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Schedule E: Wildfire Threat Assessment  
  



MATURAf. KSSOURC.K COnSU t.TA N IS

Date: 16 May 2018

To: McElhanney Consulting Services Ltd.

From: Strategic Natural Resource Consultants Inc.

Subject: Wildfire Threat Assessment and recommendations for Coal Valley Estates development
Phases 9-12 to satisfy requirements for the Village of Cumberland Development Permit Area #4:
Wildland Urban Interface.

To Whom it May Concern,

Strategic Natural Resource Consultants Inc. (SNRC) was contracted by Chris Durupt, P. Eng,
Project Engineer of McElhanney Consulting Services Ltd. (McElhanney) to perform a wildfire

threat assessment for the Coal Valley Estates Development Phases 9-12 In Cumberland, BC and
to provide recommendations to mitigate identified hazards. A Wildland Fire Threat Assessment is

a requirement to satisfy the guidelines associated with the Village of Cumberland Official

Community Plan, Development Permit Area (f 4: Wildland Urban Interface.

Methodology

SNRC understands that, as part of Coal Valley Estates Phases 9-12 development application to
the Village of Cumberland, all vegetation will be removed with the exception of the green space
associated with a riparian feature running in a northwest to southeast direction In the southern

half of the development area. For the purposes of this report, the linear park within the Coal
Valley development and a neighbouring park were assessed (see attached Map). A small park
associated with Phases 6-8 was assessed as part of a previous report completed for McElhanney
in 2017. Adjacent Private Managed Forest Lands were not assessed.

Methods for the assessment were In accordance with the 2012 Wildland Urban Interface

Wildfire Threat Assessments in BC . General vegetation types were identified in the office using
ortho-lmagery and then verified on-site. Each vegetation type was assessed, using the Wildland
Urban Interface Wildfire Threat Assessment Worksheet. The assessment process reviews three
key components: fuels (surface/ground fuels, vegetation, woody debris, canopy cover and
overall forest health), weather (biogeoclimatic zone and historical wildfire occurrence) and
topography (slope, terrain and aspect). Points are given to each component and the sum of the

Morrow, B., K. Johnston and J. Davles. 2013. Wildland Urban Interface Wildfire Threat Assessments In BC. Accessed
30 April 2018. httD://fness.bc.ca/wo-content/UDload5/2017/07AVTA-GUide-2012-UDdate.pdf ).

SErBteglc Nstural R<esburc& Cbnsuliarits inc. www.snrc.ca



points determines the Wildfire Behavior Threat Class as Low, Moderate, High or Extreme. One
plot was conducted In each general vegetation type.

Results

The site assessed was divided into four general vegetation types in three areas: North Park,
South Park, Central Park East and Central Park West. All areas are the result of previous
disturbance (timber harvesting) and consist of varying stages of regenerating forest. The Central
Park area contains a wetland component (West) and a stream (East). An existing, driveable
gravel road dissects the West and East areas, creating a "fuel break" approximately 5 metres
wide.

NORTH PARK

The North Park (see attached map) is a regenerating conifer forest. The forest is predominantly 3
to 5 m tail (with some scattered, taller overstory stems) comprised mostly of conifer species
(western hemlock (Tsuga heterphylla), Douglas-fir (Pseudotsuga memiesii), western redcedar
(Thuja plicata} and western white pine (Pinus monitcola}. Some red alder {Alnus rubra) exists).
The canopy closure is variable between 40 and 100% with some open areas.

The duff depth was shallow (less than 2 cm) and had nearly 100% surface fuels continuity. The
open areas contained salal (Gaultheria shallon}, bracken fern [Pterldlum aquilinum) and Scotch
broom {Cytisus scopahus) whereas the dense conifer areas contained salal and/or minimal

herbs/shrubs. The biogeoclimatic zone is the Very Dry Maritime Coastal Western Hemlock
subzone, zonal (01) site series.

Due to the young age of the stand, the crowns were generally 1 to 2 m from the ground, with
some edge affected areas less than 1 m.

A majority of the park has a somewhat flat (<16%), east facing slope while the southern area is

steeper with a south aspect.

This park was assessed in a similar report in 2017. Field data collected at the time was input into
the 2012 worksheet used for this report. The overall Wildfire Behaviour Threat Score was 89 out
of a possible total of 240 resulting in a Moderate Threat Class. Figures 1 to 2 below are
representative photographs of the vegetation in the North Park.
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Figures 1-2. From left to right: regenerating conifers and open area with sa!al, bracken fern and Scotch broom;
dense conifer stand with small diameter overstory.

CENTRAL PARK - WEST

The Central Park - West area (see attached map) is a second growth conifer forest with a
deciduous component. The forest is approximately 25 to 30 years old, comprised predominantly
of conifers (grand fir {Ables grandis], Douglas-fir, western redcedar and western hemlock) and
some deciduous species (Popular [Populus sp.j, and red alder). The canopy closure is greater
than or equal to 80% with approximately 60% conifer and 40% deciduous. Estimated height of
the stand is 12-14 m.

The duff depth was shallow (2 cm) and although a negligible herb and shrub layer, the surface
fuels continuity was nearly 100%. Vegetation included Oregon grape {Mahonia nervosa], salal,
Vanilla-leaf [Achlys triphlylla} and Oregon beaked moss {Kindbergia oregana) as well as
suppressed western hemlock and western redcedar. The biogeoclimatic zone is the Very Dry
Maritime Coastal Western Hemlock subzone, zonal (01) site series.

Though the crown base of the trees is less than one metre from the ground, the branches are
dead, very small and sparse and therefore not a robust ladder fuel source which would make it

difficult for a ground fire to climb up into the canopy.

The slope Is somewhat flat (<l6% slope) with rolling terrain. The aspect is variable but generally
south.

The overall Wildfire Behaviour Threat Score was 99 out of a possible total of 240 resulting in a
High Threat Class. Figures 3 to 5 below are representative photographs of the vegetation in the
Central Park - West.
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Figures 3-5. From left to right: thin duff layer; surface fuels; 80%+ conlferous crown closure with dedduous
component.

The wetland has standing water and has lush, riparian vegetation around its perimeter for
approximately 5 m. The wetland and surrounding vegetation could act as a fuel break, and likely
provides a summer water source for wildfire suppression. Figures 6 to 7 are representative
photographs of the vegetation in wetland portion of the Central Park - West area.

Figures 6-7. From left to right: standing water and deciduous tree and shrub species; wetland and riparian
vegetation as well the break En forest cover.

CENTRAL PARK-EAST

The Central Park - East (see attached map) is a mixed forest. The overstory is nearly 100% red
alder (with the occasional cottonwood) which is approximately 20 to 25 m high, 60-80% crown
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closure and with crown base height around 10 to 12 m. 4to6 m high immature western
hemlock and western redcedar makes up the understory.

The duff depth was shallow (2 cm) and the surface fuels continuity of great than 80%. There is
minimal fine and large woody debris (<10% ground cover). Surface fuels consisted of vegetation

dominated by sword fern (Polystichum munitum}, vanilla leaf, salal, salmonberry {Rubus
spectabilis), and Oregon beaked moss. The biogeoclimatic zone is the Very Dry Maritime Coastal
Western Hemlock subzone, rich (05) site series.

Topographically this area is in a draw with a small stream. Slopes are gentle with the exception of
a rock cliff approximately 10 to 12 m high on the south facing slope in one area. The aspect is
variable with southwest facing on the north side of the stream and northeast on the south side
of the stream.

This area has a Wildfire Behavior Threat score of 67 out of a possible 240 resulting in a Moderate
Wildfire Behaviour Threat Class. Figures 6 to 8 below are representative photographs of the
vegetation in the East Area.
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Figures 6-8. From left to right: ground cover; overstory red alder with immature hemlock in the understory; rock cliff
with some large woody debris.

SOUTH PARK

The South Park - (see attached map) is an old second growth conifer forest made up of
predominantly of Douglas-fir with the occasional western redcedar and big-leaf maple. The
canopy closure is greater than 90% with almost 100% conifer. Some of the trees were 40 + m

high, with the canopy starting between 3-5 m.

The duff depth is shallow (<5 cm) with an abundant herb and shrub layer making close to 100
percent surface fuels continuity. Vegetation included Oregon grape, snowberry (Symphoricarpos
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albus}, Vanilla-leaf, bleeding heart (Dicentra formosa}, sword fern, salal. The biogeoclimatic zone

is the Very Dry Maritime Coastal Western Hemlock subzone, (05) site series.

The south facing slope is a consistent, moderately steep (30-44%) slope.

At the south end of the park there is the remanence of an old orchard (see map) composed of

predominantly grass, apple and cherry trees, with scattered Scotch broom that had been cut and

piled at the time of the site visit.

The area has a Wildfire Behaviour Threat score of 74 out of 240 resulting in a Moderate Threat

Class. Figures 9-115 below are representative photographs of the vegetation in the South Park.

Figures 9-11. The south park from left to right: ground cover; Douglas -fir overstory with big-leaf maples; the

understory.
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Conclusion and Recommendations

In its current state, the vegetation that is intended to remain after land clearing for Phases 9-12

has been assessed as moderate and high Wildfire Behaviour Threat Class. The wetland, stream

and road break up the continuity of the fuels. Although Private Managed Forest Lands outside

the legal property line were not assessed for the purposes of this report, ortho-imagery indicates
that extensive coniferous stands in varying stages of regeneration exist. The risk of a wildfire
spotting' (burning embers carried into the air and fall beyond the main perimeter of a wildfire

and result in spot fires on receptive fuel beds) into yards and/or onto homes is a concern. For

this reason, FireSmart structure and site principles are included in the recommendations below.

It is noted that the above field assessment was completed at one point in time - adjacent
vegetation and fuel structure and continuity may change, thereby changing fuel hazard scores.

