





Why Are We Here?

APavement rehab costavingtechniques.

Aln-placerecyclingusesthe material that we
already paidor. 100% RAP products.

ABinder and aggregates are a Am@mewable
resource. When they argonethey are gone.
As scarcity increases then cost increases.

A2 S QaXgeriencinga major shift in how
owners need to approach the work. These
methods are the first strategy to consider.




Map Sheet 52 (2018)

Aggregate
Sustainability In
California

CALIFORNIA
GEOLOGICAL SURVEY

CALIFORNIA GEOLOGICAL SURVEY
Department of Conservation
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50-Year Permitted Permitted Aggregate Projected
Demand Aggregate Reserves Compared Years
i e (million tons) Rig:r?fes to 50-Year Den?land Remaining
(million tons) (percent)

Bakersfield P-C Region 338 1,708 505 More than 50
Barstow-Victorville P-C Region 163 117 72 311to 40
Claremont-Upland P-C Region 202 90 45 21to 30
El Dorado County 82 15 18 11t0 20
Fresno P-C Region 305 556 182 More than 50
Glenn County 41 22 54 21to 30
Merced County 154 61 40 21to 30
Monterey Bay P-C Region 333 297 89 41 to 50
Nevada County 41 52 127 More than 50
North San Francisco Bay P-C Region 492 263 53 21to 30
Palmdale P-C Region 569 163 29 1110 20
Palm Springs P-C Region 238 163 68 31 to 40
Placer County 188 387 206 More than 50
Sacramento County 724 327 45 21to 30
Sacramento-Fairfield P-C Region 295 109 ET 2110 30
San Bemardino P-C Region 939 156 17 11 to 20
:::::;:::;;’lgllew 387 17 4 10 or fewer
San Gabriel Valley P-C Region 751 297 40 2110 30
gag EL:; cC”)qblspo-Santa Barbara 296 58 26 1110 20
Shasta County 82 49 60 31 to 40
South San Francisco Bay P-C Region 1,320 506 38 2110 30
Stanislaus County 160 39 24 11 to 20
Stockton-Lodi P-C Region 409 203 50 21to 30
Tehama County 49 30 61 31to 40
Temescal Valley-Orange County? 1,079 862 80 41 to 50
Tulare County 130 53 41 21 to 30
Ventura County2 241 84 35 11t0 20
‘g:;:f;“ San Diego County P-C 763 265 35 111020
Yuba City-Marysville P-C Region 344 679 197 More than 50
Total 11,045 7,628 69




<

<K < K K KK KK KK K K KL

Why Recycle?

Proven technolo Ywith a range of strategies to suit most
rehabilitation challenges

More sustainable if designed and constructed correctly
Uses all existing, paid for materials

Requires limited newnaterials
Minimizestrucking operations

Shorter construction time, less traffic disruption
Cost effective / lower lifeycle cost

Removes distresses instead of covering them
Selected strategies enhance structural capacity
Extended pavement life

Recycled roads can be recycled again
Specifications hSSPare already in place

© 2018 Graniterock and/or its affiliates. All rights reserved.

#urbanquarry




Partial Depth
Recycling
(PDR)

Full Depth
Recycling
(FDR)

5. All rights reserved.




Serviceability / Cost

Construction

Maintenance |

| Rehabilitation

Design Life

Time or Traffic




op-Down Distresses in AC Layers

Mill & Overlay
or
Surface Maintenance




op-Down Distresses in AC Layers

AUse Partial Depth Recycling (PDR) or Cold Central Plant
Recycling (CCPR)




tresses in Pavement Layers
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A Use Full Depth Recycl




Stabilized || Stabilized

Existing Pulverization Removal of Addition of
road to desired  €xcess material cement, mixing,
depth (if necessary)  reshaping, and

and regrade compaction

Final surface
application



tresses from Subgrade
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A Few Things
1. 2

A Owner, Consultant &
Industry need to be focused
on partnership & working

A These processes are not
new. Used worldwide.

