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Executive Summary 
Golder Associates Ltd. (Golder), was commissioned by Alberta Environment and Parks (AEP) to undertake the 
Highwood River Hazard Study (the study) along the Highwood River and Little Bow River study reaches. Since 
the beginning of the project, Golder was acquired by WSP, and AEP has changed its name to Environment and 
Protected Areas (EPA). However, to be consistent to other components of the study, Golder and AEP are still 
being used in this report. 

Following the initial start of the study in 2015, several significant flood control structures were completed which 
changed the topography at and around the Town of High River. Over the course of the study, the hydraulic model 
was continuously updated to include new structures as they were being completed, including the Southwest Dike 
at High River and other structures. A coupled 1D/2D HEC-RAS model was developed that allows for a detailed 
assessment hydraulic conditions on the floodplains, especially around the Town of High River.  

The Highwood River hydraulic model study reach extends from a location upstream of Longview to the Highwood 
River mouth. There are two major tributaries (i.e., Stimson Creek and Sheep River) along the Highwood River 
study reach. The Little Bow River study reach extends from the Highwood River floodplain areas south of High 
River to a location approximately 3 km downstream of Highway 2. The upstream end of the Little Bow River study 
reach is located at the 5th Avenue SE in High River. The Little Bow River generally flows in a southeastern direction. 

The study is conducted under the provincial Flood Hazard Identification Program (FHIP). The study consists of 
seven components. This report documents the methodology and results of one of the components (i.e., the 
hydraulic model creation and calibration component). This component involves description of the flooding history, 
model setup, model calibration and validation, sensitivity analysis and generation of open water flood frequency 
profiles. The modelling results are used to support the flood inundation mapping, flood hazard identification, 
governing design flood hazard mapping and flood risk assessment components.  

Historic Floods 
Historic flood events of exceptional magnitudes occurred on the Highwood River in 1897, 1899, 1902, 1908, 1912, 
1923, 1929, 1932, 1942, 1953, 1995, 2005 and 2013. Major floods in the study area are commonly associated 
with large rainfall or rain-on-snow events during the period of May to July. Flood events typical have a duration of 
three days with a typical time to peak of one day. Extreme floods on the Highwood River may overflow to the Little 
Bow River in and around of High River.  

Hydraulic Model Setup 
The HEC-RAS program (Version 5.0.7) was used to develop a coupled one/two-dimensional (1D/2D) hydraulic 
models for the study area. The model was set up with one geometry file using river bathymetry survey and LiDAR 
data collected after the 2013 flood, and supplemental flood control structure information for the Town of High River. 

Since the 2013 flood event, additional dikes and flood control elements were constructed and some segments of 
the existing dikes were raised in the High River area. The following conditions were used for model calibration and 
production model runs: 

 Pre-dike conditions: Topography during the 2013 flood event before construction of new dikes and 
improvements of existing dikes. 
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 Post-dike conditions: Topography that includes all new dikes and flood control structures within the study 
area as of 2021. This also includes the new Southwest Dike, raised 12th Avenue SW with new culverts at the 
west end of the Town, 5th Street Dike, and Eagleview Dike.  

Model Calibration and Validation 
The 1D/2D HEC-RAS model was calibrated and validated based on the available low flow, high flow, and rating 
curve data. River channel Manning’s n roughness coefficient is the main model parameter used in calibrating the 
HEC-RAS model. The calibrated river channel Manning’s n values for the low flow conditions are generally higher 
than those for the high flow conditions. The calibrated channel Manning’s n values for the high flow conditions 
range from 0.024 to 0.040 along the Highwood River study reach, and 0.060 along the Little Bow River study. 
These Manning’s n values are within the typical range of roughness values for similar rivers (Chow 1959).  

For the 2013 flood event, the average difference between the simulated and measured water levels along the 
Highwood River is -0.10 m for the High Water Marks (HWMs) surveyed by AEP, -0.05 m for the HWMs surveyed 
by the Town of High River, and -0.06 m for the HWMs provided by the Municipal District of Foothills. The average 
difference between the simulated and water levels along the Little Bow River reach (in the 2D domain) is -0.08 m 
for the HWMs surveyed by AEP and 0.00 m for the HWMs surveyed by the Town of High River. 

Model Sensitivity 
Model sensitivity was evaluated using the 100-year flood simulation results. The results of the sensitivity analysis 
show that variation of the river channel roughness values has a much higher influence on the simulated flood 
levels than variation of the floodplain roughness values.  

The 100-year flood levels are estimated, on average, to be ±0.14 m along the Highwood River and ±0.05 m along 
the Little Bow River based mainly on the differences in the simulated flood levels for the ±10% changes of the 
calibrated channel and floodplain Manning’s n values. 

Flood Profiles 
The flood peak discharges at inflow locations were estimated based on the results of the hydrology assessment 
undertaken to support this study (Golder 2020) and results of a supplemental Mike Flood Model (Golder 2018). 
This supplemental model that was used to translate the flows at the gauge location at High River to a location 
further upstream. The coupled 1D/2D HEC-RAS model is able to calculate the amount of flow that leaves the 
Highwood River upstream of High River and spills into the Little Bow River basin during flood events, therefore no 
additional boundary conditions or inflows were needed for the Little Bow River. The flood peak discharges for the 
Highwood River reach below the Sheep River confluence are based on the flood peak discharge estimates for the 
Highwood River at the Mouth (Node 172) from the 2020 hydrology report for pre-dike conditions (Golder 2020) 
and an estimate of changes to the flow split between the Highwood River and Little Bow due to the construction 
of new dikes at High River. 

The production model was used to simulate the flood profiles for the 2-, 5-, 10-, 20-, 35-, 50-, 75-, 100-, 200-, 350-, 
500-, 750- and 1,000-year flood events for post-dike conditions.  
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1.0 INTRODUCTION 
1.1 Study Components  
Golder Associates Ltd. (Golder), was commissioned by Alberta Environment and Parks (AEP) to undertake the 
Highwood River Hazard Study (the study) along the Highwood River and Little Bow River study reaches. Since 
the beginning of the project, Golder was acquired by WSP, and AEP has changed its name to Environment and 
Protected Areas (EPA). However, to be consistent to other components of the study, Golder and AEP are still 
being used in this report. 

Following the initial start of the study in 2015, several significant flood control structures were completed which 
changed the topography at and around the Town of High River. Over the course of the study, the hydraulic model 
was continuously updated to include new structures as they were being completed, including the Southwest Dike 
at High River and other structures. A coupled 1D/2D HEC-RAS model was developed that allows for a detailed 
assessment of hydraulic conditions on the floodplains, especially around the Town of High River.  

The study was conducted under the provincial Flood Hazard Identification Program (FHIP). The study consists of 
seven components. A stand-alone report was prepared for each of these components. 

This report documents the methodology and results of the hydraulic model creation and calibration component. 
The scope of this component includes description of the flooding history in the study area, hydraulic model setup, 
hydraulic model calibration and validation, sensitivity analysis, and generation of open water flood frequency 
profiles. The results of this component are used in the flood inundation mapping, flood hazard identification, 
governing design flood hazard mapping, and flood risk assessment components.  

1.2 Study Goal and Objective  
The overall goal of the study is to enhance public safety and support the assessment and identification of flood 
hazards in the study area. The study results are intended to reduce potential future flood damages and associated 
disaster assistance costs, to mitigate flood impacts by informing land use planning decisions, and to prepare the 
flood Emergency Preparedness Plan (EPP) and Emergency Response Plan (ERP). 

The specific objective of the hydraulic model creation and calibration component was to develop a calibrated  
HEC-RAS hydraulic model for the study area based on river bathymetry survey and LiDAR data collected after the 
2013 flood, and supplemental flood control structure information for the Town of High River. The calibrated  
HEC-RAS model was used to simulate the 2-, 5-, 10-, 20-, 35-, 50-, 75-, 100-, 200-, 350-, 500- , 750- and 1,000-
year flood events. 

1.3 Study Area 
The study area includes the 93 km reach of the Highwood River and the 14 km reach of the Little Bow River as 
shown in Figure 1. The Highwood River study reach extends from a location upstream of Longview to its 
confluence with the Bow River. There are two major tributaries along the Highwood River study reach (i.e., Stimson 
Creek and Sheep River). The downstream boundary of the hydraulic model terminates along the Bow River at a 
distance of 2 km downstream of the Highwood River confluence with the Bow River.  

The Little Bow River study reach extends from the overland flow area south of High River to a location 
approximately 3 km downstream of Highway 2 crossing at the Little Bow River. 

The study area is situated in the Village of Longview, Town of High River, and Municipal District of Foothills. 
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1.4 Work Scope  
The scope of the hydraulic model creation and calibration component includes the following: 

 documentation of flooding history; 

 summary of available data; 

 documentation of river and valley features; 

 model setup, calibration and validation; 

 generation of open-water flood frequency profiles; and 

 model sensitivity analysis. 
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2.0 FLOODING HISTORY 
2.1 General Information 
The flooding history in the study area was reviewed to provide insight into current flood mechanisms and to provide 
a basis for model setup, calibration and validation. The major sources of information on the flooding history include 
the data and information collected from AEP, Water Survey of Canada (WSC), Alberta Transportation (AT), Town 
of High River, Municipal District of Foothills, local residents, local newspapers, and previous study reports. 

Major floods along the rivers in the study area were commonly associated with high rainfall or rain-on-snow events 
during the period of May to July. A typical flood event on the Highwood River lasted for three days with a time to 
peak of about one day. During extreme floods, the flood water from Highwood River may spill into the Little Bow 
River basin.  

