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January 26, 2007 Report # DFO 07-001 
Hemmera File: 499-002.09 

Fisheries and Oceans Canada 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 02-HPAC-PA1-000-
000144: 
Weekly Environmental Report – January 18 to January 25, 2007 

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

January 18, 2007 to January 25, 2007. 

1.2 DESCRIPTION OF SITE WORKS & ENVIRONMENTAL MONITORING SUPPORT 

Between January 18 and January 25 2007, eight barges of dike core rock quarried from Texada Island 

were imported for use in the construction of a containment dike (Figure 1). Each barge carried 

approximately 5,000 tonnes of 12” minus crushed aggregate. A sieve analysis for the imported material is 

included as Attachment A. Hemmera observed that the imported material is composed of fairly clean 

cobbles and gravel with trace fines. There are no washing facilities in place at the quarry. Between 

January 18 and 24th, JJM Construction offloaded the aggregate material using a front-end loader to dump 

dike core material directly onto the dike footprint from the aggregate barge. If more rock requires loading 

directly into the marine environment, a clamshell dredge will be used as per the accepted Dike Core 

Methodology Statement produced by Deltaport Construction Ltd (DCL). By January 25th, JJM had 

constructed an island of +2.0 m elevation (the work area is approximately –3.0 m chart datum) of 

deposited dike core rock enabling them to place a small bulldozer on the island to create a working 

platform. Aggregate material imported on January 25th was unloaded via front-end loader using a ramp 

joining the aggregate barge and the working ‘island’ (Photos 1 and 2). By working off the ‘island’ 
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platform, the loader was able to place the dike material as opposed to dumping the material as was done 

during previous days (Photo 3).  

2.0 ENVIRONMENTAL AWARENESS OBSERVATIONS 

Between January 18 and 25th, 2007 the following environmental observations were noted. Water quality 

measurements, including turbidity, are provided in Section 3.0. 

January 19, 2007:  

• Elevated turbidity measurements were noted just below the surface of the water within 2-3 m of 

the offloaded aggregate. Turbidity was very localized and was barely visible past approximately 

3 m. Measurements taken 10 from the offloading location indicated acceptable turbidity based on 

measurements collected the same day outside of the working area. These measurements 

indicated that suspended sediment from the crushed aggregate, although producing elevated 

turbidity directly adjacent to the offloading area, was settling out of the water quickly and 

remained localized. 

January 22, 2007:  

• Elevated turbidity was isolated to an area extending approximately 3 m outward of the aggregate 

dumping location.  

• A front-end loader ruptured a hydraulic line while offloading material from a barge. The JJM crew 

quickly contained and cleaned the leak using nearby absorbent pads, booms, and buckets from 

the barge deck. A section of water between the barges was isolated in case any oil reached the 

marine environment; however, no oil reached the water while Hemmera was on-site. 

Approximately 10L of oil was leaked. 

• Hemmera observed that spill prevention kits including booms, absorbents, and empty drums were 

present and sufficiently accessible to deal with spills and leaks.  

• Hemmera also observed several small drips (likely single fuel drops) on the deck of the main JJM 

working barge with absorbent padding on and surrounding the drips. The JJM foreman and crew 

were reminded that they must immediately contain and clean up any spills or leaks regardless of 

size and report any releases to the marine environment as per the DFO Authorization, the DCL 

EMP, and the Vancouver Port Authority (VPA) Construction EMP. 

• A mechanic was brought on site to fix the ruptured hydraulic hose on the loader. 

January 23, 2007: 
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• The loader with the ruptured hose had been fixed and was again operational. No leaks were

observed. Used absorbents were stored in an empty drum awaiting disposal the leaked hydraulic

fluid was placed in a 20L plastic container and sealed for disposal the next time the barge docks.

• Hemmera observed several examples of poor storage: a fuel jerry can with no cap, approximately

10-15L of antifreeze with no cap, and approximately 5-10L of drive train oil with no cap sitting on

the barge deck. The JJM foreman was alerted and had crew properly contain the products

immediately.

• Hemmera approached the DCL Health and Safety Site supervisor regarding identifying DCL’s

Spill Response Coordinator as identified in the DCL EMP. DCL is currently determining their

coordinator and should inform Hemmera the week of January 29, 2007. Hemmera will continue to

monitor both JJM and DCL for compliance with the Fisheries Act Authorization and the respective

EMPs.

• All turbidity resulting from dumping aggregate was localized to within approximately 5 m NE of the

offloading point.

January 24, 2007: 

• Fuel containment on the JJM barge consists of a central fuel compartment with empty

compartments on all four sides including the mechanics room and engine room. In the case of a

sidewall leak, fuel would not be released into the marine environment. As the fuel is stored in the

hull of the barge, the bottom of the fuel compartment consists of the single walled hull of the

barge. All hoses and fueling equipment appeared to be in good condition. JJM will provide

Hemmera with a copy of fueling and other protocols as soon as they are compiled. Fueling is

conducted with two personnel; one operating the main ‘on/off’ switch while the other operates the

pump handle. There is currently no containment at the fueling area.

• Hemmera has requested information on JJM’s fueling protocol and will arrange to observe

machinery fueling to evaluate potential environmental concerns.

• Hemmera also observed that the barge mechanics are using proper techniques for equipment

repair and maintenance including putting absorbent pads around work areas prior to performing

maintenance duties.

• Hemmera will continue to monitor JJM’s compliance with the VPA’s Construction Environmental

Management Plan as referred to in Section 8 of the DFO Authorization 02-HPAC-PA1-000-

000144. 

• The barge had not yet arrived while Hemmera was on-site, as such, no work was occurring and

no measurements were taken; however, visual observation indicated no turbidity issues in the

vicinity of the offloaded aggregate.
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January 25, 2007: 

Hemmera was on-site to attend a bi-weekly meeting with project personnel, and as such, few 

environmental measurements were taken. 

• Observed turbidity in the vicinity of the aggregate island was slightly greater than previously 

observed. The plume extended approximately 10 m NW of the dike, likely caused by a fairly 

strong and high incoming tide suspending fines within the upper part of the dike core rock. At 

slack tide the plume had disappeared. Offloading of the aggregate barge was conducted using a 

ramp connecting the barge and the working platform created in the bay. A front-end loader was 

able to place rock along the berm, which did not appear to cause any visible turbidity within the 

working area. 

3.0 WATER QUALITY MEASUREMENTS 

The following tables summarize water quality measurements taken during the period of January 18-25, 

2007. Measurements for all parameters were taken in-situ with the exception of TSS and total hardness 

(mg/L CaCO3), which were analyzed at Cantest. All measurements were taken between surface and 0.5 

m in depth. Empty columns indicate that measurements were not collected for these parameters. As work 

continues, a more defined monitoring regime will be implemented by Hemmera. 

January 19, 2007 

Time Location Turbidity 
(NTU) pH Conductivity 

(µs/cm) Salinity Temp. (°C) DO 
(mg/L) TSS (mg/L) Hardness 

(mg/L) 

9:30 

20 m N of 
previously 
deposited 
aggregate 

7.0        

9:35 10 m E of 
aggregate 6.2        

9:41 
10 m SE of tug 
and barge set-
up. 

2.6        

9:49 

Adjacent to 
aggregate on 
western side of 
berm 

39.7        

10:02 
Adjacent to 
aggregate, north 
of berm 

95        
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January 22, 2007 

Time Location Turbidity 
(NTU) pH Conductivity 

(µs/cm) Salinity Temp. (°C) DO 
(mg/L) 

TSS 
(mg/L) 

Hardness 
(mg/L) 

10:00 South end of 
crane barge not taken 7.5 7.2 45800 9.1 29.3   

10:07 Eastern end of 
crane barge 2.0 7.8 7.0 45591 9.1 29.2   

10:13 20 m NE from 
offloading point 2.0 7.8 6.9 45384 9.1 29.0   

10:20 10m NE of 
offloading point 0 7.8 7.1 45711 8.9 29.3   

10:26 2.5 m N of 
offloading point 13.7 7.8 7.2 45859 8.8 29.4 12 4290 

10:45 20 m W of 
aggregate pile 0 7.8 6.3 44362 9.69 28.3   

 

January 23, 2007 

Time Location Turbidity 
(NTU) pH Conductivity 

(µs/cm) Salinity Temp. (°C) DO (mg/L) TSS 
(mg/L) 

Hardness 
(mg/L) 

10:45 10 m north of 
rock dump point 8.5 7.8 7.5 46038 9.0 29.5   

10:52 10 m NE of 
offloading point 9.8 7.8 7.5 46077 8.8 29.5   

11:01 
3 m N of JJM 
barge, 10m E of 
offloading point 

6.8 7.818 7.5 46110 8.9 29.6   

11:30 
~3 km east of 
work area along 
shoreline 

278        

 

The following water quality criteria are outlined in the Fisheries Act Authorization: 

• When background is less than or equal to 50 nephelometric turbidity units (NTU), induced 

turbidity should not exceed 5 NTU above background values; 

• When background is greater than 50 NTU, induced turbidity should not exceed the background 

values by more than 10% of the background value; 
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• When background is less than or equal to 100 mg/L non-filterable residue (NFR) induced NFR 

should not exceed 10 mg/l above the background value; or 

• When background is greater than 100 mg/L NFR, induced NFR should not exceed 10% of the 

background value. 

An exceedance in turbidity was noted on January 19th where turbidity adjacent to the offloaded aggregate 

(up to 95 NTU) exceeded background measurements (2.6 – 7.0 NTU) by more than 5 NTU. 

Another exceedance was noted on January 22nd where turbidity adjacent to the offloaded aggregate (13.7 

NTU) exceeded background measurements (2.0 NTU) by more than 5 NTU. 

Turbidity adjacent to the dike is expected to decrease as offloading will occur directly from the dike using 

a front-end loader instead of dumping material directly from the barge (Photo 3). 

Total suspended solids (TSS) measured on January 22nd, were within background values (approximately 

10-50 mg/L) observed between May and October 2004 as reported by EVS Environmental Consultants in 

“Technical Volume 3: Water Quality Report, Roberts Bank Expansion Project (2004), In Support of the 

Environmental Assessment Application for the Deltaport Third Berth Project, Roberts Bank, Delta, B.C”. 

4.0 WILDLIFE OBSERVATIONS 

Hemmera incidentally observed the following bird species during site visits within the vicinity of the 

proposed fill area: 

American widgeon, Eurasian widgeon, common loon, pelagic cormorant, horned grebe, western grebe, 

northern pintail, long-tailed duck, mallard, common goldeneye, surf scoter, black turnstone, black 

oystercatcher, bald eagle, herring gull, glaucous-winged gull, unidentified gulls, red-breasted merganser, 

and bufflehead. 

Construction did not appear to adversely impact bird species, although birds did approach the offloaded 

aggregate closer when no work was occurring. Hemmera will continue to provide observations as to 

whether construction appears to be impacting wildlife or changing behaviour in the vicinity of the project. 

No marine mammals were observed while Hemmera was on-site. Monitoring of marine mammals is to be 

carried out by another consultant hired directly by VPA. 
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5.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

As indicated in Section 2.0, a hydraulic line on a front-end loader offloading aggregate on the barge 

ruptured on January 23, 2007. The leak was immediately contained and cleaned and no oil was released 

to the marine environment. 

A spill response coordinator will be designated by DCL to ensure that all spills and leaks are properly 

reported and addressed as per the DFO Authorization, the DCL EMP, and the VPA Construction EMP. 

A small section of the toe of dike is anticipated to exceed – 4.8 m chart datum during construction of the 

containment dike. Discussion between DFO and VPA indicates that this will not have a significant 

adverse impact on Dungeness crab, as the area and impact are extremely small. All surrounding water is 

shallower than – 4.8 m CD.  

JJM did not follow the methodology outlined in the Dike Core Methodology Statement relating to the use 

of a clamshell dredge to offload rock for the containment berm. Instead, a front-end loader was used to 

offload rock from the barge as shown in Photo 2. This change in methodology prior to acceptance of the 

proposed work method was addressed with JJM. If more rock requires offloading directly from the barge 

where there is a potential for elevated turbidity impacts, a clamshell dredge will be used as per the Dike 

Core Methodology Statement produced by DCL and accepted by VPA. 

6.0 ACTION ITEMS 

• Hemmera will follow up with DCL regarding the designation of a Spill Response Coordinator. 

• Hemmera will observe JJM’s fueling practices on the barge from an environmental perspective. 

• Hemmera will determine the location and status of an osprey nest previously identified in the 

vicinity of the project. 

• Hemmera will continue to monitor compliance with the Fisheries Act Authorization and respective 

EMPs. 
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Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

   
Brian Paterson, B.Sc.     
Environmental Engineer, EIT    
Environmental Monitor     
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Lisa Hewitt, RPBio 
Environmental Biologist 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
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PHOTO 1: Crane barge, aggregate barge and offloaded aggregate containment berm.

PHOTO 2: Forming aggregate ‘island’ using front-end loader.

File: 499-002.09 Report # DFO 07-001

SITE: Deltaport Third Berth Environmental Monitoring

DFO Authorization 02-HPAC-PA1-000-000144



PHOTO 3: Offloading the aggregate barge via ramp and front-end loader.

File: 499-002.09  Report # DFO 07-001

SITE: Deltaport Third Berth Environmental Monitoring

DFO Authorization 02-HPAC-PA1-000-000144

PHOTO 4: Containment and cleanup of ruptured hydraulic hose. 



Attachment A 
 



7e~ 
Q11arryiI1g Ltd. 

Aggregate Description: 12" minus Dike Core 
Aggregate Source: Texada Quarry 

Sampled at:LJL]Shipping 
0Production 

Sample Date: Jan. 16, 2007 
Test Time: 

BARGE: OH 101 

Sieve Size Individual Grams Cumulative Grams 

24" 0 0 
5·· 709415 709415 

#4 482740 1192155 

Pan 28785 1220940 
TOTAL 1220940 

Texada Quarrying 
Quality Control 

Aggregate Sieve Analysis 

Sampled By: t---~B~-~C~./=B~P/~N~P~/J~l-----1 
Tested By: 1-....---~=r~"-T---~ 
Test Type: Wash Dry 

Specification Type: 

DESTINATION: Deltaport 

% Retained 0/o Passing Spec 

0.0 100.0 100 100 
58.1 41.9 0 50 
97.6 2.4 0 15 
100.0 0.0 0 0 

12" Minus Dike Core 

Comments: 

0100<24"' 050>5"' 015>#4 

100~~~~~~~~~~~~~~~,--~~~~~~~~~~~~~-,~~~~~~~-~~~~~~~ 

90 -------------------- - - ------- - - -- - ----------r --------------------- - - - - -- - - - -----

' 80 ----------1 --

' 
' 70 ----,--

' 
60 ----------------------~-- -

"' c: 
"iii 
" 50 .. ' ____________________________ , _____ _ ,, 
0.. ' 
~ • 

40 
' 

' --------------------------------------------------
' 
' ' 
' ' 30 . ----------------- -- --------------------'-- ------ ----- ___ , -- -------- -----------------------~------

' 
' ' 
' 20 ------------------------------- - - - - ----- - - - -- " ----------L 

10 
' 

---------------------------------------------------~--- -----------------------------------------
. . . 

~-..-- .. ----------------------------------.. . .. 
0 _j_ _______ --'-,"---------=t======..:..:...:.· .:..· ~ 

24" 5" #4 Pan 

Quality Control@ Texada Quarrying 1/18/2007 



 
 
 
 
February 2, 2007        Report # DFO 07-002 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 January 26 to February 1, 2007 

Distribution: Chief, Environmental Assessment Major Projects, DFO 
  Patrick Craig, Environmental Coordinator, VPA 
  Michael Geraghty, Project Manager, Hemmera 
Contractors: Deltaport Constructors Ltd. (DCL), JJM 

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

January 26 to February 1, 2007. 

Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations Precipitation (mm) Tidal levels during 

site visit Sea conditions 

January 29 
12:00 – 15:00 

Overcast, light rain none High tide at 12:28 Calm, no chop or 
waves 

January 30 
14:00 – 22:00 

Fog bank along 
entire causeway none Ebbing, low tide at 

22:00 Fairly calm 

February 1 
8:30 – 14:00 

Overcast with 
periods of heavy fog 
lifting in the 
afternoon, no rain 

none 

Full moon, high high 
tide at 6:18 (4.42 m) 
low low tide at 23:03 
(0.72 m) 

No waves or chop in 
intercauseway  
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1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Berm construction continued west towards the Deltaport causeway (see Photos 1 and 2). Rock trucks 

were brought in to facilitate offloading of the aggregate barges that arrived on a daily basis. A total of 

seven barges were unloaded during the period of site works at a rate of one barge per day. Each barge 

carried approximately 5,000 tonnes of dike core rock.  

Klohn Crippen Berger initiated a geotechnical investigation along the Deltaport Causeway. A total of 20 

auger holes were planned, four of which were to be drilled within the intertidal zone. Only three of the 

intertidal boreholes were drilled due to difficult access and a potential for environmental impacts.  

1.2.2 Contractor Specific 

• JJM: Continued to offload aggregate barges for construction of the containment berm using a 

front-end loader and a ramp placed between the berm and the barge.  By working off the ‘island’ 

platform, the loader was able to either dump material from the end of the berm or place the 

material along the berm to allow a bulldozer to move the rock into place. Rock trucks were 

brought onto the berm on January 29th to facilitate unloading of the barge. Berm construction has 

proceeded using rock trucks, front-end loaders, and bulldozers since January 29th. Approximately 

400 m of berm have been constructed as of February 1, 2007. 

• Klohn Crippen Berger: Conducted a geotechnical investigation within the intertidal zone on 

January 30. A total of three boreholes were drilled using an M5T track mounted auger from Mud 

Bay Drilling. A fourth borehole could not be drilled due to poor access to the hole location.  

2.0  MITIGATION AND RECOMMENDATIONS 

Upon arrival to the JJM barge on February 1st, Hemmera observed a small spill of valve oil in the vicinity 

of the above deck control room covered with absorbent pads (see Photo 3). Hemmera was informed that 

a valve had ruptured the previous night. Hemmera recommended to JJM that they maintain a spill 

response kit in the area. For additional details please see Section 6.0. 

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

Hemmera monitored water quality in the vicinity of berm construction. Parameters measured included 

turbidity, pH, conductivity, salinity, temperature, and dissolved oxygen. All measurements were taken 

between surface and 1.0 m in depth. Visual observations of water quality indicated that placement of dike 

core rock along the berm did not create excessive turbidity plumes, and that turbidity was localized to 
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approximately 5 - 10 m around the specific work area These visual observations were confirmed by 

sampling at various locations in the vicinity of the berm with emphasis around the leading edge of the 

berm. 

Turbidity measurements ranged between 0 NTU and 21.14 NTU. A reading of 15.10 NTU was noted 

approximately 500 m from the working barge within the intercauseway area on January 29th. The 

maximum turbidity reading of 21.14 NTU was taken on February 2nd approximately 10 m from the leading 

edge of the containment berm. 

4.0 WILDLIFE AND WILDLIFE HABITAT 

Hemmera observed no adverse habitat impacts to terrestrial wildlife or coastal seabirds during the 

monitoring period. Hemmera incidentally observed the following bird species during site visits within the 

vicinity of the proposed fill area and along the causeway: 

American widgeon, Eurasian widgeon, common loon, pelagic cormorant, horned grebe, western grebe, 

northern pintail, green-winged teal, mallard, common goldeneye, surf scoter, black turnstone, black 

oystercatcher, bald eagle, herring gull, glaucous-winged gull, unidentified gulls, red-breasted merganser, 

and bufflehead. Approximately 1,000 brant geese were observed near the northern end of the causeway 

in the head of the bay on February 2nd. 

Several stick nests were observed on marker buoys within the intertidal causeway area. One of the nests, 

likely an osprey nest, will be impacted when a marker buoy is removed from the vicinity of the 

containment dike (see Photo 4). This nest may have to be relocated prior to removal of the buoy. None of 

the nests were observed to be occupied. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

One coyote was observed walking across the mud flats at night on February 1st. 

One harbour seal was observed on January 29th. Monitoring of marine mammals is to be carried out by 

others. 

5.0 FISH AND FISH HABITAT 

Hemmera observed a common loon catching small fish in the vicinity of the proposed fill area. Hemmera 

noted no harmful alteration, disruption, or destruction of fish habitat beyond that specified in the Fisheries 

Act Authorization. 
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6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

A small spill on the barge deck occurred on January 31st when a valve ruptured while winching a barge 

into position. According to JJM, the spill was immediately contained and there was no release to the 

marine environment. Hemmera observed absorbent pads in the vicinity of the leak the following morning. 

Hemmera estimates that approximately 2 L of oil was lost. JJM have indicated that the valve has been 

repaired. 

JJM indicated that they will fill out a spill report to document the incident. Copies of the report will be 

provided to DCL’s Spill Response Coordinator as well as the Environmental Monitor. 

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will follow up with VPA regarding the relocation of a potential osprey nest in the vicinity 

of berm construction.  

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL 

including proper documentation and reporting of any spills. 

7.2  FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera located several nests in the vicinity of the project, one of which may be an osprey nest 

that may have to be relocated before the near shore marker buoys are removed. 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 
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Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 
 
 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 



PHOTO 1: Extent of containment berm as of February 1, 2007.

PHOTO 2: Offloading aggregate using a front-end loader. Photo taken on February 1, 2007.

File: 499-002.09 Report # DFO 07-002

SITE: Deltaport Third Berth Environmental Monitoring

DFO Authorization 02-HPAC-PA1-000-000144



PHOTO 3: Oil spill clean-up near the control station aboard the JJM barge on February 1, 2007.

File: 499-002.09  Report # DFO 07-002

SITE: Deltaport Third Berth Environmental Monitoring

DFO Authorization 02-HPAC-PA1-000-000144

PHOTO 4: Potential osprey nest in the vicinity of the containment berm. Photo taken on 
February 2, 2007



 
 
 
 
February 9, 2007        Report # DFO 07-003 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 February 2 to February 8, 2007 

Distribution: Chief, Environmental Assessment Major Projects, DFO 
  Patrick Craig, Environmental Coordinator, VPA 
  Michael Geraghty, Project Manager, Hemmera 
Contractors: Deltaport Constructors Ltd. (DCL), JJM 

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

February 2 to February 8, 2007. 

Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations Precipitation (mm) Tidal levels during 

site visit Sea conditions 

February 2 
11:00 – 12:45 

Mainly sunny, slight 
breeze None Slack tide. Calm, no waves or 

chop. 

February 6 
8:30 – 14:00 

Overcast with heavy 
fog, no wind, no rain None Ebbing tide. Flat calm. 
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1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Berm construction continued west towards the Deltaport causeway (Photo 1) making landfall with 

Deltaport Way on February 6 (Figure 1). Rock trucks, front-end loaders, and bulldozers were used to 

offload aggregate from the barges. A total of seven barges were unloaded during the period of site works 

at a rate of one barge per day. Each barge carried approximately 5,000 tonnes of dike core rock.  

1.2.2 Contractor Specific 

• JJM: Continued to offload aggregate barges for construction of the containment berm using a 

front-end loader and a ramp placed between the berm and the barge. The loader loaded the rock 

truck, stationed on the berm side of the ramp, with aggregate, which was then trucked to the 

working end of the berm and deposited for placement with either a front-end loader or bulldozer 

(Photo 2). Approximately 630 m of berm have been constructed as of February 8, 2007. 

• DCL: Mobilized an excavator to provide access to the containment berm from Deltaport Way. The 

dike core rock was placed up to the causeway and connected at low tide; a sufficient ramp was 

constructed off the causeway to connect to the dike.  Rip-rap within the footprint of the ramp was 

removed and stockpiled above the HHWL along the causeway and north of the ramp. The ramp 

is currently accessible only at low water. 

2.0  MITIGATION AND RECOMMENDATIONS 

• As a follow up to the ruptured valve reported on February 1, 2007 aboard the JJM working barge, 

Hemmera was informed that an oil hose below deck had also ruptured during this event. As the 

spill was below deck, all of the oil was contained with the hull of the barge. JJM estimated that 

approximately 400 L of oil was lost. Hemmera recommends regular inspection and maintenance 

of hoses and equipment and that spill kits be kept nearby in order to contain any releases. 

• Geoff Cooper, PEng and Senior Project Manager with Klohn Crippen Berger raised the following 

issue in an email dated February 6th, 2007. “Towards the end of last week, site personnel became 

concerned that the Dike Core Rock at the Perimeter Dike (approx Sta. 6+80) had strayed beyond 

the toe alignment on the north bank side…DCL’s surveyor confirmed this was not the case.” The 

email also stated as mitigation: “it is imperative that the Dike Core Rock not be placed or unravel 

beyond the north bank toe line shown on the Drawings.  The mudflats area beyond that toe line is 

outside the work area permitted in the Environmental Authorization for the Berth 3 Marine Works 

project.  It is up to DCL to provide adequate supervision and survey control to ensure that all Dike 

Core Rock material stays within the north toe line all along the dike length.” 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – Feb 2, 2007 to Feb 8, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -3- February 9, 2007 

• DCL hired a subcontractor from Tswassen First Nations (TFN) to mobilize an excavator to 

provide access from Deltaport Way to the containment berm. Hemmera observed that the 

excavator brought on-site was extremely muddy (Photo 3) and spoke with both the DCL 

representative and the subcontractor regarding Section 20 of the Fisheries Act Authorization 

requiring all machinery working within 15 m of the HHWL mark to be in good working condition 

(power washed). DCL moved the excavator off-site for cleaning in accordance with the 

requirements of the Fisheries Act Authorization and remobilized later in the day after the 

excavator had been cleaned. 

• Equipment operators were informed of air quality issues pertaining to leaving equipment idling 

while operations were not underway. 

• Equipment was parked on the Island overnight.  DCL informed the project team that their 

operations run for 20 hours and equipment sits idle for 4 hours. The VPA Environmental Monitor 

informed DCL that an alternate location should be identified for parking equipment while shifts are 

not operating.  DCL indicated that they will investigate using CN ROW. 

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

Hemmera monitored water quality in the vicinity of berm construction. Parameters measured included 

turbidity, pH, conductivity, salinity, temperature, and dissolved oxygen. All measurements were taken 

between surface and 1.0 m in depth. Visual observations of water quality indicated that placement of dike 

core rock along the berm did not create excessive turbidity plumes, and that turbidity was localized to 

approximately 2 - 10 m around the specific work area These visual observations were confirmed by 

sampling at various locations in the vicinity of the berm with emphasis around the leading edge of the 

berm on February 2nd. Turbidity measurements ranged between 0.44 NTU and 21.14 NTU. 

4.0 WILDLIFE AND WILDLIFE HABITAT 

Hemmera observed no adverse habitat impacts to terrestrial wildlife or coastal seabirds during the 

monitoring period. Hemmera incidentally observed the following bird species during site visits within the 

vicinity of the proposed fill area and along the causeway: 

American widgeon, Eurasian widgeon, common loon, pelagic and unidentified cormorant, horned grebe, 

western grebe, northern pintail, mallard, common goldeneye, surf scoter, dunlin, bald eagle, herring gull, 

glaucous-winged gull, unidentified gulls, belted kingfisher, and red-breasted merganser. Approximately 

1,000 brant geese were observed near the northern end of the causeway in the head of the bay on 

February 2nd. A large flock (~300) of what appeared to be Lesser Scaup were observed in the 
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intercauseway area approximately half way along Deltaport Way on February 6th. Limited visibility due to 

fog and distance from shore hindered absolute identification. 

At least 12 great blue herons were observed foraging between the dike at the head of the bay and the 

TFN lands north of the project area on February 6th. A northern harrier and several bald eagles were also 

observed there. 

An adult bald eagle was observed feeding on a smaller bird on top of the aggregate barge on February 2. 

The eagle was observed tearing feathers and flesh from its prey and appeared unaffected by the 

construction. Two bald eagles were also noted on the containment berm while construction was ongoing. 

Construction of the containment berm has come within approximately four metres of the currently 

unoccupied osprey nest located on a set of pilings within the footprint of the containment berm (Figure 1). 

VPA and Hemmera are currently working towards a relocation strategy for the nest. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

One harbour seal was observed on February 6th, it was seen approximately 25 m from the JJM working 

barge and again (assuming it was the same individual) near the existing tug docking facility near the 

existing wharf. Monitoring of marine mammals is to be carried out by others. 

5.0 FISH AND FISH HABITAT 

Two fish were seen jumping out of the water just north of the project footprint in the near shore area of the 

bay. The fish appeared silver and were approximately 6-8” in length. Hemmera noted no harmful 

alteration, disruption, or destruction of fish habitat beyond that specified in the Fisheries Act Authorization. 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills were noted during the period of works. As noted in Section 2.0, an oil hose had ruptured below 

deck during the previous week. Approximately 400 L of oil was contained with the hull of the barge. JJM 

was preparing to remove the oil from the hull as of February 6th.  

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will continue to work with VPA regarding the relocation of an osprey nest within the 

footprint of berm construction.  
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• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera will follow up with Klohn Crippen Berger regarding scheduling for excavating 

geotechnical test pits within the intertidal zone. 

7.2  FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera and VPA have initiated discussions and action regarding relocation of the osprey nest 

including communication with both the Canadian Wildlife Service (CWS) and the Ministry of 

Environment (MOE). 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 
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Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 
 
 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
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PHOTO 1: Extent of containment berm as of February 6th, 2007. Note that the osprey nest is 
located on the piling near the centre of the photo.

PHOTO 2: Offloading aggregate using a front-end loader. Photo taken on February 6, 2007.

File: 499-002.09 Report # DFO 07-003

SITE: Deltaport Third Berth Environmental Monitoring

DFO Authorization 02-HPAC-PA1-000-000144



PHOTO 3: Muddy tracks on excavator. Photo taken on February 6th.

File: 499-002.09  Report # DFO 07-003

SITE: Deltaport Third Berth Environmental Monitoring

DFO Authorization 02-HPAC-PA1-000-000144

PHOTO 4: Access ramp constructed between the containment berm and causeway as seen on 
February 9th.



 
 
 
 
February 19, 2007        Report # DFO 07-004 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 February 9 to February 15, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Jason Rudyk, DCL 
  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger (KCB), Deltaport Constructors Ltd. (DCL), JJM,  

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

February 9 to February 15, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Precipitation 
(mm) 

Tidal levels 
during site visit Sea conditions 

February 9 
8:10-10:30 

Overcast, heavy 
fog, light rain, light 
wind 

2.4mm rain High, ebbing tide Flat calm 

February 12 
8:00-10:00 

Overcast, 
moderate breeze 3.2 mm rain Rising 

Small chop on the 
water; no 
whitecaps 
observed 

February 15 
8:40-10:45 

Overcast, 
moderate wind, 
light rain 

14.9 mm rain Ebbing tide 
0.3 m waves, 
whitecaps outside 
of bay 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Construction along the containment dike included raising the overall elevation and width, and evaluating 

dike slopes to prepare for the placement of riprap material on the outer side of the dike. Placement of 

riprap began on February 15 and is anticipated to continue at a rate of one barge per day with a 

frequency of six days per week.  

A water distribution system was installed to the site trailers. 

Some excavation work has begun in preparation for construction of a temporary sheet pile wall at the 

north end of caisson 16. 

1.2.2 Contractor Specific 

• JJM: The containment dike is completely above the HHWM as of February 12. Some shaping and 

contouring of the dike is ongoing to achieve design width and elevation (Photo 1). JJM received 

the first barge shipment of riprap from Texada Island for armouring the outer edge of the 

containment berm. Hemmera noted that the riprap contained approximately 10% fines. The riprap 

and fines were unloaded onto the berm using a rock truck and then placed along the slope of the 

berm using an excavator (Photo 2). Offloading and placement of riprap began near curve C1 of 

the dike, progressing southeast along the dike. Machinery currently stationed along the 

containment berm includes: two excavators; two front-end loaders; two bulldozers; and five rock 

trucks. 

• DCL: DCL began excavation to move the sheet pile wall at the north end of caisson 16.  

Approximately 330 m2 of asphalt has been removed from this area and disposed of off-site. 

Approximately 25 m3 of sand and gravel fill has been excavated and stockpiled temporarily on-
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site (Photo 3). A small section of concrete (~2m3) has been broken up and piled on the adjacent 

riprap above the HHWM. 

2.0  MITIGATION AND RECOMMENDATIONS 

• Hemmera noticed two plumes of elevated turbidity on February 9. A 5 - 10 m plume originating 

from curve C2 (Figure 1), and a 5 x 50 m plume to the SE originating from C1. The plume from 

C2 appeared to result from rock trucks driving within a section of berm inundated during high tide. 

The plume near C1 appeared to result from offloading aggregate material directly into the water 

via rock truck (see Water Quality Data below). Hemmera recommended that JJM should raise the 

level of the berm prior to trafficking vehicles through standing water and that dike core rock 

should be placed more gently to minimize induced turbidity. The dike has now exceeded the 

HHWM. 

• Hemmera noticed a similar plume (5 x 50 m of moderate turbidity) extending southeast from C1 

on February 15 as well as some localized turbidity within 1-2 m of the containment dike extending 

approximately 75 m north along the berm while JJM was offloading riprap. Hemmera noted that 

the dike core rock appeared to contain approximately 10 % fines, resulting in the noted turbidity 

(Photo 4). 

• In response to concerns raised by Hemmera and VPA concerning the proportion of fines in the 

riprap (Photo 5), DCL has inquired with Lafarge (provider of the riprap) to determine whether the 

imported material, riprap Type 1, meets the gradations outlined in the tender specifications. 

Further communication with DCL indicates that a granular softener bedding is laid down along the 

first 10 m of the bow of the barge to protect the barge surface from the riprap. DCL has also 

indicated that there is a 3 - 4 m transition wedge of material used to allow trucks to access the 

barge from the loading ramp. DCL indicated that the material noted by Hemmera near the bow of 

the barge was not representative of the entire barge load; however, they will try to use a cleaner 

material for the bedding layer.  

