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Changes in the Division of
Maintenance at Caltrans

asem Muallem, was appointed as the Interim

Chief of the Division of Maintenance effective
June 9, 2010. He replaced Steve Takigawa who was
appointed the Deputy Director for Maintenance and
Operations for Caltrans. Mr. Muallem has been the
District 8 Deputy District Director Program/Project
Management and R/W for the past two and a half
years. Prior to this position he served as the Deputy
District Director for Maintenance in District 8 for
three years. He has over 25 years of experience with
Caltrans having worked in design, operations, sur-
veys, maintenance, project management and right
of way. Mr. Muallem earned his Master of Science
and Bachelor of Science degrees in Civil Engineering
at the California State University, Long Beach. He
has been very active with pavement issues, includ-
ing pavement preservation.

In August, a permanent replacement for the Chief,
Division of Maintenance was appointed. Tony Ta-
vares was appointed effective August 9, 2010. Mr.
Tavares has 20 years of State experience. He began
his career at Caltrans in 1990 as a Transportation
Engineer and worked through the ranks of Senior,
Supervising and Principal Transportation Engineer.
In September 2009, he was appointed the Chief, Di-
vision of Right of Way. Additionally, he served as
the acting District Director for District 10 where he
provided strategic direction to a staff of over 900
multi-disciplinary professionals responsible for all
functions and activities within the District. He has
broad knowledge of departmental policies and pro-
cedures, as well as experience working

Basem Muallem and

Tony Tavares at a lis-
tening session with
Industry (photo by
Russ Snyder)

with state policies and procedures, and
state and federal laws, rules and regula-
tions. Further, he has extensive contact
with entities at various levels of local,
state and national government, as well
as management experience. This experi-
ence has allowed him to develop skills
in working with highly visible and po-
litically sensitive issues. He will bring his
expertise and knowledge to the Division
Chief position. Mr. Tavares graduated
with a Bachelor of Science degree in Civil Engineer-
ing at the University of California, Davis. He also
participated in the Department’s Executive Develop-
ment Program and Leadership Training Program.

Center staff met with Mr. Muallem in early August,
2010 to discuss the changes in the Division of Main-

tenance and he provided responses for the follow-
ing questions.

Please describe the new organization in the
Division of Maintenance and indicate how the old
Division of Pavement Management fits into it.

The Division of Maintenance consists of about
6,000 personnel and has an annual budget of
about $1.4 billion. The Pavement Management
Group is now part of the Division of Maintenance
as of July 1, 2010. It will join several other groups
including roadside and roadway maintenance,
bridge maintenance management and structures
maintenance, structural analysis and design and
many other management and budgeting groups.
The Maintenance Division is one of the largest Di-
visions within Caltrans. The new State Pavements
Engineer will now report directly to Tony Tavares,
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Amarjeet Benipal

the State Maintenance Engineer, and he reports to
Steve Takigawa, now the Deputy Director for Main-
tenance and Operations.

Describe the current organization for the new
Pavement Management group that is under your
Division.

We have had several changes since Shakir Shat-
nawi’s departure in April, 2010. First, Susan Massey
replaced Dr. Shatnawi on April 16, 2010, as the In-
terim State Pavement Engineer. She was replaced
by Tom Pyle on July 15, 2010, until a permanent
State Pavement Engineer was appointed. The new
State Pavements Engineer, Amarjeet Benipal, was
appointed on August 9, 2010. He will be the new
Assistant Division Chief, Pavement Management, in
the Division of Maintenance which includes serv-
ing as the State Pavement Engineer. Amarjeet has
been with Caltrans for 20 years and has proven his
skills and leadership abilities through assignments
that have included Project and Design Engineer

in Central Design and Project Manager in District

3 where he rose to Principal Transportation Engi-
neer, Division Chief of Project Development. He has
also assisted the department by taking on the role
of Acting Division Chief of DES and Acting Division
Chief of the Division of Pavement Management.
Amarjeet obtained his B.S. in Civil Engineering in
1984 from Punjab University and earned his Project
Management Professional status. He has extensive
experience with partnering with our stakeholders.
His collaborative leadership style and his participa-
tion in the SHOPP process will enable him to suc-
cessfully guide our Pavement Management efforts.
Amarjeet joined the Maintenance team on Septem-
ber 7, 2010.

