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1 INTRODUCTION
In July 2020, Water Security Agency (WSA) announced $1 million in funding to partner with ten stakeholder
organizations in support of finding new and effective ways to manage water through 11 agricultural water
management demonstration projects. Saskatchewan Heavy Construction Association (SHCA) is one of the
aforementioned stakeholder organizations and has retained Associated Engineering (AE) to assess the drainage impact
on RM infrastructure at three demonstration project locations. The assessment was completed in collaboration with
SHCA, WSA, Rural Municipalities (RM), and the Saskatchewan Association of Rural Municipalities (SARM). The
assessment at each demonstration site location included background data collection, survey and inspection, and
hydraulic analysis using contributing flows provided by Saskatchewan Research Council (SRC). Ultimately, these
assessments will be used to inform the development of technical tools and reference materials to install and manage
RM infrastructure.

The Terms of Reference for the project are included in Appendix A.

1.1 Glossary of Terms
Throughout this report, several terms are used that are commonly used by engineers and technical staff that may not
be commonly understood. The following glossary defines these terms.

Bedding:  The earth of other material on which a pipe, conduit, or culvert is supported.

Compaction:  The process of soil densification, at a specified moisture content, by the application of pressure through
rolling, kneading, tamping, rodding, or vibratory actions of mechanical or manual equipment.

Contributing Area:  Region or area contributing to the supply of a stream or lake.

Corrugated Steel Pipe (CSP):  Pipe with a series of ridges and grooves running parallel to each other on its surface,
typically following a pattern perpendicular or angled to the direction of flow. A typical culvert is constructed of CSP.

Dewatering:  The process of draining rainwater or groundwater from an excavated area before construction can begin,
usually done by dewatering pumps.

Embankment (or fill):  A bank of earth, rock or other material constructed above the natural ground surface.

Erosion:  Wear or scouring caused by hydraulic traffic or by the wind.

Geosynthetic stabilization:  Synthetic products used to stabilize terrain including products such as geotextiles,
geogrids, geomembranes and geocomposites.

Granular:  Technical term generally describing the uniformity of grain size of gravel, sand or crushed stone.

Headwater:  The water level upstream of a structure, measured from the invert at the first full cross-section of the
culvert.

Invert:  The lowest point on the inner diameter of a pipe, and is located at the pipe end.
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Piping:  Subsurface erosion caused by the movement or percolation of water through fill material or natural ground.
This is typically seen along the edges of culverts and is a common failure mode.

Plastic soils:  Soil with the ability to expand without cracking, fracturing or rupturing when liquid is added.

Preferential Flowpath/weakness planes:  A physical process in soils in which the fast transport of water and other
compounds takes place only in a small portion of the pore system which can cause weakness in the surrounding
material.

Proof rolls:  A practice to examine the mass response of subgrade to vehicle-type loads before road driving surface is
placed.

Return period:  The average period in years between occurrences of a storm event discharge equalling or exceeding a
given value. For example, a 1 in 25-year return period indicates a storm intensity that you expect to see once every 25
years.

Sediment:  Soils or other materials transported by wind or water as a result of erosion.

Settlement:  Soil movement in the vertical direction induced by an applied load or natural reduction of voids due to
gravity.

Subgrade:  The surface of a portion of the roadbed on which paving, railroad track ballast, or other structure is placed.

Tailwater:  The water just downstream from a culvert as measured from the invert of the culvert invert.

1.2 Demonstration Project Locations
SHCA provided three demonstration project locations for assessment with various hydrologic characteristics. The
project locations are shown in Figure 1-1 (on the following page) and are briefly described herein.

Arm River Farms near Bethune (RM of Dufferin and RM of Lumsden) - Drainage network upstream of an RM
road;
Gust Project near Davidson (RM of Willner and RM of Arm River) – Drainage network adjacent to Highway
11; and
Forte à la Corne Project near Melfort (RM of Willow Creek and RM of Kinistino) – Drainage network upstream
of Highway 6.
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Figure 1-1
Demonstration Project Locations

1.3 Existing Infrastructure
The following sections summarize the existing infrastructure at each demonstration project location.

