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MEMORANDUM

Date: June 12, 2012

To: Dan Plamondon, Director Planning Services, RDCO
From: Don Dobson and Michelle Cook
File: 1179.0077.01

Subject: | Shorts Creek Risk Assessment

Shorts Creek Risk Assessment

This report has been prepared at the request of the Central Okanagan Regional District
with authority from the Provincial Emergency Program to summarize the erosion risks
resulting from the high water on April 26, 2012 on the Fintry delta. The report includes
background information from an earlier assessment completed for a local landowner in
2009 and summarizes the potential risks to infrastructure and private property.

Area

The lower section of Shorts Creek, at the Fintry Delta is located in the Regional District
of Central Okanagan on the west side of Okanagan Lake about 35km north of the
William R. Bennett Bridge off Westside Road (refer to Figure 1). The area of substantial
erosion that was assessed is located on the east side of Fintry Delta Road, below the
road bridge into Fintry Provincial Park (refer to Figure 2).

Fintry and Fintry
Provincial Park

Figure 1. Location Fintry delta on Shorts Creek
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The Shorts Creek channel upstream and downstream of the assessment area is located
within Fintry Provincial Park. The area of erosion has shifted the Shorts Creek channel
into the private property on the east side of Fintry Delta Road.

g e |
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Fintry Provincial Park I
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Background

Erosion along the Shorts Creek channel on the Fintry delta downstream of the bridge
into Fintry Provincial Park was documented in 2009 by Dobson Engineering. The report,
Assessment of Erosion affecting Lots 88, 87, and 86, Plan 15329 ODYD (refer to
Appendix A) was completed on behalf of the private landowners after much of Lots 88
and 87 was lost when the south banks of Shorts Creek began to erode after a major
flood event in 1997. Dobson’s 2009 report stated that the condition of erosion at the
time was likely initiated during the 1 in 50 year event in 1997.

Prior to 1997, the Shorts Creek channel was located north of the private lots on the east
side of Fintry Delta Road and flowed directly east into Lake Okanagan. Since the initial
bank erosion in 1997, the main channel has continued to migrate to the south eroding
into Lots 88, 87, 86, and threatening Lot 85. Review of historic air photographs,
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collected during the 2009 Dobson report, indicate that until 1992 the active channel was
to the north of the private lots and the alignment of the south bank was generally
uniform with no active erosion (refer to Figure 2, 3, 4 in Appendix A).

It is likely that as a result of a logjam upstream of Westside Road that disrupted the
natural bed load transport that the stream power has increased significantly
downstream notably on the fan and that this increased the rate of erosion. The situation
was further aggravated by a tree that fell into the channel when the bank was undercut
downstream of the bridge that deflected the flow towards the south bank. Dobson 2009,
emphasises that there was no indication prior to 1997, that the active Shorts Creek
channel was anywhere near to, or threatening the private lots on Fintry Delta Road.

Current Conditions

A field assessment and risk analysis was completed on June 4, 2012 by Don Dobson
and Michelle Cook and revisited by Michelle Cook on June 11" to assess the impacts of
the high flows on June 9/10. The creek channel, north and east of Fintry Delta Road
continues to aggressively erode the south bank. There is no vegetation or roots to
stabilize the bank, and because of the large deposition of gravel within the middle and
north side of the channel, the thalweg has been shifted along the south bank.

Photos taken in 2009 and 2012 have been compared to show the channel movement
over the three-year period. Comparison 1 identifies the two most significant areas of
risk. The photos show the erosion of the ‘hook,” and the loss of land between the
channel and the road. The channel is now running parallel to the road in this section
and the fine sediment composition of the bank means that the road will likely be
threatened with the next major flood or rain event.