According to the strategic plan dated March 2010,
the Pavement Management Group consists of 4 ma-
jor offices:

Consultation and Investigation Support headed by
Peter Vacura. The role of this office is to provide
construction and investigation guidance and sup-
port on premature failure problems as well as the
monitoring of test sections and the assessment of
new products and processes.

Engineering and Specification Development headed
by Bill Farnbach. The role of this office is to develop
and maintain pavement design and analysis meth-

odologies, develop plans, specifications, pavement

materials and strategy selection.

System Performance and Data Collection headed by
Tom Pyle. The role of this office is to develop and
operate the new pavement management system
that will support the department in the selection
and prioritization of paving projects. This will oc-
cur through an annual assessment of the statewide
pavement conditions and the analysis of this data.

Programming and Planning headed by Susan
Massey. The role of this office is to communicate

with the districts in the planning, prioritization and
programming of SHOPP pavement projects.

Pavement preservation falls under the auspices of
Bill Farnbach.

Some of the major efforts going on in the PM
group include the development of a new pavement
management system, a ground penetration radar
(GPR) project, an Automated Pavement Condition
Survey (APCS) project, the development of guide-
lines for performing forensic investigations, the de-
velopment of new specifications for products, and
training for Caltrans personnel.

Can you provide an update on the new Pavement
Management System your staff is overseeing?

Currently, the PM group is responsible for over-
seeing the development of a new pavement man-
agement system which will have the capability of
answering the “what if” questions Caltrans cannot
currently answer, such as the following:

* What is the current condition of the 50,000
mile pavement network?

*  What is the expected life of various pavement
preservation or pavement rehab treatments?
Also, what is the life extension of the existing
pavement for each of these treatments?

* What is the effect of climate on the
deterioration of various pavement types? For
example, how do various treatments perform
in different climates?

* What will happen to the network condition if
the budget decreases or remains level?

* How much would it cost to increase the
network pavement to a fair condition or to a
good condition?

The first contract for pavement structure data col-
lection and inventory services was let to Fugro West
Inc. (Fugro) and the project is being managed out
of its Roseville, Calif., office. Fugro is using Ground
Penetrating Radar (GPR) technology to collect pave-
ment structure data for the entire state highway
network, a total of approximately 51,000 lane miles.
The GPR equipment used by Fugro is mounted on
an Automatic Road Analyzing (ARAN) vehicle that is
able to collect data at traffic speeds with little dis-
ruption to road users. The ARAN vehicle is shown
below.
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To meet the contract specification, four GPR anten-
nas are being used. One is a high resolution radar
horn antenna mounted on an arm extending out
of the back of the ARAN. This radar scans shal-

low depths, and can detect thin surface layers. The
other three GPR units are mounted in a pod slung
beneath the ARAN. These lower frequency radars
scan to depths of up to approximately 6 feet. While
ground radar offers a comprehensive range of data,
it cannot be used in isolation. Some cores are need-
ed to ground proof the GPR data and provide a
physical record of the material types and thickness-
es to calibrate radar data thickness interpretation.

Video imagery is also an integral part of the proj-
ect. The ARAN is equipped with a 90-degree field of
view high definition camera that collects right-of-
way imagery from which non-pavement fixed assets
can be identified. This data helps provide a physical
reference for where the GPR data has been record-
ed. As of July, 2010, GPR data has been collected
for a total of approximately 19,000 miles in Districts
1,2, 3 and 8.

A second contract for collection of pavement con-
dition data has also been let to Fugro. Under this
two-year contract, downward perspective images
and pavement surface profiles will be collected us-
ing a similar ARAN vehicle as for the GPR contract,
but using a different array of sensing equipment.

In the first year of the contract, data for approxi-
mately 15,000 lane miles of National Highway
System (NHS) Interstate and 18,800 lane miles of
non-NHS roads will be collected. In the second year
data for approximately 17,000 lane miles of NHS
non-Interstate and 18,800 lane miles of non-NHS
roads will be collected, for a collection total of ap-
proximately 70,000 miles. This work is expected to

begin in September 2010 and will be completed by
June 2012.

