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Project Goal and Objectives

The overall goal of the Bluff’s Creek Water Quality Improvement Plan was to build upon existing
monitoring records and baseline data in order to develop a rehabilitation plan designed to decrease
phosphorous levels and improve water quality within Bluff’s Creek. In addition the plan makes various
recommendations intended to enhance available fish habitat, thereby working to rehabilitate the
aquatic ecosystem and coldwater fishery in Lake Simcoe. It is the intent that the rehabilitation
recommendations will be implemented on Bluff’s Creek in the coming years.

Method

Historical information and reports pertaining to the Bluff’s Creek watershed were gathered with the
help of our project partners. Current benthic invertebrate data was collected at four sites in order to
compare to the historical information. Water chemistry, with specific reference to phosphorous levels,
will be tested in spring 2009 and incorporated into the rehabilitation plan at that time. It was our
intention to gather this data in 2008, however funding for this project was not granted in time for the
optimal spring testing period.

Bluff’s Creek tributaries span through privately owned lands. The planning department of the Township
of Oro Medonte provided us with a map of the watershed, south of highway 11, indicating the
corresponding property lines. This map was reviewed, and areas of interest were numbered. From there
aerial photos were produced and a list of names and addresses was developed. Landowners were
contacted during the day, with little to no luck. A second attempt was made in the early evening to
reach landowners when they were home from work. Any landowner not contacted by phone was sent a
letter requesting access to the property. In total, 22 landowners were contacted and 7 were receptive
to our project. Due to accessibility restrictions, 3 reaches were chosen for further in-depth
investigation.

Of the three stream reaches that we were granted access to, general sites visits were conducted. The
purpose of a site visit was to become familiar with the area surrounding the channel. These visits were
conducted with the aid of Doug Forder from Ontario Streams; the Stewardship Rangers; Kids for Turtles
executives Bob Bowles and Pat Pautsch; and volunteer Rory Ford. Bluff’s Creek tributaries were toured
looking for potential impacts on the quality of the stream. Aspects such as online ponds; perched
culverts; stream blockages; access sediment loading; erosion scars; and exposed stream banks were
focused on. These problems were noted, and pictures were taken.

A more in-depth evaluation of the selected stream reaches was conducted in November 2008 by Ontario
Streams’ staff. Habitat mapping was completed, during which the width and depth of the channel;
substrate type; available habitat; in-stream and overhead cover; and any interesting features or
potential problems in and around the stream were noted. Photographs were taken of areas of interest
for future reference. The collected information was used to create a final rehabilitation plan for each
reach including recommendations for future remediation. These plans are included in Appendix A, B
and C.



Study Site Description

General

Bluff’s Creek is a coldwater stream located in the southerly end of Orillia in the Oro Creeks North
subwatershed. It originates in the Oro Moraine and drains into Lake Simcoe at Shingle Bay. Between
source and lake, the watercourse flows through the rural Oro-Medonte landscape for approximately
13.6km, traversing agricultural land, wooded areas and wetlands. The average gradient of the creek is
6.9m/km and the total drainage area of the watershed is 8280ha. The creek is in close proximity to well
travelled roads such as Highway 11.

The quality of water in Bluff’s Creek has been compromised by human activity such as agricultural
practices; development; pollutants such as salt and other contaminants from roads; etc. This has
resulted in an increase in the amount of phosphorous in the creek and in Lake Simcoe and degradation
to the creek’s fishery.

The phase 1 study area for this project is shown in Figure 1.

Fishery

Bluff’s Creek is an existing coldwater fishery with brook trout, brown trout and rainbow trout. Historic
records show that in 1975, brook trout (20), mottled sculpin(2) and central mudminnow (1) were caught
at Site 2 during an electrofishing survey within what is now our current study area. At sites further
upstream brook trout (4), white perch (1) were caught at Site 6; and brook trout (1), white sucker (4),
brook stickleback (1), creek chub (7), and blacknose dace (50) were sampled at Site 7. Figure 2 shows
the location of these monitoring sites. In July 1990, brook trout, mottled sculpin and central
mudminnow again dominated a monitoring site corresponding with Site 2, located closest to this
project’s study area.