1.3.1 Arm River Farms Location

Culvert 1 at the Arm River location is a 600 mm corrugated steel pipe culvert (CSP) through the gravel grid, Arm River
Road. The culvert conveys water from the east to the west ditch into a roughly 24-hectare wetland. Upstream of the
culvert inlet is a small marsh area which collects runoff from surrounding cultivated land. The road centerline is several
meters above the culvert invert due to the low-lying area.

Culvert 2 is also a 600 mm CSP through Arm River Road 1.3 km south of Culvert 1. The gravel grid road over Culvert 2
is low profile with the surrounding cultivated land generally flat with some rolling hills. The culvert conveys water from
the east to the west along a defined drainage path.
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1.3.2 Gust Project Location

Culvert 1 at the Gust project is an arched CSP with a width of 3050 mm and a height of 2000 mm with 0.5 m cover.
The culvert conveys water through a gravel super grid road directly east of Highway 11. The culvert conveys water
from the north to the south before eventually crossing Highway 11 on a well-defined drainage path. The area
surrounding the culvert is marshy with standing water and cattails.

Culvert 2 in the Gust project is upstream of Culvert 1 under Highway 747, a minor paved highway. The arch CSP has a
width of 1750 mm and a height of 1150 mm with 1.4 m of cover. The culvert conveys water in a drainage ditch from
the north to the south along the east side of Highway 11.

1.3.3 Forte à la Corne Project Location

The culvert at Forte à la Corne is a 1,700 mm round CSP and skewed 25o from perpendicular to the gravel RM road.
The culvert conveys water in a well-defined drainage ditch from north to south. The road centerline of the gravel road
is several metres higher than the culvert invert due to the depth of the drainage ditch.
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2 INFRASTRUCTURE ASSESSMENT
Three demonstration project locations were assessed for their flow capacity and existing culvert condition.

2.1 Site Inspection
Culvert Assessment Forms for each location can be found in Appendix B. The forms include culvert images,
measurements, and inspection notes for all three locations.

2.1.1 Arm River Farms Location

AE completed a site inspection of both Arm River culverts on December 17, 2021, which included a culvert
assessment and survey of both crossings. The survey included road cross-sections on either side of the culvert and
present culvert details. There were no marked utilities near either culvert.

The outlet of Culvert 1 appears crushed and rusted with several inches of sediment transfer buildup. The culvert inlet
is in decent shape with minimal sediment build-up. It appears that the culvert experiences relatively small flows
regularly although the RM foreman said that this location “flooded to 14 feet above the road centerline in 2014”.
Judging from the faint rust lines marking the culvert walls, the typical flow depth is approximately 200 mm. There
appears to be no runoff ponding on the inlet side of the road which indicates that the culvert generally functions well.

Both inlet and outlet of Culvert 2 appear to be in good condition, though the pipe appears to sag under the road.
There is 150 mm of sediment buildup at the pipe outlet, though no standing water around the crossing indicates that it
still functions relatively well. The pipe inlet was blocked by loose barbed wire and fence posts, as well as long grass.
This made access difficult but doesn’t seem to be blocking the flow. At the time of inspection, the culvert was dry but
faint markings on the culvert walls indicate a typical high water level of 200 mm.

2.1.2 Gust Project Location

AE completed a site inspection of both Gust project area culverts on December 17, 2021, which included culvert
assessment and survey of both crossings. The survey included cross-sections on either side of the culverts, marked
utilities and drainage channels in the immediate vicinity.

The top of Culvert 1 has been crushed on the inlet side and appears to be bowed under the road, likely due to a lack of
proper cover. The area surrounding the inlet is marshy and covered in cattails with a defined drainage path at the
outlet. The bottom half of the culvert pipe appears rusted on the inside. Though the culvert was dry at the time of
inspection, rust lines on the culvert walls indicate that the typical high water flow depth is 400-500 mm. A marked
underground Sasktel line was surveyed 45 m north of the pipe inlet.

