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 Estimated bed material D50:  145 mm 

For further details of the crossing site, please refer to the hydrotechnical assessment and design 

constraints report (NHC, 2023). 

 

Figure 2-1 Goat River watershed upstream of Walker Bridge. 
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3 HYDROLOGY 

3.1 Peak Flow Estimates  

Hydrologic estimates for the Goat River at the Walker Bridge are determined using regional streamflow 

data collected by the WSC. WSC 08NH004 Goat River near Erickson (WSC Goat) was selected as the best 

predictor for the Walker Bridge due to its proximity (7.5 km downstream), record period, and similar 

geography and hypsometry. Estimated annual peak instantaneous flow quantiles (QPIs) for WSC Goat for 

various return periods ranging from 2 to 200-years were calculated then scaled to the Walker Bridge. 

The QPI estimates are presented in Table 3-1. For further details of the peak flow estimation 

methodology, refer to the hydrotechnical assessment and design constraints report (NHC, 2023). 

3.2 Recommend Design Flow 

The MoTT standard design flow for bridge structure is the 200-year QPI, which is 477 m3/s for Goat 

River. A 20% increase to account for the effects of climate change has been applied resulting in a 

recommended design flow of 572 m3/s (Table 3-1). For further details of climate change assessment, 

refer to the hydrotechnical assessment and design constraints report (NHC, 2023). 

Table 3-1 Summary of Goat River design flows.  

Return Period 
Present QPI Estimate 

(m3/s) 
Future QPI Estimate 

(m3/s) 

2-yr 203 244 

10-yr 308 370 

100-yr 437 524 

200-yr 477 5721 

Notes: 
1. Recommended design flow for the Walker Bridge replacement structure is 572 m3/s. 

3.3 Construction Period Flow Estimates 

The WSC Goat has been used to estimate discharge at the Walker Bridge during the instream work 

window (July 16-August 31). The mean scaled daily discharge during this period is estimated to be 

9.0 m3/s at the Walker Bridge.  

To keep in line with the BC Supplement to CHBDC S6-19, temporary structures (which would include any 

isolations or diversions) are to be designed to the peak instantaneous 10-year flow. Results for the 

instream work window 10-year return period is provided in Table 3-2. For further details of construction 

period flow estimates, refer to the hydrotechnical assessment and design constraints report (NHC, 

2023). 
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Table 3-2 Frequency analysis results for maximum daily and peak flows for the instream work 

window (July 16-August 31). 

Construction Window 
Return Period 

Flow at Walker Bridge 
(m3/s) 

10-year Daily 32.4 

10-year Peak 36.6 

4 HYDRAULIC ANALYSIS OF THE EXISTING WATERWAY 

A 1-dimensional (1D) HEC-RAS (V. 6.3.1; (USACE, 2022)) model of the Goat River crossing was developed 

using a combine surface from the 2011 LiDAR and the 2022 ground and bathymetric survey data. The 

model includes 13 cross-sections of the channel and floodplain, from 335 m downstream to 356 m 

upstream of the bridge.  

An in-channel Manning’s n roughness coefficient of 0.055 has been estimated using the USGS method 

(Arcement and Schneider, 1989), and based on the observed, surficial D50 sediment size and the channel 

and reach characteristics.  The roughness coefficients used for the overbanks range from 0.05 to 0.12 

depending on the type and density of vegetation. A normal depth slope of 0.88% is used as a boundary 

condition at the downstream limit of the model. 

Table 4-1 summarizes the resulting modeled hydraulic conditions at the existing crossing for various 

return period flow conditions. 

Table 4-1 Summary of existing hydraulics.  