In the 2009 Dobson report it was noted that “the channel has formed a very well defined
‘hook’ on the right bank upstream of Lot 88 that creates a further threat to Lot 88 when
the flow erodes the bank at this location.” During the April 25/26, 2012 flood event this
indeed did occur and the hook was completely washed away (refer to Comparison 2).
The loss of the ‘hook’ resulted in a change in flow pattern with the flow now tight against
the south bank as can be seen in Comparison 1, 2 and 3.
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Risk to Infrastructure

The first risk area is to the Fintry Delta Road. Between 1997 and 2008 The Ministry of
Transportation and Infrastructure maintenance contractor installed riprap along the
south bank of the creek along the Fintry Delta Road right of way, upstream of the hook
to protect road at this location. If this riprap had not been in place the creek would have
undermined the road. Comparison 2 shows the end of the current riprap, located just
under the fallen tree. When the fallen pine tree in Comparison 2 that has it top resting
on the south bank collapses into the channel, it will divert the flow into the south bank
downstream of the riprap and threaten the Fintry Delta Road. This is the most significant
risk to public infrastructure. Comparison 3 shows Shorts Creek bank erosion movement
towards the Fintry Delta Road looking west.

With the depletion of the snowpack in the upper watersheds, the flow rate has
decreased since the April 25/26, 2012 event however in our opinion the risk of further
erosion due to large rainfall events remains high. This is primarily due to the lack of any
resistance to erosion of the south bank and the potential for blockages in the creek that
would further divert the flow to the south.

It is important to note that Fintry Delta Road is the only access in and out for residents
living in the area.

Risk to Private Property and Residents

The second risk is to private property. Erosion of private lands, as reported in the
Dobson 2009 report has been taking place in this area since 1997. Mr. Macpherson, a
private landowner reported that the channel has continued to migrate to the south each
year since 1997 as more of the south bank erodes (Dobson, 2009).

Comparison 4 shows the RDCO GIS photography dated the spring of 2005, and again
the spring of 2009. Between 2005 and 2009 a significant amount of private land was
lost from both Lot 88 and 87 as the channel continued to migrate to the south. During
the 2012 field assessment the depth of Lot 88 on the north property line is now 10.6 m.
(The original property line length was 120 feet or 30.6 m.) It is understood that it is no
longer possible to build on Lots 88 and 87 due to the loss of land and the ongoing flood
risk. The erosion has now progressed into Lot 86. There is a residence under
construction on Lot 85. In 2009 the south side of the creek was approximately 23 m
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north of the northeast corner of Lot 85. The bank erosion in 2012 has moved the bank
within approximately 16 m of the northeast corner of that lot (refer to Comparison 5).

Comparison 6 shows the downstream and Comparison 7 the upstream view of the
second risk area. The location of the cottonwood (Tree 2) on the bank in the 2009 photo
(refer to Comparison 6) that is now lying in the creek in the 2012 photo illustrates the
extent of erosion during the 2012 high flow event. In Comparison 7 it can be noted that
the channel is no longer flowing on the north side of Tree 3. Aggradation of the channel
since 2009 has shifted the flow to the south.

Constraints

As indicated previously in this report, the section of Shorts Creek that is of concern is
located within Fintry Provincial Park. It is our understanding that any remedial works on
the creek to reduce the risks to infrastructure and private property that may be proposed
within the park lands would require approval from BC Parks. Any emergency instream
works would require referral to the Ministry of Forests, Lands and Natural Resource
Operations. Any instream works other than emergency works would likely require a
Section 9 Approval under the Water Act.

Recommendations

1. The ongoing erosion of the south bank of Shorts Creek on the Fintry delta that is
placing public infrastructure, private property, and residents at risk should be
addressed immediately to prevent further damages and reduce the risks to public
safety.

2. The option of a permanent solution that could restore the flow within the original
channel on the north side of the present channel and keep flows away from the
section of the south bank that is currently eroding should be considered by the
province, the regional district and the residents.

Remedial Works

As clearly indicated in the attached photos the changes to the channel from 2009 to
2012 are substantial as the creek continues to erode the south bank line, closer to the
road. The following recommended remedial works would divert Shorts Creek flow back
to the north side of the channel and protect Fintry Delta Road.
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A bypass channel should be constructed upstream from the current active area of
erosion in the proximity of Location A in Figure 3.

