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1.0 INTRODUCTION 

The Riparian Areas Regulation (RAR) is the basis of streamside protection in British 
Columbia. The RAR was enacted in 2004 under Section 12 of the Fish Protection 
Act. The RAR is a joint initiative with Fisheries and Oceans Canada (DFO), the 
Ministry of Environment (MoE) and local government. The RAR uses a science-
based approach to help ensure land development activities do not result in a harmful 
alteration, disruption or destruction (HADD) of fish habitat. 
 
In BC, the definition of fish habitat includes all aquatic and terrestrial areas that 
affect fish life processes. Fish habitat, therefore, includes the area directly adjacent to 
a stream (i.e., the riparian area) because it provides food, nutrients, and other 
functions vital to fish survival. 
 
In order to become compliant with the provincial RAR, Islands Trust contracted 
Madrone Environmental Services Ltd. (Madrone) to conduct fieldwork to identify 
RAR-applicable drainages on Gabriola Island. Islands Trust will develop a process 
that recognizes focus areas adjacent to applicable streams (e.g. by incorporating 
Development Permit Areas or implementing other regulations). 
 
The primary objective of the project was to map the location of streams with a high 
level of accuracy (within 1 m – 5 m), to allow Islands Trust to accurately identify the 
Riparian Assessment Area (RAA), which occurs within 30 m of applicable 
watercourses. The scope of this project did not include locating the High Water Mark 
(HWM) or, in the case of ravines, the Top of Ravine Bank (TORB), which is where 
the RAA would ultimately be measured from. 
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Any subsequent proposed development inside any RAA would trigger the RAR 
process. Development within the RAA would be permitted if a Qualified 
Environmental Professional (QEP) completes and submits a Riparian Assessment 
Report to the local government, DFO and the MoE. 
 

2.0 METHODOLOGY 
2.1 Background Research 

Background research was carried out using the Fisheries Information Summary 
System (FISS) (http://www.env.gov.bc.ca/fish/fiss/index.html) and Habitat Wizard 
(http://webmaps.gov.bc.ca/imf5/imf.jsp?site=moe_habwizdatabases) to determine 
whether any documented stream information existed for the study area. Terrestrial 
Ecosystem Mapping (TEM) and Sensitive Ecosystem Inventory (SEI) 
(http://a100.gov.bc.ca/pub/acat/public/viewReport.do?reportId=2124) were also 
used to identify potential drainage locations prior to field assessments. Base maps 
provided by Islands Trust were also studied. Previous work on Gabriola Island by 
Madrone in the Coats Marsh area also added a valuable degree of knowledge 
regarding one of the main watercourses on Gabriola Island.  
 
Despite there being no gazetted stream names under the databases listed above, a 
meeting with the Islands Trust Local Trust Committee and its members revealed the 
existence of a report entitled “Gabriola, Valdes, Thetis, and Kuper Islands Water 
Allocation Plan” (Ministry of Environment, 1994). Local stream names were taken 
from this report and applied to the applicable streams identified in the field. Where 
streams were not listed in the 1994 MoE report, stream names were assigned based on 
local resident knowledge, or based on other identifiers such as nearby road names.   
 
2.2 Photo Interpretation 

Recent orthophotos were provided by the client prior to the field assessment. These 
photos were used as the base layer for detailed field map compilation, which included 
contour lines, TRIM stream data, watershed boundaries, park areas, lot lines and road 
networks. The orthophotos were studied prior to the initial field visit, in association 
with TEM/SEI data to highlight focal study areas. Given the degree of compiled 
background information and the high level of detail represented on the orthophoto 
field maps, a detailed air photo interpretation was not considered to be appropriate 
for the project.  
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2.3 Assessment Areas 

The two watersheds identified by the MoE as “RAR watersheds” and the two 
“potential RAR watersheds” defined the study area (Figure 1). Drainages inside park 
areas were not assessed due to the scope of this project. We did not assess streams 
located outside the study area. 
 
2.4 Definition of a “Stream” under the RAR 

In order to identify applicable drainages in the field, the definition of a “stream” as 
listed under the provincial RAR, was used as a standard. As per Section 1.4.2 of the 
RAR Assessment Methodology; 
(http://www.env.gov.bc.ca/habitat/fish_protection_act/riparian/documents/assessm
ent_methods.pdf), a “stream” is defined as follows: 
 
“…any watercourse – natural or human made – that provides fish habitat that 
contains water on a perennial or seasonal basis, is scoured by water or contains 
observable deposits of mineral alluvium, or has a continuous channel bed including a 
watercourse that is obscured by overhanging or bridging vegetation or soil mats. A 
watercourse may not itself be inhabited by fish, but may provide water, food and 
nutrients to streams that do support fish.” 
 
The RAR further identifies a stream as: 

“…any of the following that provides fish habitat: 
(a) a watercourse, whether it usually contains water or not; 
(b) a pond, lake, river, creek, brook; 
(c) a ditch, spring or wetland that is connected by surface flow to something 

referred to in paragraph (a) or (b). 
 
If a barrier (either definitive or non-permanent) to the migration of fish is identified, 
a watercourse is classified as a stream above the barrier if there is potential fish habitat 
downstream of the barrier. Any part of a watercourse that is not inhabited by fish 
(e.g. above a barrier) that connects by surface flow to fish habitat is considered a 
stream under the RAR process. 
 
Watercourses that do not support fish or connect by surface flow to fish habitat (e.g. 
isolated wetlands) are not considered “streams” under the RAR process. No focused 
mapping of isolated wetlands was carried out as part of this assessment, but where 
encountered, these features were identified. It should be noted that wetland 
ecosystem types still provide benefits to a range of species and provide important 
functions (e.g. stormwater retention).  
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2.5 Field Assessment Procedures 

Field work for the Gabriola Island assessment was completed using two field crews 
(two people per crew) over the course of three visits to the island using ProMark 3 
GPS units. The first set of surveys was conducted during the period November 22nd 
to November 24th, 2011. The field portion of the project was completed with single 
day site visits on November 29th, 2011 and January 6th, 2012. Stream surveys were 
carried out during the winter months, which represented the best season regarding 
the delineation of drainage networks, as flows were near maximum.  
 
After viewing the original data an additional field visit was completed using a 
MobileMapper 100 GPS unit by a single field crew on January 25th, 2012 to obtain 
more accurate data for specific stream reaches. The MobileMapper 100 has the 
capability to track additional GLONASS satellites compared to the ProMark 3, which 
can improve reliability in poor GPS conditions such as dense canopy/shrub cover and 
ravines. The MobileMapper 100 also has the ability to set maximum PDOP values 
and elevational mask which refines the data collected. These values were set to a 
maximum PDOP of 8 and an elevational mask of 15o.  
 
Each applicable drainage that was identified during the background work was assessed 
in the field with a two person crew, beginning from the downstream end where 
possible (e.g. tidal boundary or inflow into a lake). Traversing the drainages on foot 
helped to ensure that additional drainages that may not have been identified during 
the background work were not missed.  
 
Stream locations were determined by physically following the creek centre line while 
carrying a ProMark 3 GPS unit and associated receiver, which met the GPS standards 
provided by Islands Trust. Initially, the GPS logged data every metre during the 
traverse of the stream. Once canopy closure was deemed to be an issue affecting data 
collection, the logging interval was changed to collect data every second, which is 
recommended for surveys under heavy canopy closure in BC, in order to obtain more 
reliable and accurate results. Number of satellites and Position Dilution of Precision 
(PDOP) values were monitored and every effort (including re-traversing multiple 
stream sections with the MobileMapper 100) was made to ensure conditions met the 
minimum standards (number of satellites >4; PDOP <8) while traversing streams. 
 
Concurrently with stream mapping, basic habitat data was also collected along the 
stream. Data collected included gradient, channel morphology (e.g. riffle-
pool/cascade pool or step-pool), extent of riparian vegetation and fish habitat 
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potential. Fish habitat attributes such as cover/security, Large Woody Debris (LWD) 
and spawning substrate were also noted. Representative site photographs were taken 
during each stream traverse (Appendix I). GPS way points were collected to depict 
the location of features such as barriers to upstream fish movement (e.g. waterfalls), 
culverts and bridges.  
 
The edges of wetlands and lakes were not traversed, although their dimensions and 
attributes were recorded during the assessment. The level of orthophoto coverage, in 
addition to ground-truthing, allowed for the accurate digitizing of wetland/lake edges 
on the final maps.  
 
In certain cases, watercourses were too deep to allow them to be practically (and 
safely) followed. In other instances, the density of vegetation growing in the 
watercourse did not make it feasible to follow the drainage with the GPS, as the 
external antenna would become significantly fouled and/or impeded, leading to poor 
GPS operating conditions. These riparian characteristics generally occurred in deeply 
incised agricultural ditches running through open fields, which could be clearly 
identified and digitized on the orthophoto layer. Small portions of many of the 
streams were unable to be followed due to dense vegetation cover or obstacles such as 
downed trees.  In these cases, the GPS data collection was paused briefly and resumed 
on the other side of the obstacle. We have identified the portions of streams that 
could not be traversed due to adverse physical conditions (refer to Figures 2 – 15). 
 
