ATTACHMENT A

December 1, 2015

File: 10368

Cowichan Valley Regional District
175 Ingram Street
Duncan, BC
V9L 1N8
Attention: Brian Farquhar, Manager Parks and Trails
STORM WATER MANAGEMENT OBSERVATIONS
SOUTH ISLAND AGGREGATE, 640 STEBBINGS ROAD
Dear Mr. Farquhar:
Thurber Engineering Ltd. (Thurber) conducted a visual site assessment of part of the Water
Management System (WMS) at South Island Aggregates (SIA) landfill including the sediment
control pond infrastructure, ephemeral stream and nearby southwestern property boundary. The
inspection was conducted from land owned by the Cowichan Valley Regional District (CVRD)
following your verbal request of November 18th, 2015.
It is a condition of this proposal that Thurber’s performance of its professional services is subject
to the attached Statement of Limitations and Conditions.
1.

BACKGROUND

The South Island Aggregate facility operates under BC Ministry of Environment (BC MoE) permit
PR-105809, which we understand, requires that all surface water (contact and non-contact water)
be contained on the property and treated in accordance with the permit requirements (Ref. 4).
SIA’s WMS is described within an as-built summary report produced by Active Earth Engineering
Ltd. on December 6, 2013 (Ref. 2). For reference, a copy of the Figure 1 drawing from that report
titled “Water Management System (As Built)” is appended following the text of this report.
The system includes a lined containment reservoir which receives water from the soil
management area, storm water pipes which move the water to a water treatment plant, storm
water diversion ditches and a sediment pond which is designed to receive treated and surface
waters for discharge to a small ephemeral stream located to the west of the western property
boundary. The ephemeral stream is part of the Shawnigan Lake Watershed and located on
property owned by the CVRD. We are not aware if the ephemeral stream was a natural feature
prior to the establishment of the rock quarry at the SIA site, or what its drainage characteristics
may have been.
The Environmental Protection Division of the BC MoE conducted a compliance inspection at the
SIA site on November 14th, 2015 and issued an inspection report and compliance letter to Cobble
Hill Holdings (the permit holder) on November 18th, 2015 (Ref. 4). The letter notes two issues of
non-compliance related to the uncontrolled discharge of storm water to CVRD land.
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We understand that Madrone Environmental Services Ltd. was on site on November 14 and 18th,
2015 to collect water samples from the ephemeral stream for submission to an environmental
laboratory for analysis of potential contaminants of concern. We are not aware of the results of
the environmental analysis conducted.
The occurrence of recent heavy rains has raised concerns regarding the effectiveness of the
WMS at the SIA site. Rainfall amounts recorded at Shawnigan Lake (~7 km north of the SIA site)
included over 50 mm of rain on November 12th to 14th and over 30 mm of rain on November 16th
and 17th, 2015 as shown on the graph below.
Total Rainfall at Shawnigan Lake Weather Station

Source: http://www.victoriaweather.ca
2.

METHODOLOGY

The site visit was conducted by Paul Wilson, M.Sc., P.Geo. of Thurber in the company of Nino
Morano (CVRD Bylaw Enforcement Officer) on November 19th, 2015. The weather at the time of
the site visit was clear and sunny.
Visual observations were made and photographs were taken of the site and WMS infrastructure
from CVRD land by traversing along the western property boundary to just north of the ephemeral
stream. The SIA property was not accessed at this time. A selection of site photographs taken
on November 19th, 2015 have been included following Figure 1 at the end of the text of this report.
A listing of references cited as part of this assessment are included in Section 6.
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3.