Records provided to us by the Ministry of Natural Resources show that brook trout were stocked into
Bluff’s Creek annually between 1963 and 1971 in quantities ranging from 210 to 2000. Additionally,
2400 trout were stocked in 1957; 4500 in 1989; and 4000 in 1991.

Benthos

The historic 1975 Bluff’s Creek study sampled aquatic benthic invertebrates at several sites throughout
the watershed. Again, the data from Site 2 and upstream Sites 6 and 7 were used as a baseline to
compare with future monitoring. In 2008 the 1975 raw data was analyzed using the Hilsenhoff Biotic
Index as well as the Percent Model Affinity (PMA). A Hilsenhoff biotic index value of 2.93 was calculated
at Site 2, indicating a non-impacted water quality, while a PMA of 54.1 indicated a “slightly impacted”
water quality. Site 6 had a biotic index value of 3.7, also indicating a non-impacted water quality, while
a PMA of 58.0 again indicated a “slightly impacted” site. Site 7 had a slightly impacted water quality
with a value of 4.1 and a PMA of 38.4 indicating a moderately impacted site.

On July 24, 2008 a benthic invertebrate sample was taken by Ontario Streams’ staff at the stream
crossing at Line 14, just downstream of where the Site 6 and Site 7 tributaries converge. This sample
was taken using a surber sampler and the rapid bioassessment method. Proceeding in a downstream to
upstream direction, three, one-minute samples were taken at three separate riffles. The collected
invertebrates and debris were placed in one container and stored in 70% alcohol until they could be
later sorted and identified under a microscope, again by an Ontario Streams’ biologist. The



1AL RLTAL

]

» Forgus
HﬂrEsfat .

i

=y

I ﬂ A

.';_,-'-* l('nr'.} ;‘:' - {
/

Saywood 7
Park

f ./ Waddingten
Nawhkestone B2ach

Hawkestone
Beach

LAKE SIMCOE

Figure 1: Bluff’s Creek Water Quality Improvement Plan, Phase 1 Study Area Location
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Figure 2: Historic and Current Monitoring Locations On Bluff’s Creek



invertebrates were identified using the Aquatic Flora and Invertebrate Fauna of the Speed River
Watershed by G.L. Mackie and then analyzed using the Hilsenhoff Biotic Index. A biotic index value of
4.29 was derived for this site indicating a “non-impacted” water quality flowing into the study area. The
Percent Model Affinity (PMA) matrix was also used to analyze this data. A PMA of 68.4 corroborated the
Hilsenhoff and also indicated a “non-impacted” water quality.

Within the Phase 1 study area, current conditions were found to be too sandy to employ the surber
sampler and the rapid bioassessment method, therefore the Ontario Federation of Anglers and Hunters
(OFAH) aided us in taking three benthic invertebrate samples downstream of Line 15 using the Kick and
Sweep method and a D-net. This site approximately coincides with the historic Site 2. Of the three
samples, two were taken in riffles and one was taken in a pool. Three minutes were timed for the taking
of each sample across the wetted width of the channel. OFAH then identified each sample down to the
Order level. Ontario Streams’ staff analyzed this data using the PMA matrix. The upstream riffle had a
PMA value of 44.6, or “moderately impacted”. A PMA of 50.4 was calculated for the downstream riffle,
indicating a “slightly impacted” water quality. Finally, the pool produced a “moderately impacted” PMA
of 38.9. Therefore it can be concluded that some water quality degradation has occurred within the
study area since the 1975 study, and there currently exists impacts on Bluff’s Creek between Line 14 and
Line 15 which cause a deterioration in aquatic health.

Water Chemistry

Historic records from a 1975 study indicate that an air temperature of 31.0C, a water temperature of
17.0C with a dissolved oxygen content of 10.4mg/L was measured at the Site 2 monitoring site within
our current study area (See Figure 2). A pH of 7.6, turbidity of 11.0 J.T.U., alkalinity of 150.0mg/L and
T.D.S of 268.3mg/L were also measured.