As many of the streams on Gabriola Island flow on private property, Islands Trust 
personnel were diligent in providing land owners with information packages to 
provide notice of the project. Field surveys were coordinated to be completed on 
dates after land owners had received the packages. The grace period was designed to 
allow the land owners time to understand the project and voice any concerns. In cases 
where land owners did not grant the survey crews permission to access the property, 
those streams were not surveyed.  
 
Despite the fact that landowners had been informed of the project, in some cases 
fences were encountered that did not allow for streams to be traversed for short 
sections. In other cases, aggressive dogs were encountered that prevented access onto 
property. For areas where we could not gain access, or did not have permission to 
access, we tried to identify the stream through orthophoto interpretation. As with 
areas that could not be traversed as a result of physical constraints, we have indicated 
the portions of streams that could not be accessed due to lack of access permission 
(refer to Figures 2 – 15).  
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2.6 Assessing for Fish Presence or Potential Fish Presence 

While background research using databases is useful in determining the general 
distribution of fish, it cannot be relied upon as a complete inventory. For example, a 
lack of data for any given stream or watershed cannot be interpreted as indicating that 
the stream or watershed does not contain fish. Proving non fish presence generally 
requires rigorous sampling procedures during optimal seasons. Given the fact that the 
project was focused on identifying fish bearing or potential fish bearing drainages, no 
detailed sampling procedure was carried out. Fish sampling, therefore, was beyond 
the scope of this assessment. 
 
For low gradient streams that connected directly to the ocean, a default “potentially 
fish bearing” status was used (considering the potential for access to the drainage by 
anadromous fish). It should be noted that a stream is considered to be fish bearing 
even if it provides potential habitat for fish during a very short period of time, such as 
high flow ephemeral off-channel security habitat or seasonal spawning/rearing 
habitat. 
 
The identification of barriers or high gradient reaches that could potentially limit the 
distribution of fish through a system was not the main focus of this assessment, as a 
“stream” under the RAR is not necessarily fish bearing. If a drainage connects by 
surface flow to fish habitat, it is considered a “stream” under the RAR. Identifying 
barriers to the upstream movement of fish became more of a focal issue when a 
barrier was encountered at tidewater, preventing access for anadromous fish.  
 
Streams lacking perennial habitat for resident fish with barriers at tidewater were not 
considered “streams” under the scope of this assessment. If perennial habitat and/or a 
source of fish was identified upstream of a barrier, the drainage would be considered 
potentially fish bearing and, therefore, classified as a “stream”. 
 
The two potential RAR watersheds indicated on Figure 1 were assessed for 
applicability to the regulation. The inland portions of the main outlet stream (s) of 
the watersheds were assessed for potential fish habitat. Flow periodicity and the 
identification of potential fish “sources” (e.g. lakes or permanently wetted open water 
wetlands) were factors that were considered when assessing the potential for fish to 
occur. Based on a lack of habitat attributes for resident fish, the potential for seasonal 
use of the drainages by anadromous fish became the most important factor to 
consider. As a result, assessing the outlets of the watersheds at tidewater for potential 
habitat and also for barriers to anadromous fish was critical.  
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2.7 GPS Data Procedures and Data Limitations 

After field assessments were completed, the GPS data was downloaded and viewed in 
MobileMapper Office software (which accompanies the ProMark 3 GPS unit). For 
each stream, the data was filtered to indicate point values along the streams in which 
the minimum number of satellites and/or PDOP values were not met. Results not 
meeting the minimum requirements were likely due to dense canopy/shrub cover, 
adjacent cliffs or ravines, and antennae shifts while negotiating obstacles in the creek 
bed. In these types of survey conditions, especially when completing a moving 
(dynamic) survey, it is often difficult or impossible to get accurate results, as the 
conditions, or geometric relationship above, are constantly changing (GeoBC 2011, 
RISC 2008). Inaccurate points, along with other obvious errors, such as “zingers” and 
“loops” were removed from the dataset. 
 
The dataset was then post-processed, where necessary, using the closest permanent 
validated base station to the assessment area and approved by Islands Trust, located 
in Nanoose, BC (Appendix II). The data was converted to shapefiles and further 
cleaned in ArcGIS 10, using the orthophoto background as a guide. In cases where 
the creek line was found to be slightly shifted off a known feature (e.g. ditch evident 
on the orthophoto) the final creek lines and waypoints were adjusted to match the 
orthophoto wherever possible. In the majority of cases, these shifts were within 2 m 
– 3 m. 
 
With the post-processed ProMark 3 data, in some cases the original raw data was 
found to be more accurate than the post-processed data. In these circumstances, the 
original data was used. The creek lines were also smoothed (0.001 metres) using the 
Smooth tool in the Advanced Editing Toolbar in ArcGIS. Smoothing the line 
features diminished the number of jagged stream segments, which were a result of 
high logging interval, and created a more natural stream appearance. 
 

3.0 RESULTS 

3.1 Documented Stream Data 

Documented fish distribution data for the Gulf Islands is limited, although Hoggan 
Lake is listed under FISS. Hoggan Lake (watershed code 925-380000-26400; 
waterbody identifier 00020COWN) covers a surface area of 19.7 ha, has a perimeter 
of 2.2 km and is known to provide water to adjacent properties for agricultural use.  
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Fish stocking records for Hoggan Lake indicate that it was stocked with rainbow 
trout (Oncorhynchus mykiss) and coastal cutthroat trout (Oncorhynchus clarkii 
clarkii) in 1927 (Habitat Wizard 2011). Both these species were observed in the lake 
in 1972 (FISS 2011), indicating that either the fish that were stocked established a 
self-sustaining population, or that the lake has always contained a natural population 
of fish. 
 
3.2 Drainage Descriptions – Identified RAR Watersheds 

Figures 2 through 15 indicate each RAR-applicable stream and display waypoints of 
features collected during each stream traverse (e.g. barriers to fish migration and 
culvert inflows/outflows). 
 
3.2.1 Castell Brook – Figures 2A, 2B, and 2C 

Although extensive stream alteration has resulted from past anthropogenic activities on 
Gabriola Island, portions of Castell Brook remain as some of the best potential fish 
habitat within the focal watersheds. Anecdotal evidence suggests that this stream may 
have once supported a population of resident fish prior to incurring alterations to 
riparian habitat, channel morphology, water quality and water quantity. Due to a lack of 
habitat attributes, most notably a seasonal flow regime, no resident fish currently exist in 
the stream. It is possible, however, that seasonal anadromous fish use may occur 
downstream of the identified barrier. Species such as chum salmon (Oncorhynchus keta) 
or pink salmon (O. gorbuscha), which migrate to the ocean quickly after emergence from 
the gravel, could potentially occur. It is possible, however, that water quality limitations 
currently preclude the use of the stream by fish. 
 
At its entry point into the ocean at Lock Bay, Castell Brook flows into an estuarine 
marsh, which is protected from oncoming wave action by a spit to the north. To the east, 
south and west, the marsh is contained by intact riparian vegetation, dominated by 
Douglas-fir (Pseudotsuga menziesii) and salal (Gaultheria shallon).  
 
The substrate in the marsh is comprised of soft organics. The estuarine salt marsh habitat 
provides important fish and wildlife habitat. It is likely that the protected salt marsh is 
used by rearing juvenile salmonids from other fish-bearing systems. The salt marsh also 
supports a range of unique plant assemblages. Due to biological attributes, the marsh has 
been divided into two identified Sensitive Ecosystems, listed under the Sensitive 
Ecosystem Inventory (SEI) as T1242A WN:ms (identified as a marsh) and T1242B 
WN:sp (swamp). 
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From its entry into the ocean, the stream flows as a low-gradient system with a wide 
active floodplain. The action of beavers (Castor canadensis), including a constructed 
beaver dam close to tidewater, has likely led to the widening of the stream in this area.  
 
The lower reach grades into a more confined steep sided ravine, where the gradient of the 
stream increases to approximately 3% – 4% (riffle-pool channel type). The average 
channel width (at bankfull) in this area is 2 m – 4 m. Substrate consists of a mix of gravel 
and cobble, which provides potential spawning habitat for a range of salmonid fish 
(including suitably sized substrate for trout and larger adult salmon). Cover in the form 
of LWD is abundant; pools and undercut banks are also well represented, providing 
potential security habitat for fish. Riparian vegetation is intact and provides biological 
function in the form of shade, leaf/litter input, insect drop and bank stability.  
 
Tree species within the riparian zone include bigleaf maple (Acer macrophyllum), 
Douglas-fir, western redcedar (Thuja plicata) and red alder (Alnus rubra). Shrub growth 
is dense and consists mainly of Indian-plum (Oemleria cerasiformis), trailing blackberry 
(Rubus ursinus), salmonberry (Rubus spectabilis) and oceanspray (Holodiscus discolour). 
The herb layer consists of common horsetail (Equisetum arvense), slough sedge (Carex 
obnupta), bracken fern (Pteridium aquilinum) and sword fern (Polystichum munitum). 
 
Prior to the culvert under Daniel Way, a series of steps over bedrock creates a barrier to 
the upstream migration of fish. This feature represents a definitive barrier to the 
upstream movement of all fish. The most significant bedrock step has a gradient of 80% 
and a height of 2.5 m. 
  