The last contract to be let will be the procurement
and implementation of a new pavement manage-
ment system (PaveM) software. It will also involve
integrating all the databases including as-builts,
traffic, pavement condition and the like. It is likely
this contract will be let in the fall of 2010 and will
take 2 years to complete. The information gener-
ated in the first two contracts will be included in
the pavement management program developed
as a part of this contract. Caltrans hopes to have
the new PMS up and running by the end of 2012.
The PaveM will improve data integrity and access,
provide the capability to produce timely and ac-
curate reports, optimize investment in the state
highway network, establish a centralized system
to track pavement management history, and cre-
ate a system that provides tools to model and pre-
dict pavement performance. The PaveM will be an
off-the-shelf product that has the capabilities to
forecast the performance of the state highway net-
work’s pavements, and identify an optimum set of
future projects that will most economically extend
the network’s useful life.

Summary

Many changes have taken place, but the new man-
agement team in the Division of Maintenance is
now in place. Basem Muallem and Tony Tavares
have met with industry in August 2010 to discuss
partnering efforts. Both emphasized the need to
develop strong relationships with industry. Issues
covered included specification development and re-
view, logistics during the construction process such
as timely mix designs and materials test results, and

funding. (o0

Caltrans District 2 begins work on a hot in place recycling of polymer modified

open graded asphalt concrete

By Ding Cheng and Brandon Fraser, CP2 Center and Lance
Brown, Caltrans District 2 Maintenance Engineer

altrans District 2 has implemented as an

'Innovative Pavement Strategy” the use of hot
in place recycling (HIPR) to repave a 10-mile section
of SR 299 near the Big Bar area of Trinity County.
This project is to recycle the top two inches of the
existing asphalt paving materials, add corrective
virgin asphalt mix, and Recycling agent that will
produce two inches of dense graded HMA. This
is a Caltrans innovative pavement recycling and
pavement preservation technique because the top
two inches of the existing pavement include one

Continued, next page

Third Generation hot in place recycling train in Big Bar
area of California



inch of open-graded
polymer modified
HMA over a dense
graded mix. District 2
and other state pave-
ment engineers have
recognized that open
graded hot mixes
have a tendency to
ravel as they age and
oxidize over time.
HIPR of the existing
open graded hot mix
could be a more cost
efficient strategy for
preservation than re-
moving the existing
top 1 inch and replac-
ing it with new HMA. This HIPR strategy will recycle
the top two inches for the cost of removing and re-
placing one inch.

Field testing of
recycling train

HIPR is an in-place method of pavement surface
preservation that consists of softening the existing
asphalt pavement with heat, milling or scarifying
to a maximum depth of 2 inches, and thoroughly

remixing, leveling, and compacting the milled or
scarified material. HIPR can include the addition of
recycling agents and virgin hot mix asphalt (admix)
as needed.

The hot in place recycling (HIPR) strategy is develop-
ing rapidly, however Caltrans has had little experi-
ence with the actual recycling process. Hot In-Place
Recycling of the pavement located at SR-299 PM
26.1/36.0 will be completed using a Martec AR
2000 single-pass operation train (see photos). This
third generation equipment is manufactured in Ja-
pan and owned by Canadian Equipment contractor
Martec Recycling Corp, Inc. The equipment design
uses diesel to fuel all power and heating units. Hot
in-place recycling using the AR 2000 train is accom-
plished using four unique pieces of equipment that
recycle existing pavement on site, in a single pass.
The first two pieces of equipment are preheat-

ing machines. The third piece is a Preheater/Miller
machine, and the fourth piece of equipment is a
Postheater/Mixer machine.

The project started September 1, 2010. CP2 Center
will work with Caltrans D2 to monitor the innova-
tion project.lt is expected to be completed by the

end of September, 2010.