AThey work. together

A We 6 begond the research A Ou n c @rewerition
phase. is worth a pound of

A Environmentally less impact cureo
than alternatives. | t 6 s 10

0.% . o N

RAP A Project site investigations
need to be done during

A Cost Effective (15% - 40% design. Lowers Cost.

lower than alternatives) iDonét overdesi

A Shortens Construction Time pavement structure. Get
better traffic data.

3.

A Owners need to be proactive
in updating their
specifications. Lowers Cost.
We can help.

A Focus on training staff i high
turnover is a problem

A RSAis doing their part to be
a solution by actively
educating throughout the
industry.

A We can do workshops or talk
N ado ?pecific projects you
have in currently in design.



Dennis McElroy
Cell: 408-639-8063

dmcelroy@graniterock.com

Recycling and Stabilizing
Association of California

rsa-california.com
#urbanquarry
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Pavement Program

Presented by:

Allen King, PE
Senior Transportation Engineer
Division of Maintenance
October 2022




Cold Recycling within Caltrans

AUpdated terminology
AUpdating FDR SSs
AUpdated PDRSSPs
ACreated CCPRSSPs
ACurrent working groups

ACompleted construction for 3 pilot
projects and others currently in
construction

A2021/2022 SH report
Alnitiative to report efficiencies and GHG

Reference Document
Ef

(&ans:
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Cold Recycling Terminology within Caltrans

( Pavement Recycling )

v

v

Hot Plant Recycling
(RAP in new HMA)

Hot In-Place Recycling
(HIR)

Cold Recycling
(CR)

v

Cold In-Place Recycling

(CIR)

v

v

v

Cold Central Plant Recycling
(CCPR)

Partial- Depth Recycling’
(PDR)

Full-Depth Recycling
(FDR)

v

v
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Caltrans Specifications

AUpdated PDRSSPs
ACreated CCPRSSPs

/&Iurrent working group to
update FDFC test methods and
specifications and examine P! =
In FDRC

;BUpcoming working group to
update FDHFA specifications




Partial Depth Recycling (PDR$SP

/BUpdated the 16yearold PDR
nSSP -
e s recent advancements | Es
equipment and testing

AStreamIined specifications to
decrease cost and increase
usage of PDR
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Cold Central Plant Recycling (CCRB}P

ACompIeted final draft for CCRRSPCT 316, and
MPQP

ACCPR can be used on projects that are far awa
from asphalt plants to reduce costs, greenhous:
gas (GHG) emissions, and constructielated
trucking of materials.

ASpecifications are developed based on the
merged foamed asphalt and emulsified asphalt
PDR specifications and modified to reflect
variations in construction methodology,
application, and engbroduct capabilities of
CCPR.

APromote more recycling strategies as direet
SB1.

J

ftrans:
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PDR Pilot Projects [l

Project Name

Status

GLE

162

Partial Depth Recycling with
Foamed Asphalt (PBRA) and
Additional Fines

Constructed

SB

135

Partial Depth Recycling with
Emulsified Asphalt (PEERA) vs
Partial Depth Recycling with
Foamed Asphalt (PBRA)

Constructed

SBD

Partial Depth Recycling with
Emulsified Asphalt (PBRA)
Gradations

Constructed

IMP

/8

High Rubber Content PDR

In
Construction

21
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CCPR Pilot Projects

CO RTE |Project Nameg Status

sep | 18 |PWoting CCPl ) 0 ming
specifications

TuL | 63 | PHOtNg CCPL ) ming

specifications
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Senate Bill 1
G6¢2 GKS SEGSYG L)23aairofsS IyR 02ai
department and cities and counties receiving funds under the program sha
use advanced technologies and material recycling technigtieg reduce

the cost of maintaining and rehabilitating the streets and highways, and tha
exhibitreduced levels of greenhouse gas emissitm®ugh material choice
YR O2yaiuNHMzOUAZY YSUK2Z2RE




Reducing GHGs

Reduce statewide greenhouse gas emissions to 40% below the 1990
level by 2030.