Culvert 2 has defined channels at both inlet and outlet. The pavement over the culvert appears newer than the rest of
the highway which could indicate a recent washout, replacement, or an asphalt shim to fill potential settlement. The
pipe itself appears in good condition from the outside but has extensive rust on the inner bottom half. The culvert was
dry when inspected; however, rust markings on the culvert walls indicate a flow depth of more than half the culvert
height. Marked utilities in the vicinity of the culvert include underground gas and telephone lines, and an overhead
power line.
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2.1.3 Forte à la Corne Project Location

AE completed a site inspection at the Fort à la Corne on December 20, 2021, which included a culvert assessment and
survey of the culvert crossing. The survey included road cross-sections, marked utilities and the drainage channel at
the inlet and outlet of the culvert.

The culvert condition and shape were in fair condition with some bowing under the road. The gravel road is in good
condition with the road centreline several metres higher than the culvert invert due to the depth of the drainage ditch.
There is a beaver dam at the culvert invert and a small pile of rocks 5 m from the culvert outlet. Judging by rust
markings on the culvert walls, the typical high water elevation is 300-400 mm above the culvert invert, though the
culvert was dry at the time of inspection. There is also an overhead power line on the upstream property line.

2.2 Design Criteria
2.2.1 Return Period for Design

According to the Ministry of Highway and Infrastructure’s (MHI) Hydraulic Manual, Section 502 (HM 502-00), a design
frequency of 1:25 years is to be used for Highway 747 in the Gust project area as it is a provincial highway that is not
part of the National Highway System. HM 502 indicates that the design frequency for the remaining gravel grid roads
should be between a 1:5 and 1:10 year event. As well, HM 502 recommends that the design flow be based on the
instantaneous peak flow rather than the peak mean daily (PMD) flow. However, for the purposes of this assignment,
the PMD flows were used.

2.2.2 Allowable Headwater

With reference to HM 605, the allowable headwater (AHW) elevation for the design flow should be 0.3 m below the
subgrade shoulder elevation. Using Technical Bulletin No. 200-3, the calculated AHW for each crossing location is
shown further down in the summary tables. These elevations were based on the surveyed cross-section at the low
point in the grade minus 100 mm m of surfacing for gravel surfaces and 200 mm for paved surfaces at 1.8 m from the
road centreline, minus 0.3 m of freeboard and assuming a subgrade cross slope of 3%.

2.2.3 Geotechnical Considerations

At the request of AE, P. Machibroda Engineering Ltd. (PMEL) provided an outline of general geotechnical
considerations concerning RM gravel roads and culverts, particularly within wetland areas. PMEL noted that while
there is no ‘one size fits all’ approach to the construction of RM roads and culverts and each project should be
assessed on an individual basis, there are some general recommendations that should be considered for all locations.
Some of these recommendations are summarized below.

Site visit or visual review of each project location to understand site conditions

Preferential flow paths/weakness planes caused by inadequate removal of organics should be avoided

Maintain proper drainage routing and adequate freeboard
Good quality, uniform fill should be used during construction. Should weak or soft subgrade soil be
encountered, PMEL recommends over excavating the poor material and replacing it with good quality fill
and/or geosynthetics to ensure long-term road strength
Avoid construction during wet or frozen conditions

Embankment settlement should be minimized with thin fill lifts and a high degree of compaction

Erosion protection is very important to extend the life cycle of culverts
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A clay plug at culvert inlets covered with rip rap and/or a geotextile typically used to prevent preferential flow
paths through culvert bedding material

Ensure positive surface drainage on the road surface with periodic grading

There are several things that RMs can do in good practice; though if there is any doubt, PMEL strongly suggests
having a site visit by a geotechnical consultant. The full letter and recommendations can be found in Appendix C.

2.3 Hydrologic Assessment
Flow estimates were provided by SRC through WSA for each of the project locations to evaluate crossing capacity.
The hydrologic assessment for each demonstration project area was done based on Pre-Augmentation, Current
Drainage and Fully Drained Scenarios. The drainage basin areas were identified using imagery, LiDAR data, and site
visits by SRCs consultants, WSA staff and Qualified Professionals (QPs). The pre-augmentation flow refers to runoff
from a contributing area without any man-made drainage channels to lower storage capacity, while the fully drained
scenario refers to a landscape that has no standing water or natural storage due to extensive ditching. WSA also
requested that flow estimates with flow control structures were used but did not detail what the controls specifically
are. It is assumed that the flows provided do not consider the potential effects of climate change.