Upstream of Daniel Way, the drainage flows through agricultural pasture. In this area, 
the stream represents a constructed ditch. Due to historical anthropogenic activities, 
functioning riparian vegetation is limited. It was noted that a portion of the channel in 
this area appeared to have been excavated in the past to create a pond for irrigation 
purposes. The gradient of the stream throughout the pasture is minimal at 1% – 2% and 
the width of the channel is approximately 2 m – 3 m.  
 
As the agricultural fields flood on a seasonal basis, important habitat types are created. 
Based on the value of this type of seasonally available habitat to a range of wildlife, 
especially overwintering waterfowl, the fields in this area have been designated under the 
SEI (listed ecosystem T1229 – FS).  
Upstream of the agricultural area, the stream flows as a well defined watercourse through 
continuous mature coniferous forest, which is providing proper riparian function. The 
stream exhibits short sections where it displays natural channel morphology in the form 
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of meanders, pools and riffles. Between the natural portions of the channel, however, the 
stream has been historically straightened. Substrate consists mainly of organic material, 
but alluvial deposits also occur where the gradient increases (e.g. up to 3%). The stream 
is approximately 1.5 m – 2.0 m wide at bankfull.  
 
Downstream of North Road, a significant slope follows the left bank of the drainage. The 
topography adjacent to the right bank, however, is flat. Due to the fact that the slope is 
not consistent on both sides of the drainage, the stream does not flow through a 
“ravine”. Under the RAR, the definition of a ravine states that steep slopes must be 
consistent on both sides of a stream. 
 
Approximately 250 m downstream of North Road, a pond has been excavated on private 
property. Upstream of the pond, the drainage spreads out into a poorly defined 
watercourse over an organic substrate prior to becoming more defined immediately 
downstream of North Road. Upstream of the culvert under North Road, the stream 
becomes poorly defined, and the riparian area becomes narrower and more disturbed.  
 
An excavated pond has been dug approximately 30 m upstream of North Road, with the 
outflow from the pond consisting of surface flow over a rock wall/dam. Upstream of the 
pond, the watercourse becomes defined as a ditch flowing through residential areas. A 
second pond, with connectivity provided via an outflow culvert, exists approximately 
70 m downstream of Bertha Road. The watercourse continues above the pond, where it 
represents a very poorly defined drainage (overland flow over grass).  
 
The drainage becomes defined in an excavated ditch immediately downstream of Bertha 
Road. Upstream of the culvert under the road, the drainage continues as a roadside ditch, 
flowing northeast along Bertha Road, then northwest adjacent to Suzanne Road up to the 
culvert underneath Brydie Road. Upstream of Brydie Road, the watercourse is poorly 
defined over an organic substrate, with no discernible “channel”. Undefined surface flow 
was followed over the organic substrate up to the limit of the assessment at the edge of 
inaccessible private property. 
 
The specific origin of the stream could not be determined, based on lack of access 
permission. Due to the poorly defined nature of the stream above Brydie Road, and 
proximity of the edge of the watershed, the last point assessed likely represents the very 
upper limit of the watercourse. 
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3.2.2 McClay Creek – Figures 3A and 3B 

McClay Creek is a tributary of Castell Brook, and joins Castell Brook at the pond 
located on pasture land upstream of Daniel Way. From the edge of the pasture to 
Horseshoe Way, the drainage takes on the characteristics of a natural stream as it 
flows through an intact second growth forest, which provides shade, leaf/litter input, 
insect drop and bank stability. Tree growth documented within the riparian zone 
included Douglas-fir, western redcedar and red alder. Salal, trailing blackberry, dull 
Oregon-grape (Mahonia nervosa), salmonberry and oceanspray comprised the 
dominant species within the shrub layer. Herb growth consisted of bracken fern, 
sword fern, common horsetail and slough sedge. Isolated patches of the invasive 
Himalayan blackberry (Rubus discolour) were also noted.  
 
This more natural portion of the drainage has an average width of approximately 
1.5 m – 3.0 m and a gradient of 4%, consistent with a riffle-pool system. However, a 
short section of the stream can be classified as having step-pool morphology due to 
the fact that the gradient increases to 7% – 8%. Substrate consists mainly of small 
gravel and sand. Cover in the form of LWD is abundant and deeper pools and 
undercut banks are well represented.  
 
The morphology of the drainage between Horseshoe Way and McClay Way is 
consistent with a maintained roadside ditch. Functioning riparian vegetation cover is 
sparse. From McClay Way to the origin near Barrett Road, the drainage flows 
through a series of residential properties and farm fields. The drainage has a 
consistent width of approximately 1.0 m – 2.0 m and flows as a low gradient system 
(1% – 2%). Substrate consists of soft organics. As the drainage has been historically 
ditched, cover in the form of LWD and deeper pools is lacking.   
 
Riparian vegetation in the upper portion of the drainage is lacking due to past 
anthropogenic activities on many properties encroaching on the drainage. In most 
areas, manicured lawn has been established up to the high water mark of the drainage, 
and buildings (i.e., sheds) have been placed within 2 m of the drainage. Although 
trees in the riparian area are uncommon, Douglas-fir, western redcedar and red alder 
occur sporadically. Shrub growth is also limited and consists mainly of common 
snowberry (Symphoricarpos albus), salmonberry and oceanspray. Comprising the 
herb layer is slough sedge, sword fern and common horsetail. Invasive plant species 
documented within the riparian zone include Himalayan blackberry, Daphne laurel 
(Daphne laureola) and English holly (Ilex aquifolium). 
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Approximately 50 m upstream of Barrett Road, the drainage has been altered by 
development of a small gravel access road. Placement of the road across the drainage 
has resulted in water being held back to create a small pond. It should be noted that 
during high flows, water breaches the road and seeps through the forest floor. No 
channel or continuous stretch of surface flow could be followed between the pond 
and Barrett Road. The topography of the area is subdued with water observed flowing 
subsurface and pooling within many forest floor depressions. At Barrett Road, water 
collects in the roadside ditch system and flows under the road from the east.  
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3.2.3 Castell Brook Tributary – Figure 4 

This extremely poorly defined watercourse joins the main Castell Brook drainage at 
the inflow of the culvert under Bertha Road. The watercourse, which flows through 
residential properties and under driveways, has been ditched and is less than 0.5m 
wide. Surface water flow was followed up to the origin of the drainage, which consists 
of a seepage area supporting vegetation indicative of moist areas, such as water 
parsley (Oementhe sarmentosa), skunk cabbage (Lysichiton americanum) and 
salmonberry. 
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3.2.4 Daniel Way Pond – Figure 5 

Anecdotal evidence indicates that this pond is likely the site of an old gravel or rock 
quarry, and it is known locally as “the beaver pond on Lock Bay.” The pond is 
approximately 30 m wide and 50 m long. At the time of the assessment it was not 
possible to determine the depth of the water, as the bottom substrate was not visible 
due to poor water clarity.  
 
The pond is situated approximately 10 m south of the salt marsh that is adjacent to 
Sandwell Park. The majority of the pond is contained by a 3 m – 5 m berm to the 
north and forested slopes to the east, south and west. Historically, there was a direct 
connection between the salt marsh and pond, as remnants of an old culvert and 
excavated ditch remain near the northeast corner of the pond. Although there is no 
connection during periods of average water levels, there is potential for water to 
breach the berm in the northeast corner of the pond during periods of extreme levels 
providing a connection to the estuarine salt marsh.  
 
Riparian vegetation adjacent to the pond is mainly composed of a young regenerating 
forest. Douglas-fir, western redcedar and red alder comprise the tree layer. Shrub 
growth is dominated by red alder saplings, willow (Salix sp.), salmonberry, red 
huckleberry (Vaccinium parvifolium) and Himalayan blackberry. As this is a 
disturbed site, the herb layer is dominated by grasses and reed canary grass (Phalaris 
arundinacea); however, slough sedge, sword fern and common rush (Juncus effusis) 
also occur. 
 
The pond has the potential to support fish, due to the fact that it holds water year 
round and the connection (albeit temporary) to the ocean. In addition, LWD is 
abundant within the pond and will contribute by providing cover and security habitat 
for fish. The majority of the LWD is a product of extensive beaver activity in the 
area. It should be noted that a previous RAR survey from 2010 conducted by an 
independent biologist indicated the presence of fish (species unknown) in the pond. 
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3.2.5 Goodhue Creek – Figures 6A and 6B 

This stream flows into the hardhack (Spiraea douglasii)-dominated margins of 
Hoggan Lake as a well defined watercourse. From the inflow into the north western 
end of Hoggan Lake, the stream flows through a golf course as a low gradient 
(approximately 1.5%) drainage that has been historically straightened. For 
approximately 150 m through the golf course, there is no functioning vegetation on 
either bank.  
 
As there are no barriers preventing fish access, fish could potentially enter the 
drainage from Hoggan Lake. Fish habitat is limited, however, due to a lack of natural 
sinuosity and associated features (e.g. pools/riffles). On the day of assessment, it was 
impractical to ascertain the substrate type (and therefore spawning habitat potential), 
based on the depth, speed and high turbidity of the water. 
 
From the north western end of the golf course, the stream flows underneath an 
access road via a concrete box-type culvert. This feature does not represent a barrier 
to the movement of fish. At the road crossing location, riparian vegetation becomes 
extensive, with young Douglas-fir, western redcedar and red alder occurring along 
both banks. Dense hardhack occurs within the immediate riparian zone. 
 