• Excavators should place riprap gently along the edge of the berm and try to avoid including 

excess fines where possible. 

• Hemmera noted that removal of a small (2 m3) section of concrete had begun at the north end of 

caisson 16, Hemmera was concerned about the potential for concrete fines and other sediment 

from associated excavation to enter the marine environment. DCL intends to dispose of all 

concrete off-site and if needed, any material will be stored at least 6 m from the caisson face and 

not at the top of bank. 
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3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

Hemmera monitored water quality in the vicinity of berm construction. Parameters measured included 

turbidity, pH, conductivity, salinity, temperature, and dissolved oxygen. All measurements were taken 

between surface and 1.0 m in depth.  

Visual observations of water quality on February 9 indicated that placement of dike core rock along C1 

created a turbidity plume 5 x 50 m long to the SE, in addition to 5 – 10 m of localized turbidity around the 

active site.  A low portion at C2 (below the water level) was also generating localized turbidity within a      

5 – 10 m radius.   

These visual observations were confirmed by sampling within 10 m of C1 and C2, within the C1 plume, 

and outside any visible turbidity. Turbidity measurements ranged between 5.75 NTU and 260 NTU.  

Turbidity measurements taken from C2 indicated that elevated turbidity within 5 m (260 NTU) decreased 

significantly at a distance of 10 m from C2 (8.77 and 24.66NTU).  A turbidity measurement taken 10 m 

from C1 was 48.44 NTU.  Turbidity measured within the plume, 20 m from C1, was 73 NTU.  Turbidity 

measured outside of any visible turbidity, 50 m E of C1, was 5.73 NTU.  

Visual observations of water quality on February 15 indicated that placement of riprap along C1 created a 

similar turbidity plume 5 x 50 m long extending to the SE, as observed on February 9, and an additional 

plume 1 x 75 m to the NW.  No other turbidity was noted along the berm.  No turbidity measurements 

were taken. 

4.0 WILDLIFE AND WILDLIFE HABITAT 

Hemmera observed no adverse habitat impacts to terrestrial wildlife or coastal seabirds during the 

monitoring period. Hemmera incidentally observed the following bird species during site visits within the 

vicinity of the proposed fill area and along the causeway: 

American widgeon, Eurasian widgeon, common loon, double-breasted and pelagic cormorant, horned 

grebe, western grebe, northern pintail, mallard, common goldeneye, bald eagle, herring gull, glaucous-

winged gull, unidentified gulls, and red-breasted merganser. The double-breasted cormorant was seen 

eating a flat fish caught just outside of the containment dike. A Barrow’s goldeneye was also seen eating 

a fish further north along the causeway. 

During the February 15 site visit, Hemmera noted that very few birds were present along the shoreline or 

the intercauseway area perhaps due to foul weather condition from the previous night extending into the 

morning. 
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Construction of the containment berm has come within approximately one metre of the currently 

unoccupied osprey nest located on a set of pilings within the footprint of the containment berm (Figure 1). 

Hemmera has applied to the Ministry of Environment (MOE) for a permit to relocate the nest. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

5.0 FISH AND FISH HABITAT 

Two fish were seen being eaten by birds. Hemmera noted some eelgrass along the northern edge of the 

berm near C1 but it was unclear whether it was free-floating or anchored. 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills were noted during the period of works.  

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

Specific items will include import and placement of riprap and works to create a temporary sheet 

pile wall north of caisson 16. 

• Hemmera and VPA will request a brief ‘tailgate’ meeting with JJM regarding terms and conditions 

of the Fisheries Act Authorization in order discuss possible methods of minimizing turbidity 

associated with current and future berm construction. 

• Hemmera will follow up with Klohn Crippen Berger regarding scheduling for excavating 

geotechnical test pits within the intertidal zone. 

7.2  FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera has applied to the Ministry of Environment (MOE) for a permit to relocate the osprey 

nest. 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 
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Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 
 
 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
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PHOTO 1: Extent of berm construction on February 15, 2007.  Photo Facing SE.

PHOTO 2: Placement of rip-rap at C1.  A plume of turbidity was observed extending from the
excavator towards the gantry crane in the background (see Photo 4).

File: 499-002.09 Report # DFO 07-004

DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Extent of preparation for sheet pile wall construction as of February 15, 2007. 
Photo facing NE.

PHOTO 4: Turbidity plume heading south-east from C1. Photo facing SE. 

File: 499-002.09 Report # DFO 07-004

DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 5: Fines in imported riprap while on barge.
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Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 February 16 to February 22, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Jason Rudyk, DCL 
  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger (KCB), Deltaport Constructors Ltd. (DCL), JJM,  

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

February 16 to February 22, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Precipitation 
(mm) 

Tidal levels 
during site visit Sea conditions 

February 20 
9:00 – 10:40 

Sunny, winds 
around 20 km/hr None 

4.48 m at 7:20 
2nd highest tide of 
month 

~0.3 m waves 

February 21 
16:00 – 17:25 

Partly cloudy, 
winds around 15 
km/hr 

None 
1.50 m at 14:33.  
Flood tide 
beginning 

Small chop on the 
water; no 
whitecaps 
observed. 

February 22 
8:45 – 1:15 

Overcast morning 
with sun in the 
afternoon, calm 
breeze 

None Ebbing tide Calm 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

As of February 20th, the containment dike was approximately 3 m below final elevation.  The current 

length of the dike is approximately 870 m. Placement of aggregate to raise the berm continued during the 

period of works. Riprap armouring has been placed along the outer edge of the berm between Station 

0500 and 0440. 

Some asphalt and underlying fill between the roadway and the embayment area (Photo 1) has been 

removed in preparation for the perimeter storm drain.  

Some riprap along the causeway has been moved and stored below the HHWM near the interface of the 

containment dike to widen the road for truck access (Photo 2). 

Some excavation work has begun in preparation for construction of a temporary sheet pile wall at the 

north end of caisson 16. Approximately 375 m3 (Hemmera estimate) has been excavated from this area 

(Photo 3). 

1.2.2 Contractor Specific 

• JJM: Will continue to place aggregate to achieve design elevation along the berm and will 

continue to place riprap armouring. Some shaping and contouring of the dike is ongoing to 

achieve design width, elevation, and slope. Machinery currently stationed along the containment 

berm includes: one excavator; three front-end loaders; one bulldozer; and five rock trucks.  

• On February 20th, the spud barge used to support the loading ramp when the aggregate barge is 

in transit lost its spud (anchor) when the cable attached to the spud broke prior to Hemmera’s 

arrival on-site. As an interim measure, large ropes were attached to both the barge and 
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equipment on the berm to keep the barge and ramp in place (Photo 4). Offloading of berm 

material was delayed until February 21st when the barge was repaired. 

• KCB: Hemmera received the following information on February 21, 2007 from KCB regarding a 

geotechnical investigation conducted along the causeway. “A test pit program was conducted on 

February 7, 2007 using a Hitachi EX60 excavator operated by Backhoes Unlimited.  Ten shallow 

test pits were dug along the east face of the causeway to determine riprap and bedding material 

depth.  The excavator sat on or near the crest of the causeway, and test pits were dug partway 

down the riprap slope …… into the upper part of the inter-tidal beach zone.  At the time of test pit 

excavation, tide elevations varied from about +2.5 to +4.0 m relative to hydrographic datum.  This 

tide level partially limited how far down the slope some of the test pits could be dug ……… Test 

pits were backfilled with excavated material, and rip rap material was placed back on the 

surface.” (Photo 5). 

• DCL: TFN crew (hydraulic jack and excavator) continued to remove asphalt and fill between the 

embayment area and the road leading to the site trailers. Some mud (approximately 5 m3) was 

removed from the intertidal area and stored near the future location of the temporary sheet pile 

wall. Material excavated from the location of the temporary sheet pile wall was dumped adjacent 

to the shoreline. 

2.0  MITIGATION AND RECOMMENDATIONS 

• No silt fencing is being used while TFN crew removes soil and debris from between the 

embayment area and road leading towards the site trailers, near the boat ramp. DCL indicated 

that a small amount of silt fencing is available if needed. Hemmera noted this work creates a 

potential for sediment to be released (Photo 6) to the marine environment and that adequate silt 

fencing, silt curtain, and/or erosion control should be available. DCL agreed to isolate the work 

area using dike core rock to build a small dike.  

• Moving riprap from the foreshore and storing it below the HHWM (Photo 2) at the interface of the 

containment dike and causeway will not proceed southward until the area has been fully 

contained and crab salvage has been completed. This activity is on hold. 

• On February 22nd, Hemmera noted that some of the equipment parked on the containment dike 

was in an area that was a few centimetres below the HHWM observed during recent high tides. 

As a precaution, Hemmera recommends parking all equipment on areas of the dike of higher 

elevation until the entire dike exceeds the HHWM to avoid generating turbidity and discharge to 

the marine environment in the event of fluid leaks. 
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3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

Offloading of berm material did not occur during any of Hemmera’s site visits this week due to loss of a 

spud on the spud barge supporting the loading ramp. 

On February 22nd, Hemmera noted that turbidity within the localized turbidity plume created from 

shoreline excavation for the perimeter storm drainage system was 10.62 NTU while turbidity on the other 

side of the boat ramp was 0.15 NTU.  

4.0 WILDLIFE AND WILDLIFE HABITAT 

Hemmera observed no adverse habitat impacts to terrestrial wildlife or coastal seabirds during the 

monitoring period. Hemmera incidentally observed the following bird species during site visits within the 

vicinity of the proposed fill area and along the causeway: 

A pair of harlequin ducks was noted near the existing tug facility in the embayment area. Other species 

noted in the vicinity of the project include: horned grebe, great blue heron, bald eagle, common 

goldeneye, bufflehead, pelagic cormorant, northern pintail (small flock of 20-30 birds landing in 

embayment area), American widgeon, common loon, and some unidentified gulls (likely herring or 

glaucous-winged).  

Construction of the containment berm has come within approximately one metre of the currently 

unoccupied osprey nest located on a set of pilings within the footprint of the containment berm. Hemmera 

has applied to the Ministry of Environment (MOE) for a permit to relocate the nest. 

Further north along the causeway Hemmera incidentally observed the following bird species: 

Northern harrier and short-eared owl were observed near the north end of the causeway. Approximately 

50-60 Brant geese were noted closer to the northern end of the causeway paddling through larger mixed 

flocks composed primarily of American and Eurasian widgeon, mallards, scaup, and northern pintail. 

Several buffleheads were also observed towards the north end of the causeway. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

5.0 FISH AND FISH HABITAT 

No unauthorized impacts to fish habitat were noted. Hemmera walked approximately 220 m eastward 

onto the mudflat within the proposed fill area to determine the feasibility of fish and crab salvage 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – Feb 16, 2007 to Feb 22, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -5- February 23, 2007 

methodologies and determined that the mud is solid enough to walk on. No fish or crabs were observed. 

Hemmera noted some oysters and other shellfish, as well as shore crabs underneath cobbles along the 

shoreline. 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills were reported during the period of works.  

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL.  

• Hemmera and VPA have requested a brief ‘tailgate’ meeting with JJM staff regarding terms and 

conditions of the Fisheries Act Authorization. DCL has agreed to arrange a meeting between 

Hemmera, VPA, and JJM. 

7.2  FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera spoke with Andrew Port of KCB regarding test-pitting activities along the causeway. A 

summary of the activities is provided in Section 1.2.2 under ‘DCL’. 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 
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PHOTO 1: TFN crew working near the foreshore. Note exposed soil along slope.

PHOTO 2: Riprap from the slope of the causeway moved to widen berm/causeway interface.
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SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Extent of excavation for sheet pile wall construction as of February 21, 2007. 

PHOTO 4: Spud barge supporting ramp. The barge is being held in place using ropes attached 
to machinery on the berm.
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PHOTO 5: Test-pitting activities during a geotechnical investigation conducted by KCB on 
February 7th, 2007.

PHOTO 6: Fill and excavated mud near the boat ramp abutment. 

File: 499-002.09 Report # DFO 07-005

DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



 
 
 
 
March 02, 2007        Report # DFO 07-006 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
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Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
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Jason Rudyk, DCL 
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Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD) 

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

February 23 to March 1, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Precipitation 
(mm) 

Tidal levels 
during site visit Sea conditions 

February 27 
8:00 – 12:00 

Sun, no wind 3.2 mm Low tide, 3.44 m, 
at 9:30 am calm 

February 28 
9:30 – 1:00 

Sun, clouding 
over, light wind 0 mm Low tide, 3.1 m, at 

10:45 am calm 

March 1 
8:45 – 1:15 

wind ~15 km/hr 
SE; some snow, 
sunny at times 
 

1.8 mm 
Low tide, 3.06 m, 
at 10:45 
 

~ 0.2 m chop on 
water 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Placement of aggregate to raise the berm continued during the period of works.  The length of the berm 

was not altered.  As of March 1st riprap placement had been completed on the north side of the berm with 

the exception of the area in the vicinity of the osprey nest (Photo 1). Contouring has commenced on the 

south side of the berm (Photo 2).  Hemmera noted that the riprap imported on February 27th appeared to 

contain much fewer fines than observed in previous shipments (Photo 3). 

Work continued on and around the west shore boat launch.  The operators shed and the concrete 

abutment at the end of the boat launch were demolished and taken off site for disposal.  As seen in 

Photo 4, DCL has started using the area near the boat launch as a fill storage area.  

At the north end of caisson 16 the concrete abutment was demolished and removed for disposal off-site. 

Excavation for installation of a sheet pile wall continued in this area and soils were stockpiled onsite.  

Materials for the sheet pile wall, and the crane were mobilized to the site and work began to install a 

template required prior to commencing pile driving for the sheet pile wall (Photo 5). 

1.2.2 Contractor Specific 

• JJM: Will continue to place aggregate to achieve design elevation along the berm and will 

continue to place riprap armouring. Some shaping and contouring of the dike is ongoing to 

achieve design width, elevation, and slope. Machinery currently stationed along the containment 

berm includes: two excavators; two front-end loaders; two bulldozer; and five rock trucks. A larger 

Manitowoc crane was mobilized and replaced the previous crane on the barge (Photo 6). 

• DCL:  At caisson 16, VPD (crane and vibratory pile driver) will begin installation of the temporary 

sheet pile wall.  TFN crew (excavator) will continue to remove fill as required during construction 

of the temporary sheet pile wall.   
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2.0  MITIGATION AND RECOMMENDATIONS 

• Hemmera noted work at the west shore boat launch creates a potential for sediment to be 

released to the marine environment and that adequate silt fencing, silt curtain, and/or erosion 

control should be available.  DCL mobilized silt fencing to the site and indicated that it was to 

have been installed on February 28th or alternatively construct a small dike to isolate the area. As 

of March 1st, no erosion and sediment control measures had been installed at the west shore boat 

launch (Photo 4) 

• On February 27th, Hemmera noted that no spill kit was present near the work to install the sheet 

pile wall at the north end of the existing container terminal. Hemmera noted that some absorbents 

were available in the area but did not notice absorbent booms or a complete spill kit.  By March 

1st, complete spill kits had been mobilized to the area. 

• On February 28th, Two TFN excavators mobilized to the west shore boat launch were observed 

idling for a significant period of time prior to starting work (2 - 3.5 hrs observed). The operators 

did not know when their work would re-commence, and one acknowledged that it might be 

feasible to turn off the equipment while waiting, but did not do so. Hemmera will consult with DCL 

regarding reducing idling time by subcontractors. 

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

On February 27th - March 1st Hemmera observed minimal turbidity related to construction activities on the 

berm and no plumes. Measurements taken on February 27th ranged from 5.31 - 6.28 NTU within 5 m of 

rip rap placement on the north side of the berm, and 2.75 NTU on the south side of the berm.  On 

February 28th localized turbidity of 1 - 2 m radius was observed at the site of active contouring.  This 

turbidity dissipated quickly and no turbidity was noted anywhere else along the berm.  Background 

measurements taken on March 1st ranged from 1.24 NTU along the north side of the berm to 3.97 NTU 

on the south side of the berm near the loading ramp. 

Hemmera visually observed no turbidity greater than background levels in relation to activities at the north 

end of caisson 16 and the west shore boat launch.   

4.0 WILDLIFE AND WILDLIFE HABITAT 

Hemmera incidentally observed the following bird species during site visits within the vicinity of the 

proposed fill area and along the causeway: Bufflehead, horned grebe, red-breasted merganser, American 

and Eurasian widgeon, northern pintail, common goldeneye, mallard, pelagic cormorant, great blue 

heron, and black oystercatcher. 
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It appears that fewer diving piscivorous birds are present within the proposed fill area based on incidental 

observation beginning at the onset of dike construction. Incidental observations of dabbling ducks on or 

near the shoreline appear to be fairly consistent within the proposed fill area. It should be noted that these 

observations are qualitative and based on incidental observations while on site.   

Hemmera is waiting for approval from the Ministry of Environment (MOE) to relocate the osprey nest. 

Further north along the causeway Hemmera incidentally observed the following bird species: A flock of 

approximately 100 greater scaup, a mixed flocks of American and Eurasian widgeon, mallard, 100 - 200 

dunlin, northern pintail and five surf scoters. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

5.0 FISH AND FISH HABITAT 

No unauthorized impacts to fish habitat were noted during the period of work.  

March 1st marked the beginning of the DFO fisheries sensitive period for juvenile salmon.  A meeting was 

held Thursday March 1st, to identify environmental issues related to construction activities and to address 

concerns, constraints, and mitigation options regarding the Fisheries Act Authorization. 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills were reported during the period of works.   

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera will draft a crab/fish salvage methodology and apply for the necessary permits for 

upcoming crab/fish salvages required as per Sections 17 and 18 of the Fisheries Act 

Authorization.  

• Hemmera will consult with DCL regarding reducing idling time by subcontractors. 

• Hemmera has requested that DCL install appropriate mitigation for the fill pile near the west shore 

boat launch.  
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7.2 FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera has scheduled a ‘tailgate’ meeting with JJM crew members on Monday, March 5th at 

8:30 am to discuss pertinent sections of the Fisheries Authorization and highlight the beginning of 

the fisheries sensitive period (March 1 – August 15). 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – Feb 23, 2007 to Mar 1, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -6- March 2, 2007 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 
 
 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 



PHOTO 1: Rip rap on the north side of the berm on February 27th, 2007.

PHOTO 2: Contouring the south side of the berm on March 1st, 2007.
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PHOTO 3: Riprap for armoring the north side of the berm on February 27th, 2007

PHOTO 4: Excavator removing concrete at the west shore boat launch.  Note the stockpiled 
lumber and fill, and the silt fencing (un-installed) in the background on February 28th, 2007
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PHOTO 5: Preparation for installing sheet pile at caisson 16. The crane is located just outside of 
frame to the right . Photo taken on February 28th, 2007.

PHOTO 6: Replacement Manitowoc crane aboard the JJM barge on February 27th, 2007. 
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1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

March 2 to March 8, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Past 24 hr 
precipitation 

(mm) 
Tidal levels 

during site visit Sea conditions 

March 2, 2007 
17:30 – 18:30 

Windy, rainy 2.6 mm 
High tide: 3.61 m 
at 16:04; Low tide: 
1.28 m at 22:44  

~0.4 m chop  

March 5, 2007 
8:00 – 11:45 

Overcast, light 
showers, winds  
19 km/hr E 

0 mm 

High tide: 4.19 m 
at 6:09; Low tide: 
2.36 m at 12:16 
 

~0.2 m chop on 
water 

March 6, 2007 
8:45 – 12:00 Partly sunny 0.2 mm 

High tide: 4.13 m 
at 6:42; Low tide: 
1.9 m at 13:16 

~0.2 m chop on 
water 

March 7, 2007 
10:00 – 2:15 

Partly cloudy; 
winds 4 km/hr SW 
 

0.2 mm 

High tide: 4.09 m 
at 6:58; Low tide: 
1.71 m at 13:47 
 

~ 0.2 m chop on 
water 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

JJM began extending the perimeter dike north from the barge location, parallel to the future Third Berth 

extension (Photo 1). Placement of riprap continued along both the north and south dike edges in order to 

raise and armour the dike. 

Hemmera noted no work along the west shore boat launch. 

As of March 7, 2007 sheet piles had been partly installed along the north end of caisson 16 by VPD using 

a vibratory hammer attached to a crane (Photo 2). Machinery present included generators, welding 

equipment, an excavator, and a land crawler crane. Tie-rods supporting the existing wall had been cut 

allowing sheet piles to be driven deeper. 

1.2.2 Contractor Specific 

• JJM: Will continue to place riprap and dike core rock to achieve design elevation along the berm. 

JJM will continue to extend the berm north, parallel to the future Third Berth extension. Some 

shaping and contouring of the dike is ongoing to achieve design width, elevation, and slope 

(Photo 3). Machinery currently stationed along the containment berm includes: two excavators; 

two front-end loaders; two bulldozer; and five rock trucks.  
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• DCL:  VPD will continue with installation of the sheet pile wall at the north end of caisson 16. 

Once the wall has been installed, fill material outside of the wall will be removed as will the 

existing sheet pile wall.  

2.0  MITIGATION AND RECOMMENDATIONS 

On March 5th, Hemmera met with representatives from JJM to highlight pertinent aspects of the Fisheries 

Act Authorization. Items covered included:  

o Turbidity – Allowable thresholds and work methods to reduce/minimize induced turbidity 

such as: progressive dumping along leading edge of berm rather than off the barge; 

dumping on dike and bulldozing into water; if large plumes are noted, concentrate on 

different locations; work in the dry where possible to reduce turbidity. 

o Equipment – Some mitigation measures to avoid any releases of deleterious substances: 

regular maintenance and inspection of equipment; equipment should carry spill kits or 

absorbents; no parking or driving equipment through standing water (submerged sections 

of dike); properly dispose of used absorbents; properly contain/dispose of all fuel/oil; 

avoid excessive idling. 

o Wildlife – Note return of osprey and or presence of fish if possible. 

Hemmera notes that JJM has generally been operating in such a way as to produce minimal turbidity and 

utilizing proper fueling and storage practices. This meeting was held to indicate the importance of 

maintaining and improving working practices where possible as work enters the fisheries sensitive period 

of March 1 – August 15. 

On March 5th and 6th, Hemmera noted some elevated turbidity extending approximately 20 m from the 

end of the dike extension. In order to minimize turbidity, Hemmera recommends dumping the fill directly 

on the dike and then bulldozing the material off the end of the dike as opposed to dumping directly into 

the water with a rock truck. 

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

On March 2nd Hemmera collected a background water quality sample while no work was occurring, 

turbidity in this sample was 7.68 NTU. 

On March 5th Hemmera observed turbidity levels between 0.29 and 49.75 NTU extending southeast from 

the offloading point of the perimeter dike. The 49.75 NTU reading was taken approximately 10 m east of 

the offloading point. Turbidity decreased to 3.36 NTU approximately 30 m east of the offloading point. 
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On March 6th Hemmera noted similar turbidity levels from dike construction; however, calibration 

problems with the turbidity meter did not allow for the collection of reliable data. 

Riprap placement observed on March 7th indicated minimal turbidity resulting from dike construction. 

4.0 WILDLIFE AND WILDLIFE HABITAT 

Hemmera incidentally observed the following bird species during site visits within the vicinity of the 

proposed fill area and along the causeway:  

Bufflehead, common goldeneye, horned grebe, common loon, and red-breasted merganser were 

observed in the bay in and near the proposed fill area (likely foraging). 

Hemmera noted that two horned grebe had begun molting into their breeding plumage (both sexes 

similar). 

American and Eurasian widgeon, northern pintail, mallard, great blue heron, and black oystercatcher 

were seen foraging and resting closer to and along the shoreline.  

Further north of the project location approximately halfway along the causeway a flock of approximately 

200 greater scaup was noted. 

At the north end of the causeway near the head of the bay approximately 400 northern pintail were noted 

foraging along the water line during the ebb tide. Other waterfowl may have been mixed in but all birds 

within distinguishable distance (8x42 binoculars) appeared to be northern pintail.  

Hunting season has commenced for Brant geese. Shots have been heard during site visits. It appeared 

that one boat had put out a small flock of decoys. Hemmera was not able to absolutely identify any Brant 

due to distance constraints.  

Two northern harriers and nesting bald eagles (nest in power line support structure at north end of 

causeway on the west side) were observed while leaving the site. 

The Ministry of Environment (MOE) has granted Hemmera permit SU07-31495 under to the provisions of 

the Wildlife Act to relocate the osprey nest located in the footprint of the perimeter dike. This relocation is 

scheduled for March 12th, 2007. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 
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5.0 FISH AND FISH HABITAT 

Some elevated turbidity was noted near the offloading point of the containment dike; however, no fish 

were observed in the vicinity while Hemmera was on-site. Hemmera will continue to watch for spawning 

herring, juvenile salmon, and other fish species. 

Hemmera applied to DFO for a permit to salvage crab and fishes isolated by initiation of containment 

dikes 1 and 2. Containment dike 1 is scheduled for completion on March 28, 2007 and containment dike 2 

is scheduled for July 23, 2007. A salvage methodology was submitted to VPA on March 8, 2007. 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills were reported during the period of works.   

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera will follow up with DFO regarding the status of the fish/crab salvage permit application. 

• Hemmera will be on site during relocation of the osprey nest (scheduled for Monday, March 12th). 

7.2 FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera conducted a tailgate meeting with JJM regarding pertinent sections of the Fisheries Act 

Authorization. 
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PHOTO 1: Rock truck dumping off the edge of the berm on March 5, 2007. Photo taken facing 
north.

PHOTO 2: Sheet pile wall installation as of March 7, 2007.
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PHOTO 3: Contouring the south side of the dike using Type 1 riprap. Turbidity plumes were 
minimized during this process. Photo taken March 5, 2007.
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SITE: Deltaport Third Berth Environmental Monitoring



 
 
 
 
March 16, 2007        Report # DFO 07-008 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 March 2 to March 8, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Jason Rudyk, DCL 
  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD) 

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project.  

1.1 PERIOD OF SITE WORKS 

March 9 to March 15, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Past 24 hr 
precipitation 

(mm) 
Tidal levels 

during site visit Sea conditions 

March 9, 2007 
15:45 – 17:15 

Partly cloudy, light 
wind, light rain 3.4 mm 

High tide:  
7:32 – 3.95m;  
22:29 – 3.65m;  
Low tide:  
01:56 – 2.98 m; 
14:55 – 1.45 m 

No chop  

March 12, 2007 
8:00 – 4:30 

Sun, light to 
moderate winds 39.2 mm 

High tide:  
01:21 – 3.85m; 
08:16 – 3.71m; 
Low tide:  
05:31 – 3.67m; 
17:26 – 1.31m; 

No chop 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

JJM continued extending the perimeter dike north from the barge location, parallel to the future Third 

Berth extension. Placement of riprap and contouring continued along both the north and south dike edges 

in order to raise and armour the dike (Photo 1). 

As of March 12, 2007 DCL continued with construction of the sheet pile wall at the north end of caisson 

16. Some additional excavation had occurred in this area. Excavated fill is being temporarily stored near 

the west shore boat launch (Photo 2).  

1.2.2 Contractor Specific 

• JJM: Will continue to place riprap and dike core rock to achieve design elevation along the berm. 

JJM will continue to extend the berm north, parallel to the future Third Berth extension. Some 

shaping and contouring of the dike is ongoing to achieve design width, elevation, and slope. 

Machinery currently stationed along the containment berm includes: two excavators; two front-

end loaders; two bulldozer; and five rock trucks. Construction of containment dike 1 (see Figure 
1) will likely begin next week. 

• DCL:  Will continue with installation of the sheet pile wall at the north end of caisson 16. Once the 

wall has been installed, fill material outside of the wall will be removed as will the existing sheet 

pile wall.  
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2.0  MITIGATION AND RECOMMENDATIONS 

Hemmera noted that JJM was placing dike core rock directly on to the berm prior to pushing into the 

water on March 9 as a measure to reduce turbidity. On March 12, an additional berm lift was being 

constructed, as such; no material was entering the water. Excavator buckets did enter the water during 

dike contouring but no turbidity resulting from this activity was observed. 

Hemmera observed the fill storage pile located near the west shore boat launch for erosion rills and 

potential sediment release to the marine environment following 39.2 mm of rain on March 11. No 

indications of erosion were observed on March 12. Several turbidity measurements were collected on 

March 9 (see Water Quality – Section 3.1). 

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

On March 9th Hemmera collected several turbidity measurements in the vicinity of the fill stockpile near 

the west shore boat launch. Measurements ranged from 3.44 to 10.02 NTU.  

3.2 AIR QUALITY 

Hemmera has asked equipment operators to avoid excessive idling  

4.0 WILDLIFE AND WILDLIFE HABITAT 

On March 12 and 13, 2007 an osprey nest located within the Deltaport Third Berth expansion footprint 

was relocated following the terms and conditions described in permit SU07-31495 granted under the 

provisions of the Wildlife Act. A copy of the permit is provided in Appendix A. The pilings that supported 

the nest structure were cut and the nest structure and piling supports were lifted from their location using 

a mobile crane (Photos 3 and 4). The nest structure was stored over night on land. A crew relocated the 

nest structure the following afternoon, during low tide, to a new pile previously installed within the 

intertidal area. 

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

5.0 FISH AND FISH HABITAT 

No fish – specifically schools of juvenile salmon or herring have been reported or observed by Hemmera 

while on site. Hemmera has observed no unauthorized destruction of fish habitat as per Fisheries Act 

Authorization 02-HPAC-PA1-000-000144.  
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Hemmera has obtained DFO Licence #: 07.41 required for salvaging anadromous salmonids and 

Dungeness crab from the areas isolated by containment dike 1 and 2. Hemmera has also obtained fish 

salvage permit SU07-32018 from the Ministry of Environment to salvage non-salmon species. Copies of 

both permits are provided in Appendix A.  

 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills were reported during the period of works.   

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera will discuss fish/crab salvage timing with JJM once construction of containment dike # 

1 has begun. 

7.2 FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera obtained fish and crab salvage permitting from DFO and MOE. 

• Hemmera was on site to observe part of the relocation of the osprey nest on March 12, 2007. 

VPA was on site to coordinate attachment of the nest structure to the newly installed pile on 

March 13, 2007. 
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Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 
 
 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 



PHOTO 1: Extent of northern leg of the perimeter dike as of March 9, 2007.  The dike is 
approximately 10m short of the final length.  

PHOTO 2: Fill stockpiled at west shore boat launch as of March 9, 2007.

File: 499-002.09 Report # DFO 07-008
Date: March 16, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Workers cutting cable from pilings supporting the osprey nest on March 12, 2007.

File: 499-002.09 Report # DFO 07-008
Date: March 16, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 4: Crane lifting the osprey nest structure from the original location on March 12, 2007.
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APPENDIX A 
 

Permits 



,,~ Permit and Authorization Service 
Bureau 

BRITISH 
COLUMBIA 

'Jhe Best Place on Earth 

Ministry of 
Environment 

PO Box 9372 Stn Prov Govt 
Victoria, BC V8W 9M3 
Tel: 1-866-433-7272 or 

250-952-0932 PERMIT 

PERMIT HOLDER 

PERMIT SU07-31495 

UNDER THE PROVISIONS OF THE WILDLIFE ACT 

Hemmera 
Suite #250, 1380 Burrard Street 
Vancouver, BC V6Z 2H3 

ATTENTION: 
PHONE: 
FAX: 

Brian Paterson 
(604) 669-0424 ext. 158 
(604) 669-0430 

78470-45 

HAS BEEN EXEMPTED UNDER: s. 19 of the Wildlife Act, 8.SBQ 1~~p. c. 488 AND 

FROM 

s •. 3 (1)(d)(ii) of the PermffRegufation, B.C. Reg. 253/2000 

Possessing, takhl.Q and relocating one.;(1) nest of an Osprey (Pandion haliaetus) 
when the nest is not active1 located on a set of pilings along Roberts Bank 
causeway )n the south embayment area for the purposes of the Deltaport Third 
Berth Project. 

SUBJECT TO THE FOLLOWING: 

CONDITIONS OF The permit holderrnust comply with the requirements listed in Appendix "A." 
PERMIT: 

OFFENCE The permit holder m.ust comply with all applicable federal, provincial, municipal 
PROVISION and regiqnal district legislation and by".'law~.c It is the responsibility of the permit 

holder toinform hi.m/herselfOf aHxelev~nt laws. . 

Failure to comply with any term of this permit is an offence under the Wildlife Act, 
and may result in prosecution and/or denial of future permit requests. 

TERM OF PERMIT This permit is only valid from March 5, 2007 to March 31, 2007. 

DATE OF ISSUE March 5, 2007 

PERMIT RECEIPT 

_no Tom Bell FEE NUMBER (IF --r: - -· NRegional Manager ISSUED) 
Environmental Stewardship Division $55.00 

SIGNATURE OF ISSUER 
Lower Mainland Region 

Last Updated: 03-12-06 Page 1 of 2 



APPENDIX "A" 

PERMIT CONDITIONS FOR SU07-31495 

REPORTING REQUIREMENTS: 

1. The permit holder must maintain an accurate up to date record of the wildlife hunted, trapped or killed 
under the permit, which includes the following information: 

a) Common name of the wildlife 
b) Location where the wildlife was taken 
c) The date the wildlife was hunted, trapped or killed 
d) The sex and age class of the wildlife taken 
e) The bands or tags on the wildlife 
f) A description of all nests, dams or other structures destroyed or removed 

2. The permit holder must submit the original copy of this record to the Permit and Authorization Service 
Bureau within 21 days of the permit's expiry. 

3. The permit holder must produce a copy of this record on the demand of an officer. 

GENERAL CONDITIONS: 

1. This permit is not transferable. 

2. The permit holder must take all reasonably n,ec~,ssary steps to ensure.,that public safety and fish I wildlife 
habitat are not jeopardized by anx action taken under authority of the e~rmit. 

