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EXECUTIVE SUMMARY

Matrix Solutions Inc. was retained by the Government of Alberta (GoA) to conduct a flood study for the
North Saskatchewan River (NSR) and Clearwater River through the Town of Rocky Mountain House and
Clearwater County. This flood study is one of several similar studies completed as part of a larger effort
by GoA to identify flood hazard areas in communities throughout Alberta to increase public safety and
reduce future flood related damages. Information required to complete this study was gathered
collectively by Matrix, GeoVerra (surveying subcontractor), key project stakeholders, and GoA (including
LiDAR provider Airborne Imaging).

The purpose of the Rocky Mountain House Flood Study was to assess and identify flood hazards along the
NSR and the Clearwater River through the Town of Rocky Mountain House and Clearwater County. The
key project stakeholders are the Town of Rocky Mountain House and Clearwater County.

The scope of the study includes flood hazard mapping along a 13.4 km reach of the NSR and 4.7 km reach
of the Clearwater River. The study reach of the NSR extends from approximately 7 km upstream of the
Clearwater River confluence, on the east edge of NE-11-039-08 W5M, through Clearwater County and the
Town of Rocky Mountain House, to the south edge of NW-04-040-07 W5M. The Clearwater River study
reach extends approximately 4.7 km upstream from the NSR confluence to the north edge of
NE-03-039-07 W5M.

The hydrologic analysis of recorded flows and naturalized flows was undertaken to compute 2 to
1,000-year return period flood estimates for the NSR and Clearwater River. These flow estimates were
used for hydraulic modelling and flood inundation mapping. The historical recorded streamflow on the
Clearwater River near Rocky Mountain (05DB001) from 1914 to 1975 and the amalgamated flows of the
Clearwater River near Dovercourt (05DB006) and Prairie Creek near Rocky Mountain House (05DB002)
from 1976 to 2020 were used to derive a complete annual maximum instantaneous discharge dataset for
the Clearwater River near Rocky Mountain House (05DB001) located within the study area boundary.
The recorded/estimated flow data on the Clearwater River were considered as natural flows as no
human-made structure that can affect the flows is located on this river.

The recorded/estimated flow data from 1914 to 1972 on the NSR near Rocky Mountain House (05DC001),
located within the study area boundary were considered natural. The Bighorn Dam commenced its
operation in August 1972; flow data recorded since September 1972 were naturalized by removing the
effect of operation of the dam from the recorded flows downstream. A frequency analysis of the
recorded/estimated and naturalized annual maximum instantaneous discharges at this location
conducted to derive flood frequency estimates.

A frequency analysis of the recorded/estimated annual maximum instantaneous discharges at both
locations was conducted. Various 2 parameter and 3 parameter theoretical probability distributions were
tested as a part of frequency analysis. These distributions include: Normal, log Normal, 3-parameter log
Normal, Pearson Type lll, log Pearson Type lll, Extreme Value 1 (EV1), Exponential, Weibull, Gamma, and
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Gumbel extreme value distributions. Hydrological Frequency Analysis (Hyfran) Plus Version 1.2 software
and the Microsoft Excel based tool created for City of Calgary Frequency Analysis (AMEC 2014) were used
to compute flood frequency estimates and to perform goodness of fit testing.

Based on a visual inspection of various frequency distributions to the flow data and goodness of fit, the
log Pearson Type Il distribution has the most representative fit to the recorded data for both the NSR
near Rocky Mountain House (05DC001) and the Clearwater River near Rocky Mountain House (05DB001).