OBSERVATIONS

Recent repairs had been made to the western end of a diversion ditch which had recently
discharged storm water onto CVRD land in the vicinity of (A) as shown on the attached Figure 1
drawing and in Photos 1 and 2. It appeared that a small diversion trench had recently been
excavated across a soil berm which redirected the westward flowing runoff away from the property
line towards the active area of the landfill (Photo 11). Silt fencing had also been placed along the
property boundary fence. No surface water was observed to be crossing the property boundary
at (A) at the time of the site visit.
A little farther to the north along the property boundary from (A), a northward flowing swale had
recently been excavated on SIA property. The swale was armoured with coarse blast rock
(Photo 3). Surface water could be heard flowing within the swale under the armour. The swale
terminated within the southern end of the sediment pond (Photo 4) where a small amount of water
was observed to be flowing into the empty sediment pond basin. The swale appears to be
intercepting westward flowing surface water and possibly shallow groundwater seepage.
It was observed that an approximately 6” diameter PVC pipe was discharging a small amount of
water into the eastern side of the pond basin. The PVC pipe was assumed to be discharging
treated water from the water treatment plant, although the connection between the plant and the
discharge pipe was not observed (Photo 5). According to Figure 1, this water being treated by
the plant is piped directly from the containment reservoir near the soil management area. It is
estimated that the volume of water being discharged from the pipe at the time of our observations
was roughly ~20 L per minute (i.e. approximately the same flow, or slightly more than is produced
by a standard kitchen tap). This was observed to be approximately the same volume of water
that was entering the pond basin from the property boundary swale noted above. No other surface
water was observed to be entering the sediment pond basin. Despite the two observed sources
of water entering the sediment pond basin and the recent heavy rainfall, the sediment pond basin
did not contain any observable standing water at the time that the November 19th, 2015 site visit
was conducted (Photo 6).
A photo of the sediment pond taken following a period of heavy rain by Nino Morano (CVRD) on
November 13th, 2015 (Photo 7) shows approximately ~0.5 m depth of water in the pond at that
time.
A large pool of surface water was observed within the northwestern portion of the rock quarry to
the north of the sediment pond basin on November 19th, 2015 (Photo 8). No water control
infrastructure was observed connecting this quarry pool to the sediment pond basin.
The sediment pond basin outlet pipe was not discharging water at the time of the November 19th
site inspection (Photo 9) as the pond behind it did not contain any visible standing water. Based
on the configuration of the outlet pipe intake, it is estimated that approximately 1.5 m depth of
water would be required to be maintained within the pond for water to reach the outlet intake.
Despite the presence of the empty sediment pond basin, flowing water was observed within a
shallow swale (ephemeral stream) approximately 15 m down slope (west) of the outlet pipe on
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CVRD property (Photo 10). The stream consisted of relatively fast flowing water (~1 m wide by
~3 to 5 cm deep on average) that emerged from below a layer of rip-rap and coarse rock fill
contained within the swale. It was estimated that the flow of water within the stream at the time
of the site visit was at least an order of magnitude larger than the total volume of surface water
observed to be flowing into the empty sediment pond basin from the 6” PVC pipe and the new
rock-lined swale at its south end.
4.

