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Squamish River — Fish Passage Survey Summary

Hedberg and Associates Consulting Ltd. (HAC) have conducted field assessment for fish
passage determination for existing culverts on the Squamish River Forest Service Road
(FSR) in Tree Farm Licence 38 (TFL 38).

This work was done under Forest Investment Account (FIA), Project Number 6813-001-3,
and covered the mainline road adjacent to the Squamish River, from the southern boundary
of TFL 38 to the northern end of the Squamish River FSR near the Squamish River and
Elaho river confluence.

Culverts were inspected based on extensive local and historical knowledge and followed the
methodology detailed in the BC Ministry of Environment Field assessment for Fish Passage
Determination of Closed Bottomed Structures. Information for each culvert inspected was
noted on Closed Bottom Structure (CBS) Field Measurement Form. These field forms are
included as Appendix A to this report. All existing culverts were inspected visually, however
only those that had existing or potential fish habitat upstream of the culvert were
documented. Due to the steep valley sidewalls along much of the FSR, the “typical” cross
stream culvert often only has a small catch basin on the upslope, east, side of the road, and
therefore these were not considered likely candidates for fish passage improvement.

Survey Results

Seven metal culverts were assessed and documented, and are summarized in the following
table. For additional detail see the field forms included in Appendix A.

Culvert ID | Location | Habitat Passable to | Remove | Comments Est.
Value Fish ? Cost
SM-1 21.5 Mi. Low No No N/A N/A
SM-2 21.9 Mi. High Yes No Monitor N/A
SM-3 22.0 Mi. High At HW only Yes N/A $12000
SM-4 22.6 Mi. High No Yes Enhance US $12000
SM-5 23.8 Mi. Mod At HW only Yes Perched See text
SM-6 26.9 Mi. High No Yes N/A $12000
SM-7 35.1 Mi. Mod No No N/A N/A

Three culverts were identified as candidates for removal and replacement with an
appropriate structure to allow fish passage. Note that these recommendations are in the
context of the portion of the drainage reviewed, not the watershed as a whole, the district, or
the province.

Costs noted in the table are approximate and would require a final design to confirm. As the
three culverts identified for replacement are all small channels, a similar structure could be
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Squamish River — Fish Passage Survey Summary

utilized for all, and a “generic” design would possibly be appropriate. This would likely be an
embedded culvert installation, or an open bottomed arch, of approximately 1.5 meter width
(span), and with an average length of 15 meters. With an allowance for design, approval
from both Ministry of Environment and Department of Fisheries and Oceans for instream
work, material for bedding and fill, excavator and gravel truck, and the pipe, a cost of
$12,000 per installation has been used.

A brief description and upgrade prescription for the three culverts identified as candidates for
replacement follows;

SM-3

This is an existing 600mm metal pipe that drains several small side hill streams that flow into
the roadside ditch, both north and south of the culvert inlet. The culvert is undersized and
installed at a slope of 5%, as well as having an outlet drop of 20 cm at mean water level.
During high water fall rainfall events the culvert backwaters enough that adult Coho Salmon
are able to negotiate the culvert to access the high value spawning and rearing habitat in the
ditch/stream. If these conditions do not exist during the period that eligible Coho are waiting
at the culvert outlet they obviously are not able to access the upstream habitat.

This would be a straightforward installation, although due to the proximity of the side hill
adjacent to the inlet, space for an adequate catch basin would be limited.

SM-4

This is a very old existing 900mm metal pipe that drains a pond complex on the upslope side
of the mainline. Some of this area was constructed as enhanced off channel habitat by the
previous forest licensee. The culvert is backwatered by the adjacent reach of High Falls
Creek and appears to be completely obstructed. As a result the pond is becoming choked
with organic debris and is “shrinking”, as well as being inaccessible to fish. Should this
structure be replaced it would logically be in conjunction with the clearing out and
revitalization of the pond habitat.