North Channel
Bypass Channel

' Current channel path,
June 2012

e .

ss Channel

Figure 3: Shorts Creek bypa

The bypass would restore the flow to the north channel and provide a permanent
solution for protecting Fintry Delta Road and private property. At location A, the creek is
already eroding into the bank (Photo 1). Photo 2 shows some flow to the north was
occurring on June 11™. The bypass channel would divert all the flow into the north side
in this general area.

The bypass channel would reduce the risk to Fintry Delta Road, the risk of further
erosion of the park lands on the south side of the creek, reduce the risk to residents
living south of the creek and would possibly allow for restoration of Lots 88, 87, and 86.

Constructing the bypass and closing off the channel flowing to the south would provide

restore flow through existing fish habitat that has been dried out as a result of the
shifting of the thalweg to the south.
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Estimated Cost of Remedial Works

A preliminary estimate of the costs to construct the bypass channel, close the channel
flowing to the south and install the necessary riprap is in the range of $175,000 -
$200,000. Approximately 50% of the estimated cost is for riprap since it is likely that a
suitable supply may be some distance from the site. Before a commitment is made to a
project cost, a more detailed estimate is required.

Risk of Doing Nothing

By doing nothing at the site, the creek channel will continue to erode the south bank and
safety of the residents on the delta will be at risk. Since the initial assessment was
completed on June 4, 2012 there has been further high flows on June 9 and 10 due to
further heavy rains. These flows resulted in the loss of additional 5 m along the south
bank line with the erosion progressing closer the closest residence on Lot 85.

Conclusions

e Shorts Creek will continue to erode the south bank within the Fintry delta and place
public infrastructure, resident’s safety, private property and park land at risk unless
aggressive measures are taken to reduce the risks.

e |If the erosion is left unchecked there is the potential for a major channel avulsion
during a future flood event that could result in a new channel being formed flowing
to the southeast, rather than to the east as it does now, through the residential area
into Okanagan Lake.

e The high flows on April 25/26 and June 9/10, 2012 caused significant new erosion
along the south bank of Shorts Creek on the Fintry delta within Fintry Provincial
Park and private lands.

e The 2012 erosion has placed the Fintry Delta Road at risk of being undermined and
washed out.

e |f the road was washed out the majority of the residents on the delta who live
beyond the potential wash out would have no alternate road access and their safety
would be at risk.

e The erosion of the south bank has eroded Lot 88 (undeveloped) such that more
than 60% of the lot area has been lost and the property in its current condition could
not be developed.
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e Similarly the erosion has impacted Lot 87 (undeveloped) where approximately 50%
of the lot area has now been lost and this property could not be developed in its
current state.

e In April 2012 the bank erosion has now started to impact Lot 86 (undeveloped). If
the erosion was stopped this property likely still could be developed.

e In 2009 the northeast corner of Lot 85 was approximately 23 m south of the south
bank of Shorts Creek. In 2012, as a result of the aggressive bank erosion, the
northeast corner of the lot is now approximately 16 m from the eroding bank. Unless
the erosion at Risk Area 2 is checked, the residence on Lot 85 will be at risk during
a future flood event.

Should you have any questions regarding the above, please feel free to call at any time

URBAN SYSTEMS LTD.

]
/ ( /001{\'

Don Daobson, P. Eng Michelle Cook, MASc
Senior Water Engineer Water Resource Planner
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Companson 13 Shorts Creek ‘hook’ erosnon along Flntry Delta Road south bank
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Risk Area 2

June 4, 2012
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Comparison 2: Shorts Creek total loss of hook, tree and land mass.
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Comparison 3: Shorts Creek bank erosion movement towards the Fintry Delta Road

Tree 1 holding
‘Hook’

| Hydro Pole

Tree 1 has fallen and entire hook
has washed away

une , 2012
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Comparison 4: Regional District of Central Okanagan Geographic Information System
Map erosion of private property Lot 88 and 87.

