The PEM System

PEM - PRESSURE EQUALIZING MODULES

January 10, 2009

SICTA
Sea Isle City , New Jersey

Kenneth W. Christensen, President
EcoShore Int’l, Inc.




- Presentation

: "'Lq-f-n 1

Groundwafé

Introduction
> Eirst PEM installation 1997
»US patent in 2003
! >More than 20 projects
»Europe, Asia, Africa
>USA Feb. 2008
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| The following mechanism was proposed: (a}: On
the uprush, if the beach EE@E-E. the watertable is low), the
uprush will infiltrate into the sand and hence slow down,
- causing greater deposition of the sediment suspended in the
ey, | uprush. If the beach 15[3 high watertable), there will be
P e | less infiltration, hence less deceleration and therefore less
" .,a deposition. (b): On the backwash, the outflow of groundwater

N causes fluidisation of the upper layer of sand, and hence aug-

ments ﬂffshure transp -:Jf sed1menL _ ~ Grant
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”In a qualitative sense, the role of elevated beach
groundwater in promoting beach face erosion and
lower beach water table in promoting onshore

accretion, 1s now well established”
Turner and Leatherman, 1997,

Beach Dewatering as a ‘Soft’ Engineering Solution to Coastal Erosion
— A History and Critical Review. Journal of Coastal Research,13 (4) , 1050-1063




Sea Isle City 5th st. Jan 10 falling tide




PEM is designed to improve
drainage of the beach

PEM System

Plan view

300 ft”
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“Every installation is tailor made
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PEM Function

Air enters as water flows down

Drainage via PEM
during falling tide




PEM and the environment

Minimal-invasive technology m+lale Marstal, Denmark
Covers approx. 0.0005% of the beach

Point pressure reduction — local effect . (.

No known harm to flora or fauna
Invisible installation
No impact on areas in the sea
Rapid installation
Reduced CO2 emissions compared to

other techniques
» Little energy to mobilize/install/remove
* No energy used during operation

No effect on surfing conditions Approved for use in an

European Union Habitat Area




Projects

Erosion West coast of Jutland 2 x 2.5 million cubic yards/year




Old Skagen North 1998-2001

PEM placed near groins
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Groins are covered with sand

Before PEM 18 months after
installation PEM installation




Old Skagen North 1998-2001

July 2002
8 months after removal of the PEMS




Old Skagen South, 1999-200 258
Result of 3-year Official Test

After 12 months:

« PEM area had gained 8.4 cubic yards per shore yard

* Inthe middle of the test area, gains were over 30 cubic yard
per shore yard

o All other areas lost from 1 to 20 cubic yards per shore yard

After 2 years:
e Test area with PEM had stabilized
and showed no further growth

After 3 years:
e The difference between the test area
and other areas remained the same




3-year Official Test
Old Skagen South 1999-2002

Result after 3 years

COAST PROFILE IN ST. 113.700
CROSS SECTION SCALE 1:50/1:500

Liraed « D.N.N (rverage 180 evel) in m
3 r r 3

Yellow color: Profile increase
+66 ft in middle of test area
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Profils-incraads betwesn 27, January 1999 and 26, Sop. 2002 Date { 27.01 I 16 o1
Profile-srcalon betwesn 27, lanuary 1999 and 26. Sep. 2002 e 1993 2000 L

Share kel 27, Jaruasy 1999 __Profife increasa’srosion (mimi = 1 +23.31

Share level 18, Janusry 2000 Chaoga in profile width (m) * + ) #8162 | 49,
Shore level 26. Januasy 2001 __ Changs in piofile mickdie height (m) * - +0,73

Srore bevel 26 Madts 2002 Averags incinstion of beach (%) : 232

Shore kevel 23, September 2002 * Difprence from 27, Jasaary 1999

Reference Bne - beach area 2 14.8 - Profil width = From refersnce line (0.00)
o the cut of the grousd sudace with level 0LDD