Historic Site 6 had a slightly cooler water temperature of 15C, which is expected when comparing
upstream and downstream sites such as these. Site 6 also had a slightly lower dissolved oxygen content
of 10.0mg/L. The pH, alkalinity and T.D.S were all comparable to Site 2 values at 7.4, 140.0mg/L and
268.3mg/L respectably. Site 6 had a slightly lower turbidity of 8.0 J.T.U. compared to 11.0 J.T.U. at Site
2.

Historic Site 7 values were measured on a warmer day with an air temperature of 36.0C. The water
temperature was significantly higher than the other two sites at 27.0C. The dissolved oxygen content
was the same as Site 6 at 10.0mg/L and the pH was the same as Site 2 at 7.6. An increased turbidity
(18.0J.T.U.) and T.D.S. (285.2 mg/L) were the two notable differences between Site 7 and the other
monitoring stations. This data indicates that in 1975, the Site 7 branch of Bluff’s Creek was experiencing
disturbances, likely agricultural practices and/or cattle access, which were degrading the water quality.
However, the excess sediment was depositing out of the water column prior to Site 2.

Phosphorous levels are a particular concern for Bluff’s Creek and Lake Simcoe in general. This project
focuses on reducing phosphorous inputs to the watercourse. Unfortunately, funding and project
approval in 2008 were granted too late for the optimal spring timing window to measure this chemical.
Therefore, testing will be completed in the spring of 2009 and incorporated into future monitoring and
rehabilitation plans at that time.

In-Stream Habitat Characteristics

The 1975 study on Bluff’s Creek found that the site closest to our current study area had a 75% sand
substrate, with 5% gravel, 10% rubble and 10% clay comprising the rest. Approximately 85% of the



surveyed banks were found to be stable. In-stream cover consisted of 5% undercut bank, 5% rock cover
10% in-stream log and tree cover and 2% organic debris. Surrounding the creek it was observed that
20% of the land area was densely covered, 40% was partially open and 40% was open.

Compared to sites further upstream in the watershed in 1975, this site was considerably more sand
based. There was less rock cover in-stream, however the cover provided by undercut banks; logs and
trees; and organic debris were all comparable. The amount of onshore cover was much more variable

throughout the watershed and there was no obvious trend as to the “dense”, “partially open” and
“open” categories at the upstream versus downstream sites.

Field observations in 2008 at the study area sites found that sand was still the dominate substrate. Sand
accounted for almost 100% of the observed substrate. Some rock, gravel and underlying clay were
found in sporadic patches closer to Hwy 11 in contrast to downstream of 15" Line. The majority of
streambanks appear to be stable, with some minor erosion occurring at select sites, and one major
erosion site approximately 30m downstream of Hwy 11. Submerged logs provided the dominant form
of in-stream cover. Surrounding the watercourse the land area was predominantly “partially open” to
“open”. Patches of forest cover occasionally surrounded the watercourse, however there was little in
the way of undercover or groundcover and would therefore not be characterized as “dense”.

Vegetation

Records indicate that Elodea sp., Water lily, Swamp Potato, Duckweed, Potomogeton sp., Tape grass,
Cattail, Canada Waterweed, Smartweed and Richardson’s Pondweed are historic species found within
the Bluff’s Creek watershed.

During field assessments conducted as part of this project, various habitats were observed within our
specific study areas. Forest dominated by cedar and maple; wet meadows consisting of various types of
long grasses, sedges, and red osier dogwood; and manicured lawns were all observed within the study
area. Air photos also indicate that the headwater tributaries of Bluff’s Creek flow through or near to
agricultural fields and/or pasture lands.

Soil

The soil type surrounding the 2008 study area of Bluff’s Creek appears to be heavily dominated by sand.

