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FIBER OPTIC CABLE
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5m CONTOUR

EDGE OF ACP

CULVERT

1070

EDGE OF WATER
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DITCH

CONTROL LINE
195+000

1m CONTOUR1071

RIPRAP

GABION MATS

FAILURE

150 kg CLASS RIPRAP

CULVERT

50 kg CLASS RIPRAP
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PROJECT LOCATION PLAN DRAWING LOCATION PLAN

SCALE: 1:1,000,000

DRAWING INDEX

PROJECT LOCATION PLAN, KEY

PLAN, DRAWING INDEX, LEGEND &

CONTROL MONUMENTS

SCALE: 1:150,000

DESCRIPTION

PROJECT CONTROL MONUMENTS
POINT EASTING NORTHING ELEVATION STATION OFFSET
MON 199-1 552,131.772 6,315,585.060 910.594 198+085 ~ 25 LT
MON 199-2 551,973.107 6,315,804.720 921.3175 198+355 ~ 25 LT

NOTES:

1. ELEVATIONS ARE GEODETIC AND DERIVED FROM DUAL FREQUENCY CARRIER PHASE GPS. OBSERVATIONS PROCESSED USING PWGSC CONTROL
MONUMENTS AND POST PROCESSED POSITIONING

2. COORDINATE SYSTEM DATUM: NAD83

COORDINATE SYSTEM VERTICAL DATUM: CGVD 28

COORDINATE SYSTEM PROJECTION: UTM ZONE 10

3. BASE MAPPING SURVEY FROM APEX SURVEY SOLUTIONS LTD. JUNE 26, 2017

4. ONSITE CONTROL MONUMENTS NOT LISTED IN THE ABOVE CONTROL MONUMENTS SHALL NOT BE USED
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GENERAL NOTES:

1. DIMENSIONS, COORDINATES, ELEVATIONS

ARE IN METRES UNLESS NOTED OTHERWISE

2. THE CONTRACTOR IS RESPONSIBLE FOR

VERIFYING THE LOCATION OF ALL UTILITIES

PRIOR TO CONSTRUCTION

3. HYDROSEED ALL DISTURBED AREAS
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RELINING EXISTING CULVERT

PROPOSED 3200 mm Ø STEEL PIPE CULVERT

EXISTING OVERFLOW CULVERTS
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APPROX. EXISTING FIBRE OPTIC CABLE (ELEVATION
UNKNOWN) TO BE RELOCATED BY OTHERS
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56.0 m LONG  3200 mm Ø
STEEL PIPE CULVERT @ 3.0 %

EXISTING TOWNSEND CREEK
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C103

TOWNSEND CREEK IMPROVEMENTS PLAN
SCALE 1:100

109110

105

REPAIR INLETS OF EXISTING DUAL 50 m LONG 900 mm Ø
CSP OVERFLOW CULVERTS. SEE C105 FOR DETAILS

CUT & REMOVE EXISTING GABION MATS AT NEAREST JOINT OR WHERE
PRE-APPROVED BY DEPARTMENTAL REPRESENTATIVE. TEMPORARILY
STOCKPILE GABION MAT MATERIAL FOR LATER REUSE AS RIPRAP INFILL

G

C105

LINE EXISTING 51.5 m 1800 mm Ø CSP
CULVERT WITH 51.5 m LONG 1200 mm Ø
STEEL PIPE LINER. SEE C103 FOR DETAILS

A

C103

2.0

2H:1V

2H
:1V

8H
:1V

4H
:1V

4H:1V

2.5 m TRANSITION8H
:1V

103

107

1.0 m MIN.

BENTONITE CUT OFF WALL, ACROSS FULL WIDTH & DEPTH OF EXCAVATION
/ TRENCH FOR 3200 mm Ø STEEL PIPE CULVERT & EXTENDING TO EXISTING
1800 mm Ø CULVERT. REFER TO SHEET C103 FOR DETAILS

106

CRUSHED BASE GRAVEL 102

4.6

550 mm THK. 50 kg CLASS RIPRAP WITH
NONWOVEN GEOTEXTILE UNDERLAYER

CRUSHED BASE GRAVEL

LIMIT OF GABIONS TO BE REMOVED

2.0 m TRANSITION
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EXISTING HIGHWAY EMBANKMENT

EXISTING CREEK BOTTOM

LIM
IT

 O
F 

CO
NS

TR
UC

TI
ON

ST
A 

1+
01

3.0
00

MA
TC

H 
TO

 E
XI

ST
IN

G

APPROX. EXISTING FIBRE OPTIC CABLE
(ELEVATION UNKNOWN)

