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Re: FRESHET 2007 URGENT MITIGATIVE FLOOD WORKS (M.S. 4807-207C)
AS CONSTRUCTED REPORT

Dear Mr. Arasomn:

We are pleased to submit the following "Freshet 2007 Urgent Mitigative Flood Works (M.S. 4807-207C) As
Constructed Report”. This report outlines the design criteria and issues, property considerations, and
estimated costs for the constructed works.

1 BACKGROUND

In April 2007 the Ministry of Public Safety and Solicitor General (PSSG) and the Ministry of
Environment (MOE) confirmed the availability of funding to assist local communities prepare for the
2007 Freshet.

In March 2003, Associated Engineering completed a report entitled “Flood Protection Review
Fraser River Flood Plain Area". A field investigation, including inventory and inspection, of the
existing dyke and flood wall structures was completed as part of the study. The field investigation
identified several minor and some major deficiencies. In May 2003, the City was granted Flood
Protection Assistance Funding from the Province. Due to limited funding, a limited scope of flood
protection upgrades was constructed in 2004,

As a result of the December 2006 Fraser Basin Council report, Flood Construction Levels {(FCL)
along the lower Fraser River have been adjusted upwards. The current scope of work under the
2007 Urgent Mitigative Floed Works program dealt with some of the fload protection deficiencies
remaining after the 2004 works. All upgrades under this program considered the revised 2006
FCLl's.




T

. 1
Associated | GL0BAL PERSPECTIVE.
Engineering = LOCAL FOCUS.

June 28, 2007
Mr. Jeff Arason
City of Surrey

-2

2 CONSTRUCTION

The foltowing work was completed in this contract:

Site ID | Chainage Length Description
(m)
7 4+440 — 30 Steel stop log closing structure across Lindal Cedar Homes driveway
4+480 {10880 Dyke Rd}, including:
. Concrete end wall with embedded 150 mm metal channel
. Four stop log post base manholes
. Four stop log intermediate guide posis
L 18 standard 6.1 m long, 0.3 m high steel stop logs
Concrete seepage cut-off wall minimum 1.3 m deep below grade
6 4+540 — 115 Conerete floodwall including:
4+660 . 5 m top elevation
. Concrete seepage cut-off wall minimum 1.3 m deep below
grade
. Four catch basins and a 200mm header pipe on land side of
wall
. 300 mm diameter pipe draining land-side catch basins to the
Fraser River. Drain pipe equipped with flap gate.
g* 4+860 — 260 Earth dyke upgrade including:
5+120 L4 4.6 m top elevation
] 3.2 m minimum dyke crest width
. widening on river side of dyke between stations 4+880 and
5+000
. widening on land side of dyke between stations 5+020 and
5+120
. rock placed on enhanced river side dyke slope between
stations 4+880 and 5+000
. 3H:1V river side slope between stations 4+880 and 5+000.
City placed riprap further up the Manson Canal, approximately to
station 5+040. Due fo standing water fevels in the Canal and
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limitations of the excavator, the City elected to key riprap into bank
above the channel bed, thus leaving the bottom 2.5 to 3 m of bank
without riprap.

* Construction at site 8 varied from Associated Engineering’s design.
3 DESIGN CRITERIA

Previous Provincial Flood Construction Levels (FCL's) in the Fraser River flood plain area of Surrey
were 600 mm above the 1894 Computed Flood Profile. The Fraser Basin Council's December
20086 Lower Fraser River Hydraulic Model report resulted in increased FCL's in the Fraser River
flood plain area. The new FCL's range from 4.2 m G.8.C. at Elevator Road, to 5 m at Bolivar
Creek.

We adopted the FCL as the minimum elevation of our flood protection upgrades. In some cases
we constructed to higher elevations to allow for settlement, future FCL increases, and potential
future river aggradation.

31 GEOTECHNICAL CONSIDERATIONS

We retained Golder Associates Ltd. as geotechnical subconsultants. Golder Associates undertook
a geotechnical investigation and provided advice regarding geotechnical design issues. We attach
Golder Associates’ findings and recommendations in Appendix C.

3.2 EARTH DYKE

The Provincial “Dike Design and Construction Guide — Best Management Practices for BC”
recommends that all new dyke works be designed and constructed using a minimum 4 m dyke
crest width, and 3:1 side slopes are preferred. Walerside slopes of up to 2:1 with riprap protection,
or landside slopes of up to 2:1 with adequate seepage control may also be acceptable.

The earth dyke should consist of an impermeable layer or dyke core. A gravel running surface
should be provided atong with side slopes covered in top soil fo promote vegetation growth. All
proposed earth dyke works in this project are related to upgrading of existing dyke structures.
Some of the existing dyke deficiencies inclhuided inadequate dyke elevation, narrow dyke crest, and
steep side slopes.

Where the site conditions altowed, our designs upgraded existing dykes (o the desired minimum
dyke crest width, side slopes, and impermeability. At site 8, we designed a 2.5:1 landside and
waterside slope fo avoid encroachment onto grassland habitat area. As the dyke is significantly set
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back from the river, and would not be directly impinged by flows, riprap is not required at this
location. City crews constructed this site to a 3:1 waterside slope, but without any improvements to
the existing oversteepened landside slope.

3.3 CONCRETYE FLOOD WALL

In areas where physical constraints did not allow construction of an earth dyke, concrete flood walls
were constructed.

We analysed our wall design for two structural failure modes; concrete wall strength and
overturning. A third failure mode, sliding, was also reviewed. Provided that there is some fill on the
footing and behind the wall, sliding would not be the governing failure mode.