Historic Erosion

Contr.zl
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Skodbjerge 3 years results =
preliminary (ABL)

Meter ‘

Hist.Accret. Historic Erosional part of the beach

Control 3 Control 2 PEM 1 Cont.1b| | Cont.1a

Avg. Beach Level (ABL) from level 4 m in the dune and 100 m towards the sea




Skodbjerge preliminary =
results 3 years (ABL)
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Hist.Accret. Historic Erosionsional part of the beach

Control 3 Control 2 PEM 1 Cont.1b| | Cont.1a
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Conclusion:
Where you have accretion PEM willlnot change that
Where you have eresion PEM willlminimize erosion




Teluk Chempedak, Malaysia

PEM combined with Beach Nourishment

Double layer PEM
Purpose:

Prolong the lifespan of beach
nourishment (normal life 3-4 yrs)

Installed:

PEM #1: First set July 2003
Nourishm. 230,000cy.: May-July 2004
PEM #2: Second set Aug 2004

Status:

2007: Beach is stable
Expected lifetime: >10 years

Tidal range: 7-10 ft
Rain p.a.: 100 in.
Rain in a week: up to 40 in.

TeI Chempedak

N




The PEM System combined with Beach Nourishment
Average beach elevation at X meter from the dune

Black line: Project Start
Orange line: After PEM1
Dotted blue line: Beach nourishment design
Green, red and purple lines: After 2nd set PEM w as installed
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lilelok Chempedak

; PEM - Teluk Chempedak
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ke D Hillsboro Beach
2 Y L9 Florida

2 miles

e 1 mile PEM

e 2 x 0.5 mile control

Final Permit Feb. 14, 2008
Installation completed Feb. 28, 2008
Approx 100 PEMs installed

3-year project




Aprill 14, 2008~

Jung 20, 2008

Aug 21, 2008

Sep 10,2008

e BeachnsiEuileing

HillsherosB eachyAphlEld 2008+
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Hillsboro Beach e
Results after 6 months (prelim.)

Sand loss or gain in cubic yards per shore foot from R-mon. line to —5ft

2

Data are from the middle
Y, mile (controls) and the
middle Y2 mile (PEM)

-0,3

Cubic yards per shore foot

B North O PEM E South




Economy

Estimated annual cost to nourish
one mile of shoreline 10 years ago.

B New Jersey>

1 North Carolina*

Bl South Carolina*

M Florida*

[1 Total all locations*
O PEM

7
d
d
d
1%
1%
1%
1%

000 USD

*Arthur.C. Trembanis and Orrin.H.Pilkey,Duke University,1998




Financial comparison - Florida

Broward Il - 6.8 miles

Beach nourishm. 6.8 m
— Costs $44.5 mill
— 6 years life time
— More than
$1 million/mile/year

PEM 6.8 m COMPA.:RE:

— excl. environmental . PEMs cost
monitoring — afraction of

_ traditional
= (Cagiti?egppm)(. $1 mill.7yr nourishment

— Less than
$200,000/mile/year




NJ Ocean City cost comparison

Traditional nourishment of 2 miles of beach
* Project costs $6 million
e 3-4 years life time

e 10 year cost is $15-20 million

PEM project 2 miles of beach
* Pre study and install $ 0.25 million

o Yearly lease $ 0.35 million

e 10 year costis $ 3.75 million




PEM Partners

 Malaysia

~ MRCB v/ (l\

e USA Q
— EcoShore Int’l, Inc.
 Holland D

— Royal BAM Group
— Rijkswaterstaat
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CEOQ's Message s

The Passion for Excellence campaign, first
maoted in 2003 to re-energize and malivale MRCE
employeas to attaln higher levels of excellence,
has borne positive results

| am pleased o see that the "passion to excel’
cullura has been accapted al all levels within the
MRCB Group. The campaign and the Group Key
Ferfarmance Indicators (P System  have
provided the much needed zest and motivation o
perform beyond the expectations of our current
targets and business performance