Given the current wildland fuel hazards SNRC recommends the following practices and
mitigation measures for Phases 9-12 of the Coal Valley Estates development:

1. Regarding the guidelines in the Village of Cumberland Official

Development Permit Area #4 Section 10.4.5:

Community Plan

. Guidelines (3) (a), (b), (d), (e), (f), (g), (h) and (i) are recommended. Note: (i) may
not apply due to planned underground services. If there is a variance from

underground services, (i) shall apply;

. Guideline (4) is recommended;

. Guideline (5) is recommended, in particular for lots adjacent the Private Managed

Forest Land or other vegetated lands;

. Guideline (6) is recommended;

. Guideline (7) is recommended as compliance with the Village of Cumberland's

Fire Protection Services and Regulation Bylaw #988, 2014, in particular Part 1

section 12, Part 2 section 45 and Part 3. With respect to the term "high fire

hazard," this may be determined using the BC Wildfire Service Fire Danger Rating
(updated daily at approximately 2pm April through December) for the Bowserflre

weather station. If acceptable by the manager of protective services (as the role

defined by Bylaw #988, 2014).

2. It is recommended to allow deciduous species to naturally establish and/or continue to

grow (if safe to do so) within the stands assessed for this report;

3. A wildfire threat assessment by a Qualified Professional is recommended if significant
changes occur with the vegetation of Phases 9-12 (i.e. if all vegetation not removed as
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initially indicated by McElhanney for this report, or If vegetation within the assessed area

is altered); and

4. It is recommended that local Emergency Services retain a key to gates that access the
roads surrounding this subdivision development while development is occurring.

Sincerely,
Strategic Natural Resource Consultants Inc.

Prepared by: Signing Professional;

Alex Walton, P. Ag, Cert Arb. Leigh Stalker, RPF (#4744)
"/ certify that the work described herein fulfills the
standards expected of a member of the Association
of British Columbia Forest Professionals and that I

did personally supervise the work. "

Map attached
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Schedule F: Preliminary Geotechnical Review  
  



 
 
 

File: G4684.01 
February 9, 2007 

Coal Valley Estates Ltd. 
1657 Islington Court 
Comox, B.C. 
V9M 3R4 
 
Attention:  Mr. Bruce Kehler 
 
PROJECT: COAL VALLEY ESTATES SUBDIVISION – PHASE 4 – AND 

FUTURE DEVELOPMENT - CUMBERLAND, B.C. 
 
SUBJECT: PRELIMINARY GEOTECHNICAL ASSESSMENT 
 
Dear Mr. Kehler: 
 

1. Introduction 

a. As requested, Lewkowich Geotechnical Engineering Ltd. has conducted a 

preliminary geotechnical evaluation of subsurface conditions at the proposed site of a 

residential subdivision in Cumberland, B.C. The purpose of our assessment was to 

determine subsurface conditions at the site, to investigate coal mine hazards and to 

provide preliminary recommendations pertinent to the design of storm water infiltration 

provisions. This letter outlines our recommendations for this aspect of the development. 

2. Background  

a. The property is the continuation of a proposed subdivision, located at the north side 

of Cumberland. Phase 4 of this development is north of Willard Avenue, and west of 

Egremont Road, to the west boundary of the property (approximate area is 123 acres). 

The ‘Future Development’ (west of Phase 4) is located north of Dunsmuir Avenue to just 

north of Kendall Avenue. 

b. The purpose of this assessment was to determine the subsurface soil and 

groundwater conditions within this portion of the site, to comment on the possibility of 
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infiltration of storm water within the proposed development area and to assess and 

comment on coal mine workings on the property.  

c. We understand that the Village of Cumberland requires infiltration facilities to be 

designed to minimize discharge of storm water to the storm water system and that storm 

water management provisions for this portion of the development are required to 

incorporate infiltration of storm water where feasible. The goal will be to infiltrate 

drainage from impermeable surfaces, particularly roofs, thereby reducing direct discharge 

to the storm drain system.  

3. Site Assessment  

a. Thirty eight (38) test pits (TP06-01 to TP06-38) were excavated on October 3 and 4, 

2006, utilizing a Kobelco tracked excavator supplied by Wacor Holdings Ltd. The test 

pits were randomly excavated on an approximate 100 meter grid over the area. Locations 

varied based on topography and access. LGE personnel logged the conditions 

encountered in the field using visual-manual classification methods. Test pit logs and a 

site plan showing the approximate location of the test pits are included as Figure 1, 

following the text of this report. 

b. Details of the conditions encountered in the test pits are provided in this text. 

Depths are referenced to the existing ground surface at the time of our field investigation. 

Soil classification terminology is based on the Modified Unified classification system. 

Other descriptive terms follow conventions of the Canadian Foundation Engineering 

Manual.  

c. No permeability (percolation) testing was carried out during this phase of the 

investigation. 

 

 

 



Coal Valley Estates Subdivision – Phase 4 and Future Development 
File: G4684.01  
February 9, 2007 
Page 3 of 10 
 
4. Discussion and Recommendations 

 

a. Site soils were similar to those reported in our previous report on Phase 2 & 3, LGE 

File No.:G4468, dated July 13, 2006. The soil conditions consisted generally of a layer of 

organics, overlying silty sand with some gravel, over dense silty sand glacial till. Bedrock 

was encountered in most test pits at depths varying from ground surface (TP06- 32) to 

2.0m (TP06-12). Several test pits were terminated in very dense glacial till.  

b. The upper sand material (overburden) was generally found to be silty, compact to 

dense, with some gravel. This material should be suitable for infiltration of storm water 

infiltration. Further permeability testing would be necessary to determine the permeability 

characteristics of this material. 

c. Groundwater seepage was not encountered. 

 
5. Review of Available Mine Information and Discussion 

 
a. The available coal mine working plans (Island Geotechnical Services Ltd. – Cumberland - 

Tsable River – Lantzville Coal Field – Composite Plan – April 1980), indicate that the general 

area of the subject property is situated above the abandoned Cumberland Mine, which 

was worked about 70 to 100 years ago. Detailed mine layout sketches - transcribed from 

plans obtained from the Ministry of Mines were utilized for geotechnical evaluations and 

are supplemental to this report. Please note that the utilized plans were not necessarily the 

original working drawings. Both survey error and transcription errors may have occurred 

resulting in approximate locations of actual mine features that we refer to in this report. 

b. The Cumberland Mine worked two levels beneath the subject property. According to 

the plans, a slope entrance to the mine is located approximately 300 m north of the 

subject property. The ground surface elevation at the mine entrance was indicated as 

being around 170m (548’). The plans indicated elevation data of 285’ to 291’ and 93’ to 

103’ from within the two levels of workings. As such, the ground elevation is considered 

to be at least 246’ (75m) above the workings. 
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c. The Cumberland Mine was worked near the turn of the 20th century. The workings 

were entered via adits north of the site. Ventilation was typically supplemented by vertical 

air shafts. The seam thickness was probably about two metres thick. It was worked using 

room and pillar methods. This mining method involved driving haulage ways into the 

coal seam followed by working submains approximately at right angles to outline blocks 

of coal, or pillars, for roof support. Pillar size was increased in areas of poor quality roof 

support, or as mine depth increased. Typically when the lease boundary or limit of 

marketable coal was reached, coal remaining in the pillars was extracted, or "robbed", to 

the extent possible by mine conditions. Local safe conditions were provided by timbering 

or placing waste rock. After extracting a pillar, timbering would typically be removed and 

the area allowed to collapse. 

d. The typical types of subsidence features occurring over coal mines are sinkholes and 

troughs. Sinkholes generally develop where the cover above a mine is thin. Competent 

strata above the coal are a limiting factor in sinkhole development. Sinkholes normally 

occur where the interval of rock above the mine is less than 5 times the height of the 

extracted seam. A maximum interval of 10 times the height of the extracted seam is often 

accepted as the limit for sinkhole development. Mining and geologic conditions plus 

bulking properties of the overburden can result in exceptions to this guideline. The 5 and 

10 times the height criteria refer to thickness of competent rock, and do not include soil 

or very weathered rock. Sinkholes are usually circular in plan. Depths vary from the full 

overburden thickness, where the fallen cover moves laterally into the mine void, to only 

fractions of a metre where bulking of the fallen cover nearly fills the void. Sinkholes are 

normally easily identified with clearly defined boundaries. 

e. A trough is a shallow, often broad dish-shaped depression that develops when the 

overburden sags downward into the mine void in response to coal extraction, the 

crushing of mine pillars, or the punching of pillars into the mine floor or roof. With panel 

extraction in longwall mining and total extraction room and pillar mining, a subsidence 

trough occurs. Trough dimensions are related to the size and plan shape of the area of 

failure at mine level. 
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f. A building may be potentially impacted by coal mine workings if it is situated directly 

above the workings (i.e. if the building is within an area defined by projecting a vertical 

line from the outside edge of the workings to the ground surface). In addition, there can 

be potential impact if the building is within an area that is defined by projecting a line at 

about 20º (from vertical) from the edge of the workings to the ground surface. This 

additional distance around the outside of the working is referred to as the “area of 

subjacent support”. 

g. In abandoned room and pillar mines the strength of remaining pillars may be 

affected by ground water fluctuations or weathering. Stress concentrations may cause 

longer term spalling of pillars. These pillars, if unable to carry the load of the overburden, 

will subsequently fail. Failure of one pillar results in a redistribution of stresses by arching 

of the mine roof which may cause adjacent pillars to fail by crushing, or punching if soft 

rock seams are present on the mine floor or roof. 

h. Troughs at the small end of their size range overlap with sinkholes and at the large 

end of their size range may be hundreds of metres in diameter. For abandoned mines 

their maximum depth is generally one half of the thickness of the mined seam. Because of 

their broad, shallow shape, troughs may not be easily identified, particularly if they occur 

in undeveloped areas where surface movement is not of consequence. The ground  

movement which occurs in trough formation is both vertical and horizontal. It is not 

necessarily uniform or symmetrical. Variations in the soil and rock type as well as the 

presence of faults may result in concentrations of movement and the formation of such 

features as pressure ridges (in the centre of the basin) and tension cracks (around the 

basin's edges) and other irregularities. 

i. The damage which results from mine subsidence of the types just described do not 

normally pose a threat of personal injury or loss of life. Experience has been that cases of 

personal injury resulting from coal mine subsidence are so few as to be of almost 

negligible significance. However, cases of people falling down abandoned vertical shafts 

have occurred from time to time. This is probably a much more real danger than the 

likelihood of injury resulting from subsidence. 
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j. The risk of subsidence over abandoned mines is dependent upon the amount and 

extent of mining and the physical characteristics of the mine floor, coal pillars, and 

overburden. With no extraction, the coal seam is loaded by gravity and regional stresses. 