The installation of a replacement structure would be relatively simple; however a
maintenance plan would be required to prevent the structure from again becoming
obstructed. As the existing road surface is only slightly higher than High Falls Creek and
raising the roadbed and the culvert would be a major and expensive proposition, any new
installation would have to be designed such that it could easily have flotsam and organic
debris removed from the structure.
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Squamish River — Fish Passage Survey Summary

SM-6

This is another historic existing 600mm metal pipe that drains a side hill stream complex.
This culvert also appears to be completely obstructed, likely by annual sediment deposition
from the Squamish River, isolating access to the stream habitat on the east side of the main
line.

This installation would be straightforward, however due to the immediate proximity to the
Sqguamish River; periodic maintenance would be required to prevent obstruction from flotsam
and sediment.

Although SM-5 also is indicated for removal and replacement it was not included based on
habitat value and chronic maintenance issues, again related to immediate proximity to the
Squamish River. This culvert was installed relatively recently, specifically to allow water from
the Squamish to “supply” the large pond located on the east side of the road. The installation,
however, was done without a survey of typical river level, and the culvert is too high, such
that it only functions at very high water levels. If this pond had a stream feeding it, the current
installation would be appropriate, as the level on the east would keep it filled to culvert level,
depending on time of year. Unlike in the case of SM-6, for example, there appears to be little
obvious source of water to continuously feed the SM-5 habitat. If the culvert was installed at
an elevation that would permit river water to infill continuously, obstruction from
sedimentation would be an ongoing issue, and the habitat would be filled with cold, turbid,
water much of the year.

Conclusion

Hedberg and Associates Consulting Ltd. prepared this report for CRB Logging Co. Ltd. The
material in it reflects the professional judgment of Hedberg and Associates in light of the
information available to Hedberg and Associates at the time of report preparation. Any use,
which a Third Party makes of this report, or any reliance on decisions based on it, is the
responsibility of such Third Parties. Hedberg and Associates accepts no responsibility for
damages, if any, suffered by any Third Party as a result of decisions made or actions based
on this report.
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Squamish River — Fish Passage Survey Summary

As a mutual protection to our client, the public and ourselves, all reports and drawings are
submitted for the confidential information of our client for a specific project and authorization
for use and/or publication of data, statements, conclusions or abstracts from or regarding our
reports and drawings is reserved pending our written approval.

Yours sincerely,
Hedberg and Associates Consulting Ltd.

Dave Guilbride, RFT
Project Manager
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Appendix A - Closed Bottom Structure (CBS) Field Measurement Forms

Page 6
HEDBERG AND ASSOCIATES CONSULTING LTD.



Closed Bottom Structure (CBS) Field Measurement Form

Location and Overview Information

Field Measurements

1. Date 13. | Downstream Width
20 /O ? /’I/OC)'E (nearest 0.1m) { 5
2. | Crossing ID No. . 14. | Outlet resid. Pool  [[NA - Drtse s
<M -4 deipithi o) DILCCT Lot aiT™ @1
3. Crew Name ‘D G\S Wit @l O 15. | D/S Slope (%) AR oy ACori
rm—— N 2
4. | UTM/GPS (include | Grid 04151995 16. | Habitat Value {Low’/ Mod.  High.
grid number) eg. e
10u 55L9688
5. Stream Name? _— .| 17. | Depth of Fill
[ T Seyarisil P (m) Q-2
6. Enczad Name and Suamisy FER 24.5 H14'8 Valley Fill (DF ; SF BR
7. | MoF District? S A UL MIS 19 | Beaver Activity MO
8. Crossing Type RC PA EC EA other 20. | Inlet drop (cm)
2 Nowe O emn
9. Embedded? (circle) | Yes(No/(30 cm or 20%) 21. | Backwatered?
0 25 50 75 100 r‘_941_125 50 75 100
Yes No (resem. channel)
10. | Culvert Dimensions 22. | Fish Sighted?
(nearest 100mm)x(m) %Q‘G > ) \ A4 Nvﬁ = f“ﬁ"’
(prim.) - &7 W
— =y ik
(sec)
11. | Culvert Slope (%) 23. Culvert Fix
(less than 4% use level) g C? RM OBS SS EM BW
(nearest 0.1%) & —
(otherwise clino) A\ fopra=
12. | Outlet Drop (cm) 24. | Photo (Circle) Outfet  Barrel D/S
=50 Documentation LER Vi
25. Comments
SR serme SREAM . MnMaL Ufs AT
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Closed Bottom Structure (CBS) Field Measurement Form

