
September 24, 2018 

City of Surrey  
Engineering Department ς Utilities Division 
13450-104 Avenue 
Surrey, BC, V3T 1V8 
 

ATTN:  Stephen Godwin ς Environment Manager 

RE: GRANDVIEW HEIGHTS NEIGHBOURHOOD CONCEPT PLAN AREA 3 ς WATERCOURSE 
CLASSIFICATION ASSESSMENT 

 

1.0  Lb¢wh5¦/¢Lhb 

ENKON has been retained by the City of Surrey to complete a watercourse classification 
assessment of all watercourses in Area 3 of the Grandview Heights Neighbourhood Concept 
Plan όb/tύ ŀƴŘ ǘƘŜ ά9ȄǇŀƴǎƛƻƴ !ǊŜŀέ (the Project area). This included an assessment of stream 
type and associated setback per Part 7a of Zoning Bylaw No. 12000.   Grandview Heights NCP 
is bounded by 20 Avenue to the north, 16 Avenue to the south, 176 Street to the east and 168 
Street to the west. The Expansion Area is directly east of 176 Street between 16 Avenue, 18 
Avenue and 177 Street.  

Associated Engineering (AE) has previously completed an Environmental Study of the Project 
area, which included a watercourse assessment, however ENKON has noted several 
unmapped drainages and other conflicts with their report during other recent field 
assessments. Lƴ ŀŘŘƛǘƛƻƴΣ !9Ωǎ ǊŜǇƻǊǘ ŘƛŘ ƴƻǘ ŎƻǾŜǊ ǘƘŜ 9ȄǇŀƴǎƛƻƴ !ǊŜŀΦ  

The study area and current watercourse classification is shown are Figure 1.  
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2.0  a9¢Ih5{ 

2.1 Baseline Information and Quality Assurance Review   

ENKON conducted a ǉǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜ ŀǎǎŜǎǎƳŜƴǘ ƻƴ !9Ωǎ άDǊŀƴŘǾƛŜǿ IŜƛƎƘǘǎ Іо b/t 
9ƴǾƛǊƻƴƳŜƴǘŀƭ {ǘǳŘȅέ όнлмуύΦ ¢Ƙƛǎ ƛƴŎƭǳŘŜŘ ŀ ŦƛŜƭŘ assessment of the watercourses detailed in 
the report and was completed on July 18, 2018Φ wŜǎǳƭǘǎ ŦǊƻƳ 9bYhbΩǎ ŦƛŜƭŘ ŀǎǎŜǎǎƳŜƴǘ ǿŜǊŜ 
ŎƻƳǇŀǊŜŘ ǘƻ !9Ωǎ ǊŜŎƻƳƳŜƴŘŀǘƛƻƴǎ ƻŦ ǎǘǊŜŀƳ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ό!Σ !όhύΣ .Σ ƻǊ /ύ ŀƴŘ streamside 
setback, as defined by Part 7 of Zoning Bylaw 12000. 

2.2 Field Assessment 

ENKON conducted a field assessment of the Project area over several days on July 18, 25, 26 
and 27, 2018.  The field assessment focused on the Grandview Heights NCP Area 3 expansion 
area and areas that potentially contained previously unmapped watercourses based on GIS 
analysis. The assessment included the following: 

¶ Field review of locations where potentially unmapped watercourses were 
identified; 

¶ Delineation of previously unmapped watercourses within the Project area; 

¶ Assessment of the existing biophysical conditions of previously unmapped 
watercourses and watercourses in the expansion area including characterization of 
instream and riparian habitat and connectivity to downstream watercourses; and 

¶ Determination of stream type based on Part 7a of the zoning bylaw. 

Additional field studies on Watercourses 4 and 7 were completed on August 30 and September 
14, 2018. Residual pool depth measurements and bankfull depth in the pools were taken in 
Watercourse 7 and in-situ water quality measurements were taken in both watercourses. 

Watercourses within some properties were not assessed due to access constraints. The ponds 
at 17146 20 Ave were not assessed; however, connectivity from the ponds to other 
watercourses was assessed at the south side of the property. 