Partial depth repair adds life to Interstate -10 concrete pavements

By Craig Hennings, ACPA-Southwest

Interstate 10 in San Bernardino County has seen

a lot of traffic. The original rigid pavement in use
today was built in the 1960s, with lanes added later
to increase capacity as traffic demands grew. While
it's true that everyone considers concrete pave-
ments low maintenance, after 40 years some main-
tenance is required. Surface spalls had appeared at
random joints, and needed to be repaired. Partial

Preparing the spall b . .
with lightweight Depth Repair (PDR) is a shallow depth repair pro-
jackhammers. cedure used to address pavement deterioration

that does not fully extend
through a concrete slab.
This method is used to re-
pair spalling and fraying
of concrete slab edges at
joints and cracks as well as
localized scaling. Spalling,
which can occur on both
jointed and continuously
| reinforced pavements, re-
| duces pavement service-
_| ability and can become
hazardous to highway us-
ers. This type of deteriora-
tion can be caused by a
number of factors including late sawing, poor joint
design, inadequate joint/crack maintenance and

material durability issues such as Alkali-Silica Reac-
tivity (ASR). Once initiated, spalls tend to grow un-
der repeated thermal stresses and traffic loadings.

The purpose of PDR is to repair surface defects, re-
establish joint reservoirs and restore localized areas
of deterioration. PDR replaces unsound concrete
to restore rideability and discourages further dete-
rioration. Further, PDR is an excellent preventative
maintenance technique as it is proven to last more
than 20 years when properly constructed using
quality materials and workmanship.

PDR has traditionally been done with various ma-
terials. Rapid strength Portland Cement Concrete,
hydraulic cement concrete, polymer concrete, and
polyester concrete have all been used in the past as
a patching material. Recently, new products have
been developed for this application which show
promise and are easier to work with. Hot-applied
polymer resin-based concrete, polyurethane con-
crete, and rapid strength hydraulic cements using
fly ash have all recently entered the market. On this
section of I-10 in Indio, Caltrans District 8 mainte-
nance personnel chose to use a new product to re-
pair these spalls. Working with industry, Caltrans
decided to use CeraTech D.O.T. Line rapid repair
concrete. This is a bagged product that comes pre-
blended with aggregate. Each 54-pound bag is

Continued, next page



The prepared area,
clean and ready for

the patch material.

Patch material in
place, I-10 east-
bound lanes.

mixed with two quarts of water for seven minutes.
It gains compressive strength of 2,500 psi in two
hours or less, which is considered the minimum
strength to open to traffic. As a fly-ash based ce-
mentitious material made from waste by-products,
CeraTech D.O.T. Line is an environmentally friendly
material. The product finishes like traditional Port-
land-based concrete and cleans up easily with water.

Working with a local contractor, John M. Frank Con-
struction and the CeraTech technical representative
Kyle Dagnen, a section of I-10 east-bound lanes
near the Jackson Street exit was identified to have
spalling and surface defects and marked for repair.
Starting in mid-July, working at night in a lane clo-
sure, the contractor then used the process of chip-
ping to remove the deteriorated concrete. First, a
shallow vertical saw-cut, approximately two to four
inches deep, was made around the perimeter of the
spalled area. A light (15-30 pound) jackhammer
was then used to remove the deteriorated concrete.
Caltrans specifications require that the perimeter
extend six inches in to sound concrete. The result-

Larger patch area,
1-10 east-bound
lanes.

ing area was rectangular in shape, deep enough to
— 7 7] expose sound concrete

: | (minimum two inches),
free of loose material,
and clean. As most spalls
were next to a transverse
or a longitudinal joint, a
foam board was placed
in the existing joint to
prevent the patch mate-
rial from filling the joint.
The foam board extended four inches beyond the
area where the patch was placed.

A small mobile concrete mixer was used on site

to mix the product. Following the manufacturer’s
instructions for mixing, the contractor mixed the
product in the quantity for each repair area. The re-
sult was concrete with a four inch slump and a 25
minute working time. The clean, prepared, chipped
out spall area was dampened with water, and the
D.O.T. Line material was placed, screeded off, and
finished with a trowel. A broom texture was then
applied. As the product is self-curing, no addition-
al curing compound is needed. The repaired areas
were then allowed to gain strength for 1 2 hours
before opening to traffic.

Caltrans Maintenance and the contractor expect-
ed to place 1,700 bags of material for the project.
Their production rate of 300 bags of material per
night allowed them to complete all the spall repairs
in six nights.

Caltrans Area Supervisor Anna Hernandez and Area
Superintendent John Hubbs were encouraged by
the results of the new product. They are anxious to
see how the material holds up through the summer
heat with 110-120° F days and the cool winters. In
August, Caltrans and industry personnel recently
went on a van tour on I-10 and saw the repairs first
hand. After a month of being open to traffic, there
was no visible distress in the repairs. They are hold-
ing up well.