Spring 2005

Spring 2009
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Comparison 5: Distance between Lot 85 residence and the Shorts Creek channel

Residence
on Lot 85

June 4, 2012
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Comparison 6: Shorts Creek erosion downstream of ‘hook’ loss and private property

Tree 2 and bank

Fallen tree 2 and significantly
eroded bank

une 4, 2012
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Comparison 7: Shorts Creek south bank movement

1 ¥
L On June 9/10 this bank

eroded back a further 5 m+/- d Tee 3

June 4, 2012
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Shorts Creek Erosion Assessmen!
Lots 88, 87 and 86, Fiatry Delta Road

Shorts Creek
Assessment of Erosion affecting Lots 88, 87, and 86, Plan 15329 ODYD

1. Introduction

In 1965 the province approved the subdivision of District Lot 686, ODYD on the south side of Shorts Creek on the
Shorts Creek fan (rcfer (o copy of original subdivision plan, Appendix A). Lots 71 to 88 are situated on the cast side
of Fintry Delta Road. Lots 88, 87 and 86 are the northerly lots that were located immediately south of Shorts Creek,
Figure 1 illustrates the approximate configuration of the lots and the creek channel based on 2007 Google imagesy.
1t is obvious from Figure 1 that the creek channel now cceupies approximaltely 50% of Lot 88, approximately 25%
of Lot 87 and is approaching the northeast corner of Lot 86. The lands to the north and eust of lots 71 to 88 are
within the Fintry Park and are managed by BC Parks.

Historica! air photographs, prior to the high spring runoff in 1997, indicate thal the creek channel was located to the
north of these lots and was not impacting any of them. Since the high flows of 1997 initiatcd the bank erosion cast of
the road bridge into the Fintry Provincial Park, spring freshet flows have continued to erode the south banks and the
channel is sleadily migrating to the south. The owners of Lots 88, 87 and 86 contacted the province requesiing
action to prevent further damage o their private lands but wilh no success.

2. Project Scope

The scope of this project is to identify the likely causes of the bank erosion in the Shorts Creek channel that wre
affecting Lols 88 and 87 and 10 provide recommendations for remedial action (o restore the flow in the creek to the
original channel and also to resiore the lots (o their original condition.

3. Assessment

Sireamflow

Information on the history of the erosion problems on the Shorts Creek fun was provided by John Cordonier,
registered owner of Lot 88 and by Rob Macpherson, registered owner of Lot 86. The erosion of the privaie lands
was initiated during the high flows in 1997,

There was a hydrometric station on Shorts Creek (D8NM151) that was operated for the period 1969 — 1982. The
maximum peak flow for the period of record was 21,9 cubic meters per sccond in 1975. There wese also high flows
in 1972, 21.5 cubic meters per second, and 1974, 20.4 cubic meters per second. Unfortunately this stalion was shut
down in 1982 so no daia was available for 1997,

Fortunately there is an active hydrometric station on Whiteman Creek — Whiteman Creek above Bouleau Creek
{0RNM 174} that has flow data from 1971 and remains in operation. Daia was used from this stafion, in combination
with data from Shorls Creek, to estimate the peak flow in 1997. The 1997 maximum daily discharge in Shorts Creek
was estimated al approximately 33 cubic meters per second and had an estimated return period of 64 years. For
comparison the peak flow at Whiteman Creek for 1997 was approximately 20 cubic meters per second. The
estimated 1997 peak flow of 33 cubic meters per second was 51% greater than the 1975 peak tlow. Based on data
from (he Whitemun Creek station there have been ne unusuatly high flows since 1997.

The 100-year and the 200-year maximum daily discharges were estimated for Shorts Creek using the record frem
Whiteman Creek. The $00-year maximuam daily discharge was estimated to be approximately 34 cubic meters per
second, and the 200-year maximum daily discharge was approximately 33 cubic meters per second.

Review of Alr Photographs
A review of air pholographs of the Fintry fan for 1973 (Figure 2), 1984 (Figure 3}, and 1992 (Figure 4) with those
for 2004 (Figure 5) confirmed that the channel was well north of Lot 88 in 1984, Based on the information provided
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by the property owners and from the revicw of historical and current air photographs, the crosion was initiated
during the high spring runoff flows in 1997 and has continued each year since.