Flood Return 
Period 

Peak Flow 
(m3/s) 

Flood 
Level El.1 

(m) 

Hydraulic 
Depth  

(m) 

Average 
Velocity2 

(m/s2) 

Froude 
Number2 

2-Year 203 665.4 1.7 2.4 0.54 

10-Year 308 665.9 2.2 2.7 0.55 

100-Year 437 666.5 2.8 3.0 0.55 

200-Year 477 666.7 2.9 3.1 0.56 

200-Year Design3 572 667.0 3.3 3.3 0.57 

Notes: 
1. The results shown are for the cross-section at the upstream face of the existing bridge. 
2. Average velocities and Froude Numbers are the maximum computed values through the crossing. 
3. The future design condition incorporates the anticipated effects of climate change. 
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A sensitivity analysis was completed to test the sensitivity of model output to varying model inputs such 

as estimated flow, Manning’s ‘n’ roughness coefficient, and downstream boundary slopes. The results 

are summarized in Table 4-2. 

Table 4-2 Existing conditions model sensitivity test results.  

Parameter 
Base 
Value 

Upper Limit 
(UL) Tested 

Lower 
Limit (LL) 

Tested 

Water Level 
Variance1, m 

Avg. Velocity 
Variance1, m/s 

UL LL UL LL 

200-year Design peak 
flow (m3/s) 572 

687 

(+20%) 

458 

(-20%) 
0.38 -0.4 0.19 -0.23 

Manning’s ‘n’ 
0.055 

0.066 

(+20%) 

0.044 

(-20%) 
0.27 -0.24 -0.28 0.27 

Channel Slope (m/m) D/S   
0.0088 

0.011 

(+25%) 

0.007 

(-25%) 
0.00 0.00 0.00 0.00 

Notes: 
1. The results shown are for the upstream face of the existing crossing. 

Observed variances are all within the expected range. The changes in water level and velocity from 

varying the upstream and downstream boundary slope are negligible.  

5 REPLACEMENT BRIDGE  

A 66 m long, clear span bridge with a 2.6 m deep steel I girder will replace the existing bridge. The 

remaining sections discuss the analysis and design for the new bridge. 

6 HYDROTECHNICAL DESIGN OF WATERWAY 

The following design parameters have been considered in designing a stable waterway opening through 

the new Walker Bridge: 

 The future 2-year annual daily maximum flow (QPD) is 180 m3/s.  This is assumed to represent 

the channel forming flow. 

 The surficial D50 of the bed material is estimated to be 145 mm.  This is assumed to represent 

the characteristic bed material size. 

 The average slope of the river through the crossing reach is 0.77 % 

 The recommended design flow is a future 200-year flow of 572 m3/s.  This flow will be the basis 

for clearance, erosion protection and scour estimates, and new waterway must be able to safely 

convey it. 



Final Report, Rev 0 
November 2025  
 

Highway 3 – Walker Bridge No. 615 Replacement and Approaches 7 
Hydrotechnical Design Brief 

 The minimum clearances are 1.7 m above the future 100-year flood elevation (for navigation) 

and 1.5 m above the 200-year design flood elevation, which is MoTT’s standard design clearance 

for highway bridges. 

The IFT waterway design for the replacement bridge is presented in Appendix A. The proposed channel 

will maintain a minimum bottom width of 40 m through the crossing to maintain a stable waterway 

opening through the bridge. The abutment fill slopes require erosion protection to 0.6 m above the 200-

year design flood elevation.  

Clearance is not a concern at this site and current bridge design has an estimated clearance of 2.2 m. 

The following sub-sections summarize the hydrotechnical design elements of the permanent channel 

and clear-span bridge.  

6.1 Hydraulic Analysis of Proposed Waterway 

The clear span bridge is modelled using the same methods and parameters discussed in Section 4. A 

summary of the results are presented in Table 6-1. 

Table 6-1 Hydraulic summary for clear span replacement structure. 

Flood Return Period 
Peak Flow 

(m3/s) 
Flood Level 1 

(El., m) 
Hydraulic 

Depth (m)2 

Average 
Velocity3 

(m/s2) 

Froude 
Number3 

10-Year Peak Instream 
Work Window4 

36.6 663.8 0.7 1.7 0.63 

2-Year 203 665.4 1.7 2.4 0.54 

10-Year 308 665.9 2.2 2.7 0.57 

200-Year 477 666.6 2.7 3.1 0.58 

200-Year Design5 572 667.0 3.1 3.3 0.57 

1. The flood levels shown are at the upstream face of the proposed bridge. 
2. The reported hydraulic depth is based on the ratio of the cross-sectional area to surface top width, which represents an 

average depth across the cross section, as opposed to the maximum depth. 
3. Average velocities and Froude Numbers are the maximum computed values through the crossing. 
4. Instream work window is from July 16 to August 31. The reported hydraulic conditions assume the waterway is not partly 

obstructed with an isolation. 
5. The future design condition incorporates the anticipated effects of climate change. 