3. The permit holder must eQ§.vre that animals are treated''in a hClmane manner, and are not subjected to 
any unnecessary harm or suffering: 

4. All wildlife and wildlife pa~s remain the pr9pertypf th.~ Provine~ Qf Britis~. C611J.mbia. The permit holder 
may not sell, trade or give away wildlife. 

5. The permit holder·+~ liable for all actions or omissions relating to this permit, including actions or 
omissions by an emp19y:ee, contractor or agent o!the·permitholdt!r. The·Provinceof·British Columbia is 
not liable for any damage or loss arising from this'permit. 

6. The Province is not liable for any illness contracted through wildlife handling. It is the responsibility of the 
permit holder to inform him/herself of possible health hazards, and to ensure that all reasonably 
necessary safety measures are undertaken. 

7. The permit holder must carry a copy of this permit at all times when performing the activities authorized 
by the permit. 

Last Updated: 03-12-06 Page 2 of 2 



l+I Fisheries and Oceans 
Canada 

100 Annacis Parkway 
Unit 3 
Delta BC V3M 6A2 

March 14, 2007 

Licence # : 07. 41 

Brian Paterson 

Hemm era 
Suite 250-13 80 Burrard Street 

Vancouver, B.C. 

V6Z2H3 

Dear Mr. Paterson: 

Peches et Oceans 
Canada 

Enclosed please find a licence valid from March 15, 2007 .to July 14, 2007 to permit the 
collection of anadromous salmonids (non-retention) (excluding steelhead) dungeness crab from 
Marine: Embayment area to be isolated during construction of the Deltaport Third Berth 
expansion in Delta, B.C. 

Please ensure the Fishery Officer1isted on your licence is fully informed of your activities prior 
to commencement of field work. · · 

In addition, please contact B.C. Ministry of Water, Land and Air Protection for a licence to 
collect non-salmon species. 

I look forward to your report upon completion of the project 

W ~1~tBiologist 
Lower Fraser Area 

Enclosure 

cc; Steveston Fax 

Canada 



Licence No: 07.41 

Licence Roider: 

Licence Authorizine: Fish Collection for Scientific Purposes 
Pursuant to Section 52 of the Fisheries General Regulations 

Lower Fraser Area 

Unit 3 - 100 Annacis Parkway, Annacis Island 

Delta, B.C. V3M 6A2 

Date Issued: March 14, 2007 

Brian Paterson 

Company/Institution: Hemmera 

Suite 250-1380 Burrard Street, Vancouver B.C. V6Z 2H3 

Phone: (604) 669-0424 Fax: (604) 669-0430 

AssistantsNessel (CFV): Lisa Hewitt, Celeste Sargent, Lyndsey Johnson, Tsawwassen Fist Nations 
assistants 

1. Collection Period: from March 15, 2007 to July 14, 2007. This licence is subject to immediate 
termination upon written or verbal notice from a fishery officer or the Area Manager. 

2. Species (Quantity): anadromous salmonids (non-retention) (excluding steelhead) dungeness crab 

3. Collection Area (stat-area): Marine: Embayment area to be isolated during construction of the Deltaport 
Third Berth expansion in Delta, B.C 

4. Collection Methods: beach seine, minnow traps, crab traps, hand picking crabs (and relocating if 
observed and accessible during low tides) 

5. Any fish taken and not required for study or specimens must be returned to the water immediately and 
unharmed if possible. 

6. All gear left unattended must be clearly labelled: DFO LICENCE 07.41 

7. Local Fishery Officers of the Department of Fisheries and Oceans must have prior notice of your 
intended operation in their area. Contact: 

Steveston Fax Lower Mainland (604) 664-9255 

8. Fish taken under the authority of this licence may not enter commercial markets or establishments. 

9. Live fish and eggs (spawn) cannot be transported or transplanted without prior written approval of the 
transplant committees. 

10. A copy of this licence must be available for inspection at all times. 

11. A summary of collection activities and data (within 30 days) and a final report of the study are to be 
submitted to the above address. 

I AGREE TO THE ABOVE TERMS AND CONDITIONS 

Applicant Date 



-;r/';f,, .... 
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COLUMBIA 
'lhe Best Place on Earth 

Ministry of 
Environment 

File: 34 770-20 

Permit No.: SU07-32018 

FISH COLLECTION PERMIT 
Fish Salvage 

Permit Holder: Hemmera-Brian Paterson 
Suite #250-1380 Burrard St, Vancouver, BC V6Z 2H3 

Client No.: 11624 

Authorized Persons: Brian Paterson, Lisa Hewitt, Celeste Sergent and Lyndsey Johnson 

Pursuant to section 19 of the Wildlife Act, RSBC 1996, Chap. 488, and section 18 of the Angling 
and Scientific Regulations, BC Reg. 125/90, the above named persons are hereby authorized to 
collect fish for scientific purposes from non-tidal waters subject to the conditions set forth in this 
Permit: 
Permitted Waters: Lower 
along Deltaport Way) (Ro 
Permitted Times: March 1~, , 
Permitted Species: All Species (subject tot 
Potential Species: TSB, CLt a~d ~F~ 
Permitted Gear: MT, SN, DN'apd~GN 

General Conditions ,- .. -------· 
1. See Appendix 

Special Conditions: 
See number 12 of Appenqix A. 

Authorized by: 
Yvonne Foxall 
Manager 
Permit and Authorization Bureau 

erth (Embayment area 

covditions): 

Date: March 16, 2007 Permit Fee $25 
Any contravention or failure to comply with the terms and conditions of this permit is an 
offense under the Wildlife Act, RSBC 1996, Chap. 488 and B.C. Reg. 125/90. 

Ministry of Environment Environmental Stewardship Division 
Permit Authorization Service Bureau 
4th fl, 2975 Jutland Rd 
PO Box 9372 Stn Prov Gov 
Victoria BC V8W 9M3 

Telephone: 1.866.433.7272 
Facsimile: (250) 387-0922 
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Appendix A: Fish Collection Permit Conditions 

Any Variation of the following terms and conditions will require explicit authorization by the 
appropriate regional Fish & Wildlife Section Head. 

Provincial Conditions 

1. This collecting permit is not valid 
• in national parks, 
• in provincial parks unless a Park Use Permit is also obtained, 
• in tidal waters, 
• for species listed as threatened, endangered or extirpated under the Species at Risk Act 

(SARA)*, 
• for eulachon or for salmon* other than kokanee, or 
• for collecting fish by angling unless the permittee and crew members possess a valid angling 

licence. 
*Contact the Department of Fisheries and Oceans for fish collecting permits for salmon, eulachon or 
SARA listed species (see Appendix B). 

2. The permittee (or the proj 
will carry a copy of this 
conservation officer, fishe 

r a scientific collection permit 
produce it upon request of a 

3. Any specimens surplus to scientific requirements an c1es not authorized for collection in this 
permit shall be immediately.~Jndl~ar~fol!y r~leased·attpe Boint of capture. 

''°"'~~~~' 4c ,~' i' :to 

4. Fish collected under authorify. ofithfs J~rmft shall not~e~usJti fbr fobd or any purpose other than the 
objectives set out in}he'a)'.:lprovect.apRlication (?r ~:cscie~fifi~ c21le1~tion permit. The permittee shall 
not sell, barter, trad- or gi wal, pr of~er toj sep~,~ b~~r, ~tra,~';~ w gi/ away fish collected under 
authority of this permit~ . Q.e . fi~1lf sl~ll ~b~;,.,~i~po~,ed~ifin (;l.'~lt1~nn~r !h ·11 not constitute a health 
hazard, nuisance or a threat to ~ildli:fe: ·~~ '··& · • ···· ... · .... ..~. 

5. No fish collecma\mder auttr· ity ~[.tl;iis p:: 't shall be 
• transpf rt~dJa(!~e u; (~ll)Q~ize~ yit~i) f?e~h, qr) 
• transpfanted '"unless separ~tely ··authorized by the Transplant 

Committee. 

6. The permittee shall, within 90 days of the expiry of this permit, submit to the Permit and 
Authorization Service Bureau a summary report of collecting activities. Interim reports may also be 
required and shall be submitted as required by the permit issuer. All submissions must be filed 
electronically to: http://www.env.gov.bc.ca/fish_data_sub/index.html. 

Reporting specifications, information and templates are available from this website and outline the 
mandatory information requirements. Prior notification of submission or questions regarding data 
report standards can be made to: fishdatasub@gov.bc.ca. 

7. This collecting permit is subject to cancellation at any time and shall be surrendered to a conservation 
officer on demand or to the issuer upon written notice of its cancellation. 

Page 2 of3 



Permit No.: SU07-32018 March 16, 2007 

8. This permit is valid only for the activities approved on the application form and in accordance with 
any restrictions set out therein. 

9. This permit is valid only for trained, qualified staff named in the Application. The permittee will 
comply with all Worker's Compensation Board requirements and other regulatory requirements. 
Permit holders are responsible for ensuring staff members listed on the permit are properly certified 
for specific sampling methods or activities (e.g. electroshocking). 

10. All sampling equipment that has been previously used outside of B.C. must be cleaned of mud and 
dirt and disinfected with 1 OOmg/L chlorine bleach before using in any water course to prevent the 
spread of fish pathogens (e.g. Whirling disease) and I or invasive plant species. Any washed off dirt 
or mud must be disposed of in a manner such that it cannot enter a watercourse untreated. 

11. No electrofishing is to take place in waters below five degrees C. 

12. Electrofishing may not be conducted in the vicinity of spawning gravel, redds, or spawning fish, or 
around gravels which are capable of supporting eggs or developing embryos of any species of 
salmonid at a time of year when such eggs or embryos may be present. 

13. Permits covering multiple 
a. Are applicable onl 
b. Do not apply to th 
c. Include electrofish 

14. Angling must only occur 
Fishing Regulations ''"n"'r""""' 

Please print out the notic~fverifying ~1-1,: 
must be attached to your~riginal$Scientjflf 

(' ! ,i ~ 
Region Specific Conditio'ii's ''"',,,$,, '*' 

Region 2 (LowerMain!and) 

ed time periods; 
cally authorized; 
sonly; 

in the current BC Freshwater 

y f:Y b :; 
/", -~'.;~ ,t~ '',A-;y/~ , \c } ,~L, -t 3L «_,,' -: i, t ~: 

• 

• 

Any fish collection activities taking waters known to harbour steelhead trout must 
have the express approval of the Regional Fish and Wildlife Section Head. 
Please refer to the following website for the least risk in-stream work windows: 
http://wlapwww.gov.bc.ca/sry/fwh/hp/iwn.htm. Where possible, collection should be 
conducted during the least risk work windows identified. The exception is seasonal or 
ephemeral streams where sampling may not be possible during the prescribed window due to 
flow conditions. 
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March 23, 2007        Report # DFO 07-009 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 March 16 to March 22, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Jason Rudyk, DCL 
  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN) 

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.  

1.1 PERIOD OF SITE WORKS 

March 16 to March 22, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Past 24 hr 
precipitation 

(mm) 
Tidal levels 

during site visit Sea conditions 

March 20, 2007 
10:15 – 15:15 

Partly cloudy, light 
rain, winds to 40 
km/hr SE 

11 mm 

High tide:  
05:55 – 4.40m;  
18:46 – 4.02m  
Low tide:  
12:26 – 1.40m 

No chop  

March 22, 2007 
07:00 – 14:00 

Overcast, rain, 
winds 30km/hr SE 24.2 mm 

High tide:  
06:49 – 4.36m;  
21:05 – 4.10m  
Low tide:  
01:07 – 2.66m; 
13:55 – 0.82m 

0.5m waves 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Work has progressed on the perimeter dike, containment dike 1, and on the sheet pile wall at the north 

end of caisson 16. These items are discussed in further detail in the following section. 

JJM has unloaded barges of dike core rock, and riprap at a rate of approximately 2 barges per day since 

the last visit on March 12, 2007. Construction of the perimeter dike has reached approximately its full 

length. Work on the perimeter dike has continued to progress using rock trucks and dozers to raise the 

overall height and width of the dike, and using excavators to contour the sides.   A new barge crane with 

a top-loading bucket attachment has been mobilized for placement of rip rap directly on the dike.  The rip 

rap barge appeared to have a hopper on deck. 

Construction of containment dike 1 began and has reached approximately 80% of its full length (Photo 
1). 

At the north end of caisson 16, VPD has continued to install the new sheet pile wall with vibratory and 

hammer heads.  Blows per minute have reached as high as 60.  The steel ties anchoring the existing 

sheet pile wall have been cut.  VPD has mobilized a crane barge with a clamshell and has begun 

removing riprap from the north face of caisson 16.  An empty barge was also mobilized to receive the rip 

rap for temporary storage.  

A barge storing a silt curtain was mobilized to the site and moored at the west shore boat launch (Photo 
2). 
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VPA successfully relocated the osprey nest to a new pole north of the construction footprint (Photo 3). 

As per the DCL crab salvage methodology, approximately 100 crab traps have been deployed. According 

to TFN, who is performing the salvage, approximately 150 crabs, primarily Dungeness crabs with a few 

red rock crabs, were caught on both March 21st and 22nd.  

1.2.2 Contractor Specific 

• JJM: Will continue to place riprap and dike core rock to achieve design elevation along the berm. 

JJM will continue to extend the berm north, parallel to the future Third Berth extension. Some 

shaping and contouring of the dike is ongoing to achieve design width, elevation, and slope. 

Machinery currently stationed along the containment berm includes: two excavators; two front-

end loaders; two bulldozer; and five rock trucks. Construction of containment dike 1 is 

approximately 80% complete and is scheduled to be completed early next week. 

• DCL: And VPD will continue with installation of the sheet pile wall at the north end of caisson 16. 

Riprap toe protection at the north end of caisson 16 is being removed via a clamshell dredge. The 

riprap is being transferred to a barge for re-use elsewhere on the site.  Once the new wall has 

been constructed and the toe protection removed, a lock-block wall and liner will be installed to 

isolate the work site prior to removal of fill material outside of the new sheet pile wall and 

demolition of the existing sheet pile wall. TFN is expected to continue to conduct the crab salvage 

until April 1st. 

 

2.0  MITIGATION AND RECOMMENDATIONS 

On March 20th Hemmera observed that work on the perimeter dike was proceeding primarily in the dry, 

with rock trucks unloading directly onto the berm and dozers and excavators subsequently contouring the 

material. Minimal turbidity was observed at the active sites, with localized turbidity of 56 NTU falling to 

within 5 NTU of background within a 30 m radius (see Water Quality – Section 3.1).  On March 22nd the 

new barge and crane were observed placing riprap below the water surface.  Minimal turbidity was 

observed and no water quality measurements were taken.  

On March 20th Hemmera observed maintenance work being done on a rock truck parked on the berm.  

No associated spills were noted or reported.  The conducting of re-fuelling and servicing of equipment 

and machinery more than 15 m from the HHWL, as per FAA condition # 20, would reduce the possibility 

that deleterious substances would enter the marine environment in the event of a spill. 

On March 20th Hemmera noted a high percentage of fines in the dike core rock used to construct 

containment dike 1 (Photo 4).  Hemmera also observed a visible turbidity plume emanating from the 
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length of the dike during the ebbing tide (Photo 5).  Water quality measurements taken during the 

flooding tide indicated that turbidity within 15 m of containment dike 1 exceeded 5 NTU above 

background, but dissipated within 100 m (see Water Quality – Section 3.1).  Visible turbidity was also 

noted in the vicinity of the dike on March 22nd.  No work was being conducted on the dike during these 

observations. The use of clean materials, free of fines as per FAA condition # 23, would help reduce 

turbidity plumes.   

On March 20th water quality measurements taken during the flooding tide showed turbidity levels were 

within background levels. On March 22nd it was observed that the toe of the stockpiled fill was below the 

water line at high tide, and the surrounding water was visibly turbid.  No water quality measurements 

were taken.  Hemmera will continue to monitor turbidity in this area.  Storage of temporarily stockpiled 

material above the HHWL would help reduce turbidity (see Water Quality – Section 3.1). 

On March 20th and 22nd Hemmera observed that the work at caisson 16 did not generate a visible turbidity 

plume and water quality measurements on March 20th confirmed that levels were within background 

levels (see Water Quality – Section 3.1).  

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

On March 20th Hemmera collected turbidity measurements during the flooding tide.  Measurements 

ranged from 7.05 to 56 NTU.  Exceedances as per FAA condition # 15, were noted in the immediate 

vicinity of active rock placement on the perimeter dike, and along the inactive containment dike 1.  

Turbidity levels had fallen within FAA condition #15 limits between 30 - 100 m from the visible point 

source. 

A background measurement reading of 12.07 NTU was taken 500 m east of the perimeter dike (cross-

gradient to current work sites).  Turbidity within 10 m of active rock placement on the perimeter dike was 

56 NTU, which fell to between 8.85 - 14.22 NTU at a 30 m radius.  Turbidity within 15 m of containment 

dike 1 was 18.57 NTU, which fell to 11.66 NTU at 100 m up-gradient. Turbidity within 10 m of the west 

shore boat launch was 16.06 NTU, which fell to 14.46 NTU at 30 m up-gradient.  Turbidity in the vicinity of 

caisson 16 ranged from 7.05 –9.01 NTU within a 10 m radius of active rip rap removal. 

3.2 AIR QUALITY 

On March 22nd an excavator was observed idling at the west shore boat launch for more than 10 minutes.  

Hemmera has asked equipment operators to avoid excessive idling as per VPA Air Quality Mitigation 

Plan.  
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4.0 WILDLIFE AND WILDLIFE HABITAT 

On March 13th the osprey nest was successfully relocated to a new location outside of the construction 

footprint.  During the past week, Hemmera has observed no change in wildlife or wildlife habitat.  

Hemmera will continue to provide observations as to whether construction appears to be impacting 

wildlife or changing behaviour in the vicinity of the project. 

5.0 FISH AND FISH HABITAT 

The current extent of construction of containment dike 1 has isolated approximately 50 m2 of eelgrass fish 

habitat from the marine environment at low tide (Photo 1 and 6).  Currently the area is contiguous with 

the marine environment at high tide and is expected to retain water up to 0.5m deep when the dike is 

completed.  Hemmera has obtained a fish / crab salvage permit (Permit SU07-31495) and will conduct a 

fish / crab salvage in this area within a reasonable time after the area becomes isolated.  Until this occurs, 

Hemmera will monitor this area, particularly at low tide, for unauthorized destruction of fish or fish habitat. 

Hemmera has observed no unauthorized destruction of fish or fish habitat. No schools of juvenile salmon 

or herring have been reported or observed by Hemmera while on site.  

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

No spills or releases of other deleterious substances into the marine environment were observed by or 

reported to Hemmera. 

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will monitor the area behind containment dike 1 for unauthorized destruction of fish or 

fish habitat prior to isolation from the marine environment. 

• Hemmera has mobilized appropriate equipment to the site and will conduct a fish / crab salvage 

within a reasonable time following the completion of containment dike 1. This is expected to occur 

any time after March 25th. 

• Hemmera will continue to monitor turbidity in the vicinity of containment dike 1 and the west shore 

boat launch. 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 
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7.2 FOLLOW-UP FROM PREVIOUS REPORT 

• On March 13th the osprey nest was successfully relocated by VPA. On March 20th Hemmera 

observed that the nest was relocated to a location outside of the construction footprint and was 

not being affected by construction activities. 

• Hemmera continued to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

Report prepared by: 
HEMMERA 
              

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 
 
 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 



PHOTO 1: Current extent of containment dike 1 facing north.

PHOTO 2: Silt curtain mobilized to the Site and moored at the west shore boat launch.
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PHOTO 3: relocated osprey nest.

PHOTO 4: Dike core rock stockpiled on containment dike 1.  Note percentage of fines.
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PHOTO 5: Turbidity plume emanating east from containment dike 1.

PHOTO 6: Area west of containment dike 1 isolated at low tide.  Note eelgrass.
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April 4, 2007        Report # DFO 07-010 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 March 16 to March 22, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Jason Rudyk, DCL 
  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Fraser 

River Pile & Dredge Ltd. (FRPD).  

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.  

1.1 PERIOD OF SITE WORKS 

March 23 to March 29, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Past 24 hr 
precipitation 

(mm) 
Tidal levels 

during site visit Sea conditions 

     

March 23, 2007 
06:30 -  

Cloudy, light rain, 
high winds  43.8 mm 

High tide:  
07:19 – 4.23 m;  
22:23 – 4.10 m  
Low tide:  
02:00 – 3:07 m; 
14:43 – 0.76 m 

Rough, with 0.5 m 
waves 

March 27, 2007 
10:15 – 15:15 

partly cloudy, light 

rain, wind 20km/hr 

SE 
0 mm 

High tide:  
02:09 – 4.21m;  
11:05 – 3.33m  
Low tide:  
08:31 – 3.25m; 
18:56 – 1.36m 

Calm, ebbing tide 

March 29, 2007 
 

Sunny 0 mm 

High tide: 
02:59 – 4.22 m; 
12:58 – 3.27 m 
Low tide: 
09:15 – 3.00 m; 
20:00 – 1.49 m 

Calm, ebbing tide 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Work has progressed on the perimeter dike, containment dike 1, and the sheet pile wall at the north end 

of caisson 16.  Dredging of the approach began March 28th. These items are discussed in further detail in 

the following section. 

JJM has unloaded barges of dike core rock and riprap at a decreased rate of approximately 1 barge per 

day since the last visit on March 22, 2007. Work on the perimeter dike has continued to progress using 

rock trucks and dozers to raise the overall height of the dike, two excavators to contour the sides, and two 

barge cranes with clamshell attachments to place rip rap armouring on the sides of the dike (Photo 1).    

Construction of containment dike 1 reached its full length on March 28th.  Hemmera began the fish 

salvage in accordance with DFO License #: 07.41 and Ministry of Environment (MOE) Permit SU07-

31495 on March 29, 2007. 
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At the north end of caisson 16, VPD completed installing the sheet piles and demobilized the pile-driving 

crane.  The excavation between the two sheet pile walls was deepened and the excavated soil stockpiled 

at the Westshore boat launch.  The VPD crane barge with clamshell completed removal of the rip rap 

along the north face of caisson 16.  The crane barge and rip rap barge were then moored along side the 

perimeter dike where they began placing rip rap along the south side of curve C4. 

At the west shore boat launch a small containment dike was built using a combination of rip rap and dike 

core rock. The area isolated by this dike was filled using excavation material from the north end of 

caisson 16 that was already stockpiled in this area. 

Following the crab salvage methodology prepared by DCL, TFN set crab traps which were checked daily 

approximately between March 22 and 28. Divers were reported to have been brought in to confirm that 

crabs had been adequately removed from the area. Once the crab salvage was completed dredging 

began.  On March 27th Fraser River Pile & Dredge Ltd. (FRPD) mobilized a hydraulic cutter suction 

dredge ship (the Columbia), floating and sunken pipe sections, a fuel barge, four winch anchors, three A-

frames, several buoys and two equipment storage barges.  Dredging began at 11:30 pm on March 28th 

and has been operating continuously at a rate of approximately 14,000 m 3 of sediment per day.  Work 

began at the south end of the approach section, moving north towards the tug basin (Photo 2). 

1.2.2 Contractor Specific 

• JJM: Will continue to place riprap and dike core rock to achieve design elevation along the 

perimeter dike and containment dike 1.  Work is expected to begin next week on a perimeter road 

along the foreshore behind containment dike 1.   Machinery currently stationed along the dikes 

includes: two excavators; two front-end loaders; two bulldozers; five rock trucks, and a roller 

compactor.  Two barge cranes and the ramp barge are stationed along the east side of the 

perimeter dike. 

• DCL: VPD will install the whaler on the new sheet pile wall at caisson 16, and continue placing 

the rip rap along the perimeter dike.  TFN will continue excavating fill from caisson 16 and placing 

it behind the new containment dike at the Westshore boat launch.  FRPD will continue dredging in 

the approach area and begin dredging the tugboat basin early next week.   

2.0  MITIGATION AND RECOMMENDATIONS 

The dredging operation was observed from shore on March 29th and did not appear to be generating 

visible turbidity or disturbing wildlife.  Onboard monitoring of the dredge equipment and operation, and 

water quality monitoring in the immediate vicinity of active dredging (from a boat) will be required for a 

better assessment of environmental impacts and monitoring for compliance with DFO Authorization 02-
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HPAC-PA1-000-000144. Hemmera has arranged to have a boat on-site for monitoring beginning April 3, 

2007. 

At the Westshore boat launch an excavator was observed placing fill material below the water line on 

March 27th (Photo 3).  A visible turbidity plume was observed emanating from the active site.  DCL also 

observed this and work was immediately stopped.  The operator was reminded by DCL to wait for low 

tide.  Water quality measurements taken after work had been halted confirmed that turbidity was above 

background at 30 m, but decreased to within background levels by 100 m (see Water Quality – Section 
3.1).  The dike was completed using dike core rock and minimal turbidity was observed subsequently. 

Containment dike 1 was completed at low tide on March 28th. During the week Hemmera monitored the 

containment dike 1 area for continued turbidity. Minimal turbidity was visible and on March 27th, water 

quality measurements taken during the ebbing tide indicated that turbidity in the vicinity of the 

containment dike 1 did not exceed background (see Water Quality – Section 3.1). 

Hemmera observed the placement of rip rap directly on the toe of the perimeter dike, below the water 

level, using the new crane barge and top-loading bucket. Minimal turbidity was observed at the active 

site, with localized exceedances falling to within 5 NTU of background within a 30 - 100 m (see Water 
Quality – Section 3.1).   

Along the west side of the perimeter dike, it was reported to Hemmera that DCL had observed a JJM 

excavator working below the water level on March 28th (Photos 4 and 5). In this case the treads were on 

a platform below the high water mark and the operator was caught by the tide.  DCL had stopped work 

immediately and removed the excavator from the water.  Hemmera proposes further meetings with 

subcontractors and operators to discuss environmental issues and mitigation measures required to 

reduce turbidity and the potential for marine impacts. 

On March 27th Hemmera observed that the excavation at caisson 16 was open to the marine environment 

at one corner, with minimal sedimentation or erosion control measures in place (Photo 6).  Hemmera 

observed no visible turbidity in the vicinity, however water quality measurements indicated that turbidity 

levels may be slightly above background levels (see Water Quality – Section 3.1).  Hemmera will 

continue to discuss sedimentation and erosion mitigation measures with DCL. 
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3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

On March 27th, prior to the start of any dredging activities, Hemmera collected turbidity measurements 

during the ebbing tide.  Measurements ranged from 7.15 to 17.78 NTU.  Turbidity measurements more 

than 5 NTU above background were noted up to 30 m from active rock placement on the perimeter dike, 

and up to 30 m from active rock placement along the Westshore boat launch.  Turbidity levels had fallen 

within 5 NTU of background between 30 - 100 m from the visible point source. 

Background measurements of 7.45, 7.80 and 11.08 NTU were taken approximately 500 m east of the 

perimeter dike (cross-gradient to current work sites).   

Turbidity within 10 m of active rock placement on the perimeter dike was 15.60 NTU, which fell to 

between 10.48 - 12.58 NTU at a 30 m north and southeast.  A reading of 17.37 NTU at 30 m east fell 

within background by 100 m east.  Turbidity within 10 m of containment dike 1 was within background 

levels. Turbidity 30 m north of the Westshore boat launch was 17.78 NTU, which fell within background 

by 100 m.  Turbidity within 10 m of caisson 16 was 13.74 NTU which is within 5 NTU of the highest 

background measurement. 

3.2 AIR QUALITY 

On March 29th Hemmera noted that rock trucks on the perimeter dike were generating dust clouds.  DCL 

and JJM indicated that dust control measures were currently not in place because of the amount of 

precipitation at this time of year.  JJM indicated that possible dust control measures would involve 

pumping sea water rather than using water trucks.  As the dry season approaches Hemmera will continue 

to discuss dust control plans with DCL and JJM.  

4.0 WILDLIFE AND WILDLIFE HABITAT 

On March 23rd VPD reported that a beaver was approaching the active work area at caisson 16.  

Hemmera observed the animal, which appeared to be distressed and disoriented.  The beaver, however, 

moved quickly out of the work area and onto the TSI container terminal area.  Work was not stopped.  TSI 

personnel were later observed capturing the animal.  It is unknown how it came to be there, or where it 

was released.  As this is likely an isolated occurrence, no further mitigation measures were taken. 

During the past week, Hemmera has observed no change in wildlife or wildlife habitat.  Hemmera will 

continue to provide observations as to whether construction appears to be impacting wildlife or changing 

behaviour in the vicinity of the project. 
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5.0 FISH AND FISH HABITAT 

The region to the west of containment dike 1 was monitored for impacts to fish and fish habitat until the 

dike was completed on March 28th, at low tide.  As per the Fisheries Act Authorization and Permit SU07-

31495, Hemmera immediately began a fish salvage.  Salvage methodology included the use of dip nets 

and a seine net during low tide, and six gee-style minnow traps set over a period of two nights. Salvaged 

fish were released on the seaward side of containment dike 1. On March 28th approximately 5 flounders 

(10 - 16 cm), 130 juvenile pink salmon (4 - 5 cm), 10 sticklebacks (4 – 5 cm) and 2 rock crabs were 

collected with dip nets. Six pink salmon smolt and 5 stickleback were captured with the seine net.  Six 

gee-style minnow traps were set overnight to capture juvenile salmon and other small fish.  On March 29th 

Hemmera continued the fish salvage at low tide.  No fish were caught with dip nets, and no fish were 

identified in a visual survey of the area.  The seine net was not used again. The six traps contained a total 

of 1 juvenile pink salmon (4 – 5 cm).  The traps were re-deployed overnight and contained no fish on 

March 30th.  Based on the decreasing collection rate with each method the salvage was estimated to have 

collected the majority of the fish population (particularly juvenile salmon) in that area, and was determined 

to be complete.  

Hemmera has observed no unauthorized destruction of fish or fish habitat. No large schools of juvenile 

salmon or herring have been reported to or observed by Hemmera while on site.  

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

On March 23rd Hemmera observed that VPD had spilled a small amount of oil.  The spill occurred inland 

(approximately 15 m from HHWL) and was initially contained by an adsorbent boom.  The spill was 

observed to have been cleaned up by the end of the day. 

No other spills or releases of deleterious substances into the marine environment were observed or 

reported to Hemmera. 

7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will contact FRPD to arrange access to the dredge ship and coordinate monitoring. 

• Hemmera will consult with VPA and DCL regarding a meeting with subcontractors to address 

environmental issues. 

• Hemmera will continue to monitor turbidity in the vicinity of caisson 16 and the Westshore boat 

launch and will continue to discuss sedimentation and erosion control with DCL. 
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• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife include fish and waterfowl including Brant 

geese. 

7.2 FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera did not observer any unauthorized destruction of fish or fish habitat in the area behind 

containment dike 1 prior to isolation from the marine environment 

• As per the Fisheries Act Authorization and under DFO License #: 07.41 and MOE Permit SU07-

31495, Hemmera began a fish salvage in the area behind containment dike 1 immediately upon 

completion of the dike on March 28th. 

• Hemmera monitored turbidity in the vicinity of containment dike 1 and noted that turbidity had 

decreased to background within a week of placement. 

• Hemmera monitored construction activities for compliance with the Fisheries Act Authorization, 

and environmental management plans produced by both the VPA and DCL. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

 
Report prepared by: 
HEMMERA        

 
Celeste Sargent 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 



PHOTO 1: JJM new barge crane and top loading bucket attachment placing rip rap on the 
Perimeter dike north of C4 on March 27th.

PHOTO 2: FRPD newly mobilized Suction Cutter Dredge Ship, floating pipeline, A-frames, and 
winch anchors on March 27th.
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SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Excavator placing fill below the water line at the Westshore boat launch on March 27th.

PHOTO 4: Excavator caught by tide at C4 on March 28th.  Photo provided by DCL
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PHOTO 5: Turbidity plume resulting from excavator at C4 on March 28th. Photo provided by DCL

PHOTO 6: Excavation at caisson 16 on March 27th.  Note the gap in the excavation wall.
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Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Chief of Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Expansion Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 March 30 to April 6, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Jason Rudyk, DCL 
  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Fraser 

River Pile & Dredge Ltd. (FRPD).  

1.0 INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.  

1.1 PERIOD OF SITE WORKS 

March 30 to April 6, 2007. 
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Weather Data and Observations During Site Visits 

Date and Time Weather 
Observations 

Past 24 hr 
precipitation 

(mm) 
Tidal levels during 

site visit Sea conditions 

March 30, 2007 
13:00 – 17:00 

Sunny 1.2 mm 

High tide:  
04:05 – 4:14 m;  
15:32 – 3.44 m  
Low tide:  
10:16 – 2.49 m; 
21.39 – 1.79 m 

Calm, high tide 
during visit 

March 31, 2007 
08:30 – 12:30 

Sunny  0 mm 

High tide:  
04:26 – 4.09 m;  
16:27 – 3.56 m  
Low tide:  
10:43 – 2.23 m; 
22:18 – 2.00 m 

Calm, low to 
flooding tide during 
visit 

April 2, 2007 
09:30 – 18:00 

Sunny 1.7 mm 

High tide:  
06:03 – 4.0 m;  
18.59 – 3.8 m  
Low tide:  
12:36 – 1.7 m; 

Calm, no chop on 
water 

April 3, 2007 
08:00 – 18:00 

Sunny; winds from 
NW up to 13 km/hr 1.6 mm 

High tide: 
06:19 – 4.0 m; 
19:44 – 3.8 m 
Low tide: 
00:28 – 2.4 m; 
13:03 – 1.5 m 

0.1 – 0.3 m chop 
on water 
throughout most of 
day 

April 4, 2007 
10:30 – 17:15 

Overcast, light rain 1.7 mm 

High tide: 
06:36 – 3.9 m; 
20:30 – 3.9 m 
Low tide: 
01:02 – 2.7 m; 
13:30 – 1.3 m 

Calm, no chop on 
water 

April 5, 2007 
07:30 – 14:00 

Sunny; light winds 
from the NW 0 mm 

High tide: 
06:54 – 3.9 m; 
21:18 – 4.0 m 
Low tide: 
01:37 – 2.9 m; 
13:59 – 1.2 m 

0 – 0,1 m chop on 
water throughout 
most of the day 

1.2 DESCRIPTION OF SITE WORKS & OBSERVATIONS  

1.2.1 General  

Work has progressed on the perimeter dike and dredging of both the tug and turning basins (Photo 1) 

has been ongoing 24 hours per day since March 28, 2007. All dredge material has been piped via floating 

and submerged piping to the designated disposal at sea location. Following completion of containment 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – Mar 30, 2007 to Apr 6, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -3- April 9, 2007 

dike 1, a section of access road was built along the foreshore of the enclosed area to prepare for 

installation of a new storm sewer system (Photo 2).  

