
Twelve miles (19.3 km) east of downtown Los Angeles,
a 190 acre (77 ha) hazardous waste site sits in the midst
of the dense urban area of Monterey Park. For nearly

50 years the landfill, which is divided by the Pomona Freeway
and surrounded by residences, has been a central component
of the area.More than 23,000 people live within 3 mi (4.8 km)
of the site, and 2,100 live within 1,000 ft (305 m) of it. It was
shut down in the 1980s after being placed on California’s haz-
ardous waste priority list, and a legal settlement on remediat-
ing the site was not reached until 1996.

For the engineers asked to design a major portion of the
remediation—a project that would ultimately cost more than
$100 million—completing the work expeditiously was high
on the list of priorities. The question, though, was how to
accomplish that goal given the plethora of regulations that
would come into play.

The most difficult challenge in remediating a hazardous
waste site is fully complying with federal regulations. In most
cases, designs must be completed months if not years before
construction begins so that there is adequate time for the plans
to be reviewed. In an attempt to avert a regulatory logjam in
this case, the engineers proposed developing the remediation
plan as part of a design/build arrangement.

The experience recounted here underscores the important
role that a design/build construction method can play in has-
tening the completion of a project. Environmental contractors
often overlook design/build because of the strict regulatory
processes that govern the projects. But the magnitude of the
design challenges in this case, and the fact that they were all
approved and implemented through a design/build approach,
should serve as evidence that design/build indeed has a role to
play in the environmental sector.

The road to remediating the Operating Industries Incorpo-
rated (oii) landfill—named after the Monterey Park–based
company that owns it—began in the 1980s.Waste disposal at
the landfill ceased in October 1984, by which point an esti-
mated 300 million gal (1 million m3) of liquid waste and 38
million cu yd (29 million m3) of refuse had been placed there.
In 1986 the site was added to the National Priorities List of the
U.S. Environmental Protection Agency (epa).

In the late 1980s the epa conducted a feasibility study to
determine the nature and extent of the remediation that
would be required at the oii landfill. The agency eventually
entered into eight legal agreements with the approximately
4,000 parties responsible for the cleanup.The legal agreements
specify terms and conditions for the control and destruction of
landfill gas and leachate, the construction of a cap over the
entire area, and the formulation of a groundwater remediation
program and a plan for controlling storm water.

New Cure, Inc. (nci), a Monterey Park–based environmen-
tal firm set up by the companies that agreed to clean up the
site, is in charge of the remediation systems at the landfill. In

July 1996 nci awarded a commercial contract to the Santa
Ana, California, offices of Tetra Tech fw, Inc. (ttfw), which at
that time was known as Foster Wheeler Environmental Cor-
poration, to provide engineering, procurement, and construc-
tion services in support of the remedial actions.

The ttfw engineers had their work cut out for them.The
project would entail the installation of hundreds of gas extrac-
tion wells, miles of conveyance lines, and a thermal oxidizer to
burn landfill gas. It would mean constructing a 6 ft (1.8 m) thick
monolithic cover, or monocover, extending over more than 145
acres (58.7 ha)—the first monocover to be approved for a haz-
ardous waste site in California.And it would include numerous
drainage features to control and disperse storm water.

All the remediation work would have to follow the strictly
regimented process set out in the epa legal agreements. ttfw
engineers realized early on that the myriad approvals required
by regulatory agencies before the first shovel of dirt could be
turned would give rise to a design process extending over sev-
eral years. In an attempt to shorten that process, they proposed
a design/build approach. Acting on behalf of the firms that
agreed to remediate the landfill, ttfw and nci presented the
design/build concept to the epa and obtained its approval.

In the end, construction of the project began after just 60
percent of the design had been approved—an accelerated start
date that saved millions of dollars and trimmed nearly a year
off the construction period.

The design/build effort was boosted to no small extent by
nci’s strong commitment.The scope of the company’s contract
with ttfw was carefully tailored to requirements that are pecu-
liar to design/build.The epa and other regulatory agencies also
embraced the approach, accelerating their typical review
processes and allowing flexibility in the submission of design
documents. Technical meetings were conducted on a regular
basis with the regulators to resolve issues expeditiously.
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Under Cover
In capping a 190 acre hazardous landfill in metropolitan Los Angeles,

engineers saved time and money by relying on a construction method

seldom used in the environmental sector: design/build. By Abid Loan, P.E.,

and Lester LaFountain

Amid tract homes and bisected by a freeway, Los Angeles’s Operating Industries Incorporated landfill was capped with an evap-
otranspirative cover and a geosynthetic clay liner. Work began when the design was just 60 percent complete.