6.2 Detour Clearance 

As per the BC Supplement to CHBDC S9-19, the instantaneous 10-year annual peak (QPI) flows shall be 

used for Temporary structures, such as the detour bridge. The detour bridge is proposed to be aligned 

downstream of the existing crossing, the water surface elevation for the annual 10-year QPI directly 

downstream of the bridge is 665.8 m. An additional 0.5 m of clearance should be applied to this 
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elevation resulting in a minimum elevation for the detour of 666.3 m. However, given the profile of the 

adjacent highway, it is expected that the road design will be the determining factor in the minimum 

soffit elevation of the detour bridge. 

6.3 Total Scour 

For the Walker Bridge, a scour envelope based on the estimated depths for contraction and natural 

scour is shown as the ultimate bed elevation at the centreline of the bridge on the IFT waterway drawing 

(Appendix A). NHC recommends that the abutments and riprap be designed to account for the natural 

scour depth, which is 5.1 m below the 200-year design water elevation. To account of the channel 

gradient, the recommended natural scour elevation for abutment design is based at downstream face of 

the bridge, which is considered a conservative scour depth for both abutments. The recommended scour 

elevation for the design of the abutment piles is 661.9 m.   

6.4 Riprap Erosion Protection and Channel Training 

Riprap erosion protection is recommended to protect the bridge abutments and road fill adjacent to the 

river. 

 

The size of riprap for the permanent bridge has been determined using the U.S Army Corps of Engineers 

method (TAC, 2004; USACE, 1994) and the following inputs: 

 Coefficient of Stability, Cs = 0.3 (angular rock) 

 Factor of Safety, Sf = 1.2 

 Velocity distribution coefficient, Cv = 1.1 

 Thickness coefficient, Ct = 1.0 

 Rock specific gravity = 2.5 

 Side slope factor, K = 0.7 (1.5H: 1V slope) 

 Design Velocity = 3.3 m/s 

 200-year depth along protected slopes = 4.3 m 

The 200-year design velocity used to estimate a suitable riprap size is the maximum average velocity 

noted through the bridge opening. This value was selected to account for the straight channel through 

the crossing. The resulting D30 and D50 rock size estimates are 330 mm and 480 mm respectively, which 

aligns with Class 250-kg riprap. Riprap is to be designed with nominal thickness of 1.0 m and a maximum 

side slope of 1.5H:1V. Riprap protection will extend from the estimated natural scour elevation to the 

design water elevation plus 0.6 m.  All sloping riprap shall include a filter layer beneath to limit the 

migration of fines from streambanks. 
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A non-woven geotextile with a permittivity greater than 0.7 s-1 is recommended for base soils with 

D15 > 0.075 mm. For dynamic flow, the Apparent Opening Size (AOS) is recommended to be < 0.5D85 of 

the base soil. Specifications for the non-woven geotextile are provided in the projects Special Provisions. 

The application of non-woven geotextiles as a filter material for riprap is documented in the 

Transportation Research Board, 2006 and MELP, 2000, as well as many others. Geotextiles are often 

easier to install and are more cost-effective than granular filters. With that said, care must be taken 

ensure that the fabric is not damaged during installation. Refer to the project Special Provisions for 

additional installation information. 

 

Given the space in front of the abutments, the riprap can be partly buried to allow for natural 

streambanks to be maintained through the crossing. All buried riprap is to be void filled to limit the 

migration of fines into the riprap. The existing riprap present on the right bank is to be salvaged for 

reuse in rebuilding the streambanks. Existing riprap is recommended to lightly armour the streambanks, 

while allowing space for plantings, such as live stakes. 