Bridge io Fimtry Provincial Park

Mr. Cordonier and Mr. Macpherson reported that the bridge censtructed in 1996 for BC Parks had less capacily than
the old bridge and that this compounded the problems during the 1997 freshet and likely contributed to the
downstean erosion. In 1996 BC Parks was authorized by the Ministry of Environment, Lands and Parks to replace
the bridge across Shorts Creek that provided the principle access to Fintry Provincial Park. In its letter to BC Parks'
it is stated that “The hydraulic capacity of the bridge is equivalent to the hydraulic capacity of the stream channel,
or, is capuble of passing the 1 in 200 year maximum daily flow, and the height of the underside of the bridge is also
adeguaie to provide free passage of flood debris and ice flows”. The tender documents from BC Parks does not
include nay details on the bridge capacity other than to refer to Drawings 3230-01, 3230-02 and 3230-03 that were
not provided. Mr. Macpherson subscquently contacted BC Parks about concerns over the bridge capacity and
requesting data on the design of the new bridge. Some information such as the 1996 letter of authorization, the
Tnvitation 1o Tender, and a copy of a 1996 letter from Horizon Geotechnical Lid. was provided. No bridge design
plans or as-constructed plans were provided. Several requests were made for the drawings from BC Parks in
Sunumnerland but all requests were retused.

Site visits were made by D. Dobson in the [all of 2008 and it was toted that there has been significant down cutting
of the Shorts Creek channel [rom upstream of the new bridge under the bridge that terminating ~20 m downstream
of the bridge (Photo 1). The down cutiing was lypically 0.6 m deep by 3 m wide under the bridge. The cause ot the
down cutling was not known but it indicated that the stream power had increased and that could have been the cause
of the crosion downstream. It was also noted that the riprap had not been installed properly in that it was placed on
(he original stream bank and had not been keyed in at the toe or at the upstream and downstream ends,

A review of the BC Parks iender package indicates that the new bridge was to be a single span vehicle bridge with
an approximate length of 50 feet. In the Horizon Geotechnical Ltd. leiter” it is slated that the cxisting bridge was 10
feet wide by 50 [eet long and that the new bridge was to be 16-24 feet wide and 60 feet long, The aclual
measurements for the new bridge are 20 feet wide by 60 feet.

In May 2009 Dobson completed a survey of the channel from ~60 m upsiream o (he new bridge 1o ~20 m
downstream (Jfigure 6). In total three cross-sections were susrveyed upstream of the bridge, three cross-seclions at the
bridge and two cross-sections downstream. Manning’s Equation was used to eslimate the watcr level for the 1997
estimated peak maximum daily discharge of 33 cubic meters per second. The results indicated that the 1997 peak
flow would have been contained within the channel upstrcam of the bridge except at cross-section 6 near the
dwelling on the south bank upstream of the bridge where it would likely have overiopped the bank. Water levels
were estimated (hrough the bridge, the first was (hrough the exisling channel with the riprap in place, the second was
for the estimated original channel cross-section without the riprap. The results indicate that the water level through
the existing channel would likely have been approximately 0.30 m higher than they might have been il the riprap
had been placed to maintain the original channel cross-section.

The maximum discharge that could be passed through the channel under the bridge was estimated to be
approximately 64 cubic meters per second, The 200-year maximum daily discharge was estimated to be 38 cubic
meters per sccond. The existing capacity under the bridge is adequale to sately pass the 200-year tivod when
allowance is made to safely pass debris as well.