Developmental mining with nominal room widths and large coal pillars (low extraction 

ratios) produces subsidence which is due largely to elastic compression of the pillars and 

is nearly imperceptible. If mining ceases, future subsidence is unlikely. Additional 

extraction would eventually result in subsidence. If nearly full extraction is achieved with 

active mining, subsidence occurs contemporaneously with mining. 

k. Therefore, risks of long term subsidence occur between the two conditions of low 

extraction ratios and total extraction in sufficiently wide areas such that basin subsidence 

occurred coincidentally with mining. Where total extraction was not achieved and 

adequate pillaring for long term support were not left in the mines, roof collapse, 

crushing of coal pillars or punching of coal pillars into softer mine floor or roof rock can 

result in subsidence tens or even hundreds of years after mining. 

l. Subsidence over abandoned mines may occur years after mining and may go 

unnoticed unless it is in a developed area. The time of occurrence of subsidence is 

governed by the geology and geometry of the mine workings and the related soil and rock 

strata plus the rate of deterioration of the coal pillars and adjacent rocks. This represents 

a complex interaction of phenomena that prohibits reliable prediction of the time of 

subsidence. Subsidence incidents 50 to 100 years after mining are common. 

m. Some time after mining, complete collapse of mine voids is to be expected as a result 

of natural causes. The ground surface over a mine may experience a variable frequency of 

subsidence incidents. If abandoned mine voids have not been designed for long term (i.e. 

permanent) stability, the potential for subsidence remains until the voids collapse. 

Furthermore, subsidence is not a uniform, continuous process. 

n. Several factors are likely to induce subsidence movements. Generally they do not 

increase the amount of subsidence but merely accelerate the time of occurrence. These 

are earthquake vibrations, lowering ground water levels, unusually high precipitation, and 

leaking water or sewer lines. The latter two factors may increase the amount of 
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subsidence if overburden materials are washed into the mine workings causing 

“pipeholes”. Subsidence features that have been seen on ground are generally within areas 

where mine workings are shallow. In a number of isolated cases, subsidence features have 

included relatively discrete circular features on ground, typically measuring within 1 metre 

in diameter. These features have usually appeared where mine workings have been at 

shallow (less than 20 metres) depth. 

o. Current approaches to geotechnical engineering practice relating to abandoned coal 

mining may include some variation between firms. However, the following describes 

some accepted practices. In general, the location of known underground workings are 

commonly determined from available data, and evaluated for proximity to the subject 

development. Depending on the layout and depth of the workings, and potential for 

impact to the specific development, the site may be probed for the presence of 

underground voids. Such probing is usually undertaken in areas concluded to have a high 

potential risk of subsidence. This is usually the case where workings are present within a 

depth of about 30 metres from ground surface. If probing determines that voids are 

present, recommendations to mitigate surface disruption are presented. These 

recommendations may include complete grouting, or provision of additional support at 

the mine level. In areas considered to be impacted, but with a low to moderate risk of 

surface disruption, recommendations for essentially rigid foundation systems are 

commonly provided. 

p. The Village of Cumberland bears responsibility for approving building development 

within its limits. Current Provincial legislation, through the Local Government Act, 

requires that a geotechnical study be undertaken before the development of any site that 

could be impacted by hazards, including undermining. The Act (Section 699) stipulates 

"that the engineer shall certify under his hand and seal that the land may be used safely 

for the used intended for the building or structure for which a permit has been applied". 

The current building approval process includes the requirement for an engineering report, 

from a satisfactory geotechnical engineer. 
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q. Subsequent to the preparation, submission, and acceptance of this report, the Village 

then enters into a covenant with the owner under Section 219 of the Land Title Act and 

Section 699 of the Local Government Act. Terms of the covenant include clauses saving 

the Village harmless arising from subsidence of the land or any condition resulting from 

underlying coal mine workings.  

r. A vertical air ventilation shaft is located near the center of the Future 

Development Area. It is recommended that this shaft be investigated and mitigated by 

excavation and infilling using coarsely graded rock during the general site grading. 

We also recommend periodically visiting the site during site grading, to determine 

whether there is any evidence of ground surface disruption that could be attributed to 

mining operations. 

s. The level of risk of future mine subsidence at ground surface within this property 

varies from none (i.e., not undermined) to “low”. To assist in addressing the potential 

risks on the proposed development, we have delineated three hazard zones, to reflect 

different risks of mine impact on future development. These zones are defined as follows: 

Zone A:  not impacted by abandoned coal mines 

This area consists of the south-western part of the Future Development site. We have 

based the boundaries of these areas taking into account a “zone of subjacent support”. 

This has been based on our experience in dealing with mine subsidence, by projecting an 

imaginary plane up and outwards from the mine workings according to an inclination of 

15 to 20 degrees from vertical. In summary, those areas that are neither undermined, nor 

within the area of subjacent support are considered not to be geotechnically impacted or 

affected by underground coal mining. 

Zone B:  low impact by abandoned coal mining 

This area includes those areas underlain by the Cumberland Mine. The amount of 

potential future ground subsidence from the upper workings is limited by virtue of its 

probable collapse, and the relatively low extraction ratio within the Cumberland Mine. 

However, disruption (predominantly pipeholes and tension crack features) could occur 
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on a limited basis. This zone represents most of the Phase 4 area and the northeastern 

portion of the Future Development site. 

4.1. General Storm Water Disposal 

a. Based on our preliminary assessment, the surficial soils should accept rain water and 

storm water from infiltration trenches or pits readily. The depth of overburden soils is 

limited; therefore, additional permeable soils could be placed atop the existing grade to 

provide additional water storage area. Suitable permeable soils should be used for 

additional fill. 

b. The suitable soil deposits are limited in thickness, but there appears to be sufficient 

depth and volume of material to infiltrate some storm water flows within the upper sand 

layer, however, grading would have to be such to allow surficial infiltration galleries to be 

constructed.  
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5.  Closure 

a. The conclusions and recommendations submitted in this report are based upon the 

data obtained from a limited number of widely spaced subsurface explorations. If soil 

conditions exposed during further excavation or development vary from those 

encountered during this investigation, LGE should be notified and we may be required to 

modify our recommendations. 

b. Lewkowich Geotechnical Engineering Ltd. acknowledges that this report may be 

requested by the Village of Cumberland as a precondition to the issuance of a 

development or building permits for this site. 

c. Lewkowich Geotechnical Engineering Ltd. appreciates the opportunity to be of 

service on this project. If you have any comments, or additional requirements at this time, 

please contact us at your convenience. 

 
      Respectfully Submitted, 
      Lewkowich Geotechnical Engineering Ltd. 

       
      Darron Clark, P. Eng. 
      Geotechnical Engineer 
 
 
 
Attachments: Site Plan (Figure 1), Mine Workings (Figure 2), Test Pit Logs (38) 

 



Testpit # North (m) East (m) Elev (m)
TP01 5498888.465 352818.586 174.415
TP02 5498888.492 352815.180 175.000
TP03 5498944.063 352757.836 175.739
TP04 5498887.397 352756.540 178.256
TP05 5498829.352 352609.288 184.817
TP06 5498952.294 352593.556 180.009
TP07 5498962.421 352503.398 184.621
TP08 5498848.429 352477.307 195.099
TP09 5498825.175 352393.932 197.593
TP10 5498939.382 352361.616 190.413
TP11 5498962.228 352276.934 187.933
TP12 5498968.756 352202.995 184.950
TP13 5498849.332 352226.444 190.550
TP14 5498816.002 352295.738 202.431
TP15 5498746.147 352315.145 205.119
TP17 5498581.706 352193.252 191.543
TP18 5498470.424 352190.536 188.933
TP19 5498721.938 352596.167 188.726
TP20 5498717.338 352520.746 194.110
TP21 5498639.451 352564.215 194.223
TP22 5498636.132 352617.241 189.005
TP23 5498544.756 352568.865 195.507
TP24 5498518.085 352632.027 192.234
TP25 5498514.138 352498.760 199.102
TP26 5498404.600 352445.937 187.840
TP27 5498360.635 352540.710 189.063
TP28 5498358.086 352639.134 187.923
TP29 5498325.603 352756.121 177.173
TP30 5498367.285 352408.035 184.863
TP30 5498367.277 352408.038 184.867
TP31 5498269.957 352368.122 196.108
TP32 5498227.771 352405.360 187.955
TP33 5498335.218 352340.106 201.110
TP34 5498441.903 352455.029 185.328
TP35 5498435.395 352421.403 186.094
TP36 5498489.010 352398.623 193.367
TP37 5498522.475 352366.610 198.792
TP38 5498750.000 352421.000 190.000

TESTPIT LOCATIONS (UTM Coordinates)







Test Pit TP06-01
Job No. G4684

Location: N.E.grid of property

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics: roots,loose,dark brown

0.2 0.8 Sand; silty,gravelly,dense,brown, 

0.8 1.3 Sand; silty,gravelly,most dense,brown (till).

End of hole at 1.3m ,sandstone bedrock.