Recommendations

The following site descriptions and rehabilitation recommendations supplement the individual
rehabilitation plans contained in Appendices A-C. The locations of each reach are identified in Figure 3.
The overall intent of the rehabilitation plans is to decrease the amount of sediment, and ultimately
phosphorous, entering the watercourse by decreasing erosion and increasing filtration of runoff by
riparian buffers. These actions will have a direct positive effect on downstream water quality leading
into Lake Simcoe. The secondary objective of the rehabilitation plans is to enhance fish habitat within
Bluff’s Creek for cold water species such as brook trout through improved water quality, decreased
habitat fragmentation, and the provision of additional overhead cover.
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Figure 3: Location of Assessed Phase 1 Rehabilitation Reaches on Bluff’s Creek




The recommendation highlights for each of the three assessed reaches are summarized individually
below. The Ontario Stream Rehabilitation Manual and projects previously implemented by Ontario
Streams have been used as guides in the selection and design of suggested rehabilitation structures.

Hathaway Property

This reach extends from Line 15 upstream to Hwy 11 and is identified in Figure 3. The creek passes
through two property boundaries, both of which we have obtained access to. It is a cold water stream
with many groundwater springs, as indicated by the presence of an abundance of watercress growing
throughout the reach. There are minor erosion sites located sporadically throughout, with one major
erosion site existing near the upstream end of the reach. Upstream of the major erosion site small
amounts of gravel can be found mixed in with the still predominantly sandy substrate. Downstream of
the erosion site the substrate is quite sandy, indicating that this is a source of sedimentation within the
watercourse.

Overall there is a promising number of deep pools and in-stream woody debris cover to provide fish
habitat for coldwater species such as brook trout. A sufficient riparian buffer extends on both sides of
the stream consisting of cedar forest or wet meadow. The landowner has indicated that the creek
overtops its banks each spring, thus limiting the amount of tree cover that has been able to establish in
the meadow area.

Overall this reach appears to be in good shape, however there are some recommendations to further
enhance existing fish habitat, as well as to stabilize and protect the eroding banks currently present.
The rehabilitation plan included in Appendix A outlines the location and details of each
recommendation, however the highlights include:

1. Minor actions such as the removal of the broken fence pole immediately upstream of Line 15, as
well as the removal of the T-bars, fallen fence and debris buildup at the top end of this reach, are
easy ways to naturalize this stream.

2. There are many sections within this reach where fish habitat could be enhanced with the addition of
overhead, in-stream cover. The section of the creek immediately upstream of Line 15 where it first
enters cedar forest cover has been identified as a possible location for in-stream log cover to be
added. The diagrams below show examples of in-stream log cover taken from the Ontario Stream
Rehabilitation Manual. The logs can be found on-site and secured within the water column with
duck-bill anchors and air craft cable.

3. Moving upstream, the next noteworthy site is where a man-made rock weir has been built. As the
stream cascades over this structure, it gains velocity and as a result is contributing to an erosion
problem on the opposite exposed bank. By repositioning some of this rock to decrease the vertical



head of the weir and the projection of the flow, much of the problem can be eliminated. In
addition, the securing of woody debris, such as a fallen tree or large branches as cedar sweeps, in
the bend can help to deflect further flow and provide additional protection to the bank. The woody
debris will also act as overhead cover and habitat to local fish species. It is also recommended that
some shade tolerant shrubs such as red osier dogwood and/or alternate leaf dogwood are planted
on the bank in question as their root systems will further stabilize the soil.

Several other bends through the middle section of this reach are experiencing minor to moderate
erosion and have been recommended for securing in-stream woody debris in bends and/or live
staking of willow and dogwood shrubs as described in #3 above. Their locations are identified in the
rehabilitation plan included in Appendix A. The overall goal of this approach is to decrease erosion
and sedimentation, and enhance fish cover within the creek by implementing structures with a
natural-looking appearance. Examples of such structures are depicted in the photographs below.
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A minor eroding slope has been recommended for re-grading and subsequent shrub planting.
Woody debris is first secured at the toe of the slope to protect any soil from entering the stream.
The bank is then graded down over top of this material. By re-grading the vulnerable bank to a
more gradual slope, the area will gain stability. The slope should immediately be seeded with an
annual grass seed and covered with coir erosion control matting to provide short-term stability. The
bank should then by heavily planted with willow shrubs to provide long-term stability.