2.2 Open Water Floods 
2.2.1 Historic and Observed Floods 
A summary of recorded and reported peak instantaneous flows of the major flood events within the study area is 
provided in Table 1. Water levels and discharges on the Highwood River have been recorded at the WSC gauging 
stations at Diebel's Ranch since 1951, below Little Bow Canal since 1908, near Aldersyde since 1912, and near 
its Mouth since 1905.  

Highwood River  
The Highwood River is subject to frequent flooding. Historic Flood events of exceptional magnitude occurred on 
the Highwood River in 1897, 1899, 1902, 1908, 1912, 1923, 1929, 1932, 1942, 1953, 1995, 2005, 2008 and 2013. 
There were no large open water floods on the Highwood River between 1954 and 1994. 

A summary description of historic flooding on the Highwood River and in the High River area is provided below. 
This summary was obtained from the article entitled “Times Chronicles Community's Flood History” that was 
published in “High River Times” on November 19, 2013. 

Throughout the decades and through its storied history, the Town of High River has known numerous 
devastating floods. All have damaged homes, businesses and affected the lives of those who call the 
Foothills home. 

There are few who remember the earliest deluges to affect the town. However, oral accounts from those 
still living and others who have passed on are windows into High River's watery relationship with the 
Highwood River. 

Regardless of the year, many residents have expressed their stories of hope, humour and compassion, 
while still voicing worries about their homes, their future and their livelihoods. 

1897, 1902, 1906, 1912, 1913, 1932, 1942, 1995, 2005, 2013 were all difficult flood years for High River. 
The community has been affected differently through the ages. 
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Table 1: Summary of Recorded Flood Flows  
Year 2013 2008 2005 1995 1953 1942 1932 1929 1923 

Location WSC 
Station No. 

Peak Instantaneous Flow 
(m3/s) 

Highwood River at 
Diebel's Ranch 05BL019 1,000 225 173 661 283 Not 

Available 
Not 

Available 
Not 

Available 
Not 

Available 
Highwood River 
below Little Bow 
Canal  

05BL004 1,700 371 671 803 Not 
Available 

Not 
Available 

Not 
Available 

Not 
Available 

Not 
Available 

Highwood River 
near Aldersyde 05BL009 Not 

Available 
Not 

Available 
Not 

Available 
Not 

Available 510 708 740 561 643 

Highwood River 
near the Mouth 05BL024 2,320 769 1,340 1,120 867 951 Not 

Available 1,060 1,090 
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The High River Times begins a series on flooding within our community. Stories found in newspaper 
archives feature the MD of Foothills and Calgary as well. The Times begins with an early flood that struck 
the area in 1897 and then features the floods of 1912 and 1923. 

1897 – The Startling Visitation 

“This rain has almost been as long as Victoria's,” wrote the editor of the Calgary Weekly Herald on June 24, 
1897. Six days earlier, one of the worst floods to ever hit southern Alberta had not only walloped Calgary, 
but High River and Okotoks as well. 

In the early hours of the flooding, news had come in from High River, stating that the water was running 
through the town and that several bridges, including the C & E railway bridge over Sheep Creek had been 
washed away. 

It was said that the High River passenger bridge was destroyed, but the railway bridge survived. Okotoks 
fared worse, losing both their rail and passenger bridges to the flooding. 

On July 8, 1897, the Calgary Weekly Herald published reports that recalled the events of the flood. Articles 
featured the goings on from High River, especially those relating to gallant or sometimes foolish river 
crossings. 

Those who called the Foothills home were dealing with one of the largest floods in the known record. 
“Calgary's greatest flood was in 1879—so say the old timers.” “Enough cannot be said of the manner in 
which they worked, but if they had not been there, there would have been a very different story to tell,” the 
article said, noting that flood losses were a quarter million dollars. 

1912 – Cloudbursts in the Mountains 

“At midnight, the valley at High River was flooded two miles wide, and a mile of the CPR track was under 
water,” explained a June 19, 1912 article in the Cayley Hustler. “All railway communication was suspended 
for 24 hours.” 

The article stated that it was heavy rainfall in the mountains, which sent the Highwood River into a rampage. 
When the flood swept down upon the Canadian Western Gas Company, nearly 150 men were driven from 
their tents at midnight. 

John Corcoran, 70, was drowned as he tried to cross the river. His body was recovered. The mill dam was 
said to be rising to such a height that a flood was imminent, according to an article from the Best of Times 
collection of the High River Times. 

According to Museum of the Highwood archives, the Highwood River started to rise around 2 p.m., and by 
9 p.m., the situation was serious. CPR section foreman Downey wired Fort Macleod. He sent a flagman 
three miles north of High River to wave down incoming trains. 

“Mr. Downey decided to open the sluice gates of the mill dam, but before he and his gang could accomplish 
the purpose, the dam overflowed and flooded the country west of the tracks,” it said. “After five hours hard 
work, the gates were opened.” 
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1923 – Cloudburst in the Foothills 

In a June 22, 1923 article printed in the Edmonton Bulletin, it was reported from High River that cloudbursts 
in the foothills had been the cause of the rapid rise in both the Highwood River and Sheep Creek. 

The railway bridge at High River was in danger from the waters that were quickly rising and had spilled over 
the banks in two separate places. Okotoks, on the other hand, had dikes and berms overwhelmed by 
floodwaters. 

“At midnight, the east and west end of the town was under three feet of water, with Sheep Creek steadily 
rising and rain continuing to fall in torrents, according to long distance telephone reports,” the article stated 
about Okotoks. 

According to a Museum of the Highwood column, written in 2011, gas mains across the Highwood River 
were damaged by a logjam that threatened to take out both the railway and traffic bridges. 

“People used boats to get around downtown,” the article explained. “Some enterprising folks started an 
impromptu ferry service using rafts made from the town's wooden sidewalks.” 

The following description of historic floods on the Highwood River was provided in the 1992 High River Flood Risk 
Mapping Study (NHC 1992):  

The process by which flooding problems develop in High River town is reasonably well understood. This 
process is qualitatively described by photographs taken during the 1923, 1929 and 1942 floods.  

There is no historical evidence to suggest that the ice jam process is significant on the Highwood River. 
Some freeze-up and breakup ice jams might occur in the braided channels upstream of High River town. 
The major flooding problems have always been associated with summer flood events. 

Little Bow River 
Major floods occurred on the upper reach of the Little Bow River when the flood water from the Highwood River 
spilled into the Little Bow River basin. The available records indicate that several major historic floods occurred on 
the Little Bow River due to the flood water overflow in the overland area south of High River as described by NHC 
(1992): 

During extreme flood conditions, water can overtop the floodplains. The process of Highwood River flow 
into the Little Bow River has been observed on several occasions this century (1923, 1929, 1932, 1942). 
This overflow is believed to begin at a Highwood discharge of about 550 m3/s.  

The Little Bow Canal was initially constructed early in 1900’s then expanded in 2004. Prior to the canal 
construction, there was no flow regulation on the Little Bow River study reach.  

2.2.2 Recent and Recorded Floods 
2.2.2.1 Summary 
The recent and recorded floods in the study area include the 1995, 2005, 2008 and 2013 flood events. These flood 
events were documented, and high water marks (HWM) data collected by AEP, Town of High River and Municipal 
District of Foothills. The 2013 flood is the largest recorded flood in recent history. 
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The estimated return periods of the 2005 and 2008 floods on the Highwood River below the Little Bow Canal are 
35 and 10 years, respectively. The estimated return period of the 2013 flood on the Highwood River at the Town 
of High River (Golder 2014) is between 100 and 200 years. A comprehensive documentation of the 2013 flood 
event was provided for the Highwood River basin including the Town of High River (Golder 2015).  

2.2.2.2 June 2013 Flood Event 
The Highwood River basin experienced severe flooding in late June 2013 following extreme rainfall in the basin, 
particularly in the upper head watershed areas, on June 19, 20 and 21, 2013. Overtopping of Highwood River 
banks and levees resulted in severe flooding in High River, and evacuation of many homes and businesses. Some 
areas of the town were subject to prolonged evacuation as a result of property damage and inundation of several 
neighborhoods.  

Flood Event Documentation 
In September 2013, Golder was retained by AEP to undertake the study entitled “2013 Flood Event Documentation 
for Highwood River Basin and High River”. The purpose of the study was to document the 2013 flood event and to 
conduct a hydrologic assessment of flows for major streams in the Highwood River Basin. 

The documentation involved a collection of the relevant information describing the extent and character of the 
flood event. The study involved the following: 

 procurement of aerial flood photography; 

 digitization of inundation extents of aerial flood photography; 

 preliminary determination of flood peaks and event flows at various locations; 

 determination of return period estimates for flood peaks and event flows at various locations; 

 provincial high water mark survey and data collection; 

 local authority and community high water mark survey data compilation; 

 flood event observation compilation; 

 peer review of existing reports; and 

 preparation of a flood event documentation summary report. 

An electronic database of the compiled flood data is provided as part of the digital study. 

Flood Peak Discharges 
The June 2013 storm was generally the largest storm observed within Alberta for short duration (6-hour, 12-hour 
and 24 hour) and for storm coverage areas greater than 2,000 km2 (Golder 2014). There was residual snow cover 
in the upper watersheds of the Highwood and Sheep Rivers. The peak instantaneous discharges on the Highwood 
River during the June 2013 flood event are provided in Table 2. 