Test Pit TP06-02
Job No. G4684

Location: N.E.grid of property

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.5 Organics: roots,loose,dark brown

End of hole at 0.5m ,sandstone bedrock.



Test Pit TP06-03
Job No. G4684

Location: N.E.grid of property

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.4 Organics: roots,loose,dark brown

0.4 0.8 Sand; silty,gravelly,most dense,brown, (till)

End of hole at 0.8m ,sandstone bedrock.

Test Pit TP06-04
Job No. G4684

Location: N.E.grid of property

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.5 Organics: roots,loose,dark brown

0.5 0.8 Sand; silty,gravelly,dense,brown, 

0.8 1.3 Sand; silty,gravelly,most dense,brown (till).

End of hole at 1.3m ,sandstone bedrock.



Test Pit TP06-05
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.4 Organics: roots,loose,dark brown

0.4 1.4 Sand; silty,gravelly,some cobble,dense,brown, 

End of hole at 1.4m ,sandstone bedrock.

Test Pit TP06-06
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics: roots,loose,dark brown

0.2 1 Sand; silty,gravelly,compact,brown, 

1 1.4 Sand; dense,uniform,grey/brown.

End of hole at 1.4m ,sandstone bedrock.



Test Pit TP06-07
Job No. G4684

Location: North center of property
See picture

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; roots,dark brown.

0.2 0.8 Sand; silty,gravelly,trace cobble,compact,brown, 

1 1.5 Sand; dense,uniform,grey/brown.

End of hole at 1.5m ,sandstone bedrock.

Test Pit TP06-08
Job No. G4684

Location: See survey grid.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.15 Organics; roots,dark brown.

0.15 0.7 Sand; silty,sandstone pcs,grey/brown. 

End of hole at 0.7m ,sandstone bedrock.



Test Pit TP06-09
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; roots,dark brown.

0.2 1.0 Sand; silty,gravelly,brown. 

End of hole at 1.0m ,sandstone bedrock.

Test Pit TP06-10
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; roots,dark brown.

0.2 1.7 Sand; silty,gravelly,compact to dense,brown. 
(Thin layer of grey sand on top of bedrock)

End of hole at 1.7m ,sandstone bedrock.



Test Pit TP06-11
Job No. G4684

Location: See survey grid
See Picture.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; roots,dark brown.

0.2 1.0 Sand; silty,gravelly,trace cobble, dense,brown. 

End of hole at 1.0m ,sandstone bedrock.

Test Pit TP06-12
Job No. G4684

Location: See survey grid.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; roots,dark brown,(reed grass).

0.3 0.8 Topsoil; peaty,black,moist

0.8 2.0 Sand;silty,clayey,moist to wet

End of hole at 2.0m ,sandstone bedrock.



Test Pit TP06-13
Job No. G4684

Location: See survey grid.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; roots,loose,dark brown.

0.3 1.7 Sand; silty,gravelly,cobble to 300mm,brown. 

End of hole at 1.7m ,sandstone bedrock.

Test Pit TP06-14
Job No. G4684

Location: See survey grid.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dark brown.

0.3 1.0 Sand; silty,gravelly,trace cobble ,brown. 

1 1.2 Sand; silty,gravelly,trace cobble,brown (till)

End of hole at 1.2m ,sandstone bedrock.



Test Pit TP06-15
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dark brown.

0.3 0.5 Sand; silty, large broken sandstone pcs.

End of hole at 0.5m ,sandstone bedrock.

Test Pit TP06-16
Job No. G4684

Location: See survey grid.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; loose,dark brown.

0.2 0.6 Sand; silty,gravelly,trace cobble ,brown. 

0.6 1.0 Sand; silty,gravelly,brown (till)

End of hole at 1.0m ,sandstone bedrock.



Test Pit TP06-17
Job No. G4684

Location: See survey grid.

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dark brown.

0.3 0.8 Sand; silty, compact,large broken sandstone pcs.

End of hole at 0.8m ,sandstone bedrock.

Test Pit TP06-18
Job No. G4684

Location: 6m from creek crossing

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dark brown.

0.3 0.8 Sand; silty, gravelly,cobbles,compact,large 
large broken sandstone pcs.

End of hole at 0.8m ,sandstone bedrock.



Test Pit TP06-19
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; dark brown.

0.3 0.6 Sand; silty, gravelly,cobbles,compact,brown,moist. 

0.6 0.9 Sand; silty,gravelly,dense,brown,(till).

End of hole at 0.9m ,sandstone bedrock.

Test Pit TP06-20
Job No. G4684

Location: See survey grid
(25m fromTH-6 )

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; roots,dark brown.

End of hole at 0.2m ,sandstone bedrock.



Test Pit TP06-21
Job No. G4684

Location: See survey grid
(80m fromTH-6 )

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; roots,dark brown.

End of hole at 0.3m ,sandstone bedrock.

Test Pit TP06-22
Job No. G4684

Location: See survey grid
(49m from property line.)

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; roots,dark brown.

0.3 0.9 Sand; silty,gravel,cobble

End of hole at 0.9m ,sandstone bedrock.



Test Pit TP06-23
Job No. G4684

Location: See survey grid
(149m from prop.)

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; roots,sand,gravel,dark brown.

End of hole at 0.3m ,sandstone bedrock.

Test Pit TP06-24
Job No. G4684

Location: See survey grid
(50m from property line.)

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.5 Organics; roots,sand,gravel,dark brown.

End of hole at 0.5m ,sandstone bedrock.



Test Pit TP06-25
Job No. G4684

Location: See survey grid

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; loose,dry

0.2 0.6 Sand; silty,gravelly,some cobble,compact

End of hole at 0.6m ,sandstone bedrock.

Test Pit TP06-26
Job No. G4684

Location: See survey grid See 2 Pictures
110m from TH, nxt to road south

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; loose,dry

0.2 0.5 Sand; silty,gravelly,some cobble,compact

0.5 1.8 Sand; silty,gravelly,trace cobbles,(till).

1.8 2.2 Sand; silty,gravelly,some cobbles,(till).

End of hole at 2.2m ,refusal.



Test Pit TP06-27
Job No. G4684

Location: See survey grid
100m from 26 on dirt road

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dry

0.2 0.7 Sand; silty,gravelly,some cobble,compact

End of hole at 0.7m ,sandstone bedrock.

Test Pit TP06-28
Job No. G4684

Location: See survey grid
100m from 27 on dirt road

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dry

0.2 0.8 Sand; silty,gravelly,some cobble,compact

End of hole at 0.8m ,sandstone bedrock.



Test Pit TP06-29
Job No. G4684

Location: See survey grid
In bush path 10m from Penrith Road

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dry

0.2 0.5 Sand; silty,gravelly,some cobble,compact

0.5 0.9 Sand; silty,gravelly,some cobble,(till).

End of hole at 0.9m ,sandstone bedrock.

Test Pit TP06-30
Job No. G4684

Location: See survey grid
15m from creek at dirt road crossing

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dry

0.3 1.0 Sand; silty,gravelly,some cobble,compact

1.0 1.2 Sand; silty,gravelly,some cobble,(till).

End of hole at 1.2m ,refusal.



Test Pit TP06-31
Job No. G4684

Location: See survey grid
25m from TH, 80m from Property Line

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics; loose,dry

0.3 0.4 Sand, sandstone pcs

End of hole at 0.4m ,sandstone bedrock.

Test Pit TP06-32
Job No. G4684

Location: See survey grid
80 m from TH, 50m from Property Line

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0 Exposed Bedrock

End of hole at 0.0m ,sandstone bedrock.



Test Pit TP06-33
Job No. G4684

Location: See survey grid
50 m north of TP 32

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics,loose,dry.

End of hole at 0.2m ,sandstone bedrock.

Test Pit TP06-34
Job No. G4684

See Picture
Location: See survey grid

10 m south of dirt road
Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics, loose,dry,brown

0 0.6 Sand; silty,gravelly,some cobble,compact

0.6 1.1 Sand; silty,gravelly,some cobble,(till).

End of hole at 1.1m ,refusal.



Test Pit TP06-35
Job No. G4684

Location: See survey grid
70 m  from TH

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics, loose,dry,brown

0 0.6 Sand; silty,gravelly,some cobble,compact

0.6 1.8 Sand; silty,gravelly,some cobble,(till).

End of hole at 1.8m ,refusal.

Test Pit TP06-36
Job No. G4684

Location: See survey grid
west side of dirt road 100 m from 34

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.3 Organics, loose,dry,brown

0.3 0.6 Sand; silty,gravelly,some cobble,(till).

End of hole at 0.6m ,refusal.



Test Pit TP06-37
Job No. G4684

Location: See survey grid
side of dirt road

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; loose,dry,brown

0.2 0.6 Sand; silty,gravelly,some cobble,compact

0.6 0.8 Sandstone pcs,sand,loose

0.8 1.2 Sand; silty,gravelly,some cobble,(till).

End of hole at 1.2m ,refusal.

Test Pit TP06-38
Job No. G4684

Location: See survey grid
side of dirt road

Excavation Contractor Wacor Holdings-Richard
Type of Equipment Kobelco Track Excavator
Method Excavation
Recorder JH

From (ft) At To Soil Description Sampling

0 0.2 Organics; loose,dry,brown

0.2 0.6 Sand; silty,gravelly,some cobble,compact

0.6 0.7 Sand; silty,gravelly,some cobble,(till).

End of hole at 0.7m ,refusal.
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Schedule G: Design Brief – Stormwater Management Plan, November 24, 2014 
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Schedule H: Stormwater Management Plan, May 22, 2019 
  



STORMWATER MANAGEMENT PLAN 

 

1211 Ryan Road 

Courtenay, BC 

V9N 3R6 

Tel 250 338 5495 

 

www.McElhanney.com 

 

To 
Joanne Rees, Planner 

From 
Chris Durupt, P.Eng. 