Location and Overview Information Field Measurements
1, Date 13. | Downstream Width
28 / O?’/( s ® (nearest 0.1m) 5/% 7 ﬂ ~0 .
2, Crossing ID No. 14. | Outlet resid. Pool
S > depth (cm) ALD
3. Crew Name L) . GryLLE oFE 15. | D/S Slope (%) O /70
) - ; _ ] i . igh.
4 UTM/GPS (include | Grid 04791 2% 16. | Habitat Value Low  Mod (_”_"_9_)
grid number) eg. pe
10u 55% 947 ..)7
5. Stream Name? i 17. | Depth of Fill (m) 4
Fa. the Qe Qe
6. ?;ad Name and T, BCH 71.9 Mk 18. | Valley Fill (DF/ SF BR
7. MoF District? S auamm (s 19 | Beaver Activity N =
8. Crossing Type ( RCJPA EC EA other 20. | Inlet drop (cm)
- VA
9. Embedded? (circle) @s)ﬁo (30 cm or 20%) 21. | Backwatered?
0(25/)50 75 100 0 25 50 @oo
/Ygalo (resem. channel)
10. | Culvert Dimensions 22. | Fish Sighted? —
(nearest 100mm)x(m) 90 b X \ . / \(r, T NYY:N
(prim.) _ O.f: =)
f;‘a-" it s/ S
(sec)
11. | Culvert Slope (%) 23. | Culvert Fix
(less than 4% use level) 5 0 7“ RM OBS SS EM BW
(nearest 0.1%) ’ g g =
(otherwise clino) 0 iﬂ 3 pﬁfﬁb@ -l
12. | Outlet Drop (cm) 24. | Photo (Circle) Outlet  Barrel D/S
f\[ A= Documentation #s - A
25. Comments
[I:- ik ":‘_’;: LAd £D CAS VT er { AL CEAL {7 ) &
AL N OTS APLLY  Tw Clsmerey 2 56 A o '
vzt /S ITAEITA7T L 2D o THeA STere  Cremdrea/m
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Closed Bottom Structure (CBS) Field Measurement Form

Location and Overview Information Field Measurements
1. Date 13. | Downstream Width
210 /08 /Z‘O %) (nearest 0.1m) o B0
2. Crossing 1D No. 14. | Outlet resid. Pool
SM-Z depth (cm) 3 Q
3. Crew Name l‘ ) GU (LR2y e 15. | D/S Slope (%) = b;p -
4. UTM/GPS (include | Grid | q190L7 (= 16. | Habitat Value Low  Mod. ( ﬂgy
grid number) eg. r cilaps? =
10” _‘_) - - LS =
5. Stream Name? 17. | Depth of Fill (m)
Cotro Dirzett P 0.60
6. | RoadNameand | . 18. | Valley Fill [DF 3 SF BR
7. | MoF District? S GUA 1S ¢~/ 19 | Beaver Activity JN o
8. Crossing Type RC PA EC EA other 20. | Inlet drop (cm)
9. Embedded? (circle) Yes( Nyrso cm or 20%) 21. | Backwatered?
0 25 50 75 100 (6)25 50 75 100
Yes No (resem. channel) /’ =
10. Culvert Dimensions 22. Fish Sighted? . 2 e
(nearest 100mm)x(m) é oo X __(> /\{ (it -}-7;‘.;1.“/- 1
(prim.) fu? ALY
/\//)\ (S ISTOICA LY
(seca’l',gu_g_ D /OLEQ denen.
11. | Culvert Slope (%) 23. | Culvert Fix (:._\
(less than 4% use level) M OBS SS EM BW
(nearest 0.1%) 5 7’ & 5
(otherwise clino)
12. | Outlet Drop (cm) 24. | Photo (Circle) Outlet  Barrel D/S
Zo Documentation #s- N (k.
25. Comments ) - 5 _ { es\fa - . P _
FPASFRECE e~y (@ Flsad EVEAT LOVELS raxy  Ady iz
C. D 140 S—;:‘;‘{:":“V”'! .‘\// g (g }\:')’TC e " O EAY LATVE L L Coad .
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Closed Bottom Structure (CBS) Field Measurement Form

