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Where is the Vedder Floodway? 

 



Dike development of the Vedder Floodway in 
the 1980’s 

 



Gravel removal was considered by the agencies to 
be a management tool to maintain floodway 

capacity 
 



PRESENTATION THESIS 
 

THE MANAGEMENT OF SEDIMENT REMOVALS TO LONG TERM 
AVERAGE IS NOT DEFENSIBLE BECAUSE THE SEDIMENT 

VOLUMES HAVE BEEN DECLINING SINCE 2006 (KWL 2006) 
AND THE RIVER IS NOW ENTERING A STATE OF DEEP 

DEGRADATION DUE TO HISTORIC OVER-EXTRACTION AND 
LOW NATURAL INPUTS 

 



SECONDARY THESIS 
 

THE REMOVALS WERE UNDERTAKEN IN SUCH 
A MANNER THAT COMPROMISED THE 

ECOLOGICAL INTEGRITY OF THE VEDDER 
RIVER 

 
 



Dikes and flood levels before gravel deposits 
(0.6 m ~ 2 feet, currently 0.75 m) 

 



Flood level after gravel deposits—the water 
surface elevation rises above design levels  

 



Dikes and their elevations are designed  based on 
hydraulic (e.g., HEC-RAS) and hydrological models 

(e.g., log-log, Gumbel) 
 



This issue is 
not new—
2003 public 
presentation
—City of 
Chilliwack 
(note the 
values 
proposed 
for removal)  



Tara Flundra, City of Chilliwack engineering 
department, 2003 presentation  

 



Over a million cubic meters of gravel since 
1994 



Cross-section measurements are used to calculate 
sediment inputs and losses and bed level/river elevations 

KWL (2016) map of Vedder River cross sections  
 



Cross-section measurements are used to calculate 
sediment inputs and losses and bed level/river elevations 

KWL (2016) map of Vedder River cross sections  

 



Extra cross-sections needed at BCSR trestle because 
of the complicated nature of the river alignment 

 



In order to be allowed to remove gravel, two 
senior agency authorizations are required 
including:  
 
1. British Columbia Water Stewardship Division 
Section 11 Water Sustainability Act permission to 
work in and about a stream, and  
 
2. permission from Fisheries and Oceans Canada 
to cause Serious Harm under the Canada Fisheries  
Act under a Section 35 authorization 

 



A Section 11 Approval 
under the BC Water 
Sustainability Act 
allows for gravel 
removal to take place 
 
Water Stewardship 
Division (FLNRO) 
manages such 
approvals 

 



A Paragraph 35(2) 
Approval under the 
Canada Fisheries Act 
allows for gravel removal 
to take place 
 
DFO Habitat staff manage 
such approvals 

 



WHAT WERE THE CONDITIONS OF THESE 
APPROVALS? 

 



TIMING ISSUES 

 



Lower mainland fisheries work windows for in-
and-about streams  

https://www2.gov.bc.ca/assets/gov/environment/air-land-water/water/working-around-
water/work_windows_low_main.pdf 

 



Why did the Water Stewardship Division 
Authorization allow Chilliwack to go to September 
30, contrary to the Lower Mainland work windows 

 



DFO original work window expired on Sept 15, 2016—why 
the difference between the two senior environmental 

agencies? 
 



DFO work 
window 
extension to 
Sept 30, 2016 
despite fish in 
the river and 
spawning 

 



How did the 
Program determine 
that the modification 
of dates…“will not 
increase the level of 
harm to fish and 
habitat described in 
the authorization.”?  



Timing—work window of July 15-September 15 
and why was the proponent allowed, by DFO, to 
significantly exceed that September date, well 
after fish had started spawning in the river?  

A spawned out male chum was observed just above Highway No. 1 
bridge, September 30, 2016. (It had the same appearance as the fish in 
this photo.) 