Company 
Village of Cumberland 

McElhanney Branch 
2211 

Re 

STORMWATER MANAGEMENT PLAN 

COAL VALLEY ESTATES 

PHASE 9+  

Date 
2019-05-22 

File Number 
2211-46871-14 

 

1. INTRODUCTION 

The following Stormwater Management Plan (SWMP) has been prepared for Coal Valley Estates Ltd., in support of 

ongoing development applications for the remainder of District Lot 24, Nelson District, Cumberland BC. This report is an 

update to previous reports and specifically covers the remaining undeveloped phases of Coal Valley Estates (Phases 9 

plus) which drain northward to the Maple Lake Watershed, referred to herein as the “study area”. The intent of this plan 

is to set a base line for pre-development (2007) site runoff, develop per hectare performance targets for post-

development (based on the BCSWGB and Village Guidelines), and outline the proposed mitigation techniques or Best 

Management Practices (BMPs) required to achieve the performance target. 

2. SITE DESCRIPTION 

The study area, part of the Remainder of District Lot 24, Nelson District, represents approximately 10.546 ha of 

undeveloped land within Coal Valley Estates, which drains north to the Maple Lake Watershed. The study area is 

located adjacent the western edge of existing development within the Village of Cumberland.  The study area is zoned 

Mixed Use Residential (MU-1) and is bordered to the east by existing residential developments, to the south by future 

residential developments zoned MU-1, to the west by a working forest zoned UR-1 and to the north by forested lands 

zoned RU-1.  The MU-1 zoning allows for mixed residential and multifamily use.  Figure 1: Study Area overview, 

provides an overview of the study area in context with existing development.  

The rolling topography of the site ranges from 100 – 210 metres above sea level. Flora and fauna within the study area 

was reviewed by Strategic Natural Resource Consultants. Strategic ’s June 24, 2018 report: “Environmental 

Assessment – Coal Valley Remainder” states: 

“… area has minimal vegetation and what is present is predominantly alder saplings and invasive species (scotch 

broom and blackberry). Much of the area is bare earth/rocks or existing roads from previous activity on the site…” 
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Figure 1: Study Area overview 

 

Soil stratigraphy was examined by Lewkowich Geotechnical Engineering Ltd. who logged 34 test pits within the 46-

hectare parent property during their October 2006 field investigation.  Lewkowich’s February 2007 “Preliminary 

Geotechnical Assessment” states:  

The soil conditions consisted generally of a layer of organics, overlying silty sand with some gravel, over dense silty 

sand glacial till. Bedrock was encountered in most test pits at depths varying from ground surface (TP06- 32) to 2.0m 

(TP06-12). Several test pits were terminated in very dense glacial till.  

The upper sand material (overburden) was generally found to be silty, compact to dense, with some gravel. This 

material should be suitable for infiltration of stormwater infiltration. Further permeability testing would be necessary to 

determine the permeability characteristics of this material. 

Ground water seepage was not encountered during the testpits. 
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3. PROPOSED DEVELOPMENT 

The study area can be broken into three development phases: Phase 9, Phase 10 and Future Phases. Phase 9 and 10 

are proposed to be single family residential and Future Phases will be a mix of single- and multi-family residential. 

Figure 2: Phase boundaries, provides an overview of the phase boundaries.  

 

Figure 2: Phase boundaries 

4. DESIGN RAINFALL 

Design rainfall events were used to model pre- and post-development runoff from the study area. Environment 

Canada’s 2014 Courtenay Puntledge BCHP (Station ID 1021990) IDF curve was used to generate SCS Type 1A 24-

hour distributions for the MAR (Mean Annual Rainfall), 2, 5, 10 and 100 year return period design rainfall events. Use of 

the Puntledge IDF curve is consistent with the Village of Cumberland’s Stormwater Drainage Master Plan, July 13, 

2010.  An SCS Type 1-A rainfall distribution was used to mimic typical west coast low intensity, long duration rainfall 

events.  The Puntledge IDF rainfall intensities were also increased by 10% to account for predicted increases in rainfall 

intensity due to climate change.  
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5. EXISTING RUNOFF 

The study area is located within the Maple Lake Watershed as defined in the Village of Cumberland’s Stormwater 

Drainage Master Plan, July 13, 2010. The western and northern portion of the study area (approximately the area 

denoted as “Future Phases” and the north section of Phase 9) drains overland to undeveloped land to the north. There 

is a small stream that forms just north of the study area which conveys runoff through the neighbouring property to 

existing wetlands.  The east portion of the study area drains to previous phases of the development where it is collected 

in the Village storm sewer network and conveyed eastward along Kendal Avenue.  The Village’s storm sewer network 

discharges to the north just before reaching Egremont Road, via a 900 mm diameter storm sewer outfall.  Figure 3: 

Offsite drainage, provides an overview of the existing and proposed drainage discharge locations.  

 

 

Figure 3: Offsite drainage 
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To quantify existing site runoff, a hydraulic model was developed using SWMM software, enabling analysis of existing 

site response to the 2, 5, 10 and 100-year design rainfall events.  Model input parameters, based on observed site 

parameters and existing soils information (provided by Lewkowich Geotechnical Engineering Ltd. in their February 2007 

Preliminary Geotechnical Assessment), are summarized in Table 1: Existing (2007) site specific hydraulic modeling 

parameters.  Results of the modeled, pre-disturbed (2007) site response are indicated in Figure 4: Runoff Hydrographs 

for the 2, 5, 10 and 100-Year Design Rainfall Events under Existing (2007) Site Conditions, and summarized in Table 2: 

Existing (2007) runoff quantities. For simplicity, results are presented on a per hectare basis.  This method allows runoff 

for each phase of the development to be analyzed on a volumetric discharge of cubic metres per hectare (m3/ha) and a 

peak discharge of litres per second per hectare (lps/ha).  

Table 1: Existing (2007) site specific hydraulic modeling parameters 

PARAMETER  EXISTING SITE 

Area (ha)  10.546 

Width (m)  500 

Slope (%)  12% 

% Impervious  25% 

N Imperv  0.013 

N Perv  0.20 

Dstore Imperv (mm)  2 

Dstore Perv (mm)  5 

Zero % imperv  25 

Curve #  85 

Drying time (days)  7 

Subarea routing  Pervious 

Notes: 

1) The relatively high percent impervious is attributed to the common sections of exposed bedrock. 
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Figure 4: Runoff Hydrographs for the 2, 5, 10 and 100-Year Design Rainfall Events under Existing (2007) Site Conditions 
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Table 2: Existing (2007) runoff quantities 

24-HOUR DISTRIBUTION 
TOTAL 

PRECIPITATION (mm) 

EXISTING RUNOFF 

TOTAL VOLUME 

(M3/HA) 

PEAK DISCHARGE 

(lps/ha) 

MAR 58.1 290 14.1 

2-Year 87.1 522 24.6 

5-Year 104.2 668 31.4 

10-Year 120.0 806 37.8 

100-Year 169.6 1259 58.9 

 

The results set a base line for existing site runoff and define post-development performance targets on a per unit area 

basis.  Peak discharge (runoff) from the site is high when compared to other sites within the Valley.  Higher than normal 

discharge rates can be attributed to steep slopes, minimal soil cover atop bedrock and the intense rainfall patterns 

unique to the Cumberland area.   

6. PERFORMANCE TARGETS 

Performance targets have been developed based on the Village of Cumberland Bylaw No. 990, Section 10.1.5.17 which 

requires rainwater management in accordance with the Water Balance Model.  “The British Columbia Stormwater 

Planning Guidebook” (BCSWPG), and “Beyond the Guidebook”, a 2007 revised publication which builds on the 

BCSWPG, are the baseline for the Water Balance Model.   

The BCSWPG suggests that the complete spectrum of rainfall events should be evaluated with the goal that post-

development flow rates should mimic pre-development rates.  The BCSWPG also recognizes that the rainfall capture 

targets will depend on the site and watershed-specific conditions.  “Beyond the Guidebook” introduces the following 

three performance targets to facilitate implementation of the integrated strategy for managing the complete rainfall 

spectrum: 

Rainfall Capture – “Rainfall capture” measures include infiltration, evapotranspiration, or re-use. 

Runoff Control – delay overflow runoff by means of detention storage with “runoff control” and release into a receiving 

body at a rate that mimics pre-development flow rates. 

Flood Mitigation – reduce flooding by providing sufficient hydraulic capacity to “contain and convey”, ensuring that 

large storm events are safely conveyed by the storm drainage system. 

The BCSWPG targets have been developed based on the statistical distribution of rainfall intensities in British 

Columbia.  The datum used to measure hydrological impact is the so-called “Mean Annual Rainfall” (MAR).  The MAR is 

defined as the rainfall event which is exceeded, on average, once per year.  The MAR has been calculated as 2/3 of the 
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2-year rainfall event.  Rainfall events up to and including the MAR, equate to approximately 95% of annual rainfall 

volume.  Conversely, extreme storms in excess of the MAR typically account for less than 0.4% of all rainfall events.   

Based on the results of the SWMM analysis and the design objectives outlined above, the Performance Targets for the 

remainder of the Coal Valley development are as follows: 

Table 3: Performance Targets 

 

 

SMALL STORM 

GOAL  
MEDIUM STORM GOAL  

LARGE STORM 

GOAL 

 

MAR 24HR    

RAINFALL EVENT 

2 YEAR, 24HR 

RAINFALL EVENT 

5 YEAR, 24HR 

RAINFALL EVENT 

10 YEAR, 24HR 

RAINFALL EVENT 

Target peak runoff 

rate (l/s/ha) 
14.1 24.6 31.4 37.8 

Target peak volume 

rate (m3/ha) 
290 522 668 806 

 

7. DESIGN ELEMENTS 

The proposed Best Management Practices (BMP) to be implemented for this project have been developed to promote 

onsite capture of runoff and groundwater recharge.  Properly employed, this approach will mitigate peak runoff rates, 

and provide qualitative treatment of runoff, prior to discharge.  The following BMPs are proposed for the site: 

7.1. Amended Soil 

The use of amended soils will be fundamental to achieving a water balance for this site and assisting in restoring the 

existing hydrology.  Properly functioning amended soil can significantly increase the amount of initial abstractions of the 

pervious area of the site.  Initial abstractions reflect the depth of rainfall lost to depression storage and 

evapotranspiration.  A minimum of 300 mm of topsoil which meets the revised MMCD Specification outlined below 

should be placed on all pervious areas of the site.  This soil can either be stripped from the site and re-used (if 

available), or imported.   