Hemmera began monitoring noise levels during dredging activities on April 5, 2007. The average noise 

level taken over a three-minute period on April 5 was 91.5 db.  

1.2.2 Contractor Specific 

• JJM: JJM received two dike core rock shipments during the period of site works. Contouring and 

armouring using riprap dredged from the toe protection of caisson 16 occurred throughout the 

week. JJM will continue to place riprap and dike core rock to achieve design elevation along the 

perimeter dike. Machinery currently stationed along the dikes includes: two excavators; two front-

end loaders; two bulldozers; five rock trucks, and a roller compactor.  Two barge cranes and the 

ramp barge are stationed along the east side of the perimeter dike. 

• DCL: Preparing for work on the storm sewer system and some work is likely to occur at the north 

end of caisson 16.  

• FRPD: Will continue dredging 24 hours/day for the next two weeks (approximately). All of this 

material is scheduled for disposal at sea. 

2.0  MITIGATION AND RECOMMENDATIONS 

Hemmera observed the dredging equipment and machinery mobilized by FRPD on March 31, 2007. The 

winch anchors, A-frames, small boats, barges, fuel scow, and hydraulic suction cutter dredge ship 

‘Columbia’ appeared to be in good condition. No staining, leaks, spills or evidence of spill cleanup were 

observed or reported. Waste fuel, oil, and solvents on the Columbia were stored in sealed barrels. 

Secondary containment was observed around fuel and chemical storage. Spill kits were available on the 

Columbia and the fuel scow. Spill kits are reported to be on the A-frames and small boats as well. The 

fuel scow was apparently cleaned and repaired immediately prior to being mobilized to the site. 

On April 2, 2007 a TFN fuel truck was mobilized to service the TFN excavator at caisson 16.  The 

operator was asked to ensure that fuelling not take place within 15 m of the HHWL, and also away from 

the open excavation at caisson 16.  The fuel truck was observed not to be carrying a spill kit.  The driver 

was asked to obtain a spill kit prior to servicing the excavator.   The driver temporarily took the TFN spill 

kit kept at the Westshore boat launch, and had it on board while servicing the excavator.   

The dredging operation was observed during the period of site works. Hemmera noted increased turbidity 

levels within the 10 m of dredging activities on both April 4 and April 5, 2007 (see Water Quality). 

Hemmera will continue to monitor water quality levels at both reference locations and within the vicinity of 

dredging activities. In both instances turbidity impacts fell within 5 NTU of background readings 30 m from 
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the active location. If and when turbidity readings increase above acceptable levels activity should be 

stopped until such time as the water quality has dropped to within 5 NTU of background as specified in 

the Fisheries Act Authorization before resuming activity. 

3.0 ENVIRONMENTAL MANAGEMENT 

3.1 WATER QUALITY 

Turbidity measurements ranged between 0 and 91.0 NTU during the period of site works. Turbidity 

measurements between 46.74 and 91.0 NTU were taken from the dredge vessel during a low tide on 

April 4, 2007 while dredging in areas shallower than –5 m CD. Turbidity measurements taken between 30 

and 100 m from the active site were within 5 NTU of background levels. These conditions were present 

for several hours while Hemmera was on site. Measurements taken at other times during dredging range 

from 5.89 to 16.04 NTU within 30 m of the dredge site. Background measurements taken outside the 

work area towards the crest protection in the intercauseway area ranged between 0 and 8.5 NTU. 

Turbidity levels recorded during de-pressurizing of the down-pipe release valves on April 4, 2007 and 

associated acute sediment release was 19.99 NTU 10 m south of the release point falling to 5.41 NTU 30 

m from the release point. FRPD indicated this was a regular and necessary procedure used to release air 

pockets from the pipeline and prevent excessive pressure. The release lasted for approximately five 

minutes (Photo 3). Hemmera will continue to monitor for releases of turbid water. 

Elevated turbidity noted on April 2, 2007 appeared to be coming from the northwestern corner of curve C4 

of the perimeter dike. Turbidity measurements fell below background by 300 m but were 12.78 NTU at 

200 m NW of the curve and 35.91 NTU at 100 m from the curve. 

3.2 AIR QUALITY 

Hemmera has noted that rock trucks on the perimeter dike are generating dust clouds during dry weather 

conditions.  DCL and JJM indicated that dust control measures were currently not in place because of the 

amount of precipitation at this time of year.  Water trucks and/or pumps may be used to mitigate dust 

issues resulting from equipment operating along the dike. Hemmera will discuss dust control plans with 

VPA, DCL and JJM.  
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4.0 WILDLIFE AND WILDLIFE HABITAT 

4.1 BIRDS 

Brant Geese 

A flock of approximately 100 brant were observed north of the perimeter dike on March 31 and a flock 

was again noted on April 2. Another flock of brant was noted on April 2 approximately 1 km northeast of 

the dredge. 

On arrival at the site (8:00 on April 3) ~ 200 brant were observed between 100 and 500 m offshore east of 

the CN rail office along Deltaport Way. The brant were observed foraging and swimming with a mixed 

flock composed of greater scaup and bufflehead. The majority (~150) individuals were between 300 and 

500 m offshore. The geese were approximately 300-500 m from the active area of the dike and dredging 

vessel. 

Hemmera again monitored brant activity on April 3 during a low tide within the vicinity of the project area 

(14:30) and observed between 1,200 and 1,500 brant swimming, foraging, taking off and landing again. 

Some of the birds that took off landed closer to the dredging operation (still approximately 400-500 m 

away) while others flew slightly farther away (between the navigation aids in the intercauseway area). 130 

of the birds were observed near the relocated osprey nest. 

On arrival at the site (7:30 on April 5) 96 brant were observed greater than 500 m offshore east of the CN 

rail office along Deltaport Way. The brant were observed foraging and swimming with a mixed flock 

composed of greater scaup and bufflehead. The geese were greater than 500 m from the active dredging 

vessel, north of the northernmost marker buoy in the intercauseway area. Originally 20 brant were 

present and an additional approximately 76 brant flew in from the direction of the ferry terminal during the 

observation period. This observation was taken during high tide. 

At 11:30 on April 5, Hemmera noted approximately 800 brant landing 100-200 m from shore and 

approximately 200-300 m north of the CN rail office along Deltaport Way. These observations were taken 

while Hemmera was collecting water quality samples from within the intercauseway area. 

During low tide (1:30-2:00 on April 5) Hemmera noted a flock of approximately 500 brant within 500 m of 

the dredge vessel. These birds flew off towards a larger flock of brant stationed just outside the crest 

protection within the intercauseway area. Hemmera estimated 2000 birds within this flock. Approximately 

330 of these birds flew and landed within 200-300 m of the active dredge (Photo 4). 
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Other Birds 

During low tide, 74 great blue heron were observed standing and foraging within the intercauseway area 

between 300-400 m offshore and approximately 500 m from the dredge vessel on April 5 (Photo 5). A 

flock of approximately 900 dunlin was noted foraging along the mudflats by the CN rail office less than 

100 m offshore on April 5th as well. Other bird species incidentally observed foraging within the 

construction area included common loon, horned grebe, mallard, and bufflehead. Many birds (dunlin, 

grebe, loon) are molting into breeding plumages. 

4.2 MARINE MAMMALS 

Visual observations for marine mammals have been performed by Jacques Whitford (JW) utilizing high 

power binoculars for an area up to and beyond the projected 100 m suggested impact zone of current 

construction activities as per recommendations from the Jacques Whitford (JW) Marine Mammal 

Monitoring Program Phase 1 & 2 report.  It should be noted that the modeling results of the Report are to 

be verified by JW through on site hydro-acoustic monitoring of the Columbia dredge. 

Neither JW nor VPA have noted any marine mammals within 100 metres of site activity during the period 

of site works. Hemmera has also not noted any marine mammals within 100 m of site activity. 

5.0 FISH AND FISH HABITAT 

Hemmera noted some fish activity within a small area near the Westshore boat launch now isolated from 

the marine environment for use as fill storage (Photo 6).  Hemmera salvaged fish from this location on 

April 3rd and 5th using dip and seine nets and gee style minnow traps.  Salvaged fish were released on the 

seaward side of the containment dike. Hemmera salvaged approximately 350 juvenile pink salmon 

averaging 4 cm in length, 11 sculpin (5 – 8 cm), four gunnels (approximately 10 cm in length), and one 

rock crab from the isolated area. 

6.0 SPILL RESPONSE AND ENVIRONMENTAL INCIDENCE REPORTING 

On April 2, 2007 Hemmera observed the removal of the light standard at caisson 16.  The contractors 

reported that some hydraulic fluid inside the standard would spill when the standard was lowered.  

Appropriate mitigation measures were taken and the spill was contained within the shaft with a bucket 

and adsorbent boom.  No hydraulic fluid was released to the ground or marine environment.  An oily 

sheen was observed in the work area, more than 15 m from the high high water mark (HHWM).  The 

sheen was cleaned up by the end of the day. 
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7.0 ACTION ITEMS 

7.1 GENERAL 

• Hemmera will follow up with DCL regarding work timing and mitigation measures surrounding 

upcoming work including work around caisson 16 and work on the storm sewer system. 

• Hemmera will continue to monitor construction activities for compliance with the Fisheries Act 

Authorization, and environmental management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife include fish and waterfowl including Brant 

geese. 

• Hemmera will continue to collect noise level readings while on site. 

7.2 FOLLOW-UP FROM PREVIOUS REPORT 

• Hemmera accessed the dredge ship and noted that all equipment and fuel/oil/solvent storage 

appeared to comply with the Fisheries Act Authorization and environmental management plans. 

• Hemmera has increased monitoring for Brant geese during dredging activity. 

• Hemmera plans to meet with contractors regarding potential environmental issues and to 

highlight key conditions in the Fisheries Act Authorization on April 11, 2007. 
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Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

 
Report prepared by: 
HEMMERA        
 

 
Brian Paterson, B.Sc. 
Environmental Engineer, EIT. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 



PHOTO 1: Dredge and piping on April 4, 2007. Dredging is occurring in the location of the new 
tug basin.

PHOTO 2: Rock truck placing dike core rock on the new perimeter road on April 2, 2007.

File: 499-002.09 Report # DFO 07-011
Date: April 9, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Sediment laden water released from pressure release valve at dredging down-pipe.

PHOTO 4: Brant geese foraging and resting within 300 m of dredging activity during low tide. 
These birds flew  in to this location from outside the intercauseway crest protection.
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PHOTO 5: Great blue herons foraging in the intertidal area at low tide while brant geese take flight
in the background. Approximately 2,000 geese were observed within the intercauseway area.

PHOTO 6: Isolated fill storage area located in back left of photo. Hemmera salvaged juvenile 
salmon, sculpin, gunnel, and crab from this area on April 3rd and 5th, 2007.
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April 25, 2007        Report # DFO 07-013 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 April 13 to April 19, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwll, DCL 

  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Fraser 

River Pile & Dredge Ltd. (FRPD).  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.   

Additional environmental monitoring information, beyond that required as part of the FAA, has been 

included in this weekly report in Section 4. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS 

April 13 to April 19, 2007. 

Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

(wind speed /direction; temp.) 
Past 24 hr 

precipitation (mm) 
Sea conditions 
(inc. sun glare) 

April 16, 2007 
11:00-16:00 

Overcast; heavy rain at times; mean 
temp 4º C, winds predominantly SE ~ 5-

10km/hr 
11.6 0.5 - 0.75 m 

waves; no glare 

April 18, 2007 
10:30-20:00 

Partly cloudy; winds from S at 6 k/hr 
changing to W at 10 km/hr; mean temp 

7 ºC 
2.6 Calm, low to 

flooding tide 

April 19, 2007 
9:30-15:00 

Sun, winds from west to 15 km/hr 0 

Strong glare from 
water at times; 
~0.1 m chop on 

water 

 

Figure 1. Tidal data from Tswwassen for the period of site works. Source: http://www.tides.gc.ca/ 
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1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than -5 m CD deep from March 1 to August 15 for the protection 

of juvenile salmon unless the works area is adequately isolated from fish bearing waters to the 

satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

During the period of site works rock placement continued on the Perimeter Dike and an addition to 

Containment Dike 1; dredging continued in the Tug Basin approach and the Caisson Extension Area; the 

foreshore of Fill Area 1 was prepared for the Shoreline Bench Road; preparations were made for the 

demolition of the Westshore Boat Launch; demolition and excavation continued at Caisson 16; and rock 

placement began on the slopes of the Tug Basin.  

1.3.1 Works During Monitoring Period 

JJM: JJM off-loaded approximately 5 barges of dike core rock during the period of site works.  The width 

of the Perimeter Dike on the south side between the intersection with Containment Dike 1 and Perimeter 

Dike Corner 4 (C4) was approximately doubled, and rock was added to increase the overall height of the 

Perimeter Dike in this area.  Works also began on an addition to Containment Dike 1 (discussed below) 

which will run parallel to the existing Containment Dike 1 on the east side (Photo 1).  On April 19th JJM 

relocated their equipment to the south side of the Perimeter Dike in order to allow dredging to occur in the 

Caisson Extension Area. 

FRPD: The FRPD suction cutter dredge ship (the Columbia) continued dredging continuously during the 

period of site works.  Dredging progressed in the north end of the Tug Basin Approach Area, in water 

greater than -10 m CD until April 19th when dredging began in the Caisson Extension Area, in water 

greater than – 10 m CD. 

DCL: TFN removed wood debris along the foreshore of Fill Area 1 in advance of the Shoreline Bench 

Road.  A lock block wall located within the footprint of the Shoreline Bench Road was dismantled.  Some 

blocks were used at Caisson 16 and the remainder (more than 100) were sold to, and removed off-site 

by, TFN (Photo 2).    

On April 18th, some works were conducted at the Westshore Boat Launch.  An excavator removed 

overlying sediment from the concrete launch pad and stockpiled it on the west side of the floating dock 

(below the HHWL).(Photo 3)  Works were halted as discussed below. 
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At Caisson 16, a lock block wall with filter fabric was constructed along the east face of the excavation on 

April 16th (Photo 4).  On April 19th an excavator with jackhammer attachment demolished the concrete 

base and pad for the former light standard.(Photo 5) 

VPD continued removing material from the toe of Caisson 16 with a clam shell dredge and stockpiled it on 

a barge.  The salvaged materials were place below the water line along the slope in the Tug Basin. 

(Photo 6) 

1.3.2 Ongoing and Upcoming Works 

FRPD: will complete dredging in waters less than -–5.0m CD next week and will demobilize from the site 

to add an extension to their ladder.   Dredging in deep waters is expected to commence June 01, 2007. 

JJM: Construction of the extension to Containment Dike 1 has commenced and is expected to be 

completed in the next few weeks.  Works on the Perimeter Dike are ongoing. 

DCL:  Removal of materials from the toe of Caisson 16 and placement of rock on the slopes of the Tug 

Basin by VPD are ongoing.  Demolition of the south corner, and excavation behind the sheet pile wall at 

Caisson 16 are ongoing. 

Demolition of the Westshore Boat Launch is on hold. 

Surveying was completed for the Pod 4 Perimeter Drain.  Work is expected to commence next week.  

*Section 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

On April 18th Hemmera observed the removal of overburden from the concrete launch pad on April 18th.  

Work was proceeding at low tide; however, the excavation and the stockpiled sediments were both in the 

intertidal zone in an area not isolated from the marine environment (Photo 3). When notified by 

Hemmera, VPA stopped work and asked that the excavation be temporarily covered with rock to prevent 

erosion during the high-tide, and that the stockpiled material be moved above the High High Water Level 

(HHWL).  Hemmera observed that this did not occur.  VPA indicated to Hemmera that it was in discussion 

with DCL regarding works at this location. 

Hemmera monitored dredging during the period of site works.  Dredging continued in waters greater than 

– 10 CD during the period of site works.  No visible turbidity plumes were observed by or reported to 
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Hemmera and water quality measurements taken at 5 and 10 m from the active dredging were less than 

5 NTU above background levels.    

Hemmera observed the placement of imported rock and salvaged material on the slopes of the tug basin 

in waters less than – 5 CD using a clam shell dredge.  The material imported from Texada was Type 1 

and 2 rip-rap and the salvaged material from the toe of Caisson 16 was observed to be large rock with 

minimal fines content.  The rock was observed to be placed gently without dropping. (Photo 6)  Hemmera 

observed localized turbidity of 11.48 NTU during placement which decreased within 5 NTU of background 

levels by 30 m. 

Hemmera observed the placement of rock on the Perimeter Dike and the addition to Containment Dike 1.  

JJM was primarily using rock trucks to dump the material in the dry and using bulldozers to place the rock 

gently below the water line (Photo 1). Direct dumping was observed once on April 19th and halted 

immediately upon comment by Hemmera.  Turbidity in the vicinity of active rock placement was observed, 

as well as from areas of newly place rock.  No visible turbidity was noted emanating from older sections of 

the Perimeter Dike where work was not currently under-way.   

Water Quality 10 m E of active work at Caisson 16 was also within background levels. 

2.1.1 Sedimentation, Erosion and Runoff Control 

Hemmera observed the formation of dendritic channels on the east and west side of Containment Dike 1, 

and on the north side of the Perimeter Dike as water flows back and forth through the dikes with the tides.  

On the west side of Containment Dike 1 and the north side of the Perimeter Dike the channelling is 

minimal (Photo 7).  The channels on the east were observed to be more numerous and deeper, 

extending north into the eelgrass beds and generating large visible turbidity plumes (Photo 8).  Water 

quality samples indicated that during the ebbing tide turbidity levels were between 40.74 NTU and 64 

NTU within 30 m of the dike.  This channelling is of current concern because of the erosion of habitat in 

non-isolated areas, it is also of potential concern, once fill-placement begins behind the dike, for fines in 

solution to be carried through the dike. To mitigate the formation of these channels, and increase 

sedimentation of any fines in solution, an addition to Containment Dike 1 is being constructed.    The 

addition consists of another dike parallel to Containment Dike 1, with sand in the intervening space (see 

attached sketch). 

DCL indicated that the excavation at Caisson 16 is being inundated with water at high tide and predicted 

that this would increase as the excavation deepens and the outer sheet piles are driven down to depth 

(Photo 4).  DCL indicated that they were not aware of any long term sedimentation and erosion control 

measures in the ‘drawings’.  DCL indicated, however, that some short term measures, such as 

temporarily placing rock at the end of the day to isolate the excavation during the high tide, could be 
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employed.  Water quality measurements in the vicinity of Caisson 16 were within background levels.  

Hemmera will consult with VPA regarding long-term mitigation of sedimentation and erosion control 

issues at Caisson 16. 

2.1.2 Water Quality 

On April 16th, 18th, and 19th Water Quality Measurements were taken.  Turbidity ranged from 1.1 NTU to 

64 NTU.  Background measurements, taken north east of the dredge area, ranged from 3.06 - 6.24 NTU. 

Water Quality in the vicinity of active dredging on April 16th ranged from 2.8 – 3.55 NTU within 10 m. 

Water Quality in the vicinity of active demolition at Caisson 16 on April 18th was 7.59 NTU within 10 m 

down gradient. 

Water Quality in the vicinity of active placement of rock on the slopes of the tug basin on April 19th was 

11.48 NTU within 10 m, and decreased to between 5.96 – 8.59 NTU by 30 m. 

Water Quality east of the dendritic channels along Containment Dike 1 taken on April 18th during the 

ebbing tide was 66 NTU within 2 m of the channels, decreasing to 40.74 NTU within 30 m of the 

channels.  On April 19th, during the ebbing tide, water quality within 20-30 m of the channels was 14.1 

NTU decreasing to 1.1 NTU by 100 m. 

Water Quality in the vicinity of active work on the Perimeter Dike taken on April 18th showed turbidity 

levels at 44.12 NTU up to 30 m ESE of active rock placement at C4.  Turbidity levels down gradient from 

the intersection of Containment Dike 1 and the Perimeter Dike were 66 NTU (at 15 m ESE) decreasing to 

15.45 NTU by 100 m ESE (cross-gradient to active rock placement).  A sample taken 200 m down 

gradient of Containment Dike 1 (and 100 m down gradient of C4) was 32.25 NTU.  There was visible 

turbidity across the entire mouth of the ‘bay’ (between Caisson 16 and C4).  A sample taken at the edge 

of the visible turbidity (250 m ESE of Containment Dike 1 and 150 m down gradient of C4) did decrease 

to 6.50 NTU.  

2.1.3 Fish & Fish Habitat 

Anecdotal information from VPA confirmed that juvenile salmon, likely pink salmon smolts, are present 

within the intercauseway area. This was previously confirmed when Hemmera conducted fish salvages as 

part of construction works which isolated sections of the DP3 footprint (see Report # DFO 07-11).  

Piscivorous birds such as horned grebes, cormorants, and common loons have been observed feeding 

on fish in and around the DP3 footprint. The fish species caught by these birds has not been identified. 
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The construction of the addition to Containment Dike 1 is expected to be completed at low tide but may 

isolate a small volume marine waters. Hemmera will monitor for fish contained in this area and will 

conduct a fish salvage by dip-net within a reasonable time after the addition is completed. 

2.1.4 Marine Mammals 

During the period of site works Hemmera has directly observed harbour seals on two occasions. A seal 

was observed within the area south east of the Perimeter Dike on April 18, and two harbour seals were 

observed within the same area between Caisson 16 and the active dredging operation on April 19. The 

seals observed on April 19 did not appear to be travelling anywhere; however, they were swimming 

separately, diving and resurfacing. The seals were not observed with any fish when they resurfaced. 

Representatives from DCL and KCB also indicated that they had seen a seal in the footprint area on April 

16 and 17. No other marine mammals were observed by Hemmera or the VPA within a 2km radius of 

marine works while under daylight hour operations. 

2.1.5 Spill Response & Environmental Incidence Reporting 

It was reported to Hemmera by JJM that, on Friday April 13th, a hydraulic line on a rock truck blew and 

approximately 2-3 gallons of “chevron clarity” hydraulic oil was spilled on the dike at the intersection of 

Containment Dike 1 and the Perimeter Dike. It was reported that the driver immediately deployed his 

onboard spill kit and the spill was contained.  By Monday, Hemmera observed that the adsorbent 

materials had been disposed of, and that a sheen approximately 5 cm2 was observed to remain at the 

spill site.  No sheen was observed, or reported, emanating from the dike.  The MSDS for this material 

indicates that “This material is not expected to be harmful to aquatic organisms” and also that “this 

material is considered inherently biodegradable.” Due to the prompt response by the driver, and the 

degradable nature of the spilled oil, no further remediation is likely required.  An Accident/Incident 

Investigation Report was received from Graham on April 16th, 2007.  The report concluded that the cause 

was “mechanical failure of onsite equipment” from “wear and tear “, determined that there was 

“No/Minimal Environmental Damage” and recommended “ongoing monitoring of the use of products on 

site and ensure that spill kits are available on used by all parties on site”. 

On April 16th, Hemmera observed two puddles at the spill site contained yellow fluid and no sheen.  JJM 

mechanics indicated that this was likely anti-freeze.  It was noted that the spill kits did not contain 

materials that would adsorb water–soluble materials such as anti-freeze.  JJM indicated that they would 

use adsorbent pads to clean up the spilled anti-freeze and have appropriate clean up materials for anti-

freeze on-site in the future.  Hemmera observed that the spill had been cleaned up. 

No other spills or releases of deleterious substances were observed or reported to Hemmera. 
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2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera began discussion with DCL regarding work timing and mitigation measures 

surrounding upcoming work including work around Caisson 16 and work on the Pod 4 Perimeter 

Drain. 

• Hemmera monitored construction activities as per the FAA and environmental management plans 

produced by both the VPA and DCL. 

2.2.2 Current Action Items 

• Hemmera will monitor JJMs spill response procedures to observe the replacement of the spill kit 

on the rock truck, the presence of spill kits on all machinery mobilized on-site, and the addition of 

clean-up materials for anti-freeze. 

• Hemmera will monitor for fish trapped by the addition to Containment Dike 1 and will conduct a 

fish salvage by dip-net within a reasonable time after the addition is completed. 

• Hemmera will review the plan for installation of the Pod 4 Perimeter Drain. 

• Hemmera will continue to consult with VPA and DCL regarding long-term mitigation of 

sedimentation and erosion control issues along the Perimeter and Containment Dikes, Caisson 

16, and the Pod 4 Perimeter Drain. 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish, and marine mammals.  The 

specific species of note is juvenile salmon. VPA will follow-up on a formal letter issued to DCL 

identifying errors in communication and subsequent environmental issues as a result.  The letter 

is primarily in response to the excavation and removal of material from the Westshore Boat 

Launch.  DCL has confirmed receipt of the letter and anticipates addressing the letter through 

their next weekly contractor meeting; the VPA environmental coordinator will be in attendance.  
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3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

Large flocks of brant geese (1000+) were observed near the navigation aids on both April 16th and 18th 

during low tide. Construction activity on these days included dredging with the tug and turning basin, and 

offloading and placement of aggregate along the dike.  

On April 19th during the high to ebbing tide (around 10:00 – 10:30), approximately 2,000+ brant were 

observed near the navigation aids on the west side of the intercauseway area. The brant were swimming 

well spaced, with few dense clusters of birds. The dredge barge was operating and rock trucks and a 

bulldozer were operating along the Perimeter Dike. No disturbance to brant behaviour was noted at this 

time. 

Later in the day at approximately 14:00, during a very low tide, approximately 3,000+ brant were 

observed north of the Tswwassen Ferry Terminal on the east side of the intercauseway area. These birds 

were very concentrated in tight flocks unlike the birds seen in the morning. Some brant were disturbed 

when an eagle flew overhead but quickly re-settled near their original location. 

Other birds observed incidentally during the period of works include: 

• an osprey (seen on April 18th carrying a fish and again on April 19th); 

• up to 65 great blue herons (foraging in pools within the exposed eelgrass beds between the 

navigation markers);  

• Up to 50 northern pintail were observed within the area isolated by Containment Dike 1; 

• Pelagic cormorant; horned grebe; and common loon were observed foraging within the project 

footprint; 

• 5,000 to 10,000 dunlin were observed closer to the TFN lands and the north end of Deltaport 

Way. Other shorebirds may have been mixed in but this was not noted. 

3.1.2 Air Quality 

Last week it was noted on several occasions that the rock trucks were generating excessive dust.  This 

was discussed in the weekly contractors meeting and JJM mobilized a water truck to the site.  Hemmera 

observed on April 16th that it was parked on Containment Dike 1. 
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3.1.3 Noise Monitoring 

Dredging: 
• On April 16th Hemmera monitored noise emissions 6 m from the active dredge for 3 minutes.  The 

average dBA was 88.0 decibels (with a max of 88.9 and a min of 87.0), and the average dBC was 

90.0 decibels (with a max of 91.2 and a min of 88.7). 

• On April 19th the average noise recorded from aboard the Columbia at 11:45 was 85 db over a 

three-minute interval. The dredge was not operating the suction cutter at this point as it was 

preparing to move locations; however, engines were still operating and maximum noise readings 

reached 98.8 db. 

 

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to Construction and 

Marine Works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 
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Celeste Sargent 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
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Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
 
 
Attachments: Sketch of Proposed Addition to Containment Dike 1 





PHOTO 1: Rock placement on the south side of the Perimeter Dike.  Photo facing West.  
April 18, 2007

PHOTO 2: Lock-blocks excavated from the footprint of the Shoreline Bench Road.
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PHOTO 3: Excavation in the inter-tidal zone at the Westshore Boat Launch.

PHOTO 4: Lock-block wall constructed on the east wall of the excavation at Caisson 16.

File: 499-002.09 Report DFO # 07-013
Date: April 25, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 5: Demolition of the concrete pad of the former light standard at Caisson 16.

PHOTO 6: Salvaged material being placed by VPD on the slope of the Tug Basin..
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PHOTO 7: Minimal dendritic channeling on the west side of Containment Dike 1.

PHOTO 8: Dendritic channeling on the east side of Containment Dike 1.
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Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 April 13 to April 19, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwll, DCL 

  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Fraser 

River Pile & Dredge Ltd. (FRPD), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.   

Additional environmental monitoring information, beyond that required as part of the FAA, has been 

included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS 

April 20 to April 26, 2007. 

Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

(wind speed /direction; temp.) 
Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation 

(mm) 
April 20, 2007 
3:00 – 5:30 Sunny and clear (12.9 oC) Calm, no chop 0.0 

April 24, 2007 
11:00 – 3:00 

Overcast, light rain (13.8 oC) 0.1-0.3 m chop 5.4 

April 25, 2007 
10:30-20:00 

Overcast, light rain, ( E 19 km / h; 10.9 oC) 0.1-0.3 m chop 1 

 

Figure 1. Tidal data from Tswwassen for the period of site works. Source: http://www.tides.gc.ca/ 
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1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the works area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

During the period of site works rock placement continued on the Perimeter Dike and an addition to 

Containment Dike 1; dredging in waters less than – 5 m CD was completed and the dredge ship (the 

Columbia was demobilized from the site; demolition and excavation continued at Caisson 16; rock 

placement continued on the slopes of the Tug Basin; and excavation and construction of the Pod 4 

Perimeter Drain system began. 

1.3.1 Works During Monitoring Period 

JJM: JJM off-loaded approximately 3 barges of dike core rock during the period of site works.  Rock was 

added to increase the overall height of the Perimeter Dike on the south side between the intersection with 

Containment Dike 1 and Perimeter Dike Corner 4 (C4).  Works continued on an addition to Containment 

Dike 1. (Photo 1) 

FRPD:  The Columbia completed dredging in waters less than – 5 m CD (in the Tug Basin Approach Area 

and the Caisson Extension Area) on April 24th and demobilized from the Site on April 25th.  

DCL: At Caisson 16, the concrete pad for the former light standard was demolished.  The excavation was 

deepened with excavated soils stockpiled in Fill Area 1 and excavated asphalt removed off-site for 

disposal. 

VPD continued placing a barge of Type 1 and 2 rip rap below the water line along the slope in the Tug 

Basin.  

Triann mobilized equipment (excavators and pumps) and materials (concrete catch basins and pipelines) 

for the Pod 4 Perimeter Drain on April 23rd.  Asphalt was removed from the surface of the pipeline 

excavation and taken off-site for disposal on April 24th.  Excavation and installation of a concrete catch 

basin began at the Lift Station (LS 4-12) on April 25th. (Photo 2) 

TFN removed the Navigational Aid from Fill Area 1 on April 25th. (Photo 3) 

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in deep waters is expected to commence June 01, 2007. 

Michael Geraghty
What is the name?
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JJM: Construction of the extension to Containment Dike 1 has commenced and is expected to be 

completed in the next few weeks.  Works on the Perimeter Dike are ongoing. 

DCL:  Removal of materials from the toe of Caisson 16 and placement of rock on the slopes of the Tug 

Basin by VPD are ongoing.  Demolition of the south corner, and excavation behind the sheet pile wall at 

Caisson 16 are ongoing. 

Demolition of the Westshore Boat Launch is on hold. 

Works on the Pod 4 Perimeter Drain are ongoing.  Works on the Lift Station LS 4-12 and Installation of 
Storm Drain MH 4-10 to 4-1 is expected to continue through May. 

*Section 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Hemmera observed the mobilization of Triann, equipment and materials and site preparation for the 

installation of the Pod 4 Perimeter Drain.  The equipment appeared clean and in good repair.  Works 

commenced more than 15 m from the High High Water Level (HHWL).  A filter fabric was installed on the 

storm drains adjacent to the work site. (Photo 4)  A water pump was mobilized, and it was reported to 

Hemmera that the disposal location and methodology of pumped waters from the excavation was 

currently under discussion.  It was indicated that the asphalt would be removed off-site for disposal, and 

that excavated soils would be stockpiled at the Westshore Boat Launch above the HHWL and potentially 

covered to minimize erosion in the event of heavy rains. 

Hemmera observed the dredging operation in the north end of the caisson extension area on April 20th, 

and in the north end of the Tug Basin Approach Area on April 24th.  No visible turbidity was noted.  Water 

Quality samples taken 5 and 10 m from active dredging were below background levels based on previous 

background measurements.  Dredging was completed in water less than – 5 m CD on April 24th. And the 

Columbia was demobilized from the Site on April 25th.  A longer ladder will be attached and the ship will 

be re-mobilized to the site in June to begin dredging in deeper water.  Environmental Monitoring of 

dredging will re-commence at that time. 
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2.1.1 Sedimentation, Erosion and Runoff Control 

Hemmera observed the newly placed materials between Containment Dike 1and Perimeter Dike C4 while 

active placement of rock was not ongoing.  During the low and flooding tide turbidity plumes were visible 

along the length of this section (Photo 5).  These plumes may be resultant of the fines content in the dike 

core rock and not placement methodology.  As per previous discussions the fines content may be 

necessary for geotechnical requirements.  No water quality measurements were taken. 

Hemmera observed the dendritic channels on the east side of Containment Dike 1.  At low tide it was 

observed that the channelling continued north into the eel-grass beds and to the Perimeter Dike (Photo 
6).  Construction of the additional dike parallel to Containment Dike 1 has begun and is expected to help 

mitigate this erosion.  Some dendritic channelization was also observed on the west side of Containment 

Dike 1 and the north side of the PD (Photo 7).  Hemmera will continue to monitor these channels . 