The riprap footprint overlaps with the existing piers. The contractor will be responsible for removing the 

piers and timber piles down to the excavation extents, as shown on drawings 615-117. Any changes to 

the extent of pier removal is to be approved by the Ministry Representative. 

Riprap protection wraps around the road embankment and is keyed into both banks (upstream and 

downstream) to limit outflanking. The setback of the riprap from the existing streambanks is based on an 

average regime width of 81 m for the 200-year design flow. This would assume that the channel would 

widen to fully convey the design flow. Although this is a conservative assumption, it provides an upper 

bound for plausible channel widening upstream of the bridge, which is suitable for the design of riprap 

to avoid outflanking. 

The left bank riprap transitions from sloping riprap to setback trenches at the upstream and downstream 

extents. The transition to setback trenches is only required on the left bank, as there minimal floodplain 

and the excavation required for sloping riprap would be in the range of 5.7 m. The setback trenches limit 

excavation depths while still providing suitable end keys. The trenches are designed to be self-launching 

down to the estimated natural scour elevation for the 200-year design flow event.  

On the right bank, the sloping riprap section continues around the abutments and road fill slopes, 

terminating at the existing embankments. The bottom elevation of the riprap gradually increases at the 

tie in locations to end the riprap without any significant cuts into existing embankments. There is a small 

risk that the riprap at the upstream extent could be damaged during the design event, due to the 

shallower riprap depths; however, this is likely to only damage a portion of the road embankment. The 

design team has noted that this condition is preferable over cutting into the existing embankment and 

requiring additional cut and or slope treatment. 
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Riprap construction is anticipated to be outside of the wetted perimeter, as the excavation is above the 

estimated 10-year instream work window flood elevation. The reconstructed riverbanks and surrounding 

floodplain will be lightly armoured with existing riprap and planted with suitable riparian vegetation. 

Revegetation is detailed in the project Special Provisions.  

7 ASSUMPTIONS AND LIMITATIONS 

The following assumptions and limitations should be considered when reviewing this analysis: 

 The surveyed data provided by others are representative of the 2022 condition of the site. 

Natural changes in the bed since the survey date may affect hydraulic modeling results and 

scour calculations. 

 The flood frequency analysis provides estimates of design flows based on available 

hydrometric data. The record length, uncertainties in data collection, and distribution fit 

contribute to uncertainty in the value of peak flow at any given return period.  

 The climate change factor is estimated based on future projections of CNRM-CM5, 

CanESM2, and ACCESS1-0 models. While this model subset is recommended when fewer 

than 12 models are available, the actual future response may deviate from the modeled 

mean. Moreover, any projections of climate change are subject to substantial uncertainty, 

including but not limited to: 

 Unknown future global greenhouse gas emissions. 

 Uncertain global climate system response to increasing greenhouse gas concentrations. 

 Incomplete understanding of regional outcomes from global changes. 

 Complex precipitation processes that are difficult to simulate accurately in climate 

models. 

 The unknown watershed response and unknown future changes in land cover contribute 

to an overall uncertainty in projected peak flow estimates. 

 The geomorphological and scour assessment are based on current channel characteristics, 

unforeseen future changes at a local, reach, or basin scale may impact future scour 

potential.  

 Assessment of maximum scour inherently includes a large degree of uncertainty and natural 

randomness. 

 The scour profiles represent potential scenarios under current conditions but will differ in 

reality.  

 Hydraulic modeling results are based on no calibration data for water levels and velocities. 
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Appendix A 

IFT Waterway Design Drawings 
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TOP OF WEST BANK
RIPRAP

BOTTOM OF WEST
BANK RIPRAP

TOP OF EAST BANK
RIPRAP

BOTTOM OF EAST
BANK RIPRAP

DESIGN GRADE
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SECTIONS - WESTERN BANK
1:100