To account for compaction and clogging over time, the post-development mitigated model has assumed 20 mm of initial 

abstractions, for all pervious surfaces.  This reflects the long-term performance of 300 mm of amended soil.  All 

amended soils should conform to the MMCD specification for growing medium, with the following amendments: 
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• Lawn Areas: topsoil should meet or exceed the MMCD specification for growing medium with the organic 

content amended to be 8%; and, 

• Planters, Shrub and Groundcover Areas: topsoil should meet the MMCD specification for growing medium with 

organic content of 8 to 15%. 

Refer to MMCD and Green Infrastructure Partnership, “Topsoil: Just How Do You Obtain a Performing Topsoil Layer, to 

Advance Rainwater Management & Water Conservation” for more information on amended soils. 

7.2. Retention of Native Vegetation 

Wherever possible, the native vegetation should be retained and/or re-established post-development. Vegetation 

reduces runoff by retaining, evapotranspirating and aiding in infiltration which will assist in restoring the pre-

development natural hydrology post-development.  

7.3. Infiltration Galleries 

Infiltration galleries are not recommended on this site due to the steep slopes and large volume of fractured rock 

experienced in previous phases of the development.  Promoting discharge of runoff subsurface may cause inundation 

of house perimeter drains, nuisance groundwater breakout or even slope stability concerns due to the high hydraulic 

conductivity of fractured rock.  

7.4. Wetland Attenuation 

Per the Village’s Stormwater Drainage Master Plan, wetlands within the adjacent Maple Lake Watershed, will form an 

integral part of managing runoff from this site.  Minimal overburden atop shallow bedrock, characteristic of the upland 

areas of this site make for limited storage potential, or onsite capture/retention of runoff.  Wetland storage, as is 

recommended in the Village’s Stormwater Drainage Master Plan (2007) and was used for previous phases of 

development, will continue to be used to attenuate peak volume and discharge in excess of that which can be retained 

onsite through the implementation of the above noted BMPs.   

The capacity of the downstream wetlands is estimated to be immensely greater than the slight increase in runoff due to 

the proposed Best Management Practices to be implemented for this development. Further discussion is provided in 

later sections. 

8. QUALITY 

Construction phase water quality will be dependent on Erosion and Sediment Control (ESC) measures implemented 

during civil and residential (building) construction.  Civil and residential construction ESC measures should be employed  

per the recommendations in Section 12 below.  

Expected water pollutants post-development will be that of a typical urban residential environment. Removal of Total 

Suspended Solids (TSS) and minor hydrocarbons will be achieved by regular cleaning of Village roadways and catch 

basin sumps.  Groundwater recharge and evapotranspiration within the downstream wetlands will serve to further 
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improve/polish this surface runoff prior to release into Maple Lake.  Regular cleaning of roadways and catch basin 

sumps will be key to ensuring maximum removal of TSS and hydrocarbons.  

9. POST-DEVELOPMENT RUNOFF 

The post-development study area was modeled using SWMM software.  Simulations for mitigated site response were 

completed for the 24-hour SCS Type 1A distribution for the MAR, 2, 5, 10 and 100-Year rainfall events.  Model input 

parameters derived are summarized in Table 4: Site-Specific Stormwater Management Parameters.  The post 

development mitigated model includes the BMPs design elements described above (with the exception of the 

downstream wetlands). Results of the modeled site response are indicated in Figures 5 to 9. 

Table 4: Site-Specific Stormwater Management Parameters  

PARAMETER EXISTING SITE POST-DEVELOPMENT 

Area (ha) 10.546 10.546 

Width (m) 500 1500 

Slope (%) 10% 6% 

% Impervious 25% 60% 

N Imperv 0.018 0.018 

N Perv 0.20 0.20 

Dstore Imperv (mm) 2 2 

Dstore Perv (mm) 5 20 

Zero % imperv 25 25 

Curve # 77 85 

Drying time (days) 7 7 

Sub-area routing Pervious Impervious 
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Figure 5: Runoff Hydrographs for the MAR design rainfall event 

 

Figure 6: Runoff Hydrographs for the 2-year design rainfall event 
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Figure 7: Runoff Hydrographs for the 5-year design rainfall event 

 

Figure 8: Runoff Hydrographs for the 10-year design rainfall event 
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Figure 9: Runoff Hydrographs for the 100-year design rainfall event 

 

Table 5: Pre- and Post-Development Runoff Quantities per Hectare of tributary area, compares pre- and post-

development simulated runoff quantities for the site on a per hectare basis.  The analyses show that with the use of 

BMPs as proposed herein, post-development runoff can be infiltrated, evapotranspirated, detained and released at a 

reduced rate.  Peak runoff in excess of pre-developed rates as well as increased post-development runoff volume, will 

be attenuated by the downstream wetlands, which have not been modeled.  

The wetland areas downstream of the study area and upstream of Cumberland Road and the Village’s sewage 

treatment lagoons are estimated at over 550,000 m2.  An increase in volumetric runoff of 1835 m3 for the post-

development 10-year design rainfall event equates to a 3mm increase in the water level of the downstream wetlands.  

This increase in water level will be further reduced through infiltration and evapotranspiration within the wetlands.  
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Table 5: Pre- and Post-Development Runoff Quantities per Hectare of tributary area 

24-HOUR 
DISTRIBUTION TOTAL 

PRECIPITATION (MM) 

EXISTING  
POST-DEVELOPMENT (WITH 

BMP) 

 Total (m3/ha) Peak (lps/ha) Total (m3/ha) Peak (lps/ha) 

MAR  58.1 290 14.1 390 15.2 

2-Year  87.1 522 24.6 663 22.8 

5-Year  104.2 668 31.4 827 33.5 

10-Year 120.0 806 37.8 980 47.4 

100-Year  169.6 1259 58.9 1466 69.4 

 

10. DOWNSTREAM CONVEYANCE 

Runoff up to and including the 10-year peak flow will be conveyed by the minor system to existing and proposed 

downstream Village infrastructure.  Phases 9 and 10 will be collected in the Kendal Avenue main and discharge to the 

north, at the existing Village outfall location just west of Egremont Road (Figure 3).  Future phase will be collected in 

future Village storm sewers and will discharge to the neighbouring property to the north at the west end of Phase 9 

(Figure 3).  Runoff discharged to the neighbouring property to the north will be conveyed overland (eastern discharge) 

and within existing stream (western discharge) to the downstream Maple Lake Wetlands.  

Flows in excess of the 10-year peak will be conveyed via existing and proposed overland flood routing (municipal roads 

and paths) and will follow similar routes as the piped storm conveyance network.  

11. MAINTENANCE 

Inspection and cleaning of Village roads and catch basin sumps will be the key maintenance items for the constructed 

system.  All municipal catch basin sumps should be checked every six months for sediment/debris build-up and cleaned 

accordingly.  Village roads should also be inspected regularly and cleaned accordingly.  This maintenance should be 

scheduled just before and just after the rainy season (September and April). 

12. EROSION AND SEDIMENT CONTROL 

Prior to, or in conjunction with, any land clearing, grading or construction, sediment and erosion control measures 

should be implemented to ensure the works will be undertaken in such a manner that will preclude conveyance and 

discharge of fine silts and clay particles into the receiving environment.  Construction should be scheduled for the drier 
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   Schedule I: Ecofish Peer Review, May 16, 2019  - Development Permit Application 
for Subdivision for Residential Development of Phase 9 of Coal Valley Estates
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Latitude Conservation

Solutions Company

Ecofish Research Ltd.

Suite 214 - 2459 Cousins Ave

Courtenay, B.C. V9N 3N6

Phone: 250-334-3042
Fax: 250-897-1742

info@eco&shfesearch.com
wvvw.ecofishreseaFch.com

MEMORANDUM

TO: Joanne Reese and Sundance Topham, the Corporation of the Village of
Cumberland

FROM: Leah Ballin, M.S.F.M., R.P.Bio., R.P.F., Jayson Kurtz M.Sc., R.P.Bio., and
David West, M.Sc., P. Eng., Ecofish Research Ltd. and Tim Ennis, B.Sc.,
Latitude Conservation Solutions Connpany

DATE: May 16, 2019
FILE: 1345-05

RE: Peer Review of the Development Permit Application for Subdivision for Residential
Development of Phase 9 of Coal Valley Estates, Remainder DL 24, Nelson District as
it pertains to DPA#1

1. INTRODUCTION

Ecofish Research Ltd. (]:icofish) and Latitude Conservadon Soludons Company (Latitude) were
retained by the Corporation of the Village of Cumberland (the Village) to conduct a peer review, on
their behalf, of the Development Permit Application (the Application) for the subdivision of
Phase 9 of the Coal Valley Estates development into single fai-nily home lots. The Application was
prepared by McEIhanney Consulting Services Ltd. on behalf of the owner of Coal Valley Estates .
The current proposed residential development, as well as the entirety of the proposed Coal Valley
Estates development, falls within the boundaries of an Environmental Protection Development
Permit Area (I?PA#1) as per the Village's Official Community Plan (OCP) . Specifically, Phase 9
intersects Connectivity Areas identoified in DPA#1. The OCP (specifically Bylaw No. 990) sets out
requirements that must be fulfilled prior to and during development of lands within DPA#1 . The
purpose of the peer review was to ensure that these requirenients are fulfilled and that any potential
risks to environmentally sensidve areas (ESAs), including Connectivity Areas, or environmentally
valuable resources (EVRs) are identified and appropriately mldgated. The objective of this
memorandum is to present the results of Ecofish and Latitude's review of the bioinventory and
other Application documents to verify whether associated OCP requirements for Phase 9 of the
Coal Valley Estates Development have been inet.

