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Prescription to rehabilitate Reaches 1 and 2 of Gracie Creek and the Gracie
Creek Side-Channel, 2003 – 2004

Sproat Lake Watershed, South Island Forest District

Objectives of the overall project

The primary objectives of the Gracie Creek project
are to:

1. Collect the necessary information required to
develop a prescription to rehabilitate Reaches 1
and 2 of Gracie Creek (See Drawing Sproat Lake
Streams Gracie).  Necessary information required
is longitudinal and horizontal profiles of the
Gracie Creek mainstem and the flood channel.

2. Install standpipes to monitor ground water levels
through the fall and winter (See Drawing Sproat
Lake Streams Gracie).

3. Prepare a prescription to rehabilitate the fish
habitat in Reaches 1 and 2.

Gracie Creek is a Class  “A”, 2nd order, magnitude 4
stream which supports sockeye and coho salmon,
cutthroat trout and steelhead.  Gracie Creek is located
within the Sproat Lake Community Watershed.  The
Gracie Creek Watershed code is 930-13740-99100-
30500.
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Name of Watershed / Sub-basin, & Location

Gracie Creek is a sub-basin of the Sproat Lake
Watershed located approximately 20 km west of Port
Alberni, BC.  Gracie Creek can be accessed by
travelling west along the Sterling Arm Road.  UTM
coordinates for the bridge crossing on Gracie Creek
are: Easting 350954 and Northing 5455408.

The UTM coordinates of the mouth of Gracie Creek
are:Easting 351418 and Northing 5455959.  See
attached Figure 1 for approximate location of
proposed works.

Introduction

The lakeshore area of Gracie Creek was logged in the
1940’s.  Most of the valley floor was logged in the
1960’s and the 1970’s (Horel 1997).  Logging
practices would likely have included cross-stream
yarding without riparian buffers, and probable
introduction of wood debris in the channel (Horel
1997).  In the 1997 CWAP for Sproat Lake, Horel
notes that there appears to be an increase in channel
sediment in the main Gracie Creek channel since
1962, from a point 0.4 km upstream of the Stirling
Arm Bridge, downstream.  There has been no visible
change to the channel position between 1962 and
1994. The results of past logging are a loss of riparian
forest and LWD along the channel that would
naturally occur in low-gradient alluvial channels of
this size. The Riparian zone is 30-50 year second
growth, mainly alder (Photograph 1.) (Horel 2000).

In 2000 Gracie Creek was mapped and assessed using
RT-GPS technology by M. C. Wright and Associates
and Hupacasath First Nation Fisheries personnel.
Assessment of the creek revealed numerous logging
related impacts.  Logging impacts include severe
channel aggrading and braiding, bank erosion,
infilling of pools, loss of large conifers and loss of
functional LWD to maintain fish habitat.  Channel
aggrading in Reaches 1 and 2 has led to
predominantly subsurface flow during low flow
periods, which isolates fry in pools and during long
periods of draught causes high mortality as pools
dewater.  The aggraded habitat also causes stranding
of spawning sockeye and coho as well as high egg
loss through dewatering of redds.
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Description of Design

The primary objective of the prescription involves
defining a channel from the Sterling Arm Bridge
(0+250) to Sproat Lake (1+050).  Both the mainstem
and the side channel will have a defined thalwag
confining flows and eliminating water from migrating
into areas unsuitable for spawning and rearing.

Rehabilitation of the mainstem and side channel will
require lowering the bed elevation.  The alignment of
the side channel will be shifted east away from the
Stirling Arm mainline logging road.  Lowering the
bed elevation will eliminate the loss of eggs and fry to
dewatering.

A temporary access road will have to be constructed
to allow equipment access to the work sites.  Channel
braids that are to be infilled with materials from the
channel excavation can also be prepared as temporary
roads for trucking material to spoils sites.  The
mainstem will also be prepared for truck access.

The work area must be isolated to ensure silt laden
water does not enter Sproat Lake during construction.
The work area will be salvaged and fish moved to
habitat above the work area.  Barrier nets will be
installed to keep fish from migrating back into the
work area.

A total of 785 m of the Gracie Creek mainstem and a
427m side channel will be rehabilitated.  The
mainstem elevation will be lowered to an elevation of
33.7 m at 0+265 and to an elevation of 27.0 msl at
1+050 where the channel connects to the backwater
channel at Sproat Lake. The depth of the excavations
will have a mean cut of 1.7 m.  The excavations will
be made to the lowest ground water level observed in
2003 and pools will be excavated to between 0.5 and
1.0 m below the lowest level recorded.  The channel
bottom widths will vary from 6 to 8 meters with 1.5:1
bank slopes.

Riffles will be constructed with riprap (300 mm to
1000 mm 75% should be in the 500 to 600 mm
range).

The side channel bed elevation will be lowered to a
elevation of 31.5 m at 0+000 and to an elevation of
29.2m at 0+427. The depth of the excavations will
have a mean cut of 2.46 m.  The excavations will be
made to the lowest ground water level observed in
2003.  The channel bottom widths will vary from 3 to
5 meters with 1.5:1 bank slopes.

Complexing with LWD will be limited to the pools
and alcoves. All woody debris will be cabled  to trees
or ballasted with 1.0 m rock.   Cutbanks will be
created along the channel to provide refuge from
predators as well as rearing habitat for juvenile
salmonids. Cutbanks will be constructed of LWD,
cable and filter fabric.

From approximately 0+867 to 1+050 the channel is
predominantly clay.  This area has extensive braiding
with much of the riparian zone showing signs of
erosion.  In this area the channel will be excavated to
between 28.7 and 27.0 msl and backfilled with 0.6 m
of gravel from the channel excavation, which will
provide spawning habitat in this area. Removal of
clay, backfilling with gravel and some complexing
with LWD and cutbanks will enhance fish production
and reduce fine sediment transport to beach spawning
habitat surrounding the mouth of Gracie Creek.

All rehabilitation is proposed for the Fisheries
window in 2004.

Description of Completed Work

On August 29 and September 11 preliminary site
surveys were conducted to set up survey control
stations and mark out areas to be surveyed.
From September 15 to September 25 Gracie Creek
mainstem and the side channel were surveyed with
rod and level, criterion laser rangefinder and a ProXR
GPS receiver.  Cross-sectional and longitudinal
profiles of the mainstem and side channel were
obtained.

On September 24, 5 Standpipes ( A, B, C, D and E)
were installed to monitor the ground water table
during the fall and winter of 2003-2004. The
groundwater elevation was determined at the time of
installation and the top of each standpipe was tied to
Benchmarks so that water level measurements at each
standpipe could be adjusted to MSL.

Monitoring water levels in the standpipes has been
facilitated with the use of a Solinst Mini Water Level
Meter.  Continuous water levels are monitored with a
Unidata data logger at Standpipe “A.”.  Water levels
are recorded every 3 hours.  Dissolved oxygen and
water temperatures are also monitored with an
Oxygard Dissolved Oxygen Meter.   Monitoring will
continue until March 31,2004 (Photograph 2).
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Photographs

Photograph 1.  This is an example of dewatered
mainstem fish habitat in Gracie Creek, October 2003.

Photograph 2.  HFN Fisheries Technician taking
measurements of water depth, water temperature and
dissolved oxygen at Standpipe “C”, October 28,2003.