For more information on the process of partial
depth repair or other concrete pavement repair
strategies, visit the American Concrete Pavement
Association Southwest chapter website www.acpa-
southwest.org, or the International Grooving and
Grinding Association website www.igga.net. @

Lake County crews look to FDR for cost-effective alternatives

Steve Stangland, Road Superintendent, Lake County Department of Public Works

Is full depth reclamation (FDR) possible without
resurfacing with asphalt? Can FDR give us a struc-
tural section without adding to the subgrade? Can
a chip seal perform as well if not better than open
graded asphalt? Can this all be accomplished for a
fraction of the cost? With advances in PMRE and
base stabilization, the answer is YES!

In 2005, the County of Lake successfully obtained
grant funding through tribal gaming funds (SB
621) to overlay the primary access to the Big Val-
ley Rancheria and Konocti Vista Casino (Highland
Springs/ Big Valley Roads). At the time, this funding
should have been adequate to overlay the roadway
with a new 2" asphalt concrete surface and provide
for a few base failure repairs. However, other priori-
ties pushed this project back while material costs
skyrocketed and the budgeted amount was no lon-
ger adequate to complete this project.

The County had to find a better solution

That solution came to us in innovations in FDR,
Permazyme 11X and PASS. In 2005, the County
purchased an Asphalt Zipper and began using Per-
mazyme 11X. Since Asphalt Zipper recommends
spraying water on the cutters to keep them cool
and extend their service life and since Permazyme
11X comes in a liquid form, why not add the Per-
mazyme via the spray bar on the zipper and let
the pulverizer do the mixing and the blending?
This proved to be a cost effective method to stabi-
lize the soil and the easiest way to thoroughly mix
the majority of the water/enzyme solution into the

sub-grade.
Continued, next page



The “roads” leading us to where we are today

In 2005, on Spruce Grove Road in the Lower Lake
area, we had a 10-mile section of roadway that

had seen the effects of development, increased
traffic and deferred maintenance. This road needed
150,000 SF of base failure and edge line repairs.
Traditional dig out and replace methods would have
required up to two months for crews to perform
these repairs. Using the Zipper and Permazyme, our
crews were able to complete these repairs in only
two weeks!

After the 2005/2006 storm events, Big Canyon Road
outside of Middletown became riddled with pot-
holes to the point it was closed to through traffic.
The County just did not have the funds to rebuild
this roadway and FEMA wasn’t about to fund the
necessary repairs (complete re-construction). The
decided remedy: pulverize the worst four-mile sec-
tion of the road, treat with enzymes and leave it un-
surfaced. This remedy has been so successful that
no substantial repairs have been necessary since it
was “turned to gravel”.

In 2007, the county pulverized two miles of subdivi-
sion roads using enzymes and repaved the surface.
The sub-grade consisted primarily of clay and volca-
nic rock. The treated subgrade became so hard that
our 770 John Deere Grader (with the blade rolled
into the full cutting position) would only slide on
the top of the cured subgrade. We also tried to add
crushed rock for traction in anticipation of a rain
storm, and the rock was crushed between the steel
drum roller and the cured subgrade! Although we
were not able to rework the subgrade we were still
able to reactivate the enzymes enough for excellent
asphaltic concrete adhesion.

PR

FDR with Lake County’s Asphalt Zipper

Highland Springs Road/ Big Valley Road 2009

This project gave us the opportunity to compare
various FDR methods of incorporating native soil
shoulders into the road section to widen the road-
way to create bike lanes. To keep cost to a mini-
mum, we wanted to limit the FDR, and chip seal
the entire surface. In addition, we wanted to com-
pare the performance of a chip seal on existing
pavement to that on an enzyme treated sub-grade.

The Highland Springs Road segment was a candi-
date for full width FDR, as the entire asphalt sec-
tion had failed and was deteriorated beyond saving
with a chip seal. On the other hand, the Big Val-
ley Road segment fit very well for FDR of just the
shoulders.