Hemmera observed some turbidity in the vicinity of the excavation and stockpiled material at the 

Westshore Boat Launch.  No sedimentation and erosion control measures were observed to have been 

implemented. VPA and DCL are continuing to discuss this issue (Photo 8) 

Hemmera observed that, as per previous discussions with DCL regarding the excavation at Caisson 16, 

steps were taken at the end of the workday to prevent inundation by marine waters at high tide.  Soils 

were excavated starting at the east (enclosed) end (Photo 9), and a combination of rock and fill were 

used to temporarily fill gap at the northwest corner of the excavation.  Water observed at the base of the 

excavation at caisson 16 during the high tide appears to be the result of seepage rather than inundation 

by surface marine waters.  The excavation appears to have  remained isolated from the Marine 

Environment. 

2.1.2 Water Quality 

2.1.3 Fish & Fish Habitat 

The addition to Containment Dike 1 isolated a small area from the marine environment on April 25th. 

(Photo 1)  VPA noted that some fish may be in the area.  A fish salvage will be done with dip nets over 

the next few days by VPA and Hemmera.  When the addition is completed it is expected that another 

section will be isolated a fish salvage will also be completed in this area. 

2.1.4 Marine Mammals 

During the period of site works Hemmera monitored for marine mammals with binoculars for more than 10 

minutes during active dredging and active construction activities on April 20th and 24th.  No seals, whales, 

or other marine mammals were observed within 100 m or more of active dredging.  It was reported that a 

seal had been observed in the work area on April 23rd.  It was also reported that a pod of whales may 
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have been observed to the south of the disposal at sea area. No other marine mammals were observed 

by Hemmera or the VPA within a 2 kilometre radius of marine works while under daylight hour operations. 

As the dredge demobilized on April 25th, no marine mammal monitoring was, or will be, conducted until 

dredging resumes. 

2.1.5 Spill Response & Environmental Incidence Reporting 

On April 24th Hemmera observed that the starboard deck of the Columbia had several cm of sediment on 

it (Photo 10).  The Captain indicated that the pipe had failed and released some sediment.  FRPD had 

immediately stopped work and repaired the pipe. It was estimated that only a small quantity of sediment 

had been released into the marine environment.  No plume was visible. 

No other spills or releases of deleterious substances were observed or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• VPA noted that fish had been trapped by the addition to Containment Dike 1 and a fish salvage 

by dip-net was conducted by VPA after the area was isolated on April 25th.  

• Hemmera reviewed the plan for installation of the Pod 4 Perimeter Drain and observed initial 

works and preparations.  VPA noted that there has been limited water from Pod 4 excavation; 

and currently water is being pumped to a gravel bermed area and settled out. 

• DCL addressed the letter from VPA dated April 20th, 2007 at their weekly contractor meeting on 

April 25th, 2007. The VPA environmental coordinator was present.  Some outcomes included: all 

DCL staff and subcontractors now have their own copy of the DFO Authorisation and are required 

to be familiar with the contents; and supervisors and subcontractors are encouraged to be 

proactive in planning their work and to look for and propose their own solutions to potential 

environmental problems.  Clearer communication pathways were also established.  There was 

also a recommitment to existing practices such as including environmental indoctrination along 

with safety indoctrination for all new employees; including environmental submissions together 

with technical submissions for all major operations requiring formal submittals under the technical 

specifications, permitting equally adequate time for review; and discussing upcoming 

environmental issues at the weekly contractor’s coordination meetings. 
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2.2.2 Current Action Items 

• Hemmera will continue to monitor for fish trapped by the addition to Containment Dike 1 and will 

conduct a fish salvage by dip-net within a reasonable time after any area becomes isolated from 

the Marine Environment. 

• Hemmera will monitor JJMs spill response procedures to observe the replacement of the spill kit 

on the rock truck, the presence of spill kits on all machinery mobilized on-site, and the addition of 

clean-up materials for anti-freeze. 

• Hemmera will continue to consult with VPA and DCL regarding long-term mitigation of 

sedimentation and erosion control issues along the Perimeter and Containment Dikes, Caisson 

16, and the Pod 4 Perimeter Drain. 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish, and marine mammals 

(during dredging).  The specific species of note is juvenile salmon.  

 

3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

During the low tide, at approximately 3 pm on April 20th, the flock of more than 1,000 brant geese were 

observed to the east of active dredging near the ferry terminal, and south of the crest protection.  As the 

flooding tide inundated the area around the navigation aids, at approximately 5 pm, the birds relocated 

north of active dredging.  No brant were observed within 500 of the dredge or the Perimeter Dike. The 

dredge barge was operating and rock trucks and a bulldozer were operating along the perimeter dike. No 

disturbances to the brant were observed. 

During the flooding tide, at approximately 3 pm o April 24th, more than 1,000 brant geese were observed 

in disperse flocks to the north and east of the navigational aids.  This is likely because the coast guard 

had a boat pulled up to the navigational aid and had dispersed the geese by their presence.  The majority 

were over 1,000 m from the dredge and perimeter dike.  Approximately 50 were within 500 m of the 

dredge and perimeter dike. The dredge barge was operating and rock trucks and a bulldozer were 

operating along the perimeter dike. No construction related disturbances to the brant were observed. 
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During the ebbing tide, at approximately 5 pm on April 25th, more than 1,000 brant geese were observed 

in disperse flocks to the north and east of the navigational aids.  Approximately 100 were between the 

navigational aids.  The majority were over 1000 m from the dredge and perimeter dike.  Approximately 

100 were within 300 - 500 m of the inactive dredge and perimeter dike. The dredge barge was not 

operating and no machinery was operating on the perimeter dike. No construction related disturbances to 

the brant were observed. 

Other birds observed incidentally during the period of works include: 

• On April 20th two black oystercatchers were observed foraging on the east side of Containment 

Dike 1. 

• Diving birds were observed feeding all around the construction site, within meters of the barges, 

boats and dikes on all days. 

• More than 20 great blue heron were observed foraging in pools of standing water flowing through 

exposed eelgrass beds near the navigation aids and crest protection during low tide or close to 

the causeway foreshore on all days. . 

• Between 2 and 5 great blue herons and approximately 20 northern pintail ducks were observed in 

Fill Area 1 on all days. 

• The osprey has been observed daily on the navigational aid remaining within the project footprint.  

DCL installed a temporary block to prevent access to the most likely nesting area and the aid 

removed entirely on April 25th. 

3.1.2 Air Quality 

No dust issues were observed by or reported to Hemmera.  The water truck remained mobilized on the 

dike and it was noted that the dike had been sprayed down at least once on April 20th and was reported to 

have been used several times prior.   

3.1.3 Noise Monitoring 

Dredging: 

• On April 20th Hemmera monitored the noise level of dredging for 3 minutes at a distance less than 

6 m from the engine during active dredging in the Caisson Extension Area at a depth of more 

than – 10 CD.  dBA ranged from 85.0 – 90.0 with an average value of 87decibles.  dBC levels 

ranged from 94.2 – 96.6 with an average of 95.8 decibels. 

• On April 24th Hemmera monitored the noise level of dredging for 3 minutes at a distance less than 

6 m from the engine during active dredging in the Caisson Extension Area at a depth of more 
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than – 10 CD.  dBA ranged from 89.5 – 90.0 with an average value of 90 decibles.  dBC levels 

ranged from 93.4 – 96.2 with an average of 94.6 decibels. 

• As the dredge has demobilized, no noise measurements were taken on April 25th. 

 

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 
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Celeste Sargent 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
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PHOTO 1: Current extent of the addition to Containment Dike 1.  Note isolated area.

PHOTO 2: Current extent of the excavation on the Pod 4 Perimeter Drain Lift Station.
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PHOTO 3: Former site of the navigational aid in Fill Area 1.  Note 

PHOTO 4: Filter fabric installed in storm drains near Pod 4 Perimeter Drain works.
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PHOTO 5:  Turbidity emanating from newly place material on the south side of the Perimeter Dike.

PHOTO 6:  Dendritic channeling east of Containment Dike 1, prior to construction of the addition 
to Containment Dike 1.
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PHOTO 7: Minimal dendritic channeling north of the Perimeter Dike.

PHOTO 8:  Turbidity at the excavation at the Westshore Boat Launch.
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PHOTO 9:  Current extent of excavation at Caisson 16.  Water is the result of seepage at high tide.

PHOTO 10: Sediment on the deck of the Columbia from a blown pipe.  
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Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 April 27 to May 3, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwll, DCL 

  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.   

Additional environmental monitoring information, beyond that required as part of the FAA, has been 

included in this weekly report in Section 3. 

 

 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – Apr 27, 2007 to May 3, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -2- May 8, 2007 

1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS 

April 27 to May 3, 2007. 

Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

(wind speed /direction; temp.) 
Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation 

(mm) 
May 2, 2007 
12:00 – 16:00 

Overcast, rain and hail, sunny periods 
(SE15 km/h, 13oC) 0.3-0.5 m swells 7.4 

May 3, 2007 
10:00 – 12:00 Cloudy periods (SE10 km/h, 13.6oC) 0.1-0.3 m chop 4.4 

 

Figure 1. Tidal data from Tswwassen for the period of site works. Source: http://www.tides.gc.ca/ 

 

1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the works area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 
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1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

During the period of site works rock placement continued on the Perimeter Dike and an addition to 

Containment Dike 1; rock placement continued on the slopes of the Tug Basin; and excavation and 

construction of the Pod 4 Perimeter Drain system continued. 

1.3.1 Works During Monitoring Period 

JJM: JJM off-loaded approximately 3 barges of dike core rock during the period of site works.  Rock was 

added to increase the overall height of the Perimeter Dike on the south side between the intersection with 

Containment Dike 1 and Perimeter Dike Corner 4 (C4).  The addition Containment Dike 1 reached its full 

length and work continues to raise the overall height. (Photo 1) 

DCL: VPD continued placing a barge of Type 1 and 2 rip rap below the water line along the slope in the 

Tug Basin.  

Triann completed installation of a concrete catch basin at the Lift Station (LS 4-12) on April 26th and 

began installing the storm drain pipe, moving south (Photo 2) 

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in deep waters is expected to commence June 01, 2007. 

JJM: Construction of the addition to Containment Dike 1 has commenced and is expected to be 

completed in the next few weeks.  Works on the Perimeter Dike are ongoing. 

DCL:  Works at Caisson 16 are on hold. Demolition of the Westshore Boat Launch is on hold. 

Works on the Pod 4 Perimeter Drain are ongoing.  Works on the Lift Station LS 4-12 and Installation of 
Storm Drain MH 4-10 to 4-1 is expected to continue through May. 

*Section 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Hemmera observed works by Triann on the Pod 4 Perimeter Dike.  Works progressed above the HHWL 

but within 15 m of the HHWL.  The drain was installed by a series of successive excavations, which were 

isolated from the marine environment.  Excavated materials were placed between the two dikes of 
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Containment Dike 1. No turbidity plumes were observed or reported to Hemmera in the adjacent marine 

environment. 

Works on the Perimeter Dike proceeded primarily in the dry.  An excavator placed some rip rap below the 

water line on the east side of the dike north of C4.   

Hemmera observed that dozers were used to place dike core rock below the water line on the addition to 

Containment Dike 1. 

2.1.1 Sedimentation, Erosion and Runoff Control 

Hemmera observed the sediment east and west of the new addition to Containment Dike 1 at low tide for 

evidence of channelling.  The addition appears to have covered most of the extent of the previous 

channels (Photo 3).   Some observed channelling may be the remains of the previous channels. 

Hemmera observed no change in the minimal channels to the west of Containment Dike 1 and to the 

north of the Perimeter Dike. 

Excavated soils from the Pod 4 Perimeter Drain construction are being placed between the two dike 

segments of Containment Dike 1.  No turbidity plumes were noted by VPA passing through the dike 

during the ebbing tide.  During the flooding tide Hemmera observed no plumes, and water quality 

measurements were within background levels. 

The installation of the Pod 4 Perimeter Drain was monitored for water management procedures.  It was 

noted that the excavations have minimal accumulation of water.  The water is being pumped out of the 

excavation and released into the adjacent marine environment.  Initially the water from the ongoing 

excavation was being released over a bed of gravel above the rip rap to reduce the suspended sediment 

load.  This was determined to be insufficient by VPA.  Currently the pump discharge hose has been 

routed through an existing catch basin, a sand bag was placed over the hose mouth as a filter, and a 

gravel bed followed by two silt curtains were placed down gradient above the HHWL.  No visible turbidity 

was being generated.  Water quality measurements within 5 m of the outflow were within background 

levels. 

The water from the newly installed lift station is being pumped to the surface and released through a hose 

with a sandbag filter and allowed to flow over the road, across the rip rap into the marine environment 

(Photo 4).  Some sedimentation was observed on the upland but no turbidity plume was observed in the 

marine environment.  As noted by VPA in the other case, this may not be a sufficient long-term solution.  

DCL indicated that a long-term outfall would shortly be constructed north of the lift station and all 

discharge water would be directed there.  Hemmera will observe the sedimentation controls implemented, 
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and any impacts to water quality, when this outfall is constructed. Hemmera recommended that, in the 

meantime similar sedimentation control measures be implemented as used at the other location. 

2.1.2 Water Quality 

2.1.3 Fish & Fish Habitat 

The addition to Containment Dike 1 reached its full length and isolated three small areas from the marine 

environment. (Photo 2)  VPA conducted an initial fish salvage in the first area with dip nets on April 27th.  

Hemmera conducted another fish salvage in all three areas on May 2nd using dip-nets.  Fish salvaged 

were approximately 300 juvenile tube snouts (3 - 4 cm), 30 juvenile salmon (3 - 4 cm), 2 juvenile 

flounders (6 - 8 cm), 6 mature pipe-fish (5 - 7 cm), 3 mature flounders (40 cm), a stickleback (3 cm), a 

sculpin (4 cm), and a shiner perch (7 cm).  

No unauthorized destruction of fish or fish habitat was observed by or reported to Hemmera during the 

period of site works. 

2.1.4 Marine Mammals 

As the dredge has demobilized, no marine mammal monitoring was conducted.  Marine mammal 

monitoring will recommence when dredging resumes. Incidentally a harbour seal was noted on May 3rd 

swimming north, approximately 100 – 200 m from the eastern portion of the Perimeter Dike. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera conducted a fish salvage by dip-net within a reasonable time after three areas became 

isolated from the Marine Environment during construction of the addition to Containment Dike 1. 

2.2.2 Current Action Items 

• Hemmera will continue to monitor sedimentation and erosion control issues along the Pod 4 

Perimeter Drain. 

• Hemmera will continue to monitor channelling of sediments adjacent to the dikes. 
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• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish, and marine mammals 

(during dredging).  The specific species of note is juvenile salmon.  

 

3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

During the low and flooding tide, at approximately 3 pm on May 2nd and during the low and ebbing tide at 

approximately 11:30 am on May 3rd approximately 2, 500 brant were observed in dispersed flocks to east 

of the navigational aids (near the ferry terminal causeway).   

The majority on both days were over 1,000 m from the perimeter dike. Construction works on both days 

consisted of placing rip rap with an excavator and offloading general fill. No construction related 

disturbances to the brant were observed. 

Other birds observed incidentally include: 

• 1 great blue heron was observed in Fill Area 1 on May 2nd. 

• On May 3rd Approximately 500 Dunlin and Western Sandpiper were observed foraging in Fill Area 

1. 

• On May 3rd Approximately 100 great blue heron was observed foraging along the low tide line 

approximately 1 – 1.5 km north of the perimeter dike. 

• On both days diving birds were observed all around the construction site, within meters of the 

barges, boats and dikes. 

• The osprey was observed hovering over the Perimeter Dike on May 3rd. 

3.1.2 Air Quality 

No dust issues were observed by or reported to Hemmera.  The water truck remained mobilized on the 

dike. 
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3.1.3 Noise Monitoring 

Dredging: 

• As the dredge has demobilized, no noise measurements were taken. 

  

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

 
 
Report prepared by: 
HEMMERA        

 
Celeste Sargent 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
 
 
Attachments: none 
 



PHOTO 1:  Current extent of the addition to Containment Dike 1.  Note the three isolated areas 
and the fill between the dikes on the southern end.

PHOTO 2: Current extent of works on the Pod 4 Perimeter Drain.

File: 499-002.09 Report # DFO 07-015
Date: May 4, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: The west side of the addition to Containment Dike 1 at low tide.

PHOTO 4: Outflow from Lift Station excavation. Note sandbag on end of hose.
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Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 May 4 to May 10, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.   

Additional environmental monitoring information, beyond that required as part of the FAA, has been 

included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS 

May 4 to May 10, 2007. 

Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

(wind speed /direction; temp.) 
Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation 

(mm) 
May 7, 2007;  
12:00 – 17:30 

Sunny (SE 5 km/h, 20.2oC) calm 4.8 

May 9, 2007;  
9:30 – 17:30 Sunny (NW 13 km/h, 12oC) calm 0.0 

 

Figure 1. Tidal data from Tswwassen for the period of site works. Source: http://www.tides.gc.ca/ 

 

1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the works area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 
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1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

During the period of site works rock placement continued on the Perimeter Dike and an addition to 

Containment Dike 1; demolition of concrete structures on the north-west corner of Caisson 16 was 

completed; dredging of rock from the toe protection north of Caisson 16 continued; rock placement 

continued on the slopes of the Tug Basin; excavation and construction of the Pod 4 Perimeter Drain 

system continued; and settlement gauges were installed in Fill Area 1. 

1.3.1 Works During Monitoring Period 

JJM: JJM off-loaded approximately seven barges of material including dike core rock, 6” minus general fill 

and rip rap during the period of site works.  Rock was added to increase the overall height of the 

Perimeter Dike on the south side between the intersection with Containment Dike 1 and Perimeter Dike 

Corner 4 (C4).  Work also continued to raise the overall height and width of the addition to Containment 

Dike 1. (Photo 1) 

DCL: The remaining concrete pad at the north west corner of Caisson 16 was demolished.  VPD 

continued removing rock from the toe protection north of Caisson 16 with a clamshell dredge and placing 

this rock below the water line on the slope of the Tug Basin.  

Pan-West cut the road in advance of the Perimeter Drain Pipeline excavation.  Triann continued installing 

the drain pipe, progressing north to south (Photo 2).  They removed a former outflow and poured 

concrete for a new catch basin and outflow north-east of the Lift Station on May 9th (Photo 3). 

TFN completed removal of organic matter form the foreshore in Fill Area 1, and a swamp excavator was 

mobilized to install the settlement gauges prior to filling activities in Fill Area 1. 

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in deep waters and filling activities in Fill Area 1 are expected to commence June 1st, 

2007. 

JJM: Works on the Perimeter Dike and Containment Dike 1 are ongoing 

DCL:  Works on the sheet pile wall at Caisson 16 are on hold, as are other sheet pile works in the Tug 

Basin. Demolition of the Westshore Boat Launch is on hold.   

VPD will continue removing the toe protection of Caisson 16 and continue placing rock on the slope of the 

Tug Basin. 
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Works on the Pod 4 Perimeter Drain are ongoing.  Works on the Lift Station LS 4-12 and installation of 
Storm Drain MH 4-10 to 4-1 is expected to continue through May. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Hemmera observed works by Triann on the Pod 4 Perimeter Dike.  Works progressed above the HHWL 

but within 15 m of the HHWL.  The drain system was installed by a series of successive excavations, 

isolated from the marine environment (Photo 2).  Excavated material was placed between the two dikes 

of Containment Dike 1 (Photo 1). A minimal amount of turbidity was noted along the foreshore west of the 

Lift Station following temporary closure of the excavation on May 9th.  Water quality measurements 

indicated that turbidity was within background levels by 5 m radiant. No other turbidity plumes were noted 

or reported to Hemmera. 

Works on the Perimeter Dike proceeded primarily in the dry. Hemmera observed that dozers and 

excavators placed some rock below the water line during dike works.  On May 9th a visible turbidity plume 

with turbidity readings more than 5 nephelometric turbidity units (NTU) above background was noted on 

the south side of the Perimeter Dike during active rock placement.  As works were proceeding in the dry, 

the plume may have been the result of water flow, from the tide or from dust control measures, through 

previously placed rock.  The plume extended approximately 10 m from the dike, along a 100 m section. 

Hemmera observed that the removal of the toe protection by clamshell dredge in the area generated high 

localized turbidity approximately 10 m radius.  Water quality measurements taken approximately 2 hours 

after completion of work in the area, however, showed turbidity levels within 5 NTU of background. 

2.1.1 Sedimentation, Erosion and Runoff Control 

Hemmera observed Containment Dike 1 for evidence of new channelling.  During a very low tide (0.9 m) 

the toe of the east side of the addition to Containment Dike 1 was minimally exposed.  Some minor 

channels were visible, but not to the same extent as existed before (Photo 4).  The sand and soil, which 

are expected to decrease the permeability of the dike has yet to be placed between the two dikes.  High 

turbidity was visible within a few meters of the newly placed material, similar to plumes noted before.  

Water quality measurements taken approximately 1 hr after completion of work in this area showed 

turbidity levels were within 5 NTU of background levels 15 m east of Containment Dike 1.  Hemmera will 

continue to monitor Containment Dike 1 for channelization and turbidity. 
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Hemmera observed the north side of the Perimeter Dike for increased channelling.    As the permeability 

of Containment Dike 1 decreases there is the potential for increased flow through the Perimeter Dike.  

Some minor channelling was observed, but no significant increase was noted (Photo 5). DCL and FRPD 

are in discussion regarding mitigation measures to minimize the permeability of the Perimeter Dike.  

Hemmera will continue to monitor the Perimeter Dike for channelization and turbidity. 

Excavated soils from the Pod 4 Perimeter Drain construction are being placed between the two dike 

segments of Containment Dike 1.  No distinct turbidity plumes were noted passing through the dike from 

this area. Water quality measurements were within background levels. 

Excavation and installation of the Pod 4 Perimeter Drain is proceeding above the High High Water Level 

(HHWL).  Water pumped from the excavations is being filtered with sand bags, gravel, and distance or silt 

fencing prior to release into the marine environment.  No related turbidity was observed and water quality 

was within background levels.  Triann is currently constructing the outflow west of the lift station (Photo 
3).  Hemmera will regularly monitor turbidity at the outflow once it is constructed. The first in-situ concrete 

construction began on May 8th or 9th.  The new concrete had a small volume and was isolated from the 

marine environment.  As small concrete works will continue to be part of the Pod 4 Perimeter Drain 

Construction, Hemmera will begin monitoring water pumped from the excavations for pH. 

Turbidity was noted by VPA and Hemmera around Caisson 16.  Works at the northwest corner involving 

demolition of concrete structures and removal of rip rap armouring and toe protection, resulted in an 

exposed face (approximately 15 m long) of crushed concrete, rock and soil passing through the inter tidal 

zone.  High turbidity was noted in a 1 m radius along the exposed face (Photo 6).  The turbidity was 

noted to have lasted approximately 3 days, but was not noted beyond 1 m of the face. Water Quality 

measurements within 10 m of the exposed face were within 5 NTU of background levels on both May 7th 

and 9th. 

2.1.2 Water Quality 

Water Quality Measurements were taken during active site works on May 7th and 9th with a HANNA hand 

held turbidity meter. Turbidity levels ranged from 0.0 – 52 NTU near work areas while background levels 

ranged from 0.0 – 9.13 NTU. 

Turbidity within 10 m south of the Perimeter Dike on May 9th ranged from 33.11 – 52 NTU.  Works were 

proceeding in the dry approaching C4.  The dry dusty weather and use of a water truck may have 

contributed to the plume. Turbidity levels fell to 0.18 – 4.28 NTU by 30 m out.  On May 9th, turbidity within 

10 m of active works in the dry on north end of the Perimeter Dike ranged from 0.52 – 1.44 NTU. 
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East of Containment Dike 1, turbidity during flooding and ebbing tides ranged from 3.29 – 7.91 NTU 

within 15 m of newly placed material.   

At the NW corner of Caisson 16, turbidity within 10 m of the exposed face ranged from 3.16 - 8.76 NTU.  

Turbidity at the location of clamshell dredging on May 7th was 8.76 NTU, and turbidity 30 m down gradient 

from former dredging on May 9th was 0.79 NTU. 

Turbidity within 10 m of the foreshore east of works on the Pod 4 Perimeter Drain ranged from 2.98 - 6.47 

NTU. 

No pH measurements were taken this week.  Regular pH monitoring in the vicinity of the Pod 4 Perimeter 

Drain and other areas will commence next week. 

On May 7th Hemmera installed a YSI 6920 V2-1 Sonde at approximately 1.5 m below water level at the 

background location (UTM: 489500; 5430015). Parameters to be collected include turbidity, pH, dissolved 

oxygen, conductivity, salinity, and temperature. Currently the Sonde is undergoing in-situ testing and 

calibration.  Once completed, data collected by the Sonde will be referenced in the Water Quality Section 

of the weekly reports as a background value. 

2.1.3 Fish & Fish Habitat 

On May 7th some small schools of fish, potentially juvenile salmon, were observed in multiple locations 

throughout the site from the Westshore boat launch to the north end of the Perimeter Dike.  The fish were 

observed within 1 m of newly placed rock on the north end of the Perimeter Dike.  Similar schools were 

not noted on May 9th, however a single larger fish (10 cm) was noted on that day near the Westshore 

Boat Launch. 

Hemmera observed the swamp excavator installing settlement gauges during low tide in the isolated Fill 

Area 1.  Hemmera noted that the excavator did cross the intertidal area north of the Perimeter Dike during 

low tide in order to get to Fill Area 1. DCL indicated that the distance covered and time spent in this area 

was minimized as much as possible. 

No unauthorized destruction of fish or fish habitat was observed by or reported to Hemmera during the 

period of site works. 

2.1.4 Marine Mammals 

As the dredge has demobilized, no marine mammal monitoring was conducted.  Marine mammal 

monitoring will recommence when dredging resumes. Incidentally, a harbour seal was noted on May 7th 

near the JJM barge and on May 9th in the Tug Basin Approach Area. Both animals were swimming and 
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diving. No whale sightings were made by, or reported to Hemmera in the area during the period of site 

works. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera monitored sedimentation and erosion control issues along the Pod 4 Perimeter Drain.  

Minimal turbidity was noted and did not exceed 5 NTU above background levels. 

• Hemmera monitored channelling of sediments adjacent to the dikes.  The addition to 

Containment Dike 1 appears to have reduced the rate of dendritic channel formation east of 

Containment Dike 1.  Hemmera noted that there is the potential for increased channelling north of 

the Perimeter Dike; however, a significant increase in channelling was not observed. 

 

2.2.2 Current Action Items 

• Hemmera will continue to monitor sedimentation and erosion control issues along the Pod 4 

Perimeter Drain.   Hemmera will monitor water quality including turbidity and pH around the new 

outflow. 

• Hemmera will continue to monitor channelling of sediments adjacent to the dikes. 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish and marine mammals 

(during dredging).  The specific species of note is juvenile salmon.  
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3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

On May 7th and 9th no brant geese were observed within 500 m of the Perimeter Dike. Construction works 

consisted of placing rip rap with an excavator, offloading general fill, clamshell dredging, on-shore 

excavation and compaction, and concrete cutting.  No construction related disturbances to the brant were 

observed. Supplemental monitoring conducted by Hemmera indicated that approximately 1200 brant 

were using the intercauseway area on May 7th; however, the birds were located closer to the BC Ferries 

Terminal. Brant were observed primarily swimming and feeding. No direct disturbances related to 

construction were noted; however, a flock of brant were displaced when a coast guard hovercraft entered 

the intercauseway area and came to rest on a sand bar near the compensation lagoon. The brant (and 

other birds) flew off, circled, and landed further north in the intercauseway area away from the vessel. 

Other birds observed incidentally include: 

• A great blue heron was observed foraging in Fill Area 1 on May 7th and on the Containment Dike 

on May 9th.   

• Approximately 100 great blue herons were observed foraging along the low tide line 

approximately from 0 – 2 km north of the Perimeter Dike on May 7th 

• Diving birds were observed all around the construction site, within meters of the barges, boats 

and dikes on May 7th and 9th. 

• The osprey was observed hovering over Fill Area 1 on May 9th.  

3.1.2 Air Quality 

There was minimal precipitation this week, and as the weather warms up the potential for dust has 

increased.  The water truck remained mobilized on the dike, and appears to be in effective use as 

Hemmera did not observe significant dust clouds during active works.  A tractor with a round broom and 

several water hoses was mobilized to the Pod 4 Perimeter Drain excavation and was effectively used to 

minimize the dust. 

3.1.3 Noise Monitoring 

Dredging: 

• As the dredge has demobilized, no noise measurements were taken. 
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3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

 
 
Report prepared by: 
HEMMERA        

 
Celeste Sargent 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
 
 
Attachments: none 
 



PHOTO 1: Works on the addition to Containment Dike 1 on May 7th, 2007.  Note the beginning of
fill placement between the two dikes.

PHOTO 2: Works on the Pod 4 Perimeter Drain moving south from the Lift Station.  May 7th, 2007

File: 499-002.09 Report # DFO 07-016
Date: May 14, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Works on the Pod 4 Perimeter Drain outflow at the Lift Station.  May 7th, 2007

PHOTO 4: East side of the addition to Containment Dike 1 during a 0.9 m low tide. May 7th, 2007

File: 499-002.09 Report # DFO 07-016
Date: May 14, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 5: Minimal channeling on the north side of the Perimeter Dike. May 7th, 2007

PHOTO 6: Turbidity along the exposed face at the NW corner of Caisson 16.  May 7th, 2007

File: 499-002.09 Report # DFO 07-016
Date: May 14, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



 
 
 
 
May 28, 2007        Report # DFO 07-017 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Bi-Weekly Environmental Report 
 May 11 to May 24, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
  Michael Geraghty, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Bi-Weekly Environmental Report to Fisheries and Oceans Canada 

(DFO) summarizing environmental monitoring results and observations during construction of the 

Deltaport Third Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 

(FAA), and the environmental management plans produced by both the Vancouver Port Authority (VPA) 

and DCL.   Additional environmental monitoring information, beyond that required as part of the FAA, has 

been included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS 

May 11 to May 24, 2007. 

Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

(wind speed /direction; temp.) 
Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation 

(mm) 
May 15, 2007;  
13:45 – 18:15 

Sunny (W 10 km/h, 22oC) Calm 0.0 

May 23, 2007;  
09:00 – 17:30 Sunny (W 10 km/h, 17oC) Calm 0.0 

 

Figure 1. Tidal data from Tsawwassen for May 11 – May 17, 2007. Source: http://www.tides.gc.ca/

http://www.tides.gc.ca/
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Figure 2. Tidal data from Tsawwassen for May 18 – May 24, 2007. Source: http://www.tides.gc.ca/ 

1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

During the period of site works rock placement and contouring continued on the Perimeter Dike and 

installation of the road base began; pile driving, excavation, and clam shell dredging recommenced at 

Caisson 16; excavation and construction of the Pod 4 Perimeter Drain system continued from MH 4 - 9 

through MH 4 - 7 

1.3.1 Works During Monitoring Period 

JJM: JJM off-loaded several barges of material including dike core rock, 6” minus general fill, rip rap, 3” 

minus, and quarry fines during the period of site works.  Rock was added to increase the overall height of 

the Perimeter Dike and contour the slopes, and work began on the road base proceeding from corner 1 

(C1) to C4.  (Photo 1) 
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DCL:  VPD continued removing rock from the toe protection north of Caisson 16 with a clamshell dredge 

and placing this rock below the water line on the slope of the Tug Basin.   VPD added new sheet piles to 

the new sheet pile wall at Caisson 16, and drove down the outer sheet pile wall with a vibratory head 

below water level. 

Triann continued installing the drain-pipe, progressing east to west (Photo 2).  They removed another 

former outflow and poured concrete for three new Y junctions and five new manholes. 

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in deep waters and filling activities in Fill Area 1 are expected to commence June 1st, 

2007.  Mobilization and set-up of equipment is expected to begin next week. 

JJM: The laying of the road base, and placement of sand and gravel along the Perimeter Dike and 

between the two segments of Containment Dike 1, are expected to be completed next week and JJM will 

demobilize from the Site by May 30th. 

DCL:  Works on the sheet pile wall at Caisson 16 have recommenced and are ongoing.  Sheet pile works 

in the Tug Basin are still on hold as is Demolition of the Westshore Boat Launch. 

Works on the Pod 4 Perimeter Drain are ongoing.  Works on the Lift Station LS 4-12 and installation of 
Storm Drain MH 4-10 through MH 4-1 is expected to continue through May. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Hemmera observed outflow from the construction of the Pod 4 Perimeter Drain.  To date, four manholes 

and three Y junctions with existing oil-water separators have been installed.  Each manhole installation 

has used approximately two cubic meters (m3) of concrete and the Y junctions used 4 m3.  KCB reported 

that the concrete slurry was very ‘dry’, and that each installation was done at low tide in an area isolated 

from the marine environment and left to cure for 24 hrs.   As per FAA Section 22 “the VPA shall ensure 

that cement, uncured concrete, concrete leachate…shall be prevented from entering the marine 

environment at the project site at any time…” Hemmera monitored all outflows from the Pod 4 Perimeter 

Drain excavation for pH (in addition to turbidity) as an indicator of concrete fines. A temporary 

downstream outflow has been constructed west of MH 4 – 11(Photo 3).  Rip rap has been placed over 

the pipe end to increase sedimentation.  Hemmera monitored this outflow regularly for pH and turbidity.  

No visible turbidity plumes were noted, and pH and turbidity were within background levels on May 15th 

and 23rd.  In addition, when required, temporary outflows were constructed adjacent to each open 
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excavation.  Most recently this outflow was located at MH 4 - 9, but due to dry weather during the period 

of site works, subsequent excavations did not have sufficient water to require pumping.   