Table 2: Peak Instantaneous Discharges during 2013 Flood Event 
WSC Gauging Station Peak Instantaneous Discharge  

(m3/s) 
05BL019 Highwood River at Diebel's Ranch 1,000 
05BL004 Highwood River below Little Bow Canal 1,700 
05BL024 Highwood River near the Mouth 2,320 
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Digitization of Flood Inundation Extents 
The apparent inundation extents along the Highwood River through High River were digitized by AEP based on 
the aerial flood photography taken on June 23 and 24, 2013. The digitization of the inundation extents captured 
by the aerial flood photos along the Highwood River reach is shown in Figure 2. The digitization of inundation 
extents in High River is shown in Figure 3.  

The above-mentioned flood inundation extents may not correspond to the maximum inundation areas due to the 
June 2013 flood, since flood peaks may have occurred before or after the photographs were taken. Some of the 
flood inundation areas (e.g., Hampton Hills Estates) were not digitized. 

High Water Mark Data  
AEP conducted a survey of the high water marks (HWMs) along the Highwood River following the June 2013 flood. 
The survey was conducted from July 6 to July 9 and on July 17, 2013. The survey extended from Eden Valley to 
a location just upstream of the Highwood River confluence with the Bow River, with the majority of the surveyed 
HWMs located in the vicinity of the Town of High River, as shown in Figure 4. The survey data points include 
71 HWMs and 16 water levels.  

In January 2014, AEP completed the report entitled “High Water Mark Report - Highwood River.” The report 
presents the HWM survey information including the identification numbers, survey dates, benchmarks, locations 
(e.g., coordinates and maps), elevations, descriptions, and photographs. 

The Town of High River conducted a survey of the flood water extent data and high water levels along the 
Highwood River following the June 2013 flood. The majority of the surveyed high water levels were in the vicinity 
of the Town of High River, as shown in Figure 5. The survey data points include 288 flood water extents and high 
water levels.  
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2.2.2.3 May 2008 Flood Event 
During the May 2008 flood event, the Town of High River ordered a mandatory evacuation of 80 homes. This event 
was caused by more than 65 millimetres of rain and sudden snowmelt in the Rockies. The event caused the 
Highwood River to overflow its banks.  

On May 26, 2008, an article “High River Residents Weather Storm” was published in Calgary Herald. This article 
provided a description of the flood event and responses of the local government agencies and residents.  

Flood Peak Discharges 
The reported peak instantaneous discharges during the May 2008 flood event are provided in Table 3. 

Table 3: Peak Instantaneous Discharges during 2008 Flood Event  
WSC Gauging Station Peak Instantaneous Discharge  

(m3/s) 
05BL019 Highwood River at Diebel's Ranch 225 
05BL004 Highwood River below Little Bow Canal 371 
05BL024 Highwood River near the Mouth 769 

 

High Water Mark Data  
AEP conducted a survey of the HWMs along the Highwood River following the May 2008 flood. The survey was 
conducted on May 26 and 27, 2008. The survey extended from Women’s Coulee Diversion to a local gravel road 
downstream of Highway 2 bridge crossing, with the majority of the surveyed HWMs located in the vicinity of the 
Town of High River. The survey included 19 HWMs at 11 locations.  

In September 2008, AEP completed the May 2008 HWM survey report. The report presents the HWM survey 
information including the identification numbers, survey dates, benchmarks, locations (e.g., coordinates and 
maps), elevations, descriptions, and photographs.  

2.2.2.4 June 2005 Flood Event 
The following description of the June 2005 flood event and the flood responses in the Town of High River was 
provided by High River Times (http://www.highrivertimes.com/2006/06/08/tracking-the-2005-flood): 

Monday, June 6 

The Town of High River released a notice to residents of a high stream flow advisory in effect for the 
Highwood River and that the Town would be moving large equipment from the town shops to the fire hall in 
the afternoon for precautionary measures only.  

Alberta Environment and Parks issued a flood watch for the Highwood River (including High River).  

Tuesday, June 7 

Boulders from Exshaw were delivered to secure the bank next to the southwest corner of the Centre St. 
bridge. Work continued until Tuesday afternoon.  

The Town of High River declared a state of local emergency due to rising water levels on the Highwood 
River. Alberta Environment and Parks advised there was between 80-200 mm of rain expected to fall June 
7-8. The main core of the weather system was over High River and the M.D. of Foothills. 
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Alberta Environment and Parks issued a flood warning for the Highwood River (including High River).  

Voluntary evacuations were requested in the Wallaceville trailer park and the Beachwood area. Affected 
residents were asked to relocate to Highwood high school. The M.D. of Foothills was on flood watch.  

The Centre St. bridge was closed to speed up work to strengthen the bank of the Highwood River on the 
southwest corner of the bridge.  

An early system warning was given stating the Highwood River would increase from 370 cubic metres per 
second to 750 cubic metres per second by the evening or early Wednesday morning. It was projected to be 
similar to the flow of the 1995 flood.  

Residents in northwest subdivisions were given a voluntary evacuation request.  

Sandbags and sand were available at the Recplex. Hundreds of volunteers showed up to help. They did so 
for the next 24 hours.  

The Highwood River breached the banks in High River.  

Mandatory evacuations were implemented for residents in Beachwood Estates, The Willows and 
Wallaceville.  

An approximate four-foot berm made of sand was built across Macleod Trail just before entering Beachwood 
Estates. It was built to prevent water from flowing down Macleod Trail and damaging further residences in 
High River.  

The Highwood was flowing at 450 cubic metres per second and was expected to rise to 560 cubic metres 
per second in the next three hours.  

Wednesday June 8  

Approximately 12:30 a.m.- Residents from 800 Riverside Dr. from High Country Boulevard to the west 
boundary of town were evacuated. It represented 200 homes.  

The Highwood River at High River peaked at 620 cubic metres per second according to Alberta 
Environment.  

Alberta Environment and Parks reported the Highwood River in High River was flowing at 562 cubic metres 
per second and was dropping slowly. Flood warnings were in effect. 

Approximately 50 people spent the night at Highwood high school after evacuating their homes. Evacuees 
would be allowed to go home Wednesday afternoon, many to find their basements had been flooded.  

An elderly man fell into the Lineham canal, causing emergency personnel to set up retrieving equipment at 
the footbridge north of the River Roadhouse. The man got out on his own. 
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Flood Peak Discharges 
The peak instantaneous discharges reported for the June 2005 flood event are provided in Table 4. 

Table 4: Peak Instantaneous Discharges during the June 2005 Flood Event  
WSC Gauging Station Peak Instantaneous Discharge  

(m3/s) 
05BL019 Highwood River at Diebel's Ranch 173 
05BL004 Highwood River below Little Bow Canal 671 
05BL024 Highwood River near the Mouth 1,340 

 

High Water Mark Data  
AEP conducted a survey of the HWMs along the Highwood River following the June 2005 flood. The survey was 
conducted on June 10 and 11, 2005. The survey extended from Forestry Trunk road bridge to a local gravel road 
downstream of Highway 2 bridge crossing, with the majority of the surveyed HWMs located in the vicinity of the 
Town of High River. The survey included 24 HWMs at 15 locations.  

In January 2006, AEP completed the June 2005 HWM survey report entitled “High Water Mark Report - Highwood 
River - June 10-11, 2005”. The report presents the HWM survey information including the identification numbers, 
survey dates, benchmarks, locations (e.g., coordinates and maps), elevations, descriptions, and photographs.  

2.2.2.5 June 1995 Flood Event 
Flood Peak Discharges 
The peak instantaneous discharges reported for the June 1995 flood event are provided in Table 5.  

Table 5: Peak Instantaneous Discharges during the 1995 Flood Event 
WSC Gauging Station Peak Instantaneous Discharge  

(m3/s) 
05BL019 Highwood River at Diebel's Ranch 661 
05BL004 Highwood River below Little Bow Canal 803 
05BL024 Highwood River near the Mouth 1,120 

 

High Water Mark Data  
AEP surveyed the HWMs along the Highwood River following the June 6 and 7, 1995 flood. The survey was 
conducted on June 8 and 13, 1995. The survey extended from Forestry Trunk road bridge to a campground site 
near the Highwood River mouth, with the majority of the surveyed HWMs located in the vicinity of the Town of 
High River. The survey included 19 HWMs at 14 locations.  

On June 16, 1995, AEP completed the June 1995 HWM survey report entitled “Highwater Mark Tie-Ins - Highwood 
River Flood Control Study.” This report presents the HWM survey information including the identification numbers, 
survey dates, benchmarks, locations (e.g., section-township-range information and maps), elevations, 
descriptions, and photographs.  
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2.3 Ice Jam Floods 
No major ice-jam floods on the Highwood River have been observed or reported. However, there were some local 
freeze-up and breakup events observed in the areas upstream of High River. There is no recent report or record 
of any ice-jam flooding within the study area. 

3.0 AVAILABLE DOCUMENTS AND DATA 
3.1 Hydrology Summary 
The Highwood River watershed extends from the eastern slopes of the Rocky Mountains below Peter Lougheed 
Provincial Park, eastward to the Town of High River, and then north to where the Highwood River joins the Bow 
River, just southeast of Calgary. The Highwood River flows through the Village of Longview and Town of High 
River before joining the Bow River. The Highwood River watershed has no major impoundments. The water use 
primarily consists of diversions to the Little Bow River, and licensed withdrawals for irrigation, livestock watering, 
and municipal purposes. 

The topography of river basin extends from Rocky Mountains, following by Foothills (Porcupine Hills) to Western 
Alberta Plains with a ground elevation drop of more than 2,000 m. When the moist air from the southeast was lifted 
along the Foothills and Rocky Mountains, a large amount of rainfall would occur in the basin. This could result in 
extreme flooding when the basin has been previously saturated by snowmelt. 