DISCUSSION AND CONCLUSION

It appears that the site of the previously observed overland flow at (A) on Figure 1 corresponds
to the location of a planned discharge point for diverted surface waters contained within a series
of diversion ditches. However, the recent mitigation by SIA includes the installation of new
drainage diversions to redirect the diverted runoff water away from the property boundary. The
new rock-filled swale discharges into the south end of the sediment pond.
It is apparent from our observations that the sediment pond basin is relatively porous and only
able to hold water for relatively short periods of time following heavy rainfall. Despite more than
80 mm of rain falling during the previous week prior to our November 19th site visit, the presence
of standing water within the pond 6 days earlier and the presence of water discharging into the
pit at the time of the site visit, the pit was observed to contain no visible standing water.
The presence of the large volume of water emerging from under the rock armour at the head of
the ephemeral stream indicates that runoff storm water sourced from the SIA site is bypassing
the sediment pond (i.e. by flowing under it) and is being discharged directly onto the land owned
by the CVRD.
The As-Built Water Management System summary letter produced for the BC Ministry of
Environment (Ref. 2) notes that “Surface flows originating from precipitation within the active
quarry are collected in a topographic low area and then channeled to the sedimentation pond as
shown on Figure 1” and “Diverted surface waters report directly to the pond, and post treatment
“contact water” also reports to the Sedimentation Pond from the water treatment plant”. However,
the location of the “topographic low” is not shown on Figure 1 and the fate of infiltrating rainwater
or infiltrating diverted waters on the site is also not directly discussed. We suspect that the
“topographic low” referred to in the As-Build document may be the quarry pool shown in Photo 8.
Section 7.6 of the SIA Environmental Procedures Manual (Ref. 6) notes that:
“The final rock surface at the base of the quarry consists of a layer of broken rock
from blasting. This broken rock layer has been levelled off with crush gravel to
prepare a surface for the clay/till liner. The broken rock layer and crush gravel will
have significant permeability, and will act as a drainage blanket for any
groundwater seepage that may occur from the base of the pit and from the
sidewalls. This groundwater seepage, if it occurs, will migrate through the
subsurface to the ephemeral tributary to the west of the site.”
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This transmissive broken rock layer is almost certainly the conduit for the water emerging at the
head of the ephemeral stream. However, it is our opinion that the majority of the discharge volume
contained within the stream is storm water that infiltrated into the shallow-subsurface on the SIA
site, as well as storm and post-treatment water that infiltrated through the bottom of the sediment
pond basin.
Documents produced by the BC Ministry of Environment indicate that all surface water (contact
and non-contact water) is required to be “contained on the property and treated in accordance
with the permit” (Ref. 4) and “Clean surface runoff will be kept separate from the active areas and
diverted to the setting pond” (Section 3.2.2 of Reference 5). While SIA’s WMP includes some
provisions to address “surface” water, the provisions for infiltrating rainwater (and any associated
management requirements) are not clearly laid out. In our opinion, storm water from a facility that
handles contaminated soil should be managed in a way that allows for contaminant sampling and
controlled discharge.
Photo 11 shows the Cell 1 portion of the landfill area on November 19th, 2015. At least three
excavators and a large number of workers were busy in the area working to move and cover
exposed soil with poly sheeting. It is not clear from SIA’s WMP how rainfall falling within this
portion of the site is contained and managed, particularly during intermittent filling stages prior to
the final placement of the landfill cap. Ref. 3 notes that this portion of the site is underlain by
“blast rock debris that has significant permeability”. Their discussions note the ability of this
permeable layer to convey “any seepage that may occur into the pit bottom from groundwater
flow through the underlying or adjacent bedrock” and “The seepage will be conveyed through the
subsurface toward the west slope and may report to the ephemeral tributary”. However, the
potential role of this layer in conveying infiltrating storm water, particularly during cell construction,
is not directly discussed.
5.

RECOMMENDATIONS

A more detailed assessment of the current water management practices at the SIA site,
particularly in the area of Cell #1 (including during its construction) would be required to assess
the environmental risk to CVRD property. The recommended assessment would require the
cooperation of SIA (and their consultants) to answer specific detailed questions and facilitate
access to their property and water management infrastructure in particular.
It is recommended that the CVRD bring our observations and concerns regarding SIA’s water
management system to the attention of SIA and the BC Ministry of Environment. It is unclear if
the apparent, relatively permeable nature of the sediment pond basin is consistent with its
intended design and/or if the infiltration and uncontrolled discharge of storm water from the SIA
site is compatible with the site’s discharge permit.
It is recommended that a weir be installed on the ephemeral stream so that the water discharge
within the stream can be accurately measured and compared to local precipitation data and
available SIA waste water discharge volumes. The small pond that will form behind the weir
would facilitate future water sample collection.
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7.

