
buffers for communities as a whole. The diverse needs they 
serve are reflected in their infrastructure inventories. Major 
assets range from urban swimming pools to vast preserves, 
roads to ranger stations, horse trails to historic buildings. Parks 
must often maintain their own tarmac, bridges, and sewage 
and water needs, in addition to visitor centers, restrooms, and 
trails. And a balance must be kept between maintaining older 
structures versus replacing them, as well as accounting for the 
needs of new land acquisitions.

For the Bay Area report, ASCE’s San Francisco Section 
had asked park professionals to gauge conditions, capacity, 
deferred maintenance, safety, and security. Would an open 
space’s resources serve a growing population? Would 
structures wear well during serious seismic activity? Were 
facilities like playgrounds physically safe?

Six years later, things were reported status quo, said Mike 
Kincaid, chair of the San Francisco Section’s infrastructure 
committee. “Folks were like, ‘Hey, not much has changed since 
2005’.” A lack of funding was the core concern. “Agencies 
and districts — those responsible for park infrastructure — are 
wanting to fund improvements and do maintenance,” Kincaid 
said, “but there are very limited funds available to do that.”

Let Nothing Go to Waste
The East Bay Regional Park District comprises 112,000 

acres, with 65 parks, 125 miles of paved road, and more 
than 1,200 miles of trails. Much of the 78-year-old district’s 
infrastructure costs relate to roads and restrooms, but it also 
has to continually renovate or replace systems and structures 
built during the mid 20th Century.

Parks such as Tilden Regional Park, founded in 1936, have 
historic character and the aging structures that go with it. “You 
can imagine how many sewer and water lines you can’t see 

under those green lawns that are 60 or more years old,” said 
Anne Scheer, chief of park operations for EBRPD. “Sometimes 
we spend a lot of money when a waterline breaks.” The same 
goes for buildings. “Structures that were built right the first 
time are remodeled,” she said of older buildings, some of 
which were built on brick or supported by railroad ties. “But if 
the foundation isn’t good, it usually means a demolition.”

Restrooms, continually billed a top priority by the public, 
require constant attention. Many are situated in remote areas 
without sewage or water systems. To serve this need, the 
district has 300 chemical toilets and 20 vault toilets, all serviced 
by a 3,000-gallon sanitation truck. Replacing chemical toilets 
— which must be pumped out up to several times a week 
— with concrete durable toilets makes a sensible but costly 
long-term investment, at $30,000 apiece.

One of the largest infrastructure costs for the district is 
pavement. For the past seven years, Scheer’s staff has been 
using StreetSaver, a computer program from the Metropolitan 
Transportation Commission. The program assesses road 
issues and targets early prevention projects to reduce costs; 
for instance, indicating patches of road for which a new 
top layer would prevent more costly damages, like cracks 
and pitting. The district has begun a similar program with 
other maintenance projects, entering a log of 20 years of 
maintenance into a database that will help predict and prevent 
major problems.

Several large infrastructure projects sit on the EBRPD 
horizon. Del Valle Regional Park gets power from the nearby 
city of Livermore, but pumps water for lawns, toilets, and 
drinking from Lake Del Valle. “The water treatment plant was 
built in the ’70s,” said Scheer. “The state changes drinking 
water regulations often, and we still pass. But we are not 
sure for how much longer.” Replacing the system, Scheer 
estimated, would cost $3 million. Las Trampas Regional 
Wilderness, whose water supply is fed by a 2.5 mile waterline, 
faces a similar issue. Constructed in the 1940s, its patched-up 
water system and tanks will eventually need to be replaced. 
In the meantime, visitors are instructed to bring enough water 
for themselves, their dogs, and their horses.

Build It and They Will Come
The San Francisco Recreation and Park Department was 

established in 1950. From Golden Gate Park to community 
gardens, it comprises 220 parks, playgrounds and open 
spaces, 25 recreation centers, nine swimming pools, and the 
San Francisco Zoo.

Mending Amenities: Fixing up Bay Area Parks
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continued on page 8

Infrastructure concerns include bringing old, inefficient 
irrigation systems, aging recreational and pool facilities, and 
dated play structures up to 21st Century standards, including 
ADA accessibility. There are also the usual aspects to maintain 
— public restrooms, pathways, roadways, and about 131,000 
trees — plus the particular problems of urban parks, such as 
graffiti-covered walls, pilfered copper piping, and arson.

Connie Chan, deputy director of public affairs for the 
department, estimates SFRPD’s deferred maintenance costs 
at $1 billion. “We’re in an urban, dense area — seven times 
seven miles of land with more than 800,000 residents and 
almost two million visitors in San Francisco on a daily basis,” 
Chan said. “Put it all together, and that makes for a lot of wear 
and tear on parks and facilities.”

During the past four years, funds from the 2008 Clean and 
Safe Neighborhood Parks Bond ($185 million) have been 
used to address several of the department’s infrastructure 
concerns. The city’s 30 miles of urban trails were given $5 
million for renovations, and $11.4 million was allotted to 
public bathrooms. The popular 13.7-acre Mission Dolores 
Park received $13.2 million to address drainage and irrigation 
problems, and to renovate a playground and tennis courts.

But perhaps the biggest recipient of the bond’s largess was 
the Betty Ann Ong Chinese Recreation Center. Built in 1951 
and located in one the city’s most densely populated areas, 
the center has been historically a key place for inner city youth. 
It badly needed seismic upgrades and updated facilities. (It’s 

one of the largest emergency shelters in the area.) This July 
the department completed a $21 million makeover.