BLEND RIPRAP FACE
INTO EXISTING BANK

BLEND TOP OF RIPRAP APRON
INTO EXISTING GROUND

MINIMIZE CUT TO
LIMIT DISTRUBANCE
OF EXISTING
EMBANKMENT

6.482 3.281

3.016 7.695
BLEND FILL INTO

EXISTING GROUND

SECTIONS - EASTERN BANK
1:100

SLOPING RIPRAP
TRANSITIONING TO
SETBACK TRENCH

5.945

3.208

3.467

LEGEND - SECTION

Q200 + CC (DESIGN)

Q10 CONSTRUCTION
PERIOD

EXISTING GROUND

TEMPORARY EXCAVATION

NON-WOVEN GEOTEXTILE

DESIGN GRADE

250-KG RIPRAP

250-KG VOID-FILLED AND
BURIED RIPRAP

SALVAGED EXISTING
RIPRAP AND LIVE STAKES

NOTES:

1. RIPRAP SHALL CONFORM TO MOTI STANDARD SPECIFICATIONS
205. SLOPING RIPRAP TO BE UNDERLAIN WITH A CLASS 1
NON-WOVEN GEOTEXTILE, AS SHOWN ON THESE DRAWINGS.

2. TEMPORARY EXCAVATION OF THE STREAMBANKS ARE
REQUIRED TO CONSTRUCT VOID-FILLED RIPRAP. TYPE-D
EXCAVATION SHALL BE STOCKPILED FOR REUSE, ALONG WITH
ALL EXISTING RIPRAP.
2.1. ONCE INSTALLED, THE VOID-FILLED 250-KG RIPRAP SHALL

BE BURIED AND THE ORIGINAL STREAMBANK GRADES
REINSTATED, SURPLUS PRE-EXISTING RIPRAP SHALL BE
SALVAGED TO LIGHTLY ARMOUR THE REINSTATED BANKS,
WITH SPACE FOR PLANTINGS AS NOTED IN THE PLANTING
PLAN.

2.2. FILL PLACED OVER VOID-FILLED RIPRAP FOR
CONSTRUCTION OF WILDLIFE PATHS SHALL BE
CONSTRUCTED FROM TYPE-D FILL IN ACCORDANCE WITH
SS 201.37.

2.3. EMBANKMENT SLOPES FROM WILDLIFE PATH SHALL BE NO
GREATER THAN 2H:1V.

3. REFER TO SHEET 615-116 FOR TYPCIAL DETAILS.
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TYPICAL SECTION - SLOPING RIPRAP
1:50

TYPICAL SECTION - SETBACK TRENCH
1:50

1.000

1
1.5

0.600

5.100

NON-WOVEN
GEOTEXTILE

Q200 + CC
(DESIGN)

5.000

EXISTING GROUND

EXISTING GROUND

1
1.5

VOID-FILLED
AND BURIED
250-KG RIPRAP

1
1

250-KG
RIPRAP

1.800

1.700

Q200 +CC (DESIGN)

NON-WOVEN
GEOTEXTILE

1.000

ESTIMATED
SCOUR
ELEVATION

1
1

NO GEOTEXTILE
INSTALLED ALONG
BOTTOM AND RIVER SIDE
OF SETBACK TRENCHES

VOID FILLED
AND BURIED
250-KG RIPRAP

TEMPORARY
EXCAVATION

SALVAGED EXISTING
RIPRAP TO BE PARTLY
BURIED INTO REINSTATED
STREAMBANK TO PROVIDE
AN EROSION RESISTANT
FINAL SURFACE

3.000 m MIN. WILDLIFE PATH

LIVE STAKE
(TYP)

ABUTMENT
FILL SLOPE

2.400

Q10
CONSTRUCTION
PERIOD

TYPICAL SECTION - SLOPING RIPRAP TO TRENCH TRANSITION
1:50

1
1

EXISTING GROUND

NON-WOVEN
GEOTEXTILE

VOID-FILLED
AND BURIED
250-KG RIPRAP

2.400

1
1.5

SLOPING RIPRAP

SETBACK TRENCH

TOP OF
RIPRAP
APRON

BOTTOM OF
SLOPING
RIRRAP

TOP OF
RIPRAP
ELEVATION
THROUGH
SECTION

MAXIMUM
HEIGHT OF
RIPRAP

250-KG RIPRAP

BOTTOM OF
SETBACK
TRENCH

LEGEND - SECTION

Q200 + CC (DESIGN)