The stream flows out of an extensive seasonally-inundated wetland approximately 
100 m upstream of the golf course. This wetland consists of hardhack and reed canary 
grass and is surrounded by mature forest. The linear wetland extends for 
approximately 500 m. Due to its ecological importance, this extensive wetland area 
has been identified as a sensitive ecosystem under the SEI (T1222 – FS). Based on 
site-specific vegetation assemblages, this ecosystem actually represents more of a 
typical wetland as opposed to a seasonally flooded field, as described by the “FS” 
code in the SEI designation.  
 
The stream is difficult to define through the wetland, as water spreads out on a 
seasonal basis over a significant area. Based on the spatial extent of the wetland, 
shallow water and lack of a defined channel, it is unlikely that fish originating from 
Hoggan Lake would be able to navigate through the wetland to enable access beyond 
the north western extremity of the wetland. 
 
The stream enters the north western tip of the wetland via a well defined channel 
approximately 2 m wide at bankfull. The stream then flows through private property 
between the wetland and Crestwood Road, where it is well defined through mature 
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second growth forest. The stream lacks natural sinuosity, likely as a result of 
historical channel straightening activities. 
 
Upstream of Crestwood Road, the drainage represents a well defined ditch, with 
steep side walls. Between Crestwood Road and the subsequent road crossing 
upstream, riparian vegetation consists of mature second growth forest, although 
clearing has occurred adjacent to the right bank for a distance of approximately 50 m. 
The drainage continues through residential properties as a steep-sided ditch prior to 
flowing through a wetland dominated by hardhack and reed canary grass downstream 
of South Road. Through the wetland, the drainage represents a well defined ditch. 
This wetland has also been recognized as a sensitive ecosystem under the SEI, with 
the code “T1222C – WN:fn” (fen).  
 
From the north western edge of the wetland, the stream flows as a straightened 
channel under South Road via a culvert. Upstream of South Road, the watercourse 
flows through an extensive wetland area as a wide, low gradient channel that appears 
to have been historically excavated through the wetland. The channel becomes poorly 
defined in the north eastern portion of the wetland, where water spreads out over a 
significant area on a seasonal basis. The wetland consists mainly of willows, hardhack 
and reed canary grass and has been designated as a sensitive ecosystem as part of the 
SEI - T1222A R1 WN:fn (fen).  
 
The stream flows into the north eastern tip of the wetland via a poorly-defined 
channel that flows over an organic substrate. Slough sedge occurs throughout the 
immediate riparian area, with mature coniferous forest occurring in the extended 
riparian area. The stream continues through the mature forest as a poorly defined 
watercourse that flows over the forest floor in places.  
 
Approximately 400 m upstream of the inflow point into the wetland, the stream 
becomes extremely difficult to define, as it spreads out over an open, flat area. The 
drainage becomes defined again on residential property as a straightened channel 
prior to flowing through a wetland vegetated by dense hardhack. 
 
Upstream of the wetland, the watercourse continues as a defined ditch flowing 
through young second growth coniferous forest. The drainage spreads out into an 
extensive wetland, characterized by dense concentrations of slough sedge, 
immediately downstream of Tansy Road. Upstream of the culvert under Tansy Road, 
the drainage continues as a poorly defined watercourse flowing over an organic 
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substrate. The drainage enters a small pond (approximately 10 m long and 5 m wide) 
constructed on private property approximately 20 m south of Tansy Road.  
 
Upstream of the pond, the stream becomes defined as a ditch flowing through 
residential hobby farms. The drainage flows underground for at least 25 m via a 
plastic culvert through the farm area. The drainage was followed to a point where it 
resembled a narrow, shallow depression flowing over grass upstream of ornamental 
ponds located on residential property. At the head of the linear depression, 
groundwater comes to the surface via a small spring, representing the origin of the 
stream. 
 
As this system flows into Hoggan Lake, there is the potential for fish to occur in the 
drainage. Fish could potentially access the lower reach of the stream from the lake 
through the golf course, although it is very unlikely that fish would occur beyond the 
first wetland, based on the physical characteristics of the wetland. Shallow water and 
lack of a defined channel through the wetland will likely prevent the movement of 
fish through the system. Even if fish were able to gain access through the first 
wetland, fish habitat attributes are extremely low throughout the upper drainage, 
based on the historical anthropogenic influences (mainly involving channel 
straightening and ditching).  
 
The wetlands throughout the drainage system represent important ecological 
features, highlighted by the fact that many have been designated under the SEI. 
Valuable wildlife habitat exists throughout the wetlands, and each wetland also plays 
an important role in stormwater retention and natural filtration of water.  
 
Hoggan Lake itself represents a significant feature, as it will provide potential fish 
habitat and also habitat for wildlife. During the assessment, numerous species of 
waterfowl were observed on the lake, including buffleheads (Bucephala albeola), 
trumpeter swans (Cygnus buccinator) and Canada geese (Branta canadensis). The 
extensive hardhack margins of the lake will support unique hydrophytic assemblages 
of plants, while also providing significant benefits to wildlife (e.g. nesting and forage 
habitat for birds and breeding/foraging habitat for amphibians). The hardhack-
dominated margins have been identified under the SEI as three separate ecosystems: 
T1223 WN:sp:ms (swamp/marsh); T1233 WN:fn (fen); and T1223A WN:ms:sp 
(swamp/marsh). The seasonally flooded fields adjacent to the eastern margins of the 
lake are also recognized as a sensitive ecosystem (T1224A – FS). 
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3.2.6 South Road Creek – Figure 7 

This watercourse originates as a spring in agricultural land to the east of Hoggan 
Lake. A straight ditch has been excavated, which concentrates the flow of water to 
the north and west. The drainage has no fish habitat values at the origin, as it is 
functioning as a field drain.  
 
The excavated ditch deepens approximately 250 m from Hoggan Lake, at which point 
fish could potentially be present, based on the direct connectivity with the lake.  Fish 
habitat values are lacking, however, due to a lack of natural sinuosity, absence of 
spawning habitat and lack of instream cover. The ditch flows to the northwest 
through the moist hardhack-dominated margins of Hoggan Lake prior to entering 
the south eastern tip of the lake. The deeper portion of the ditch supports dense 
concentrations of hardhack. 
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3.2.7 Hoggan Creek – Figure 8 

The location of this outflow stream from Hoggan Lake is marked by a concrete box 
culvert at the edge of the lake. The outlet drainage is deep (in excess of 2 m) and 
approximately 3 m wide. The gradient of the stream is low (0.5%), with minimal 
surface flow. Fish habitat values are good in the first 150 m from the lake, due to the 
depth and presence of submerged vegetation, which provides cover. During the 
assessment, shoals of three-spine stickleback (Gasterosteus aculeatus) were observed. 
These fish represent a potential food source for piscivorous fish such as rainbow and 
cutthroat trout. Riparian vegetation consists of overhanging hardhack in the 
immediate riparian fringe and young red alder and Douglas-fir beyond.  
 
Approximately 150 m from the lake, a dam has been constructed for hydro-electric 
power generation. A weir is located near the base of the dam, which is breached 
during periods of high flows. Potential fish habitat in the outflow drainage is 
truncated by the dam/weir structure. A pipe draws water that backs up behind the 
dam down a 100% gradient slope towards the ocean. There is no potential for the 
survival of fish downstream of the dam, even if fish were to be carried over the weir, 
due to the steep gradient and lack of a defined natural channel.  
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3.2.8 Eppler Creek – Figure 9 

This drainage is a tributary of Goodhue Creek. The drainage exhibits a seasonal flow 
regime, has been altered by past anthropogenic activities and is located upstream of 
the likely upper limit of fish in the main Hoggan Lake inflow stream (Goodhue 
Creek). As a result, this drainage does not support a population of fish.  
 
Near South Road, the drainage flows from the south and through a reed canary 
grass/hardhack wetland which forms part of the inflow drainage of Hoggan Lake. 
Approximately 50 m upstream of the confluence, a culvert drains an excavated pond. 
From the inflow of the pond, approximately 75 m upstream to Wildwood Crescent, 
the drainage has been directed underground and under houses by a series of culverts. 
The lower reach of the drainage downstream of Wildwood Crescent lacks 
functioning riparian vegetation, and manicured lawns extend up to the edge of the 
water. 
 
At Wildwood Crescent the drainage flows from the south through a roadside ditch. 
Approximately 50 m upstream, the drainage turns and flows through a series of 
residential properties from the southwest. With the exception of one property having 
manicured lawn up to the edge of the drainage, dense riparian vegetation exists 
adjacent to the drainage in the middle reaches. Tree growth consists mainly of red 
alder, with western redcedar and Douglas-fir also occurring. The understory shrub 
layer consists mainly of salmonberry and the herb layer is comprised of sword fern. 
The width of the drainage is 1 m – 1.5 m on average, with a slope of 3% – 4%. 
Substrate is a mixture of gravel, cobble and soft organic material; however, a short 
portion of the drainage flows over bedrock. 
  
The drainage continues under Conville Road. To the west of the road, the drainage 
lacks a defined channel, with water spreading out and flowing over grass and rushes 
for approximately 50 m before entering a roadside ditch. Upstream of the roadside 
ditch, the drainage has been ditched through residential properties. The ditch is 
approximately 1.5 m wide and 1 m deep, with a slope of 1% – 2%. 
 