The wet meadow area where the landowner indicated that tree cover could not naturally establish
could be supplemented with the planting of cedar and silver maple. Both of these species are well
suited to periodic flooding.

The major erosion site located near the top end of this reach is a tall, steep sandy cliff. Upstream of
this site gravel can sporadically be found within the substrate. Downstream of the site however the
substrate is almost 100% sand. It is recommended that a method that has been successfully
implemented by Ontario Streams on the East Humber River in Vaughan be emulated here. This
method uses rootwads, bioengineered brush bundles, and woody debris to create a rough face that
deflects the main force of the stream flow away from the eroding bank. At the same time, any
storm waters that overtop the strategically placed barrier, settle out and deposit sediment behind,
and slowly fill in the space overtime. The root wads and woody debris will be anchored in place
using T-bars, aircraft cable and nails/spikes. It was noted that there did not appear to be any
naturally occurring rootwads near to this site to easily use in this structure. Therefore, the material
will likely need to be gathered elsewhere and transported.
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The series of photographs above show the progression of the East Humber structure.

Goss Property
Bluff’s Creek flows from the Hathaway Property, crosses Line 15 and enters the Goss Property. The

stream meanders through this large property for over 600m before it becomes branched due to current
beaver activity. We were unable to continue mapping past this point due to the swampy conditions.

The assessed reach appeared to be a classic E channel, with steep banks and the depth of the creek
being too deep for staff to walk through and measure at most points. The water was quite cold with
many patches of watercress indicating groundwater springs. It was noted that the patches of watercress
were less abundant than what was found in the upstream property.

The property owners have left a narrow buffer between the creek and their mowed backyard. The
stream then flows through a more natural field of long grasses and red osier dogwood. Numerous snags
dot the field, likely created by flooding caused by past beaver activity. There is evidence of several
abandoned and degraded beaver dams as you move downstream, with recent beaver activity and intact
dams located at the downstream end of this reach.

The recommendations outlined in Appendix B for this section of Bluff’s Creek include:

1. Remove the section of wire fence that has fallen into the creek by the road.

2. Encourage this landowner to expand the width of the riparian buffer between the creek and their
mowed lawn. If they are receptive, a planting plan could be created in 2009 and future funds could
be raised to purchase the necessary trees and shrubs.

3. One minor erosion site was noted on the downstream side of the footbridge that crosses this
stream. If this is tackled before the problem is exacerbated, merely live staking the spot with willow
and red osier dogwood shrubs should be sufficient in providing enough support to stabilize the
bank.

4. The area surrounding the creek is a beaver meadow with no tree cover, with the exception of snags
and a few cedars and spruce. Some red osier dogwood patches exist directly along the creek, but
the rest of the local vegetation is dominated by long grasses. There is the option of reforesting this
area with native trees and shrubs. This planting would provide further shading to the creek, thus
helping to keep the water temperatures cool during the warm summer months. The vegetation
would also help to further stabilize the surrounding sandy soils and aid in filtration of runoff. In
2009 a planting plan should be created. As the potential planting area is quite large, the plan could
be phased in over several years depending upon the availability of funds. The planting plan should
focus on riparian species well suited to sandy conditions, but avoid species such as poplar, ash and
birch which are all favorites for beavers.

5. The abandoned and degrading beaver dams should be removed in order to eliminate barriers to fish
passage. The active beaver dams pose a larger problem. If an active beaver dam is dismantled it is
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very likely that the beavers will simply rebuild in the same spot using newly cut material. Beaver
dams area natural feature, and therefore it is suggested that the area is monitored and the beavers
are allowed the opportunity to move on naturally. This is likely to happen as there does not appear
to be an abundance of food in the area and the succession of abandoned dams upstream indicate
that the beavers are slowly moving downstream on their own.