Watercourses at 17214 and 17320 20 Avenue were reviewed during a previous assessment 
and results are incorporated in this report. This area was not visited during the field 
assessment. In addition, the watercourse flowing through 1750 and 1766 176 Street was not 
reviewed at these locations as it had been reviewed for a previous assessment. However, other 
properties around this watercourse were reviewed during the field assessment.  
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2.3 GIS Analysis 

ENKON used the 2013 LIDAR dataset (.las format) available from the CƛǘȅΩǎ open data catalogue 
to generate a high resolution hillshade model for the site using ArcGIS software (Ver: 10.5). 
The LIDAR dataset was also used to model hydrology in the Project area to determine the 
location of potential unmapped watercourses (Figure 2). This hydrology modelling was used 
as the basis for planning the field investigation. 
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3.0  w9{¦[¢{ !b5 5L{/¦{{Lhb 

3.1 Quality Assurance ƻŦ !ǎǎƻŎƛŀǘŜŘ 9ƴƎƛƴŜŜǊƛƴƎΩǎ Environmental Study 

A site visit was conducted on July 18, 2018 ǘƻ ŎƻƳǇƭŜǘŜ ǉǳŀƭƛǘȅ ŀǎǎǳǊŀƴŎŜ ƻƴ !9Ωǎ 
Environmental Study. The results are summarized in Figure 3 and Table 1 below. !9Ωǎ ƴŀƳƛƴƎ 
conventions for the streams have been kept for the purposes on consistency. 

Table 1: Comparison of field assessment results to AE's Environmental Study results 

Watercourse # 

AE Report 
Recommendation 

ENKON Recommendation 

Comments 
Class 

Setback 
(m) 

Class1 Type2 
Setback 

(m) ό 

1 B 15 B Ditch 7 

Does not convey flow from 
headwaters or significant 
groundwater, has straight 
alignment and should be 
considered a ditch. 

2 C N/A C Ditch N/A No change recommended. 

3 B 15 B Ditch 7 

Does not convey flow from 
headwaters or significant 
groundwater, has straight 
alignment and should be 
considered a ditch. 

4 B 15 B Ditch 7 

Does not convey flow from 
significant groundwater, has 
straight alignment and should be 
considered a ditch.  

5 B 15 B Channelized 15 No change recommended.  

6  C N/A C Ditch N/A 
On south side of 17214 20 Ave and 
east of 174 St right-of-way. 

6 C N/A B Ditch 7 On south side of 17320 20 Ave 

7 A(O) 25 A Channelized 25 
Pools present in months of low 
water flow suggest watercourse 
could sustain fish year-round. 

8 C N/A C N/A N/A No change recommended. 

9 B 15 B Natural 15 
Connected side channel to main 
watercourse. 

10 C N/A C Ditch N/A No change recommended. 

11 C N/A C Ditch N/A No change recommended. 

12 C N/A C Ditch N/A 
No change recommended. 
Connection to downstream 
watercourses found. 

                                                 
1 Based on Zoning Bylaw No. 12000, Part 7A -A.5 
2 Based on Zoning Bylaw No. 12000, Part 7A - B.1 
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Watercourse # 

AE Report 
Recommendation 

ENKON Recommendation 
Comments 

Class 
Setback 

(m) 
Class1 Type2 

Setback 
(m) ό 

168 St Ditches C N/A C Ditch N/A No change recommended. 

16 Ave Ditches C N/A C Ditch N/A 
No change recommended except 
between Watercourse 18 & 172 St.  

16 Ave Ditch 
between 

Watercourse 
18 & 172 St 

C N/A B Ditch 7 
Ditch receives flow from Class B 
Watercourses 19 & 20 

20 Ave Ditches C N/A C Ditch N/A No change recommended. 

ENKON concurs ǿƛǘƘ !9Ωǎ ŎƭŀǎǎƛŦƛŎŀǘƛƻƴ ƻŦ watercourses 2, 5, 8, 9, 10, 11, 12, portions of 
Watercourse 6, the ditches along 168 Street and 20 Avenue, and portions of the ditches along 
16 Avenue. Watercourses 2, 8, 9, 10 and 11 will not be discussed in further detail in this 
document. 