Listed below are the assumptions used in the analysis:
. The static water level reaches the top of wall (freeboard is ignored). This assumption wil

ensure water will overtop the wall before the wall fails. This also provides a level of safety
against dynamic forces of moving water on the wall.

. Concrete strength fc = 30 Mpa, Steel yield fy = 400 MPa (as specified on drawings)
. Bearing capacity on founding scit = 30 MPa
. A minimum of 300 mm of fill above the top of footing is present on both sides of the wall.

As concrete walls can be problematic to raise, we constructed to a top elevation in excess of the
2006 FCL.. At site 6, our final wall elevation is 0.4m higher than the 2006 FCL. At Site 7 we took
into account the height of standard stoplogs. In order to accommodate an even multiple of stop
logs, we designed the concrete abutment wall top elevation 0.2 m higher than the 2006 FCL.

In accordance with advice from our geotechnical subconsultants, we extended the shear-key 1
metre deep from the top of the footing. This provides a seepage cut-off to improve geotechnical
stability of the floodwall. As the footing was constructed a minimum of 0.3 m below grade, the
minimum seepage cut-off wall depth is 1.3 m.

3.4 STOP LOG STRUCTURES

The elevation across the Lindal Cedar Homes driveway to Dyke Road is as much as 1.3 m below
the 2006 FCL. During a flood event, this access would need to be closed. This can be
accomplished with a stop log closing structure.
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The constructed stop log structure consists of a reinforced concrete abutment wall at the east end
with an embedded steel guide rail for placement of steel stop logs. Intermediate supports were
constructed to accommodate 6.1 m standardized stop log lengths. This length was established
during the 2004 works. A standard 6.1 m long stop log can be transported and installed using a
typical flatbed truck with a crane attachment. Using a standard length for the majority of the
structures also minimizes the number of unique site specific stop logs.

The intermediate stop log supports each consist each of a vertical steel spigot embedded into a
stee] socket cast into a concrete hase in the road. During times of flood risk, the manhole cover
would be removed from the intermediate support base, and a steel I-beam-type support would be
inserted vertically into the socket. Standard stop logs would be installed between the adjacent
intermediate vertical support posts. The west end of the closing structure is formed with a road-
level support base in Heu of a reinforced concrete abutment wall. Seaspan plans a barge ramp
through this area, thus the Fraser River Port Authority did not want a concrete abutment wall
constructed along the eastern portion of their property (11709 Tannery Road), at the western limit
of this closing structure. Until permanent works are constructed along the eastern property line of
11709 Tannery Road, temporary flood mitigation works are required at the western limits of the
stop log structure.

In accordance with advice from our geotechnical subconsultants, we designed a seepage cut-off

wall between adjacent intermediate post bases and the concrete abutment wall. This cut-off wall

extends a minimum of 1.3 m below grade. In addition to creating a longer seepage path, this wall
also provides lateral support for the water on the river side of the stop-logs. .

The steel stop logs were fabricated using galvanized steet C channels and plates.
PROPERTY IMPACTS

The statutory right of ways are not properly defined for some of the dyke and wall locations. We
strove to minimize property impacts resulting from the dyke upgrades.

At site 6, the existing dyke right-of-way is along Dyke Road. However, raising the profile of Dyke
Road to the FCL is problematic due to expense, and adjoining driveways and utilities. A portion of
the existing asphalt yard at 11709 Tannery Road {FRHC's property leased by Apex Terminals) is

set aside for habitat compensation for the adjacent proposed Seaspan barge ramp. The FRHC had

no objection to constructing a concrete floodwall at the boundary between the future habitat
compensation area and the remainder of the paved yard. The City obtained a temporary access
and construction area for this floodwall. Permanent registration of this right-of-way with the Land
Titles Office was not completed at the time of floodwall construction.
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At site 7, the stop log structure is situated within the road right of way. The stop log structure is
designed to minimize property impacts, in particular for private driveway crossings.

The earth dyke at site 8 is contained within land owned by the City of Surrey. The Department of
Fisheries and Oceans (DFQ) is concerned about loss of grass habitat at the slope toe. DFO
requires habitat compensation. Suggested habitat compensation includes spraying the river side of
the dyke with "eco-blanket”, or applying a growing medium and seed to promote grass growth after
the freshet. DFO also specified planting scattered willow stakes at a density of 0.75 m centre-to-
centre.

5 COMPLETION

The concrete works at sites 6 and 7 were completed by Mutual Construction Ltd. The work was
completed between May 8, 2007 and June 5, 2007. The works were substantially completed by
May 31, 2007. Construction inspection was completed by Gary Nilsson of Associated Engineering.
The daily site reports are attached in Appendix A.

The earth works and riprap at sites 8 and 9 were completed by City of Surrey crews. The City
completed its works between May 2 and 24. The record drawings are included in Appendix B.

At site #8, the earth works were not completed strictly in accordance with Associated Engineering’s
design. The dyke crest was raised to the 2006 updated FCL, and the dyke crest was constructed
to a 3.2 m minimum width. However, as the waterside slope was cut back to 3:1 rather than the
designed 2.5H:1V, insufficient room remained within the dyke footprint to flatten the existing
landside slope. The existing landside slope ranges from approximately 1.4H:1V to 1.8H:1V, with no
known existing seepage control provisions.

Dyke fifl material was sourced from a City stockpile at 160th Street and 84th Avenue. This material
was previously approved by Levelton Consultants as suitable dike fill material. The material
reportedly has high clay content, but Levelton approved it for dyke butk fill, if construction occurs
during dry weather conditions.