Del Coin Property

The Del Coin property is located to the south of the other two reaches on Line 15. This is a very large
property extending from Line 15 to Hwy 11. The section of Bluff’s Creek that flows through the Del Coin
property is part of a different tributary than the previous two reaches. This tributary meets up with the
main branch of Bluff's Creek downstream of Line 15.

The assessed section of this tributary was much narrower and shallower than the main branch of Bluff’s
Creek. The substrate was still predominantly sandy. Watercress was limited to a couple of patches near
the upstream end of the reach. Past beaver activity is apparent with a degrading abandoned beaver
dam being located approximately 60m upstream from Line 15. The area surrounding this portion of the
creek consists of a tall grass, wet field. The channel itself is overgrown by grasses and is difficult to
follow. Upstream of this beaver pond the stream flows through a cedar dominated forest with little
groundcover apparent. There is minor erosion occurring throughout most of this section. There are
several barriers to fish passage at the top end of this reach, including a perched culvert under a farm
access road; an active beaver dam; two online ponds; and a second perched culvert under Hwy 11.

Of the three reaches assessed in 2008, the rehabilitation of this property has the most potential to
create a significant positive impact on the downstream ecosystem. The rehabilitation plan included in
Appendix C refers to the following recommendations.

1. The abandoned beaver dam at the downstream end of the reach should be manually removed. In
its current state, the stream flows under the dam, however it is likely still acting as a barrier to fish
passage. The online pond created by the dam is very shallow and poorly shaded. This provides an
opportunity for the water to be unnecessarily warmed by sunlight during the summer months.

2. As previously stated above, as the creek flows through the section of cedar dominated forest, many
of the banks are experiencing minor erosion. By using natural logs and fallen branches found on
site, woody debris and cedar sweeps can be secured in these bends in such a way that they help to
deflect the main force of the flow away from the vulnerable area. This method has been
successfully used by Ontario Streams and its various volunteer groups in many stream rehabilitation
projects. The debris can be installed in
such a way that it appears quite natural as
depicted in the adjacent picture. Live st
staking of the eroding stream bank in
conjunction with the use of woody debris
has also been suggested in one instance. It
is suggested that cuttings from shade .
tolerant shrub species such as red osier \
dogwood or alternate leaf dogwood are o
implemented. These actions will help to
prevent erosion, and thus limit the amount
of excess sediment entering the stream, while also providing enhanced cover for local fish species.
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3. The perched culvert underneath the farm access road is a barrier to fish passage and should
ultimately be removed and replaced by a properly positioned new culvert. In its current state, the
0.45m drop at the culvert outlet has scoured an extremely deep pool (>1.5m), thus making the
installation of a downstream step-pool or rocky ramp fishway problematic. In 2009, a detailed
design and implementation plan for the culvert replacement should be created. This plan will likely
describe in detail the sediment control and pumping of the current around the culvert while the
road and pipe are dug out and the elevation and slope of the new culvert.

4. The upstream beaver dam is acting as a second barrier to fish movement, while also backing up
water in an upstream pool which gives it the opportunity to warm. However, this dam shows signs
of current beaver activity. This leaves us with the same problem encountered at the Goss Property.
The site should be monitored and the dam removed once the beavers have moved on naturally.

5. The two consecutive man-made online ponds at the top end of this reach are acting as a barrier to
fish passage, while also creating a large unnatural surface area allowing water temperatures to rise.
The ponds were originally created and used by a previous property owner for a bait fish business.
The current property owner does not use the ponds. One option is to construct a by-pass channel
around the ponds. The second, and preferred, option is to eliminate the ponds completely and
naturalize the newly exposed stream channel. The landowner has informally agreed to the total
elimination of the ponds. Therefore in 2009 a topographic survey and detailed design plans for the
removal of the berms and culverts damming up the creek; and sediment controls to be
implemented during the course of the project; should be created. This plan will likely involve the
use of fill from the adjacent hill to re-grade some of the surrounding slope and former pond area. In
the meantime, the ponds can be slowly dewatered in 2009. It is emphasized that this should be
done very slowly so as to not cause deposited sediment within the ponds to be washed
downstream. As the level of the ponds is lowered and the former pond bottom is exposed, the mud
flats can be temporarily stabilized by sowing grass seed.