Works on the Perimeter Dike during the period of Site works were conducted primarily in the dry and no 

turbidity plumes were noted.  On May 23rd Hemmera noted that JJM had begun placing a barge of quarry 

fines as the first layer of a road base.  Hemmera noted the high fines content of the material and will 

monitor for dust issues on dry days, and for turbidity from run-off during rain events.  DCL noted that the 

fines content is structurally important. (Photo 1) 

On May 15th at Caission 16, Hemmera observed the exposed face at the northwest corner for turbidity 

during an inactive period.  No visible turbidity plume was noted and both turbidity and pH 10 m north were 

within background levels.  Works recommenced on the sheet pile walls at Caisson 16 around May 22nd. 

Hemmera observed the works at Caisson 16 on May 23rd (Photo 4).  Sheet piles were added to the new 

inner sheet pile wall and preparations were made for driving the outer sheet pile wall below the water line.  

As noted previously, marine waters are increasingly permeating the excavation. VPD and DCL, as 

specifically requested by VPA, have conducted works to prevent fish entrapment.  Marine waters have 

been entering through the excavation walls, and not through open channels.  No fish were observed in 

the excavation and no fish salvage was considered to be required.   

Hemmera noted that removing the outer sheet-pile wall will expose the excavation and inner walls to 

erosion.  VPD is assessing the need for extending the inner sheet-pile wall to mitigate erosion on an 

ongoing basis.  Vibratory pile driving may generate some turbidity.  Hemmera will monitor for turbidity.    

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

2.1.1 Sedimentation, Erosion and Runoff Control 

On May 15th and 23rd Hemmera observed Containment Dike 1 and the Perimeter Dike for evidence of 

turbidity and new channelling.  No turbidity plumes were noted and no new channelling was observable. 

2.1.2 Water Quality 

Water quality parameters measured during the period of site works consisted of turbidity and pH.  

Turbidity ranged from 1.09 – 7.36 NTU, and pH ranged from 7.81 - 8.17 pH units.  Background turbidity 

levels ranged from 1.65 – 7.36 NTU, and background pH ranged from 7.81 – 8.17 pH units.  Turbidity 

measurements within 10 m of active construction were within 5 NTU of background, and no significant 

change in pH was noted. 

2.1.3 Fish & Fish Habitat 

No unauthorized destruction or damage to fish or fish habitat was observed by or reported to Hemmera. 
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2.1.4 Marine Mammals 

Sheet pile driving has commenced at Caisson 16 on May 22nd.  As pile driving will proceed primarily with 

a vibratory driving head underwater noise is likely to be minimal.  Hemmera monitored for marine 

mammals within 100 m and beyond of active pile driving for 10 minutes on May 23rd.  No whales were 

observed.  A harbour seal was noted swimming in the project footprint near the JJM barge. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera monitored sedimentation and erosion control issues along the Pod 4 Perimeter Drain.  

No turbidity was noted and no change in pH was measured. 

• Hemmera monitored channelling of sediments adjacent to the dikes. No apparent increase in 

channelling was noted either north of the Perimeter Dike or east of Containment Dike 1. 

 

2.2.2 Current Action Items 

• Hemmera will monitor sheet pile driving for turbidity as well as erosion and sedimentation control 

issues. 

• Hemmera will continue to monitor sedimentation and erosion control issues along the Pod 4 

Perimeter Drain.   Hemmera will monitor water quality including turbidity and pH around the 

outflow at MH 4-11, and any temporary outflows from the open excavation. 

• Hemmera will continue to monitor channelling of sediments adjacent to the dikes. 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish and marine mammals 

(during dredging).  The specific species of note is juvenile salmon.  
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3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

No brant were observed within 500 m of the construction footprint or within the inter-causeway area 

during the period of site works.  A bi-weekly bird survey conducted my Hemmera as part of the Adaptive 

Management Strategy (AMS) for the Deltaport Third Berth Expansion Project did not observe any Brant 

and noted that they have likely continued their migration to their summer range.  

Other birds observed incidentally include: 

• On all days, diving birds were observed all around the construction site, within meters of the 

barges, boats and dikes. 

• On May 15th A bald eagle was observed near the Perimeter Dike 

• On May 15th 6 great blue herons were observed within 500 m north of the Perimeter Dike. 

• On May 23rd 10 great blue herons were observed on the Perimeter Dike at C5. 

• The osprey was observed on May 23rd near the Perimeter Dike 

3.1.2 Air Quality 

There was minimal precipitation this week, and as the weather warms up the potential for dust has 

increased.  The water truck remained mobilized on the dike, and appears to be in effective use as 

Hemmera did not observe significant dust clouds during active works. Several water hoses are mobilized 

to the Pod 4 Perimeter Drain excavation and were effectively used to minimize the dust. 

3.1.3 Noise Monitoring 

Dredging: 

• As the dredge has demobilized, no noise measurements were taken. 

 

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 
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PHOTO 1: Current extent of works on the Perimeter Dike.  Placement of road base between C1 
and C3, May 23rd 2007. 

PHOTO 2:  Current extent of works on the Pod 4 Perimeter Drain at MH 4-7, May 23rd 2007.

File: 499-002.09 Report # DFO 07-017
Date: May 28, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 3: Pod 4 Perimeter Drain, temporary downstream outflow at MH 4-11, May 15th 2007.  
Pipe mouth obscured by rock.

PHOTO 2:  Vibratory pile driving at Caisson 16 on May 23rd 2007.
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Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Bi-Weekly Environmental Report 
 May 25 to June 7, 2007 

Distribution: Brad Fanos, DFO 
  Patrick Craig, VPA 
  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
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Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Bi-Weekly Environmental Report to Fisheries and Oceans Canada 

(DFO) summarizing environmental monitoring results and observations during construction of the 

Deltaport Third Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 

(FAA), and the environmental management plans produced by both the Vancouver Port Authority (VPA) 

and DCL.   Additional environmental monitoring information, beyond that required as part of the FAA, has 

been included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS  

May 25 to June 7, 2007. 

Weather Data and Observations During Site Visits 

Date and 
Time 

Weather Observations 
(wind speed /direction; temp.) 

Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation (mm) 

May 25, 2007;  
08:00 – 12:30 Sunny (SW 11 km/h, 17oC) Calm 0.0 

May 30, 2007;  
16:00 – 21:15 

Clear  (W 13 km/h, 21oC) Calm 0.0 

June 1, 2007 
14:45 – 18:15 

Clear, (S 5 km/h, 21oC) Calm 0.0 

June 3, 2007 
11:00 – 14:00 

Clear (S 5km/h, 23oC) Calm 0.0 

June 4, 2007 
10:00 – 17:30 

Overcast, rainy (SW 5km/h, 13oC) 0.4 m chop 5.0 

June 5, 2007 
11:45 – 18:00 

Overcast, (W 17 km/h, 16oC) 0.4 m chop 0.0 

June 6, 2007 
9:30 – 13:30 

Variable cloudiness (W 7 km/h, 13oC) Calm 10.0 

June 7, 2007 
17:00 – 18:00 

Clear (W 11, 130C) Calm 0.0 

 

Figure 1. Tidal data from Tsawwassen for May 25 – May 31, 2007. Source: http://www.tides.gc.ca/

http://www.tides.gc.ca/
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Figure 2. Tidal data from Tsawwassen for June 1 – June 7, 2007. Source: http://www.tides.gc.ca/

1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

During the period of site works, installation of the road base on the Perimeter Dike, and the addition to 

Containment Dike 1 were completed and JJM demobilized from the Site; the installation of the 

infrastructure for the Pod 4 Perimeter Drain from MH4-11 through MH4-1 was completed and the 

excavation was re-compacted; FRPD re-mobilized to the site and dredging in water greater than – 5 m 

CD recommenced; rock placement on the slopes of the Tug Basin continued; installation of the piles and 

guide commenced in preparation for sheet pile driving in the Tug Basin; sheet pile driving at Caisson 16 

was conducted; clamshell dredging along the toe of Caisson 16 continued; and excavation of the trench 

for the electrical line between the current and new Tug Basin commenced.   

1.3.1 Works During Monitoring Period 

JJM: JJM off-loaded several barges of road base and sand from May 25th – 30th.  The road base was 

completed on the Perimeter Dike, and sand was placed between the two segments on Containment Dike 

1.  JJM demobilized from the Site on May 30th.   (Photo 1) 

http://www.tides.gc.ca/
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FRPD:  The Columbia dredge ship, with a new 15 m extended ladder, was mobilized to the Site on June 

2nd and began dredging the Caisson Extension Trench in waters greater than – 5 m CD on June 3rd 

(Photo 2). Dredging continued in the Caisson Extension Trench at an intermittent rate through June 7th.  

Dredged material is currently being piped to the at-sea disposal area.  Mobilization of pumps and 

infrastructure began in preparation for pumping of dredged material into Fill Area 1. 

DCL:  VPD continued removing rock from the toe protection north of Caisson 16 with a clamshell dredge 

(Photo 3). Some material was placed below the water line on the slope of the Tug Basin.  Around June 

1st dredged material began being barged to the at-sea disposal site.  Approximately 6 barges of material 

were disposed of at-sea during the period of site works.   VPD completed works on the new sheet pile 

wall at Caisson 16, and completed driving the outer sheet pile wall to depth with the aid of divers and the 

vibratory driving head (Photo 4).  VPD began installation of 6 piles at the new Tug Basin in preparation 

for sheet pile wall installation. (Photo 5) 

Triann completed installation of the pipe-line, manholes and tie-ins from MH4-11 through MH4-1 on June 

1.  Re-compaction of the excavated areas in preparation for re-paving was conducted from June 4th 

through 6th (Photo 6). 

On June 5th and 6th works began on installing the electrical line from the current tug basin electrical tie-in 

to the Perimeter Dike and new Tug basin.  A trench was dug through the inter-tidal area along the 

Perimeter Dike and the main-land foreshore. 

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in the Caisson Extension Trench and at-sea disposal of dredged material will continue.  

Pumping of dredged material to the at-sea staging area, mobilization of a hopper-dredge ship, and in-land 

pumping of dredged material to Fill Area 1 are expected to being later this month. 

DCL:  VPD clamshell dredging of the Caisson 16 toe will continue.  Sheet pile driving is expected to 

commence shortly in the Tug Basin.   

Paving of the completed portion of the Pod 4 Perimeter Drain is expected to occur next week.  Works on 

the Lift Station LS 4-12 will commence later this month. 

Installation of the electrical line between the current Tug basin and the Perimeter Dike is ongoing. 

Ground densification is expected to begin with some testing in the Caisson Extension Trench in waters 

greater than – 5 m CD later this month. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 
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2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Works on the Perimeter Dike and Containment Dike 1 consisted of placement of road base and filling in 

of the isolated area in the centre of Containment Dike 1 from May 25th through May 30th.  Works 

proceeded in the dry and no associated dust or turbidity plumes were noted (Photo 1). JJM has 

demobilized from the Site.  Hemmera will continue to monitor for sedimentation and erosion control 

measures as discussed below in Section 2.1.1 

Hemmera observed the construction of the Pod 4 Perimeter Drain from MH4-7 through MH4-1 from May 

25th through June 2nd.  Works proceeded entirely above the High High Water Line (HHWL) in the isolated 

area.   Hemmera observed the pouring of concrete for the manholes and tie-ins.  The concrete was a dry 

mix and dry weather conditions promoted quick drying times and minimal water flow through the pipeline.  

As a result no turbidity and no change in pH was noted at MH4–11 out-flow. 

Hemmera observed the re-excavation and compacting of soils along the Pod 4 Perimeter Drain from 

MH4-8 through MH4-11 on June 4th through 6th (Photo 6).  Works proceeded above the HHWL in an area 

not isolated from the marine environment.  There were periods of heavy rain, and the excavations were 

heavily washed down with water for structural reasons.  However, no associated turbidity plumes were 

noted and pH in the vicinity of the MH4-11 outflow remained within background levels. 

Hemmera observed the works at Caisson 16 (Photo 3 and 4).  VPD completed driving the outer sheet 

pile wall below the water line and stabilized the inner sheet pile wall and lock block wall by May 25th.   A 

vibratory pile driving head was used and no turbidity plumes were noted in relation to sheet pile driving 

activities (Photo 4).   The driving head used Chevron ‘Clarity’ hydraulic oil and therefore its submersion 

was not considered to pose an environmental concern.  Clamshell dredging of the toe slope proceeded 

from the inner sheet pile wall in waters less than – 5 m CD, north and east around Caisson 16 through 

waters  greater than – 10 m CD.  Clamshell dredging was typically noted to generate visibly high levels of 

very localized turbidity.  On May 25th, during dredging in waters less than – 5 m CD, turbidity levels within 

100 m down gradient of active clamshell dredging were up to 39.08 NTU but fell to within 5 NTU of 

background levels by 150 m down gradient (Photo 3).  Turbidity plumes were not noted to persist after 

dredging desisted.   Overall, Hemmera observed that, as per the FAA, dredging operations were carried 

out ‘such that the dispersal of dredged material [was] restricted to the immediate work area.’  The 

dredged material became progressively finer with depth and was no longer suitable for use as armouring 

in the tug basin.  The finer sediment was loaded onto a barge (positioned immediately adjacent to the 

active dredge location) for disposal at the at-sea disposal site.  Approximately six barges were dumped 

during the period of site works.   
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Water quality testing was affected by an algal bloom like a ‘red-tide’ from June 1st through June 5th. 

Turbidity within the red tide ranged from 11.46 – 21.21 NTU, which was above background and covered 

the entire construction footprint on June 4th. (Photo 7) 

Hemmera monitored the mobilization of the dredge on June 2nd.  The dredge ship (the ‘Columbia’) has 

been fitted with a new, longer ladder including an additional external pump and associated engine (Photo 
2).  Silencers which had been requested by VPA were ordered, but not installed when the dredge arrived 

on site, due to scheduling issues. The silencers had not yet been installed by June 7th. No noise 

monitoring was conducted by Hemmera, however an increase in dredge noise was not noticed.   

Hemmera observed the dredging activities.  Dredging began in the Caisson Extension Trench in waters 

greater than – 10 m CD.  Dredged material was pumped to the at-sea disposal site via the same pipe-line 

as before.  Dredging activities were intermittent due to initial calibration and logistical issues, and later, 

around June 5th the dredge was inactive for hours at a time due to issues with the at-sea disposal site 

pipe outlet.  These issues are ongoing.  No associated water quality issues were identified.  Hemmera 

observed water quality and sampled for turbidity in the vicinity of active dredging.  On June 5th some 

turbidity was visible at the surface during active dredging at more than – 15 m CD.  Surface water quality 

was within 5 NTU of background levels.  On June 3rd and 4th water quality samples taken at 5 m below 

the water surface, within 5 m of the active dredge, were also within 5 NTU of background levels.  Based 

on visual observation these samples and the referenced background sample were not impacted by the 

algal bloom at the time of the sample. 

On June 4th Hemmera noted general housekeeping issues on the Columbia regarding storage of paints, 

batteries, and cleaning solutions on deck.  FRPD personnel indicated that permanent and properly 

contained storage locations for these materials were being prepared.  Hemmera also noted that, with the 

onset of rain, oil sheens became visible on-deck.  One larger sheen was immediately cleaned up and 

FRPD personnel agreed to increase the availability and use of adsorbent padding for small drips.  On 

June 5th Hemmera noted that the general housekeeping issues on the Columbia regarding storage of 

paints, batteries, and cleaning solutions on deck had been looked after.  Hemmera observed no further 

improper storage of hazardous materials and deleterious substances. 

On June 6th Hemmera observed initial excavation activities for the installation of an underground electrical 

line through the Perimeter Dike.  A DCL subcontractor was observed stockpiling excavated material 

below the water line on the Perimeter Dike.  DCL was informed of this and quickly responded by asking 

the excavator operator to stockpile above the HHWL instead.  
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Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

2.1.1 Sedimentation, Erosion and Runoff Control 

JJM filled the trench of Containment Dike 1 with sand, completed laying the road base on the perimeter 

road and stockpiled sand and 3” minus rock on the Perimeter Dike.  Hemmera monitored this material for 

potential dust and turbidity plumes during the period of site works.  The material was noted to have 

minimal fines content.  Some minimal turbidity was initially observed from Containment Dike 1 during the 

ebbing tide, but did not persist.  Some turbidity was noted in the vicinity of the stockpiled material on the 

Perimeter Dike during a rain event on June 5th (Photo 8).   Turbidity fell within background levels by 100 

m.  No further turbidity plumes were noted during subsequent visits, however background turbidity levels 

were visibly high over the next few days. 

Clamshell dredging at the toe of Caisson 16 generated an ongoing issue of slumping at the northwest 

corner of Caisson 16, which was generating continued localized turbidity within 1 - 5 m of the exposed 

face.  As dredging undermined the slope at it’s base, the exposed rock face gave way to fill material, 

which was being eroded by the tide. (Photo 4)  At the request of Hemmera and VPA, VPD made an effort 

to maintain a surface of rock in the inter-tidal zone, by replacing it several times as it slumped.  When the 

toe of the slope was stabilized around June 7th, VPD installed armouring on the exposed face.  Some 

localized turbidity continued to be visible for several hours around the newly placed material. It is 

expected that the stabilized slope and armouring has resolved this erosion control issues. 

2.1.2 Water Quality 

Water quality parameters measured during the period of site works consisted of turbidity and pH.  

Turbidity ranged from 0.0 - 39.08 NTU, and pH ranged from 7.69 - 8.58 pH units.  Background turbidity 

levels ranged from 0.0 - 16.22 NTU, and background pH ranged from 7.96 – 8.34 pH units.  Water quality 

measurements were taken at varying depths.  For surficial water quality (less than 0.5 m deep,) turbidity 

ranged from 2.21 - 39.08 NTU, and pH ranged from 7.69 - 8.58 pH units.  Background turbidity levels 

ranged from 2.92 - 16.22 NTU, and background pH ranged from 7.96 – 8.34 pH units.    

Turbidity exceeded more than 5 NTU above background during clamshell dredging in waters less than –5 

m CD on May 25th.  Turbidity levels reached 39.08 NTU but fell within background by 150 m down 

gradient.  Slightly elevated turbidity levels were also noted on an ongoing basis at Caisson 16 on May 30th 

as the result of erosion of the exposed slope.  Turbidity reached 7.40 NTU on June 1st but fell within 

background levels by 5 m down gradient.  Elevated turbidity levels were noted on June 4th, but the 

turbidity had a red colour and appeared to impact the entire construction footprint and beyond.  The 

source of this turbidity was likely an algal bloom.  Turbidity levels reached 21.21 NTU.  Red algal plumes 

were noted at various times and various locations around the site from June 1st through June 5th likely as 
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the result of algal bloom.  On June 5th elevated turbidity was noted emanating from the perimeter dike 

near stockpiles sand during a rain event.  Turbidity levels reached 29.29 NTU but fell within background 

levels by 100 m down gradient.  No further turbidity plumes were noted in relation to the sand material 

added to the Perimeter Dike and Containment Dike 1, however background turbidity levels were noted to 

be particularly high as the result of flooding along the Fraser River.  No change in pH was noted. 

For water quality between 3 – 10 m deep, turbidity ranged from 0.0 - 4.43 NTU, and pH ranged from 7.96 

– 8.24 pH units.  Background turbidity levels ranged from 0.0 – 0.61NTU, and background pH ranged 

from 7.96 – 8.08pH units.   Water quality more than 0.5 m deep did not exceed more than 5 NTU above 

background, and no change in pH was noted. 

2.1.3 Fish & Fish Habitat 

No unauthorized destruction or damage to fish or fish habitat was observed by or reported to Hemmera. 

2.1.4 Marine Mammals 

On May 25th through June 2nd some sheet pile driving was ongoing at Caisson 16, and piles were driven 

in preparation for sheet pile driving in the tug basin.  As pile driving proceed primarily with a vibratory 

driving head underwater noise is likely to be minimal.  On June 3rd through June 7th active dredging in 

waters more than – 5 m CD was occurring on an intermittent basis.  Due to the addition of a pump and 

associated engine on the Columbia deck for the purpose of the elongated ladder, above water noise may 

have increased, however, causes of underwater noise are not likely to have increased.  On May 25th, 30th, 

June 3rd, 4th, 5th and 7th Hemmera monitored for marine mammals within 1km of active pile driving and 

dredging activities for 10 minutes each day.  No whales or other such marine mammals were observed. A 

seal was repeatedly observed within the construction footprint at various times, during both active an 

inactive underwater works. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera monitored sheet pile driving for turbidity as well as erosion and sedimentation control 

issues.  No turbidity issues were noted. 
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• Hemmera monitored sedimentation and erosion control issues along the Pod 4 Perimeter Drain.  

No turbidity issues were noted.   Hemmera monitored water quality including turbidity and pH 

around the outflow at MH 4-11.  No changes in turbidity or pH levels in relation to background 

levels were noted.   Due to dry weather condition, there were no outflows from the open 

excavation. 

• Hemmera monitored channelling of sediments adjacent to the dikes.  No channelling was noted 

east of Containment Dike 1.  Some channelling was noted north of the Perimeter Dike.  VPA will 

be surveying the channels to determine the extent and changes of the impact to eel-grass beds in 

that area. 

• Hemmera collected water quality (primarily turbidity) measurements from active work areas as 

well as reference areas to determine construction related impacts to water quality.  Turbidity in 

excess of 5 NTU above background levels were noted up to 100 m from the Perimeter Dike 

during a rain event and from active clamshell dredging on one occasion.  No other exceedances 

were noted. 

• Hemmera monitored construction activities as per the FAA and environmental management plans 

produced by both the VPA and DCL.   

• Hemmera monitored for impacts to wildlife including fish and marine mammals.  The specific 

species of note is juvenile salmon.   No unauthorized impacts were observed by or reported to 

Hemmera. 

2.2.2 Current Action Items 

• Hemmera will continue to monitor pile and sheet pile driving for turbidity issues. 

• Hemmera will continue to monitor channelling of sediments adjacent to the dikes. 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish and marine mammals.  The 

specific species of note is juvenile salmon.  
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3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

No Brant Geese were observed within the inter-causeway area during the period of site works.   

Other birds observed incidentally include: 

• Great Blue Herons  (between 3 and 10) were observed at any given time on the Perimeter Dike, 

immediately north of the Perimeter Dike and within Fill Area 1 at multiple points throughout the 

Period of Site Works. 

• A flock of over 100 Great Blue Herons were observed foraging in the Inter-causeway area along 

the tide line on June 1, 4, 5, and 6th.  On June 1, 4 and 5 during a very low-tide the Herons were 

foraging undisturbed along the crest protection.  Dredging activities were not noted to impact their 

activities.   

• During the period of site works diving birds were observed all around the construction site, within 

meters of the barges, boats and dikes. 

• During the period of Site works the osprey was observed most days primarily on a settlement 

gauge in Fill Area 1.   

3.1.2 Air Quality 

The weather was dry for much of the period of site works.  Triann and DCL controlled the dust by 

spraying the work area down with water.  JJM controlled the dust on the dikes with a water truck.   No 

dust plumes were noted during the period of site works. 

3.1.3 Noise Monitoring 

Dredging: 

• VPA has an independent consultant working on noise monitoring.  Noise monitoring results, and 

any requirements for noise monitoring to be undertaken by Hemmera will be reported at a later 

date. 
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3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and potentially noise levels in relation to 

construction and marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

 
 
Report prepared by: 
HEMMERA        

 
Celeste Sargent 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
 
 
Attachments: none 
 



File: 499-002.09 Report # DFO 07-018
Date June 13, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 2:  The new extended ladder on the Columbia dredge.  Note external pump half-way along 
new ladder and additional engine in the container on the deck.  Photo taken June 3rd 2007.

External pump

Additional engine

PHOTO 1:  Completed Containment Dike 1.  Note sand fill in the middle trench and stockpiled 
sand along the Perimeter Dike.  JJM has demobilized. Photo taken June 1st 2007



PHOTO 3: Clamshell dredging at Caisson 16 in waters less than –5 m CD on May 25th 2007

PHOTO 4: Vibratory driving of outer sheet pile wall at Caisson 16 on May 25th 2007. 
Note erosion of exposed northwestern corner.

File: 499-002.09 Report # DFO 07-018
Date June 13, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 5: Construction of the guide for sheet pile driving at the new Tug Basin.  Photo taken on
June 5th 2007

PHOTO 6 : Re-excavation and compaction works along the Pod 4 Perimeter Drain at MH4-8. 
Photo taken on June 4th 2007.

File: 499-002.09 Report # DFO 07-018
Date June 13, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 8: Turbidity in the vicinity of stockpiled sand on the Perimeter Dike and Containment 
Dike 1 viewed on June 5th 2007.

File: 499-002.09 Report # DFO 07-018
Date June 13, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 7 : An algal bloom or ‘red tide’ observed near the Westshore Boat Launch and Caisson 
16 on June 1st 2007.



 
 
 
 
July 05, 2007        Report # DFO 07-019 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 June 8 to June 14, 2007 

Distribution: Brad Fanos, DFO 
Kristie Trainor, EC 
Patrick Craig, VPA 

  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
  Geoff Wickstrom, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and DCL.   

Additional environmental monitoring information, beyond that required as part of the FAA, has been 

included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS  

June 8 to June 14, 2007. 

Weather Data and Observations During Site Visits 

Date and 
Time 

Weather Observations 
(wind speed /direction; temp.) 

Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation (mm) 

June 8, 2007 
15:15 – 21:30 

Slightly overcast (S 5 km/hr, 17ºC) Slight chop (10 cm) 0.0 

June 9, 2007 
12:15 – 17:15 

Overcast, light rain (SE 40 km/hr, 13ºC) Chop (> 0.5 m) 18.0 

June 11, 2007 
13:45 – 17:00 

Clear (17.6ºC) Chop (> 0.5 m) 0.2 

June 12, 2007 
10:00 – 14:15 

Cloudy Periods (SE 15 km/hr, 15ºC) Light chop (< 0.5 
m) 0.2 

June 13, 2007 
13:00 – 17:15 

Clear (S 10 km/hr, 16º C) Chop (approx 0.5 
m) 0.2 

June 14, 2007 
13:45 – 20:30 

Clear, (W 10 km/h, 18oC) Calm 0.0 

 

Figure 1. Tidal data from Tsawwassen for the period of site works. Source: http://www.tides.gc.ca/

http://www.tides.gc.ca/
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1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

1.3.1 Works During Monitoring Period 

During the period of site works FRPD continued dredging the Caisson Extension Trench in water greater 

than – 5 m CD; FRPD began mobilizing and installing equipment on Containment Dike 1 in preparation 

for filling in Fill Area 1; VPD commenced vibratory sheet pile driving in the Tug Basin; VPD continued 

clamshell dredging along the toe of Caisson 16 and disposal of materials at the at-sea disposal site 

continued; segments of the Pod 4 Perimeter Drain excavation were paved; and excavation of the trench 

for the electrical line between the current and new Tug Basin continued.   

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in the Caisson Extension Trench and at-sea disposal of dredged material will continue.  

Pumping of dredged material to the at-sea staging area, mobilization of a hopper-dredge ship, the Titan, 

and in-land pumping of dredged material to Fill Area 1 are expected to being later this month. 

DCL:  VPD clamshell dredging of the Caisson 16 toe will continue.  Vibratory sheet pile driving will 

continue in the Tug Basin.   

Installation of the electrical line between the current Tug Basin and the Perimeter Dike is ongoing. 

Ground densification is expected to begin with some testing in the Caisson Extension Trench in waters 

greater than – 5 m CD later this month.  Some testing is expected to begin in the next week. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Hemmera monitored FRPD suction cutter dredging in the south end of the Caisson Extension Trench 

near Caisson 16 for turbidity.  No visible turbidity plumes were observed during the period of Site works.   

Water quality measurements showed that turbidity levels were within background levels. 
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Hemmera monitored the VPD clamshell dredging activities along the toe of Caisson 16.  The dredged 

material ranged in grain size from rock to sand, and appeared to be clean with minimal fines.  As 

previously observed, localized turbidity was high but dissipated quickly and no down gradient turbidity 

plumes were noted.  Turbidity levels 30 m from the active site were within background levels.  In addition, 

VPD were observed to be minimizing the extent of the dredging impact by placing the receiving barge 

immediately beside the dredging location.  

2.1.1 Sedimentation, Erosion and Runoff Control 

Last week, DCL began works on an electrical cable trench between the current Seaspan tug barge (on 

the west side of Berth 2) and the Perimeter Dike at C4.  This week DCL completed cutting a trench along 

both foreshores, lining the bottom of the trench with sand bags, and placing rock armouring below the 

High High Water Level (HHWL) to minimize erosion (Photo 1). No turbidity was noted related to this 

activity.   

Hemmera noted in it’s June 8 daily report that, a section of the Perimeter Dike at C4, adjacent to the 

northern foreshore trench (Photo 1), was experiencing erosion from tidal and wave action.  Hemmera 

discussed this issue with VPA, and noted in its daily report that the placement of armouring material such 

as larger rock could help minimize erosion. No mitigation measures were implemented.  Hemmera 

monitored this area for turbidity and erosion, and noted that localized turbidity and slope erosion 

continued until the slope stabilized below the HHWL around June 12.   

Also on June 8 Hemmera noted that, on the southern foreshore trench, an inland portion of the trench 

excavation remained exposed and un-armoured (Photo 2).  While not impacted by tidal erosion, this area 

could be susceptible to erosion during a heavy rain event.  During the week Hemmera monitored for 

turbidity in the vicinity of this activity.  No heavy rains occurred this week and no turbidity plumes were 

noted.   

At Caisson 16, where the exposed northwest corner had been causing a long-term erosion issue, it was 

observed that rock armouring placed last week has helped to mitigate localized turbidity and erosion from 

that slope.  In addition Hemmera also observed that the moorage of VPD No.2 barge alongside Caisson 

16 has helping to protect that slope from wind generated wave action and potential erosion (Photo 3).   

2.1.2 Water Quality 

Water Quality monitoring was conducted on June 8, 12 and 14.   

Water Quality Samples were taken between 5 and 30 m down gradient of active Suction Cutter dredging, 

100 m down gradient of Clamshell dredging, and 2 – 5 m down gradient of exposed slopes related to the 

Electrical Cable Trench. In order to begin characterizing water quality within the vertical water column 
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downstream of marine works, Hemmera measured turbidity and other water quality parameters at 0.5, 5, 

10, and 15 m below water level (bwl) down gradient of active suction cutter and clamshell dredging.   

Turbidity within the top 5 m ranged from 1.2 – 9.77 nephelometric turbidity units (NTU), with background 

levels ranging from 3.7 – 6.12 NTU.  High background turbidity is to be expected this time of year from 

the Fraser River. This was particularly visible on June 11 and 14.   The highest surficial turbidity readings 

were taken on June 14.   

Turbidity between 5 - 15 m below water level ranged from 2.2 – 9.4 NTU, with background levels ranging 

from 2.2 – 2.8 NTU.     Turbidity levels were within background levels with the exception of the deepest 

sample taken down gradient of active suction cutter dredging on June 8.  At 15 m bwl, within 30 m down 

gradient of active suction cutter dredging, turbidity was 9.4 NTU, which is slightly more than 5 NTU above 

background levels of 2.8 NTU at that depth, and turbidity between 1.4 –3.5 NTU for other depths at the 

same location.  Hemmera will continue monitoring turbidity in the water column down gradient of sub-

surface marine works. 

2.1.3 Fish & Fish Habitat 

Hemmera observed the channelling in the inter-tidal sediment north of the Perimeter Dike.  The 

channelling appears to have increased slowly over time and may be increasingly impacting the eelgrass 

beds (Photo 4).  VPA is aware of this issue and will be surveying the channels prior to filling in Fill Area 1 

to determine impact over time. 

2.1.4 Marine Mammals 

On June 8, 9, 11, 12, 13, and 14 marine mammal monitoring was conducted for 10 minutes within 1 

kilometre (km) of active dredging.  No whales or dolphins were observed by Hemmera, or reported to 

have been observed, on any day.  On June 8 and 11, a seal was observed swimming within the project 

area. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera and VPA monitored channelling of sediments adjacent to the dikes, and noted a 

potential increase in channelling north of the Perimeter Dike 
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• Hemmera monitored turbidity related to marine works.  Surficial water quality down gradient of 

marine construction works were within background levels. Hemmera began monitoring sub-

surface water quality as well. Elevated turbidity was noted 15 m bwl down gradient of active 

suction cutter dredging. 

• Hemmera monitored for impacts to wildlife including fish and marine mammals.  Channelling 

north of the Perimeter Dike (see above) has developed which may impact eel-grass beds a 

habitat for juvenile salmon, and whales have been sighted more than 3 km from site works.  VPA 

has requested that Hemmera increase the level of marine mammal monitoring to hourly. 

 

2.2.2 Current Action Items 

• The VPA is surveying the channels, and Hemmera will continue to monitor channelling of 

sediments adjacent to the dikes. 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to surface water 

quality.  Hemmera has begun monitoring sub-surface water quality 30 and 100 m down gradient 

of marine works, and will continue to do so weekly. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish and marine mammals. The 

specific species of note is juvenile salmon.  Hemmera will monitor the channelling north of the 

Perimeter Dike (see above) for potential impacts eelgrass beds and juvenile salmon.  Now that 

whales have been sighted, VPA has requested that Hemmera increase the level of marine 

mammal monitoring to hourly. 

3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

No Brant Geese were observed within the inter-causeway area during the period of site works.   

Other birds observed incidentally include: 

• Small numbers of Great Blue Herons, approximately 5, were observed daily within the project 

area, on the perimeter dike and in Fill Area 1. Dredging activities were not observed to disturb 

them. 
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• The larger flock of Great Blue Herons, more than 100, were observed most days foraging in the 

tide line in the inter-causeway area.  During low tide they were as close as 100 m north of the 

project area.  Dredging activities were not observed to disturb them.  

• During the period of site works the osprey was not sighted within the project area. 

• On June 13 a Bald Eagle was observed flying within the project area. 