Prior to start of the FDR project, County engineer-
ing and road staff dug test pits to determine the
Highland Springs Road structural section. What we
found were various thicknesses of chip seal and as-
phalt from years of patching and six inches of “river
run” gravel over the native adobe type clay. The
consensus was to pulverize the AC/Chip seal with
the river run gravel and bring up an additional two
inches of the native adobe clay. On the other hand,
the shoulder areas of Big Valley Road consisted of
limited “river run” with a much higher proportion
of native clay within depth of the FDR.

Once the FDR was completed for both roadways, a
chip seal using PASS was applied followed the next
day by Fast Set Fog Seal Qil. In the year following
the project, we have not seen any difference in per-
formance between full-width and shoulder only
FDR. Nor have we seen any difference between the
chip seal on pavement vs. the enzyme treated sub-
grade.

Application

The manufacturer recommends one gallon of Per-
mazyme to 150 cubic yards of material mixed into
enough water to bring the soil to optimum mois-
ture. We have found that this mixture stabilizes the
soil without the need to add aggregates, as long as
your soil contains enough clays and silts. A major
plus to using enzymes is the ability to re-activate
the cured material (most of the time) and either
re-work it or to allow for penetration of emulsion
or asphalt. We found that PASS CR and the Per-
mazyme will actually seek each other out and bond
together, obtaining as good if not a better bond as
chip seal over asphalt.

Another facet of this project was to test our rock
specification (special thanks to Steve Urbanek with
Sonoma County Department of Transportation for
sharing his chip rock specification) to see if we
could have a chip seal with the same properties

as open graded asphalt (OG), without the mainte-

Continued, next page



nance and deterioration

i headaches associated with

OG asphalt. For the High-

land Springs/Big Valley

WS project, we shot the emul-
| sion at .57 gallons per CY,

~| and used 4" X 3/8"” chips.

Chip sealing over gravel
roads is nothing new, but
we needed a product that
would provide a long last-
ing wearing surface in a
single application. Coun-
ties across the nation have been using this option
for years and the majority of rural roads in North-
— ern California were con-
™ structed with only having
| a chip seal with no as-
{ phaltic concrete. The big
4 news here is that by using
{1 a Permazyme treated FDR
with a polymer modified
recycling emulsion (PMRE
chip seal) you can create
a superior sub grade with
a long wearing, skid resis-
tant surface for a fraction
of the cost.

Before the project

Finished project

Utilizing FDR, chip seals and ground stabilizing
products has saved Lake County nearly $200,000
on this one project alone!

Where we have evolved:

Currently, our County road crews are working to
perfect our base failure and pothole patching using

the pulverizer/enzyme treatment. What once took
over eight hours, a base failure repair now takes
only four hours total. Staff believes that with time
we will streamline this process even more. Crews
are also chip sealing these dig-outs instead of plac-
ing asphaltic concrete plugs for even more cost
savings.

Lessons learned:

*  Know where you need to leave your finish
grade! It is impossible to add a thin layer of
aggregate over the top of an enzyme cured
subgrade.

* Know what is under your road, both to know
how deep to pulverize and for the safety of
your staff and equipment. The pulverizer does
not discern between subgrade and culverts,
but it does not like reinforced concrete or
large rocks!

* "“Rock pockets” can develop during final
grading if gradation is lost. These areas
normally become potholes over time. However,
they can be repaired by simply reactivating the
enzymes followed by scarifying, re-blending,
re-shaping then compacting the surface.

* Use a higher volume of enzymes when starting
your project and reduce to the desired amount
as you determine how much moisture your
soil type needs to reach optimum moisture.
Enzyme treated soil generally requires a lower
optimum moisture to achieve maximum
density.

As budgets shrivel, Permazyme treated FDR with
a PMRE chip seal provides agencies with another
innovative technology to help stretch these ever

shrinking dollars. (o0

Pavement preservation practices in the City of Santa Ana

By Souri Amirani and Jason Gabriel, City of Santa Ana

he City of Santa Ana, Calif., became the seat of

the County of Orange over 110 years ago with
just 4900 people, 74 acres and a 24 block village.
Today, still the County seat and the largest city, San-
ta Ana is called “Downtown Orange County” and
has a population of over 353,000, 27 square miles
and over 400 miles of roads to maintain. Santa Ana
is a true urban area with one of the oldest infra-
structures in the County.