  





City of Surrey  

September 24, 2018 

Page 9 of 36 

 

3.1.1 Watercourse 7 

Watercourse 7 is a linear watercourse that flows along the 172 Street right-of-way between 
16 and 18 Avenues. It receives flow from Watercourses 1, 3, 4 and 5, which are discussed in 
the sections below. AE classified Watercourse 7 as a Class A(O) channelized watercourse with 
a 25 m setback.  

The watercourse had intact riparian vegetation along most its east bank and a trail along the 
west bank which reduced the amount of riparian vegetation present. Water was flowing 
throughout the upper reach of Watercourse 7 during each of the three site visits, including 
some areas with deep pools, though flow was low to moderate. As the site visits were 
conducted during an extended dry period, groundwater was the likely source of the flow.  

Substrate consisted of cobble with gravels and boulders (Photo 1). The lower reach of the 
watercourse has been lined with a thick layer of riprap (Photo 2). Surface flow was not 
observed in this area during the investigation and no water was entering the culvert. Abundant 
cover was present in Watercourse 7 in the form of deep pools, boulders, woody debris and 
overhanging vegetation (Photo 3). Channel gradient was 11%. 

Average residual pool depth measured 0.26 m (range: 0.12 m to 0.44 m) and was measured in 
eight pools. Average bankfull depth in these pools was 0.71 m. The water levels in the pools 
measured were equal to or greater than their respective residual pool depth during the site 
visit on August 30, 2018.   

Weirs were present along the length of Watercourse 7 and were spaced between 5 to 10 m 
apart (Photo 4).  Based on measured gradient, the weirs were likely constructed to provide 
grade control, mitigating channel erosion and downcutting. Many of the weirs had a 1 to 2 m 
long concrete flume along their downstream end and had debris built up behind them. Pools 
were primarily located directly downstream of the flumes and were undercutting them in 
some areas (Photo 5). The combination of weirs and flumes are a barrier to fish access. 

The outlet of the culvert south of 16 Avenue was also assessed. The outlet discharged into a 
Class A ditch that flows along the east side of 172 Street before entering Sam Hill Creek. A few 
residual pools were present, but otherwise the ditch was dry. Exposed substrate and lack of 
vegetation in the bottom of the ditch indicate that the ditch receives higher flows during 
wetter months (Photo 6). At the confluence with Sam Hill Creek, fish, likely stickleback, were 
observed in the ditch. 

Water quality measurements were taken on September 14, 2018 at two locations along 
Watercourse 7, one approximately 75 m south of 18 Avenue (Watercourse 7 Upstream) and 
one approximately 180 m south of 18 Avenue (Watercourse 7 Downstream). Water quality 
measurements are summarized in Table 2 and were compared to the BC Approved Water 
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Quality Guidelines (BCAWQGs) for Freshwater Aquatic Life for all parameters except 
ŎƻƴŘǳŎǘƛǾƛǘȅΣ ǿƘƛŎƘ ǿŀǎ ŎƻƳǇŀǊŜŘ ǘƻ aŜǘǊƻ ±ŀƴŎƻǳǾŜǊΩǎ ƎǳƛŘŜƭƛƴŜǎΦ !ƭƭ ƳŜŀǎǳǊŜƳŜƴǘǎ ǘŀƪŜƴ 
on Watercourse 7 fell within BCAWQGs and conductivity was as at a satisfactory level. 