0.5

BENTONITE CUT OFF WALL (FULL WIDTH OF EXCAVATION / TRENCH),
EXTEND AT SAME DEPTH & HEIGHT TO EXISTING 1800 mm Ø CULVERT.
REFER TO SHEET C103 FOR DETAILS

1.0

1.6 104

101

550 mm THK. 50 Kg CLASS RIPRAP WITH NATURAL SUBSTRATE,
1 m MIN. WIDE AROUND AND ON TOP OF CULVERT SIDES

550 mm THK. 50 Kg. CLASS RIPRAP
WITH RIPRAP INFILL

103

NONWOVEN GEOTEXTILECRUSHED BASE GRAVEL

102

TOWNSEND CREEK IMPROVEMENTS PROFILE
SCALE 1:100

2
1

0.5

PR. NORTH RIPRAP LAYOUT TABLE
POINT #

101

102

103

104

105

106

107

108

109

110

NORTHING
6,315,189.542

6,315,185.170

6,315,171.348

6,315,165.510

6,315,160.910

6,315,166.684

6,315,188.335

6,315,192.088

6,315,172.038

6,315,157.149

EASTING
552,660.583

552,662.438

552,663.104

552,661.265

552,657.044

552,657.537

552,657.738

552,666.583

552,669.635

552,665.165

ELEVATION
873.790

873.655

873.254

873.080

875.810

874.284

874.586

874.709

873.338

876.296

DESCRIPTION
CL

BC

EC

INLET

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE
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GENERAL NOTES:

1. DIMENSIONS, COORDINATES, ELEVATIONS

ARE IN METRES UNLESS NOTED OTHERWISE

2. THE CONTRACTOR IS RESPONSIBLE FOR

VERIFYING THE LOCATION OF ALL UTILITIES

PRIOR TO CONSTRUCTION

3. HYDROSEED ALL DISTURBED AREAS
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PLAN / PROFILE

INLET DETAILS

0 5m1:1001

ESTIMATED CONSTRUCTION QUANTITIES
- INLET (FOR REFERENCE ONLY)

MATERIAL AREA / VOLUME
GABION MATS TO BE REMOVED 125 m2

EXCAVATION FOR CHANNEL REGRADING /
REALIGNMENT 280 m3

50 kg CLASS RIPRAP 180 m3

150 kg CLASS RIPRAP 0 m3
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LINE EXISTING 51.5 m 1800 mm Ø CSP CULVERT WITH
51.5 m LONG 1200 mm Ø (12.0 mm MIN. THK.) STEEL
PIPE LINER PLACED @ 1-3% SLOPE

REPAIR OUTLETS OF EXISTING DUAL 50 m LONG 900 mm
Ø CSP OVERFLOW CULVERTS. SEE C105 FOR DETAILS

EXISTING TOWNSEND CREEK

EXISTING GABION MATS

EXISTING RIPRAP

206

H

C105

750 mm THK. 150 kg CLASS RIPRAP
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219

210

211

212

213

F
C104

CUT & REMOVE EXISTING GABION MATS AT NEAREST JOINT OR WHERE
PRE-APPROVED BY DEPARTMENTAL REPRESENTATIVE. TEMPORARILY
STOCKPILE GABION MAT MATERIAL FOR LATER REUSE AS RIPRAP INFILL

56.0 m LONG  3200 mm Ø
STEEL PIPE CULVERT @ 3.0 %

2.0

TOWNSEND CREEK IMPROVEMENTS PLAN
SCALE 1:100

E

C104

CUT PVC & PERFORATED PIPE TO
MATCH TOP OF PROPOSED RIPRAP

2.0 m TRANSITION
MATCH TO EX. WIDTH

D

C104

209

201202

3H
:1V

3H
:1V

214

215

550 mm THK. 50 kg CLASS RIPRAP

203204

205

REGRADE DITCH TO DRAIN RIPRAP EROSION
PROTECTION AT OVERFLOW CULVERT OUTLETS
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LIMIT OF GABIONS TO BE REMOVED
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1+0761+0801+0901+1001+1101+1201+1301+140
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TOWNSEND CREEK IMPROVEMENTS PROFILE
SCALE 1:100

EXISTING HIGHWAY EMBANKMENT

PROPOSED 56.0 m LONG 3200 mm Ø CSP CULVERT
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201