—

Location and Overview Information Field Measurements
1. Date 13. | Downstream Width | D¢ i2eeciz v 7~
LES /O E’/@ o (nearest 0.1m) Gtr ;AacLy Cc
2 Crossing ID No. 14. | Outlet resid. Pool! L i
S - 4 depth (cm)
3. Crew Name D . Orv L @ ) tr 15. | D/S Slope (%) L w
4. UTM/GPS (include | Grid 04,73 8{ 7 16. | Habitat Value Low  Mod. (\Hf'ghf)
id b : e » ‘ 3
ggu number) eg _!;bg f [5’ '1
5. Stream Name? i ) 17. | Depth of Fill (m)
[ T kiger fALc - LS
6. Road Name and 18. Valley Fill DF SF BR
S Se, PN 27.0 M Y a
7. MoF District? N G (S H 19 | Beaver Activity Na
8. Crossing Type ("RCJPA EC EA other 20. | Infet drop (cm)
N A
9. Embedded? (circle) | Yes No 30 cm or 20%) 21. | Backwatered?
0 25 50 75 100 0 25 50 75 @
Yes No (resem. channel) OB ST ueaed
10. | Culvert Dimensions 22. | Fish Sighted? TuiNA A
(nearest 100mm)x(m) ?O Q 9 /\( ST mJS/’G" /(
(prim.) fr’ ISTe2icace vy
- T .
(sec)
11. | Culvert Slope (%) NARLe T 23. | Culvert Fix
(less than 4% use fevel) | J | e itle DU RM OBS SS EM BW
(nearest 0.1%) T= syt b T po
(otherwise clino)
12. | Outlet Drop (cm) Nuwnig E re enurenead . 24. | Photo (Circle) Outlet  Barrel D/S
£ ofs ) Documentation #s - /\I TN
25 C \ - y - A
_{,__{ﬂ‘?;nmengmg L’---f’:”.i\;‘g T (AL IS = ACe e Carageo &)
FrErmTRAT - ,_FJ‘” iy G CiL S/ )
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Closed Bottom Structure (CBS) Field Measurement Form

Location and Overview Information Field Measurements
1. Date 13. | Downstream Width ||\ ilecr L 1™
20 /08/7/0@‘3 (nearest 0.1m) EOAM S rf
2, Crossing ID No. _ 14. | Outlet resid. Pool . L
S 5 depth (cm) ;
3. | Crew Name ) G (L@ ih € 15. | D/S Slope (%) . “
4. UTM/GPS (include | Grid O415 EZZ 4 16. | Habitat Value Low (Mog/ High.
grid number) eg. o
10u 5532|235
5. Stream Name? 17. | Depth of Fill (m) :
No STer— 9 29
6. Road Name and o 18. | Valley Fill "DF > SF BR
o s FSZ 228 M| 2
7. MoF District? SAUMAT W 19 | Beaver Activity /NS
8. Crossing Type RC A EC EA other 20. | Inlet drop (cm) ‘!—3;;\-1 e f 0N
~- $ 5o
9. Embedded? (circle) Yes@ (30 cm or 20%) 21. | Backwatered?
0 25 50 75 100 0 25 50 75 100
N A .
Yes No (resem. channel) ./ /L
10. | Culvert Dimensions 22. | Fish Sighted? [
(nearest 100mm)x(m) CC? 00 = (4 N °
(prim.)
(sec)
11. | Culvert Slope (%) 23. | Culvert Fix (:*‘b
(less than 4% use level) . S SSE
(nearest 0.1%) Z‘ CV'“‘ &M DB e
(otherwise clino)
12. | Outlet Drop (cm) 24. | Photo (Circle) Outlet  Barrel D/S
50 Documentation #s- N a .
5 Commenls ("“5 STALLERA T Ariop Al S uar(rid (<~ iR ™
[remeice” W eviangy. € Faviies dres. ol G
WA MLS B
&= L ] \J GTLAND
Soend o
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Closed Bottom Structure (CBS) Field Measurement Form