The Highwood River drains a reported drainage area of 774 km2 at the WSC gauging station #05BL019 
(i.e., Highwood River at Diebel’s Ranch) and a reported drainage area of 1,953 km2 at the WSC gauging station 
#05BL004 (i.e., Highwood River below Little Bow Canal). The WSC gauging station #05BL024 (i.e., Highwood 
River near the Mouth) is located near the Highwood River confluence with the Bow River, and has a reported 
drainage area of 3,952 km2.  

The Stimson Creek and Sheep River are the two major tributaries to the Highwood River within the study area. 
The Stimson Creek joins the Highwood River near Hogg Park with a drainage area of 468 km2. The Sheep River 
flows into the Highwood River near Aldersyde with a drainage area of 1,565 km2 at its confluence.  

Table 6 presents a summary of the flood frequency estimates at key locations within the study area. These 
estimates are the instantaneous flood peak discharges for the natural/naturalized flow conditions, extracted from 
the Bow, Elbow, Highwood, and Sheep River Hydrology Assessment Report (Golder 2020). The values in Table 6 
represent the peak flood frequency estimates for the pre-dike conditions (conditions as of 2013 Flood). 

Table 6: Summary of Flood Frequency Estimates in the Study Area (Pre-Dike Conditions) 

Location 
Instantaneous Flood Peak Discharges of Various Return Periods (m3/s) 

2-
Year 

5-
Year 

10-
Year 

20-
Year 

35-
Year 

50-
Year 

75-
Year 

100-
Year 

200-
Year 

350-
Year 

500-
Year 

750-
Year 

1,000
-Year 

Highwood River at Diebel's 
Ranch (05BL019) 78.8 146 212 295 378 439 519 583 765 945 1,080 1,250 1,390 

Highwood River below Little 
Bow Canal (05BL004) 118 231 342 486 637 752 905 1,030 1,400 1,790 2,090 2,490 2,830 

Highwood River near the 
Mouth (05BL024) 214 415 615 877 1,150 1,360 1,640 1,880 2,560 3,290 3,850 4,600 5,230 

 

DRAFT

Classification: Public



 

HYDRAULIC MODEL CREATION AND CALIBRATION 

 

November 2023 
Report No. 1536669_R0002 Rev.0 18  

 

These flood frequency estimates form the basis to establish boundary conditions of the hydraulic model, but had 
to be transformed to align with the reaches in the hydraulic model as follows: 

Highwood River upstream of Stimson Creek 
Discharges at the most upstream model reach are based on prorated estimates from the Diebel’s Ranch gauge to 
account for the additional catchment area downstream of Diebel’s Ranch. 

Highwood River below Stimson Creek  
The discharge estimates at Highwood River below Little Bow Canal (05BL004) are impacted by the flow split that 
occurs for significant floods upstream of High River. The construction of the new dikes and other structures at High 
River after the 2013 flood significantly changes the floodplain topography and the amount of flow that leaves the 
Highwood River towards the Little Bow Basin during flood events. Supplemental 2D modelling (Golder, 2018) was 
used to translate the flood peak discharges from gauge 05BL004 to a location upstream of High River and to 
estimate the impact that the new dikes have on the distribution of flood discharges between the Highwood River 
and the Little Bow River. 

Highwood River below the Town of High River 
The coupled 1D/2D HEC-RAS model can automatically determine the amount of flow that leaves the Highwood 
River and spills into the Little Bow River for the various flood frequencies. Therefore, the discharges in the 
Highwood and Little Bow Rivers downstream of High River are the result of the hydraulic modelling. 

Highwood River below Sheep River 
For the purpose of hydraulic modelling, it was assumed that the difference between the peak discharge estimates 
at High River (Highwood River below Little Bow Canal) and at the mouth can be applied as a lateral inflow at the 
Sheep River confluence. The flood peak discharges downstream of High River have changed from the estimates 
in the Hydrology Report (Golder 2020) due to the new structures at High River. But it was assumed that the 
incremental increase in discharge downstream of High River (mostly due to the inflow from Sheep River) would 
remain the same and can still be applied at the Sheep River confluence. 

A detailed description of the approach to estimate flood frequency discharges for the four reaches of the Highwood 
River is described in Section 5.5.2. 

3.2 DTM Data 
A detailed description of the DTM data is provided in a separate study report entitled “Highwood River Hazard 
Study – Survey and Base Data Collection Report” (Golder 2017). 

3.3 Survey Data 
A detailed description of the survey data is provided in a separate study report entitled “Highwood River Hazard 
Study – Survey and Base Data Collection Report” (Golder 2017). 
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3.4 Other Hydraulic Models 
The other hydraulic models already developed for the study area are listed in Table 7. 

Table 7: Existing Hydraulic Models  

No. Study Description Program Used for Model 
Development Date Author or Source 

1 Flood Regime Study of the Highwood River at 
High River 

Backwater Computation 
Program (USACE) 

1974 
Northwest Hydraulic 

Consultants Ltd. 

2 High River Flood Risk Mapping Study HEC-2 1992 
Northwest Hydraulic 

Consultants Ltd. 

3 Supplementary Two-Dimensional Hydraulic 
Modelling for the High River Area MIKE FLOOD  2018 Golder Associates Ltd. 

 

3.5 High Water Marks 
The HWM reports and data available for this study are listed in Table 8. 

Table 8: Available High Water Mark Reports and Data 

No. Report Title Flood 
Year Author or Source 

1 High Water Mark Data – Highwood River 1986 Alberta Environment 

2 High Water Mark Data – Highwood River 1990 Alberta Environment 

3 High Water Mark Data – Highwood River 1995 Alberta Environment 

4 High Water Mark Data – Highwood River 1996 Alberta Environment 

5 High Water Mark Report – Highwood River 2005 Alberta Environment 

6 High Water Mark Report – Highwood River 2008 Alberta Environment 

7 High Water Mark Report – Highwood River 2013 
Alberta Environment and Sustainable 

Resource Development 
8 High Water Mark Data at High River 2013 Town of High River (1) 

9 Field Data Collection – Landowners High Water Marks Survey 
for Highwood River and Little Bow River Modelling 2013 M.D. of Foothills (2) 

Notes:  

(1) Provided by the Town of High River in October 2013 and documented in as part of the Golder 2015.  

(2) Provided by M.D. of Foothills in May 2016 for this study. 

3.6 Gauging Stations 
Two active Water Survey of Canada (WSC) hydrometric gauging stations are located within the study area as 
listed below: 

 05BL004 – Highwood River below Little Bow Canal; and 

 05BL024 – Highwood River near the Mouth. 

The latest rating curves of river stages versus discharges for these two stations (see Figures 14 and 15) were 
used in this study.  
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3.7 Flood Photography 
The aerial flood photography available to this study was collected by ORTHOSHOP Geomatics Ltd. for AEP on 
June 23 and 24, 2013 immediately following the 2013 flood event. The area photographed extended from a location 
20 km upstream of Longview along the Highwood River reach through the Town of High River to its confluence 
with the Bow River.  

4.0 RIVER AND VALLEY FEATURES 
4.1 General Description 
Highwood River is a tributary of the Bow River in southern Alberta. The river flow originates in the snowpack and 
glaciers of the Rocky Mountains in Peter Lougheed Provincial Park and traverses through the foothills before 
reaching the Prairies.  

In the study area, the Highwood River flows southeast along a reach of about 16 km through Longview to the 
Stimson Creek confluence (Hogg Park), then turns northeast and flows along a reach of about 29 km toward the 
Town of High River, and then flows north along a reach of about 48 km to the confluence with the Bow River 
southeast of Calgary.  

There are two major tributaries (i.e., Stimson Creek and Sheep River) within the study area. The man-made 
structures along the Highwood River and relevant for hydraulic modeling, include highway/railway bridges  
(see Table 10), weir and flood control structures. 

The upstream end of the Little Bow River study reach is located at the 5th Avenue SE in the Town of High River. 
The Little Bow River generally flows in a southeastern direction. The total length of the Little Bow River study reach 
is 14 km. The man-made structures along the Little Bow River reach include highway bridges and road culverts 
(see Table 11 and Table 12). 

4.2 Channel and Floodplain Characteristics 
4.2.1 Highwood River 
Channel Characteristics 
The study reach of the Highwood River was divided into three sub-reaches (i.e., upper reach, middle reach and 
lower reach) as shown in Figure 6.  

The upper river reach extends from the upstream study boundary to the Highwood Diversion Canal Headgates. 
The total length of the upper river reach is about 30 km. Within the upper river reach, the Highwood River has 
incisively single channel confined on both sides by valley walls. The upper river reach has typical channel bottom 
width of 60 m, bankfull width of 70 m, and bankfull depth of 3.5 m. The upper river reach has an average channel 
bed slope of 0.41% and sinuosity of 1.1. The channel bed and bank materials consist of gravel, sand, silt and clay. 