750 mm THK. 150 Kg CLASS RIPRAP , 1 m
MIN. WIDE AROUND & TOP OF CULVERT

1.6

OUTLET
POOL

1.9

208

550 mm THK. 50 Kg CLASS
RIPRAP WITH RIPRAP INFILL

2.0

750 mm THK. 150 Kg CLASS
RIPRAP WITH RIPRAP INFILL

50 kg
RIPRAP

150 kg
RIPRAP

NONWOVEN GEOTEXTILE

0.5

203204

205

2
1

PR. SOUTH RIPRAP LAYOUT TABLE
POINT #

201

202

203

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218

219

NORTHING
6,315,112.097

6,315,108.238

6,315,107.532

6,315,105.494

6,315,100.793

6,315,100.485

6,315,091.139

6,315,084.630

6,315,086.941

6,315,093.892

6,315,104.525

6,315,112.441

6,315,117.945

6,315,120.098

6,315,118.180

6,315,106.170

6,315,099.668

6,315,088.387

6,315,082.310

EASTING
552,644.440

552,643.224

552,642.960

552,642.138

552,638.946

552,638.660

552,629.798

552,625.164

552,621.900

552,626.895

552,636.865

552,628.386

552,637.689

552,643.073

552,649.145

552,651.317

552,643.212

552,632.700

552,628.423

ELEVATION
871.400

870.051

869.800

869.800

871.526

871.562

871.048

870.656

872.100

872.316

871.802

874.598

873.429

875.141

875.163

872.560

872.223

871.713

871.718

DESCRIPTION
OUTLET

BC

GRADE BREAK

GRADE BREAK

GRADE BREAK

EC

PI

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

RIPRAP EDGE

PLAN / PROFILE

OUTLET DETAILS
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GENERAL NOTES:

1. DIMENSIONS, COORDINATES, ELEVATIONS

ARE IN METRES UNLESS NOTED OTHERWISE

2. THE CONTRACTOR IS RESPONSIBLE FOR

VERIFYING THE LOCATION OF ALL UTILITIES

PRIOR TO CONSTRUCTION

3. HYDROSEED ALL DISTURBED AREAS
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ESTIMATED CONSTRUCTION QUANTITIES
- OUTLET (FOR REFERENCE ONLY)

MATERIAL AREA / VOLUME
GABION MATS TO BE REMOVED 125 m2

EXCAVATION FOR CHANNEL REGRADING /
REALIGNMENT 385 m3

50 kg CLASS RIPRAP 90 m3

150 kg CLASS RIPRAP 180 m3



PROPOSED 56.0 LONG 3200 mm Ø
STEEL PIPE CULVERT

EXISTING DUAL 900 mm Ø CSP OVERFLOW CULVERTS

TOP OF PAVEMENT

LINE EXISTING 51.5 m 1800 mm Ø CSP CULVERT WITH 51.5 m
LONG 1200 mm Ø (12.0 mm MIN. THK.) STEEL PIPE LINER

2.0 ~ 4.2 (VARIES)

SECTION C

C1011:50

DRAWN AT STA 1+056
TYPICAL FROM STA 1+038 TO 1.094

0.3

~ 
8

CONCRETE

150 mm MIN. ALL AROUND

CIRCUMFERENCE. ADJUST AS NEEDED

SECTION B

C1011:50

DRAWN AT STA 1+034
TYPICAL FROM STA 1+028 TO 1+038

3.0

550 mm THK. 50 Kg CLASS
RIPRAP WITH RIPRAP INFILL

NONWOVEN GEOTEXTILE
EXISTING GABION MATS TO BE REMOVED

EXISTING TOWNSEND CREEK

EXISTING GROUND

MATCH TOP OF RIPRAP
TO EXISTING GROUND

8
1

MATCH TOP OF RIPRAP
TO EXISTING GROUND

SUPERIMPOSED CULVERT SHOWN ON
SECTION FOR CLARITY

TOP OF PROPOSED
BENTONITE CUT OFF WALL

BOTTOM OF PROPOSED BENTONITE CUT OFF WALL. DEPTH
EQUAL TO THE DEEPER OF THE BOTTOM OF EXCAVATION
OR 0.5 BELOW 3200mm CULVERT INVERT

1.6

SECTION A

C1011:50

DRAWN AT STA 1+023.750
TYPICAL FROM STA 1+013 TO 1+028

3.0 550 mm THK. 50 Kg CLASS
RIPRAP WITH RIPRAP INFILL

NONWOVEN GEOTEXTILE

EXISTING GABION MATS EXISTING GROUND

MATCH TO EXISTING GABION
AT BASKET JOINT

MATCH TOP OF RIPRAP
TO EXISTING GROUND

4
1

* TRANSITIONS FROM 4H:1V TO 8H:1V FROM STA 1+026
TO 1+028 TO MATCH GABION BASKET JOINT

*

TYPICAL FISH BAFFLE PLAN
DRAWN AT TOP OF BAFFLES

SCALE 1:25

0.60.6

FLOW

2.0
 (T

YP
.)