In an effort to effectively manage the maintenance
of its aging street network, the City of Santa Ana
began using pavement management software in
1991. Santa Ana was one of the first agencies in
Orange County to implement a pavement man-
agement program (PMP). After using a number of
available software packages, the City finally chose

the product that best fit its needs: Micropaver, the
software developed by the Civil Engineering Re-
search Laboratory of the Army Corps of Engineers
and available through APWA. To determine the
pavement condition of all the streets in the net-
work, a field inventory was performed for the 112
miles of arterial streets and 311 miles of local roads
in the City. The inventory has been updated on a bi-
ennial basis since implementation. Maintaining the
pavement management program is now an eligibil-
ity requirement for grant funding from the Orange
County Transportation Authority (OCTA), Orange
County’s Metropolitan Planning Agency (MPA).

The City has been very aggressive in obtaining grant
funding for arterial streets through OCTA. With the

Continued, next page



funding obtained and
the local match, the
City has been able

2| to maintain a pave-

| ment condition in-
dex (PCl) over 80 for
the arterial network.
Unfortunately, the
City of Santa Ana

has not had a reli-
able funding source
for local residential
streets to meet the
ever increasing main-
tenance backlog. Projects were historically funded
based on a “worst first” philosophy. Only the worst
streets, requiring total reconstruction and the high-
est construction costs were considered. These proj-
ects were also based on citizen complaints using
“the squeaky wheel gets the grease” concept. Based
on the $1.5 million historically committed to these
streets, it was an insurmountable task to bring the
entire network up to a condition that was maintain-
able. Clearly an alternative to the current funding
strategy was necessary.

Lingan Street
before CIR

In 2007, the inventory assessment of the City's
street network determined the maintenance back-
log for neighborhood streets was over $350 mil-
lion, with an average PCl less than 45. In an effort
to make a large dent in the backlog and to stop the
decline in the pavement condition, a surge of fund-
ing was required since the “pay as you go” strategy
had not been working. Options considered included
assessment districts and bonds. An assessment dis-
trict was not selected due to lack of public support.
The bond option seemed to be viable especially
since the City was considering a Certificate of Par-
ticipation (COP). This bond option doesn’t require
voter approval as long as the City Council approves
it. Unlike general obligation bonds, which are a
loan taken out by a city against the value of the
taxable property in
the locality, COPs are
tax-exempt lease ob-
ligations. The inves-
tor buys a share of
the lease revenues of
an agreement made
by a municipal or
governmental entity,
rather than the bond
being secured by
those revenues. COPs
pay tax-exempt in-
terest and enjoy the
liquidity of a market-
able security similar to a municipal bond. COPs also
fall outside of the constitutional debt limitation.

Lingan Street
after CIR

The planning for the COP got underway with the
Mayor and City Council leading the team. Their

leadership was supported by the City Manager's of-
fice, which coordinated the efforts of Public Works,
Finance, and the City Attorney. A bond task force
was set up to do an extensive financial analysis for
the City and a $60 million COP was determined to
be affordable. Once the COP was approved by the
City Council, they began outreach to inform resi-
dents of this exciting new program. The outreach
included presentations at neighborhood meetings,
meeting the press and media as well as monthly
articles in the City newsletter and on the City web-
page.

The Residential Street Repair Program (RSRP) de-
parts from typical city standard methodology of
funding and implementing projects. By leverag-
ing City funds to obtain the $60 million COP, the
City was able to fund a program that invests up to
$100 million in the neighborhood street network
citywide over five years to reduce the maintenance
backlog to a point where existing funding streams
could be used to maintain it. This investment will
make a serious dent in the City’s maintenance back-
log!

The use of a “best streets first” philosophy, which
will maximize the available funding and is more in
keeping with the intent of the pavement manage-
ment program, is another difference. One tenet of
pavement management is that the older the street
section, the more extensive and expensive the re-
quired maintenance activities. By focusing on the
better streets first, the City is maximizing the fund-
ing available to protect these streets at their cur-
rent levels, rather than fixing the worst streets
while allowing the best to continue to deteriorate.
In the first year of the program, 64 miles of streets
were overlaid with a thin asphalt layer. In the fol-
lowing years, more invasive and costly techniques
were used.