The middle river reach extends from the Highwood Diversion Canal Headgates to Highway 2 Bridge (North Bound). 
The total length of the middle river reach is about 33 km. The middle river reach has braided and multiple channels 
in which the secondary channels may convey a large amount of flow during large flood events. The middle river 
reach has typical bottom width of 50 m, bankfull width of 80 m, and bankfull depth of 3.7 m. The middle river reach 
has an average channel bed slope of 0.16% and a mild channel bed slope of 0.05% in the downstream segments. 
The average river channel sinuosity is about 1.4. The channel bed and bank materials consist of gravel, sand, silt 
and clay. 
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The lower river reach extends from Highway 2 Bridge (North Bound) to the Highwood River confluence with the 
Bow River. The total length of the lower river reach is about 30 km. This river reach is entrenched within the plains 
and mainly confined on both sides by valley walls. The river has single channel with highly convoluted meanders. 
The lower river reach has typical bottom width of 60 m, bankfull width of 80 m, and bankfull depth 3.8 m. The lower 
river reach has an average channel bed slope of 0.25% and sinuosity of 1.1. The channel bed and bank materials 
consist of sand, silt and clay. Bed rock was observed in some areas of the riverbed during the field inspection and 
survey conducted in this study.  

Floodplain Characteristics 

The floodplains along the upper river reach are relatively small. The floodplain width is typically 200 m (excluding 
the channel width) within a range of 100 to 1,000 m. The vegetation cover on the floodplains of the upper river 
reach consists mainly of grasses and scattered willows/trees.  

The middle river reach has relatively wide floodplains. The overland flows in the floodplains during large flood 
events are expected to exhibit complex flow patterns. The river floodplains situated in the Town of High River are 
mostly urban areas. A number of flood control structures have been constructed in and around High River for flood 
mitigation. The floodplain width along the middle river reach is typically 1,800 m within a range of 900 to 2,500 m. 
The vegetation cover in the un-urbanized floodplain areas consists mainly of dense trees with sparse grassland. 
The land use of the floodplains along the middle river reach includes farmland, residential and industrial areas. 

Similar to the upper river reach, the lower river reach has relatively small floodplains. The floodplain width is 
typically 70 m within a range of 30 to 1,000 m. The vegetation cover in the floodplain areas along the lower river 
reach consists mainly of grasses and scattered willows/trees. 
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4.2.2 Little Bow River 

Channel Characteristics 

The study reach of the Little Bow River channel is situated within a plain area. The river meanders and has a single 
channel. The river channel has typical bottom width of 10 m, bankfull width of 15 m, and bankfull depth of 1.2 m. 
The average river channel bed slope is about 0.17%. The average river channel sinuosity is about 1.5. The channel 
bed and bank materials consist of silt and clay. The river banks are partly vegetated along the reach upstream of 
the Little Bow Canal outlet. 

Floodplain Characteristics 

The river floodplain areas upstream of the Little Bow Canal outlet have been urbanized. The floodplain areas 
downstream of the Little Bow Canal outlet are confined on both sides by the river valley walls and are mainly 
farmlands. The width of floodplains decreases gradually from about 2,000 m at the Little Bow Canal outlet to about 
600 m at the downstream boundary. The vegetation cover in the floodplain areas consists mainly of crops, grasses 
and scattered willows/trees. 

The Highwood River floodplain areas located south of High River convey the overflows from the Highwood River 
to the Little Bow River during large flood events. There are many swales in the floodplain areas. These swales 
become active channels carrying flows when there is overflow from the Highwood River. The floodplains in the 
overflow areas are mainly farmlands.  

4.3 Major Tributaries 
Highwood River Reach 
Stimson Creek and Sheep River are the two major tributaries to the Highwood River within the study area. The 
Stimson Creek flows to the Highwood River near Hogg Park. The Sheep River flows to the Highwood River 
downstream of community of Aldersyde. Table 9 lists the relevant information about the tributaries. 

Table 9: Major Tributaries of the Highwood River within the Study Area 
No. Tributary Name Drainage Area (km2) Comment 

1 Stimson Creek 468 The Stimson Creek is joined by Pekisko Creek before flowing 
into the Highwood River 

2 Sheep River 1,565  

 

Little Bow River Reach 
No major tributary enters the Little Bow River reach within the study area. 

4.4 Bridges, Culverts and Weirs 
A detailed description of the bridges, culverts and weirs is provided in the report entitled “Highwood River Hazard 
Study – Survey and Base Data Collection Report” (Golder 2017). A summary description of these bridges, culverts 
and weirs is provided below. 
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Bridges 
There are a total of eight bridges along the Highwood River study reach (see Table 10).  

Table 10: List of Bridges within the Highwood River Study Reach 

No. Name Description Type 

1 Highway 22 Bridge 1 km South of Village of Longview 5-Span 
2 Highway 2A Bridge  Centre Street and Happy Trail 2-Span 
3 Highway 543 Bridge (George Groeneveld Crossing) 498 Ave E / 2 km North of High River 2-Span 
4 Train Bridge Between Township Road 195a and Township Road 200 3-Span 
5 Highway 2 Bridge (South Bound) 1.5 km Southeast of Aldersyde 4-Span 
6 Highway 2 Bridge (North Bound) 1.5 km Southeast of Aldersyde 3-Span 
7 Highway 547 Bridge Highway 547 and South of Range Road 285 3-Span 
8 Highway 552 Bridge Upstream of Bow River Confluence 2-Span 

 

There are a total of four bridges along the Little Bow River study reach (see Table 11). The 104th Street E 
(Range Road 290) Bridge is a new bridge constructed in 2014, and the old bridge was damaged during the June 
2013 flood. 

Table 11: List of Bridges within the Little Bow River Study Reach 
No. Name Description Type 
1 5th Street SE Bridge Between 12th Ave SE and Monteith Drive 1-Span 
2 104th Street E (Range Road 290) Bridge 4.8 km South of High River 3-Span 
3 Highway 2 West Bridge 5.5 km South of High River 3-Span 
4 Highway 2 East Bridge 5.5 km South of High River 3-Span 

 

Culverts 
There is no culvert along the Highwood River study reach. There are five culverts along the Little Bow River study 
reach (see Table 12). The 12th Avenue SE culvert was replaced in 2020 with a large culvert with a diameter of 
2.7 m.  

Table 12: Culverts within the Little Bow River Study Reach 
No. Name Description 
1 12th Avenue SE Culvert 12 Ave SE at High River 
2 Local Culvert to a Residence NE 36-18-29-4 
3 Local Culvert to a Residence NE 36-18-29-4 
4 Local Culvert to a Residence Hifab High River Transport 
5 12th Avenue SW Culvert 12 Ave SW near Southwest Dike at High River 
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Weirs and Dams 
There is one weir structure along the Highwood River study reach. The weir is located at the WSC gauging station 
(#05BL024) immediately upstream of Highway 552 Bridge. The weir is used to facilitate measurement of 
discharges by WSC. There is no dam along the Highwood Bow River study reach.  

There are no weirs or dams along the Little Bow River study reach.  

4.5 Flood Control Structures 
There are 14 flood control structures along the Highwood River study reach at High River (see Table 13). The 
flood control structures are mostly earthen barriers integrated within the pathway system in the Town of High River. 
The locations of these structures are presented in the Survey and Base Data Collection Report (Golder 2017).  

The Southwest Dike, 5th Street Dike (North and South) and Eagleview Dike were constructed after completion of 
the Survey and Base Data Collection Report. These new dikes were included in the updated hydraulic modelling. 
In addition, the 12th Avenue SW near the Southwest Dike was raised to tie in with the Southwest dike providing a 
connection between the Southwest Dike and the West Town Dike. The details for the Southwest Dike, 5th Street 
Dike (North and South) and raised 12th Avenue SW were provided by Advisian on behalf of the Town of High River. 

Table 13: Flood Control Structures in the Highwood River Study Reach  

No. Side of 
River(a) 

Length 
(m) Name Description Type 

1 Right 840 Hoeh Dike 1 7.5 km Upstream of High River Earthfill Barrier 
2 Right 635 Hoeh Dike 2 6.5 km Upstream of High River Earthfill Barrier 
3 Right 378 Bews Dike 5.3 km Upstream of High River Earthfill Barrier 
4 Right  283 Baker Creek Dike 1 South of 12 Ave. SW and West of 72 Street E Earthfill Barrier 
5 Right 70 Baker Creek Dike 2 South of 12 Ave. SW and East of 72 Street E Earthfill Barrier 
6 Right  2,194 Town Dike Happy Trails from Center Street to 12 Ave. SW Earthfill Barrier 

7 Left 2,051 Northwest Dike From South of Riverside Drive NW to South 
of Range Road 291 Earthfill Barrier 

8 Left 1,393 Golf Course Dike  South of Highwood Golf & Country Club Earthfill Barrier 

9 Left 366 Lineham Canal Dike Happy Trails Downstream of Happy Trails 
Bridge Earthfill Barrier 

10 Right 1,101 Little Bow Canal 
Dike 

Happy Trails from Center Street to 96 Street 
E Earthfill Barrier 

11 Right 2,594 Southwest Dike From 12 Ave SW to Rang Rd 291 (88 Street 
E) Earthfill Barrier 

12 Left 260 Eagleview Dike Ties into Lineham Canal Dike, part of Highway 
2A Earthfill Barrier 

13 Right 519 5 Street Dike North West of 5 St NE and South of 498 Ave E Earthfill Barrier 
14 Right 490 5 Street Dike South West of 5 St NE  Earthfill Barrier 

Note:  

a) Right and left sides of the river are relative to an observer looking downstream. 
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5.0 MODEL CONSTRUCTION 
5.1 HEC-RAS Program 
5.1.1 Program Description 
The HEC-RAS program (Version 5.0.7) was used to develop a coupled one/two-dimensional (1D/2D) hydraulic 
model for the study area. 

The HEC-RAS program was developed by the Hydrologic Engineering Center (HEC) of the U.S. Army Corps of 
Engineers (USACE). The software has a graphical user interface, separate hydraulic analysis components, data 
storage and management capabilities, and graphics and reporting facilities. HEC-RAS is a commonly used 
program in North America and around the world. 