The waterside dyke slope was overlain with a thin layer (approximately 0.5 m) of D50 550 mm
riprap. No filter layer was placed underneath the riprap.

Concrete tests were completed for all major pours. Although a 28-day strength of 32 MPa would
have been sufficient for our design, we specified a 28-day strength of 35 MPa to achieve a faster
curing time. The 7-day compressive strength tests came back with higher than anticipated resuits,
ranging from 29.4 to 42.1, and one 8-day compressive strength result of 48.7 MPa. We specified
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6.5% +1.5% air content. Test resuits generally fell within this range. However, one pour was as
low as 3%. Since this pour was within the footing, it will not be exposed to the same degree of
freezefthaw cycles as the wall itself. Another pour had 4% air content. This result was determined
after a significant poriion of the concrete had already been discharged. This portion of the wall will
not be as resilient against freeze/thaw cycles. However, we do not believe the deficiency warrants
replacement of this portion of the wall. Concrete test reports are attached in Appendix D.

Prepared by: Reviewed by:

Duane Hendricks, P.Eng. John van der Eerden, M.Eng., P.Eng.
Project Engineer Project Manager

DH/JV/sb

Enclosures: Appendices A through E
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Appendix A — Daily Site Reports
Appendix B — Record Drawings
Appendix C — Geotechnical Advice
Appendix D — Concrete
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Appendix C

Geotechnical Advice




Golder Associates Lid.

500 - 4260 SHll Creek Drive

Burnaby, British Columbia V5C 6Cé
Telephone 604-296-4200

Fax 604-298-5253

E/07/1101
May 15, 2067 07-1411-0116

Associated Engineering

Suite 300 — 4940 Canada Way
Burnaby, BC

V5G 4M5

Afttention: Mr. Wayne Zhan, P.Eng.

RE: GEOTECHNICAL DESIGN INPUT
MANSON CANNEL DYKE UPGRADE 2007
FRASER RIVER DYKES - TANNERY ROAD AREA
SURREY, BC

Dear Sir:

Golder Associates Limited (Golder) has completed a review of the geotechnical site
conditions at the sites of the proposed dyke upgrades in north Surrey. The geotechnical
review is part of the effort for the dyke upgrade work currently underway as part of
‘Urgent Dyke Upgrade’ program by the Province of British Columbia.

The results of our review at the Manson Cannel dyke in north Surrey in the area of
Tannery Road is presented below:

Site 8 - Manson Cannel

This area is located just west of Tannery Road in the area to the east of the
Manson Cannel Floodbox. The dyke in this area requires placement of a zone of new
dyke fill up to 1.0 m thick on the river side of the existing dyke. Inspection of the
foreshore area at this section of dyke on May 4, 2007 indicates the dyke and surrounding
area is underlain by a compact sand to silty sand. Based on available regional
geotechnical data, the sand at the site extends to depth under this section of the
Fraser River.
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Associated Engineering May 15, 2067
Mr. Wayne Zhan, P.Eng. -2- 07-1411-0116

Based on the inspection on May 4, 2007, it is anticipated thatthe proposed dyke
widening can proceed as planned. The new fill will result in estimated settlements of the
present dyke structure of some 150 to 200 mm, so an overbuild of 300 mm is suggested.
The current dyke section will provide the low permeable zone to minimize seepage
through the dyke at this site.

Further, we understand that dyke fills of less than 200 mm are proposed over the
Manson Cannel floodbox. These thin fills proposed over the floodbox may result in
some minor settlement of the floodbox. The settlement should be less than 20 mm but
the pipes at the pump station and floodbox should be inspected this summer.

We trust this letter provides the information you require af this time.
Yours very truly,
GOLDER ASSOCIATES LTD.

ORIGINAL SIGNEDBY
John A. Hull, P.Eng.
Principal

JAH/jnt

07-1411-0116
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Golder Associates Lid.

*Golder

500 ~ 4260 Still Creek Drive

Bumaby, Brifish Columbia, Canada V5C 6Cé
Tolophane (604) 2964300 Associates
Fox 1604) 298-5253

E/07/1139
May 18, 2007 07-1411-0116

Associated Engineering
Suite 300 — 4940 Canada Way
Bumaby, BC V5G 4M5

Attention: Mr. Wayne Zhan, P.Eng.

RE: GEOTECHNICAL DESIGN INPUT
SITE 6-APEX TERMINALS DYKE UPGRADE 2007
FRASER RIVER DYKES TANNERY ROAD AREA
SURREY, BC

Dear Sir:

Golder Associates Ltd. (Golder) has completed a review of the geotechnical site
conditions at the sites of the proposed dyke upgrades in north Surrey. The geotechnical
review is part of the effort for the dyke upgrade work currently underway as part of
“‘Urgent Dyke Upgrade’ program by the Province of British Columbia.

The results of our review at the Apex Terminal site in north Surrey in the area of Tannery
Road is presented below:

1.0  SITE 6-APEX TERMINAL

This section of dyke is located at the Apex Terminal yard which is located just east of
Tannery Road. We understand that the terminal yard area is at approximately elevation
3.7 m or just below the design flood level at 4.1 m (200 year design flood level). Further,
the yard grade is some 2 to 3 m above the elevation of the foreshore river bank area. The
yard area is paved and the pavement appears to be in good shape. The yard has been
used to store finished wood products and it is understood the bundles of wood have been
stacked up to approximately 4 m high.