The hydraulic model and resulting map products were constructed using LiDAR data provided by GoA and
surveyed cross-sections, and hydraulic structure data collected by Altus under Matrix’s supervision. All
surveyed data was tied together using Alberta Survey Control Network (ASCN) benchmarks that were
surveyed independently during the various data collection phases. The hydraulic model was calibrated
using surveyed highwater marks collected during the 1972, 1986, and 1998 flood events as well as water
levels estimated during the 1915 flood event. Calibration focused on the 1972 highwater marks as this
flood was most representative of the design flood adopted for this study

Open water flood frequency maps for the 2-year to 1,000-year flood events are provided in Appendix C.
The 1:100-year design flood profile was used in preparing flood hazard maps for the study area. Along the
NSR, the floodway generally encompasses the entire inundation area with no viable flood fringe with the
exception of a few areas where depth is the governing criteria. The floodway along the NSR is generally
situated at or just beyond the main channel with the exception of the confluence area, where the
floodway widens into the left and right floodplains. The governing floodway criteria along the Clearwater
River alternates between the depth and velocity criteria with select areas where the floodway extends to
the inundation extent (no viable flood fringe). Design flood hazard maps are provided in Appendix E.
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1 INTRODUCTION

Matrix Solutions Inc. was retained by the Government of Alberta (GoA) to conduct a flood study for the
North Saskatchewan River (NSR) and Clearwater River through the Town of Rocky Mountain House and
Clearwater County. Key stakeholders for this project are the Town of Rocky Mountain House and

Clearwater County.

This flood study is one of several similar studies completed as part of a larger effort by GoA to identify
flood hazard areas in communities throughout Alberta to increase public safety and reduce future flood
related damages. Information required to complete this study was gathered collectively by Matrix,
GeoVerra (surveying subcontractor), key project stakeholders, and GoA (including its providers of
topography and aerial photography information).

1.1 Study Objectives

The key study objectives included the following:

e Survey and base data collection:

+ surveying river cross-sections
+ surveying hydraulic structures
+ integrating survey and digital terrain model (DTM) data

e Open water hydrology assessment:

+ conducting a hydrologic analysis to provide flood frequency estimates for the NSR and Clearwater
River

e Open water hydraulic modelling:

+ documenting open water flood history
+ creating, calibrating, and validating a HEC-RAS hydraulic model for the NSR and Clearwater River
+ simulating 13 flood frequency estimates and creating associated water surface profiles

e Open water flood inundation mapping:

+ preparing flood inundation maps for the specified flood frequency events

+ preparing associated electronic GIS data

e Design flood hazard mapping:

+ preparing flood hazard and floodway criteria maps based on various floodway delineation criteria

e Reporting and documentation:

+ preparing a study report and associated electronic GIS study file and digital deliverables database
to document methods and results
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1.2 Study Area and Reach

The study area includes a 13.4 km reach of the NSR and a 4.7 km reach of the Clearwater River through
the Town of Rocky Mountain House and Clearwater County (Figure 1).

The NSR reach extends from approximately 7 km upstream of the Clearwater River confluence, on the
east edge of NE-11-039-08 W5M, through Clearwater County and the Town of Rocky Mountain House, to
the south edge of NW-04-040-07 W5M. The Clearwater River study reach extends approximately 4.7 km
upstream from the NSR confluence to the north edge of NE-03-039-07 W5M. No similar study for this area
has been completed in the past.

The NSR begins in the ice fields of Banff and Jasper National Parks and generally flows east toward the
Alberta-Saskatchewan boundary. The total area of the NSR Basin from its headwaters on the eastern
slopes of the Rocky Mountains to the prairie landscape along the Alberta-Saskatchewan boundary is about
57,000 km?. Within Alberta, the Brazeau, Nordegg, Ram, Clearwater, Sturgeon, and Vermilion rivers are
the major tributaries to the NSR. Flows in the NSR are regulated at two hydroelectric facilities operated
by TransAlta: the Brazeau Dam on the Brazeau River since 1961 and the Bighorn Dam on the NSR since
1972. The operations of the dam increase winter flows and reduce maximum discharges during summer
months. Flows on the NSR in the Rocky Mountain House area is affected only by the operation of the
Bighorn Dam. The drainage area of the NSR near Rocky Mountain House is 11,000 km? and located
approximately 128 km downstream of the Lake Abraham (reservoir) created by the Bighorn Dam.

The Clearwater River is a tributary of the NSR with its confluence located upstream of the Town of Rocky
Mountain House. Most of the Clearwater River watershed is located within Clearwater County, covering
a portion of the Rocky Mountains and foothills extending to Banff National Park. The drainage area of the
Clearwater River at its confluence with the NSR is approximately 3,220 km?.