• Diving birds, primarily cormorants were observed on buoys within the project area.  Dredging 

activities were not observed to disturb them. 

3.1.2 Air Quality 

The weather was dry for much of the period of site works.  As minimal works were being conducted on 

the dikes and along the foreshore minimal dust clouds were generated. 

3.1.3 Noise Monitoring 

Dredging: 

VPA has an independent consultant providing primary noise monitoring services.  Hemmera was asked at 

the end of this week to recommence conducting supplemental noise monitoring.  On June 14 Hemmera 

monitored sound levels on the active suction cutter dredge, the Columbia, at 17:45 for 3 minutes within 6 

m of the engine.  On the port deck dBA ranged from 95.3 – 102.2 with an average value of 98.8 decibels 

and dBC ranged from 99.6 - 101.2 with an average value 100.4 decibels.  On the starboard deck, beside 

the new additional engine, dBA ranged from 99.8 – 101.7 with an average value of 100.8 decibels, and 

dBC ranged from 105.3 – 106.1 with an average value of 105.7 decibels.   

During the last dredging period from May 28 – April 25 in waters less than - 5 m CD, prior to installation of 

the new ladder, engine and pump, dBA on the Columbia deck ranged from 85.0 – 98.8 decibels while 

dBC ranged from 88.7 – 98.8 decibels.  

 

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 
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File: 499-002.09 Report # DFO 07-019
Date July 5, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 1: Electrical Cable Trench on the Perimeter Dike with sandbags, and adjacent stabilized 
slope. Photo taken June 13, 2007

PHOTO 2:  Electrical Cable Trench on the west side of Berth 2.  Note exposed soils above the 
HHWL.  Photo taken June 8, 2007



File: 499-002.09 Report # DFO 07-019
Date July 5, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 3:  Stabilized slope at northwest corner of Caisson 16. Photo taken June 9, 2007

PHOTO 4:  Channeling north of the Perimeter Dike at C3.  Photo taken June 14, 2007



 
 
 
 
July 05, 2007        Report # DFO 07-020 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Bi-Weekly Environmental Report 
 June 15 to June 28, 2007 

Distribution: Brad Fanos, DFO 
Kristie Trainor, EC 
Patrick Craig, VPA 

  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
  Geoff Wickstrom, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), JJM Construction 

Ltd. (JJM), Vancouver Pile Driving Ltd. (VPD), Tsawwassen First Nation (TFN), Triann.  

INTRODUCTION 

Hemmera is pleased to submit this Bi-Weekly Environmental Report to Fisheries and Oceans Canada 

(DFO) summarizing environmental monitoring results and observations during construction of the 

Deltaport Third Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 

(FAA), and the environmental management plans produced by both the Vancouver Port Authority (VPA) 

and DCL.   Additional environmental monitoring information, beyond that required as part of the FAA, has 

been included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS  

June 15 to June 28, 2007. 

Weather Data and Observations During Site Visits 

Date and 
Time 

Weather Observations 
(wind speed /direction; temp.) 

Sea conditions 
(inc. sun glare) 

Past 24 hr 
precipitation (mm) 

June 15, 2007 
10:00 – 16:30 

Rain, Overcast, Clearing in the afternoon, (W 10 
km/h, 18oC) calm 0.4 

June 16, 2007 
10:00 – 16:00 

Rain, Overcast, (S 10 km/h, 15oC) 0.3 m chop 4.0 

June 18, 2007 
16:30 – 19:30 

Partly cloudy (SW 10 km/h, 17oC) calm 1.8 

June 19, 2007 
10:15 – 15:00 

Partly cloudy (S 13 km/h, 20oC) Light chop 0.4 

June 20, 2007 
6:00 – 16:30 

Clear (SE 10 km/h, 20oC) Light chop 0.0 

June 21, 2007 
11:30 – 17:00 

Clear (S, 11 km/h, 20oC) ~ 0.3 m chop 1.8 

June 22, 2007 
14:00 – 18:00 

Sunny (N, light breeze, 20oC) ~0.2 m chop  0.0 

June 23, 2007 
20:15 – 22:30 

Light rain (W 15km/h, 15oC) 0.3 m chop 2.2 

June 25, 2007 
11:00 – 16:30 

Clear (SW 10 km/h, 18oC) ~0.5 m swells 21.4 

June 26, 2007 
10:15 – 15:00 

Overcast (SW, strong breeze, 18.5oC) ~0.2 m chop 0.2 

June 27, 2007 
11:30 – 17:00 

Overcast (W 19 km/h, 22oC) Calm 0.2 

June 28, 2007 
15:30 – 21:00 

Overcast, Showers (E 10 km/h, 19oC) Calm 0.0 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – June 15, 2007 to June 28, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -3- July 5, 2007 

 

Figure 1. Tidal data from Tsawwassen for June 15 – 21, 2007. Source: http://www.tides.gc.ca/

 

Figure 2. Tidal data from Tsawwassen for June 22 – 28, 2007. Source: http://www.tides.gc.ca/

 

http://www.tides.gc.ca/
http://www.tides.gc.ca/
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1.2 ENVIRONMENTAL WINDOWS  

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

1.3.1 Works During Monitoring Period 

During the period of site works FRPD completed mobilizing and installing equipment on Containment 

Dike 1 and DCL removed debris from the inter-tidal and foreshore area of Fill Area 1; FRPD suction cutter 

dredge ship the ‘Columbia’ completed dredging dredge material type 1 (D1) from the Caisson Extension 

Trench in water greater than – 5 m CD for at-sea disposal; VPD continued vibratory sheet pile driving in 

the Tug Basin; and VPD continued clamshell dredging along the toe of Caisson 16 and disposal of 

dredged materials at the at-sea disposal site.   

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging of D2 in the Caisson Extension Trench and filling of Fill Area 1 with dredgate began on 

June 29, 2007.  Mobilization of a hopper-dredge ship, the ‘Titan’, pumping of material to the at-sea 

staging area, and in-land pumping of material to Fill Area 1 are expected to begin later this month. 

DCL:  VPD clamshell dredging of the Caisson 16 toe will continue.  Vibratory sheet pile driving will 

continue in the Tug Basin.   

Installation of the Electrical Cable in the Electrical Cable Trench between the current Tug Basin and the 

Perimeter Dike at Corner 4 (C4) will take place in the next few weeks. 

Ground densification is expected to begin with some testing in the Caisson Extension Trench in waters 

greater than – 5 m CD in a few months.  Some testing is expected to begin in advance. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Works conducted by FRPD along the Dikes in preparation for filling in Fill Area 1 were being conducted in 

the dry and no associated turbidity plumes were observed.  Hemmera observed equipment and 
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infrastructure, such as pipes, pumps, fuel tanks, and generators, as they were mobilized to the site and 

noted that they appeared clean and in good repair (Photo 1).   

Hemmera monitored the installation of the fuelling system on Containment Dike 1 and noted that three 

double walled fuel tanks were installed on the west side of the dike with tertiary containment and spill kits 

(Photo 2).   The fuel tanks are more than 15 m from the marine environment to the east, and 

approximately 10 m from the isolated tidal area to the west.  A Chevron fuel truck will be out on 

Containment Dike 1 daily to re-fill the tanks and was observed to remain more than 10 m from the marine 

environment on either side, and to deploy absorbent padding in anticipation of potential drips (Photo 2).   

Hemmera monitored suction cutter dredging, clamshell dredging, and vibratory pile driving activities 

during the period of site works.  No surficial turbidity plumes were observed and no recommendations 

were made. 

2.1.1 Sedimentation, Erosion and Runoff Control 

On June 24, 21.4 millimetre (mm) of rain fell in a 24 hour (hr) period, and caused erosion along the 

western foreshore of Berth 2, specifically at the Pod 4 Perimeter Drain Excavation and the Electrical 

Cable Trench.  As noted in previous daily and weekly reports, excavated, exposed, and stockpiled soils 

within 15 m of the High High Water Level (HHWL) in this area did not have erosion control or 

sedimentation measures in place and were susceptible to erosion from a rain event.   

The erosion from the Pod 4 Perimeter Drain Excavation appeared to have been mitigated in most areas 

by the rip-rap on the foreshore.  One direct channel to the marine environment was formed west of MH 4 - 

9 at the location of a former outflow (Photo 3).  At the Electrical Cable Trench, excavated, exposed and 

stockpiled soils were visibly eroded (undermining the asphalt at one location) and the trench itself 

appears to have provided a channel for sediment laden storm waters to enter the marine environment. 

(Photo 4).  The potential turbidity plumes generated during this event at these locations had dissipated by 

the following day and water quality measurements down gradient of the channels indicated that turbidity 

was within background levels.  Hemmera noted that erosion control measures such as tarp or rock 

armouring and/or storage of soils more than 15 m above the HHWL will help minimize erosion due to 

weather. 

Hemmera monitored the sediments around Containment Dike 1 and the Perimeter Dike at a 0.2 m low 

tide on June 16.  Minimal channelling was observed east of Containment Dike 1.  No change was noted 

in the channelling north of the Perimeter Dike, although Hemmera noted that the dike appears to be 

retaining more water at low tide.  Hemmera observed water down gradient of the channelling north of the 

Perimeter Dike during the ebbing tide and noted no turbidity plumes heading seaward. Water quality 
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taken within a visible fast-flowing channel, located 5 m east of the end of the Perimeter Dike (C5), was 

within background levels. (Photo 5 and 6).   

2.1.2 Water Quality 

Hemmera collected surface water quality samples on June 15, 16, 20 - 23, and 25 – 28, sub-surface 

water quality samples on June 15 and 22, at depths of 0.5, 5, 10, 15, and 20 m below water level (bwl) in 

the vicinity of active marine construction works. Turbidity from 0 - 5 m below water level ranged from 0.80 

- 25.68 nephelometric turbidity units (NTU), with background levels of 0.94 – 20.56.  No surficial sample 

exceeded 5 NTU above background levels on the same day. Turbidity from 10-20 m bwl ranged from 0.8 

– 294 NTU, with background levels of 9.4 – 150.6 NTU.   

High background turbidity is to be expected this time of year as a result of discharge from the Fraser 

River. This was particularly noticeable on June 15 and 16, but had visibly cleared by June 18 and 

continued relatively clear through the period of site works.   The highest background surficial turbidity 

reading was taken on June 16 with a value of 20.56 NTU.  And the highest background sub-surface 

turbidity reading was taken on June 15 with a reading of 150.6 NTU at 10 m bwl. 

On June 15 background turbidity from 0 - 5 m bwl ranged from 1.9 – 7.0 NTU, while turbidity 10 m bwl 

(approximately 2 m above the seabed during the incoming tide) was between 23.7 – 150.6 NTU, and 

decreased down to between 9.4 – 12.8 NTU at 11.5 m bwl.  This plume may be related to the tide level as 

well as to Fraser River discharge.  Hemmera will measure the background at a higher tide in order to 

capture more depths.   

Hemmera observed clam-shell dredging at Caisson 16.  Localized turbidity was visibly high however no 

surficial turbidity plumes were noted.  Hemmera monitored water quality at 0.5, 5, 10, 15, and 20 m bwl 

within 30 m down gradient of the dredge site on June 15.  At the sampling time dredging had ceased for 

less than one hour.   Turbidity from 0 - 15 m ranged from 3.2 – 11.4 NTU.  An increase in turbidity was 

noted at 20 m where turbidity levels ranged from 36.6 – 294.3 NTU.  This is likely very close to bottom 

and given the low levels of turbidity at the shallower depths this is either a quickly settling plume, or 

tide/discharge related turbidity similar to that noted at the reference location.  For the purpose of a relative 

background, the low values taken at Caisson 16 are used as a reference for other locations on this day. 

Hemmera monitored water quality at 0.5, 5, 10, 15, and 20 m bwl within 30 m down gradient of active 

vibratory pile driving.  Turbidity levels were slightly elevated between 10 and 15 m compared to samples 

taken at Caisson 16.  But due to its proximity to the tidal flats, this site may be affected by the tide in a 

similar manner as the background location.    The highest reading, of 18.7 NTU, was observed at 20 m.  
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Hemmera observed the FRPD suction cutter dredging activities over the period of site works.  Minimal 

turbidity was sometimes visible at the surface during active dredging but water quality measurements 

indicated that turbidity 0 – 5 m bwl did not exceed 5 NTU above background at any time. Hemmera 

monitored water quality at 0.5, 5, 10, 15, and 20 m below water level within 30 m down gradient of active 

dredging in waters approximately -23 m CD.  On June 15 increasing levels of turbidity were observed 

below 15 m where turbidity ranged from 17.1 – 23.4 NTU.  Turbidity at 20 m ranged from 29.7 – 46.8 

NTU. Based on samples taken approximately 100 m up gradient (at Caisson 16) these are likely more 

than 5 NTU above background levels.  However, on June 22 turbidity from 15 - 20 m bwl ranged from 2.1 

– 4.5 NTU, which indicates that deeper turbidity plumes on June 15 may have been related to 

background turbidity issues, rather than specific impacts of marine works. 

2.1.3 Fish & Fish Habitat 

As per the FAA guideline that no destruction or damage to fish or fish habitat outside the FAA occur, VPA 

surveyed the channels formed north of the Perimeter Dike, and Hemmera continued to monitor them.  

The channels have formed immediately north of the Perimeter Dike, in the area south of C1 and the end 

of the Perimeter Dike (C5), and run in an easterly direction (Photo 5).  This area is an inter-tidal zone with 

eel-grass beds.  The channels pass through the eelgrass beds, causing some loss of total area (eelgrass 

beds are brown and patchy) (Photo 6).  No visible increase or change in this area was noted during the 

period of site works.  Filling in Fill Area 1, to begin on June 29, has the potential impact this area.  

Hemmera will monitor this area for any changes as that activity begins. 

2.1.4 Marine Mammals 

Hemmera monitored for marine mammals within 1 kilometres (km) of active pile driving and dredging 

activities for 10 minutes each day until June 18.   No whales or other such marine mammals were 

observed. A seal was repeatedly observed within the construction footprint at various times, during both 

active an inactive underwater works.  On June 19 at 10:30 am, a pod of Orca Whales were sighted 

approximately 3 km southeast of the project area proceeding east until out of site.  They were not 

observed to approach within 1 km of active site works.  At VPA’s request marine mammal monitoring was 

increased to approximately hourly monitoring, for 2 - 10 minutes each hour, with high-powered binoculars 

or a scope, while onsite.  No further marine mammals, other than the seal, were observed during the 

period of site works,  

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera. 
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2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• The VPA has surveyed the channels, and Hemmera will continued to monitor channelling of 

sediments adjacent to the dikes.  Turbidity within the major channel was within background 

levels. 

• Hemmera collected water quality (primarily turbidity) measurements from active work areas as 

well as reference areas.  Surface water quality did not exceed background levels.  Hemmera 

continued monitoring sub-surface water quality 30 and 100 m down gradient of marine works.  

Elevated turbidity levels were noted from 10 - 20 bwl which may have been related to the tide, as 

well as elevated turbidity from Fraser River Discharge. 

• Hemmera monitored the channelling north of the Perimeter Dike (see above) for potential impacts 

to eelgrass beds and juvenile salmon.  Hemmera increased the level of marine mammal 

monitoring to hourly. No marine mammals, other than seals, were sighted. 

2.2.2 Current Action Items 

• Pumping of Dredged material into Fill Area 1 is expected to begin June 29.  Hemmera will monitor 

this activity as per the FAA and environmental management plans produced by both the VPA and 

DCL, with specific focus on potential turbidity plumes, increased channelling north and east of the 

Perimeter Dikes and Containment Dike 1, and impact to fish habitat such as eel-grass beds. 

• Hemmera will continue to collect surface and sub-surface water quality (primarily turbidity) 

measurements from active work areas as well as reference areas to determine construction 

related impacts to water quality. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including fish and marine mammals.  The 

specific species of note is juvenile salmon.  

 

3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

No Brant Geese were observed within the inter-causeway area during the period of site works.   

Other birds observed incidentally include: 
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• On June 21 it was noted that species generally observed utilizing the inter-causeway area include 

Great Blue Herons, Caspian Terns, Ring-Billed and Glaucous Winged Gulls, Black 

Oystercatchers, Greater Scaup, Bald Eagles, Osprey, and Pelagic and Double-Breasted 

Cormorants. 

• Great Blue Herons  (between 3 and 10) were observed at any given time on the Perimeter Dike, 

immediately north of the Perimeter Dike and within Fill Area 1 at multiple points throughout the 

Period of Site Works. And the flock of over 100 Great Blue Herons were usually observed 

foraging in the Inter-causeway area along the tide line.  Dredging activities were not noted to 

impact their activities.   

• A flock of over 100 gulls have taken to resting on the perimeter dike. 

• During the period of site works diving birds, such as pelagic and double-breasted cormorants 

were observed on buoys and logs within 500 m of active dredging. 

• On June 27, the osprey was observed on a settlement gauge within Fill Area 1. 

 

3.1.2 Air Quality 

The weather was dry for much of the period of site works.  As minimal works were being conducted on 

the dikes and along the foreshore, however, minimal dust clouds were generated. 

3.1.3 Noise Monitoring 

Dredging: 

During May the Columbia suction cutter dredge ship was demobilized to install a longer ‘ladder’ to enable 

dredging in waters greater than – 15 m CD.  Installation of the new ladder included an additional engine 

on the starboard deck and an additional pump located halfway down the new ladder.  Silencers requested 

by the VPA were ordered and are stored at the FRPD yard but have not yet been installed on the 

Columbia. Dredging recommenced on June 3. On June 19 Hemmera was asked to recommence noise 

monitoring within 6 m of the active dredge and several perimeter locations around the inter-causeway 

area.  Monitoring on the dredge was conducted on June 18, 19, 20, 21, and 27.  Monitoring at the 

perimeter locations was conducted on June 20, 21, and 28.  See Table 1. 

Average noise measurements have been taken from the Columbia deck on five days to date, at times 

ranging from afternoon through evening.  Average noise measurements on the port deck ranged from 

84.1 – 99.0 dBA and 92.6 – 101.3 dBC.  Average Noise measurements on the starboard deck, adjacent 

to the additional engine, ranged from 84.8 – 100.0 dBA and 93.3 – 105.5 dBC.  The minimum recorded 

values on the dredge were 80.3 dBA and 88.2 dBC, while the maximum recorded values were 102.6 dBA 

and 107.9 dBC. 
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At Berth 2 during active dredging, dBA ranged from 58.0 – 68.0 and dBC ranged from 71.0 – 81.0.  There 

was no additional traffic or noise at this location and the data reflects a minimal range similar to that 

measured on the dredge.  The minimum recorded values were 58.0 dBA and 74.1 dBC, while the 

maximum recorded values were 68.0 dBA and 78.0 dBC. 

The farthest location monitored was the English Bluffs, from a park in a residential neighbourhood.  The 

average readings here were the lowest, with average dBA ranging from 43.9 – 48.0, and average dBC 

ranging from 62.4 – 65.8.  The minimum recorded values were 33.7 dBA and 49.9 dBC, while the 

maximum recorded values were 62.2 dBA and 80.9 dBC. 

The lowest recorded values overall were 20.7 and 21.4 dBA on the Deltaport Causeway and the Ferry 

Causeway respectively, and 49.9 and 51.2 dBC at the English Bluffs and the Ferry Causeway 

respectively.  The highest recorded values, excluding the dredge, were 83.0 and 84.0 dBA on the 

Deltaport Causeway and the Ferry Causeway respectively, and 101.8 dBC on the Deltaport Causeway.  

Note that these values are higher than those recorded at Berrth 2, despite the farther distance.  This is 

the result of traffic in these Causeways. 

Hemmera will continue to monitor these locations on a regular basis while dredging is ongoing.   

 

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 

 

Hemmera trusts that this summary is satisfactory to your requirements.  Please feel free to contact the 

undersigned at 604-669-0424 regarding any questions or further information that you may require. 

 
 
Report prepared by: 
HEMMERA        

 
Celeste Sargent 
Environmental Monitor 
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Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
Project Manager 
 
 
Attachments: Table 1.  Noise Monitoring Data Summary, June 29, 2007 
 



File: 499-002.09 Report # DFO 07-020
Date July 5, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 1: Dewatering pump, pipes, generators, and fuel tanks installed on Containment Dike 1. 
Photo taken June 27, 2007

PHOTO 2: Fuelling of the fuel tanks installed on Containment Dike 1.  Photo taken June 25, 2007
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storage
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DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 2: Erosion of Pod 4 Perimeter Drain excavation west of MH 4-9 at former outflow.  Photo 
taken June 25, 2007

PHOTO 2:. Erosion at the Electrical Cable Trench.  Note the collapse of soils under the 
asphalt and collection of sediment at the water line.  Photo taken June 25, 2007
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SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 5: Channeling north of the Perimeter Dike. Photo taken facing east on June 16, 2007

PHOTO 6:.  Eel-grass beds north of the Perimeter Dike.  Channels cut through from the left to 
right (west to east).  Photo taken facing north on June 16, 2007

Brown and patchy 
eel-grass bed

End of Dike (C5)

End of Dike (C5)



Table 1
Noise Monitoring Data Summary

 June 29, 2007
Deltaport Third Berth Expansion Project: Environmental Monitoring

499-002.09

Location 1: Columbia Port Deck
Location 2:                             Columbia 

Straboard Deck          (additional Location 3: Berth 2 Location 4: Deltaport Causeway
Time dBA dBC dBA dBC dBA dBC dBA dBC

Date of day Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave
Dredging in waters less than - 5 CD March 28 through April 25, 2007

5-Apr-07 morning 91.5* 91.5*
11-Apr-07 afternoon 82.0 92.0 58.0 78.0
12-Apr-07 morning 94* 94*
16-Apr-07 afternoon 87.0 88.9 88.0 88.7 91.2 90.0
19-Apr-07 noon 98.8* 98.8*
20-Apr-07 afternoon 85.0 90.0 87.0 94.2 96.6 95.8
24-Apr-07 noon 89.5 90.0 90.0 93.4 96.2 94.6

Dredging in waters greater than - 5 CD June 5, 2007 through the present
18-Jun-07 evening 82.5 96.2 89.4 91.4 93.8 92.6 99.5 100.4 100.0 105.1 105.9 105.5
19-Jun-07 afternoon 89.3 98.6 94.0 92.0 100.0 96.0 95.4 96.8 96.1 100.3 102.7 101.5
20-Jun-07 afternoon 96.3 102.0 99.2 98.8 103.8 101.3 99.2 99.6 99.4 103.5 104.5 104.0 62.3 67.0 64.7 74.1 77.9 76.0 42.0 83.0 62.5 62.0 101.8 81.9

21-Jun-07 afternoon 80.7 87.5 84.1 88.2 99.8 94.0 80.3 89.3 84.8 88.4 98.1 93.3 20.7 76.7 48.7 55.7 91.8 73.8
27-Jun-07 afternoon 95.3 102.6 99.0 98.0 102.9 100.5 96.2 101.3 98.8 102.3 107.9 105.1
28-Jun-07 afternoon 58.0 68.0 63.0 81.0 78.0 79.5 42.8 79.4 61.1 62.1 88.9 75.5

Notes:
* measurement recorded as dB only

1 of 2



Table 1
Noise Monitoring Data Summary

 June 29, 2007
Deltaport Third Berth Expansion Project: Environmental Monitoring

499-002.09

Location 5: TFN Lands Location 6: Ferry Causeway Location 7: English Bluffs Location 8: Tsatsu Townhouses
Time dBA dBC dBA dBC dBA dBC dBA dBC

Date of day Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave Min Max Ave
Dredging in waters less than - 5 CD March 28 through April 25, 2007

5-Apr-07 morning
11-Apr-07 afternoon 39.0 41.0 95.0 63.0
12-Apr-07 morning
16-Apr-07 afternoon
19-Apr-07 noon
20-Apr-07 afternoon
24-Apr-07 noon

Dredging in waters greater than - 5 CD June 5, 2007 through the present
18-Jun-07 evening
19-Jun-07 afternoon
20-Jun-07 afternoon 37.0 66.0 51.5 64.0 72.0 68.0 38.0 84.0 61.0 66.0 84.0 75.0
21-Jun-07 afternoon 21.4 72.0 46.7 51.2 78.9 65.1 33.7 62.2 48.0 50.6 80.9 65.8
27-Jun-07 afternoon
28-Jun-07 afternoon 60.1 71.1 65.6 54.8 58.2 56.5 50.0 78.5 64.3 56.4 94.8 75.6 37.5 50.3 43.9 49.9 74.9 62.4 45.9 53.1 49.5 69.3 73.3 71.3
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Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 June 29 to July 6, 2007 

Distribution: Brad Fanos, DFO 
Kristie Trainor, EC 
Patrick Craig, VPA 

  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
  Geoff Wickstrom, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), Vancouver Pile 

Driving Ltd. (VPD), Fraser River Pile and Dredge (FRPD).  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and Deltaport 

Constructors Limited (DCL).   Additional environmental monitoring information, beyond that required as 

part of the FAA, has been included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS  

Please see Table 1, and Figures 1 and 2 below for weather and tidal data for the period covered in this 

report: June 29 to July 6, 2007. 

Table 1. Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

 
Sea conditions 

 

Past 24 hr 
precipitation 

(mm) 

June 29 
11:30 – 18:30 

Partly cloudy, 17 ºC, light showers, wind 
SW 10 km/hr 0.2 m chop 3.5 

July 1 
09:00 – 13:45 

Sunny, 19 ºC, wind W 15 km/hr 0.1 m chop 0 

July 2 
09:00 – 14:20 

Sunny, 22 ºC, wind 15 km/hr 0.2 m chop 0 

July 3 
14:30 – 18:30 

Sunny, 21 ºC, wind N 10 km/hr Calm 0 

July 4 
13:40 – 18:45 

Sunny, 24 ºC, wind SW 10 km/hr Calm 0 

July 5 
14:50 – 21:45 

Sunny, 25 ºC, wind SE 10 km/hr Calm 0 

July 6 
11:30 – 21:15 

Sunny, 25 ºC, wind SW 10 km/hr 0.1 m chop 0 
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Figure 1. Tidal data for Tsawwassen during the period of June 29 – July 5. 
Source: http://www.tides.gc.ca/

 

Figure 2. Tidal data for Tsawwassen during the period of July 6 – July 12. 
Source: http://www.tides.gc.ca/

 

 

 

http://www.tides.gc.ca/
http://www.tides.gc.ca/
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1.2 ENVIRONMENTAL WINDOWS 

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

1.3.1 Works During Monitoring Period 

Various works were conducted during this period: FRPD continued dredging the Caisson Extension 

Trench in water greater than – 5 m CD; on June 29, FRPD began diversion of D2 dredgeate material from 

the Columbia into Fill Area 1, and have continued since; the FRPD Titan began depositing freshly 

dredged Fraser River sand at an underwater storage area a few hundred meters east of the Perimeter 

Dike’s far eastern side; Vancouver Pile and Dredge (VPD) conducted a few days of vibratory sheet pile 

driving in the Tug Basin; VPD continued clamshell dredging along the toe of Caisson 16 and disposal of 

materials at the at-sea disposal site continued; the electrical line installation ditches near the Seaspan tug 

basin tie-in on Pod 4, and on the Perimeter Dike near C4, remained inactive and open.   

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging in the Caisson Extension Trench and at-sea disposal of dredged material will continue, 

as will diversion of dredged material from the Columbia to Fill Area 1, and deposition of Fraser River sand 

at the underwater stockpile approximately every 7 hours by the FRPD Titan.  Secondary dredging and 

diversion of this stockpiled sand to Fill Area 1 is expected to begin within a week.   

DCL:  VPD clamshell dredging of the Caisson 16 toe will continue.  Vibratory sheet pile driving will 

continue in the Tug Basin.   

Ground densification is expected to begin with some testing in the Caisson Extension Trench in waters 

greater than - 5 m CD later this month.  Some testing is expected to begin in the next week. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 

2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Hemmera monitored FRPD suction cutter dredging in the south end of the Caisson Extension Trench 

near Caisson 16 for turbidity.  No visible turbidity plumes were observed during the period of Site works.   

Water quality measurements showed that turbidity levels were within background levels. 
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Hemmera monitored the VPD clamshell dredging activities along the toe of Caisson 16.  The dredged 

material ranged in grain size from rock to sand, and appeared to be clean with minimal fines.  As 

previously observed, localized turbidity was high but dissipated quickly and no downgradient turbidity 

plumes were noted.  Turbidity levels 30 m from the active site were within background levels.  In addition, 

VPD was observed to be minimizing the extent of the dredging impact by placing the receiving barge 

immediately beside the dredging location.  

2.1.1 Sedimentation, Erosion and Runoff Control 

While sand bags were installed to protect it from surface runoff, the electrical trench excavation near the 

Seaspan tie-in on Pod 4, and the corresponding trench near C4 on the Perimeter dike, remained exposed 

and un-armoured (Photo 1).  While not significantly impacted by tidal erosion, this area would be 

susceptible to erosion during a heavy rain event.  During the week Hemmera monitored for turbidity in the 

vicinity of these ditches, but there was no rain this week and no turbidity plumes were visible.   

At Caisson 16, where the exposed northwest corner had been causing a long-term erosion issue, the rock 

armouring placed earlier continues to help to mitigate localized turbidity and erosion from that slope.   

2.1.2 Water Quality 

Hemmera visually monitored water quality each day during this reporting period, with measurements 

taken every day except June 30th. 

Perimeter Dike 

Diversion of D2 dredgeate material from the FRPD Columbia into Fill Area 1 began at approximately 

12:15 on June 29th, and has continued since then with only a few interruptions for equipment servicing 

(Photo 2).  This dredgeate filling began adjacent to the Perimeter Dike’s inside edge, where it is joined by 

the Containment Dike.  Filling throughout the week has continuously progressed along the Perimeter Dike 

west to C3 and then north towards C2.  

Within 45 minutes of this diversion to Fill Area 1 commencing, highly turbid water was observed flowing 

from the Perimeter Dike’s adjacent outside edge into the aquatic environment; DCL and VPA were 

immediately notified of this occurrence.  The turbidity level of this outflow was above 1000 Nephelometric 

Turbidity Units (NTU), well above background levels measured at 1.0 – 3.7 NTU that day.   

The contractor had expected that, over time, pore spaces within the Perimeter Dike would clog with fine 

material and thus eventually become effective at filtering out suspended sediment until reaching 

acceptable turbidity levels.   However, the flow emanating from the Perimeter Dike continued to contain 

exceptionally high turbidity levels throughout the week, measuring 512, 576, and 851 NTU. 
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During the ebbing tides, the large C-shaped embayment area outside the Perimeter Dike into which this 

turbid water flowed was visually observed to have significantly elevated turbidity, and was measured at 

ranging between 309 NTU close to the dike, and 197 and 166 NTU towards the plume’s distant edge.  

While this plume was observed flowing seaward with the ebbing tide (Photo 3), it dispersed to 

background levels within 100 m east of the Perimeter Dike’s far northeastern corner.   

On July 3rd, in an effort to direct dredgeate water away from the Perimeter Dike towards the overflow 

pump situated halfway along the Containment Dike, bulldozers operating within Fill Area 1 were observed 

creating a sediment berm angled away from the Perimeter Dike (Photo 4).  However, water continued to 

circulate back towards, and through, the Perimeter Dike.   

On July 5th, with the purpose of increasing the Perimeter Dike’s filtering ability, a single front end loader 

began dumping sand along the Perimeter Dike’s inside edge between C1 and C2 (Photo 5), and on July 

6th, dumped another layer of sand over the same section.  This sand was observed to have little effect on 

the highly turbid water which continued to flow out of the immediately adjacent portion of the Perimeter 

Dike (Photo 6).  In contrast, Hemmera noted all week that, as D2 dredgeate material accumulated west 

and then north along the Perimeter Dike’s inside slope, those portions no longer contributed noticeable 

levels of turbidity to the adjacent marine environment.  The Perimeter Dike’s entire inside edge should be 

sealed with D2 material by the end of July 7th, and this is anticipated to significantly reduce the turbidity 

and water flow through the dike. 

Turbidity levels on the Containment Dike’s outside edge remained at clear background levels throughout 

the week, and on July 4th, Hemmera observed schools of small silver fish (possibly juvenile salmonids) 

swimming in the bordering eel grass. 

Suction Cutter and Clamshell Dredging 

Hemmera continued to monitor active suction cutter dredging in the Caisson Extension Trench.  No 

associated turbidity was visible at the surface, and a surface reading 10 m downgradient was within 

background levels. 

Hemmera measured turbidity at 0.5, 5, 10, 15, and 20 m depth intervals 30 m downgradient of the active 

suction cutter dredge, as well as at 0.5, 5, and 10 m depth intervals 100 m downgradient from the same 

dredge.  These readings ranged between 0.7 and 4.7 NTU (30 m downgradient at 20 m depth).  

Background readings at the same depths ranged from 1.0 to 3.7 NTU (20 m depth.) 
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FRPD Titan 

Hemmera visually observed the FRPD Titan deposit three loads of freshly dredged Fraser River sand at 

the underwater stockpile located a few hundred meters east of the Perimeter Dike’s far eastern edge.  For 

30 minutes after each deposit, the surface waters were carefully observed and no excess turbidity was 

visible (Photo 7).  On July 5, surface turbidity was measured at 4.19 NTU within 5 minutes of the Titan’s 

sand dumping, below the 7.37 NTU background reading taken a few minutes earlier.  On July 6th turbidity 

readings were taken above the stockpile within 10 to 16 minutes of dumping, at 5, 10, 15, and 20 m 

depths, with respective readings of 1.7, 2.3, 10.6, and 9.7 NTU.  Background turbidity readings at the 

same depths ranged between 0.9 and 1.4 NTU.   

Vibratory Pile Driving 

Hemmera monitored active vibratory pile driving for the new Tug Basin.  No turbidity plume was visible, 

and surface turbidity 10 m downgradient was within background levels. 