BEST
EMPLOYERS
INCANADA

006

OFFICES ACROSS NORTH AMERICA, SOUTH AMERICA, EURQPE, AFRICA, ASIA AND AUSTRALIA




Associated Engineering May 18, 2007
Mr. Wayne Zhan, P.Eng. -2- (7-1411-0116

Based on the site inspection by Golder on May 8%, the yard area appears to be underlain
by a dredged sand fill or a clean sand and gravel fill. This matenal has a high hydraulic
conductivity that will allow seepage to the landside or rear to any dyke proposed at this
location. Thus, any dyke or wall at the site that is to act as a dyke will require a cut-off
zone of clay or equivalent down through the granular yard fills and into the underlying
silts. Alternatively, a cut off wall of sufficient depth to reduce the seepage flows and
water pressures on the land side of the proposed dyke or wall would provide reasonable
protection.

2.0 GEOTECHNICAL DESIGN

For the purpose of the seepage pressure assessment, it has been assumed that the aspalt
pavement is at least 75 mm thick and has a minimum density of 22.8 kN/m®. The
hydraulic conductivity of the existing dredge materials was assumed to be
approximately 1 order of magnitude higher than the asphalt.

The seepage analysis at this site indicates that for the concrete dyke / wall to retain up fo
50 cm of water for a sustained period, the dyke concrete wall will require a cut off at least
1.0 m deep. The cut off could be an extension of the wall footing and should be on the
river side of the wall. It is noted that if the wall is to retain more than 50 cm of water for
a sustained period of time, the stability the wall under these water level conditions and
the predicted seepage flow conditions may be compromised. This is a result of the
seepage flows under the wall starting to cause internal erosion of the sands that underlie
the wall. Consequently, it will be necessary to place a gravel berm 2 m wide and 50 cm
thick at the rear of the wall to address the high seepage flows and uplift pressures.

The wall footing may be designed for an allowable bearing capacity of 30 kPa. This does
not consider the possibility that under a design earthquake and if the water level under the
wall is at the ground surface behind the wall that the underlying soils may liquefy.

We trust this letter provides the information you require at this time.

Yours very truly,
GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED BY
John A. Hull, P.Eng.
Principal

JAH/nav
07-1411-06116

O Final 2007141 107-1411-03164e-0518_07 AE-Site 6 Apex Terminals.doc
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Golder Associates Lid.

500 - 4260 Still Creek Drive

by, British C da V5C 6C6 gGGid;@?
Burnaby, British Columbia, Canada vV
Tetephone (604) 29632{)?) ¢ MSQClatQS

Fax {604) 298-5253 E/07/1226
May 31, 2007 07-1411-0116

Associated Engineering
Suite 300-4940 Canada Way
Burnaby, BC, V5G 4M5

Attention: Mr. Wayne Zhan, P.Eng.

RE: GEOTECHNICAL DESIGN INPUT
SITE 7-DYKE ROAD-DYKE UPGRADES 2007
FRASER RIVER DYKES-TANNERY ROAD AREA
SURREY, BC

Dear Sir:

Golder Associates Lid. (Golder) has completed a review of the geotechmical site
conditions at the site of the above proposed dyke upgrade in north Surrey. The
geotechnical review is part of the effort for the dyke upgrade work currently underway as
part of “‘Urgent Dyke Upgrade’ program by the Province of British Columbia.

The results of our review at Dyke Road / Lindal Cedar mill in north Surrey in the area of
Tannery Road is presented below:

1.0 SITE 7-ROAD TO LINDAL CEDAR

This site is located east of Apex Terminal and based on available survey data the ground
surface (road) at the wall site is at elevation 3.4 m. Further, the 200 year flood elevation
at this site is at 4.1 m. The site conditions are based on a few test pits excavated in the
area of the proposed wall / dyke. The results of the excavations indicate the site appears
to be underlain by a layer of gravel fill and a sand or silty sand which extends to depths
of between 1.2 m and 1.7 m. The sand fill is underlain by grey clay and clayey silt. The
test pits were stopped in the clay layer.
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Associated Engineering May 31, 2007
Mr. Wayne Zhan, P.Eng. -2- 07-1411-0116

At this site the upgraded dyke would consist of a temporary dyke / wall structure and
would include stop logs supported by 2 or 3 posts. The stop logs would only be installed
if the river level increases and requires the road to be closed to minimize flooding to the
arca south of the site. The dyke / wall structure will require a cut-off element or it may
be possible to construct an upstream low permeable zone to lengthen the seepage path
under the temporary stop-log wall / dyke structure.

2.0 GEOTECHNICAL DESIGN

The seepage analysis indicates that for the wall to retain up fo 70 cm of water for a
sustained period, the wall will require a cut off at least 1.0 m deep. The cut off would be
an extension of or a continuation of the concrete section extending from the stop log post
supports. The cut off wall and the 1.2 m deep post supports would provide the lateral
support for the 70 cm of water which is anticipated at on the river at this site. It is
anticipated that the pavement at the site which has been removed to construct the wall
will be replaced.

The cut-off wall for this section of dyke extends into the clay layer at the site which
should reduce seepage forces; however it is noted that if the wall is to retain more than
70 cm of water for a sustained period the Factor of Safety for the wall /dyke under these
water level conditions and the predicted seepage flow conditions would approach 1.0.
Thus, seepage flows under the wall may start to cause erosion of the sands that underiie
the wall. Further, in the case where excessive seepage is observed, it is recommended
that a gravel berm 2 m wide and at least 50 cm thick be placed at the rear of the wall to
manage seepage flows and minimize erosion of the soils from under the wall.