The HEC-RAS program was designed to perform one-dimensional (1D), two dimensional (2D) or combined 1D 
and 2D hydraulic calculations for a full network of natural and constructed channels. The program supports steady-
state and unsteady-state hydraulic simulation. HEC-RAS can be used to calculate water surface profiles for 
gradually varied flow. In this study, the program was used for coupled 1D/2D quasi steady-state simulation.  

The program can be used to simulate the effects of various obstructions such as bridges, culverts, weirs, levees 
and other structures. The program is capable of simulating the water surface profiles associated with subcritical, 
supercritical and mixed flow regimes.  

The HEC-GeoRAS module (Version 10.2) was used to prepare cross section data based on the recent LiDAR and 
river survey data (Golder 2017). HEC-GeoRAS is an ArcGIS extension tool specifically designed to create a HEC-
RAS import file from geospatial data. The 2D model area was developed within the HEC-RAS model. 

5.1.2 General Model Setup 
The study area around High River is known for its complex hydraulic conditions during large flood events. General 
limitations of 1D hydraulic models based on cross sections would require simplifications, approximations and 
professional judgement to adequately simulate the complex flow conditions. A 2D modelling approach for the right 
floodplain area of the Highwood River at High River has the benefit of directly modelling the flow splits between 
the Highwood River and the Little Bow River without deriving flow change amounts and detailed modelling of the 
overland flow areas. The 2D modelling approach also allows for direct detailed inundation mapping without 
interpolating water levels between cross sections. 

The modelling approach includes the following: 

 1D model for the full length of the Highwood River study reach based on surveyed river cross sections except 
for the right floodplain at High River and downstream of High River. 

 2D model for the right floodplain of the Highwood River from approximately 4 km upstream of High River to 
1 km downstream of the Highway 2 Bridge and the full length of the Little Bow River.  

The 1D and 2D model domains are connected along a series of lines (lateral structures) that first follow roughly 
the right top of bank for the Highwood River, then the town dikes and then again, the right top of bank downstream 
of the Town. The Little Bow River is modelled in a full 2D model to avoid any further internal boundary conditions. 
The 2D model area and lateral structures are shown in Figure 2. 
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Two separate topographies were used for the hydraulic modelling: 

 Pre-dike conditions (conditions as of 2013 Flood): Topography at the time of the 2013 flood event. At that 
time, limited flood control structures were place, resulting in wide-spread flowing of the Town of High River 
and surrounding floodplains.  

 Post-dike conditions (conditions as of 2021): Topography was updated to include completed flood control 
structures within the study area to account for current conditions, including the Southwest Dike, raised 12th 
Avenue SW and 5th Street Dikes. 

The coupled 1D/2D HEC-RAS model with pre-dike conditions was calibrated using low flows conditions, 2005 and 
2013 flood events, and rating curves at two hydrometric gauging stations (05BL004 and 05BL024). The underlying 
topography of the calibrated model was then updated to represent post-dike conditions. The post-dike model was 
used to simulate the 13 floods from the 5- to the 1,000-year events. 

The model domains were defined to cover inundation extents of the largest flood event to be simulated. The 
approximate maximum flood extents of the 1,000-year flood event were estimated using a rough HEC-RAS 2D 
model before the detailed modelling was commenced.  

To account for the downstream boundary effects, a short study reach of the Bow River was included in the 1D 
model, the cross sections along the Bow River study reach were obtained from the Bow and Elbow River hydraulic 
model prepared for the Bow and Elbow River Hazard Study (Golder 2022). 

Flow Separation within 1D Model 
The 1D HEC-RAS model is based on assumed constant water level at each cross section including both main 
channel and overbank areas. This assumption also applies to any side channels included in each cross section 
unless these side channels are explicitly represented with separate branches in the model.  

The amount of flow separation between main and branch channels is calculated by HEC-RAS using the optimized 
calculation method. Junction hydraulics and flow splits are modelled using the energy equation, which is the 
standard procedure in HEC-RAS for steady-state flow simulation (USACE 2016a). The flow split is initially 
estimated but subsequently optimized by the model. The optimization algorithm works best when the initial flow 
split ratios are close to the optimized solution. The optimized flow split estimates are provided in Section 5.4.4. 

There is one separate branch along the Highwood River study reach (see Figure 7) represented in the model. The 
separate branch extends from Station 62,397 to Station 60,061. The separate branch is introduced in the model 
because the side channel is located far away from the main channel. The initially assumed flow split ratio for this 
side channel is 50%. 
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Figure 7: A Separate Branch along the Highwood River Study Reach Represented in the Hydraulic Model 
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5.1.3 Boundary Conditions 
The coupled 1D/2D HEC-RAS model require specification of boundary conditions at all open and internal 
boundaries: 

 Discharge at the upstream end of the Highwood River study reach. 

 Point source of flow at the upstream end of the Little Bow River within the Town of High River (within the 2D 
model area). 

 Inflow at two large tributaries: Stimson Creek and Sheep River. 

 Normal flow condition (with an estimated energy slope of 0.53%) at the downstream end of the Little Bow 
River study reach. 

 Normal flow condition (with an estimated energy slope of 0.22%) at the downstream end of the Bow River 
study reach for the calibration runs and a stage-discharge curve at the most downstream cross section of the 
Highwood River for the flood frequency runs. 

Figure 8 presents the flow change locations represented in the model. A list of the open and internal boundary 
conditions is provided in Table 14. 

During an extreme flood event, flood water would spill from the Highwood River into the little Bow River. This 
results in a reduction of flow along the Highwood River between Cross Section 53398 and Cross Section 48568. 
The amount of flow that leaves the Highwood River (1D model domain) and spills into the Little Bow River (2D 
model domain) is being  automatically calculated as an internal boundary. 
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Table 14: Model Boundary Conditions for Model Calibration and Validation 

No. Stream Station  
(m) Description Type 

1 

Highwood River 

93299 Inflow at Upstream Boundary External 

2 77158 Inflow from Stimson Creek External 

6 14238 Inflow from Sheep River External 

7 116 (Bow River) Normal Flow Depth at Bow River cross section of 
0.22% External 

8 

Little Bow River 

2D Model 
Connections Overflow from Highwood River Internal 

9 
2D Model 

Downstream 
Boundary 

Normal Flow Depth with Energy Slope of 0.53% External 

 

5.2 Geometric Data Base 
5.2.1 1D Model – Highwood River Cross Sections 
The locations of the cross sections in the 1D model domain were selected based on the locations of the surveyed 
cross sections and modelling requirements. The cross section data were obtained from the following sources: 

 River survey data collected in 2015 and 2016 (Golder 2017); and 

 2015 LiDAR data provided by AEP. 

The alignments of the cross sections in the floodplain areas were defined in consideration of the following: 

 Simulated water surface isolines using supplementary 2D modelling; 

 Topographic contours;  

 Estimated flow directions; and  

 Key structures. 

Cross section alignment on the floodplains that are covered within the 1D model domain were defined so that 
cross section lines are approximately perpendicular to the expected flow direction.  

HEC-GeoRAS was used to define the main channels, overbank flow paths, bank stations, cross section river 
stations, and the connections between the main and branch channels.  

Table 15 provides an overview of the Highwood River reaches and the number of cross sections in each reach 
represented in the model. 
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Table 15: Cross Sections Used in the Model – Highwood River reaches 
River Name in 

HEC-RAS 
Reach Name in 

HEC-RAS Description of Reach 
From River 

Station  
(m) 

To River 
Station  

(m) 
Length 

(m) 
Number 
of Cross 
Sections 

Highwood River US To Rge300 Upstream Boundary to Range Rd. 300 93299 62397 30,902 319 
Highwood River Rge300 To Rge 295 Range Rd. 300 to Range Rd. 295 62349 60131 2,218 19 

Highwood River LitBowToDS Range Rd. 295 to Sheep River 
Confluence 60061 14391 45,670 401 

Highwood River SheepRiverToDS Sheep River Confluence to Highwood 
River Confluence 14238 116 14,122 102 

SideRge300To295 SideRge300To295 Range Rd. 300 to Range Rd. 295 Side 
Channel 1446 88 1,358 15 

Bow River USReach Bow River Upstream Boundary to 
Highwood River Confluence 5714 2755 2,959 14 

Bow River DSReach Highwood River Confluence to Bow 
River Downstream Boundary 2434 393 2,041 7 

TOTAL 877 

 

The total length of the Highwood River study reach is 93 km. The river reach is represented by 841 cross sections, 
with an average spacing of approximate 110 m between adjacent cross sections.  

5.2.2 2D Model – Little Bow River and Town of High River Area 
The Highwood River right floodplain from upstream of High River to 1 km downstream of the Highway 2 bridge 
crossing including the Little Bow River study reach was modelled using the 2D model. The surveyed cross sections 
along the Little Bow River were used to develop a continuous interpolated bathymetry surface that was combined 
with the LiDAR DTM. The 2D model area was covered with a mesh size ranging from 40 x 40 m to 10 x 10 m. 
Larger elements were used on the relatively flat floodplains, and smaller elements were used along the Little Bow 
River main channel and in areas where topographic details are important to adequately simulate the local hydraulic 
conditions. 

The buildings within the Town of High River were incorporated in the DTM by artificially increasing the elevation 
by 10 m.  

Several breaklines were used in the 2D model domain along linear features such as roads, railways, and the Little 
Bow Canal. The total length of the Little Bow River study reach is 14 km. 