The origin of the drainage is a wetland adjacent to Dole Road (known locally as 
“Epps Pond”). The wetland is approximately 30 m wide and 75 m long with a dense 
fringe of hardhack and willow. A deep pocket of open water occurs within the centre 
of the wetland. Riparian vegetation adjacent to the wetland is intact and dense, 
providing biological function to connected downstream fish habitat. The tree layer is 
composed of Douglas-fir, western redcedar and red alder. Dense salal growth 
dominates the understory shrub layer. Salmonberry, snowberry and oceanspray were 
also noted. The herb layer is sparse and composed mainly of sword fern. 
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3.2.9 Wildwood Crescent Stream – Figure 10 

Approximately 30 m from Wildwood Crescent, a small constructed drainage ditch 
flows from the south into Eppler Creek. Upstream (south) of the confluence, the 
ditch flows through two residential properties for approximately 40 m to a pond, 
which represents the origin of the stream. On average, the ditch is 0.5 m wide and 
0.5 m deep, with a slope of 1% – 2%. Substrate within the ditch is comprised of soft 
organic material.  
 
Functioning riparian vegetation is lacking, as newly established lawn extends up to 
the edge of the ditch. Adjacent to the pond, numerous western redcedar line the 
bank. In the centre of the pond, a gravel access road dissects the pond in two; 
however, a culvert provides connectivity under the road. 
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3.2.10 South Road Stream A – Figure 11 

This drainage enters the first linear wetland located upstream of the golf course on 
Goodhue Creek. The stream is poorly defined and does not provide habitat suitable 
for fish. As noted previously, it is unlikely that fish would be present at this point in 
the system, based on the fact that fish originating from Hoggan Lake would be 
unable to navigate through the wetland habitat. 
 
The stream has a gradient of 3% over an organic substrate, which increases to 6% 
immediately downstream of South Road. Vegetation consists of dense salmonberry 
and Himalayan blackberry, with young coniferous forest adjacent. The drainage is 
carried under South Road via a culvert, and from the inlet of the culvert, the stream 
becomes extremely poorly defined.  
 
Approximately 70 m upstream of the road, the stream could not be followed. At this 
point, water seeps out of the slope in multiple locations and collects to form the 
stream. The seepage occurs in an area supporting a relatively dry vegetation 
assemblage, with salal and sword fern dominating. No hydrophytes or wetland 
characteristics were noted at the origin of the stream. 
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3.2.11 South Road Stream B – Figure 12 

This stream is a seasonal drainage lacking habitat diversity that is located above the 
likely upper limit of fish in Goodhue Creek. From the confluence with the extensive 
wetland located to the north of South Road, the drainage flows through a second 
growth Douglas-fir forest. Shrub and herb growth is minimal, with sporadic 
salmonberry and sword fern occurring. The morphology of the lower reaches is 
consistent with a low gradient ditch. The drainage is 0.75 m wide and 0.3 m deep on 
average.   
 
As the drainage nears South Road, the channel becomes undefined and water flows 
over grass from the culvert under the road. South of the road, the drainage flows 
through a residential property for approximately 75 m at a minimal (1% – 2%) slope. 
The portion of the drainage on the residential property is approximately 2 m wide 
and 1.5 m deep. The majority of the channel is composed of a bedrock substrate, with 
gravel and cobbles also occurring.  
 
The origin of the drainage is a pond located on residential property. The pond is 
approximately 30 m wide and 75 m long and retains water on a perennial basis. The 
pond will feed the connected ditch only when the pond level reaches the height of the 
outflow culvert. Vegetation immediately adjacent to and in the pond consists mainly 
of reed canary grass, hardhack, common rush and red alder saplings. As the area has 
been subject to historical anthropogenic disturbance, grasses also extend up to the 
edge of the pond. 
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3.2.12 Dogwood Crescent Stream – Figure 13 

This poorly defined stream flows into the extensive wetland located immediately 
upstream of South Road on Goodhue Creek. The stream will not support fish, due to 
the fact that it is located upstream of the likely upper limit of fish distribution on 
Goodhue Creek and also due to a complete lack of fish habitat attributes. 
 
The drainage enters the wetland complex via a culvert under Redwood Road. 
Upstream of the confluence with the wetland, the drainage deepens and widens 
through private property prior to flowing underneath a driveway. Upstream of the 
driveway, the drainage represents an extensive wetland complex consisting of 
hardhack and willows. Upstream of the wetland that parallels Dogwood Crescent, an 
excavated pond has been built, above which the drainage could not be practically 
followed, as it represents an undefined shallow depression over lawn. 
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3.2.13 Coats Marsh Outflow Stream – Figure 14 

This watercourse enters Hoggan Lake as a well defined, historically ditched system. 
The lower portion of the stream (downstream of South Road) flows through pasture 
land and is surrounded by a narrow, dense fringe of riparian vegetation consisting of 
hardhack, salmonberry and red alder. Fencing has been erected to prevent livestock 
access into the stream and associated riparian zone. Beaver activity in the form of 
foraging on deciduous trees and shrubs is common throughout the riparian area.  
 
There is the potential for fish to access the lower portion of the stream, due to the 
direct connectivity with Hoggan Lake. Fish habitat attributes are extremely limited, 
however, based on the historical straightening of the channel. The side-walls of the 
ditch are steep, with evidence of erosion from high, concentrated flows. The 
substrate is comprised mainly of organic material, although short sections of alluvial 
deposits also occur.  
 
Approximately 50 m from the lake, a bedrock step represents a barrier to the 
upstream movement of fish. Based on the length and gradient of the step, there is no 
reasonable potential for fish originating from the lake to pass upstream of this point. 
The step consists of a drop of 50% over a distance of more than 2 m. Immediately 
downstream of South Road, the stream exhibits more of a natural channel, with 
meanders and deposits of sand and gravel occurring.  
 
The stream passes underneath South Road via a culvert and continues as a low 
gradient (2%) meandering stream. Upstream of South Road, riparian vegetation 
becomes more extensive, with continuous second growth coniferous forest adjacent 
to both banks. Salmonberry, bitter cherry (Prunus emarginata), Pacific ninebark 
(Physocarpus capitatus) and red huckleberry overhang the stream. English holly also 
occurs in places. Deposits of small gravel comprise the majority of the substrate. 
Both red-legged fogs (Rana aurora) and Pacific chorus frogs (Pseudacris regilla) were 
observed in the drainage upstream of South Road.  
 
Approximately 100 m upstream of South Road, the watercourse becomes poorly 
defined over an organic substrate through patchy slough sedge and skunk cabbage. At 
the Coats Marsh park boundary, the watercourse becomes extremely poorly defined 
for a distance of approximately 70 m, with minimal seepage over an organic substrate. 
In this area, connectivity by surface flow would only occur during very high flows. 
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Beyond the park boundary, the stream flows as a well defined ditch adjacent to 
residential property. A rock wall/dam has been constructed approximately 100 m 
downstream of Coats Marsh, which backs up the water to form a pond. Water seeps 
through the rock wall and there is no weir or control structure. From the eastern 
edge of the pond, the stream continues as a well defined, high sided channel 
constructed through bedrock to Coats Marsh. The outflow from Coats Marsh is via a 
concrete weir structure and pond leveller device, which has been placed through an 
active beaver dam located at the outlet. 
 
Fish cannot gain access to the Coats Marsh outflow drainage from Hoggan Lake 
beyond the barrier located downstream of South Road. Furthermore, it is unlikely 
that the marsh supports a natural population of salmonid fish, due to past uses, most 
notably through complete drainage of standing water for agricultural reasons. 
Historical drainage of the marsh would have led to the demise of any existing 
resident population of fish. It is likely, however, that the marsh contains three-spined 
stickleback, due to their more ubiquitous nature.  
 
Despite not supporting fish (as defined in the RAR), the wetland ecosystem known 
as Coats Marsh will provide an important habitat feature for a range of wildlife. The 
wetland also supports a unique range of hydrophytic plant assemblages adapted to 
living in moist conditions. The forested fringe surrounding the wetland adds to the 
habitat diversity, as it creates functional “edge” habitat.  
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3.3 Potential RAR Watersheds 

3.3.1 Potential RAR Watershed 1 – Dick Brook – Figures 15A, 15B, and 15C 

During the background research phase, a well defined, low gradient stream was 
identified flowing into the ocean at the narrow outlet of this watershed on the north 
side of Gabriola Island. It appears the delineation of the watershed boundaries is 
inaccurate, as the stream crosses the watershed boundary near the watershed outlet. 
 
Due to the low order of magnitude, stream periodicity (seasonal) and lack of a 
potential fish “source” (e.g. lake or openwater wetland), there is no reasonable 
potential for resident fish to occur in the stream. As the lower reaches of this stream 
were conducive to allow access for anadromous fish (no barriers were identified 
preventing fish access), it was considered as potential fish habitat.  
 
Anadromous fish that do not rely on freshwater habitat for rearing (e.g. chum and 
pink salmon) could potentially use the lower reaches of the stream. Water quality 
may, however, limit the current viability of the stream. Useable fish habitat is 
restricted to the length of stream from tidewater upstream to North Road, given the 
poor habitat quality of the middle and upper reaches of the drainage.  
 
At tidewater, this stream flows into a small cove adjacent to Dragons Resort. The 
cove is contained by bedrock to the east and west. At the head of the cove, the 
drainage emerges from a second growth forest and flows over a cobble beach into the 
ocean.  
 