We trust this letter provides the information you require and is consistent with our project
needs and project schedule.

Yours very truly,

GOLDER ASSOCIATES LTD.

ORIGINAL SIGNED BY
John Hull, P.Eng
Principal

JAH/Mmnv
07-1411-0116

O:Final 20070141 1'07-141 101 16310531 _07 AE-Bire 7 Dyke Road.doc
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METRO TESTING LABORATORIES CONCRETE

#104 - 12882 85th Avenue, Surrey, B.C. V3W 0K8 TEST REPORT
Phone: {604) 543-8871 Fax; (604) 543-BB47

PROJECT NO. $-819
70 CUENT ASSOCTATED ENGINEERING (B.C.)
ASSOCIATED ENGINEERING (B.C.) ce
300 - 4940 CANADA WAY
BURNABY, BC
V5G  4M5

ATTN: JOHN VAN RIORDAN

"PROJECT pRASER RIVER DYKE - URGENT FLOOD WORKS APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 1 NGC. OF SPECIMENS 3 DATERECEIVED 2007. May.1l4 DATE CAST 2007 May.11

A | Cylinder | Lab |[May.18 7 101.6 203.2 341} 42.1
B Cylinder Lak {Jun.08 28 101.¢ 203.2 3981 49.1
C | Cylinder | Lab {Jun.08 28 101.6 203.2 401 | 49.5 49.3
SPECIFIED STRENGTH 30 MPa@ 28 DAYS| CONCRETETEMPILS.0 °C ARTEMPI3. (0 °C TREND GRAPH
CEMENT CONTENT kgm® TYPE  GUJ| SLUMP 80 mm SPEC. 80 £ 20 faf
E 45 E
POZZOLAN CONTENT ko TYPE  FAl AR 3.0 % SPEC. 6£.5%1.5 [§%T
E ¥
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY kgim? o2 e
_ HARDENED DENSITY ko/m? cernmae "
BATCH TIME 07:52 CAST TIME 09:10 -
ADMIXTURES CAST BY MTL RG MOULBTYPE PLASTIC

CURING CONDITIONS CURING BOX

INITIAL CURING TEMP:MAXIMUM 22.0°C MINIMUM _ 16.0 °C
L OCATION

SUPFLIER OCEAN READY MIX FLOOD CONTROL WALL FCOTING

MIX NO. 330PF6
COMMENTS

TRUCK NG, 703 TICKETNO. 1881863 CONTRACTOR & SUPPLIER WERE NOTIFIED OF LOW AIR
CONTENT

LOAD VOL. 12 m? CUM.VOL. 12 m? -

WATER ADDED I AUTH.BY | le ) g’

Page 1 of 1 2007.Jun.12 | METRO TESTING LABORATORIES PER. i
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VUNUKEIE
TEST REPORT

Vi DAY 0 hed 11V LMDV INA EW NG D

#104 - 12882 85th Avenue, Surrey, B.C. VIW 0K8
Phone: (604) 543-8871 Fax: (804) 543-8847

70
ASS0CCIATED ENGINEERING
300 - 4940 CANADA WAY
BURNARY, BC
VhG 4M5

ATTN: JOHN VAN RIORDAN

PROECT FRASER RIVER DYKE - URGENT FLOOD WORKS

CONCRETE

SETNO. 2

NO. OF SPECIMENS 3

(B.C.)

PROJECT NO. $—8109

CLIENT ASSOCIATED ENGINEERING

c.cC.

SURREY

DATERECEVED 2007 .May.15

- APEX TERMINAL,

DATECAST 2007 May 14

{(B.C.)

TANNERY ROAD

A | Cyiinder | Lab |May.22 8 101.6 203.2 395} 48.7
Cylinder ; Lab {Jun.l1:i 28 101.6 203.2 444 | 54.8
C Cylinder | Lab (Jun.ll 28 101.6 203.2 453 5.9 55.3
SPECIFIED STRENGTH 30 MPa@ 28 DAYS| CONCRETETEMF21.( °C AIRTEMP21.0 °C TREND GRAPH
%5 E
CEMENT CONTENT kgim® TYPE  GQU| SLUMP . 150 mm SPEC. 80 £ 20 ;;;o :
z 45 E
POZZOLAN CONTENT kg/m® TYPE  FA| AR 6.0 % SPEC. §.5%1.5 |§%F
E I8 E
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY kg/m® »E o
HARDENED DENSITY kgfm® “w
BATCH TIME 12:47 CAST TIME 14:30 -
ADMIXTURES CAST BY MTL RG MOULDTYPE PLASTIC

SUPPLIER QCEAN READY MIX
MIX NO. 330PF6

TRUCKNO., 133 TICKETNO., 1882372

CURING CONDITIONS CURING ROX

INITIAL CURING TEMP:MAXIMUM 22.0 °C

MINIMUM 16.0 °C

LOAD VOL. 10 m® CUM.VOL. 1om?3
WATER ADDED | AUTH. BY Y g
Page 1 of 1 2007.Jun.12 | METRO TESTING LABORATCRIES PER. i

LOCATION
SECOND FOOTING 30M.