2 SURVEY AND BASE DATA COLLECTION

Matrix conducted a site visit with GoA and the Rocky Mountain House representative on October 1, 2020,
to inform the survey work. This included confirming the proposed cross-section locations that were
identified during the initial desktop review of the study reach imagery and topography, identifying
hydraulic structures to be included in the project, and refining the survey scope. No flood control
structures are located within the study reach.

The survey work was completed between October 15 to 19, 2020; GeoVerra led the data collection and
guality management process under Matrix’s supervision and direction. Data collected along the study
reach during the survey included the following:

® river cross-sections
e hydraulic structure (bridges) geometry

e Water Survey of Canada (WSC) hydrometric station benchmarks
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® GoA highwater mark benchmarks
e Alberta Survey Control Network (ASCN) benchmarks

e associated georeferenced photographs

Documentation related to survey control, data quality assurance, and survey equipment specifications is
included in Appendix A. The scope of work for survey and base data collection did not include the
collection of LiDAR topography data. This information was provided to Matrix by the GoA to inform the
Rocky Mountain House Flood Study.

2.1 Procedures and Methodology

A brief overview of the procedures and methodology of the various parts of the survey work are
summarized below. All survey data collected for the study met the standards and accuracy described in
the project Terms of Reference (TOR):

e Ground survey data have an absolute positional accuracy of £0.05 m, at 95% confidence. Bathymetric
survey data have an absolute positional accuracy of £0.15 m.

e Survey datais reported in 3-Degree Transverse Mercator (3TM) zone 114°, referenced horizontally to
the Canadian Spatial Reference System, North American Datum of 1983, Epoch 2002 (NAD83 [CSRS];
Epoch 2002). Vertically, the data is referenced to the Canadian Geodetic Vertical Datum of 1928
(CGVD28). Ellipsoidal heights were transformed to CGVD28 orthometric heights using the HTv2.0
hybrid geoid model.

e The ASCN was used for the survey control for the project. ASCN benchmarks were surveyed using a
static Global Navigation Satellite System (GNSS) measurement at a minimum of 4 hours in duration
and 2 hours of redundancy.

Summarized quality assurance and accuracy quantification documentation related to the control survey
and the daily survey activities is provided in Appendix Al.

2.1.1 Benchmarks

The ASCN benchmarks used for the project’s survey control are listed in Table A; each benchmark was
ground-surveyed by GeoVerra. A comparison of elevations confirmed consistency between the reported
and surveyed values. The GeoVerra benchmark elevations were adopted for this project.
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TABLEA  Alberta Survey Control Network Benchmarks for Survey Control

3TM Coordinates ASCN Ground Altus Group 2019
ASCN (m; NAD 83 (CSRS) 3TM 114) Elevation Ground-Surveyed Difference

Benchmark ID Elevation (m)
(m)
(m)

36509 63,869.561 5,802,379.834 979.161 979.175 -0.014
37754 65,450.069 5,804,452.872 965.992 966.015 -0.023
101980 65,098.374 5,808,756.567 959.061 959.069 -0.008
210732 64,498.356 5,807,768.812 955.054 955.079 -0.025
255232 62,334.051 5,805,750.657 988.524 988.560 -0.036

Benchmarks established by the GoA were also measured by GeoVerra (Table B; reference); several
previously established benchmarks were not located and are presumed destroyed. A comparison of
elevations confirmed consistence between the reported and surveyed values.

TABLEB  Government of Alberta Highwater Mark Benchmarks

Gon Approximate 3TM Coordinates GoA Surveyed GeoVerra 2020 S
(m; NAD 83 (CSRS) 3TM 114) Elevation Surveyed Elevation

NSASK-116-a -64998.31 5808785.93 956.660 956.709 -0.049
NSASK-116-b -64984.26 5808798.35 957.350 957.394 -0.044
NSASK-118-a -65545.32 5803718.16 965.254 965.274 -0.020
NSASK-120-a -68749.13 5803459.76 983.426 983.383 0.043
CLR5D-006-b -63870.52 5801567.70 966.585 966.586 -0.001

2.2 Cross-sections

Channel and overbank cross-sectional geometry, including near overbank topography and channel
bathymetry, were surveyed at locations identified in the approved survey plan using a combination of
conventional and echo sounding survey methods (Figure 2).