6. The final obstacle to fish passage within this stream reach is the box culvert underneath Hwy 11.
There is a 0.40m vertical drop at the outlet of the culvert that acts as the first barrier. In addition,
the depth within the wide cement bottomed culvert is estimated as 3mm. This depth is much too
shallow to allow fish passage and therefore acts as a second barrier. It is recommended that after
the removal of the downstream online ponds it is possible to eliminate the box culvert as a barrier
by installing a step-pool fishway downstream of its outlet. This fishway would turn the outlet drop
into a series of smaller passable “steps” while at the same time backing up the water slightly into
the culvert itself and deepening that section of stream as well. Approval from the Ministry of
Transportation would be required before implementing this component of the project as Hwy 11
falls under their jurisdiction and the step-pool fishway would affect the inside of the culvert.

Other Recommendations

In 2008, the landowner contact and stream assessment focused on the downstream portion of the
Bluff’s Creek watershed. In 2009 and beyond it is suggested that the method followed in 2008 be
replicated throughout the headwater areas of the creek.

It is known that cattle are allowed access to the stream, or within close proximity to the stream, on
several upstream properties. These observations were made from the road at Line 13. It is suggested
that in 2009 a public outreach initiative be designed to educate these landowners to the effects of their
land use practices and introduce them to the possible help that a group like Kids for Turtles could
provide. Public meetings and/or information mail outs could be implemented. Ideally, cattle fencing;
riparian planting; and bank re-stabilization efforts in these areas will have a large positive impact on the
downstream Bluff’s Creek ecosystem.
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Appendix A: Hathaway Property Rehabilitation Plan
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Appendix A - Hathaway Property Rehabilitation Plan Photographs

Photo 2: Steep erin
man-made rock weir

Photo 3: Man-made rock weir causing Photo 4: Watercress abundant stretch
downstream erosion

Photo 5: Slight erosion; re—rading and Photo 6: Steep eroding bank; debris jam
planting recommended recommended



Appendix B: Goss Property Rehabilitation Plan






Mogped : Neverbes 5, 4008 Vistance : bbolm /-
loged A

* offow indi
@’M'd‘ﬂdﬁm%

F e ¥
foke 2T
§ Spruce 3
[ ooy
% o

‘ree

Spruce Subebate |
* ' Lith leal Happrox. 2 bufRe ‘bordering Skoeam ;
ta Sumac, delritis m\“‘s of Cedar, fed cgie £

QMESS S.m .
| T \andowonerS aqreeaVle, expand
2o M
DufFer with  planking

{

=
s Al z=m\ W













%rass bubfer extenks
A1Em From 5“"_”\ eaf

7

()

Shed, oic.






198m




W
-~ Rob



















‘ \\.— P”' _ J/ b Hritm

¥ f

pas ?%(?%% '*"_"

























ey, ok

-¢ch skl
aro ™ A







~ Chamel becomes inCleaSingly branched
due %o éownﬁrmnncbe:upszd;v;h.

Stop gotak’ UTM 77 0p2Hs8
e 49 35622

7



Appendix B - Goss Property Rehabilitation Plan Photographs

Photo 1: Bluff’s Creek, looking downstream from Line 15.
Extent of riparian buffer on each bank visible.






Appendix C: Del Coin Property Rehabilitation Plan
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Appendix C - Del Coin Property Rehabilitation Plan Photographs

Photo 2: Wet meadow area between
abandoned beaver dam and Line 15

Photo 3: Undefined channel upstream of
beaver pond

Photo 4: Beginning of defined channel section






Benthic Invertebrate Studies
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