EXISTING GROUND

TEMPORARY EXCAVATION

NON-WOVEN GEOTEXTILE

DESIGN GRADE

250-KG RIPRAP

250-KG VOID-FILLED AND
BURIED RIPRAP

SALVAGED EXISTING
RIPRAP AND LIVE STAKES
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GOAT RIVER

10
3

0+60 0+80 1+00 1+20

WP101

WP102

WP103

WP104

WP105

WP106

WP107

WP108 WP109 WP110

WP111

WP112

WP113

WP114

WP115

WP116
WP117

WP201

WP202
WP203

WP204

WP205

WP206

WP207

WP208 WP209 WP210
WP211

WP212

WP213

WP214

WP215

WP216

WP217

WP301

WP302

WP303

WP304

WP305

WP306
WP307

WP308 WP309 WP310
WP311

WP312

WP313

WP314

WP315

WP316

WP317

WP318
WP319

WP118

WP119

WP120

WP121
WP122

WP123 WP124 WP125

WP126

WP127

WP128

WP129

WP218

WP219

WP220

WP221
WP222

WP223 WP224 WP225

WP226

WP227

WP228

WP229

WP320

WP321

WP322

WP323
WP324

WP325 WP326 WP327
WP328

WP329

WP330

WP331

CL&G
R

C
L&

G
R

C
L&

G
R

C
L&

G
R

C
L&

G
R

C
L&

G
R

CL&GR

C
L&

G
R

C
L&

G
R

WP401

WP402

WP403

WP404

WP405

WP406

WP407 WP408 WP409

WP410

WP412

WP413

WP414

WP415

WP416

WP417

WP418

WP419

WP420 WP421 WP422
WP423

WP424

WP425

WP426

WP411

WORKPOINTS TABLE
WORKPOINT

WP101

WP102

WP103

WP104

WP105

WP106

WP107

WP108

WP109

WP110

WP111

WP112

WP113

WP114

WP115

WP116

WP117

WP118

WP119

WP120

WP121

WP122

WP123

WP124

WP125

WP126

WP127

WP128

WP129

EASTING (m)

543375.83

543385.30

543386.36

543389.28

543393.61

543400.16

543402.60

543406.97

543408.90

543410.92

543411.83

543410.58

543407.37

543404.05

543401.04

543399.99

543399.43

543456.86

543451.05

543448.83

543446.44

543445.92

543446.42

543449.68

543451.63

543455.22

543459.76

543462.82

543470.53

NORTHING (m)

443219.22

443221.35

443221.37

443221.32

443220.74

443217.65

443215.53

443208.36

443202.70

443196.81

443188.87

443183.67

443179.52

443177.15

443175.25

443174.69

443174.11

443248.60

443241.63

443239.37

443233.96

443231.29

443223.83

443213.75

443208.09

443202.65

443199.02

443197.62

443195.39

ELEVATION (m)

665.00

662.16

662.06

662.06

662.05

662.04

662.03

661.99

661.95

661.90

661.87

661.85

662.34

662.84

662.90

662.90

662.90

665.95

665.17

662.05

662.04

662.03

662.00

661.93

661.89

661.86

661.84

664.53

665.10

WORKPOINTS TABLE
WORKPOINT

WP201

WP202

WP203

WP204

WP205

WP206

WP207

WP208

WP209

WP210

WP211

WP212

WP213

WP214

WP215

WP216

WP217

WP218

WP219

WP220

WP221

WP222

WP223

WP224

WP225

WP226

WP227

WP228

WP229

EASTING (m)

543375.60

543385.07

543386.34

543389.26

543393.36

543399.57

543401.87

543406.02

543407.95

543409.97

543410.84

543409.65

543406.58

543403.41

543400.57

543399.52

543398.52

543461.08

543455.27

543449.67

543447.41

543446.91

543447.39

543450.63

543452.54

543455.95

543460.26

543464.71

543472.42

NORTHING (m)