2.4 Infrastructure Adequacy and Performance
The adequacy and performance of each crossing were evaluated using the information gathered from site surveys and
the use of CulvertMaster. Each crossing location was input into the software using best practices outlined in the Best
Management Practices (BMP) memo developed by AE. The BMP memo covers recommended variables for setting up
a culvert evaluation including inlet coefficients, roughness, and road overtopping settings. The existing capacities were
then compared against the flows for all return periods provided by WSA for each location and minimum required
upgrades were determined to support cost comparisons.

2.4.1 CulvertMaster Setup

Following the hydraulic assessment, AE proceeded with assessing the existing culvert hydraulics using the
CulvertMaster software. CulvertMaster is commercially available software that is capable of analyzing culvert
hydraulic systems with multiple barrels, different shapes and sizes, special tailwater considerations and road
overtopping. The software input parameters include:

Culvert characteristics (inverts, length, slope, size, condition, roughness)

Inlet condition treatments

Tailwater conditions

Road crest information which allows overtopping via weir flow

Flow rates

2.4.2 Culvert Capacity Assessment

The following tables provide a summary of the culverts analyzed, culvert capacity and, mitigated (Table 2-1) and fully
drained (Table 2-2) flow conditions. To remain conservative in the capacity estimates, it was assumed that all culverts
had tailwater conditions equal to two-thirds the height of the culvert. A Manning’s number of 0.027 was used for all
culverts. Return period flows were provided by the WSA and compared against the estimated capacity at each
crossing. The culvert capacity assessment highlights the current and future deficiencies in both the mitigated flow and



Saskatchewan Heavy
Construction Association

4

fully drained scenarios for five different event return periods. Green text indicates the flow is equal to or less than the
current capacity of the crossing while red text indicates expected flows are greater than the current capacity. Included
with the red text are the minimum upgrades (additions or replacements) required to meet the flow requirements of
that return period in mm.

Table 2-1
Mitigated Scenario

Culvert
Location

Existing
Size
(mm)

Allowable
Headwater
Elevation

(m)

Estimated
Capacity

(cms)

Event Return Period
(cms)

1:2 1:5 1:10 1:25 1:50

Arm River 1 600 529.25 0.635 0.123 0.152 0.585
1.13

(replace
825)

1.50
(replace

900)

Arm River 2 600 540.84 0.537 0.123 0.152
0.585

(replace
675)

1.13
(replace

900)

1.50
(replace
2x 750)

Gust 1 3050 x
2000 602.80 8.95 0 1.06 2.20 3.56 4.85

Gust 2 1750 x
1150 610.34 3.97 0.413 1.27 2.09 3.38

4.67
(add
675)

Forte à la
Corne 1700 422.47 9.49 2.42 4.09 6.37 9.41

12.31
(replace

2x 1350)
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Table 2-2
Fully Drained Scenario

Culvert
Location

Existing
Size
(mm)

Allowable
Headwater
Elevation

(m)

Estimated
Capacity

(cms)

Event Return Period
(cms)

1:2 1:5 1:10 1:25 1:50

Arm River 1 600 529.25 0.635 0.366 0.607
1.61

(replace
900)

2.89
(replace
1200)

3.80
(replace

2x 1050)

Arm River 2 600 540.84 0.537 0.366
0.607

(replace
675)

1.61
(replace
2x 750)

2.89
(replace

2x 1200)

3.80
(replace

3x 1050)

Gust 1 3050 x
2000 602.80 8.95 0.700 2.54 4.44 7.09

9.67
(add
750)

Gust 2 1750 x
1150 610.34 3.97 0.962 2.66

4.29
(add
450)

6.85
(add

1200)

9.39
(replace
2x 1850
x 1400)

Forte à la
Corne 1700 * 422.47 9.49 3.80 6.73

10.26
(replace

2x 1350)