It was reported by the resident at 7450 Fintry Delta Roud that during the 1997 high flows in Shorts Creek that there
was a debris jam on the upstream side of the bridge resulting in elevated water levels upstream that overtopped the
south bank threatening the dwelling upstrcam of the bridge. Downstream of the bridge it was reported that a large
fallen tree diverted flows towards the south bank that may have contributed to the erosion problems (Phato 2). 1t was
noicd that the channel has formed a very well defined “hook™ on the right bank upstrcam of Lot 38 (Site 1, Figure 1,
Photo 3) that created a further threat to Lot 88 when the [low erodes the bank at that localion. A large dead

_’ Letter from the Fisheries and Wildlife Management Program, Penticton to the Parks Division, Summerland, dated Apeil 9, 1996, file: R§0G1934,
* Horizon Geotechrical Lid., Yernon to Ministry of Environmenl, Sunmerland, dated February 9, 1946, Horizon file - 96-106.
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Ponderosa pine on the bank at the “hook” has fallen into the creek across the chunnel at the hook and may diverl
additional flow onio the baok increasing the risk of additional bank failures in this location (Photo 3).

Logjam

The Shorts Creek channel was reviewed from the headwaters to the fan as part of unother project undertaken by
Dobson Engineering in 2008. A major logjam was identified in the main channci approximately 1.5 km upstrean
from the Westside Road crossing (Figure 7). This logjam had a large accumuiation of gravel upstream of the jam
(Photo 4) and appeared to have interrupted the naturai bedload transport downstream. Although the date of the
logjam is nol known, it is likely that additional logs were added te the jam during the 1997 high fiows that was the
fast major flood event in the system. The jam was in tact in 2009 and continues to trap bedload causing a major
disruption 10 the stability of the stream downslream,

The down cutting noted in the channel on the fan originates at the mouth of the canyon below the falls and extends
downstream past the new bridge ending approximately 20 m downsiream of the bridge. This down cutting is
symptom of excessive stream power that is likely caused by the disruption to the natural bedload transport at the
logjam upsiream, The flow downstream of the jam is out of equilibrium due to the increase in energy resulting from
ihe loss of the bedload. In order for the flow to return a more stable state, it tries to entrain new sediment. The result
is the down cuiting of the bed below the canyon and the erosion of the unconselidated banks on the fan.

4. Discussion

Prios (o the high flows of 1997 the Shorts Creek channel was nexth of Lot 88 on the Fintry delta on the east side of
Fintry Delta Road. Since the initial bank crosion eccurred in 1997 the main channcl has continued to migrate to the
south croding well inte Lot 88 and 87 and threutening Lot 86. Review of historical air photographs indicates that
until1992 the active channel was to the north of the private lots and the alignment of the sonth bank was generally
uniform with ao active erosion sites such is present now at the hook and downstream.

The current erosion was {ikely initiated during the high flow in 1997 as a result of 2 combination of events. The
debris jam upstream of Westside Road stopped the natural bedload transpori in the strcam and increased the stream
power downsiream of the jam. Based on a review of the channel capacity upstream of the bridge the capacity under
the new bridge is adequate although the placement of the riprap on the bank rather than flush with the bank does
constrict the flow somewhat, The new bridge is capable of passing the 1 in 200 year maximunm daily flow but may
have problems providing “frec pussage” for flood debris.

The maximum capacity under the bridge has becn calculated to be ~64 cubic meters per sccond, if the water level
was equivalent to the elevation of the underside of the upstream girder. The water level under the bridge for the
estimated 1997 flood may have been ~0.30 m higher due to the placement of (he riprap on top of the original bank
instead of embedding the armour into (he bank line thal would have maintained the channel capacity. The
constriction under the bridge would also have increased the flow velocily but it is unlikely that it was a significant
factor in the downsiream erasion.

It has been reported that after the 1997 flood it was noted that there was a large log in the channel exiending out
{rom the left bank downstream of the bridge that deflected the flow towards the right bank. Mr. Macpherson
recommended 10 BC Parks that the log be removed to allow the flow to return to the original channel closer to the
norlh bank. No action was taken on this suggestion.