Yet another difference is the use of a “specifications
only” bid package. Typically, street projects put out
to bid include a set of plans detailing all the im-
provements. Preparing these plans is labor intensive
and time consuming. Instead, design staff focused
on cataloging all necessary improvements and pre-
senting them in tables in the specification. Design
staff also supports the construction inspector in
laying out proposed improvements in the field, in-
creasing communication and coordination. By elim-
inating the plans, the design effort is reduced. This
reduces design costs and these savings are applied
to construction. The reduced design effort also gets
projects under way quicker and the improvements
get in the ground faster.

A final difference is the use of alternative strategies
to maintain the streets. Historically, the only treat-
ments used in Santa Ana were slurry seal, thin over-
lay and total reconstruction. The assumptions made
in the inventory report were based on these con-
ventional construction techniques. As the price of

Continued, next page
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building materials,
including asphalt,
began to escalate
quickly, it was evi-
dent alternative

| strategies were nec-
M essary to maximize
the use of available
funds. The Public
Works Agency was
tasked with find-
ing new, innovative
ways to rehabilitate
| the pavement. Staff
has investigated
several alternative maintenance/rehabilitation tech-
niques that are environmentally friendly to reduce
construction costs as well as waste. One solution,
Cold In-Place Recycling (CIR), shows promise in its
ability to rehabilitate existing pavement at a great-
ly reduced cost. The process involves grinding off
the existing pavement, treating it with a recycling
agent and relaying it as the new pavement. The CIR
process is then sealed with a thin layer of new as-
phalt. Another advantage of CIR is that the exist-
ing asphalt is recycled in place, reducing the cost
of hauling and disposal of the spoils as well as the
greenhouse gas (GHG) emissions from this hauling.
According to several Canadian studies conducted
by the Ontario (Canada) Ministry of Transportation,
CIR uses up to 80% less energy compared to the
traditional Hot Mix Asphalt with roughly half the
CO, and NO, emissions and roughly a third the SO,
emissions. For a given length of street, CIR emits
approximately 50% less GHG, consumes 62% fewer
aggregates, and costs 40-50% less when compared
to conventional mill and overlay treatments.

Another pavement rehabilitation process not used
extensively in Santa Ana until recently is cement
treated base (CTB). CTB involves pulverizing the ex-
isting pavement, mixing it with existing base ma-
terial and adding cement. This then becomes the
base layer for new asphalt pavement. While not as
cost effective as CIR, CTB is less expensive than full
depth conventional pavement reconstruction. Re-
cent successes on arterial street projects convinced
staff that this treatment would be a cost effective
way to handle the worst neighborhood streets.

The City’s Residential Street Repair Program is now
in its third and final year. By the end of the pro-
gram, 260 miles of pavement will have been im-
proved. This is more than twice as many miles
envisioned at the beginning (100 miles) at 70% of
the estimated costs and two years ahead of sched-
ule. The total program costs will be $72 million in-
stead of $100 million. Using green materials for
pavement preservation not only saved the City's
infrastructure budget but helped reduce GHG emis-
sions and limited materials sent to landfills. As the
City moves toward the end of the program, it will
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continue to focus on pursuing the best alternatives
to preserve its multimillion dollar investment.

During the last three years the City staff along with
contractors, pavement engineers, inspectors and
field personnel have refined and improved the pro-
cess. Following are some highlights of the challeng-
es and lessons learned:

Challenges encountered on the Residential
Street Repair program

* The majority of residential streets were built
more than 40 years ago and there are limited
as-built documents available. Even when as-
built plans are available, they are not always
indicative of the actual pavement sections.
The lack of as-built plans and/or recorded
documents contributed to the inaccuracy of
the existing pavement section which in turn
made it difficult to determine the desired
depth of pavement milling during the Cold-In-
Place Recycling (CIR).

* Most streets in Santa Ana are very flat with
only 0.1% to 0.3% longitudinal slope. Some
streets don’t have concrete gutters and the
existing AC pavement at these locations
have deteriorated, which complicates
the establishment of flow line during the
construction process.

* On streets where there is an existing AC swale,
using the CTB process created a much steeper
profile slope through the intersection and a
situation that cars often bottomed out.

* The focus of the bond program was pavement
rehabilitation and preservation. In ord