SFRPD hopes voters will pass the 2012 Clean and Safe 
Neighborhood Parks Bond this November. The $195 million-
bond would include $99 million for neighborhood parks, 
$34.5 million for waterfront open spaces, $15.5 million for 
failing playgrounds, $13 million for forestry, trails, and water 
conservation, and a “long awaited” $21-million investment in 
Golden Gate Park, Lake Merced, and McLaren Park, including 
major infrastructure improvements.

The Big Picture
The ASCE San Francisco Section’s final grading gave the 

Bay Area’s recreational and open space facilities a C, and its 
specialized facilities, such as pools and performing arts centers, 
a D-. But their outlook for the future is not entirely glum. “We 
believe some cases are terribly underfunded, and these needs 
have to have the support of the public,” said Kincaid. “But 
the people of San Francisco and the Bay Area have been very 
supportive when it comes to addressing specific needs with 
ballot measures. We can’t break that trust going forward.”

By Alec MacDonald

Attendees of the 1934 Chicago World’s Fair witnessed the 
dawn of a new era when, on the evening of May 26, a flashy 
silver train rolled into town for the festivities. Since departing 
from Denver that morning, this futuristic marvel had zoomed 
1,015 miles without a stop, and in half the normal time for that 
route. No locomotive had ever before managed more than 
775 miles at once — but this was no ordinary locomotive.

Branded the Zephyr by its owners at Burlington Railroad, the 
three-car train could top 110 miles per hour. A streamlined, 
stainless steel design and a low center of gravity contributed 
to its swiftness, but the primary reason the vehicle ran so fast 
was its power source. Steam locomotives had dominated the 
landscape up until that point, but the Zephyr relied upon a 
diesel engine. Its record-breaking run from Denver to Chicago 
showcased the superior efficiency of this more modern engine, 

Demonstrating Progress: Testing Locomotives of the Future

and marked the start of a sea change in the rail industry.
Demonstrations of emerging technology serve an important 

role in the process of updating aging infrastructure. The Zephyr’s 
engineers had confidence it could exceed existing standards, 
but they had to show proof in order to ensure the diesel engine 
would catch on and eventually supplant steam locomotion. 
Thanks in part to their efforts, the diesel engine remains in 
widespread use today, although engineers continually seek to 
improve it through research and development.

Relatively recently, they’ve begun to focus more on 
reducing engine emissions in particular, due to regulations 
on locomotive air pollution. Surprisingly enough, the federal 
government did not adopt any such regulations until 1997, 
when the U.S. Environmental Protection Agency placed limits 

The June/July 2012 Monitor  article “Bringing the Bay Together: 
Four Public Trails Offer Works in Progress” said the Tidewater 
Boating Center is in Union City. It is actually in Oakland.

CORRECTION
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on the emission of carbon monoxide, oxides of nitrogen, 
hydrocarbons, and particulate matter. The EPA tightened 
these limits in 2008, specifically targeting locomotive engines 
that would be built in the future.

In anticipation, Burlington Railroad — now known as 
BNSF Railway after a 1995 corporate merger — has another 
demonstration in the works. This one lacks the high profile of 
the Zephyr, and won’t revolutionize the industry in the same 
way, but it has substantial value for attempting to safeguard 
public health.

BNSF has been testing ceramic micro-crystalline filters at 
its railyard in Richmond. Supplied by a specialty manufacturer, 
these innovative filters have been installed on the three engines 
of a switcher locomotive, a utility vehicle which rearranges train 
cars inside the railyard. As originally constructed, the switcher 
met the EPA’s Tier 3 emissions standards; researchers hope 
the integration of the filters will allow it to meet or exceed 
Tier 4 standards. The difference represents a 70 percent 
reduction in diesel particulate matter, a toxic air contaminant 
with the potential to cause cancer, respiratory illness, and 
heart disease.

Richmond Railyard switcher locomotives produce 1.16 tons 
per year of this harmful substance, according to a California 

Air Resources Board health risk assessment of the location. 
Understanding the significance of this hazard, CARB has paid 
half the cost of the filter project, providing $270,000 out of 
its Air Quality Improvement Program. This grant was secured 
by the Bay Area Air Quality Management District, which will 
administer the project.

The two government agencies have also partnered on 
a second switcher demonstration. Instead of retrofitting an 
existing locomotive with filters, this other project involves 
fabricating an entire locomotive from scratch. The roles remain 
the same, with CARB furnishing the funding and the Air District 
handling the coordination. Of the $1.7 million budget for the 
Tier 4 switcher locomotive, $530,000 will come out of the Air 
Quality Improvement Program; National Railway Equipment 
Company, which will manufacture the prototype, has agreed 
to foot the rest of the bill.

The locomotive is not likely to receive a catchy name like 
the Zephyr, or attract even a fraction of the attention as that 
famous train. Its demonstration and that of the filters — both 
scheduled for completion around June 2013 — may barely 
register with the public when they conclude. Yet if they do 
accomplish their emissions reductions goals, it could signal 
another dawning of a new, cleaner era for the rail industry.

Demonstrating Progress (from page 7 )

This special edition on aging infrastructure 
is made possible through the support of 
the East Bay Municipal Utility District.