Our Business units and support stafl have taken |
initiatves to further improve and enhance s

delivery of high slandard products and services !
Implementation of such initiatives have resulled in - §

Dther egually '||:|:||;1|:Eﬁ5
the development o

particularly in ernviran

ive achievements include
innovative  technologies
mental services, Our Filot

Fressure Egqualisatid
used to rehahilitate th

no Module (FEM) System
e Teluk Cempedak Beach in

MIEHIEHRIEER Il

ignificant positive results in

the protection of one of the country's best known
beaches. The PEM Systerm is the first of its Kind
techinology in Malaysia and the Asian region.




14 kmi( 7 miles)\RENT projectiinstalled at EgmondanSee

FEM HITUIC NCHICHaNUs




Summary of PEM

On suitable sites, PEM is highly efficient
Retains sand from beach nourishment
Deposits sand from littoral drift

NoO power costs

Many independent modules & no moving
parts

Subsurface & invisible
Minimal impact on environment
Competitive price




Gullllsland

Image NASA

® 2008 Europa Technologies e Google Uk

! = & 2008 Tele Atlas
39°08'55.41" N 74°40{52 .81} V 16 .Jul 2008 @jehpjde  7.89 km
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ACTIVITIES DURING A PEM PROJECT
Coastal investigation

Data collection/analysis of coastal processes
Sediment sampling and analysis

Design of the installation

Pre-installation survey of beach, sea floor and flanks
Installation of PEM in a grid

Logging PEM positions via GPS

Signage and information for the public
Mobilization/demobilization

Final clean-up of beach

12-months survey of beach, sea floor and flanks

You will receive;

As-Built certificate

Map with the location of each PEM
Aerial photos before and after
Pre-installation survey

12-months survey

Final Report

LEASE

Lease of PEM installation
Servicing
Annual report




ACTIVITIES DURING A PEM PROJECT

Coastal investigation

Data collection/analysis of coastal processes
Sediment sampling and analysis

Design of the installation

Pre-installation survey of beach, sea floor and flanks
Installation of PEM in a grid

Logging PEM positions via GPS

Signage and information for the public
Mobilization/demobilization

Final clean-up of beach

12-months survey of beach, sea floor and flanks

You will receive:
As-Built certificate
Map with the location of each PEM
Aerial photos before and after
Pre-installation survey
12-months survey
Final Report

eyl

LEASE ol OO malle haas
— Lease of PEM installation Sﬂ_fzf,@‘,[_],@w I_I_I_I_L@Mjﬁij_rf

~ senicing $225000 instmilefycar

— Annual report




End of Presentation

For further information please go to
WWW.ecoshore.com




On Site Tests prior to PEM project H

Geological and Hydrological Investigation

TEMPORARY PEM AND TEMPORARY
INSTALLATION MONITORING WELLS

_|_

SCIENTIFIC EVIDENCE AND FAST PERMITTING




On Site Tests prior to PEM project E

Geological and Hydrological Investigation
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PEM activities

TESTS PRIOR TO PEM PROJECT - before permitting

. Geological and Hydrological Investigation
Installation of water wells and PEMs for 4- 8 weeks in 2 selected beach areas (2 x 300ft)
Monitoring of beach elevation before and after test (Laser method) in test and control areas
Core samples of beach in test area
Survey of ground/groundwater with 2D and 3D Multi-electrode Electrical Resistivity (MER) before and after
Installation of pressure transducers to record pressure (water level) in wells and PEMs before, during and after
Report

ACTIVITIES DURING PEM PROJECT - after permitting

. Coastal investigation
Data collection and analysis of coastal processes, beach and offshore profiles
Sediment sampling and analysis
Design of the installation
Pre-installation survey of beach, sea floor and flanks
Installation of PEM in a grid
Logging PEM positions via GPS
Signage and information for the public
Mobilization/demobilization
Final clean-up of beach
12-months survey of beach, sea floor and flanks

