
for the effort. Sprich responded to writ-
ten questions from Civil Engineering. 
The $129-million project is intended 
to ensure the usability of the park and 
the wharf that tops the esplanade for the 
next 80 years. It is one of several proj-
ects that together form the city’s Low-
er Manhattan Coastal Resiliency initia-
tive, which is focused on protecting all of 
Lower Manhattan from rising sea levels. 

“At Battery Park in particular, the 
existing wharf is in serious condition 
and in need of a complete reconstruc-
tion. So it was decided to rebuild the 
wharf at a higher elevation to protect 

the site from sea-level rise projections 
for the year 2100,” Sprich said. “At its 
current elevation, the esplanade will be 
overtopped by … high tides and minor 
storm events, so it is critical to elevate 
the wharf to protect the park from this 
daily tidal inundation.”

The new wharf is expected to be 
a concrete pile-supported platform, 
Sprich explained. By raising the espla-
nade—and thus the wharf—by 5 ft, 
the park’s waterfront will be located 
11 ft above the current mean sea level. 
The renovations will protect the park’s 
unique character and usability, accord-
ing to Brian O’Donnell, the principal-
in-charge at Stantec, who was quoted in 
press materials released by Stantec about 
the project.

The park is the site of 195,000 sq ft 
of perennial gardens, the SeaGlass Car-
ousel, walking paths, an urban garden, 
and ferry rides for tourists to Ellis Is-
land and the Statue of Liberty. Also in 
the park is the Castle Clinton National 

Monument, a fortification initially in-
tended to prevent a British invasion as 
the War of 1812 loomed and which 
was subsequently used for various pur-
poses over the years before being listed 
in the National Register of Historic 
Places in 1966.

“Our design elevation has been 
conservatively selected using the [cur-
rent] New York City Panel on Climate 
Change report findings,” Sprich said. 
These were published in “Advancing 
Tools and Methods for Flexible Ad-
aptation Pathways and Science Policy 
Integration” in the March 2019 An-
nals of the New York Academy of Sciences. 
“We are designing using the high es-
timate (90th percentile) for sea-level 
rise,” Sprich explained. 

In addition to raising the esplanade, 
the team will also implement improve-
ments to the park’s stormwater man-
agement system and its resiliency fea-
tures. A separate project—the South 
Battery Park City Resiliency Project, 
which will be overseen by the Bat-
tery Park City Authority—will entail 
building a grassy berm at the back of 
the park to protect the upland commu-
nity from coastal surges. Because the 
park will become bowl-shaped, Stan-
tec will evaluate multiple drainage in-
terventions to mitigate the flood risk 
within the park itself and to protect its 
lower elevation from ponding, Sprich 
noted. 

Stantec is also assessing the park’s 
landscaping. “The planting at The Bat-
tery must consider the harsh environ-
ment,” Sprich said. “These plantings 
are subject to flooding, saltwater intru-
sion, wind, and the physical disturbanc-
es of a highly trafficked site. In addition 
to our resilient design strategies, we are 
[also] evaluating sustainability oppor-
tunities, such as reusing materials like 
the granite pathways and benches.”

The New York City Economic De-
velopment Corp. (NYCEDC) is over-
seeing The Battery project. In con-
junction with the NYCEDC and the 
New York City Department of Parks 
& Recreation, Stantec will conduct 
several public workshops, open hous-
es, and community presentations to 
solicit feedback on the design as it pro-
gresses over the next 18 months.
—CATHERINE A. CARDNO, PH.D.

F L O O D  P R O T E C T I O N

Key Stretch of West 
Sacramento Levee 
System Receives Envision 
Platinum Award

 IN LATE 2019, work was complet-
ed on the third and final phase of 
the Southport Levee Improvement 

Project (SLIP), nearly 6 mi of flood-
risk-reduction measures designed to 
improve the most vulnerable part 
of the critical levee system in low- 
lying West Sacramento, California. 
The project was overseen by the West 
Sacramento Area Flood Control Agen-
cy (WSAFCA), a joint powers author-
ity involving the City of West Sacra-
mento and two special governmental 
districts of Yolo County, California: 
Reclamation District 537 and Recla-
mation District 900. In February, the 
WSAFCA received an Envision Plati-
num Award, the highest designation 
available from the Institute for Sus-
tainable Infrastructure (ISI), of Wash-
ington, D.C., for the approximately 
$180-million project.