1 McElhanney Consulting Seryices Ltd. 2018. Coal Valley Estates ~ Phase 9 ~ Residential Development, Remainder DL
24, Nelson District - Development Perntit Application. Consultant's application prepared for the ViUage of
Cumberland by McElhanney Consulting Services Ltd. on November 15, 2018,

2 The Corporation of the \7iUage of Cumberland. 2014, Village of Cumberland Official Community Plan Bylaw No. 990.
Available online at: https://cumbcriand.ca/wp-content/uploads/2()14/0.'i/Bylaw-990-OCP-2014-03_2q;

)rQpiase.cLamendments-<)PT.pdf. Accessed on November 22, 2017.
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2. METHODS

The Development Permit Application for residential development of Coal Valley Estates Phase 9
contains a cover page and checklist list documenting how each of the stand-alone documents

included In the Application are used to comply with the OCP requirements (i.e., DPA#1 EP
Guidelines) . The Application documents that were received and reviewed for this assessment are:
1) the cover page and checklist ; 2) the Environmental Assessment ; 3) the Phase 9-12 Aquatic
Ecosystem Assessment , 4) Stormwater M'anagement Plan ; 5) the CDA-2 design drawings and
subdivision plan by McElhanney; 6) the Prelimina.ry Geotechnical Assessment ; and

8) the Application for Developinent Pernut.

Ecofi.sh and Latitude reviewed the Application in consideration of OCP requirements, including
determining whether the Bylaw No. 990 subcoinponents were adequately addressed, evaluating how

the determination had been inade (i.e., based on which report and what rationale), and If any

additional clarification or documentation Is required.

3. RESULTS

The Application contents mostly satisfy OCP requirements for a bioinventory as per Bykw
No. 990 for a DPA#1 Connectivity Area and are determined to mosdy be of sufficient detail and
quality to understand the potential risks to ESAs and EVRs froin subdivision of Phase 9 and how

potential future effects of development may be rrddgated.

Key results of the review are categorized into: 1) compliance with OCP requirements; and,

2) potential impacts and mitigation measures.

3.1. Bylaw Compliance

The environmental assessinent (bioinventory) and other documents submitted as part of the
Application mosdy satisfy the requirements of Bylaw No. 990 and the guidelines provided in
Develop \\dth Care .

3 McElhanney Consulting Seivices Ltd. 2018. Coal Valley Estates - Phase 9 - Residendal Development Remainder DL
24, Nelson District Revised Development Permit AppUcadon. Letter from McElhanney Consuldng Services
Ltd. tojoanne Rees of the Village of Cumberland dated November 15,2018.

4 Strategic Natural Resource Consultants. 2018. Envu-onnnental Assessment ~ Coal Valley Estates Remainder.
Consultant's report prepared by Cindy Hannah, SNRC dated June 24, 2018.

5 Strategic Natural Resource Consultants. 2018. Coal VaUey Estates Phases 9-12 Aquatic Ecosystems. Consultant's
report prepared by Cindy Hannah, SNRC for MCSL dated May 10,2018.

6 McElhanney Consulting Services Ltd. 2014. Design brief - Stormwater Management Plan Coal VaUey Estates.
Consultant's report prepared by Chris Durupt and Bob Hudson, MCSL dated November 24, 2014.

7 Lewkowich Geotechnical Engineering Ltd. 2007. PreUminaiy Geotechnical Assessment, Coal Valley Estates
Subdivision - Phase 4 and future development - Cumberland, B.C, File: G4684.01. Consultant's Report
prepared by Darron dark dated Februa^ 9, 2007.

8BC Ministry of Environment. 2014. Develop with Care. Available online at:
iill]3S;/ /ww\^.'2.gc>vJ>cxa/g(>^''/Ct>»f;eni/c.}^vir(.>nnj^^t^i^ui^re^soui^^^
giiidaiice/ besi-inanagcmei-tt-praciiccK/dcveiop-witih-carc. Accessed on Deceinber 19, 2017.
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Specifically, the bioinventory appropriately identifies EVRs and ESAs for the study area, and
identifies potential impacts and midgations.

Concerns remain regarding the stormwater management plan (SWMP) as it pertains to requirements
10.1.5.3 g, 10.1.5.10 b and 10.1.5.17 of Bylaw No. 9902. The SWMP provided for Coal VaUey
Estates indicates that there will be a 78% increase in post-development runoff (10-year storm)
compared to pre-development runoff rates, resuldng from a four-fold increase in impervious
surfaces. Infiltrarion galleries with grit separators are proposed to mitigate the hydrologic effects
(quality and quandty) of excess runoff These midgations are consistent with the Best Management
Practices for stormwater management. Additional information is required to understand where the
storm drains will be located, which receiving environments they will be directed into, and the
cumulative effects of the additional Phase 9 stormwater inputs (10.1.5.3 g) on these environments
(e.g., do the wedands have the capacity to absorb the additional stormwater). The SWMP indicates
that rainfall events that exceed a 10-year stotm (as presented in 2014) will generate overland flows
that will exceed the capacity of the storm drain system. As there are no natural drainage structures
(e.g., streams) within Phase 9 additional mformation would help to understand the location for
conveyance of overland flows and what risks if any may be present to downslope property owners,
Village property, and ESAs (e.g. wedands).

In addition, the SWMP, which was written in 2014 for the cadre Coal Valley development, could be
updated for Phase 9 specifically to include current climate predicdons and knowledge about the
capacity of receiving environments, upon which potential impacts and mirigadon measures could be
reassessed.

3.2. Potential Impacts and Mitigatiqn Measures

Mitigation measures to avoid and minimize potential environmental impacts from the development
of the subdivision of Phase 9 are provided within the Application. Most notably:

1) Breeding bird and wildlife sweeps should be conducted by a Qualified Professional (QP)
pnor to any vegetation or ground clearing during the breeding bird season; and,

2) Landscaping and stormwater management Infrasbcucture should promote recover)? of pre-
disturbance hydrologlcal characteristics (e.g., infiltration galleries) to the extent possible as
per the stormwater management plan and relevant BMP's, and encourage planting with
native drought tolerant vegetation.

4. CLOSURE

In closing, the proponent has almost prodded sufficient information to satisfy the requirements of a
bioinventory as per OCP requitements for the subdivision of Phase 9 of Coal Valley Estates in a
DPA#1 Connectivity Area. For the most part, adequate informadon was provided in the
Application to assess how environmental protecdon guidelines for Phase 9 of the Coal VaUey
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Estates Development have and will be met. The Application indicates that the Phase 9 area was
historically cleared and topsotl removed, and that there is an absence of Terrestrial Ecosystem Areas
and Aquatic Ecosystem Areas. Therefore there are few EVR's and ESA's expected to be present
onsite, and the risk of negadve environmental impacts to EVRs or ESAs is low, especially if the
mitigation measures prescribed in the Application and summarized in the attached DRAFT DP
Condtdons table are adhered to.

However, some aspects of the stormwater management plan could be improved. Specifically,
additional inforinadon could be used to gain a clearer understanding of potential risk and liability to
adjacent and downslope property owners, wetlands and other receiving environments resulting from
the conveyance of Phase 9 stormwater to these downslope areas during extreine events.

Yours truly,

Ecofish Research Ltd. and Latitude Conservation Solutions Ltd.

Prepared by: Reviewed by:

Leah BalUn, M.S.F.M., R.P.Bio., R.P.F

Wildlife Biologist

Jayson Kuttz, M.Sc., R.P.Bio.

Fisheries Biologist

Tim Ennis, B.Sc.

Conservation SpedaUst/President

David West, M.Sc., P. Eng.

Hydrologist/ Water Resources Engineer

Disclaimer:

The material in this memorandum reflects the best judgenaent of Ecofish Research Ltd. in Ught of the informadon
available ai: the time of prcparadon. Any use which a third party makes of this rnernorandum, or any reliance on or
decisions made based on it, is the responsibility of such third parties. Ecoflsh Research Ltd. accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions or actions based on this memorandum. This
memoranduin is a conttolled docunient. Any reproductions of this memoranduni are uncontrolled and may not be the
most recent revision.
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Ecofish Research Ltd.

Suite 214 - 2459 Cousiiis Ave

Courtenay, B.C. V9N 3N6

Phone: 250-334-3042
Fax: 250-897-1742

in fo @eco fishresearch .corn
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MEMORANDUM

TO: Joatine Reese and Sundance Topham, the Corpoiation of the Village of
Cumberland

FROM: David West, M.Sc., P. Eng., Leah Ballin, M.S.F.M., R.P.Bio., R.P.F., and
Jayson Kurtz, M.Sc., R.P.Bio. and Ecofish Research Ltd.