COMMENTS
SUPERINTENDENT, SUPPLIER AND
NOTIFIED OF THE TEST RESULT.
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METRO TESTING LABORATORIES : ' CONCRETE

#104 - 12882 85th Avenue, Sutrey, B.C. V3W OK8 TEST REPORT
Phone: (604) 543-8871 Fax: (604) 543-8847

PROJECTNO. 5-B310
TO CLENT ASSOCIATED ENGINEERING (B.C.)
ASSOCIATED ENGINEERING (B.C.) ce.
300 - 4940 CANADA WAY
BURNABY, BC
V5G  4M5

ATTN: JOHN VAN RIORDAN

PROJECT PRASER RIVER DYKE - URGENT FLOOD WORKS APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 3 NO. OF SPECIMENS 3 DATERECEVED 2007.May.17 DATECAST 2007.May.16

A Cylinder | Lab [May.23 7 101.6 203.2 2831 34.9
Cylinder | Lab |Jun.13 28 101l.6 203.2- 359 44.3
C Cylinder | Lab |[Jun.13 28 101.6 203.2 3481 42.9 43.6
SPECIFIED STRENGTH 30 MPa@ 28 DAYS| CONCRETETEMP24 .0 °C AIRTEMP18. 0 °C TREND GRAPH
. 5 £
CEMENT CONTENT kgin® TYPE  GU| SLUMP 100 mm SPEC. 80 20 R
. T 45
POZZOLAN CONTENT kghn® TYPE  FA| AR 5.3 % SPEC. £.5x1.5 é 45
E 35
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY kgim > o e
HARDENED DENSITY kgim 3 L
BATCH TIME 13:00 CAST TIME 14:07 : -
ADMIXTURES CAST BY MTL RG MOULD TYPE PLASTIC

CURING CONDITIONS CURING BOX

INITIAL CURING TEMP:MAXIMUM 22 .0 °C MINIMUM 16.0 °C
LOCATION
SUPPLIER OCEAN READY MIX WALLS, SECTION 2, FOOTINGS SECTION 3.
MIX NO. 330PF6
COMMENTS
TRUCKNO. 118 TICKETNO. 1882872
LOAD VOL. 10.4 m® CUMVOL, 10,4 m?
WATER ADDED | AUTH.RY . ;
Page 1 of 1 2007.Jun.15 METRO TESTING LABORATORIES PER, N
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METRO TESTING LABORATORIES CONCRETE

#104 - 12382 85th Avenue, Surrey, B.C. V3W 0K8 TEST REPORT
Phone: (664) 543-8871 Fax: (604) 543-8847

PROJECTNO. §-819
TO CLIENT ASSOCIATED ENGINEERING (B.C.}
ASSOCIATED ENGINEERING (B.C.) ce.
300 - 4340 CANADA WAY
BURNABY, BC
VhG  4M5

ATTN: JOHN VAN RICRDAN

.~ PROJECT PRASER RIVER DYKE - URGENT FLOOD WORKS  APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 4 NO.OF SPECIMENS 3 DATERECEVED 2007.May.18 DATECAST 2007.May.17

A | Cylinder | Lab [May.24 7 101.6 203.2 2421 29.9
B Cylinder | Lab |Jun.14 28 101.6 203.2 374 46.1
C | Cylinder | Lab (Jun.l4 28 101.6 203.2 382 47.1 46.6
SPECIFIED STRENGTH 30'MPa@ 28 DAYS| CONCRETETEMPZ(),(} °C ARTEMP19,( °C TREND GRAPH
CEMENT CONTENT kg/n® TYPE  GU| SLUMP 80 mm SPEC. 80 ¢ 20

POZZOLAN CONTENT kgm® TYPE  FA| AR 5.0 % SPEC. §.5%1.5

MAXIMUM SIZE AGGREGATE 20 mm | PLASTIC DENSITY kg/m ® 2 o5

HARDENED DENSITY ka/m® AN

BATCH TIME 13:53 CAST TIME 14:40 SETNUMeER
ADMIXTURES CAST BY MTL RG MOULDTYPE PLASTIC

CURING CONDITIONS CURING BOX

INITIAL CURING TEMP:MAXIMUM 22.0°C MINIMUM  16.0 °C
LOCATION

SUPPLIER OCEAN READY MIX FOOTINGS, SECTION 4

MEXCNG.  330PF6 A
COMMENTS

TRUCKNO. 123 TICKETNO. 1883269

LOAD VOL. 10.4 m* CUM.VOL. 10,4 m?

WATER ADDED I AUTH.BY Lol g
Page 1 of 1 2007.Jun.15 | METRO TESTING LABORATCRIES PER, '




METRO TESTING LABORATORIES CONCRETE
#104 - 12882 85th Avenue, Surrey, B.C. V3W 0K8 TEST REPORT
Phone: (604) 543-8871 Fax: (504) 543-8847
PROJECTNO. 5819

TO CLIENT ASSOCTATED ENGINEERING (B.C.)

ASSOCIATED ENGINEERING (B.C.) C.C.

300 - 4940 CANADA WAY

BURNABY, BC

VEG 4M5

ATTN: JCHN VAN RIORDAN

PROJECT FRASER RIVER DYKE -~ URGENT FLOOD WORKS APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 5§ NO. OF SPECIMENS 3 DATERECEIVED 2007.May.22 DATECAST 2007.May.18