Based on notes kepl by Mr, Macpherson that channel has conlinued to migratc (o the south each year since 1997 as
more of the south bank was ernded. T'he coatinued requests 10 BC Parks, the Ministry of Environment and to the
local Provincial Bmergency Program representalive from Mr. Macpherson and Mr. Gretzinger since 1997 have had
no results from any agency to address the erosion,

The resulis of this invesiigation suggest thal the bank erosion (hat is now impacting Lots 88 and 87 was initialed in
1997 as result of the high flows that likely exceeded the 1 in 50 year event. The erosion was likely exacerbated by
the increased stream power as a result of the logjam upstream of the Westside Road that disrupted the natural bed
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ioad transpor( as well as the reduced capacity under Lhe pew bridge to the Fintry Provincial Park including the
impacts on {low velocitics under the bridge caused by the debris jam al the bridge. The situation was further
aggravated by the tree trunk downslream of the bridge (hat likely deflected the flow towards the south bank and by
the beaver dams in the channel near of Lot 88.

There is no argument that depositional fans near the mouth of streams are a feature of geomorphology of the stream
and by their nature are subject to crosion. There is also no argument that there are remnants of ofd channels near
Lots 88 — 71. However, there is no indication that the active Shorts Creck channel was any wherc near Lhese lots or
threatening these lots prior to the 1997 flood. The faci that (he lots were created indicates that the land in (hat
proximity was not considered to be at risk from Shorts Creek.

Based on the pre-1997 air photography the channel downstream of the bridge to Fintry Provincial Park did rot
indicate any crosion problems along the south bank as a result of the high Aows of 1972, 1974 or 1975,

Had steps been taken after the 1997 flood to redirect that flow downstream of the bridge back towards the original
channel along the north bank, the crosion would have been stopped before il alfected Lot 88. Since the erosion has
been aliowed te continue it has now ereded more than 50% of Lot 88 and approximately 25% of Lot 87. It is not
possible to build on Lot 88 or Lot 87 due to the loss of land and the ongoing (lood risk. Before a building permit
would be issued by the Regional District of Central Okanagan it will require proof that the proposcd dwelling can
smeel (he sethack requirements from Shorts Creek, a septic tank and disposal field permit, and a development persmit
from the RDCO Environment Department. As a result of the extent of erosion that has occurred to lots 88 and 87, il
is unlikely that a Development Permil would be used since (he setback requirements for a dwelling could not be
achieved on the properties in their current condition, and 4 septic tank and disposal field permit would not be issued
either. As a result the lots could not be built on in their present condition. Lot 86 is also af risk and it is unlikely that
the RDCO would issue a building permil for this Jot unless bank protection works were constructed to reduce the
risk of erosion.

5. Remedial Works

The solution to this problem is beyond the capability of the owners of these lols. As a minimun: action needs to be
taken immediately (o restore the flow downstream of the new bridge back into the original channel near the north
pank. This will require approximately 150 m of armour starting approximately 80 m downstream of the new bridge
on the right bank and extending downstream past the private lots. This armoured restored bank line would maintain
the flow in it original channel and provide an overall channel width of at lcast 40 m that would be similar to the
channel widths upsiream of the bridge and downstream (Figure 8).

Restoring the flow to the original channel would prevent further erosion on the private lands and would protect the
lots from future damage. It would not restore (he Iots to their original condition, It wili require a large volume of fill
to be imported to replace the material that has been eroded and restore the lots to u condition that would permit the
lots to be built on,

The logjam upstream of the Westside road should be breached to restore the natural bed ioad transport. Tf this was
done the stream power would gradually return to a natural tevel and the down cutting downstream of the canyon
would eventually ceasc and the original channel geometry restored bed load from upslream moved downsiream.

The riprap under the new bridge should be instailed properly so that it is [lush with the natural bank line and
properly keyed in to the bank upstream and downstream of the bridge as well as at the toc. This would restore the
flow capacity under the new bridge to approximately what it was for the original bridge and reduce the velocities
and the risk of erosion downstrcam.

1,
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Storis Creek Firosion Assessment
Lots 88, 87 and 86, Fintry Delia Road

6.  Estimated Cost for Remedial Works

The cost to restare the flow to Lhe original channel is estimated to be approximately $25,000.00. The cost to the
breach the logjam would be approximately $5,000.00, and the cost 1o remove and reinstall the riprap under the
bridge would be approximately $3,000.,00. The cost to replace the fill on Lots 88 and 87 is estimated to be
$10,000.00. The total cost for all the work would be approximaltely $45,000.00,

7. Conclusions

Based on Lhe results of the investigations inte the erosion on the Shorts Creek fan in the vicinity of Lots 86, 87 and
88, it is concluded that:

L.