A Trimble® R10 GNSS Real-Time Kinematic (RTK) GPS System (Appendix A2) was used for the collection of
most survey data and a Sonarmite MILSpec Single Beam Echosounder (Appendix A3) was used for the
portions of the bathymetry where RTK equipment was not practical. The Sonarmite was used in
conjunction with a river boat that was navigated along the river for the survey. Data collected by the
Sonarmite were validated or corrected using overlapping data collected by the RTK in the portions of the
channel nearest the bank. The combined accuracy of points collected through use of RTK GPS with
echosounder meet the requirements listed in Section 2.1.
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2.3  Hydraulic Structures

Hydraulic structure surveys were completed using standard RTK equipment. An inventory of surveyed
hydraulic structures is provided in Table C, listed upstream to downstream, and the structures are shown
on Figure 2.

TABLEC  Hydraulic Structure Details

A A Approximate 3TM Coordinates
Hydraulic Structure Name River Reach pproximate River (m; NAD 83 (CSRS) 3TM 114)

staton(m) " Northing | Easting |

Highway 752 Bridge Clearwater River 2,843.25 5,801,599 63,863
Railway bridge NSR (lower) 5,503.02 5,804,895 64,088
Highway 11A Bridge NSR (lower) 5,290.36 5,805,073 64,008
Highway 11 Bridge NSR (lower) 1,032.97 5,808,805 64,952

2.4 Flood Control Structures

No flood control structures are located within the study reach.

3 FLOOD HYDROLOGY

3.1 Flooding History

3.1.1 Historical Floods

Several historical floods along the NSR and the Clearwater River have occurred during the period of record,
the six largest of which occurred in 1915, 1952, 1972, 1990, 2005, and 2013. The magnitudes of some of
these floods were recorded at the WSC gauging stations and some were estimated following the
procedures described in Appendix B.

The largest flood event on the NSR occurred in 1915 with a magnitude of 4,110 m3/s at the WSC gauging
station (05DCO001). The largest flood event on the Clearwater River also occurred in 1915 with an
estimated magnitude of 1,238 m3/s at the WSC gauging station (05DB001). The 1915 flood has a return
period higher than the 100-year event based on flood frequency estimates completed in this study
(Appendix B).

The second highest floods on record on the NSR and the Clearwater River occurred in 2005 with estimated
instantaneous peak discharges of 2,558 m3/s and 1,068 m3/s, respectively. The 2005 flood on the NSR had
a return period in the range of the 60-year whereas the Clearwater River had a return period
approximately equivalent to the 100-year flood event.
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The Town of Rocky Mountain House and Clearwater County are located within the study reach and have
several stormwater outfalls that discharge to the NSR. As a result, summer storm events may result in
temporary relatively high contribution to total flow in the NSR; however, since flooding in the NSR and
Clearwater River is generally governed by snowmelt runoff events, the likelihood of these events occurring
simultaneously is very low and thus the contribution of stormwater outfalls was not investigated for this
study.

3.1.2 Recent Floods

No major flood events occurred since 2013. The estimated maximum instantaneous discharge on the NSR
in 2013 was 2,406 m3/s, which represents a return period of about 50-year flood event. The estimated
maximum instantaneous discharge on the Clearwater in 2013 was 684 m3/s, which represents a return
period of about a 40-year flood event.

3.1.3 Ice Jam Floods

Based on a review of historical background information, there is no indication of significant ice jam
flooding through the study reach on the NSR or Clearwater River. Ice jam flood analysis was not included
within the project TOR.