Because of its unique geogra-
phy, West Sacramento relies heavily 
on levees, particularly during winter 
months when water levels in area wa-
terways are often high. The flood-prone 
Sacramento River borders the city to 
the north and east, and the Sacramento 
River Deep Water Ship Channel essen-
tially bisects the city. Two large bypass-
es that drain flood waters from the Sac-
ramento River extend along the city’s 
north and west sides. All told, West 
Sacramento maintains a levee system 
having a length of about 50 mi.

“During high-water events, we’re 
almost surrounded on all sides by wa-
ter,” explains Greg Fabun, the gener-
al manager for the WSAFCA. In fact, 
if a levee failure were to occur dur-
ing a flood event having a recurrence 
interval of 50 years or greater, more 
than 90 percent of West Sacramento 
would be inundated. Because flooding 
is most likely to occur during winter, 
the cold water would result in hypo-
thermia for anyone caught in it for an  
extended time.

The State of California requires 
that urban levees have the capability 
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By raising the 
esplanade by 5 ft, 

the park’s waterfront 
will be located 11 ft 
above the current 
mean sea level. 
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to protect against at least a 200-
year flood event. Fifteen years ago, 
West Sacramento’s levees were 
thought to have a 400-year level 
of protection. That all changed af-
ter engineering standards for le-
vees were revised in the wake of 
Hurricane Katrina’s 2005 assault 
on levees and floodwalls in New 
Orleans. “Overnight, we found 
ourselves with less than a one 
hundred-year level of protection 
as measured by those new stan-
dards,” Fabun says.

As it considered how to restore 
its levee system to the 200-year 
level of protection, the WSAFCA  
prioritized a nearly 6 mi long 
stretch of the Sacramento River  

South Levee that adjoins the 
Southport neighborhood. “That 
was our most at-risk levee,” Fabun 
says. “We advanced that project 
in partnership with the state fi-
nancially in advance of federal 
funding.”

The resulting SLIP was con-
ducted in three phases. Designed 
by HDR, of Omaha, Nebraska, the 
first phase entailed relocating util-
ities and the roadway that was atop 
the existing levee to facilitate sub-
sequent construction. By moving 
the roadway landward, engineers 
were able to replace it with a short-
er road that also advanced some 
of the city’s planned transporta-
tion improvements for the South-
port area. Relocating the road 
“also removed any conflicts that 
might occur during high-water  
events, from levee inspections, levee 
patrols, flood fighting, and things 
that might occur in the future,”  M
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By moving the 
roadway landward, 
engineers were also 

able to advance 
some of the city’s 

transportation 
improvements.

SLIP 
LOCATION 

MAP
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Fabun says. Completed in 2016, that 
initial phase was constructed by Tei-
chert Inc., of Sacramento, California.

HDR also designed the second phase, 
which involved extensive levee up-
grades to address deficiencies associated 
with through-seepage, under-seepage, 
slope stability, erosion, encroachments, 
and noncompliant vegetation. These 
“fix-in-place” improvements were 
made along the northern and southern 
edges of the existing levee, for a total 
of 1.8 mi. In these locations, the levee 
was first degraded to about one-third 
of its height, a slurry wall was installed 
to protect against under-seepage, and 
the upper sections of the levee were re-
stored. The revamped levee sections fea-
ture 2:1 (H:V) slopes on the water side, 
3:1 slopes on the land side, and a 20 ft 
wide crown.

The crown jewel of the second phase 
entailed the design and construction of 
a new 3.8 mi long setback levee. Rang-

ing in height from 38 to 42 ft, the set-
back levee also includes a slurry wall 
and has 3:1 slopes on both sides as well 
as a 20 ft wide crown. 