0.750.4

0.9

30°

NATURAL SUBSTRATE

PROPOSED FISH BAFFLES FROM 9.5 mm THK.
PLATE STEEL CUT TO MATCH SHAPE OF 3200
mm Ø CULVERT, SECURED TO STEEL PIPE
CULVERT USING 5 mm FILLET STITCH WELDS
25 mm LONG @ 75 mm ON CENTRE
STAGGERED ON EACH SIDE

2.0

FLOW

2.0

1.87

0.3

150 mm THK. NATURAL SUBSTRATE
@ CENTERLINE OF PIPE

TYPICAL FISH BAFFLE SECTION (3200 mm Ø)
SCALE 1:25

PROPOSED 56.0 LONG 3200 mm Ø
STEEL PIPE CULVERT

TYPICAL SECTIONS

PAGE 1 OF 2

0 2.5m1:500.5
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SECTION F

C1021:50

DRAWN AT STA 1+119.3
TYPICAL FROM STA 1+109 TO 1+128

2.0

~ 2
1

550 mm THK. 50 Kg CLASS
RIPRAP WITH RIPRAP INFILL

NONWOVEN GEOTEXTILE
EXISTING GROUND

1
~ 3

3.03.0

MATCH TOP OF RIPRAP
TO EXISTING GROUND

MATCH TOP OF RIPRAP
TO EXISTING GROUND

SECTION E

C1021:50

DRAWN AT STA 1+099
TYPICAL FROM STA 1+094 TO 1+109

2.0

EXISTING GABION MATS

EXISTING GROUND

MATCH TOP OF RIPRAP
TO EXISTING GROUND

MATCH TOP OF RIPRAP
TO EXISTING GROUND

8.0750 mm THK. 150 Kg CLASS
RIPRAP WITH RIPRAP INFILL

NONWOVEN GEOTEXTILE

ELE
VATION

SECTION D

C1021:50

DRAWN AT STA 1+094

SUPERIMPOSED CULVERT SHOWN
ON SECTION FOR CLARITY

3.0

EXISTING GROUND

MATCH TOP OF RIPRAP
TO EXISTING GROUND

750 mm THK. 150 Kg CLASS
RIPRAP WITH RIPRAP INFILL

NONWOVEN GEOTEXTILE

SUPERIMPOSED CULVERT SHOWN
ON SECTION FOR CLARITY

EXISTING 200 mm Ø PVC PIPE

EXISTING GABION MATS MATCH TOP OF RIPRAP
TO EXISTING GROUND

PROPOSED 56.0 LONG 3200
mm Ø STEEL PIPE CULVERT

TYPICAL SECTIONS

PAGE 2 OF 2

0 2.5m1:500.5
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300 mm STRIPPING

 7.0, 7.5

EXCAVATE & REATTACH DUAL INLET & OUTLET 900 mm Ø CSP CULVERT,
USING A NEW CULVERT COLLAR AT SLOPE MATCHING IN PLACE
CULVERT, BACKFILL REATTACHED CSP CULVERT PER SECTION A

1.0

EMBANKMENT FILL
300 mm TOPSOIL

EXISTING DETACHED CSP CULVERT LOCATION. REATTACH WITH
DOUBLE ANNULAR COUPLER OR DOUBLE DIMPLE COUPLER AS
DIRECTED BY DEPARTMENTAL REPRESENTATIVE

A
-

SECTION H

C1021:50

TYPICAL OVERFLOW OUTLET

EXISTING RANDOMLY PLACED RIPRAP (TYP.) TO BE REPLACED,
AS DIRECTED BY DEPARTMENTAL REPRESENTATIVE

EXCAVATION LIMITS NOT TO EXCEED 1.5m
OFFSET FROM EDGE OF ASPHALT

1.5

ED
GE

 O
F 

AS
PH

AL
T

CO
NC

RE
TE

 P
AV

EM
EN

T

EXCAVATION SLOPE LIMITS IN ACCORDANCE WITH THE
WRITTEN INSTRUCTIONS OF A REGISTERED PROFESSIONAL
ENGINEER (SEE CONTRACT REQUIREMENTS FOR DETAILS)

750 mm THK. 150 kg CLASS RIPRAP WITH
NONWOVEN GEOTEXTILE UNDERLAYER

COMMON FILL OR RIPRAP

0.5

TERRACE (BENCH) EXISTING GROUND WHERE STEEPER THAN 2.5H : 1V WITH MINIMUM 1 m WIDE
CUTS TO PROVIDE A CONTINUOUS SERIES OF STEPS PRIOR TO BACKFILLING (TYP.). BENCHES
ARE TO BE EXCAVATED FROM BOTTOM OF THE SLOPE ONE LEVEL AT A TIME WITH THE
COMPACTED FILL PLACED TO THE HEIGHT OF THE CUT BEFORE THE NEXT BENCH IS EXCAVATED.