CLOSURE

We trust the above provides the information you require at this time. If you have any questions
regarding this proposal, please contact the undersigned.
Yours truly,
Thurber Engineering Ltd.
Stephen Bean, M.Eng., P.Eng.
Review Principal

Paul Wilson, M.Sc., P.Geo.
Project Geoscientist
Attachments
Statement of Limitations and Conditions
Figure 1 Drawing Produced by Active Earth Engineering (not to scale)
Site Photos
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STATEMENT OF LIMITATIONS AND CONDITIONS
1.

STANDARD OF CARE

This Report has been prepared in accordance with generally accepted engineering or environmental consulting practices in the applicable jurisdiction.
No other warranty, expressed or implied, is intended or made.
2.

COMPLETE REPORT

All documents, records, data and files, whether electronic or otherwise, generated as part of this assignment are a part of the Report, which is of a
summary nature and is not intended to stand alone without reference to the instructions given to Thurber by the Client, communications between
Thurber and the Client, and any other reports, proposals or documents prepared by Thurber for the Client relative to the specific site described herein,
all of which together constitute the Report.
IN ORDER TO PROPERLY UNDERSTAND THE SUGGESTIONS, RECOMMENDATIONS AND OPINIONS EXPRESSED HEREIN, REFERENCE MUST BE
MADE TO THE WHOLE OF THE REPORT. THURBER IS NOT RESPONSIBLE FOR USE BY ANY PARTY OF PORTIONS OF THE REPORT WITHOUT REFERENCE
TO THE WHOLE REPORT.
3.

BASIS OF REPORT

The Report has been prepared for the specific site, development, design objectives and purposes that were described to Thurber by the Client. The
applicability and reliability of any of the findings, recommendations, suggestions, or opinions expressed in the Report, subject to the limitations provided
herein, are only valid to the extent that the Report expressly addresses proposed development, design objectives and purposes, and then only to the
extent that there has been no material alteration to or variation from any of the said descriptions provided to Thurber, unless Thurber is specifically
requested by the Client to review and revise the Report in light of such alteration or variation.
4.

USE OF THE REPORT

The information and opinions expressed in the Report, or any document forming part of the Report, are for the sole benefit of the Client. NO OTHER
PARTY MAY USE OR RELY UPON THE REPORT OR ANY PORTION THEREOF WITHOUT THURBER’S WRITTEN CONSENT AND SUCH
USE SHALL BE ON SUCH TERMS AND CONDITIONS AS THURBER MAY EXPRESSLY APPROVE. Ownership in and copyright for the contents
of the Report belong to Thurber. Any use which a third party makes of the Report, is the sole responsibility of such third party. Thurber accepts no
responsibility whatsoever for damages suffered by any third party resulting from use of the Report without Thurber’s express written permission.
5.

INTERPRETATION OF THE REPORT

a)

Nature and Exactness of Soil and Contaminant Description: Classification and identification of soils, rocks, geological units, contaminant materials
and quantities have been based on investigations performed in accordance with the standards set out in Paragraph 1. Classification and
identification of these factors are judgmental in nature. Comprehensive sampling and testing programs implemented with the appropriate
equipment by experienced personnel may fail to locate some conditions. All investigations utilizing the standards of Paragraph 1 will involve an
inherent risk that some conditions will not be detected and all documents or records summarizing such investigations will be based on
assumptions of what exists between the actual points sampled. Actual conditions may vary significantly between the points investigated and the
Client and all other persons making use of such documents or records with our express written consent should be aware of this risk and the
Report is delivered subject to the express condition that such risk is accepted by the Client and such other persons. Some conditions are subject
to change over time and those making use of the Report should be aware of this possibility and understand that the Report only presents the
conditions at the sampled points at the time of sampling. If special concerns exist, or the Client has special considerations or requirements, the
Client should disclose them so that additional or special investigations may be undertaken which would not otherwise be within the scope of
investigations made for the purposes of the Report.

b)