In fact there is no available evidence that the 
environmental consultant or the agencies had a clue as to 

which fish were in the river and where they were in 
relation to the gravel extractions—the environmental 

report provides no information in these regards   

 



The flows in the Vedder River were low enough in 2016 
to start work in early August—yet the Province only 

issued its approval Aug 8—why? 
 



Historically Fall floods start in mid-to-late September—
so why would an extension have been approved? 

 



The 
river 
jumped 
up 
almost 
60 cm 
on Sept 
17 & 
18, 
2016 



Half of the gravel was removed in September—why so late?  Why did the 
Province wait until August 8 to approve removal when it has known for 
several decades prior that gravel would be removed in summer 2016? 

 



The only conclusion that can be made is that Chilliwack and 
the Province knew before-hand that the contractor did not 

have the capacity to undertake the project in a timely 
manner but still approved works until Sept 30, and at the 
outset DFO didn’t object, and then eventually acquiesced  

 



FINE SEDIMENT CONTROL 

 



 



Stop work orders when the project is being 
done poorly  



Why was equipment allowed in the stream? 

 



Entrainment of fine sediments into the stream due 
to the works—why was equipment allowed to 

work in the stream and create berms after 
flooding had started? 

 



Why are 
there no 
silt fences 
or 
sediment 
abatement 
coverings? 

 



What are these guys doing in the river? 

 



Poor sediment management—using a berm of fine 
silt and gravel to isolate an extraction site 

 



Using silt as a berm between the project and stream 

 





Bad silt 
management
—no 
sediment 
erosion 
abatement 
structures 

 



Bad management 
practices 



Why is this allowed?  Where were the on-site 
environmental monitors? 

 



 



Fines used to construct a berm at the KWB 
site adjacent to a high-flow pump station 

 



 



Lickman Pit constructed-stream and silt 
erosion—from Nova Pacific (2016) (Dec) 

 



SILT ASSESSMENTS 

 



Assessment of sediment entrainment in the 
stream vis a vis construction activities 

 



Where was the monitoring?  Were water samples taken?  
What procedures/equipment did they use? Did the 
environmental monitors invoke a shutdown procedure 
for releases?  Were the monitors on site?   



FINE SEDIMENT RELEASES 
 

Based on the Nova Pacific Report, there is no 
evidence that the environmental consultant had 

taken any meaningful baseline measurements of silt, 
or during the construction, or during a release 

event. 
 

For the few data reported, there is no indication of 
exactly where samples were taken, when, by what 

equipment, or who did the work.   

 



Consultant’s report on a sediment incident 

 



Where were the sampling locations and where 
is the BACI (Before After Control Impact) data? 

 



Nova Pacific 
statements re: a 
sediment incident. 
 
How would they 
know that there 
was “…no evidence 
of fish or other 
species in distress 
was observed…” if 
the water was so 
dirty? 

 



Nova Pacific--
meaningless data: 

no evident 
sampling design, 

no units, who, 
when, what, where 

not evident 

 



Where are 
the water 
sample data?  
Background, 
pit, upstream, 
downstream? 

 



Silt mobilization into the Vedder River and 
gravel-borrow pile management  

 



Wilson Road pit—
how is this 
acceptable?  



HABITAT OFFSETS 

 



 



 



 



How realistic is it that such habitat structures will 
survive the first freshet? 

 



How realistic is it that such habitat structures 
will survive the first freshet? 

 



How realistic is it that such habitat structures 
will survive the first freshet? 

 



How realistic is it that such habitat structures 
will survive the first freshet? 

 



How realistic is it that such habitat structures 
will survive the first freshet? 

 



How realistic is it that such habitat structures 
will survive the first freshet? 

 



How realistic is it that such habitat structures 
will survive the first freshet? 

 



Were these 
habitat 

features 
ever 

assessed to 
actually 
work? 

 



What 
we see 
now… 



QUESTION: is Chilliwack’s environmental 
consultant evaluating its own work? 

 
And if so, why? 

 



HOW MUCH GRAVEL DOES THE RIVER NEED 
TAKEN OUT TO PROVIDE REASONABLE FLOOD 

PROTECTION?  

