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© SYNOPSIS

This study, which was - authorized following May 1986 flood damage,
examines the probable causes of flooding and silt deposition problems

along the Towest reach of Hospital Creek, north of the Town of Golden,

B.C.

The proposed.amelidration consists of northerly extension of the CPR's
1985 creek diversion, for a distance of 1.0 km, at an estimated cost

of up to $100,000.
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1.0 INTRODUCTION

During late May and'ear]y June 1986, extensive flooding of lands north
of the Towﬁ of Golden, by silt-laden freshet runoff from the Hospital
Creek watershed, resulted in water damage to development along
Anderson Road and considerable deposition of bedload and suspended
material which plugged creek channels and blanketed grazing fields -

see Dwg. No. 86-37-2.

2.0 BACKGROUND

'Hospita1 Creek has a history of bed Tload deposition problems and

flooding throughout the downstream reach, which is also part of the
Columbia River Floodplain. The CPR has, in the past, undertaken
regular channel clearing adjacent to the railway line, where most
deposition occurs. Downstream from this area flooding of low lying

swampy land has been a frequent occurrence.

Further upstream work including channel élearing, culvert installa-
tion, minor dyking, alignment improvement, debris removal and rip-

rapping have, at various times, been undertaken.

In conjunction with their twin-tracking operations the Canadian
Pacific Railway rerouted the channel of Hospital Creek to eliminate

two crossings and some 600 m of channel along the westerly side of the




ratl line (between the railway and the Columbia River).  The signifi-
cance of this change, authorized under Water Act Approval #A400214
dated April 25, 1985, and implemented immediately thereafter, is that
Hospital Creek Flows are now totally contained between the rail tracks

and the Trans-Canada Highway.
3.0 PROBLEM

Although'there are a number of problem areas along Hospital Creek the
central issue is the deposition of fine materials downstream from the
sediment traps installed as a pre-condition for the channel diversion

authorization.

Area residents attribute the very extensiﬁe. sediment deposition,
particularly on lands north of Andefson Road, to the containment of
the creek on the .inside of the recently raised and widened rail
embankment. Prior to these changes flood waters either passed beneath
the tracks, dropping most of the sediment on the west side before
crossing back to the east side upstream of Anderson Road, or else
broke out of the channél and flowed through a ]ow-Tying swampy area,
where the sediment was deposited, and relatively clean water returned
to the channel directly or by way of local drainage and Edelweiss

Creek.




Hydrometric data collection for Hospital Creek having been terminated
in 1976, and in the absence of any sediment survey data, it has not
been possible to determine if the deposition, which also totally
plugged a 200 m reach of the creek north of Anderson Road, waé due to
the channel diversion or resulted from unusually high sediment loading

as identified by Mr. Boyérl who concluded that:

This year's freshet resulted in an unusual quantity of silt
being deposited on private property on the Columbia Valley
bottom, More silt was transported out of the drainage
because of the climatic conditions this year. Cold tempera-
tures froze the ground surface last fall prior to the winter
snows.  Warm temperatures in late May resulted in rapid
snowmelt, {see Table 1). The frozen ground did not permit
infiltration and storage of the melt water. Rapid runoff
resulted in the entrapment and erosion of the fine grained
weathered bedrock {silt).

4.0 HYDROLOGY

Although discontinuoué hydrometric flow records are available for a
total of some 20 years, the data for high-flow periods is not con-
sidered to be vreliable and, instead, peak flow predictions by
Mr. Obedkoff? were derived by flow regionalization methods as

summarized in Appendix A to this report.

1 p. Boyer, Technical Memorandum, Ministry of Environment & Parks,
Water Management Branch, (Sept. 23, 1986).
W. Obedkoff, Technical Memorandum, Ministry of Environment & Parks,
Water Management Branch, {Jan. 22, 1987).
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As noted, "the frequency estimates should be considered approximate",
and used for planning ar preliminary design purposes only because
of the interim status of 1986 data and because of variations in

individual watershed characteristics.