Riparian vegetation in the lower reaches is represented by a tree layer that consists of 
Douglas-fir, bigleaf maple, western redcedar and red alder. The understory shrub 
layer is relatively sparse, but includes species such as red huckleberry, trailing 
blackberry, salal and salmonberry. Herb growth is dominated by dense sword fern. 
The vegetation adjacent to the stream is providing good biological function in the 
form of shade, bank stability, leaf/litter input and insect drop.  
 
Throughout the lower reaches, the width of the stream ranges between 1.5 m and 4 m 
and has substrate composed of gravel and cobbles. The morphology of the stream is 
consistent with that of a riffle pool system, as the gradient is approximately 3%. 
 
At North Road, the stream flows through a culvert that has recently been put in 
place. The reach between North Road and Cresta Roca Road has characteristics 
consistent with a natural stream. It should be noted, however, that some areas 
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adjacent to the stream have been encroached upon. Garbage and other scrap materials 
(i.e., cars and construction materials) were observed scattered throughout the riparian 
zone.  
 
On average, the width of the stream upstream of North Road is 2 m – 3 m. The 
gradient is approximately 4%, typical of a riffle-pool system. Substrate throughout 
this reach consists of a mixture of gravel, small cobbles, and organic material. 
Riparian vegetation adjacent to the stream is composed of a regenerating second 
growth forest that is providing biological function. Tree species observed include 
Douglas-fir, western redcedar, red alder, and bigleaf maple. The shrub layer is dense 
and composed of Pacific ninebark, snowberry, willow, salmonberry, Nootka rose 
(Rosa nutkana) and salal. The herb layer contains skunk cabbage, sword fern, bracken 
fern and slough sedge.  
 
As the drainage nears Crestshank Road, it has been altered by excavation activities to 
form a pond, likely used for irrigation purposes. Due to high levels of turbidity, it 
was not possible to determine the depth of the pond.  
 
At Crestshank Road, the drainage has been directed under the road through a culvert. 
Upstream of Crestshank Road, the drainage flows through a series of agricultural 
fields as a historically straightened watercourse. Throughout the agricultural area, the 
gradient of the channel is minimal, with a slope of approximately 2%. The substrate is 
dominated by soft clay and organics, with short sections consisting of gravels and 
cobbles. The width of the channel is approximately 1 m – 2 m. 
 
As with the fields adjacent to Castell Brook, portions of the fields through the 
agricultural area flood on a seasonal basis, creating valuable wildlife habitat. Due to 
the value of this seasonally-available habitat, the flooded area adjacent to the right 
bank of the drainage where it flows through the agricultural area has been identified 
as a sensitive ecosystem under the SEI (T1283 – FS). 
 
Riparian vegetation adjacent to the drainage in the upper reaches is sparse. The 
majority of vegetation occurs within the drainage itself, with dense concentrations of 
hardhack, Nootka rose, willow and snowberry. Pacific water-parsley, slough sedge 
and common rush are also present.   
 
At the western extent of the agricultural properties, the drainage has been altered and 
is consistent with that of a retention pond. The pond is approximately 20 m wide and 
40 m long and was likely developed to provide a water source for either irrigation or 
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use by animals on the property. At the time of the assessment it was not possible to 
determine the depth of the water as clarity was poor. Adjacent to the pond, 
vegetation is lacking and grass extends up to the edge of the pond.  
 
The drainage enters the western corner of the pond as an excavated ditch. The 
channel is approximately 1.5 m wide and 1.5 m deep. The majority of the drainage 
flows through property that has been extensively impacted, which is consistent with 
the young, regenerating red alder stands that were documented. The ditch extends for 
approximately 50 m – 60 m and originates from a culvert under a gravel access road 
that drains another (more extensive) pond. The area adjacent to the pond has been 
highly disturbed. Functioning riparian vegetation is lacking, as a road network has 
been established to access areas throughout the property. The property appears to 
resemble an old quarry site. 
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3.3.2 Potential RAR Watershed 2 

Detailed orthophoto and contour data review of this watershed indicated a stream 
flowing from the north west to the south east into the ocean at the watershed’s outlet 
on the north side of Gabriola Island. The contours suggested that the entry into the 
ocean was very steep and potentially limiting with regard to fish accessibility. This 
stream is known locally as Jenkins Creek. 
 
Jenkins Creek was located in the field at the point where it flows under North Road 
approximately 1.5 km from tidewater. At the North Road crossing point, the stream 
is well defined with an alluvial substrate, with portions flowing over bedrock. It 
represents a riffle-pool system at this point, with a bankfull width of approximately 
1.5 m and a gradient of 2%. In order to assess the lower reaches of the stream and 
view the entry of the stream into the ocean, the stream was accessed via a trail system 
extending from the end of Windecker Road. This trail system is located on land 
designated as an Islands Trust Nature Reserve.  
 
The trail through the Nature Reserve crosses over the focus stream, at which point 
the stream has a gradient of 3% and a bankfull width of approximately 2 m. The 
substrate consists of gravel and cobble at the trail crossing point. As suggested by the 
contour analysis, approximately 100 m from tidewater, the gradient of the stream 
increases to 60%. At a point that is approximately 50 m from the ocean, the gradient 
increases to 90%, with the entry into the ocean characterized by a 5 m vertical 
waterfall over a cliff edge and onto the bedrock foreshore.  
 
Due to the low order of magnitude, stream periodicity (seasonal) and lack of a 
potential fish “source” (e.g. lake or openwater wetland), there is no reasonable 
potential for resident fish to occur in this stream. The waterfall over the cliff into 
tidewater represents a definitive barrier to anadromous fish, preventing seasonal use 
by fish of the watershed. Based on field confirmation of the physical characteristics 
of the outlet stream, this watershed was not included as being applicable to the RAR.  
 
3.4 Non RAR-Applicable Wetlands  

While the focus of the project was to identify and map streams that apply to the RAR 
process, it is important to note that isolated wetlands and other moist ecosystem 
types provide important biological functions. Wetlands provide breeding and forage 
habitat for amphibians, rich foraging areas for birds and bats, nesting habitat for birds 
and a water source for wildlife. Other hydrological functions, including water 
retention, are also provided. Moist habitat types also support unique, and often 
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diverse, assemblages of plants. During the assessment, two isolated wetland 
complexes were identified in the largest assessed watershed on Gabriola Island 
(Figure 16). 
 
Site 1 – Canary Grass Meadow 
This wetland extends to the east of the north-eastern corner of Coats Marsh Regional 
Park. Pockets of shallow water exist on a seasonal basis, with dense reed canary grass 
occurring throughout. In moister areas, patches of hardhack and sedges occur, but in 
general, it is difficult to define a definite wetland edge or typical high water mark.  
 
During periods of extreme high water flow, water collects in shallow depressions and 
flows overland via a culvert located underneath a trail/driveway at the south-western 
tip of the wetland. No defined channel was observed, with surface flow occurring 
over the vegetation. From the culvert outflow, no defined channel could be followed, 
and any surface flowing water is intermittent (even during periods of extreme flow).  
 
Patches of hydrophytic vegetation exist to the south-west of the culvert outflow 
where water seeps over the surface. Between these patches of moisture, stretches of 
drier vegetation exist, with sword fern and salal occurring and no evidence of surface 
flow. Based on the lack of continuous surface flow and absence of a defined channel, 
there is no reasonable connectivity between the wetland area and any watercourses 
that could support fish. 
 
 
Site 2 – McGuffies Swamp 
This seasonally inundated wetland is located at the end of Coates Drive. A property 
access road crosses from north to south through the eastern end of the northern 
extension of the wetland. During the assessment, deep pockets of standing water 
existed in the wetland. Vegetation consists of dense hardhack, with sedges (Carex 
sp.), reed canary grass and common rush also occurring.  
 
The edges of the wetland were checked for inflows and outflows, but none were 
found. Based on the field verification, this wetland represents an isolated feature that 
does not provide fish habitat or connect by surface flow to fish habitat. Despite not 
offering fish habitat values, this wetland complex has been identified under the SEI as 
a sensitive ecosystem (T1245 WN:sp).  
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4.0 DISCUSSION 

Detailed background research using appropriate databases, orthophotos, existing 
reports and contour data associated with field reconnaissance trips, resulted in the 
identification of fourteen streams that apply to the provincial RAR process (17 km of 
mapped stream length in total). Hoggan Lake and Coats Marsh also apply to the 
regulation. These watercourses are subject to the RAR assessment procedure, given the 
fact that they meet the RAR definition of a “stream”.  
 
The mapped systems represent potential fish habitat, or systems that connect by 
surface flow to potential fish habitat. These creeks were mapped for inclusion into 
appropriate bylaws to be set up by Islands Trust to allow conformance with the 
provincial RAR process. The edges of Hoggan Lake and numerous wetlands located 
along the stream traverses were not mapped in the field as part of the assessment 
process, but the edges were delineated using field observations and orthophoto 
interpretation. It is important that these features are included as RAR-applicable water 
bodies. It should also be noted that many of these wetland areas have been recognized 
as sensitive ecosystems under the SEI.  
 