Engineers increased the site’s storm-water capacity by directing drainage
from 62 acres (25 ha) into a 7 acre-ft (8,600 m3) detention basin. The basin
was lined with high-density polyethylene and a clay composite. 



into a sewer. Emissions from the plant are continuously moni-
tored with two integrated infrared carbon monoxide analyzers
and two oxygen fuel cell analyzers.

A storm-water management system was designed to con-
tain and divert rainwater in the most efficient way. Engineers
designed drainage structures to meet two primary criteria.
Ditches and subdrains were installed to convey water from a
storm so severe as to occur only once in 50 years.Two deten-
tion basins and a sediment trap were installed to contain the
kind of runoff expected during a storm with a 100-year recur-
rence rate. In addition to preventing surrounding areas from
being inundated with runoff, the storm-water management
system will minimize infiltration and erosion of the landfill
cover and thus the risk of slope failure.

A Caltrans storm-water conveyance system adjacent to the
Pomona Freeway was close enough to the landfill that engi-
neers had to increase its capacity.They redesigned it to handle
a 100-year storm by adding a 7 acre-ft (8,600 m3) detention
basin, in this way reducing the expected flow rate in the area
by more than 200 cfs (5.6 m3/s). As the design process pro-
gressed, engineers decided to line the more than 10 mi (16
km) of storm-water conveyance structures with a geocellular
material mixed with concrete.

With the storm-water drainage system in place, engineers
designed a vegetation cover for the site in a two-part process.
They first evaluated the suitability of particular plant species
and then developed a scheme for the landscape architecture
that would suggest a typical California hillside.

ttfw conducted a study to assess the effect that soil salinity
and compaction might have on establishing vegetation.On the
basis of that study, approximately 30 acres (12 ha) of the site
near the southwest corner were planted with various small
trees and large shrubs.A temporary low-flow irrigation system
was installed in that area, but all the other plants introduced at
the site were selected for their ability to survive in the absence
of irrigation.

Since the completion of major construction ttfw has
helped nci improve the performance of the installed sys-
tems. ttfw engineers helped design a management informa-
tion system (mis) and a geographic information system (gis)
to collect, store, and report site developments accurately and
efficiently. The mis uses Microsoft Access 2000 (distributed
by Microsoft, Inc., of Redmond, Washington) and the gis
was created with ArcView software, developed by the Envi-
ronmental Systems Research Institute, of Redlands,
California.
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Projects in the environmental industry are generally driven
more by regulatory requirements than by client needs and
economic considerations.Those requirements are promulgat-
ed in various legal agreements that outline how the remedia-
tion project is to be implemented.The agreements specify the
scope of work and establish a final goal and a schedule.
Design/build construction methods provide flexibility in cer-
tain industrial sectors, but in remediating a hazardous waste
landfill any deviation from the original agreement involves a
lengthy legal process.

In the case of the oii landfill remediation, the most chal-
lenging aspect was designing the cap. Given the site’s steep
slopes, engineers desired a dense cap that would remain in
place dur ing an earthquake. In
addition, the cap had to be capable
of preventing landfill gas from
escaping and rainwater from enter-
ing.

Engineers initially designed a
cap that included an evapotranspi-
rative (et) cover on the site’s slopes,
a geosynthetic clay liner (gcl) on its
top deck, and a layered mix of low-
permeability soil membrane and
low-permeability soil on the access
roads. The et cover was later
replaced with a gcl cover when import fill material became
scarce.Use of the gcl cover on the top deck decreased the size
of the et cover, thus reducing the overall cost of the cap.

Engineers conducted a large number of seismic tests to
assess the stability of the cap.On the basis of those tests, the cap
was designed to undergo no more than 6 in. (152 mm) of dis-
placement in the event of the design earthquake. Space limita-
tions were such that during construction engineers had to
carefully maintain a balance between the steepness of the cap’s
slopes and its static stability. On the north and east sides of the
site, the slopes are as steep as 67 degrees.

Engineers analyzed the slope stability and the long-term
static behavior of the cap to determine its susceptibility to
earthquakes and erosion. The north slopes were reinforced
with a geogrid to meet stability requirements, and about 3,000
ft (914 m) of “catch fence” was installed around the base of the
north side to guard against potential sloughing of soils or waste
during a major seismic event or rainstorm. The fence was
incorporated into a security boundary along the Pomona
Freeway.

Constructing the cap required the importation of approxi-
mately 1 million cu yd (764,000 m3) of clean fill.About 6 mil-
lion cu yd (4.6 million m3) of soil was moved at the site.
Despite the steep slopes and the presence of more than 200
crew members and as many as 75 pieces of construction
equipment at one time, there were no injuries during the con-

struction of the north slope. In addition, crews did not inter-
rupt existing gas extraction operations, and the work had only
a minimal effect on the surrounding community.