The following tabulation of predicted Hospital Creek flows is taken
from Appendix A. Two different circumstances are considered:
(a) snowmelt only

(b) intense rainstorms or rain on snow

HOSPITAL CREEK PEAK FLOW ESTIMATES

Ratio of Maximum

Recurrence| Maximum Daily | Instantaneous to Instantaneoys
Interval Discharge Daily Discharge Discharge (mY/s)
{years)

(L/s/km?|(m3/s)|Snowmelt Rain/snow|Snowmelt|Rain/snow
Mean 143 8.5 1.83 2.15 15.5 18.2
10 229 13.6 " " 24.8 29.1
50 317 18.8 ) ! 34.3 40.3
100 355 21.0 4 " " 38.5 45,2
200 392 23.2 ! " 42.5 49.9

Field observations indicate a probab]e.1986 péak'flow in the 14.0 to
17.0 _m3/s range, which, by reference to the preceding table and
assuming that because of the long - duration snowmelt the hydrograph
would have been relatively flat, may be seen to have been

significantly greater than for an average flood.




5.0 INTERIM FLOOD ALLEVIATION MEASURES

To relieve 1986 flooding in the Anderson Road area the property owner,
Mr. E.J. Gondek, diverted -some of the flow in a northerly direction
along the recently acquired CPR right-of-way; this, and subsequent
works to drain proherties to the north, was funded through the

Provincial Emergency Program,

During this flood, as is normal practice under similar circumstances,
the CPR employed a D8 bulldozer and a large hydraulic excavator to
contain the creek within its channel throughout the reach from the
Brookside Motel to the sediment traps. Further downstream the four
sediment traps successfully retained most of the residual coarse

gravel.

6.0 REMEDIAL CPTIONS

During periods of relatively high flow the Columbia River water level
is too high to permit adequate drainage relief for Hospital Creek
unless the flow is contained on the east side of the tracks and con-
veyed as far as possible in a northerly direction before di scharge

into the Columbia River.

The diversion channel constructed by the CPR during 1985, along a

right-of-way sold by Mr. Goldek for this purpose and to facilitate




twin-tracking of the system, performed adequately during the 1985 and

1986 freshets, however, downstream of Anderson Road, where the natural
channel was inadequate to handle the full flow and an artificial
diversion was created, the resulting innundation of farmland owned by
Messrs. Gondek, Zazulek and Falbo resulted in minimal flow velocities
and consequent deposition of most of the suspended sediment load, to

the short-term detriment of the Gondek property.

6.1 Proposal

To prevent repetition of this situation, the most effective solution
would be to extend the .diversion channel, along the existing CPR
right-of-way through thex Gondek property, and thence through the
Zazulek and -Fa]bo properties, to the present twin-bridge outlet, a

distance of about 1.0 km.

This channel, which could have a steeper {0.14%) gradient than the
immediately upstream reach (0.10%), should be designed to maintain the
upstream velocity and thus minimize sedimentation upstream of the twin
outlet bridges. Deposition in the vicinity of the confluence would
probably be increased, particularly during periods of high

Columbia River levels.

Based on unit costs for the upstream construction it has been

estimatedd that a further 1.0 km of channel would cost in the order of

3 . Borer, Technical Memorandum, Ministry of Environment & Parks,
Water Managememt—Branch, (June 2, 1986).



$100,000, exclusive of any land purchase or rights-of-way acquisition
cost for works to be located on land not belonging to the propo-
nent(s}). The necessity for inclusion of expensive filter cloth, as

| used in the upstream channel design, should be carefully assessed.

6.2 Alternatives

A number of alternative approaches to the flooding and deposition

problems are:
6.2.1 Alternative 1

The existing creek channel, downstream from Anderson Road, could be
re-excavated and, in the apparent absence of topographic constraints,
appropriately sized to maintain the upstream gradient and, hence,
f1dod velocity. Regular maintenance, to prevent significant erosion

or deposition, would be essential.
6.2.2 Alternative 2

A portion of the property between the Brookside Motel and Anderson
Road could be dedicated to flood relief, thus allowing the creek to
continue the npatural alluvial fan development process, or the
merchantable sand and gravel could be removed as required and deposi-
tion of the.finer materials controlled by berms, to gradually raise
selected portions of this swampy area and enhance its agricultural and

other potential.