 



IF… 
there are no significant flood-profile deficiencies, 
 

…and if… 
there has been no significant sediment deposition, 
or there has been degradation, 
 

…then… 
there should be no reason to take out any gravel. 

 



The basis of 2016 
gravel removal 

 



How the data were obtained (KWL 2016) 

 



A sum of 800 cu. m./y of gravel was deposited 
between 2014 and 2016 yet the Province 

authorized 100,000 cu m. for 2016, or over 50 
X’s the amount  

 



There was a large margin of flood freeboard safety on 
the Vedder Canal and only a small deficiency on the 

north dyke on Vedder River for several hundred meters   
 



So, why was any gravel taken out of the Vedder 
Canal in in 2016?  

 
Note from Remko Rosenboom November 14, 2016  



Note from Remko Rosenboom November 14, 
2016 re: Vedder River 

 



Gravel losses and gains over the last 20 years 
for the Vedder River 

 



CHANGING VOLUMES OF GRAVEL 
 

KWL (2016) comments on steep decline in 
gravel inputs and deposition 

 



CHANGING THE GOALPOSTS IN REGARDS TO THE 
CRITERIA FOR PROTECTION ADDS AN 

EVEN-MORE DIFFICULT DIMENSION FOR 
MAINTENANCE OF FLOOD PROFILE THROUGH 

GRAVEL REMOVAL  

1990’s-2010 the 1:200 year return flood = 1,330 cubic meters per 
second with a 0.6 m freeboard 

 

After the 2010 upgrade, the 1:200 year return value was upgraded to 
1,470 cubic meters per second with a 0.75 m freeboard requirement 

 



Note that the for the “freeboard limited area”, the 
stream has already degraded substantially since 

1996  BUT gravel removal now has almost no flood 
protection capacity 

 



KWL (2016) analyses of Vedder Canal channel 
degradation 

Note: “thalweg” is the deepest point in a river channel, often 
approximating the average center of the stream 



KWL (2016) thalweg elevations for the Vedder 
Canal—note the 2016 deepening compared to 1991 

 



KWL (2016) Vedder River channel degradation—
for the most part the stream is becoming far 

deeper in its middle channel—bad for juvenile 
salmonid rearing  



KWL (2016) thalweg elevations for the Vedder River XS46 
to XS36—note that around 1996 there were a number of 

massive removals of gravel in this area which may 
account for this difference   



KWL (2016) thalweg elevations for the Vedder River XS17-
2 to XS35—note the 2016 deepening compared to 1996 

 



KWL (2016) thalweg elevations for the Vedder River XS1 to 
XS17-1—note the 2016 deepening compared to 1996 

 



KWL (2016) summary of gravel 
deposition/losses between 2014-2016 

 



VEDDER CANAL 

 



LOWER 
VEDDER  
RIVER 

 



MIDDLE 
VEDDER 
RIVER 

 



UPPER 
VEDDER 
RIVER 

 



 



Long-term average removals 

 



While there may have been an historic problem, 
the issue of natural gravel sedimentation appears 

to have slowed down to a “mere dribble”  
 



EBA looked at the values from 1981-2010 and found the 
same general trend—gravel removal is now exceeding 

excavations by a large margin  



Vedder 
Canal 

 



 



Vedder 
Canal—
historic  
position 
of the 
Province 
early 
2000’s 

 



Why is gravel being taken out of the Vedder Canal?  It is 
designed for Fraser River flood backwatering (i.e., much 
larger capacity than needed for Vedder floods) and may 

be in a current state of degradation. 

 

No. 1 Hwy bridge          KWR bridge 



VEDDER RIVER FLOOD PROFILE 

 



Vedder 
River 
flood 
profile—
lower 
zone 

 



Vedder  
River  
flood 
profile— 
middle 
zone 

 



Vedder River flood profile—upper zone 

 



The upper reach has an enormous amount of natural 
freeboard and can absorb large quantities of gravel 

without compromising flood protection—why is it being 
mined?  The argument that it is used as a trap is 

scientifically unfounded. 