Table 2 - Watercourse 7 Water Quality Measurements 

Parameter Units Water Quality Guidelines 
Location 

Watercourse 
7 Upstream 

Watercourse 7 
Downstream 

Temperature ꜛ/ 19 - Maximum Daily 
Temperate  

14.2 14.8 

Dissolved 
Oxygen 

% - 87.7 89.0 

mg / L 5 - minimum 
8 - mean 

8.97 9.02 

Conductivity µs/cm < 50 ς Good Level 
50 to 100 ς Satisfactory Level 

> 200 ς Needs Attention 

84.7 86.9 

pH pH 
units 

Unrestricted change between 
6.5-9.0 

7.35 7.43 

A historical fish observation of coho salmon and cutthroat trout from 1996 was recorded in 
Habitat Wizard in the area around Watercourse 7; however, the location of this fish 
observation is likely erroneous.  COSMOS indicates that the culvert under 16 Avenue was 
constructed in the 1970s, and coho would not have had access to areas upstream of 16 Avenue 
during the 1996 construction monitoring.  In addition, the location of the observation point in 
Habitat Wizard is in the middle of a lot, approximately 100 m west of Watercourse 7, which 
shows that there is some error in the location. It is likely that the province mapped the 
observation from the fish salvage permit reporting and it is common for converted lat-long 
coordinates to provide poor resolution when converted to decimal degrees e.g. limited to 4 
decimal places where current application standards require 7 decimal places for decimal 
degree coordinate accuracy for natural resource applications. 

Overall, good fish habitat was present in Watercourse 7. Due to the presence of deep pools 
throughout the summer months, salmonid habitat is likely available throughout the year and 
not just in the winter months. Water quality measurements taking during months with lower 
flows of water met the BCAWQGs for Freshwater Aquatic Life. Current barriers to fish access 
include the approximately 260 m long culvert under 16 Avenue and the weirs located 
throughout the Watercourse 7 channel.  

Continuous flow in the watercourse in drier months, likely originating from a groundwater 
source, supports the classification of a channelized stream as opposed to a ditch and its 
straight alignment precludes it from being considered a natural watercourse.  As Watercourse 
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7 could support salmonids throughout the year if access improvements are undertaken, it is 
recommended that it be classified as Class A with a 25 m setback. 

 

Photograph 1 ς Cobble as well as boulders and 
gravel made up the substrate of Watercourse 7. 

 
Photograph 2 ςWatercourse  7 at culvert inlet 
under 16 Avenue. 

 

Photograph 3 ς Deep pools, boulders and woody 
debris (background) provide abundant cover for fish. 

 

Photograph 4 ς A series of weirs were present along 
the length of Watercourse 7. 
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Photograph 5 ς Weir with a concrete flume 
immediately downstream. A deep pool was located 
downstream of the flume and was undercutting it. 
The combination of weirs and flumes acts as a barrier 
to fish. 

 
Photograph 6 ς The Class A ditch which recieves flow 
from Watercourse 7 downstream of 16 Avenue. 

3.1.2 Watercourse 4 

Watercourse 4 flows along the 18 Avenue alignment from the 170 Street alignment to the 172 
Street right-of-way. AE classified Watercourse 4 as a Class B channelized watercourse with a 
15 m setback. It is a linear constructed channel with downstream connectivity to Watercourse 
7 via a culvert under 18 Avenue.  It is fed by a Class B ditch (Watercourse 3) that flows south 
from 20 Avenue and a storm outlet discharging from 18 Avenue.  

Watercourse 4 had litt le water at the time of the site visit and some sections were dry. The 
majority of the water was concentrated in a few pools within 10 m of the upstream end of the 
watercourse. This upper section has a substrate of fines and gravels, has some pools, minor 
undercut banks and woody debris (Photos 7-9). The upper section also showed signs of heavy 
flow with debris jams and rafting. The remainder of Watercourse 4 has little complexity and 
provides marginal fish habitat ς fines are the primary substrate, there are no pools or undercut 
banks and there is little woody debris present (Photos 10 & 11).  The riparian area of 
Watercourse 4 was made up of young forest with both native and invasive understory plant 
species.  
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Water quality measurements were taken at a single location in an isolated pool at the 
upstream end of Watercourse 4 where a storm outlet enters the watercourse on 18 Avenue, 
as the rest of the watercourse was too shallow to sample. Water quality measurements are 
summarized in Table 3 and were compared to the BCAWQGs for Freshwater Aquatic Life 
except for conductivitȅΣ ǿƘƛŎƘ ǿŀǎ ŎƻƳǇŀǊŜŘ ǘƻ aŜǘǊƻ ±ŀƴŎƻǳǾŜǊΩǎ ƎǳƛŘŜƭƛƴŜǎΦ Dissolved 
oxygen in Watercourse 4 fell below the minimum BCAWQG and is therefore unlikely to be able 
to support fish during low-flow periods while other measurements fall within BCAWQG. 
Though conductiǾƛǘȅ ŦŜƭƭ ƛƴǘƻ ǘƘŜ ŎŀǘŜƎƻǊȅ ƻŦ άƴŜŜŘǎ ŀǘǘŜƴǘƛƻƴέΣ ǘƘŜ ƘƛƎƘŜǊ ŎƻƴŘǳŎǘƛǾƛǘȅ ƛǎ ƭƛƪŜƭȅ 
due to the sample location in an isolated pool. Conductivity likely become higher due to 
evaporation, which concentrated ions present in the water. 