Reliance on Provided Information: The evaluation and conclusions contained in the Report have been prepared on the basis of conditions in
evidence at the time of site inspections and on the basis of information provided to Thurber. Thurber has relied in good faith upon representations,
information and instructions provided by the Client and others concerning the site. Accordingly, Thurber does not accept respons bility for any
deficiency, misstatement or inaccuracy contained in the Report as a result of misstatements, omissions, misrepresentations, or fraudulent acts
of the Client or other persons providing information relied on by Thurber. Thurber is entitled to rely on such representations, information and
instructions and is not required to carry out investigations to determine the truth or accuracy of such representations, information and instructions.

c)

Design Services: The Report may form part of design and construction documents for information purposes even though it may have been issued
prior to final design being completed. Thurber should be retained to review final design, project plans and related documents prior to construction
to confirm that they are consistent with the intent of the Report. Any differences that may exist between the Report’s recommendations and the
final design detailed in the contract documents should be reported to Thurber immediately so that Thurber can address potential conflicts.

d)

Construction Services: During construction Thurber should be retained to provide field reviews. Field reviews consist of performing sufficient and
timely observations of encountered conditions in order to confirm and document that the site conditions do not materially differ from those
interpreted conditions considered in the preparation of the report. Adequate field reviews are necessary for Thurber to provide letters of assurance,
in accordance with the requirements of many regulatory authorities.

6.

RELEASE OF POLLUTANTS OR HAZARDOUS SUBSTANCES

Geotechnical engineering and environmental consulting projects often have the potential to encounter pollutants or hazardous substances and the
potential to cause the escape, release or dispersal of those substances. Thurber shall have no liability to the Client under any circumstances, for the
escape, release or dispersal of pollutants or hazardous substances, unless such pollutants or hazardous substances have been specifically and
accurately identified to Thurber by the Client prior to the commencement of Thurber’s professional services.
7.

INDEPENDENT JUDGEMENTS OF CLIENT

The information, interpretations and conclusions in the Report are based on Thurber’s interpretation of conditions revealed through limited investigation
conducted within a defined scope of services. Thurber does not accept responsibility for independent conclusions, interpretations, interpolations and/or
decisions of the Client, or others who may come into possession of the Report, or any part thereof, which may be based on information contained in
the Report. This restriction of liability includes but is not limited to decisions made to develop, purchase or sell land.
HKH/LG_Dec 2014

(A)

PHOTO 1: Looking north at the recent water diversion works along the property
line (A) on Figure 1.
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PHOTO 2: Looking up east from (A) at the diversion ditch which caused water to
cross the property boundary prior to the site visit.
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PHOTO 3: New rock filled swale directing surface runoff into the sediment pond
visible in the distance.
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PHOTO 4: Looking south at the south end of the rock-lined swale along a portion
of the western property boundary. A small amount of water was being discharged
into the south end of the sediment pond basin at the location of the filter cloth.
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PHOTO 5: Water treatment plant and discharge point on the eastern edge of
sediment pond basin. Note small amount of water exiting the PVC pipe.

PHOTO 6: Empty sediment pond basin with no standing water observed.
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PHOTO 7: Photo of water in sediment pond basin taken on November 13, 2015.
Note relatively small discharge volume emanating from PVC pipe.
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PHOTO 8: Pond of free-standing water at the northwestern corner of the quarry,
immediately north of the sediment pond. Note the presence of gravelly soil and
rock at the base of the quarry.
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PHOTO 9: Sediment pond basin outlet <1 m from the western boundary fence.
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PHOTO 10: Ephemeral stream on CVRD land emerging from the rock-lined draw west
of the SIA sediment pond.
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PHOTO 11: Small, recently excavated diversion ditch (lower right foreground in shadow) that
conveys water away from the property line towards the active landfill area (background). At
least three excavators and a large number of workers were moving and covering exposed soil
within the Cell 1 area at the time of the November 19th, 2015 site visit.
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