D

TYPICAL OVERFLOW CULVERT SECTION

300 mm TOPSOIL

CRUSHED BASE GRAVEL

CULVERT

TRENCH SLOPES IN ACCORDANCE WITH THE
WRITTEN INSTRUCTIONS OF A REGISTERED
PROFESSIONAL ENGINEER (SEE CONTRACT
REQUIREMENTS FOR DETAILS)

EMBANKMENT

D/2

1.0
0.5

D/2

VA
RI

ES

SECTION A
-1:50

75 mm CLEAR CRUSH CULVERT BEDDINGNONWOVEN GEOTEXTILE

300 mm STRIPPING

EXCAVATION SLOPE LIMITS IN ACCORDANCE WITH THE
WRITTEN INSTRUCTIONS OF A REGISTERED PROFESSIONAL
ENGINEER (SEE CONTRACT REQUIREMENTS FOR DETAILS)

7.0

EXCAVATE & REATTACH DUAL INLET & OUTLET 900 mm Ø CSP CULVERT,
USING A NEW CULVERT COLLAR AT SLOPE MATCHING IN PLACE
CULVERT, BACKFILL REATTACHED CSP CULVERT PER SECTION A

1.0

EMBANKMENT FILL
300 mm TOPSOIL

EXISTING DETACHED CSP CULVERT LOCATION. REATTACH WITH
DOUBLE ANNULAR COUPLER OR DOUBLE DIMPLE COUPLER AS
DIRECTED BY DEPARTMENTAL REPRESENTATIVE

A
-

MATCH EXISTING SLOPE

SECTION G

C1011:50

TYPICAL OVERFLOW INLET

EXISTING RANDOMLY PLACED RIPRAP (TYP.) TO BE REPLACED,
AS DIRECTED BY DEPARTMENTAL REPRESENTATIVE

550 mm THK. 50 kg CLASS RIPRAP WITH
NONWOVEN GEOTEXTILE UNDERLAYER

EXCAVATION LIMITS NOT TO
EXCEED 1.5m OFFSET FROM
EDGE OF ASPHALT

1.5

ED
GE

 O
F 

AS
PH

AL
T

CO
NC

RE
TE

 P
AV

EM
EN

T

0.5

TERRACE (BENCH) EXISTING GROUND WHERE STEEPER THAN 2.5H : 1V WITH MINIMUM 1 m WIDE
CUTS TO PROVIDE A CONTINUOUS SERIES OF STEPS PRIOR TO BACKFILLING (TYP.). BENCHES
ARE TO BE EXCAVATED FROM BOTTOM OF THE SLOPE ONE LEVEL AT A TIME WITH THE
COMPACTED FILL PLACED TO THE HEIGHT OF THE CUT BEFORE THE NEXT BENCH IS EXCAVATED.

OVERFLOW CULVERT REPAIR

DETAILS

0 2.5m1:500.5
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3. HYDROSEED ALL DISTURBED AREAS
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1+015

872

873

874

875

876

877
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873

874

875

876

877

0 1 2 3 4 5 6 7 8 9 100-1-2-3-4-5-6-7-8-9-10

1+020

872

873

874

875

876

877

872

873

874

875

876

877

0 1 2 3 4 5 6 7 8 9 100-1-2-3-4-5-6-7-8-9-10

1+010

872

873

874

875

876

877

872

873

874

875

876

877

0 1 2 3 4 5 6 7 8 9 100-1-2-3-4-5-6-7-8-9-10

FINISHED GRADE (TYP.)

4
1

2
1

4
1 2

1

1+025

872

873

874

875

876

872

873

874

875

876

0 1 2 3 4 5 6 7 8 9 100-1-2-3-4-5-6-7-8-9-10

4
1

2
1

CROSS SECTIONS

STA 1+010 TO STA 1+025

0 2.5m1:500.5
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CROSS SECTIONS

STA 1+030 TO STA 1+100
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GENERAL NOTES:

1. DIMENSIONS, COORDINATES, ELEVATIONS

ARE IN METRES UNLESS NOTED OTHERWISE

2. THE CONTRACTOR IS RESPONSIBLE FOR

VERIFYING THE LOCATION OF ALL UTILITIES

PRIOR TO CONSTRUCTION

3. HYDROSEED ALL DISTURBED AREAS
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GENERAL NOTES:
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