3.2 Flood Frequency Analysis

3.2.1 Overview

The flood frequency estimates for the 2-, 5-, 10-, 20-, 35-, 50-, 75-, 100-, 200-, 350-, 500-, 750-, and
1,000-year open water floods with confidence intervals are required at key locations along the NSR and
the Clearwater River throughout the study reach. The key locations include:

e atthe upstream study area boundary
e at the gauging station located on the NSR near Rocky Mountain House (05DC001)
e atthe confluence location of the Clearwater River and the NSR

e atthe upstream boundary of the Clearwater River study reach

Hydrologic analysis conducted has been guided by the Flood Hazard Identification Program Guidelines
(AENV 2011), the Rocky Mountain House Hazard Study Terms of Reference (AEP 2020), and the Guidelines
for Determining Flood Flow Frequency, Bulletins 17B and 17C (USGS 1982, 2018). The estimated flood
frequencies were used as model input data for hydraulic modelling and flood inundation mapping.

Recorded historical streamflow data is required to derive flood frequency estimates associated with
various return periods. In addition, recorded water levels of a reservoir are required to generate
naturalized flows along a river affected by upstream dam operation. A select number of these stations,
which have data as early as 1913, are considered key hydrometric stations for the open water hydrology
assessment and are provided in Table D and presented on Figure 2.
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TABLED Key Hydrometric Stations

Gross Drainage

Station Name and ID Area Data Period
(km?)

Lake Abraham near Nordegg (05DC009) 3,890 1972-2012
North Saskatchewan River below Bighorn Plant (05DC010) 3,890 1972-2019
North Saskatchewan River near Saunders (05DC002) 5,160 1915-1923; 1952-1978
North Saskatchewan River near Rocky Mountain House (05DC001) 11,000 1913-1930; 1944- 2020
Ram River near the Mouth (05DC006) 1,860 1967-2019
Clearwater River near Rocky Mountain House (05DB001) 3,220 1914-1931; 1944-1975
Clearwater River near Dovercourt (05DB006) 2,250 1975-2020
Clearwater River above Limestone Creek (05DB003) 1,340 1959-1992
Prairie Creek near Rocky Mountain House (05DB002) 844 1922-1925; 1951-2020

The recorded/estimated flow data from 1914 to 1972 on the NSR near Rocky Mountain House (05DC001),
located within the study area boundary were considered natural. The Bighorn Dam commenced its
operation in August 1972; flow data recorded since September 1972 are considered regulated. Flows
recorded post-1972 were naturalized by removing the effect of dam operations from the recorded
downstream flows.

Clearwater River flow data was considered natural as no human-made structure affecting flow is situated
on this river. In 1975, the WSC station on the Clearwater River near Rocky Mountain House (05DB001)
was moved upstream to a location on the Clearwater River near Dovercourt (05DB006). Prairie Creek
enters the Clearwater River between these two WSC stations. The drainage area at Prairie Creek near
Rocky Mountain House (05DB002; 844 km?) plus drainage area of the Clearwater River basin above
05DB006 (2,250 km?) accounts for 95% of the drainage area of the Clearwater River above 05DB001
(3,220 km?). As aresult, recorded flows covering a period from 1976 to 2019 at both locations were
amalgamated at the downstream WSC station (05DB001) to generate a set of streamflow data at this
location. The complete streamflow data set (recorded up to 1975 and computed for the period from 1976
to 2019) was used in flood frequency analysis to estimate flood frequencies associated with various return
periods at the WSC station on the Clearwater River near Rocky Mountain House (05DB001).

Recorded streamflow data at the WSC stations are available in the WSC database up to 2018. No data is
available for the year 2017. Preliminary WSC data (Clearwater River for 2017, 2019 to 2020; NSR for 2017
and 2019) were obtained from AEP for this study and are subject to change.

3.2.2 Flood Frequency Flow Estimates

Hydrologic analysis was undertaken to determine 2-year to 1,000-year return period instantaneous flood
estimates for the NSR and the Clearwater River and were used for subsequent hydraulic modelling and
flood inundation mapping. Given the availability of flow data records, extending flood frequency estimates
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beyond approximately the 200-year return period is highly speculative; significant uncertainty exists for
estimated flood frequencies with such infrequent return periods. The hydrologic analysis involves
evaluation of regional discharge data, extension of the hydrometric record based on a correlation
between annual maximum daily discharges and annual maximum instantaneous discharges,
naturalization of regulated flows, analysis of the extended data series for statistical outliers, and selection
of the most suitable probability distribution. A detailed description of the flood frequency analysis
methodology and the flood frequency estimates are provided in Appendix B.