California greenhouse gas emissions by sector (1990-2015) and targets through 2050

million tons carbon dioxide (CO2) equivalent =~
cla
500
2020 target:
verea. @ equal to 1990 level
400
. 2030 target:

300 . 40% below 1990 level
200
100 electric power e,

industrial 2050 goal: .

transportation 80% below 1990 level

0 T T T T
1990 2000 2010 2020 2030 2040 2050
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Caltrans 202€024 Strategic Plan | i il
Goal: Lead Climate Action

following outcomes:

ACaIIs for a strong action to develop and

25

. ! . Mitigation — Reduce
Implement sustainable practices to reduCe  ;reenhouse gas emissions

greenhouse gaS emissions from material from the transportation sector.

production, transportation and Resilience — Strengthen

. . . . our capability to withstand
construction operations in constructing and recover from the impacts
Caltrans pI’OjeCtS. from climate change.

Leadership — Demonstrate
leadership in climate action.

(Photo Source: Caltrans 202024 Strategic Plan)
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Senate Bill 1 Efficiency Reporting

ASenate Bill 1, the Road Repair and Accountability Act of 2017,
was signed into law on April 28, 2017.

Al'his legislative package invests $5.4 billion per year to fix
roads, freeways and bridges in communities across California
and puts more dollars toward transit and safety.

Al'he legislation also requires that Caltrans report efficiency
savings to the California Transportation Commission annually

AAS defined by SB, efficiency results in cost avoidance or a
reduction in support or capital costs



SB1 Reported PDR Cost Savings

The Office of Asphalt Pavements began reporting Cold Recycling efficiency savings ste

in FY 19/20
FY 19/20

A6 projectsc 86 lane miles of paving
AApproximate cost savings of $2 million
FY 20/21

A9 projectsg 205 lane miles of paving
AApproximate cost savings of $7 million
FY 21/22

AS projectsg 75 lane miles of paving
AApproximate cost savings of $1.2 million

wer

CALTRANS EFFICIENCIES
REPORT 2020-21

&% O
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Past Recycling Numbers

A100+ PDR projects constructed since
2007

Aover 12 million SQYD of paving /ii | |

A1730 lane miles of PDR paving

/8% FDR projects constructed since
2001

AOver 3 million SQYD of paving
AASO lane miles of paving




Recent Recycling Numbers

PDR Projects

FDR Projects

Fieel e : Total Lane : Total Lane
No. of Projectg : No. of Projectg )

Miles Miles

FY 17/18 5 78 2 15.1

FY 18/19 5 60 3 103.7

FY 19/20 6 86 0 0

FY 20/21 9 205 1 1

FY 21/22 6 75.48 2 22.5




Same Info in Graph Form

S
o L ool | I I
-

FY FY FY FY FY
17/18 18/19 19/20 20/21 21/22

mPDR 78 60 86 205 75.48
®"FDR 151 103.7 0 1 22.5

Fiscal Year
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SB1 Reported PDR Cost Savings Lessons Learne

ALess IPR programmed and FY 19/20 FY 20/21 FY 21/22
constructed the past fiscal year GHG
compared to the previous year Savings 3,350 9525 3,549
AOnIy $1.2 million savings for FY 21/284tcq,, )

AFY 20/21 reported $7 million in

g 0° Iéqlflivalen: 376,991 1,071,804 399,312
AOverdesigned cold recycling projects>2"°"> © ’ 071, ’
. Gas Saved
= less $$ savings
AOverdesigned cold recycling projectgquivalent
= less GHG savings Miles of

. A A ) | 125566 | 35,,727 13,310
Fe2yoi 20SNRSaray PP R Rdz8 02
O2y OSNYy (KFid LI B5YSyls £52yQi
p rform *Note: This is Cradle to Gate (Materials Only). A full

31 LCA is cradle to grave.

CalNE Lftrans
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Past:
2 KI G 2SQ@S 52ys ['12 93/(3

ACompIeted a Adlay statewide training it
vember 2020 on IPR technologiest
/&Collaboration with Industry and
Academia
oner 150 Caltrans attendees
AUpdated specifications to reflect the latest
construction practices and technologies
AProwded additional funds for cold recycli .
pilot projects, such as CCPR
AASSISted Districts at different project stag
such as site investigation, design, and =~ W8S =
construction phase  Construction