14.89
(replace

2x 1500)

19.14
(replace

2x 1800)

*  As the existing culvert is located along a defined ditch through a deep embankment, adding additional culverts was
deemed hydraulicly inefficient. Therefore, the culverts are proposed to be replaced to align them along the ditch and
install them at the appropriate elevations.
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3 CONCLUSIONS AND RECOMMENDATIONS
The work outlined in this report summarizes our assessment of the existing RM infrastructure and notes upgrades
required to meet various event return periods for the current drainage and fully drained scenarios. The following
sections outline the proposed culvert upgrades, opinions of probable cost, conclusions and recommendations.

3.1 Proposed Culvert Upgrades
As detailed in Section 2, the following table summarizes the culvert upgrade recommendations along with the resulting
capacities.

Table 3-1
Culvert Upgrade Recommendations

Culvert
Location

Existing Size
(mm)

Proposed
Size
(mm)

Proposed
Capacity

(cms)

Design
Return Period

Current
Drainage
Scenario

Flow
(cms)

Fully Drained
Scenario

Flow
(cms)

Arm River 1 600 900 1.67 1:10 0.585 1.61

Arm River 2 600 2x 750 1.67 1:10 0.858 1.61

Gust 1 3050 x 2000 3050 x 2000 8.95 1:10 2.20 4.44

Gust 2 1750 x 1150 1750 x1150
and 1200 6.93 1:25 3.38 6.85

Forte à la
Corne 1700 2x 1350 12.50 1:10 6.37 10.26

Based on Table 3-1, Table 3-2 summarizes the probable cost of the crossing upgrades along with the incremental cost
to accommodate the fully drained scenario. Please note that the costs presented were derived from contractor pricing
that is based on the current market price for materials and recent tender trends.
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Table 3-2
Probable Cost of Crossing Upgrades

Culvert Location Existing Size
(mm)

Proposed Size
(mm)

Proposed Cost
to Replace

Existing

Proposed Cost
to Construct
Fully Drained

Scenario

Incremental
Cost of Drainage

Arm River 1 600 900 $6,000 $9,000 50%

Arm River 2 600 2x 750 $5,000
(shorter) $12,000 140%

Gust 1 3050 x 2000 3050 x 2000 $80,000 $80,000 n/a

Gust 2 1750 x 1150 1750 x1150 and
1200 $70,000 $90,000 29%

Forte à la Corne 1700 2x 1350 $45,000 $70,000 56%

3.2 Conclusions
In most cases, the existing culverts were not sized to accommodate the fully drained scenario flows. In one instance,
the existing culvert was not even sized to accommodate the mitigated scenario flows. Based on our assessment we
can conclude the following:

RMs do not have an adequate direction for the installation, maintenance, or replacement of culvert
infrastructure.
In the absence of expertise, RMs should engage with technical experts and regulators for guidance.

There is an incremental cost to RMs in the maintenance and upgrade of their infrastructure as a result of
drainage.

3.3 Recommendations
In completing the assessments summarized herein, several best practices and standards were referenced. Although
most technical experts are aware of these practices and standards, most RM staff are not. Further, there is no
consistent approach among technical experts on how to design culvert installations. To provide RM staff and technical
experts with the necessary resources to install and maintain culverts, technical tools and reference materials should be
developed and made readily available to practitioners.

When developing technical tools and reference materials, the following considerations should be addressed:
The audience varies greatly and therefore the documents need to be easy to read and follow.

Where practicable, standard terminology should be defined.
A consistent design approach needs to be outlined including a recommended design event.

Clear guidance on replacements that are large in scope and require regulatory input and approval.

Standard installation details should be provided.
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CLOSURE

This report was prepared for the Saskatchewan Heavy Construction Association to assess the impacts of drainage at
three demonstration project locations and ultimately inform the development of technical tools and reference
materials to install and manage RM infrastructure.

The services provided by Associated Engineering (Sask.) Ltd. in the preparation of this report was conducted in a
manner consistent with the level of skill ordinarily exercised by members of the profession currently practicing under
similar conditions. No other warranty expressed or implied is made.