The 2D model area is connected to the 1D model reach of the Highwood River using lateral structures. These 
lateral structures allow for flow exchanges from the 1D model reach into the 2D model area and vice-versa.  

5.2.3 Roughness Coefficients 
The left and right bank stations defining the Highwood River main channel were determined using HEC-GeoRAS 
based on the 2015 LiDAR data, 2016 aerial imagery and survey data. Manning’s roughness n values were 
specified using the distributed roughness approach, which allows for multiple, varying roughness values within 
each cross section. The initial roughness distribution was specified based on the following data:  

 Bank lines established from the LiDAR data, aerial imagery and surveyed data to identify the main channels; 

 Land use information from the M.D. of Foothills; and 

 Street and cadastral data from the Town of High River. 
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Eight roughness classes were used for the model setup. The initial Manning’s n values assigned to the classes 
are listed in Table 16. These initial values were selected based on channel bed materials, vegetation types, etc. 
(Chow 1959; USACE 2016b). These roughness values were modified at some locations during the model 
calibration process. The roughness values were applied to the cross sections within the 1D model reach and the 
2D model area using HEC-GeoRAS and RAS Mapper. Figure 9 shows the distribution of the roughness classes. 

Table 16: Roughness Classes and Initial Manning’s n Values 
Number Description Initial Manning’s n 

1 Rivers-Main Channel 0.030 ~ 0.040 
2 Urban Mixture 0.080 
3 Golf Course 0.080 
4 New Town 0.070 
5 Ponds 0.038 
6 Grassland/Farmland 0.050 
7 Trees/Bushes 0.100  
8 Roads 0.028 
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5.2.4 Bridges, Culverts, Weirs and Dams 
The hydraulic structure geometries used in the HEC-RAS model were defined based on the following data sources:  

 River and bridge surveys conducted in 2015 and 2016 (Golder 2017); and 

 As-built drawings provided by AEP in 2016 and 2021. 

All existing bridges, culverts and weirs were represented in the HEC-RAS model, including those which may not 
affect water levels during floods (e.g., clear span bridges with sufficient freeboards). There are no dams within the 
study area.  

1D Model Reach 
The bridge deck, pier and abutment information were included in the model. Losses through bridges were 
calculated in the model using the energy equation (i.e., standard step method). Flows over the bridge and 
approaching embankment were calculated using the standard weir equation. 

The initial values of the contraction and expansion coefficients at bridges were selected to be 0.3 and 0.5, 
respectively. These are typical values listed in the HEC-RAS User Manual. They were modified at some locations 
during the model calibration process. 

The bridges were modelled using the cross sections upstream and downstream of the bridges. Cross sections cut 
along the centerlines of the bridges were not used. This is because the lengths of upstream and downstream cross 
sections are different in some cases, and this would result in levees and ineffective flow areas being misplaced 
along the bridge cross sections. 

To properly model overland flows that can bypass bridges on floodplains, the multiple flow analysis was 
implemented. This allows the HEC-RAS model to calculate distribution of flows that are conveyed through the 
bridge openings and bypassed around the bridges in the floodplains. The bypassed flow in multiple analysis was 
modelled as an open channel flow. Not using the multiple flow analysis approach would result in bypassed flows 
being modelled as flows over a broad-crested weir. 

There are large variations of bridge types, abutments, approaches and embankments within the study area. At 
individual bridge locations, ineffective areas upstream and downstream of the bridges were carefully selected. 
This included selection of permanent and non-permanent ineffective areas where appropriate.  

There are no culverts along the Highwood River reach. 

The WSC weir upstream of the Highway 552 Bridge (see Section 4.4) is an uncontrolled overflow weir installed in 
the riverbed. The weir has a crest elevation of 962.26 m and a width of 1.7 m. This weir was modelled as a broad 
crested weir. The initial weir coefficient value was selected to be 1.4 and was confirmed during the model 
calibration process. 

2D Model Reach 
The bridges along the Little Bow River were modelled as culverts with equivalent opening areas in the 2D model 
area. The pertinent structure information including size, length, upstream invert and downstream invert elevations 
for each culvert were specified in the model. For the culverts in the 2D domain, entrance and exit loss coefficient 
of 0.5 and 1 were used, respectively. 
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The initial values of the contraction and expansion coefficients at the culvert locations were selected to be 0.3 and 
0.5, respectively. They were modified at some locations during the model calibration process. 

5.2.5 Flood Control Structures 
Flood control structures considered in this study were identified in collaboration with AEP. Only structures that are 
regularly maintained by the stakeholders and designed to provide a certain level of protection were included in this 
study. Private flood protection berms or dikes are not considered official flood control structures. 

Flood control structures within the 1D model reach were represented as levees. The top-of-levee elevations were 
based on the LiDAR data obtained prior to the 2013 flood event for model calibration, and based on surveyed data 
(Golder 2017) for simulation of flood frequency profiles. 

Flood control structures within the 2D model area were represented as breaklines and weirs. Some flood control 
structures are implemented as lateral structures that connect the 1D model reach with the 2D model area at High 
River. 

5.3 Model Calibration and Validation 
5.3.1 Methodology 
The Manning’s n and contraction/expansion coefficients for bridges and culverts are the two primary model 
parameters which values were adjusted, if necessary, in calibrating the HEC-RAS model. Selection of initial 
Manning’s n values included consideration of riverbed/bank materials, vegetation cover, site information collected 
during the field inspection, and Golder’s experience from previous hydraulic modelling studies.  

Manning’s n values may reduce with increased stage. Both low flow and high flow calibrations were performed to 
determine appropriate Manning’s n values across a wide range of flows. The following scenarios were included in 
the model calibration and validation: 

 Low Flow Calibration: The surveyed water levels and measured flows during the river surveys were used for 
the low flow calibration. 

 High Flow Calibration: Available HWMs and peak flow estimates for the 2005 and 2013 flood events were 
used for high flow calibration. These two flood events were selected because they are the largest events in 
recent history and have been well-documented in terms of peak flow estimates and available HWMs. 

 Calibration based on Gauging Station Data and Rating Curves: The stage-flow rating curves at the two active 
WSC gauging stations (i.e., 05BL004 and 05BL024) were used for the model calibration. 

 High Flow Validation: Available HWMs and peak flow estimates from other historic flood events were used 
for the model validation without changing the calibrated model parameter values. 

The model calibration process involved multiple iterations to adjust the model parameter values, conduct 
simulations, and compare the simulated water levels to the HWMs (for high flow calibration), the surveyed water 
levels (for low flow calibration), or the water levels as indicated by the rating curves. The objective of the model 
calibration was to achieve good matches between the simulated water levels and the HWMs or water levels. 
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The model validation process involved simulation of the flood conditions not used in the model calibration by 
maintaining the calibrated model parameter values, and comparing the simulated water levels to the surveyed 
HWMs or recorded water levels. The objective of the model validation was to confirm if the calibrated model can 
be reliably used to simulate other flood flow conditions. The results of the model validation are discussed in 
Section 5.3.5. 

All calibration and validation model runs were completed using the pre-dike conditions present during the 2013 
flood event. 

5.3.2 Low Flow Calibration 
5.3.2.1 Highwood River  
The Highwood River channel roughness values were calibrated based on the measured discharges and water 
level data collected during the hydraulic survey. The surveyed river discharges varied from 4.6 m³/s to 17.2 m³/s, 
which were in a range of 4% to 17% of the 2-year flood peak discharge at the Highwood River below the Little 
Bow Canal (118 m3/s). 

Figures A-1a, A-1b, A-1c and A-1d in Appendix A compare the simulated water surface profile to the measured 
water levels for the low flow conditions. Table A.1 in Appendix A presents the differences between the simulated 
and measured water levels. The average difference between the simulated and measured water levels was -
0.01 m, with individual differences ranging from -1.36 m to 0.58 m (see Figure 10). At 13 of the 841 cross sections 
(1.5%) along the Highwood River, the simulated water levels were at least 0.30 m higher than the measurements. 
At 50 of the 841 cross sections (5.9%), the simulated water levels are at least 0.30 m lower than the measurements. 

The calibrated channel Manning’s n values for low flow conditions range from 0.053 to 0.095. These roughness 
values appear relatively high for rivers with gravel and cobble bed materials (Chow 1959), reflecting the large 
apparent roughness under the low flow conditions. The water levels of the low flow conditions were likely affected 
by other local features such as gravel bars, debris, and pool-riffle sequences. 

5.3.2.2 Little Bow River  
Low flow calibration was not performed for the Little Bow River in the coupled 1D/2D model. 

 

.  
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5.3.3 High Flow Calibration  
5.3.3.1 Highwood River 
The HEC-RAS model for the Highwood River study reach was calibrated based on the 2005 and 2013 HWMs. 
The 2005 and 2013 floods on the Highwood River at the Town of High River have estimated return periods of 
about 35 and more than 100 years, respectively. 

Firstly, the 2005 HWMs were used to compare with the simulated water levels for adjusting the initial values of the 
channel Manning’s n and bridge contraction/expansion coefficients, where necessary. The 2013 HWMs were 
subsequently used to adjust the values of the floodplain Manning’s n and the bridge contraction/expansion 
coefficients, where necessary. The model calibration was achieved by adjusting the model parameter values in a 
way that the simulated water levels were in good match with the HWMs. 

In simulating the 2013 flood, all bridges in the HEC-RAS model were assumed to remain in place, and no debris 
accumulation was modelled. This assumption may result in locally underestimated water levels upstream of the 
bridges, as there were large debris noted at several bridges during the 2013 flood. 