Site Investlgat|0| av | || e

;'j,,':_ii,,l.I' : L
5 [L ROUTE 16 oS’ PR
0. -0, B
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Present:
Current Caltrans Pavement Sustainability Efforts

AEncourage the use of sustainable practices Pavement
such as cold recycling, high RAP, and RAS
Program

A‘Sustainabilit IS a collective Caltrangle : .
4 Sustainability

effort ¢ Pavement Program, METS,

Construction
ANeW pavement sustainability team AConcrete A Programming
ANew pavement sustainability webpage A Asphalt AManagement

AResources, technologies, savings
reporting

ANGW pavement sustainability coordinator p—



Future:
Moving Forward
Ancrease pavement sustainability efforts

/BContinue evaluation and da@riven
updates of specifications

Ancrease the use of sustainable practic
such as recycling

/BEproring new materials
AUpcoming Caltrans Trainings

34






Cold-in-Place Recycling Foamed
Asphalt Technology in San Jose

Frank Farshidi, P
Division Manager,

CAPITAL OF SILICON VALLEY




Pavement Condition OQverview

Street Network Miles 2019 PCI | 2020 PCI
Major 944 75 75
Local/Neighborhood | 1,490 60 60
Combined 2,434 66 66

CITY OF %
CAPITAL OF SILICON VALLEY



CIR-foam In action in San Jose

CITY OF

A
SAN JOSE

CAPITAL OF SILICON VALLEY




Recycling Train

CITY OF

A,
SAN JOSE

CAPITAL OF SILICON VALLEY




Spreading cement (1%) ahead of train

e &,
SAN JOSE

CAPITAL OF SILICON VALLEY




Compaction o
P Finished surface

CITY OF

Pl
SAN JOSE

CAPITAL OF SILICON VALLEY




Historical CIR in San Jose

YEAR Lane Miles Square Yards
AU, 20.6 144,848
AU 46.5 327,888
AU 45.2 318,560
AU 32.3 227,392
AU 37.5 263,472
AU 20 141,379
2020 95 671,304
2021 43.5 305,562

UL 341 2 400,405 SKN%E

ILICON VALLEY




Our usage over time

In-Place CIR per year
800,000

700,000
600,000
500,000
400,000
300,000
200,000
100,000

2014 2015 2016 2017 2018 2019 2020 2021

——Square Yards

CITY OF gA 2
CAPITAL OF SILICON VALLEY



Carbon Reduction by using CIR (20142021)

A 80% GHG reduction compared to alternative Mill and
Fill and other conventional methods

A 78% Energy Savings compared to alternative methods
A Equivalent to taking 3,232 caodf of streets per year

A Energy savings to supply 4,914 homes with electricity
for an entire year

B &,
CAPITAL OF SILICON VALLEY



Why do we use CIRfoam?

A Environmentallyfriendly: 100% Recycled material in
place

A Significant reduction in truck traffic during construction
A Increased durability and better performance in the field

A Increased resistance to cracking and resolving problems
at its root cause

A Cost effective approach both initially and over life cycle
of pavement life

A Quick opening of traffic daily

B &,
CAPITAL OF SILICON VALLEY



|Why foamed technology?

Flexibility of asphalt binder (2 75%) and stiffness of
cement (1%)

SAN J
CAPITAL OF SILICON VALLEY




What streets do we treat with CIRfoam?

A Major streets: Arterial and collectors with high traffic volumes

A Streets in fair conditions: 25<PCI<60 with sever block cracks,
longitudinal cracks, and HMA layers greater than 5 inches

A Typical thickness: 4 inches of existing HMA
A Pavement structure:

I Cold-in-Place Recycling combined with RHMA overlay
(1.5 to 2 inches)

I CIR combined with conventional HMA (1.5 to 2 inches)

B &,
CAPITAL OF SILICON VALLEY



A Typical street selected for CIR

CITY OF =
CAPITAL OF SILICON VALLEY