Downstream channel construction or improvements would also be required
as an integral part of this alternative, the primary benefits of which
would be reduction or, in low flow years, elimination of annuajl
emergency work by the CPR and relatively clean water in Hospital Creek
north of Anderson Road. Channel sizing and maintenance would be Tess
critical with this alternative since it would no longer be necessary
to maintain the particulate matter in suspension throughout this 2 km

reach.
7.0 CONCLUSIONS

Extensive 1986 flooding and silt deposition in the area north of
Anderson Road, on the floodplains of both the Columbia River and
Hospital Creek, probably resulted from a combination of factors

including:
(a) considerably greater than average peak flow;

(b) upstream creek diversion which may - have increased the flow
through this area and precluded silt dispersal west of the rail-
way embankment;

(c) relatively high Columbia River water level at the creek outlet,
thus reducing the drainage capacity;

(d) inadequate or poorly maintained creek channe]-north of Anderson

Road;




(e} unusually high sediment loading eminating from the alpine portion

of the watershed augmented by numerous targe slope fa11ure54;

(f) Measures taken to alleviate flooding of the Gondek property which
resulted in more widespread flooding and hence increased silt

deposition.

The recommended approach to reduce the probability of recurrence of
both flooding and sittation is to extend the diversion channel for 1.0
km to the present twin-bridge creek outlet, at a cost of up to
$100,000, minor clearing of the channels of both Edelweiss and
Hospital Creeks would also be desirable as would the expensive stabil-

ization of upstream point-sources of bedload materials and silt.

It shouId be noted that the proposed works would not provide
protection against floods of significantly greater magnitude than that
experienced during 1986 and that sediment deposition problems in the
vicinity of the confluence with the Columbia River would probably be
exacerbated, particularly during periods of coincident floods.

Upstream problems have not been addressed in this report,

4 D. Boyer, Technical Memorandum, {(September 23, 1986).




APPENDIX A

Ministry of

i f .
Briah Gonmbia  EMomment and park\ /] EMORANDUM

BRANCH

To: C.H. Coulson, Head Date:  January 22, 1987
Hydrology Section
Water Mangement Branch ' - Our File: 8S2104-4

Re: Hospital Creek Study
Peak Flow Estimates

The above study, reported in the memorandum of October 30, 1986, which was
based on hydrometric data available up to 1985, has now been revised with
1986 data. Frequency analyses of nearby Water Survey of Canada stations
were updated with 1986 preliminary annual maximum daily discharges. The
regional envelope curves were redrawn and frequency estimates for Hospital
Creek at the mouth {59.2 km? drainage area) were revised as shown in the
following table.

Maximum Daily Instantaneous
Recurrence  Discharge | Ratio of Maximum | Discharge (m3/s)
Interval Instantaneous to
(years) [L/s/km?| m3/s | Daily Discharge Snowmelt| Rainfall
mean 143 8.5 15.5 18.2
10 229 13.6 24.8 29.1
1.83, snowmelt
50 317 18.8 34.3 40.3
2.15, rainfall
100 355 21.0 38.5 45.2
200 392 23.2 az.5 49.9

Note that two sets of instantaneous values are listed but only one event per
given recurrence interval can occur. Hence, when instantaneous estimates
are being considered, the greater values should be used.

The revised estimates were evaluated with respect to the 1986 channel survey
and & frequency analysis of the 1986 peak flow event. The October report
presented channel survey discharge estimates of 15 to 17 m3/s for the May-
June 1986 peak flow. A frequency curve derived from the revised daily

L] L] 3 2




C.H. Coulson : : ~January 22,'1987--

estimates would place the survey estimates at 15 and 29 years recurrence
interval, respectively. In another compariscn, revised frequency analyses
of nearby hydrometric stations showed the 1986 peak flow to have the
following recurrence intervals. :

Kicking Horse River at Golden {(08NADOG) 14 years
Blaeberry River above Willowbank Creek (08NBD12) 31 years
Blaeberry River below Ensign Creek (08NB015) 6 years
Split Creek at the Mouth {08NBO16) 11 years

The revised peak flow frequency estimates should be considered approximate
since the above comparisons are based on imprecise water level information
and the frequency analyses included preliminary 1986 peak flow observations
which are estimates in themselves and are subject to revision.

Senfor Hydrologic Engineer
Hydrology Section

Water Management Branch
387-9474 '
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