The decision to construct a new le-
vee landward of its original counterpart 
resulted largely from geotechnical con-
ditions immediately adjacent to the riv-
er. There, the underlying ground layers 
did not provide adequate support for 

the slurry wall to be installed within the 
new levee. Similarly, the soils available 
beside the river consisted mainly of very 
silty fines and sand, materials too po-
rous for use in the new levee. “We were 
able to extract material and construct a 
brand-new levee landward with appro-
priate engineering material that is far 
superior in terms of its stability and its 
ability to prevent seepage,” Fabun says. P
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The project included the design and construction of a new 3.8 mi long setback levee. 
The existing levee was breached in certain locations to facilitate the flow of water into 

and out of the setback area, which hosts various riverine and upland ecosystems.



An 80 ft wide seepage berm extends 
along the landside toe of approximately 
80 percent of the entire 5.6 mi project. 
“That, in conjunction with the slurry 
wall, is what attenuates the through- 
and under-seepage,” Fabun says. 
“Where we couldn’t install the seepage 
berm, we ended up with a much deeper 
slurry wall.” Completed in 2018, the 
second phase was constructed by Los 
Angeles-based AECOM’s energy and 
construction arm.

Constructing the setback levee en-
abled the WSAFCA to include ecosys-
tem restoration as part of the overall 
project. All told, the project restored 
212 acres of habitat, 114 of which 
were formerly farmland protected 
by the original levee. As part of this 
phase, the existing levee was breached 
in certain locations to facilitate the 
flow of water into and out of the set-
back area, which was contoured to ac-
commodate various riverine and up-
land ecosystems. “Depending on water 
levels in any particular season or year, 
that floodplain will inundate and re-
main flooded,” says Mark Zollo, a se-

nior administrative analyst for flood 
protection for the City of West Sacra-
mento. In this way, the project is ex-
pected to provide habitat for such spe-
cies as juvenile salmon.

Designed by GEI Consultants, of 
Woburn, Massachusetts, and construct-
ed by River Partners, of Chico, Califor-
nia, SLIP’s third phase involved planting 
about 80,000 trees, shrubs, and oth-
er vegetation—all native to California. 
“We tried to create the most diverse 
habitat that we could,” Fabun says. In 
so doing, the WSAFCA restored more 
habitat than it needed to for the pur-
pose of mitigating environmental im-
pacts resulting from the project. As a 
result, the agency can apply the extra 
amount toward the fulfilment of miti-
gation requirements associated with fu-
ture levee improvements.

The project’s habitat restoration and 
flood-reduction components certainly 
helped the WSAFCA earn the Envision 
platinum rating, says Jennifer Ninete, 
ENV SP, a sustainability consultant for 
HDR, which led the effort on behalf of 
the agency to achieve the verification. 

Another contributing factor was the 
project’s recreational benefits, includ-
ing a trail constructed on top of the le-
vee that connects to a regional trail sys-
tem. This aspect also illustrates how the 
project contributes to the city’s broad-
er planning and transportation objec-
tives. “We were able to use all of those 
elements to talk about how the proj-
ect is addressing community needs and 
goals,” Ninete says.

A significant portion of the fund-
ing for SLIP was provided by the Cali-
fornia Department of Water Resources. 
In developing the project, the WSAFCA
worked closely with the U.S. Army 
Corps of Engineers, which has prepared 
a federal plan for upgrading all of West 
Sacramento’s levees to the 200-year 
level of protection by 2025. The fed-
eral plan, titled the West Sacramento 
Project, was authorized by Congress in 
2016. To date, the Corps has received 
about $2 million in funding, and the 
next project increment is in design. 
The Corps and the WSAFCA are seeking 
construction funding for a 2021 start.

—JAY LANDERS

HONORING A  
VISIONARY LEADER

The board of directors and employee-owners of Hanson Professional 
Services congratulate Chairman and CEO Sergio A. Pecori, P.E., 
F.ASCE, on receiving the American Society of Civil Engineers’ 
Outstanding Projects and Leaders award in management. Our 
company has long benefitted from your visionary leadership,  
avid commitment to our company and industry and your  
extensive involvement in projects and initiatives worldwide.

We are proud of you and your achievement!

(800) 788-2450 / HANSON-INC.COM / OFFICES NATIONWIDE

Sergio A. Pecori, P.E., F.ASCE
Chairman and CEO
Hanson Professional Services Inc.
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