2.

9,

1.

The current bank erosion along Shorts Creck on the Finlry fan was inifiated during the high flows in Shorts

Creek in 1997,

Based on the hydrometric data from Whiteman Creek, it is likely that the maxinmum daily peak flow in

Shoris Creek in 1997 exceeded the | in 50 year event.

Based on a review of current and historical air photography the Shorts Creek channel was north of Lot 88
prior (o the 1997 and was not impacting the private lands (o the south of the creek.

The likely causes of the erosion are related to the high {lows in Shorts Creek combined with a decrease in
bedlead causcd by a large logjam located in the Shorts Creek main channel approximately 1.9 km upsiream
from the Westside Read. The increase in stream power duc to the loss of bedload resulted in significant
down cutting in the channel from the top of the fan at the oullet of the canyon below the falls, to
downstream of the road bridge. The bed materiaf that was scoured [rom this section of channel was
deposited in the channel downstream of the bridge aggrading the chunnel and diverting the flow lowards
the south bank.

The erosion downstreum of the bridge providing access to Fintry Provincial Park may have been
aggravated by a debris jam at the upstream side of the bridge and by re-directed flows caused by large trees
that tetl into the creek downstream of the bridge,

The erosion that was initigled in 1997 has continued in subsequent years due 1o the flow being directed
onto the south bank by (he aggraded streambed and by beaver dams further eroding the south bank of

Shorts Creek in the vicinity of the private lands and also with the parklands.

By 2008 approximately 530% of Lot 88 has been washed away and approximately 25% of Lot 87. Unless
protective works are constructed there will be further crosion to these properties during the 2009 freshet
and into the future. It is likely that the erosion will extend onto Lot 86 within the next year or two.

The crosion of (he private lands could have been prevented or reduced if proactive steps had been taken {o
restore the flow in Shorts Creek Lo ils original channel after the 1997 freshel.

The estimated costs to design and construct the protective works and restore lots 88 and 87 is estimaled to
be approximately $50,000.00.

During the replacement of (he bridge to the Fintry Provincial Park in 1996, riprap was placed on the banks
under the bridge to reduce erosion at the abutments, The riprap was placed on the banks instcad of being
embedded into the banks resulting in a constriction in the channel under the bridge. The constriction does
increase flow velocities under the bridge. The capacity of the channel under the bridge is greater than the
estimated 1 in 200 year maximum daily flow in Shoris Creek.

8.  Recommendations

It is recommended that;

Remedial works be designed and constructed to restore the flow in Shorts Creek, downstream of the bridge
Lo Finiry Provincial Park, to the original channel that existed prior to the 1997 treshet. These works wiil
include restoring the south hank alignment and armouring the bank with riprap.

The ewners of Lots 88, 87 and 86 request a meeting with BC Parks and the Ministry of Environment to
discuss the result of this investigation and to request action by the province to restore the flow in Shorts

|'i\.
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Shovts Creek Erosion Assessment
Lots 88, 87 and 86, Fintry Delta Road

Creck (o its pre-1997 channel and to request assistance in restoring the condition of Lots 88 and 87 to their
pre-1997 conditien so that the lols can be developed.

D.A. Dobson, PEng
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Shorts Creek Erosion Assessment
Lots 88, 87 and 86, Fintry Delta Road
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Figure 2. 1973 Air photograph (BC7314_229) of Shorts Creek fan.
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Shorts Creek Erosion Assessment
Lots 88, 87 and 86, intry Delta Road
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Figure 3. 1984 Air photograph (BC84047 No160) of Shorts Creek fan.
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Shorts Creek Lrosion Assessment
Lots 88, 87 and 86, Fintry Delta Road

Area of interest
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Figure 4. 1992 Air photograph (SRS 4878-24) of Shorts Creek fan.
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