General fish habitat attributes on all streams were low, based on a lack of habitat 
attributes. The watercourses with the greatest potential for fish to occur include 
Hoggan Lake, the upper reach of Hoggan Creek (upstream of the hydroelectric 
generating facility), the lower reaches of Goodhue Creek (downstream of the first 
wetland complex), the lower reaches of Castell Brook, which flows into Lock Bay 
(below the barrier to upstream fish migration), and the lower reaches of Dick Brook.  
 
Due to the RAR methodology, any watercourses that connect by surface flow to these 
potential fish bearing systems, including modified watercourses and ditches, are subject 
to the regulation. A stream may not itself be inhabited by fish, but if it has a reasonable 
connection by surface flow to fish habitat, it is considered a stream under the RAR. 
 
Two additional potential RAR watersheds were also field verified. The outflow stream 
of potential RAR watershed 2 (known locally as Jenkins Creek) was extremely steep, 
with an associated impassable waterfall over a cliff into the ocean. Based on a lack of 
accessibility for fish from the ocean into this watershed and a lack of available habitat 
to support resident fish, this watershed should not be considered under the RAR. 
 
The outflow stream of potential RAR watershed 1 (Dick Brook) was found to offer 
potential fish habitat (albeit on a seasonal basis) in its lower reaches. As a result, this 
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stream was mapped for inclusion as a stream, as defined in the RAR methodology. The 
mapping for the boundary of this watershed is inaccurate, as part of the main outflow 
stream flows beyond the mapped boundary.  
 
A focused search for additional drainages that do not apply to the RAR (e.g. isolated 
wetlands) did not form part of the scope of this assessment. Streams that apply to the 
definitions and methodology under the RAR in the identified watersheds (Figure 1) 
were included in the study. Isolated wetlands encountered during the assessment did 
result in the identification of two additional sensitive sites. Site 2 (McGuffies Swamp) 
has been identified as a sensitive ecosystem as part of the SEI. Both sites represent 
candidates for protection through Islands Trust bylaws. Further work is recommended 
to ensure that wetland and riparian ecosystems are identified throughout the island, 
which should also include watersheds beyond those which formed the focus of the 
RAR stream identification. 
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Identified RAR Watersheds 

Castell Brook 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking southeast at the estuarine marsh adjacent to Sandwell Park. Castell Brook flows 
into the northwestern portion of the marsh. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

Lower reach of Castell Brook prior to its entry into the estuarine marsh. During periods of 
high tides, there is potential for anadromous fish species to enter the creek.
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Wildlife activity in the lower reach of Castell Brook was abundant. Note the dam, which 
was recently created by beavers. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical morphology of the creek was consistent with a riffle pool system. 
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Looking west at the upper bedrock step forming part of the step sequence that is a barrier to 
the upstream movement of fish on Castell Brook.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north west (downstream) at the point where the stream traverse re-commenced at 
the edge of the farm property that could not be accessed. 
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Short sections of natural sinuosity and alluvial deposits occurred along Castell Brook 
between sections that had been historically straightened.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical over-steepened banks associated with historical channel straightening on Castell 
Brook. 
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Intact riparian vegetation typical on Castell Brook downstream of North Road.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east (downstream) over the first pond located along Castell Brook.  
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Inflow of culvert upstream of North Road.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking northwest (downstream) over the second pond located immediately upstream of 
North Road.  
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Looking south-east (upstream) over the third pond located on Castell Brook.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east (upstream) along inflow of the pond pictured above. Note lack of a 
defined channel.  
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Looking upstream (south west) along Castell Brook where it flows as a roadside ditch 
adjacent to Bertha Road.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking downstream (north west) along Castell Brook where it flows as a roadside ditch 
adjacent to Suzanne Road.  
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Surface flow over an organic substrate represented the upper “origin” of Castell Brook to the 
east of Brydie Road. 
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McClay Creek 

 

 

 

 

 

 

 

 

 

 

 

 

Typical stream conditions upstream of Daniel Way. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical roadside ditch located along upper reaches of McClay Creek. 
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Collection of surface water over the forest floor upstream of Barret Road.  
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Castell Brook Tributary 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east from Bertha Road upstream along the tributary drainage. Note poorly 
defined nature of the watercourse.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above and below: typical morphology of the drainage upstream of Bertha Road. 
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Seepage over organic substrate in a pocket of hydrophytic vegetation (water parsley in the 
centre of the photo) represents the origin of the tributary drainage next to Suzanne Road.   
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Daniel Way Pond 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking northwest at the pond, which is adjacent to the Sandwell Park estuarine marsh. 
Note the remnants of the extensive beaver activity adjacent to and within the pond.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the northeastern corner of the pond. During high water events, water likely 
breaches the berm and flows into a ditch, connecting the pond via surface flow to the 
estuarine marsh adjacent to Sandwell Park. 
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Looking at the ditch that connects the pond with the estuarine marsh during high flow 
events.  
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Goodhue Creek 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east at the confluence of Goodhue Creek with the hardhack-dominated 
margins of Hoggan Lake.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east along Goodhue Creek where it flows through the golf course. Note lack 
of natural sinuosity, riparian vegetation and cover/security habitat for fish.  
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Concrete box-type culvert structure immediately upstream of the golf course on Goodhue 
Creek.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north west over the first wetland ecosystem located along Goodhue Creek. This 
ecosystem is listed as SEI T1222 – FS. Note shallow water over an extensive area, which 
would limit the ability of fish moving up from Hoggan Lake to reach any further upstream in 
the system. 
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Looking at the inflow of the stream into the northwestern tip of the wetland picture above.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical morphology of Goodhue Creek downstream of the Crestwood Road crossing.  
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Looking north over a typical channelized section of Goodhue Creek upstream of Crestwood 
Road.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north west over a historically ditched/straightened portion of the stream 
immediately downstream of the second wetland complex to the south east of South Road.  
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Looking north west over the wetland located immediately downstream of South Road on 
Goodhue Creek. This wetland is designated under the SEI (T1222C WN:fn).   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the inflow of the culvert under South Road on Goodhue Creek. 
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Looking north west over SEI wetland T1222A-R1 upstream of South Road. Note deep, 
channelized flow through the wetland complex.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east over SEI wetland T1222A-R1.  
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Looking north west along the poorly defined inflow into the extensive wetland located 
upstream of South Road (SEI wetland T1222A-R1). Note lack of a defined channel and the 
organic substrate.    

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Typical characteristics of Goodhue Creek immediately upstream of the north eastern tip of 
SEI wetland T1222A-R1. Note poorly defined nature of the watercourse as it flows over the 
forest floor. 
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Typical characteristics of Goodhue Creek in its middle reaches. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east over the slough sedge dominated wetland complex located immediately 
downstream of Tansy Road on Goodhue Creek. 
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Looking east along a historically ditched portion of Goodhue Creek parallel to Tansy Road.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above and below: typical characteristics of the extreme upper limit of Goodhue Creek. 
Note poorly defined “channel” and lack of surface flow, even after seasonal heavy rain. 
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“Origin” of Goodhue Creek at the head of the linear depression pictured above. Note 
groundwater flow coming to the surface.  
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South Road Creek 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north over the field ditch that collects and concentrates water emanating from a 
spring. This feature represents the origin of South Road Creek.   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical characteristics of South Road Creek immediately prior to flowing into the vegetated 
margins of Hoggan Lake. Note significant water depth and dense vegetation. 
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Hoggan Creek 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the stream where it exits Hoggan Lake and concrete box-type culvert located on 
the margins of the lake.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking downstream (south west) along Hoggan Creek. Note relative diversity of fish 
habitat values – adequate water depth, overhanging riparian vegetation and submerged 
vegetation. 
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Looking at the upstream side of the dam and weir structure which backs up water on 
Hoggan Creek for hydro-electric power generation.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the downstream side of the dam and weir. Note lack of defined channel below 
the weir. The pipe takes water from behind the weir for power generation.  
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Looking north east towards the dam along the outlet pipe. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south west from the dam along the outlet pipe. The pipe drops over a steep slope 
along the slope break in the approximate centre of the photo to the power generating 
facility. 
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Eppler Creek 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking west at the seasonally-inundated hardhack wetland which serves as the headwaters 
of the drainage (known locally as “Epps Pond.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking at the excavated outlet channel near the headwaters (wetland) of Eppler Creek. 
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Poorly defined, organic channel representative of the drainage as it nears the west side of 
Dunshire Road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking east at the drainage as it flows over manicured lawn and through a depression on a 
residential property to the east of Dunshire Road.
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The middle section of the drainage (adjacent to Wildwood Crescent) consists of a roadside 
ditch.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking northwest at the area where the drainage connects with the wetland located to the 
south of South Road, which forms part of Goodhue Creek. 

M A D R O N E  D o s s i e r  1 1 . 0 3 4 8  

 
e n v i r o n m ent a l  s e r v i c e s  l t d. 156



Gabriola Island Local Trust Committee – Ms. Chloe Fox Page 91 

RAR Stream Identification – Gabriola Island – Revised Final February 24, 2012 

 

Wildwood Crescent Stream 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south at a constructed pond, adjacent to Wildwood Crescent. This pond represents 
the origin of the Wildwood Crescent stream.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking upstream along the drainage ditch (Wildwood Crescent stream) downstream of the 
pond pictured above. 
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South Road – Stream A 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north east (upstream) along the lower portion of the drainage where it joins the 
extensive wetland located upstream of the golf course (SEI T1222 – FS). 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north east (upstream) along the drainage downstream of South Road. 