A summary of the flood frequency estimates adopted for this study is provided below in Table E.

TABLEE Flood Frequency Estimates for Hydraulic Modelling

Return Flood Frequency Estimates Flood Frequency Estimates Flood Frequency Estimates on the

Period at the Upstream Boundary | at the Upstream Boundary | NSR Downstream of the Confluence
(years) on the NSR on the Clearwater River with the Clearwater River
(m°/s) (m°/s) (m°/s)
535 139 674

5 769 259 1,028
10 981 374 1,355
20 1,237 517 1,754
35 1,479 658 2,137
50 1,664 761 2,425
75 1,881 895 2,776
100 2,072 1,000 3,072
200 2,576 1,295 3,871
350 3,029 1,584 4,613
500 3,426 1,794 5,220
750 3,825 2,065 5,890
1,000 4,244 2,276 6,520

Note: Naturalized flood frequency estimates in the NSR and natural flood frequency estimates in the Clearwater River.

3.2.3 Comparison to Previous Study

No previous flood risk mapping studies have been completed for this study reach.

4 HYDRAULIC MODELLING

4.1 Available Data

4.1.1 Digital Terrain Model

A 0.5 m grid DTM was procured by AEP and provided to Matrix for use in flood inundation mapping.
The horizontal coordinates were provided in Alberta 3TM referenced to NAD83; vertical coordinates are
referenced to CGVD28.
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Though the DTM has already undergone independent quality control to ensure compliance with the FHIP
guidelines accuracy standards, the DTM was compared to surveyed overbank elevations to confirm that
the DTM is suitable for use in cross-section extraction and flood mapping. Generally, good agreement was
observed between the DTM and overbank surveyed elevations. For the majority of the comparison points
(76%), the DTM derived elevations were up to 0.3 m higher than the ground survey, which indicates that
the vegetation in these areas was not penetrated by the LiDAR. Larger differences in elevation (ranging
from 0.3 m to 1.0 m) were observed in areas of steep surfaces such as along channel banks or roadway
embankments. In discussion with AEP, these elevation differences were found to be consistent with those
encountered in similar conditions and the DTM was considered acceptable for use in flood mapping.

4.1.2 Existing Models

As mentioned in Section 3.2.3, no previous flood risk mapping studies have been completed for this study
reach.

4.1.3 Highwater Marks

4.1.3.1 North Saskatchewan River

The largest recorded flood event on the NSR occurred in June 1915 with a magnitude of 4,110 m3/s at the
Rocky Mountain House gauging station (05DC001). Water levels during this event have been estimated
and provided in the Highway 11 bridge as-built drawings (AEP 1971a, 1971b). Two additional significant
flood events occurred on June 26, 1972 and July 19, 1986 with peak magnitudes of 1,880 m3/s and
773 m3/s, respectively. Highwater mark measurements during these two events were collected by AEP.

4.1.3.2 Clearwater River

The largest recorded flood event on the Clearwater River occurred on June 26, 1972, with a magnitude of
467 m3/s (GoA 2021) near the Rocky Mountain House gauging station (05DB001). A second significant
flood occurred on July 3, 1998, with an estimated peak discharge of 226.7 m3/s!. Highwater mark
measurements were collected by AEP during these two events.

The locations of the highwater mark measurements are provided on Figure 2; Table F provides a summary
of the highwater mark data and corresponding flows.