A | Cylinder | Lab [(May.Z25b 7 101.6 203.2 303 37.4
Cylinder | Lab |Jun.15 28 101.6 203.2 426 52.5
C Cylinder | Lab |Jun.15 28 101.6 203.2 420| 51.8 52.2
SPECIFIED STRENGTH 35 MPag@ 28 DAYS| CONCRETETEMP?2 . () °C AIRTEMPl6.{Q °C TREND GRAPH
55 {
CEMENT CONTENT kgm® TYPE  QUI SLUMP 80 mm SPEC. 80 £ 20 FRE
- N ;’45 -
POZZOLAN CONTENT kgm® TYPE  FAl AR \% SPEC. 6.521.5 |faf
£k
35 SPEC
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY kg#m® ’ w b L . -5
HARDENED DENSITY kafn? e
BATCH TIME 11:50 CAST TIME 13:05 : b
ADMIXTURES CAST BY MTL Gov MOULD TYPE PLASTIC
CURING CONDITIONS CURING BOX
INITIAL CURING TEMP:MAXIMUM 22,0 °C MNIMUM 16,0 *C
LOCATION
SUPPLIER OCEAN READY MIX WALLS, SECTICN 3.
MIXNO. 335PF6
COMMENTS
TRUCKNO. 115 TICKET NO. 1883552
LOAD VOL. 10 m® cum. voL. 10m?
WATER ADDED | AUTH.BY . g’
Page 1 of 1 2007.Jun.19 | METRO TESTING LABORATORIES PER. "
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METRO TESTING LABORATORIES CONCRETE s

#104 - 12882 85th Avenue, Surrey, B.C. V3W DKS TEST REPORT
Phone: (604) 543-8871 Fax: (604) 543-8847

PROJECTNO. g-819
TO CLIENT ASSOCIATED ENGINEERTNG (B.C.)
ASSOCIATED ENGINEERING (B.C.} ce.
300 - 4940 CANADA WAY
BURNABY, BC
V5G  4M5

ATTN: JOHN VAN RIORDAN

PROJECT FRASER RIVER DYKE - URGENT FLOOD WORKS APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 4 NO.OF SPECIMENS 3 DATERECEVED 2007.May.23 DATECAST 2007.May.22

A | Cylinder | Lab |May.29 7 101.6 203.2 285} 35.2
B | Cylinder | Lab {Jun.i9 28 101.6 203.2 365 45.0
C | Cylinder | Lab |Jun.l19 28 101.6 203.2 3521 43.4 44.2
SPECIFIED STRENGTH 35 MPa@ 28 DAYS| CONCRETETEMRS,() °C ARTEMPL G, °C TREND GRAPH
55
CEMENT CONTENT kgm® TYPE  GU| SLUMP 80 mm SPEC. 80 = 20 g
T 45
POZZOLAN CONTENT kgan® TYPE  FA| AR 5.9 % SPEC. £.5%1.5 § %0
& .
@& ~ SPEC
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY kg/m 3 :: -35
HARDENED DENSITY kain ® e
BATCH TIME CAST TIME 14:02 Bl
ADMIXTURES : CAST BY MTL YEK MOULD TYPE PTASTIC

CURING CONDITIONS CURING ROX

INITIAL CURING TEMP:MAXIMUM 22,0 °C MINIMUM 16.0 °C

LOCATION
SUPPLIER QCEAN READY MIX WALL, WEST SECTION
MIXNO.  335PF6 :

_ COMMENTS

TRUCKNO. 194  TICKETNO. 1883817
LOAD VOL., 8.4 m*CuMm.voL. g_sgm?®
WATER ADDED ! AUTH.BY . g’
Page 1 of 1 2007.Jun.21 | METRO TESTING LABORATORIES PER. '




METRO TESTING LABORATORIES CONCRETE
#104 - 12882 85th Avenue, Surrey, B.C, V3W 0K8 TEST REPORT
Phone; (604) 5438871 Fax: (604) 543-8847
PROJECTNO. £-810

10 . : CLIENT ASSOCIATED ENGINEERING (B.C.)

ASSQOCIATED ENGINEERING (B.C.) cce.

300 - 4940 CANADA WAY

BURNARY, BC

VBEG  4M5

ATTN: JOHN VAN RIORDAN

PROJECT FRASER RIVER DYKE - URGENT FLOOD WORKS APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 7 NO. OF SPECIMENS 3 DATERECENVED 2007 .May.25 DATECAST 2007.May. 24

A | Cylinder | Lab [May.31 7 101.6 203.2 239 29.5
Cylinder Lab |Jun.Z2l 28 101.6 203.2 296 36.5
C Cylinder Lab {Jun.21 28 101.6 203.2 310} 38.2 37.4
SPECIFIED STRENGTH 35 MPa@ 28 DAYS| CONCRETETEMR2S .0 °C ARTEMP17.( °C TREND GRAPH
55
CEMENT CONTENT kgim® TYPE  GU| SLUMP 70 mm . SPEC. 80 £ 20 i
= 45
POZZOLAN CONTENT kgim® TYPE  FAl AR 4.6 SPEC. 6.5%1.5 § wrl
E [
o 35 SPEC
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY kg/m? " .23
HARDENED DENSITY kg/m ® R
BATCH TIME 13:25 CAST TIME 14:45 e
ADMIXTURES CAST BY MTL GV MCULD TYPE PLASTIC
CURING CONDITIONS CURING BOX
INITIAL CURING TEMP:MAXIMUM 22.0°C MINMUM  16.0 °C
LOCATION
SUPPLIER QCEAN READY MIX SITE 7, STOP LOB BEAMS
MIXNO.  335PF§ ,
COMMENTS
TRUCKNO. 194 TICKETNO. 1884276 LOW AIR CONTENT
LOAD VOL. 10.4 m® CUM.VOL. 10.4 m®
WATER ADDED I . AUTH.BY r ) ;
Page 1 of 1 2007.Jun.21 | METRO TESTING LABORATORIES PER. i
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METRO TESTING LABORATORIES CONCRETE
#104 - 12882 B5th Avenue, Sutrey, B.C. VAW OK8 TEST REPORT
Phone: {604) 543-8871 Fax: {604) 543-8847
PROJECTNO. §-819
T0 CLIENT ASSOCIATED ENGINEERING (B.C.)