Table 3 - Watercourse 4 Water Quality Measurements 

Parameter Units Water Quality Guidelines 
Location 

Watercourse 4 

Temperature ꜛ/ 19 - Maximum Daily 
Temperate  

17.3 

Dissolved 
Oxygen 

% - 39.3 

mg / L 5 - minimum 
8 - mean 

3.78 

Conductivity µs/cm < 50 ς Good Level 
50 to 100 ς Satisfactory Level 

> 200 ς Needs Attention 

215.0 

pH pH 
units 

Unrestricted change between 
6.5-9.0 

6.88 

wŜǾƛŜǿ ƻŦ ǘƘŜ /ƛǘȅ ƻŦ {ǳǊǊŜȅΩǎ ŘǊŀƛƴŀƎŜ ŘŀǘŀǎŜǘ ǎƘƻǿǎ ǘƘŀǘ ²ŀǘŜǊŎƻǳǊǎŜs 1 and 3 upstream are 
fed by the stormwater system. No natural channels are mapped within the catchment.  Due to 
its constructed nature and absence of a significant natural headwater, Watercourse 4 is 
classified as a ditch.  While the channel is expected to be wetted throughout fall and winter 
wet seasons, flow volume is likely insufficient to support fish; however, it provides a significant 
source of food and nutrients to downstream fish-bearing waters. Water quality measurements 
taken during a low flow period indicate that Watercourse 4 could not support fish at that time 
due to low dissolved oxygen levels. 

It is recommended that Watercourse 4 be classified as a Class B ditch with a 7 m setback. This 
classification should be confirmed during the overwintering period when flow rates are higher.   
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Photograph 7 ς Residual pools at western end of 
Watercourses 4 looking downstream (east). 

 
Photograph 8 ς Upstream end of Watercourse 4 at 
confluence withi Watercourse 3 (background). Gravels 
and fines substate occurs in this area. 

 
Photograph 9 ς A debris jam, a pool and minor 
undercut banks (background) in the upstream 10 m 
of Watercourse 4. This is the only section of channel 
that has some complexity. 

 
Photograph 10 ς Poor fish habitat and no water were 

present in most areas of Watercourse 4. 
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Photograph 11 ς Low habitat complexity in 
Watercourse 4. Little cover in the form of pools, 
undercut banks or woody debris was present in most 
areas. 

 

3.1.3 Watercourse 1 & 3 

Watercourses 1 and 3 (Photo 12) flow into Watercourse 4 from the north and are part of the 
same linear alignment along the west property line of 17008 20 Avenue. AE classified 
Watercourses 1 and 3 as Class B channelized watercourses with a 15 m setback.  The channel 
was dry at the time of the site visit, though scour and rafting were observed, both indicators 
or significant flow events during the course of the year. The riparian area was a mix of invasive 
and native plant species which, along with seasonal waterflow would provide food and 
nutrient value to downstream watercourses. There is likely insufficient flow in this watercourse 
to support fish populations.  Watercourses 1 and 3 do not carry flows from a headwater or 
significant source of groundwater. Therefore, these watercourses should be considered Class 
B ditches ǳƴŘŜǊ ǘƘŜ /ƛǘȅ ƻŦ {ǳǊǊŜȅΩǎ ȊƻƴƛƴƎ ōȅƭŀǿ ǿƛǘƘ ŀ т Ƴ ǎŜǘōŀŎƪΦ 












