M A D R O N E  D o s s i e r  1 1 . 0 3 4 8  

 
e n v i r o n m ent a l  s e r v i c e s  l t d. 158



Gabriola Island Local Trust Committee – Ms. Chloe Fox Page 93 

RAR Stream Identification – Gabriola Island – Revised Final February 24, 2012 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above and below: water seeping out of the slope to the north east of South Road, which 
represents the origin of the drainage.  
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South Road – Stream B 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north at the outlet of South Road stream B. It should be noted that water disperses 
throughout the area and drains into the extensive wetland located to the north of South 
Road (part of Goodhue Creek).  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The outlet of the culvert that directs water under South Road. 
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Looking south west at the wetland that represents the origin of South Road stream B. 
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Dogwood Crescent Stream 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Inflow of the culvert under Redwood Road immediately upstream of the extensive wetland 
located to the north of South Road.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical poorly-defined characteristics of Dogwood Crescent stream. 
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Coats Marsh Outflow Stream 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north east over Hoggan Lake from the point where Coats Marsh outflow stream 
enters the lake.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south west over Hoggan Lake from the point where Coats Marsh outflow stream 
enters the lake. Note raft of trumpeter swans on the lake. 
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Looking upstream (north) over the fringe of riparian vegetation adjacent to the stream 
immediately upstream of the confluence with Hoggan Lake.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Typical characteristics of the lower reach of the stream. Note lack of natural sinuosity and 
high sided, eroded banks. 
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Bedrock step located downstream of South Road. Resident fish from Hoggan lake would not 
be able to move upstream of this feature. The gradient is too steep, no plunge pool exists 
and the water is shallow and fast over the smooth bedrock.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north (upstream) along the stream immediately downstream of South Road. Note 
the limited degree of sinuosity.  
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Outflow of the culvert under South Road.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Above and below: typical conditions of the Coats Marsh outflow stream to the north 
(upstream) of South Road. Note general lack of channel definition.  
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Above and below: extremely poorly defined characteristics of the stream at the point where 
it crosses the Coats Marsh park boundary. 
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Looking downstream (north west) along the stream where it flows through residential 
property after emerging from the Coats Marsh park area. 
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Constructed rock dam located on residential property downstream of Coats Marsh.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south east over the pond created by the rock dam pictured below.  
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Looking downstream (north west) along the Coats Marsh outflow stream immediately below 
Coats Marsh. Note lack of natural sinuosity, resulting from historical straightening activities.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Weir and pond leveler representing the origin of the Coats Marsh outflow stream.  
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Looking east over Coats Marsh. Note recent inundation of the wetland margins, likely 
caused by the action of beavers at the main outlet.  
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Field Verified Potential RAR Watersheds – Potential RAR Watershed 1 

Dick Brook 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north over the cove where Dick Brook flows into the Straight of Georgia.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Typical substrate composition in the lower portion of Dick Brook. 
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Typical composition of riparian vegetation adjacent to Dick Brook in areas with minimal 
disturbance. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Outflow of the culvert positioned under North Road. It should be noted that this culvert has 
been recently installed (at the time of writing) as noted by the fresh gravel positioned at 
both the inlet and outlet of the culvert. 
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Looking east over an excavated pond that appeared to be constructed by altering the 
original channel of Dick Brook.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking west (upstream) at Dick Brook as it flows through agricultural properties. These 
portions of the drainage that flow on agricultural land have been historically channelized. 
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Looking north at the pond at the head of Dick Brook.   
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Potential RAR Watershed 2 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking east (downstream) along the outlet drainage of potential RAR watershed 2 (known 
locally as Jenkins Creek) immediately downstream of North Road. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking west (upstream) along Jenkins Creek from a point immediately upstream of the 
ocean. Note significant gradient of the stream. 
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Entry of Jenkins Creek into the ocean (5 m vertical drop over a bedrock cliff). Note 
complete lack of accessibility for fish.  
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Isolated Wetlands Not Applicable to the RAR 

Site 1 – Canary Grass Meadow 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north east over the dense reed canary grass comprising the vegetation of the Site 1 
wetland. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north east along the point where surface water collects and drains out of the 
wetland during high flow events on the north side of the trail. Note lack of defined channel 
and lack of surface water, even after seasonal heavy rain. 
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Looking south west along the area where surface water collects on the south side of the 
trail. Note lack of defined channel and lack of surface water.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking north east towards the wetland immediately to the south of where surface water 
would collect and drain the wetland. Note lack of defined channel and lack of surface 
water.  
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Above and below: isolated patches of hydrophytic vegetation (e.g. slough sedge) 
interrupted by drier vegetation types (salal and sword fern). These vegetation assemblages 
occur to the south of the area where surface water collects and drains out of the wetland 
during high flow events. Note lack of defined channel and “stream” characteristics.  
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Site 2 – McGuffies Swamp 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Looking south over the dense hardhack vegetation typical of the Site 2 wetland.   
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NRCan GSD - ACP Report 
 
*********************************************** 
CANADIAN ACTIVE CONTROL SYSTEM 
ACTIVE CONTROL POINT (NAD83CSRS) 
*********************************************** 
 
SITE IDENTIFICATION 
 
Site name : NANOOSE 
ID code : NANO 
Geodetic Station No : 957000 
Location : Nanoose, BC 
 
(Complete WCDA station log sheets available here: 
ftp://wcda.pgc.nrcan.gc.ca/pub/siteinfo/) 
 
SITE INFORMATION 
 
NANO is a continuously tracking GNSS site of as (CACS). The GNSS station is 
located on NANO is a continuously tracking GNSS site. This station is part of the 
Western Canada Deformation Array (WCDA) as well as the Canadian Active 
Control System (CACS). Station is located on Winchelsea Island, British Columbia. 
 
The GNSS reference mark consists of a brass plate with a forced centered stainless 
steel bolt. The brass plate is embedded on top of a 1.5 m high concrete pier, 0.600 m 
in diameter, anchored in bedrock. 
 
STATION COORDINATES 
 
Reference system : NAD83CSRS 
 
X = -2335726.11 m Y = -3451609.49 m Z =  4812009.79 m 
 
Latitude : N49 17'  41.3010 
Longitude : W124 05'  11.2637 
Ellipsoidal Height :   6.82 m 
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Geoid Separation (HT2.0) : -17.121 m  
Orthometric Height (CGVD28) :    23.9 m 
Adjustment Net : M02706 
Epoch : 2002.0 
 
Note(s): 
 
The coordinates above are the most accurately known positions for this station 
relative to the NAD83CSRS coordinate system. Although these coordinates are very 
accurate within the Canadian Spatial Reference System and with respect to the 
defined NAD83 datum, they may not be consistent with NAD83 coordinates 
officially adopted and published by provincial agencies for monumented geodetic 
control points. 
 
CGVD28 - Canadian Geodetic Vertical Datum 1928, mean sea level (adopted, public 
vertical reference system). The average height of the surface of the sea for all stages 
of the tide. Usually determined by averaging height readings observed hourly over a 
minimum period of 19 years. 
 
 
GPS EQUIPMENT ON SITE 
 
The following equipment is presently in operation at the site: 
 
GPS Receiver : LEICA GRX1200GGPRO 
Antenna Type : LEIAT504GG      LEIS 
Frequency Standard Type : Internal  
Meteorological Sensor : None 
Antenna Height:  0.100 
 
 
FOR FURTHER INFORMATION CONTACT : 
 
NATURAL RESOURCES CANADA GEODETIC SURVEY DIVISION 
INFORMATION SERVICES 
615 Booth Street 
Ottawa, Ontario,  K1A 0E9 
Telephone: 613-995-4410  Fax: 613-995-3215 
Internet: information@geod.nrcan.gc.ca  2012-01-30 
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	Looking north over a typical channelized section of Goodhue Creek upstream of Crestwood Road. 
	Looking north west over a historically ditched/straightened portion of the stream immediately downstream of the second wetland complex to the south east of South Road. 
	Looking north west over the wetland located immediately downstream of South Road on Goodhue Creek. This wetland is designated under the SEI (T1222C WN:fn).  
	Looking at the inflow of the culvert under South Road on Goodhue Creek.
	Looking north west over SEI wetland T1222A-R1 upstream of South Road. Note deep, channelized flow through the wetland complex.  
	Looking south east over SEI wetland T1222A-R1. 
	Typical characteristics of Goodhue Creek in its middle reaches.
	Looking south east over the slough sedge dominated wetland complex located immediately downstream of Tansy Road on Goodhue Creek.
	Looking east along a historically ditched portion of Goodhue Creek parallel to Tansy Road. 
	Above and below: typical characteristics of the extreme upper limit of Goodhue Creek. Note poorly defined “channel” and lack of surface flow, even after seasonal heavy rain.
	“Origin” of Goodhue Creek at the head of the linear depression pictured above. Note groundwater flow coming to the surface. 
	South Road Creek
	Looking north over the field ditch that collects and concentrates water emanating from a spring. This feature represents the origin of South Road Creek.  
	Typical characteristics of South Road Creek immediately prior to flowing into the vegetated margins of Hoggan Lake. Note significant water depth and dense vegetation.
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	Looking north at the pond at the head of Dick Brook.  
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