ASSOCIATED ENGINEERING cc
300 -~ 4940 CANADA WAY
BURNABY, BC

VBG 4Mb

{B.C.)

ATTN: JOHN VAN RIORDAN

PROJECT PRASER RIVER DYKE - URGENT FLOOD WORKS
CONCRETE SURREY

SETNO. g NO.OF SPECIMENS 3

DATE RECEIVED 2007 -Mavy. 28

APEX TERMINAL, TANNERY ROAD

DATECAST 2007 .May. 26

CURING CONDITIONS CIHJRING BOX

A | Cylinder | Lab {Jun.02 7 101.6 203.2 257 31.7
B | Cylinder | Lab |Jun.23 28 101.6 203.2 309] 38.1
C Cvlinder Lab [Jun.23 28 101.6 203.2 309} 38.1 38.1
SPECIFIED STRENGTH . 30 MPa@ 28 DAYS| CONCRETETEMF23.(0 °C ARTEMP11.0 °C TREND GRAPH
’ 55
CEMENT CONTENT kem® TYPE  GU| sLump 90 mm SPEC. 80 £ 20 L
= 45
POZZOLAN CONTENT kgm® TYPE  FA| AR 5.4 % SPEC. §£.521.5 § “w
. K 35
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY Kkgin® :: ]
HARDENED DENSITY kg/m? lwese
BATCH TIME 06:29 CAST TIME 07:48 SET NUMBER
ADMIXTURES CAST BY MTI, GV MOULD TYPE PLASTIC

INITIAL CURING TEMP:MAXIMEM 22 .0 °C MINIMUM 16.0 °C
LOCATION

SUPPLIER (OCEAN READY MIX DYKE TIE-IN WALL AREA "7V,

MIXNO,  330PF6
COMMENTS

TRUCKNO, 209 TICKETNO. 1884600

LOAD VOL. g m® CUM.VOL. g m®

WATER ADDED | AUTH.BY é) g

2007 .Jun.25 METRO TESTING LABORATORIES PER. -

Page 1 of 1

A
=




METRO TESTING LABORATORIES CONCRETE
#104 - 12882 85th Avenue, Surrey, B.C. V3W 0K8 TEST REPORT
Phone: (604) 543-8871 Fax: (604) 543-8847
PROJECTNO. §-819

TO CLIENT ASSOCTATED ENGINEERING (B.C.}

ASSCOCIATED ENGINEERING (B.C.) ccC.

300 - 4940 CANADA WAY

BURNABY, BC

VhG 4MB

ATTN: JOHN VAN RIORDAN

PROJECT FRASER RIVER DYKE - URGENT FLOCD WORKS APEX TERMINAL, TANNERY ROAD
CONCRETE SURREY

SETNO. 9 NO. OF SPECIMENS 3 DATE RECEVED 2007.May.30 DATECAST 2007.May.29

A Cylinder Lab |Jun.05 7 101.6 203.2 334 | 41.2
Cylinder | Lab |Jun.Z26 28 101.6 203.2 4401 54.3
C Cylinder Lab |{Jun.28 28 101.6 203.2 4521 55.8 b55.0
SPECIFIED STRENGTH 35 MPa@ 28 DAYS| CONCRETETEMP?Z .5 °C AIRTEMP1B. ( °C TREND GRAPH
el
CEMENT CONTENT kgim® TYPE G| SLUMP 120 mm SPEC. 80 + 20 Tai
POZZOLAN CONTENT kaim® TYPE  FAl AR 5.3 % SPEC. 6.5%1.5 § :: 2
E_L
MAXIMUM SIZE AGGREGATE 20 mm PLASTIC DENSITY koim® :: o
HARDENED DENSITY kgim? e
BATCH TIME 11:37 CAST TIME 12:35 -
ADMIXTURES CAST BY MTL GV MOULD TYPE PLASTIC
CURING CONDITIONS CURING BOX
INITIAL CURING TEMP:MAXIMUM 22.0 °C MINIMUM 16.0 °C
LOCATION
SUPPLIER OCEAN READY MIX ‘ STOP 1LOG WALL.
MIXNO.  235PF6
COMMENTS

TRUCKMO. 195 TICKETNO. 1885021 FIRST AIR TEST=4%., AIR ADDED ON SITE - SECOND
ATR TEST=5.3%

LOAD VOL. 6 m® CUM.VOL. 6 m?
WATER ADDED | AUTH.BY le g
Page 1 of 1 2007 .Jun.27 | METRO TESTING LABORATORIES PER. i
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Appendix E
Site Photos




Site 6: Apex Terminals Floodwall

Forming and reinforcement

Flap gated drainage outlet

Tie in to adjacent high ground




¢

Site 7: Linda! Cedar Homes Road Closing Structure

Finished buried seepage cut-off wall

Excavation for tie-in to existing dyke

Finished concrete abutment wall

Reinforcement for abutment wing wall
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Site 8: Manson Canal Dyke

Land side of Manson Canal dyke

o

Land side of set-back dyke

]
3
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Site 9: Fraser River @ Manson Canal Riprap

Stripping existing slope

Filter fayer with riprap placed at slope toe

Filter tayer with riprap placed at slope toe

Riprap placed on Manson Canal slope

Riprap placed on Manson Canal siope




