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Challenges Facing Port Expansion

Regulatory Requirements Possible Solutions

« Reduce Runoff « LID

* Treatment o [Infiltration with BMP’s
« Storing and Infiltrating < Design for Storage

The Result! The Result!

Loss of Land to Reducing or Eliminating
Detention Facilities Detention Ponds
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Swank, W.T., and Crossley, D.A. 1988. Forest Hydrology and Ecology at Coweeta. New York, NY: Springer-Verlag.

Hydrology Comparison




Engineered System

Pavers Bedding

Base 4”7 # 57
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Detention Under Pavement




Water Quality

First Flush Pollutants

Hydrocarbons

*Total Suspended Solids
*Nitrates

‘Phosphates

‘Heavy Metals

Sustainable
Conventional Pavement Promotes ...
Systems




LID Treatment Train Approach

UCF Stormwater BMP Analysis Model

PERVIOUS PAVEMENT:

Blue Numbers =

Input data

Red Numbers =

Answers

CONTRIBUTING WATERSHED AND PERVIOUS PAVEMENT CHARACTERISTICS:

Pervious Pavement Section Storage Calculator (5')

Layer Thic_kness Void Space Stqrage
(in): (%): (in):
Permeable Pavers 3.13 10.00 0.313
Other Perv. Pvmt. (see note below)

#57 rock 4.00 21.00 0.840
#89 pea rock 2.00 25.00 0.500
#4 rock 8.00 24.00 1.920

Recycled (crushed) concrete 21.00

Bold and Gold™ 9.00

Other Sub Base (see note below)

Product disclaimer: The mention, omission or reference of any proprietary
products in this in the BMP2A® does not represent an endorsement, approval
or rejection by any regulatory agency.

GO TO STORMWATER TREATMENTANALYSIS

VIEW TYPICALPERVIOUS PAVEMENTSYSTEM SCHEMATIC

Contributing watershed area:

Required treatment efficiency (Nitrogen):

Required treatment efficiency (Phosphorus):

Storage provided in specified pervious pavement system:
Area of the pervious pavement system:

Provided retention over the contributing watershed area:
Provided treatment efficiency (Nitrogen):

Provided treatment efficiency (Phosphorus):

Remaining treatment efficiency needed (Nitrogen):
Remaining treatment efficiency needed (Phosphorus):
Remaining retention depth needed if retention:

4.000
-135.726|%
56.720|%
2.573|in
4.000|ac
2.573|in
96.811|%
96.811|%

0.000|%
0.000|%
0.000(in

Note: For other pervious pavement sections and / or other sub-hase sections,
the user must have the appropriate certified "operational void space
percentages" from a licensed gectechnical lahoratory.

ERROR MESSAGE WINDOW FOR PERVIOUS PAVEMENT:

NOTE FOR TREATEMENT EFFICIENCY GRAPH:

The purpose of thiz graph is to help illustrate the treatment efficiency of the retention
syztem as the function of retention depth. The graph illustrates that there 1z a point of
diminizhed return as the retention depth iz substantially increased. Therefore, to provide
the most economical BMP treatment syustem, other alternatives such as “treatment trains”
and compensatory treatment should be considered.
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Pinellas Park Success Story
1.25 Acre feet of storage




AAAAA

Inlemational Ssstem of Units (S1)
Yi
ICPI1 “
N i o ve e
o

Structural
Design

Based on 1993
AASHTO - Guide for
Design of Pavement

Structures.

PICP System

STRUCTURAL DESIGN for ICP: ASCE 58-10 Design in

Florida




ESALs™
(Traffic
Index)

Soaked CBR
Base

Subbase
(R-value)

(11-17)

Gravelly
Soils

Clayey
Gravels,
Plastic
Sandy Clays

Silty Gravel,

Sand, Sandy
Clays

Silts, Silty
Gravel,
Silty Clays

Pedestrian

No. 57
No. 2

4(100)
6 (150)

4(100)
6 (150)

4(100)
6 (150)

4(100)
6 (150)

4(100)
6 (150)

No 57
No.2

4(100)
8 (200)

4(100)
8 (200)

4(100)
8 (200)

4(100)
8 (200)

150,000
(7.2)

No.57
No.2

4(100)
8 (200)

4(100)
8 (200)

4(100)
8 (200)

4(100)
10 (250)

600,000
(8.5)

No. 57
No.2

4(100)
10 (250)

4(100)
8 (200)

4(100)
14/350)

4(100)
18 (450)

SUBGRADE EVALUATION - CBR

PICP System
Design &
Utilization




ESAL (Estimated Standard Axle Load) /
Tl (Traffic Index)
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PICP System

ESALS I TI Design in

Florida
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PICP systems serve as both a Structural and Hydrological
Analyses - need to consider traffic, soil strength and
infiltration, design storm, contributing area & storage

volume.