Respectfully submitted,
Associated Engineering (Sask.) Ltd.

Prepared By: Reviewed By:

Karisa Purvis, P.Eng. Ryan Karsgaard, P.Eng.
Project Engineer Project Manager

July 8, 2022

Civil                  09141
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APPENDIX A – TERMS OF REFERENCE
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APPENDIX B – INSPECTION REPORTS
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Culvert #
Location N

E

Inspector: K. Purvis/R. Karsgaard
Inspection Date:

Culvert Type
Culvert Shape
Culvert Height (mm)
Culvert Width (mm)
Culvert Length Inlet to Outlet (m)
Culvert Thickness (mm)
Skew Angle
End Section
Embankment Height (Invert to Road CL) (m)

Corrosion Rust: X Good Fair Poor

Shape: Good Fair X Poor

Seam/Erosion Failure: X Good Fair Poor

Crimping: X Good Fair Poor

Spalling: Good Fair Poor N/A

Cracking: Good Fair Poor N/A

Separation Failure: X Good Fair Poor

Scouring/Washout: X Good Fair Poor

Piping: Good X Fair Poor

Type:
Distance from Inlet:
Distance from Outlet:

Sediment transfer buildup

Culvert Condition

Blockage:

Arm River 1

Dec 17/21

CSP
Round

496135.146
5619168.977

Culvert Data

2.31

2.1

600
600

17.96

80o

Projecting

At inlet
At outlet



Water Elevation:

Notes:

Road condition:

Culvert performance:

Utilities:

Natural obstructions

Culvert is deformed and dirt has built up along bottom. Performance
is not great

Water elevation in 2014 was 14 ft above road top

Background Info

Arm River Road is a gravel road in good condition

N/A

None

None



Pictures

Description: Culvert Inlet

Description: Upstream View

Description: Culvert Outlet



Description: Inside Culvert

Description: Downstream View

Description: Road
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Culvert #
Location N

E

Inspector: K. Purvis/R. Karsgaard
Inspection Date:

Culvert Type
Culvert Shape
Culvert Height (mm)
Culvert Width (mm)
Culvert Length Inlet to Outlet (m)
Culvert Thickness (mm)
Skew Angle
End Section
Embankment Height (Invert to Road CL) (m)

Corrosion Rust: X Good Fair Poor

Shape: X Good Fair Poor

Seam/Erosion Failure: X Good Fair Poor

Crimping: X Good Fair Poor

Spalling: Good Fair Poor N/A

Cracking: Good Fair Poor N/A

Separation Failure: X Good Fair Poor

Scouring/Washout: X Good Fair Poor

Piping: X Good Fair Poor

Type:
Distance from Inlet:
Distance from Outlet:

Culvert Condition

Blockage:

Arm River 2

Dec 17/21

CSP
Round

496106.452
5617849.315

Culvert Data

1.69

2.8

600
600

13.29

90o

Projecting

Sediment Transport Buildup
At inlet
At outlet



Water Elevation:

Notes:

Road condition:

Culvert performance:

Utilities:

Natural obstructions

Culvert performance is good

Bottom quarter of pipe packed with sediment. Barbed wire fencing
around the pipe inlet made access difficult

Background Info

Arm River Road is a gravel road in good condition

N/A

None

None



Pictures

Description: Culvert Inlet

Description: Upstream View

Description: Culvert Outlet



Description: Inside Culvert

Description: Downstream View

Description: Road
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Culvert #
Location N

E

Inspector: K. Purvis/R. Karsgaard
Inspection Date:

Culvert Type
Culvert Shape
Culvert Height (mm)
Culvert Width (mm)
Culvert Length Inlet to Outlet (m)
Culvert Thickness (mm)
Skew Angle
End Section
Embankment Height (Invert to Road CL) (m)

Corrosion Rust: Good X Fair Poor

Shape: Good Fair X Poor

Seam/Erosion Failure: X Good Fair Poor

Crimping: X Good Fair Poor

Spalling: Good Fair Poor N/A

Cracking: Good Fair Poor N/A

Separation Failure: X Good Fair Poor

Scouring/Washout: X Good Fair Poor

Piping: X Good Fair Poor

Type:
Distance from Inlet:
Distance from Outlet:

Culvert Condition

Blockage:

Gust 1

Dec 17/21

CSP
Arch

432772.007
5677124.954

Culvert Data

2.657

2.9

N/A

2,000
3,050
18.3

90o

Projecting



Water Elevation:

Notes:

Road condition:

Culvert performance:

Utilities:

Natural obstructions

Culvert seems to perform well, though bowed due to inadequate cover

No blockages noted

Background Info

Gravel super grid in good condition

N/A

Sasktel underground line 45 m from N invert

N/A



Pictures

Description: Culvert Inlet

Description: Upstream View

Description: Culvert Outlet



Description: Inside Culvert

Description: Downstream View

Description: Road



Saskatchewan Heavy Construction Association
Drainage Impacts on Rural Municipality Infrastructure

Culvert #
Location N

E

Inspector: K. Purvis/R. Karsgaard
Inspection Date:

Culvert Type
Culvert Shape
Culvert Height (mm)
Culvert Width (mm)
Culvert Length Inlet to Outlet (m)
Culvert Thickness (mm)
Skew Angle
End Section
Embankment Height (Invert to Road CL) (m)

Corrosion Rust: Good X Fair Poor

Shape: Good Fair X Poor

Seam/Erosion Failure: X Good Fair Poor

Crimping: X Good Fair Poor

Spalling: Good Fair Poor N/A

Cracking: Good Fair Poor N/A

Separation Failure: X Good Fair Poor

Scouring/Washout: X Good Fair Poor

Piping: X Good Fair Poor

Type:
Distance from Inlet:
Distance from Outlet:

2.56

4

N/A

1,150
1,750
21.92

90o

Projecting

Gust 2

Dec 17/21

CSP
Arch

431333.117
5680397.552

Culvert Data

Culvert Condition

Blockage:



Water Elevation:

Notes:

Road condition:

Culvert performance:

Utilities:

Natural obstructions

N/A

N/A

Nearby overhead power and, underground telephone and gas

Culvert seems to perform well

No blockages noted

Background Info

Paved Highway 747 in good condition



Pictures

Description: Culvert Inlet

Description: Upstream View

Description: Culvert Outlet



Description: Inside Culvert

Description: Downstream View

Description: Road



Saskatchewan Heavy Construction Association
Drainage Impacts on Rural Municipality Infrastructure

Culvert #
Location N

E

Inspector: K. Purvis/R. Karsgaard
Inspection Date:

Culvert Type
Culvert Shape
Culvert Height (mm)
Culvert Width (mm)
Culvert Length Inlet to Outlet (m)
Culvert Thickness (mm)
Skew Angle
End Section
Embankment Height (Invert to Road CL) (m)

Corrosion Rust: Good X Fair Poor

Shape: Good X Fair Poor

Seam/Erosion Failure: Good X Fair Poor

Crimping: Good X Fair Poor

Spalling: Good Fair Poor N/A

Cracking: Good Fair Poor N/A

Separation Failure: X Good Fair Poor

Scouring/Washout: X Good Fair Poor

Piping: X Good Fair Poor

Type:
Distance from Inlet:
Distance from Outlet:

Beaver dam at inlet
Rocks 5m from outlet

Culvert Condition

Blockage:

Forte à la Corne

Dec 20/21

CSP
Round

532364.332
5877432.115

Culvert Data

5.18

2.1

1,700
1,700
28.19

25o

Projecting

Rocks and Beaver Dam



Water Elevation:

Notes:

Road condition:

Culvert performance:

Utilities:

Natural obstructions

Performance is impeded by beaver dam

Beaver dam is impeding flow at inlet. Rip rap at outlet is higher than
invert

Background Info

Gravel road is in good condition

Beaver dam at inlet

Overhead powerline at upstream property line

None



Pictures

Description: Culvert Inlet

Description: Upstream View

Description: Culvert Outlet



Description: Inside Culvert

Description: Downstream View

Description: Road
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APPENDIX C – PMEL LETTER