You will receive:
As-Build certificate
Map with the location of each PEM
Aerial photos before and after
Pre-installation survey
12-months survey
Final Report




PEM activities and costs

TESTS PRIOR TO PEM PROJECT - before permitting

. Geological and Hydrological Investigation
Installation of water wells and PEMs for 4 - 8 weeks in a selected beach area

Monitoring of beach elevation before and after test (Laser method) in test and control areég ““)@
Core samples of beach in test area «.\’"“ = %@v
Survey of ground/groundwater with 2D and 3D Multi-electrode Electrical Res:‘)_‘ ER) B€iore and after

Installation of pressure transducers to record pressure (water level) in wells and PEMs before, during and after
Report

ACTIVITIES DURING PEM PROJECT - after permitting

. Coastal investigation
Data collection and analysis of coastal processes, beach and offshore profile'\‘\ﬁ“\ @@@
Sediment sampling and analysis S}UJ’)
Pre-installation survey of beach, sea floor and flanks , "4
Installation of PEM in a grid ‘}J\&‘\,\;S)
Logging PEM positions via GPS ‘ ‘\‘ “B
Signage and information for the public o \““\@ \]@rj \“} 3‘; J
Mobilization/demobilization S@&DJJ S
Final clean-up of beach 7
Aerial photos before and after
Pre-installation survey and 12-months survey
Final Report

Lease
— Lease of PEM installation
—  Servicing
— Annual report




Extra slides




PEM and storms

JIJrJrJJ e Storm “FAY", ol beathiy
efdlired an excgp_tlonal h|gh tidesa
extremely rough water. These CORUGILIONE

had little or no effect on . our.beachs
Fortundtely, it caused no erosion. "WhHEN
the tide receded we were pleased togin
that our beach was seeminglyain t e
conditions as before the storm

In my personal opinion, the PE
accomplished all that we hopEdgisves
We contintie to monitoie urSEReEYEls
nEFexpect continued' SUCCESSRI"
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Winter

Winter s’ Winter

SER 4, 2008




o from the 1940'ies. Distance from beach
he church is over 1 km

_,
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Maarup Church
Built around year 1200
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Distance from Habour

Bl 1871 I 1988




Trade Commission of Denmark
Loz Angeles

D077 Wllahies Tk
St 1402
Liows Ampeles, CA SHI2E-0 %1

Tal. (30 Pa2-7700

Who IS
EcoShore

v Diretor of I e 257
Bl
decin il ogg
Flrricrige Tale

Jaroary 25, 27

e Exclusive US licensee i resrer—
I understand that you have been in necent nepotations with EcoShore, 2 Flor-

— PEM US patent 2003 s ok e i o

In iz one of my dutes a: Trade Commissioner to peomote the utilization of

® L Ocatl O n Danish technologies sround the world, or enhanee plobal cooperation,

=

— Boca Raton, FL T In Denmark, the EcoShore PEM

systemn has increased the recreasbonal opporstunites while enhancing erosion

« Kenneth Christensen [Rassis
N CHO I ROV Il “rur cxperience with FcoShore hes been outstanding, and they have been

ploneers in introducing technologies thar have proved successful at enhancng

BUS Degree, COpenh fishaenl [rocosses b pickioct pecnnfreat struchulics,

BUSIneSS SChOOI ] T t'.'.!:p-rEi.l:l‘!lD‘: with Kenneth Chrstensen the Presidenr and owner of
Senior positions in EcoShoee is excellent and long lasting. He has 2 very pood seputation and has

held several senior positions among the Dandsh 1op 10 companies. It is also the

Danish companies understanding of the Trade Commission of Denmark that Ecoshare is laid on

CEO of environmenta |tk
Companies I wish you the best in your funare contract negotations with Ecoshaore,

It there i anything that | can do as Trade Commigsioner o fadlitate contract
negotziions, please do not hesitate to contact me.