 



Vedder 
River 
flood 
profile 

 



The locations of deficiencies are at XS8-XS13, an area of wide 
channel capacity but flows are compromised because the main 
river is not allowed to discharge through the Great Blue Heron 

Reserve, and the capacity is thusly restricted. 

 



Water level reductions due to the 2016 removals 
c.a. 3 cm 

 



Trivial direct benefits via gravel removal at the 
freeboard compromised areas 

 



Question—why is Water Stewardship Division 
bending over backwards to give the City of 

Chilliwack so much gravel when much of the 
Vedder River is currently in a stage of gravel loss?  

 



2016—authorization for the next 6 years 

 



Does Water Stewardship Division have a crystal ball that 
can predict how much gravel is depositing?  100,000 

cubic meters per biennial over the next 6 years?  
Particularly when the stream is now running a large 

deficit in most sections?  

 



UNAUTHORIZED GRAVEL REMOVALS 

 



Section 35 Fisheries Act approvals from individual bars—the 
dimensions, thus the volumes, were explicitly set out in the 

authorization 

 



UNAUTHORIZED 
OVERAGES OF 

GRAVEL 
EXTRACTION BY 
CHILLIWACK AS 

PER THE 
SECTION 35 

FISHERIES ACT 
 APPROVAL 

AMOUNTS 
 



 



Section 11 Water Sustainability Act approvals 
from individual bars 

 



Section 11 Water 
Sustainability Act 

approvals for 
volumes from 

individual bars—
the amount to 

be extracted per 
bar was explicitly 

provided 

 



UNAUTHORIZED 
OVERAGES OF 

WATER 
SUSTAINABILITY 
ACT-APPROVED 

GRAVEL 
VOLUMES 

EXTRACTION BY 
CHILLIWACK 

 



Nova Pacific (2016) (December) 

 



We see no evidence that Chilliwack received a 
variance from the Province for individual bar 

extraction amounts 
 



CONCLUSIONS 

 



1. There was no reasonable rationale for providing Chilliwack an extension past the 
September 15 work window either by British Columbia or Canada.  The fact that British 
Columbia gave Chilliwack an extension to September 30 from “the get-go” of the 
original Section 11 Authorization suggests collusion between the two agencies to 
circumvent normal and reasonable environmental protections.  Fish were apparently 
spawning in the lower watershed between September 15 and 30. 

 

2. There is no plausible explanation for Canada to provide an extension to the work 
window to September 30. 

 

3. Protection of the stream from the release of fine sediments due to the project, as per 
the requirements of the authorizations provided by Province and Canada, was not 
followed.   

 

4. The Environmental Consultant failed to use best scientific and technical methods to 
assess the control and monitoring of fine sediments releases in the stream during the 
construction period.  

 



Conclusions (con’t) 
5. There is a question as to whether or not the offsets provide any meaningful 
compensation or mitigation. 

 

6. Why (apparently) is the consultant auditing his own work? 

 

7. There is no justification for providing three biennial removals based on a number 
of criteria including: 

 i. except for a short length of dike, that should be addressed by alternative 
means, there is no real flood deficiencies; 

 ii. the recent gravel inputs have been dramatically lower than the long-term 
average;  

 iii. the Vedder River, particularly the lower river and the Canal, is now in 
deep degradation and sediment starvation, and needs to recover; 

  

8. The city of Chilliwack removed over 15,000 cubic meters of unauthorized gravel 
under the Water Sustainability Act.   



Conclusions (con’t) 

9.  An external audit is needed to arbitrate the continued destruction of 
the Vedder River which is occurring in the context of non-defensible 
gravel removal in the pretext of flood protection.  



 



DFO (Fisheries Act) PROSECUTIONS 

 



Canada Fisheries Act contravention penalties 

 



FLNRO (Water Sustainability Act) PROSECUTIONS 

 



Water Sustainability Act contravention penalties 

 



 



 



 