PICP System
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Structural Number

Pavers Bedding
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& parmeable Design Pro
File  Sefttings  Help
! Project: Example 2 US Customar, = P Units  Imperial

Definition Gieometry Report

5§ Pavement Stucture Pavement Geometry i b # & ) - 00w T
¥ Pavement Geometry ICPI Ty Permeable Interlocking Concrete Pavements
¥ E;bgac;e tI__ayer o L y Structural and Hydrological Design Inputs
radation BB EMENT IR
¥ FResiient Modulus e Length Design Title: Example 2 US Customary
¥ Porozity Width Site Information
¥ Granular Layer Pavement Length 500 ft

z g Ejﬂﬂiﬁ'j"“ PavEmon A Pavement Width 501t
¥ Gradation Pavement Area 25,0001

¥ Porosity Catchrment Area 26,000 ft (hwg CH=T3.2)
=¥ Base [ Runaff from contributing area does not exist Layer Information

¥ Gradation — Paving Layer Structural Coefficient a

¥ FPorosity Contribuing Area Structural Mumber 1.51n

Paving L
' P ey Area of Contributing Curve Roughness Average Thickness 51in

Structural Design Description i 5
¥ Tisffic Surface [fE) Murmber Caoefficient Slope [%) Base Material ASTM No 57 Stone

B Soccer Field 10,000 24 15 Structural Coefficient 005
Structural Mumber 0.2in

¥ Storm Pattem Thickness 4.00n

¥ Rainfall Porosity 0.z2aa

¥ Yolume Yoid Ratio 0.4
¥ Analysiz Settings Permeahility 108.791 fiday

Subbase Material  ASTM No 2 Stone

< >
' 2 Structural Coefficient

Analysis B A\ Summary Dietails

¥ Design Parameters
¥ Stuctural Base Thick Asphalt Roadway 2.400 an 2

Precipitation i

0.05

Graph
Analysiz period | Al years v

= ¥ Analysiz Results
¥ Graph
¥ Details
¥ Summary
¥ Report

PERMEABLE DESIGN PRO SOFTWARE PICP System

Design in

icpi.org Florida
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8 acres Permeable Pavement

Sustainable
Site
Pavement
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Cconstruction

* Interlocking Concrete Pavers

— Min. 80 mm thick — conform to ASTM C936
— 45° or 90° herringbone pattern
— ICPI Certified contractor

* Clean washed aggregate essential

TECH SPECH 18

— Construction of Permeable Interlocking Concrete Pavement
Systems. Available at: icpi.org



Use stakes
(except with
Ilners)_ to_ hold the ey A
material in place. &

PICP System

CONSTRUCTION - Geotextile Design &

Utilization










Construction
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compacted
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Final Compactio

Immediately ready for use

Immediately ready for traffic



Maintain perimeter vegetation Ongoing
Check outlets are clear of debris Ongoing

Sweep surface debris Twice a year

Vacuum and replenish jointing material When surface ponding
observed (2-10 years)

Repair ruts/deformations exceeding '4” As required
(13mm)

Reset pavers that are more than %4” As required
(6mm) above adjacent

Replace broken pavers As required

Replenish jointing material if more than ~ As required
%2” (13mm) from chamfer bottom

MAINTENANCE SCHEDULE

PICP System

Design &
Utilization




Estimated 15-20 year Vacuum Type Sweeper
cycles

Remedial Maintenance



TE‘I’TYDO{&"/ plastic or

Maintenance: S pot
' f Repairs e

Reinstate same pavers |
No curing time — ready fortraffic
Minimal operationsiinterruption™




Assumptions:
3 1/8 In. thick pavers
2 In. bedding layer
12 in. base with Geotextile

5,000 sfy
$55.00 sly

Does not include concrete curbs




Cost Saving Opportunities
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PICP System

TERMINOLOGY - FULL EXFILTRATION Design &

Utilization
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TERMINOLOGY - PARTIAL EXFILTRATION i

Design &
Utilization




Old School Stormwater

When BMP = Big Muddy Pond

D W

www, bae. nesu,edu/stormwater



Life Cycle Cost Analysis

File Home  Isert  Pagelavos®  Formulas Datz  Review Vi Adc-ns S 0 o & R
C17 v p = v
A B [ C D E F G H I J K L M N f‘
1 ==
2 INTERLOCKING CONCRETE PAVEMENT INSTITUTE
3
4 LIFE CYCLE COST ANALYSIS SPREADSHEET
5 BASIC INPUT PARAMETERS
&
7 Project Description The Shores
8 Location Vero Beach. Fla
9 Type of Project Urban Pavement Design
10 Analysis Period 40 =
11 Discount Rate 40
12 Construction Year 2013
13 Measurement Units US Customary
14

;; ICPIss

17 [ INTERL@KING CONCRETE
e PAVEMENT INSTITUTE *

RECALL SAVED DATA

20 SAVE DATA

23 START NEW PROJECT

Life Cycle Cost Comparison

) __‘_m- - v
22 £2 non non

W 4 v ¥ _GlobalInputs. Unt Prees MW Rod 48 Senstviy Anakyss  Report ATl errd NSTRUCTIONS 00 []4 90

Selact destination and press ENTER or choose Paste 2 | w0 - [ +




Port Of Baltimore Seagirt & Dundalk Terminals
eSS == 190,000 m? 1987-2005




Port of Oakland, CA 470,000 M2 2001-04

3 WLl , —
L - . S X X .t. ,..—;‘-:ng A |

R . T - Berths 55-59

- r— e © "% Pavement section:

' A o 100 mm thick concrete pavers
25 mm thick bedding sand

75 mm asphalt

450 mm aggregate base

Soil subgrade 5% CBR

Container storage
FLTs & RTGs

——
""""



Conclusions

High quality wearing course
Provides Stormwater Solutions

Design
Proven methods & solutions

Construction
Mechanized, QC protocols, experienced contractors

Ease of Maintenance & Management



Www.Oldcastle.com

<

~ S — ——— —— —— e
< ~— — —_— ~e — \"‘-—:> ——
- : = o g e s —
- »- . ~ \' ~— 3 _‘ = : - = ?_ \ :?‘\
- e e e R : -
- - g s \\ - ,\*\» —~— —~— \A‘

b = \ -

an Oldcastle®*company R Rl e T