1 Derived from the recorded flows at the Clearwater River near Dovercourt (05DB006) and the Prairie Creek near Rocky Mountain House
(05DB002) gauging stations as the WSC gauging station, 05DB001 was discontinued in 1975 (Matrix 2021; Appendix B).
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TABLEF  Highwater Mark Data and Flows

Alberta Environment and Parks River Station Observed Water Surface Elevation
Highwater Mark (m) (m)
1972-NSASK-117-c 5346.492 957.49
1972-NSASK-120-a 12445.2 970.53
Est. 1915 Flood elev. 1003.573 952.20
Est. 1915 Flood elev. 5236.258 959.68
1986-NSASK-115-a 2250.499 951.33
1986-NSASK-117-b 5236.258 956.50
1986-NSASK-118-a 8125.992 960.77
1986-NSASK-119-a 12080.08 968.64
1972-CLR5D-006-a 2827.816 962.00
1998-CLR5D-006-b 2827.816 960.30
1998-CLR5D-006-c 2858.693 960.25

4.1.4 Gauge Data and Rating Curves

As discussed in Section 3, WSC gauge 05DC001 (NSR near Rocky Mountain House) is located within the
study reach at the Highway 11A bridge. Field recorded stage and discharge data for the gauge was
provided by the WSC office for a period spanning July 1986 to June 2021. The maximum recorded
discharge at the gauge was 2,165 m>/s, which represents a return period near the 35-year flood. The stage
data was transformed to geodetic elevations based on a gauge datum elevation of 952.607 m. The rating
curve based on recorded discharge-elevation data at the 05DC001 gauge is presented on Figure 3, along
with the current (2021) and past rating curves (1991, 1994, 1998, and 2018) developed by the WSC.

Rating curve data for the Clearwater River gauging station (05DB001) prior to its relocation in 1975 was
obtained from the WSC office; unfortunately, the geodetic datum conversion at this gauge is not available
from the WSC nor can it be field verified due to the gauge relocation. Without the datum conversion,
comparison of simulated versus past rating curves at the 05DB001 gauge was not possible.

4.2 River and Valley Features

4.2.1 General Description

The modelled reach can be divided into two generalized areas: upstream and downstream of the
confluence of the Clearwater River with the NSR. Upstream of the confluence, the upper NSR exhibits a
mild winding pattern within a frequently confined streamcut valley; the left? overbank is wide and flat

2 As viewed looking downstream.
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floodplain that becomes inundated during higher flood events while the right overbank is a steep and high
valley wall that generally confines flow to the main channel. Approaching the confluence, the NSR left and
right floodplains become inundated and provide additional conveyance at higher flood events. The upper
NSR has a sinuous channel pattern with frequent mid-channel gravel bars (Kellerhals et al. 1972). The bed
slope along the upper NSR is approximately 0.0023 m/m. Downstream of the confluence, the lower NSR
is relatively straight and occasionally confined as it passes the Rocky Mountain House townsite. Several
low-lying gravel bars are situated in the lower NSR and the bed slope is approximately 0.0017 m/m. The
Clearwater River exhibits an irregular winding pattern and is confined within a streamcut valley. The
Clearwater River is partially incised with occasional islands and mid-channel bars located throughout
(Kellerhals et al. 1972). The bed slope along the Clearwater River within the study reach is approximately
0.001 m/m.

4.2.2 Channel Characteristics

The NSR channel cross-section has a bankfull width and depth ranging from about 80 to 245 m and 2.5 to
5.8 m, respectively. The substrate comprises primarily gravel and cobble. The bank material comprises
sand/gravel with scattered cobble and erodible rock. The channel banks are slightly unstable with
evidence of bank erosion and lateral activity. The Clearwater River cross-section has a bankfull width and
depth ranging from about 50 to 80 m and 2.5 to 5.5 m, respectively. The channel substrate comprises
primarily gravel; the channel banks are stable and comprises gravel and silt. For most of the study reach,
the banks of both the NSR and Clearwater River are vegetated with typical riparian vegetation (i.e., grasses
and shrubs) adjacent to interspersed areas of mixed wood trees.

4.2.3 Floodplain Characteristics

In the NSR, the left floodplain is wide and open and comprises partly cultivated and partly forested areas
in the upper NSR; several properties and buildings are situated in the lower NSR floodplains. The right
floodplain is high and generally confines flow to the main channel. In the lower NSR, the Rocky Mountain
House townsite is located on t