DATE: June 10, 2019
FILE: 1345-05

RE: Peer Review of the Stormwater Management Plan for Subdivision for Residential

Development of Phase 9 of Coal Valley Estates, Remainder DL 24, Nelson District as

it pertains to DPA#1 - Draft VI

1. INTRODUCTION

Ecoflsh Research Ltd. (Ecofish) was retained by the Corporation of the Village of Cuinbcrland (the
Village) to conduct a peer review, on their behalf, of the Stormwater Manageinent Plan (SWMP)
subinitted as part of the Development Permit Application for the subdivision of Phase 9 of the
Coal Valley Estates development into single family home lots. The Applicadon was prepared by
McElhanney Consulting Services Ltd. on behalf of the owner of Coal Valley Estates. The current
proposed residential development, as well as the entirety of the proposed Co^il Valley Estates

development, falls within the boundaries of an Environmental Protection Development Permit Area
(DPA#1) as per the Village's Official Community Plan (OCP). Specifically, Phase 9 intersects
Connectivin7 Areas identified in DPA#1. Bylaw No. 990 of the OCP sets out requirements that
must be fulfilled prior to and during development of lands within 1^)PA#1 \

Ecofish provided a review of the initial Application demonstmting that the Application mostly met
OCP requirements and was mostly techmcally accurate. However, the review identified deficiencies

1 McElhanney Consuiting Ser^dces Ltd. 2019, Stormwater Managenient Plan, Coal Valley Estates, Phase 9+. Consultant's
report prepared for the Village of Cumberland by MCSL. On May 22, 2019.

2 McElhanney Consulting Services Ltd. 2018. Coal Valley Estates - Phase 9 - Residential DevelopiTLcnt, Remamder DL
24, Nelson District - Development Permit Application. Consultant's application prepared for the Village of
Cumberland by MCSL on November 15,20)8.

3 The Corporation of the Village of Cumberland. 2014. Village of Cumberland Official Community Plan Bylaw No. 990,
Available online at: htrps://cumberliind.i;a/^-content/uploads/2014/03/Bylav-990-OCP-2014-03-20-
proposed-amcndments-OPT.pdf. Accessed on November 22, 2017.

4 Ballm, L.) Kurtz, D. West, T. Emits. 2019. Peer Review of the Development Permit Application for Subdivision for
Residenrial Development of Phase 9 of Coal Valley Estates, Remainder DL 24, Nelson District as it pertains to
DPA#1. Consultant's report prepared for the Village ofCLunberland on May 16,2019.
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with the proposed development's stormwater management plan5. Therefore, the proponent revised
the Stormwater Management Plan component of the Application. The purpose of the current review
is to ensure that the updated Stoimwater Management Plan addresses the deficiencies identified in
the original submission, as well as sufficiendy addresses concerns brought forward by council6 such
that the overall Application satisfies OCP requirements3. This memorandum is to present the results
of Ecofish's review of the revised Stormwater Management Plan

2. METHODS

Ecofish reviewed the revised Stormwater Management Plan' in considcradon of OCP requirements,
including Bylaw No. 9903, deficiencies identified in the initial review", and concerns brought forward
by council . However, the specific stormwater model was not reviewed, and as most parameters and
assumpuons were not provided, the review comments are general.

3. RESULTS

The updated SWMP addresses some of the technical concerns identified during the previous review
as well as includes some information required by Bylaw No. 9903 that was previously missing. The
report specifies that Village Gmdelines and relevant provincial guidance (i.e., Stormwater
Management: A guide book for British Columbia, and Beyond the Guidebook (Water Balance
Model) (as required by bylaw 10.1.5.7) were used to set targets, as well as recommends that BMPs
presented in these documents are followed. The report also recommends that BMPs for sediment
and erosion control are followed and that a detidled Erosion and Sediment Control Plan is
developed.

Several of the previously identified issues have been partially addressed. Specifically:
1) The previous SWMP was for the entire Coal Valley Estates and not Phase 9

specifically". The updated SWMP is improved in that it pertains only to the lots that
temain to be developed and that drain to the north into the Maple Lake Watershed
(i.e.. Phase 9, 10 and 3.797 ha of future phases), which seems reasonable.

2) Previously the SXXTVIP did not show where the stormwatcr would drain to. The

updated plan demonstrates that stormwater up to a 10-year event will be directed
north direcdy &om the development into the Mapie Lake Watershed or will be
conveyed by Village stormwater infrastructure and discharged via an existing outfall
neat Egremont Rd. into the Maple Lake Watershed. However, the plan srill indicates
that flows >10-year storm event will flow along municipal roads with an unknown
routing path.

McElhanney Consulting Services Ltd. 2014. Design brief - Stormwater Management Plan Coal VaUey Estates.
Consultant's report prepared by Chris Durupt and Bob Hudson, MCSL dated November 24, 2014.

' Topham, S. pets. comm. 2019. Email from Suudance Topham, CAO Village of Cumberland to Leah Ballln. Ecofish
Research, May 28, 2019.
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3) The effect of climate change was not preilously accounted for in stormwater runoff
assumpdons. For the updated plan and runoff modelling, the rsunfall intcnsiries were
increased by an addidonal 10% to account for climate change; however, the rationale
for this value or references to literature are not included. It is of note that Pacific

Climate Change Impact Consorrium and the Comox Valley Regional District
recently completed a climate change study for the Comox Valley that may be of
value to review and reference.

4) In the previous SWMP, it was predicted there would be a 78% increase in peak-flow
runoff from a 10-year storm compared to undeveloped conditions. In the updated
plan, the 10-year storm runoff was reduced to a 25% increase in peak mnoff. The
only change leading to this updated value appears to be the inclusion of a 300 mm
deep amended soil layer that is assumed to provide an abstraction of 20 mm of
water. These modelling results would be more credible with further explanadon
including an explanation of the development design changes, and assumptions of the
model with references, that have resulted in the reduction from 78% to 25% increase

in peak runoff. For example, is this change due solely on the amended soil layer, and
if so what percent of the ground must have soil cover to meet the 25% value.
Furthermore, vegetation retention is assumed to provide additional abstraction,
which appears to have been accounted for in the selection of an SCS runoff curve

number. However, the amount of vegetation retendon required to jusdf)' the selected
SCS number is not specified.

5) The capacity of the downstream wedands to store the 10-year design rainfall event
was calculated with a simple mass balance that shows a 3 mm depth increase. This
calculation suggests a minimal hydrological effect to the wedands. However, during
the dry season the wedands have more capacity than in the wet season, when
wedand levels are typically usually at a maximum and the ditches and culverts along
the south side of Bevan Road have been observed to be backed up during storm
events. Therefore, the addidonal -100 L/s of water associated with the 10-year
event could have an impact on the downstream watercourse that has not been

considered. That said, relative to the size of the wedands, this is not expected to be a
large effect. Further, the effect of runoff on the land between the development and
the wetlands and on die ditch system does not appear to have been assessed

6) The plan for sedimentation reduction has been changed from die first plan. The
current SWMP indicates that Village catch basin sumps will be reUed on to reduce
sedimentarion rather than the previously proposed lot-based grit sepatators and
infiltcarion galleries. The size and number of catch basins associated with the

development is not included. The reason for omitting the lot-based features was
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attributed to the shallow depth of bedrock and steep slope. However, this change
could result in greater sediment and contaminant transport from the development to
the adjacent lands including the wetlands. We recommend that alterniirive onsite
treatment is considered.

Concerns brought forward by council were related to: 1) the capacity of the wetlands to handle the
increased flow; 2) whether the amount of topsoil proposed was appropriate; and 3) about the quality
of water going into the wetlands. 1) As described above, the Maple Lake/ Bevan Rd. wetlands are
likely saturated during peak runoff events and likely have ininimal capacity to hold inore water in the
late fall through the winter. However, there is a large area of wetlands and several wedands prior to
Maple Lake and Maple Creek that in addidon to various abstracdon pathways (e.g., evaporation) will
likely be able to support the increased flows if the assumptions of the model are correct. However, it
is not known if there is baseline data on the hydrologlc functioning of the specific wedands and it is
not clear if the overland or channelized runoff route from the property to the wedands is likely to

cause erosion and thus sedimentarion of the wetlands. 2) It is unclear if the recommended soil
amendments are appropriate to reduce peak runoff from 75% to 25%, or what area of soil Is
required to provide the assumed abstraction. Although the provided description seems reasonable,
further rationale for the selecdon of model parameters such as the SCS number, and an explanation
of the changes that resulted in the decrease would aid with interpretation of the results. 3) It is
unclear how Village storinwater and water that is running down roads would be dealt with and thus
what the quaUty of water going into wetlands will be. Thus, It seems appropriate to consider
additional mca.sures to treat runoffonsite or between the developiTient and the receiving wetlands.

4. CLOSURE

The current SWMP is much improved from the previous version. Many of the concerns identified in
the review of the first version have been addressed. This includes the addition of mitigation

strategies and storniwater best manageinent practices that should be impleinented during
development.

There still remain soine unccrtaindes regarding stormwatei: impacts. Several of the uncertainties may
be resolved with better expknadon of the stonnwater modelling parameters and assumptions such
as total area and specific location of stonnwater runoff (e.g., drains and drainage routes), storrawater
abstraction features (e.g., soil and vegetated inflltration areal extent, sumps), and climate change
assumptions. Whereas the uncertainty of the effect of the runoff on the adjacent land and wetlands
on private and municipal property inay warrant further study and/ or additional on site mirigation.
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Yours truly,

Ecofish Research Ltd.

Prepared by: Reviewed by:

David West, M.Sc., P. Eng.

Hydrologist/Water Resources Engineer

Jayson Kurtz, M.Sc., R.P.Bio.
Fisheries Biologist

Signed

Leah BalUn, M.S.F.M., R.P.Blo., R.P.F.

Wildlife Biologist

Disclaimer:

The material in this memorandum reflects the best judgement of Ecofish Research Ltd. in light of the mformadon
available at the time of preparation. Any use which a third party makes of this memorandum, or any reliance on or
decisions made based on it, is the responsibility of such third parties. Ecofish Researcli Ltd. accepts no responsibility for
damages, if any, suffered by any third party as a result of decisions or actions based on this memorandum. This
memorandum is a controlled document. Any reproductions of this memorandum arc uncontrolled and may not be the
most recent revision.
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 Schedule K: McElhanney June 13, 2019 Response to June 10 Ecofish Review. 

 







 

Schedule L:  Map of FireSmart Priority 1 lots 

 

 
 