443218.25

443220.37

443220.37

443220.32

443219.77

443216.84

443214.84

443208.05

443202.38

443196.50

443188.97

443184.04

443180.14

443177.92

443176.13

443175.57

443174.54

443245.93

443238.95

443238.83

443233.70

443231.17

443224.10

443214.07

443208.50

443203.33

443199.89

443202.25

443200.02

ELEVATION (m)

665.00

662.16

662.06

662.06

662.05

662.04

662.03

661.99

661.95

661.90

661.87

661.85

662.34

662.84

662.90

662.90

662.90

665.95

665.17

662.05

662.04

662.03

662.00

661.93

661.89

661.86

661.84

664.53

665.10

WORKPOINTS TABLE
WORKPOINT

WP301

WP302

WP303

WP304

WP305

WP306

WP307

WP308

WP309

WP310

WP311

WP312

WP313

WP314

WP315

WP316

WP317

WP318

WP319

WP320

WP321

WP322

WP323

WP324

WP325

WP326

WP327

WP328

WP329

EASTING (m)

543374.63

543383.14

543386.18

543389.09

543391.23

543394.49

543395.70

543397.90

543399.83

543401.85

543402.33

543401.71

543400.40

543398.92

543397.25

543395.38

543393.79

543392.80

543392.18

543464.45

543458.53

543456.89

543455.67

543455.40

543455.64

543458.73

543460.34

543462.18

543464.52

NORTHING (m)

443214.17

443212.20

443211.82

443211.77

443211.47

443209.96

443208.92

443205.37

443199.71

443193.82

443189.84

443187.22

443184.90

443183.35

443182.35

443181.35

443180.06

443178.76

443177.60

443243.79

443236.89

443234.26

443231.51

443230.15

443226.35

443216.81

443212.02

443209.19

443207.30

ELEVATION (m)

667.79

667.77

667.76

667.76

667.75

667.72

667.73

667.69

667.65

667.60

667.57

667.55

667.54

667.54

667.60

667.60

667.60

667.60

667.60

668.60

667.73

667.75

667.74

667.73

667.70

667.63

667.59

667.56

667.54

WORKPOINTS TABLE
WORKPOINT

WP330

WP331

WP401

WP402

WP403

WP404

WP405

WP406

WP407

WP408

WP409

WP410

WP411

WP412

WP413

WP414

WP415

WP416

WP417

WP418

WP419

WP420

WP421

WP422

WP423

WP424

WP425

WP426

EASTING (m)

543466.42

543474.13

543376.06

543385.78

543389.34

543394.43

543401.90

543404.45

543409.19

543411.03

543412.96

543414.24

543413.19

543409.43

543405.47

543401.79

543455.13

543449.58

543445.74

543443.92

543443.50

543444.53

543447.78

543449.68

543453.18

543457.71

543462.09

543469.94

NORTHING (m)

443206.42

443204.22

443220.19

443224.87

443224.72

443223.94

443220.01

443217.31

443209.09

443203.40

443197.48

443188.62

443181.39

443177.93

443175.43

443173.00

443249.70

443242.56

443241.33

443234.63

443231.58

443223.32

443213.10

443207.21

443200.73

443195.45

443195.84

443193.96

ELEVATION (m)

667.53

668.12

666.00

665.55

665.46

665.37

664.97

664.60

664.33

664.18

664.06

664.30

665.15

664.92

665.04

665.23

667.99

666.90

665.78

664.66

664.47

663.97

663.93

664.04

664.67

666.09

666.46

666.64

WORKPOINT SCHEMATIC - SETBACK TRENCH
1:100

WORKPOINT SCHEMATIC - SLOPING RIPRAP
1:100

100 SERIES WORKPOINT

100 SERIES WORKPOINT200 SERIES WORKPOINT

200 SERIES WORKPOINT

300 SERIES WORKPOINT

300 SERIES WORKPOINT

400 SERIES WORKPOINT

PLAN
1:200 NOTES:

1. PLAN DEPICTS THE RIPRAP EXCAVATION SURFACE BLENDED
WITH THE ORIGINAL GROUND SURFACE.
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