Location and Overview Information Field Measurements
1. Date 13. | Downstream Width Ve Y IAT
710/0% / A0S (nearest 0.1m) — &. (<,
2, Crossing ID No. 14. | Outlet resid. Pool -
gH -~ & depth (cm) \“
3. Crew Name - e, 15. | D/S Slope (%) "
. Gu(Lie 1D E p .
4. UTM/GPFS (include | Grid 0 A767DS 16. | Habitat Value Low  Mod. (__ Higij}
grid number) eg. 5572 174 '
10u
5. Stream Name? M- 17. Depth of Fill (m) -
e ne. €. C/.,‘_E
6. Road Name and e y 18. | Valley Fill ({DF ) SF BR
km s FSR_2%-Fm
7. MoF District? L QAAN LS 19 | Beaver Activity AV IS
8. Crossing Type ‘RCIPA EC EA other 20. | Inlet drop (cm) E AC I AT
9. Embedded? (circle) | Yes( "No {30 om or 20%) 21. | Backwatered? </
0 25 50 75 100 0 25 50 75 100
Yes No (resem. channel) QgriRueiney |
10. | Culvert Dimensions ) 22. | Fish Sighted?
(nearest 100mm)x(m) Loo x| S iN TIE EPAST
(prim.) ot
= 200 wn
—
(sec) UF S a1
11. | Culvert Slope (%) AA JE s " 23. | Culvert Fix -
(less than 4% use level) —g“ “J‘T = E-\J:_ 7 ? - -&M}@BS SS EM BW
(nearest 0.1%) . o P T gy f;“:f.
(otherwise clino) D Cu i -
12. | Outlet Drop (cm) T AU ATy 24, | Photo (Circle) Outlet  Barrel D/S
By Sa. 2. Documentation #s-  MNA
25. Comments —_ ; > gt - u . -
cr qa  QQMe T 1S YETIRuCTEN. ”"‘ R VLG
GEF - S vl A i WA TAT  Urriren. QES rae
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Closed Bottom Structure (CBS) Field Measurement Form
Location and Overview Information Field Measurements
1. Date . 13. | Downstream Width
ZO/Og /7/0(_)% (nearest 0.1m) {" —Z
2. Crossing ID No. 14. | Outlet resid. Pool
7 g M ) r_[ depth (cm) /\/A
3. | Crew Name ) RSl & 15. | D/S Slope (%) )i S’ ~sve 1Sl
4, UTM/GPS (include | Grid | i _‘(_"ﬂ, a3y 7 16. | Habitat Value Low Mod High.
grid number) eg. e £ © 1097
10u ~ ="
5. Stream Name? 17. | Depth of Fill
) Sermnes C/"Lﬁ.?%“ P " ‘ 40
6. Road Name and .,.———‘j Ce@ T& 18. | Valley Fill (DF )SF  BR
km G U S50
7. | MoF District? e 19 | Beaver Activity Ao
8. Crossing Type (RC PA EC EA other 20. | Infet drop (cm) (\/
e A .
9. Embedded? (circle) Yes No (30 cm or 20%) 21, | Backwatered?
0 25 50 O 100 0 25 50 75 100
. \[ A -
“Yes/No (resem. channel)
10. | Culvert Dimensions - i 22. | Fish Sighted?
(nearest 100mm)x(m) (f:_,'u el ? f \jb
ey € oy TS
— SE @EnDeA S
(sec) VeTEAM .
11. | Culvert Slope (%) ( / VAR L= ™ 23. | Culvert Fix
(less than 4% use level) PPN T RM OBS SS EM BW
(nearest 0.1%) ot . ey e \;; A
(otherwise clino) = A T AWM
12. | Outlet Drop (cm) 24, | Photo (Circle) Qutlet  Barrel D/S
NS A- Documentation #s-
25. Comments * ' ? »
A E  AS L DU N RAarpr(cwr  (AMADIATSL Y
DN S E AL .
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