With the cap constructed, approximately 400 gas extrac-
tion wells were installed inside 36 in. (900 mm) diameter wells
drilled to depths reaching 200 ft (61 m). A series of interior
wells were installed on the top deck, sloped wells were
installed along the network of roads circling the site, and
perimeter wells were installed along the edge of the site.The
wells consist mainly of 6 in. (150 mm) diameter polyvinyl
chloride (pvc) casings extending to particular depths. In some
areas, where engineers encountered high temperatures, 6 in.
(150 mm) diameter steel casing wells were specified.

Wellheads equipped with gate
valves were installed to monitor vac-
uum pressure, flow rate, gaseous
content, and temperature. Numer-
ous wells were equipped with air-
activated leachate pumps capable of
conveying heated and semiviscous
fluids from depths of more than 150
ft (46 m) below ground.

The effectiveness of the gas
extraction system is being measured
with 38 pvc probes installed at vari-
ous depths with diameters between

0.25 and 0.5 in. (8 and 15 mm).The probes are placed in the
ground around the edge of the landfill, forming a boundary
designated by regulators.

Gas is extracted by two positive displacement blowers and
remote in-line booster blowers that, when operated simulta-
neously, produce a powerful vacuum within the wells.The gas
is sucked through a network of conveyance and header lines—
all told, more than 10 mi (16 km) of pipelines—to two ther-
mal oxidizers, where it is burned with nearly 100 percent effi-
ciency.

The header pipe of the conveyance network is connected
to each well via a small, flexible conductor pipe.The header
pipe extends from the treatment plant, which is on the north
side of the Pomona Freeway, along a bridge overpass to the
landfill on the south side of the freeway.With approval from
the California Department of Transportation (Caltrans), the
header was inserted through the bridge’s hollow concrete box
girder.

The thermal oxidizer system consists of two self-supported
vertical stacks, each 10.5 ft (3.15 m) in diameter and 60 ft
(18.3 m) tall. Oxygen provided by the three air blowers is
mixed with the extracted landfill gas prior to combustion.Two
knockout drums with mist eliminators are used to remove
condensate from the landfill gas.The moisture falls by gravity
to a sump in the bottom of the vessel and is periodically
pumped to the treatment plant, from where it is discharged
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The mis stores and manipulates data related to groundwa-
ter, storm water, landfill gas, the leachate treatment plant, a lab-
oratory information system, and a computerized maintenance
system.The gis enables site managers to view data in a man-
ner that integrates patterns and trends while emphasizing geo-
graphic relationships.

With the integrated management systems in place,data col-
lection, reporting, and operation of the site became more effi-
cient. Engineers also developed a graphical user interface that
has made the gis more accessible and made it easier to gener-
ate charts and reports based on the mis.

The gis enables site managers to access landfill gas data, aer-
ial photos of particular site locations, and methane contour
trends at perimeter gas probes. It can also be used to create
charts mapping, for example, methane pressure levels at wells
and perimeter gas probes. Using the interface, site managers
can also create comprehensive reports that analyze the effec-
tiveness of water meters, gas probes, the condensate sump, and
wells.

Today the landfill systems are fully operational.Recent test-
ing has indicated that the gas and cover systems are perform-
ing within the epa’s limits. ttfw is assisting in the preparation
of a construction completion report, which will document all
system modifications and is required under the legal agree-
ments governing the cleanup. In the future, a groundwater
control and monitoring system will be set up at the site. So far,
groundwater contamination has proved to be minor despite

the extensive disposal of liquid waste at the site. Contaminants
in the groundwater will be removed through natural attenua-
tion, and water quality will be carefully monitored over time.

Preparations are now being made to carry out a three-year
operation, maintenance, and monitoring contract at the site,
which will signal the completion of the major cleanup objec-
tives—a significant milestone in the history of the site.

The completion of the multimillion-dollar project is both
an engineering achievement and a compelling argument that
there is greater scope for design/build contracts in environ-
mental design.Through design/build nci was able to reduce its
staff because ttfw assumed responsibility for the design and
construction of the project, as well as for procurement.What is
more, the ability to incorporate more efficient construction
techniques into the design effort enabled ttfw to maintain an
excellent safety record during the project.

Most important of all, the health and safety concerns of the
surrounding community were addressed in a timely fashion,
and the site has been improved aesthetically. Without a
design/build contract, the oii landfill remediation project
might still be lodged somewhere in the regulatory approval
process. ■
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