2.1.3 Fish & Fish Habitat 

Hemmera observed continued channelling in the inter-tidal sediment immediately outside the Perimeter 

Dike (Photo 8).  This channelling was actively eroding (Photo 9), and may have increasingly impacted 

the downstream area through sedimentation. 

2.1.4 Marine Mammals 

Hemmera conducted marine mammal monitoring on June 29, and on July 1, 2, 4, 5, and 6.  Observations 

were conducted for periods of 10 minutes, focussing on the area within 1 km of active dredging.  Between 

one and seven harbour seals were observed each day.  While no whales or dolphins were observed 

within 1 km of the construction area, DCL spotted a pod of Orca passing by farther south early during the 

morning of July 4. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Hemmera monitored surface and subsurface turbidity related to marine works.  Elevated turbidity 

was noted outside the Perimeter Dike in association with diversion of D2 dredgeate from the 
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FRPD Columbia into Fill Area 1.  Elevated, but acceptable, turbidity was noted at depth in 

association with sand dumping at a temporary underwater stockpile by the FRPD Titan. 

• Hemmera monitored for impacts to wildlife including fish and marine mammals.  Active channel 

erosion north of the Perimeter Dike may have impacted areas adjacent to the perimeter dike, a 

habitat for juvenile salmon, and whales have been sighted more than 3 km from site works.   

2.2.2 Current Action Items 

• Hemmera will continue to collect water quality (primarily turbidity) measurements from active work 

areas as well as reference areas to determine construction related impacts to surface water 

quality.  Hemmera will continue to monitor sub-surface water quality 30 and 100 m down gradient 

of marine works. 

• Hemmera will continue to monitor construction activities as per the FAA and environmental 

management plans produced by both the VPA and DCL. 

• Hemmera will continue to monitor for impacts to wildlife including marine mammals and fish, 

particularly juvenile salmon.  Hemmera will monitor the channelling north of the Perimeter Dike for 

potential impacts to eelgrass beds and juvenile salmon.  VPA has now requested that marine 

mammal monitoring be conducted a few times per site visit. 

3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

No Brant Geese were observed within the inter-causeway area during the period of site works.   

Other birds observed incidentally include the following: 

• Approximately 20 Great Blue Herons were regularly observed within the project area, on the 

perimeter dike and in Fill Area 1. Dredging activities were not observed to disturb them. 

• The larger flock of Great Blue Herons, more than 100, were observed most days foraging in the 

tide line in the inter-causeway area.  During low tide they were as close as 100 m north of the 

project area.  Dredging activities were not observed to disturb them.  

• During the period of site works the osprey was not sighted within the project area. 

• On July 6, a Bald Eagle was observed perched on a pole within Fill Area 1 (Photo 10). 

• Diving birds, primarily cormorants were observed on buoys within the project area.  Dredging 

activities were not observed to disturb them. 
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• At least 100 gulls have begun frequenting Fill Area 1 as well as the top surface of the Perimeter 

Dike, apparently foraging around the dredgeate material. 

 

3.1.2 Air Quality 

The weather was dry for this period of site works.  The only significant dust that was observed was from 

the front end loader, on July 5 and 6 that had a 10 minute roundtrip journey along the Perimeter and 

Containment Dikes to load and dump its sand.   

3.1.3 Noise Monitoring 

Dredging 

VPA has asked Hemmera to provide limited noise monitoring services to supplement those of its primary 

noise consultant.  Hemmera therefore conducted noise monitoring twice this week on the Columbia’s 

deck and nearby at Caisson 16. 

On the Columbia’s port deck, noise intensity ranged from 81.1 to 92.7 dBA with an average of 86.6 dBA, 

and from 89.0 to 101.2 dBC with an average of 95.1 dBC.  Correspondingly, on the Columbia’s starboard 

deck, noise intensity ranged from 87.5 to 94.6 dBA with an average of 91.0 dBA, and from 94.6 to 101.4 

dBC with an average of 96.9 dBC. 

At nearby Caisson 16, noise intensity ranged from 56.1 to 68.2 dBA with an average of 61.7 dBA, and 

from 63.4 to 91.1 dBC with an average of 75.7 dBC.  

 

3.2 ACTION ITEMS & FOLLOW UP 

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 
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Hemmera hopes that you find this summary satisfactory.  Please feel free to contact the undersigned at 

604-669-0424 regarding any questions or further information that you may require. 
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Michael R. Stephen, B.Sc., Dip. Env. Tech. 
Environmental Monitor 
 
 
 
Report peer reviewed by: 
HEMMERA 

 
Michael Geraghty, M.Sc., P.Geo. 
Senior Environmental Scientist 
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File: 499-002.09 Report # DFO 07-021
Date July 09, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 1: Sand bags to help prevent erosion at the Pod 4 Electrical Cable Trench (June 29).

PHOTO 2: D2 Dredge material entering Fill Area 1 (June 29).



PHOTO 3: Ebbing tide: turbid water, in foreground, flowing north and then east around
the Perimeter Dike (at P8) towards the new tug basin area (July 4).

PHOTO 4: Sediment berm directing dredgeate water away from the Perimeter Dike
between C3 and C4, in the immediate foreground (July 3).

File: 499-002.09 Report # DFO 07-021
Date July 09, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 5: Filter sand placement on the inside of the Perimeter Dike between C1 and C2
(July 5).

PHOTO 6 : High tide: turbid water flowing out of the Perimeter Dike between C1 and C2
(July 6).

File: 499-002.09 Report # DFO 07-021
Date July 09, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring



PHOTO 8: Low tide: channels as seen looking east from the Perimeter Dike between
C2 and C3 (July 4).

File: 499-002.09 Report # DFO 07-021
Date July 09, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 7 : Clear surface water sample taken from directly above the sand stockpile
Dumped by the FRPD Titan, seen leaving in the distance (July 5).



File: 499-002.09 Report # DFO 07-021
Date July 09, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 9 : Flooding tide: slumping of mud flat channels, 2 m east from Perimeter Dike,
Midway between C2 and C3 (July 4).

PHOTO 10 : Eagle perched on depth marker in Fill Area 1 (July 6).
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Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), Vancouver Pile 

Driving Ltd. (VPD), Fraser River Pile and Dredge (FRPD).  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans produced by both the Vancouver Port Authority (VPA) and Deltaport 

Constructors Limited (DCL).   Additional environmental monitoring information, beyond that required as 

part of the FAA, has been included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS  

Please see Table 1 and Figures 1 below for weather and tidal data for the period covered in this report: 

July 6 to July 12, 2007. 

Table 1. Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

 
Sea conditions 

 

Past 24 hr 
precipitation 

(mm) 
July 6, 2007;  
11:30 – 21:15 Clear, sunny (SW 10 km/hr, 25ºC) 0.1 m chop 0.0 

July 7, 2007;  
15:00 – 20:30 

Clear (SW 10 km/h, 20oC) Calm 0.0 

July 8, 2007;  
15:00 – 21:30 

Clear (S 15 km/h, 19oC) Calm 0.0 

July 9, 2007;  
8:00 – 1:00 

Sunny (wind NW up to 39 km/h, 20°C) 0.5 m chop 0.0 

July 10, 2007;  
9:30 – 3:00 

Clear (NW 15 km/h, 28oC) 0.7 m chop 0.0 

July 11, 2007;  
14:00 – 16:15 

Clear (NW 20 km/h, 27oC) 0.3 m chop 0.0 

July 12, 2007;  
13:15 – 16:45 

Clear (SW 17 km/h, 31oC) 0.1 m chop 0.0 

 

Figure 1. Tidal data for Tsawwassen during the period of July 6 – July 12.  Source: http://www.tides.gc.ca/

http://www.tides.gc.ca/


Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – July 6, 2007 to July 12, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -3- July 18, 2007 

1.2 ENVIRONMENTAL WINDOWS 

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

1.3.1 Works During Monitoring Period 

During this period of site works, dredging of dredge material 2 (D2) from the Caisson Extension Trench in 

water greater than – 5 m CD and pumping of D2 into Fill Area 1 continued 24 hours (hrs) a day, 7 days a 

week with the exception of a 16 hr shutdown from July 7 - 8; on July 8 placement of D2 along the inside 

slope of the Perimeter Dike up to the High High Water Level (HHWL) was completed (Photo 1); de-

watering of Fill Area 1 continued with sediment laden waters diverted to the at-sea disposal site; during 

the 16 hr shut-down 2 barges of mattress rock were placed in the Caisson Extension Trench with a 

clamshell attachment (Photo 2); VPD clamshell dredging along the toe of Caisson 16 continued;  the 

FRPD Titan continued depositing Fraser River sand in the Staging Area east of the Caisson Extension 

Trench  approximately every 7 hrs with some delays due to high winds on July 9 and 10; and vibratory 

sheet pile driving in the new Tug Basin continued. 

1.3.2 Ongoing and Upcoming Works 

FRPD: Dredging of D2 in the Caisson Extension Trench, pumping into Fill Area 1, and deposition of 

Fraser River sand at the Staging Area approximately every 7 hrs by the FRPD Titan is scheduled to 

continue through the end of July.  

DCL:  VPD clamshell dredging in the Caisson Extension Trench is scheduled to continue as is vibratory 

sheet pile driving in the new Tug Basin. 

Ground densification is expected to begin in the Caisson Extension Trench in waters greater than - 5 m 

CD once dredging has been completed and mattress rock has been placed.  Some testing is expected to 

begin in advance. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 
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2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

Dredging, Excavation, Ground Densification, Pile Driving, Equipment, and Materials 

Hemmera monitored FRPD suction cutter dredging in the north end of the Caisson Extension Trench near 

the end of the Perimeter Dike (C5) for turbidity.  No visible turbidity plumes were observed down gradient 

of active dredging during the period of Site works.   Water quality measurements showed that turbidity 

levels in the water column were within background levels. 

Placement of sediment along the south side of the Perimeter Dike up to the HHWL was observed to 

effectively divert waters towards the de-watering pump and minimize flow of turbid waters through the 

Perimeter Dike (Photo 1). 

On July 7, a section of the western slope of the Caisson Extension Trench, adjacent to Perimeter Dike 

C5, sloughed.  Dredging and filling activities were suspended for 16 hrs while 1.5 barges of mattress rock 

were placed with a clamshell to shore up this section of the caisson trench (Photo 2). 

Hemmera observed the placement of the mattress rock and noted that the material had a high level of 

fines (Photo 3) and, while placement was done carefully, was generating turbidity plumes.  Clamshell 

dredging east of Caisson 16 on July 10 was also observed to be generating more turbidity than usual, 

although measured turbidity levels were still within background (Photo 4). 

The FRPD Titan continued to place Fraser River sand in the Staging Area approximately every 7 hours.  

No turbidity plumes were noted and water quality in the water column 30 m down gradient continued to be 

within background levels. 

2.1.1 Sedimentation, Erosion and Runoff Control 

A silt-fence was installed in the Electrical Cable Trench but was placed below the tide-line and has been 

clogged and entangled with tidal debris (Photo 5).  Localized turbidity plumes are noted regularly at high 

tide.  Due to dry weather conditions, no weathering effects were noted this week.  However, this area 

continues to be susceptible to erosion during a heavy rain event.   

Hemmera monitored Containment Dike 1 for any changes in permeability once the Perimeter Dike was 

sealed.  On July 10, turbid water was visible flowing through the length of Containment Dike 1 (Photo 7), 

and a high velocity channel was observed to have formed at the south end of the dike adjacent to the 

Westshore Boat Launch (Photo 8). Turbidity levels were above background levels up to 150 m east of 

the Containment Dike (Photo 4), with the highest levels near the Westshore Boat Launch.  On June 11 

and 12 the plume had dissipated and turbidity levels were within background levels with the exception of 



Fisheries and Oceans Canada  HEMMERA 
Weekly Environmental Report – July 6, 2007 to July 12, 2007  File: 499-002.09 
Deltaport Third Berth Expansion -5- July 18, 2007 

the area in the vicinity of the Westshore Boat Launch, which continued to be visibly turbid. Turbidity levels 

may be affected by the silt composition of the dredged material as well as the tide level. 

2.1.2 Water Quality 

Hemmera visually monitored water quality each day during this reporting period.  Surface water quality 

was monitored with the HANNA handheld turbidity meter on July 7, 8, 10, 11, and 12.  Subsurface water 

quality was monitored down gradient of marine construction with the YSI 6600 Sonde on July 6 and 8.  

High background turbidity was observed on the west side of the Deltaport Causeway, but background 

turbidity east of the causeway was observed to be low.   

Background surface turbidity levels collected with the HANNA Handheld Turbidity Meter ranged from 0.25 

– 7.78 nephelometric turbidity units (NTU).  Turbidity was high overall on July 7 and a maximum 

background turbidity level of 12.73 NTU was recorded.  Background turbidity levels collected with the YSI 

6600 Sonde ranged from 1.7 – 2.6 NTU from 0 - 5 m below water level (bwl), and 0.9 – 9.5 from 10 – 20 

m bwl.   

Perimeter Dike 

Surficial turbidity within a 30 m radius of Perimeter Dike C5 ranged from 0.63 – 13.79 NTU but did not 

exceed 5 NTU above background on any given day.  Subsurface turbidity 30 m north of C5 on July 8 

ranged from 6.5 – 121.6 NTU at 5 - 10 m bwl.  It was noted that over the previous 24 hrs, sloughing and 

backfilling with mattress rock had occurred in this region. 

Suction Cutter and Clamshell Dredging 

Hemmera continued to monitor active suction cutter dredging in the Caisson Extension Trench.  Water 

quality at the surface and within the water column down gradient of active dredging were within 

background levels. 

On June 10, Hemmera noted that clamshell dredging east of Caisson 16 was generating a visible turbidity 

plume, water quality was within background levels however.  Surface and subsurface turbidity levels did 

not exceed 5 NTU above background levels on any day. 

FRPD Titan 

Hemmera observed the FRPD Titan continue to unload Fraser River sand at the Staging Area located 

east of the Caisson Extension Trench.  On July 6 and 8 Hemmera monitored water quality in the water 

column in the vicinity of the Staging Area within a few minutes of unloading.  Air bubbles, but no turbidity 

plume was visible at the surface.  Turbidity at all depths measured was within background levels.    
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Vibratory Pile Driving 

Hemmera monitored works at the new Tug Basin.  Vibratory Pile driving was not directly observed, and 

no water quality measurements were taken.  No turbidity plumes were noted in the vicinity of the new Tug 

Basin. 

2.1.3 Fish & Fish Habitat 

Hemmera observed the channels formed in the inter-tidal sediment immediately north of the Perimeter 

Dike.  On July 9 the Perimeter Dike was sealed with D2 material and the flow of turbid water through the 

dike was limited.  Since then, Hemmera observed minimal flow through these channels during the 

outgoing tide and surficial turbidity remained within background levels 30 m radius of Perimeter Dike C5.   

2.1.4 Marine Mammals 

Hemmera conducted marine mammal monitoring on July 6, 8, 9, 10, 11, and 12.  The dredge was 

inactive during the site visit on July 7. Monitoring was conducted for 2 - 5 minutes approximately every 

hour while onsite, focussing on the area within 1 kilometre (km) of active dredging.  No whales or dolphins 

were observed within 1 km of the construction area during the period of site works.  Between one and 

seven harbour seals were observed each day. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera. 

 

2.2 ACTION ITEMS 

2.2.1 Follow-up From Previous Report 

• Due to movement of highly turbid waters through the Perimeter Dike and associated dendritic 

channel cutting during with the D2 filling, DCL were put on notice the previous week, by VPA, of a 

potential shutdown should the turbidity continue. VPA requested that DCL place clean Sechelt 

sand at the HHWL as an interim measure until D2 fill could be used to create a filter berm on the 

inside of the Perimeter Dike; VPA placed a phone to Brad Fanos on July 06, 2007 and a 

message was left with voicemail. Placement of the Sechelt sand started at C1 moving south. 

Placement of D2 fill proceeded quickly along the south side of the Perimeter Dike towards C1 in 

order to seal the dike and minimize total fines released to the marine environment. This sealing of 

the perimeter dike was completed on July 9. A follow-up progress e-mail was sent by VPA to 

Brad Fanos on July 10, 2007. 
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• Hemmera continued to monitor turbidity adjacent to the exterior of the Perimeter Dike and 

movement of water and fines through Perimeter Dike 1 has been greatly reduced. Hemmera 

continued to monitor turbidity adjacent to the exterior of the Perimeter Dike.  As mentioned in 

Section 2.1.3 above, decreased turbidity, water flow, deposition and channelling was observed 

north of the Perimeter Dike after July 9, although visible turbidity levels were still high immediately 

north of C4. Surficial turbidity remained within background levels 30 m radius of Perimeter Dike 

C5 (Photo 9). 

• VPA have indicated they will complete a habitat assessment once tides are low enough. 

• VPA may request that Northwest Hydraulic Consultants (NHC) assess whether the dendritic 

channels are temporary or reversible. 

2.2.2 Current Action Items 

• Hemmera will continue to monitor turbidity along the length of Containment Dike 1 and the 

channelling at the south end of the dike adjacent to the Westshore Boat Launch discussed in 

Section 2.1.1.  

• On July 7, sloughing forced a shut-down of dredging activities, and 2 barges of mattress rock 

were brought in and used stabilize the sloughed area east of Perimeter Dike C5.  Subsurface 

samples taken on July 8 showed a turbidity plume up to 121.6 NTU, and turbidity in the area 

north of C4 were noted to remain visibly high (Photo 10).  Hemmera will continue to monitor 

turbidity, sedimentation and erosion in this area. 

• VPA requested DCL to remove the Columbia suction cutter dredge and complete the remaining 

dredging of the Caisson Trench with a clamshell dredge to avoid further sloughing VPA has 

assessed the scope of work. Hemmera will continue to monitor. 

3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1 CONSTRUCTION AND MARINE WORKS 

3.1.1 Birds 

• On June 8 a Bald Eagle was observed perched on a settlement gauge within Fill Area 1 

• On July 9, Semipalmated plovers (approximately 15) were observed near the north end of 

Deltaport Way. This is consistent with the recognized timing (beginning) of the southward 

migration of shorebirds.  

• Approximately 500-700 gulls continue to flock near the perimeter dike and fill area, apparently 

foraging in the dredged material. Gull species include California gull, glaucous-winged gull, and 

ring-billed gull. 
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• Caspian terns have also been noted within the project footprint and foraging in Fill Area 1. 

• Approximately 20 Great Blue Herons were regularly observed within the project area, on the 

perimeter dike and in Fill Area 1. Dredging activities were not observed to disturb them. 

• The larger flock of Great Blue Herons, more than 100, were observed most days foraging in the 

tide line in the inter-causeway area.  During low tide they were as close as 100 m north of the 

project area.  Dredging activities were not observed to disturb them.  

• 2 Black Oyster Catchers were often observed on and around the VPD barge 

• Diving birds, primarily cormorants, were observed on buoys within the project area.  Dredging 

activities were not observed to disturb them. 

• During the period of site works the osprey was not sighted within the project area. 

3.1.2 Air Quality 

The weather was hot and dry for the period of site works.  Hemmera observed that as the sediment 

pumped into Fill Area 1 begins to dry out it poses a potential dust issue.  On July 9 and 10 high winds 

were observed to be generating large dust clouds.  No dust control measures were currently in place.  As 

per DCL’s Environmental Management Plan, “In the event that dust becomes a problem on the site, a 

water spray may be used as a suppressant.  Care will be taken to ensure that the amount of water used 

is insufficient to cause a run-off quality problem.” 

3.1.3 Noise Monitoring 

Dredging 

VPA has asked Hemmera to provide limited noise monitoring services to supplement those of its primary 

noise consultant.  Hemmera therefore conducted noise monitoring during active dredging on June 9, 11 

and 12.  On June 7dredging was suspended for 16 hours and the Columbia was completely shut down 

except for a single auxiliary engine.  Noise monitoring was conducted during this time to determine levels 

close to background.   

On the Columbia’s port deck, noise intensity during active dredging ranged from 75.8 - 85 dBA with an 

average of 80.4, and from 83.7 - 98.8 dBC with an average of 91.2.  On the Columbia’s starboard deck, 

adjacent to the additional engine, noise intensity ranged from 88.9 - 94.9 dBA with an average of 91.9, 

and from 94.6 - 103.1 dBC with an average of 98.9.  During the shutdown noise intensity on both decks 

ranged from 52.4 – 79.5 dBA and 65.4 – 81.1 dBC. 

At Berth 2 during active dredging, dBA ranged from 61.8 – 89.5 decibels and dBC ranged from 67.0 – 

104.6 decibels.  During the shutdown noise intensity ranged from 45.0 – 64.7 dBA and 45.8 – 82.9 dBC 

VPD barges, cranes and boats around Caisson 16 contributed to the high dBC values on all days. 
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The farthest location monitored was the English Bluffs, from a park in a residential neighbourhood.  The 

average readings here were the lowest, with average dBA ranging from 44.8 – 45.3 decibels and dBC 

ranging from 55.9 – 67.5 decibels during active dredging, and dBA ranging from 40.5 – 53.4 decibels and 

dBC ranging from 47.0 – 68.3 decibels during the shut-down. 

The lowest recorded values during active dredging were 38. 5 dBA and 52.1 dBC on TFN Lands.  The 

levels at the English Bluffs and Tsatsu Shores were within 5 decibels.  The highest recorded values 

during active dredging, excluding the dredge, were 89.5 dBA and 102.4 dBC at Berth 2.  The levels along 

the Deltaport and Ferry Causeways were within 5 decibels.  The minimum values during the shutdown, 

with the exception of the dredge, ranged from 38.2 – 45.7 dBA and 31.9 – 53.9 dBC.  With minimum dBA 

at Tsatsu Shores Townhouses, and minimum dBC on TFN Lands.  The maximum recorded values during 

the shutdown, with the exception of the dredge, ranged from 53.4 – 84.9 dBA and 46.2 – 84.9 dBC.  With 

max dBA along the Ferry Causeway and max dBC at Berth 2. 

Hemmera will continue to monitor these locations on a regular basis while dredging is ongoing.   

 

3.2 ACTION ITEMS & FOLLOW UP  

• Hemmera will continue to monitor birds, air quality and noise levels in relation to construction and 

marine works. 
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Hemmera hopes that you find this summary satisfactory.  Please feel free to contact the undersigned at 

604-669-0424 regarding any questions or further information that you may require. 
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Senior Environmental Scientist 
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File: 499-002.09 Report # DFO 07-022
Date July 18, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 1: Completed ‘seal’ on the south side of the Perimeter Dike.  Photo taken July 9, 2007

PHOTO 2: Placement of mattress rock in the western slope of the Caisson Extension Trench.  
Photo taken July 7, 2007



File: 499-002.09 Report # DFO 07-022
Date July 18, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 3: Turbidity in the vicinity of extra mattress rock.  Photo taken July 9, 2007

PHOTO 4: Turbidity plumes from active clamshell dredging east of Caisson 16, and from 
Containment Dike 1.  Photo taken July 10, 2007

End of plume from 
Containment Dike 1

Plume from clamshell



File: 499-002.09 Report # DFO 07-022
Date July 18, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 5: Silt fencing in the Electrical Cable Trench.  Photo taken July 10, 2007

PHOTO 6: Suspended filling activities during dredge shutdown.  Photo taken July 7, 2007



File: 499-002.09 Report # DFO 07-022
Date July 18, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 7: Turbidity east of Containment Dike 1.  Photo taken July 10, 2007

PHOTO 8: A high velocity channel at the south end of Containment Dike 1, thought the 
Westshore Boat Launch.  Photo taken July 10, 2007



File: 499-002.09 Report # DFO 07-022
Date July 18, 2007
DFO Authorization 02-HPAC-PA1-000-000144

SITE: Deltaport Third Berth Environmental Monitoring

PHOTO 9: Decreased flow through channels north of the Perimeter Dike after ‘seal’ completed.  
Photo taken July 10, 2007

PHOTO 10: Turbidity remained visibly high in the region north of C4.  Photo taken July 10, 2007



 
 
 
 
July 26, 2007        Report # DFO 07-023 
File: 499-002.09 
 
 
Fisheries and Oceans Canada 
Pacific Region 
Suite 200 – 401 Burrard Street 
Vancouver, BC V6C 3S4 
 

Attention:  Manager, Environmental Assessment Major Projects (EAMP) 

RE:   Deltaport Third Berth Project: Fisheries Act Authorization 
 02-HPAC-PA1-000-000144: Weekly Environmental Report 
 July 13 to July 19, 2007 

Distribution: Brad Fanos, DFO 
Kristie Trainor, EC 
Patrick Craig, VPA 

  Andrew Robinson, CWS 
  Darrell Desjardin, VPA 
  Juergen Baumann, VPA 
  Carolina Johansson, VPA 

Dave Basnett, DCL 
Brian Atwell, DCL 

  Bill Clark, KCB 
  Geoff Wickstrom, Hemmera 
   
Contractors: Klohn Crippen Berger Ltd. (KCB), Deltaport Constructors Ltd. (DCL), Vancouver Pile 

Driving Ltd. (VPD), Fraser River Pile and Dredge (FRPD).  

INTRODUCTION 

Hemmera is pleased to submit this Weekly Environmental Report to Fisheries and Oceans Canada (DFO) 

summarizing environmental monitoring results and observations during construction of the Deltaport Third 

Berth Expansion project as per Fisheries Act Authorization 02-HPAC-PA1-000-000144 (FAA), and the 

environmental management plans (EMPs) produced by both the Vancouver Port Authority (VPA) and 

Deltaport Constructors Limited (DCL). Additional environmental monitoring information, beyond that 

required as part of the FAA, has been included in this weekly report in Section 3. 
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1.0 SUMMARY OF SITE WORKS & OBSERVATIONS  

1.1 PERIOD OF SITE WORKS  

Please see Table 1 and Figure 1 below for weather and tidal data for the period covered in this report: 

July 13 to July 19, 2007. 

Table 1. Weather Data and Observations During Site Visits 

Date and Time 
Weather Observations 

 
Sea conditions 

 

Past 24 hr 
precipitation 

(mm) 

July 13, 2007 
15:00 – 18:15 

Partly Cloudy (SE 5KM/h, 25oC) Calm 0.0 

July 14, 2007 
09:30 - 16:30 

Clear (S 5 km/h, 23oC) Calm 0.0 

July 16, 2007 
13:00 – 14:30 

Clear (WSW ~15 km/h, 24oC) Calm 0.0 

July 18, 2007 
12:00 – 17:30 

Cloudy, rain (S 10 km/h, 18oC) Calm 3.6 

July 19, 2007 
16:30 – 19:30 

Cloudy, showers (SE 10 km.h, 25oC) 0.2 m chop 10 

 

Figure 1. Tidal data for Tsawwassen during the period of July 13 – July 19.  Source: 
http://www.tides.gc.ca/

http://www.tides.gc.ca/
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1.2 ENVIRONMENTAL WINDOWS 

No dredging is permitted in waters less than - 5 meters (m) chart datum (CD) deep from March 1 to 
August 15 for the protection of juvenile salmon unless the work area is adequately isolated from fish 

bearing waters to the satisfaction of DFO. 

1.3 DESCRIPTION OF SITE WORKS & OBSERVATIONS 

1.3.1 Works During Monitoring Period 

• During this period of site works, dredging of dredge material 2 (D2) from the Caisson Extension 

Trench in water greater than – 5 m CD and pumping of D2 into Fill Area 1 continued 24 hours per 

day, 7 days a week until July 18.  

• The Columbia dredge vessel was re-mobilized to the Transfer Pit and began pumping Fraser 

River sand into Fill Area 1 on July 18. De-watering of Fill Area 1 continued throughout with 

sediment laden waters diverted to the at-sea disposal site. T 

• The FRPD Titan continued depositing Fraser River sand in the Transfer Pit east of the Caisson 

Extension Trench approximately every 7 hrs until the Columbia began dredging there on July 18.  

• VPD has been placing barges of replacement fill along the Caisson Extension Trench with a split 

bottom barge to stabilize the slope of the trench.  

• Vibratory sheet pile driving in the new Tug Basin also continued. 

1.3.2 Ongoing and Upcoming Works 

FRPD: Pumping of Fraser River sand from the Transfer pit to the Fill Area will continue for approximately 

another week.  The Columbia is expected to demobilize from the Site by the end of July. When the 

Columbia has finished removing the current volume from the Transfer pit and demobilized from the site, 

the FRPD Titan is expected to continue placing Fraser River sand in the Transfer Pit for use in Fill Area 1. 

DCL:  VPD clamshell dredging in the Caisson Extension Trench will continue intermittently as needed.  

Vibratory sheet pile driving in the new Tug Basin will continue past the end of July.  Placement of 

mattress rock in the Caisson Extension Trench has begun and is expected to continue intermittently while 

the slopes are stabilized and the northern portion is dredged. 

Ground densification is expected to begin in the Caisson Extension Trench in waters greater than - 5 m 

CD once dredging has been completed and mattress rock has been placed.  Some testing is expected to 

begin in advance. 

*Sections 1 & 3 are to be combined to produce the Supplemental Environmental Monitoring Report. 
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2.0 ENVIRONMENTAL MONITORING 

2.1 CONSTRUCTION AND MARINE WORKS: MITIGATION & RECOMMENDATIONS 

The following sections address environmental monitoring observations and include mitigation and 

recommendations for environmental issues encountered during the period of site works. Environmental 

monitoring focused on water quality during the period of Site works; however, equipment was also 

observed and found to be in good working order, clean, and free of leaks. 

2.1.1 Water Quality 

Perimeter Dike 

Water quality has improved to within background levels since infilling activities have directed water flow 

within the Fill Area away from the perimeter dike.  

Containment Dike and Westshore boat launch 

As water flow within the Fill Area has been directed away from the perimeter dike to the north, the water 

has found a preferential pathway through the southern end of the containment dike near the Westshore 

boat launch. Turbidity measurements indicate that during an ebbing tide, water clarity is affected 

approximately 50 m northeast of the boat launch (max. reading of 152 NTU). Channelling has been 

observed in this area. Some elevated turbidity has been observed coming from the middle of the 

containment dike (up to 53.7 NTU); however, this plume is not always visible and was not noted on July 

14, 16, or 19.  

Suction Cutter and Clamshell Dredging 

Surficial water quality was within background levels; however, turbidity measurements taken at depth (20 

m) indicate a turbidity plume (up to 33.8 NTU) 30 m down gradient of the suction cutter dredge.  

Vibratory Pile Driving 

Hemmera monitored works at the new Tug Basin.  Vibratory pile driving was not directly observed, and no 

water quality measurements were taken.  No turbidity plumes were noted in the vicinity of the new Tug 

Basin. 
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2.1.3 Fish & Fish Habitat 

Hemmera has observed increased juvenile fish activity outside of containment dike 1 near the Westshore 

boat launch and the FRPD docking facilities despite the presence of at times turbid water (see Water 
Quality).  

2.1.4 Marine Mammals 

Hemmera conducted marine mammal monitoring during active dredging on July 13, 14, 16, 17, 18 and 

19. Monitoring was conducted for 2 - 10 minutes approximately every hour while onsite, focusing on the 

area within 1 kilometre (km) of active dredging.  No whales or dolphins were observed within 1 km of the 

construction area during the period of site works.  Between one and seven harbour seals were observed 

in and around the project footprint each day. 

2.1.5 Spill Response & Environmental Incidence Reporting 

No spills or releases of deleterious substances were observed by or reported to Hemmera during the 

period of site works. 

2.2 ACTION ITEMS 

Issue: Turbidity and channelling north of the perimeter dike. 

Action: Hemmera and VPA spoke to DCL regarding potential mitigation, dredgeate and imported sand 

were used to direct flow away from the perimeter dike and reduce the turbidity and channelling observed 

north of the perimeter dike. DCL has completed this. 

Follow-up: Hemmera has monitored the north side of the perimeter dike and observed that both turbidity 

and channelling have ceased.  

Issue: Since water flow has been directed away from the perimeter dike, channelling and turbidity near 

the Westshore boat launch has increased (see Water Quality). 

Action: Hemmera discussed potential mitigation measures with DCL including the placement of more fill 

material along the inside of Containment Dike 1 to help divert water flow and settle any finer material prior 

to passage through the dike. 

Follow-up: DCL followed through with the suggested mitigation and flow through the containment dike, 

including turbidity was noted to have been reduced on the following day. Subsequent monitoring will be 

conducted by Hemmera to further address the efficacy of this solution. 
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3.0 SUPPLEMENTAL ENVIRONMENTALMONITORING  

3.1.1 Birds 

• Avian activity has increased dramatically since infilling began in Fill Area 1. The birds seem to be

feeding on food items that either come in with the dredgeate or are exposed by the dredgeate

creating channels in the Fill Area.

• Caspian terns, California gulls, ring-billed gulls, glaucous-winged gulls were observed on the

Perimeter Dike and feeding in Fill Area 1. Great blue herons were also observed in this area, but

continue to be most abundant north of the project footprint during low tide.

• Bald eagles have been observed resting on the settlement gauges within the Fill Area.

• Cormorants were observed near the project footprint

• On July 15 it was noted that shorebirds are returning from breeding grounds on the southward

migration (primarily western sandpipers, however, least sandpipers were also seen).

3.1.2 Air Quality 

The weather has been cooler this week and became overcast and rainy from July 18 on.  No dust plumes 

or dust control issues were noted. 

3.1.3 Noise Monitoring 

Dredging 

VPA has asked Hemmera to provide limited noise monitoring services to supplement those of its primary 

noise consultant.  Hemmera collected noise measurements on July 14, 16, 18, and 19. Readings ranged 

from 107 dbC (102 dbA) adjacent to the dredge to 64 dbC (47.8 dbA) at the TFN lands at the head of the 

bay. Full data is included with the daily reports. 
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Hemmera hopes that you find this summary satisfactory.  Please feel free to contact the undersigned at 

604-669-0424 regarding any questions or further information that you may require. 

 
 
Report prepared by: 
HEMMERA        
 

 
Celeste Sargent 
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