Table 17 lists the discharges used for simulating the 2005 and 2013 floods. 

Table 17: Highwood River Peak Flow Estimates Used for the Model Calibration (1) 

River Reach 
2005 Flood 2013 Flood 

Discharge 
(m3/s) Comment Discharge 

(m3/s) Comment 

Upstream Boundary to Hogg 
Park 268(1) Estimated by Golder 1,550(1) Estimated by Golder 

Hogg Park to Little Bow Canal 771(2) Estimated by Golder 1,800(3) Provided by WSC 

Little Bow Canal to Sheep River 671 Recorded data at WSC 
Station 05BL004 1,100 Provided by AEP 

Sheep River to Highwood River 
Confluence 1,340 Recorded data at WSC 

Station 05BL024 2,320 Provided by AEP 

Highwood River Confluence to 
Downstream Boundary 2,540 Based on the Bow and Elbow 

River Hazard Study 3,470 Estimated based on 
HWMs 

Notes: 
(1) The discharges at the upstream boundary were estimated by proportion based on the drainage area using the recorded peak flow at 
Highwood River at Diebel’s Ranch (05BL019). 
(2) The discharges were estimated based on the peak flow relationship between Highwood River below Woman’s Coulee and Highwood River 
below Little Bow Canal (Golder 2020).  
(3) The discharges vary through the Town of High River due to the overflow to the Little Bow River. 

Figures A-2a, A-2b, A-2c, A-2d in Appendix A compare the simulated water surface profile to the measured water 
levels for the 2013 flood. Tables A.2a, A.2b and A.2c in Appendix A summarize the differences between the 
simulated and measured HWMs from various sources (AEP, Town of High River and M.D. of Foothills). Simulated 
water surface profiles for the 2013 flood were presented for the area close to High River (from river station 59610 
to 39473) and from quasi-unsteady model for the upstream and downstream of the Town. Some of the 2013 flood 
HWMs were located at large distances away from the river main channel, and may not accurately represent the 
water levels along the river main channel. Therefore, the HWMs along the river main channel were separated from 
the HWMs on the floodplains. The HWMs along the main channel were considered more reliable in representing 
the actual water levels along the Highwood River. 
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As shown in Figure A-2d, the downstream river reach between Station 20,000 m and Highwood River confluence 
is relatively steep with an average slope of 0.4%. Supercritical flow may occur at some locations along this reach. 
However, based on the simulation results for the 2013 flood which has a return period higher than 100 years, the 
simulated flow conditions were subcritical for the majority of cross sections.  

The average difference between the simulated and measured water levels is -0.10 m for HWMs surveyed by AEP, 
-0.05 m for those surveyed by Town of High River, and -0.06 m by M.D. of Foothills with individual differences 
ranging from -3.58 m to +1.42 m (see Figure 11). 

The simulation results for the 2005 flood are graphically presented in Figures A-3a, A-3b, A-3c, A-3d, A-3e in 
Appendix A. Table A.3 in Appendix A shows the differences between the simulated and measured water levels. 

The calibrated main channel Manning’s n values for the high flow conditions range from 0.024 to 0.040, which are 
within the typical range of roughness values for similar rivers with gravel and cobble bed materials under high flow 
conditions (Chow 1959).  
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5.3.3.2 Little Bow River 
Flood waters from the Highwood River spilled into the Little Bow River basin at High River during the 2005 and 
2013 floods. The 2D model for the Little Bow River reach and the floodplains was calibrated based on the 2013 
flood data, which were used to compare with the simulated water levels for adjusting the initial values of the 
Manning’s n and bridge contraction/expansion coefficients, where necessary. There were no HWMs along the 
Little Bow River for the 2005 flood.  

The amount of overflow from the Highwood River to the Little Bow River is automatically determined by the 
combined 1D/2D model through the lateral structures. 

Since there are no cross sections within the 2D model domain, water levels were extracted from the 2D model 
results along the Little Bow River main channel in regular intervals of 100 m. 

Tables A.2d and A.2e in Appendix A shows the differences between the simulated water levels and HWMs for the 
2013 flood within the 2D model domain which covers the Little Bow River. 

The average difference between the simulated water levels and HWMs along the Little Bow River reach 
was -0.08 m based on the HWMs surveyed by AEP and 0.00 m based on the HWMs surveyed by the Town of 
High River, with individual differences ranging from -0.55 m to 0.89 m (see Figure 12). 

The calibrated channel Manning’s n value for high flow conditions was 0.060, which is within the typical range of 
roughness values for similar rivers during high flow conditions (Chow 1959).  
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5.3.4 Stage-Flow Rating Curves 
Additional model calibration was conducted based on the stage-flow rating curves for the following WSC gauging 
stations: 

 05BL004 – Highwood River below Little Bow Canal; and 

 05BL024 – Highwood River near the Mouth. 

The simulated water levels at these two stations were compared to those indicated by the rating curves shown in 
Figure 13 and Figure 14. The actual measurements used to develop the rating curves by WSC were plotted in 
these figures. The results shown in these two figures are summarized below: 

 Figure 13 shows that the simulated and measured water levels at WSC Station 05BL004 are comparable, 
particularly during high flows. This shows that the calibrated model can be reliably used for simulating flood 
flows at the gauging station. The calibrated Manning’s n value of 0.040 remains as a constant for river 
discharges greater than 35 m³/s.  

 Figure 14 shows that the simulated and measured water levels at WSC Station 05BL024 are comparable for 
the full range of flows. For high flows, the simulated water levels are in good agreement with the actual 
measurements. This shows that the calibrated model can be reliably used for simulating flood flows at the 
gauging station. The calibrated Manning’s n of 0.024 remains as a constant for river discharges greater than 
80 m³/s.  
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5.3.5 High Flow Validation 
The calibrated model was validated based on the information for the 1986, 1990, 1995, 1996 and 2008 flood 
events with estimated return periods of 2, 8, 50, 2 and 10 years, respectively. The model was validated only for 
the Highwood River study reach since no additional HWM information was available for the Little Bow River. The 
validation was completed using pre-dike conditions. 

Table 18 lists the discharges used for simulating the flood events. The flood peak discharges in this table are for 
the river reach between Highwood Diversion Canal headgates and Highwood River mouth, where the HWMs are 
available for validation. 

Table 18: Highwood River Peak Flow Estimates Used for the Model Validation  

River Reach 
Peak Flow Estimate 

(m3/s) Comment 
1986 1990  1995 1996 2008 

Hogg Park to Little Bow Canal 117 288 923(1) 119 371 Estimated by Golder 
Little Bow Canal to Sheep River 117 288 803 119 371 Recorded data by WSC 
Sheep River to Highwood River Mouth 162 447 1120 164 769 Recorded data by WSC 

Note:  
(1) Estimated based on the peak flow relationship between Highwood River below Woman’s Coulee and Highwood River below Little Bow 
Canal (Golder 2020).  

The model validation results are presented in Figures A-4a~e (1986 Flood), A-5a~e (1990 Flood), A-6a~e (1995 
Flood), A-7a~e (1996 Flood) and A-8a~e (2008 Flood) in Appendix A. In general, the simulated water levels match 
well with the surveyed HWMs along the Highwood River study reach for the five flood events. The simulated water 
levels in the Town of High River are slightly higher than the surveyed HWMs.  

The average differences between the simulated water levels and the surveyed HWMs are presented in Table 19. 
The modelling results show that the calibrated values of Manning’s n and contraction/expansion coefficients are 
valid. The validation results show that the calibrated values of Manning’s n and contraction/expansion coefficients 
can be reliably used to simulate the river floods with return periods of 2 to 1,000 years. 

Table 19: Difference between Simulated and Surveyed Water Levels for Model Validation 

Historical Flood 
Simulated Water Levels minus HWM Elevations (m) 

Average  Minimum Maximum Average Absolute 
1986 0.10 -1.46 0.97 0.75 
1990 0.26 -0.85 1.74 0.52 
1995 0.07 -1.38 0.54 0.34 
1996 0.46 -0.26 0.89 0.64 
2008 0.25 -0.96 2.49 0.61 
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5.3.6 Calibration Results 
The HEC-RAS model for the Highwood River and Little Bow River reaches was calibrated for the low flow and 
high flow conditions for the pre-dike conditions. The calibrated model was validated for the Highwood River reach 
only, also for the pre-dike conditions. The model calibration and validation results are summarized as follows: 

 The low flow calibration results show that the channel Manning’s n values for the low flow conditions are 
much higher than those for high flow conditions. Because the calibrated model is primarily used for flood 
modelling, the calibrated Manning’s n values for the high flow conditions were used in subsequent flood 
simulation. 

 The high flow calibration results show that the simulated water levels compare well to the available HWMs. 
The channel and floodplain Manning’s n values, as well as contraction and expansion loss coefficients at 
bridges and other locations, were calibrated based on the 2005 and 2013 flood HWMs. The calibrated 
channel and floodplain Manning’s n values for high flow conditions are within the typical range of roughness 
values for similar rivers and floodplains (Chow 1959). 

 The calibration results based on the stage-flow rating curves for the two WSC gauging stations show that 
constant Manning’s n values for the Highwood River main channel can be reliably used for simulating flood 
flows with return periods of 2 to 1,000 years. 

 The validation results show that the simulated water levels generally compare well with the HWMs, although 
the simulated water levels within the Town of High River were slightly higher than the HWMs. The calibrated 
model for the Highwood River is considered valid. 

In conclusion, the calibrated HEC-RAS model, set up with one geometry file, can be reliably used in this study for 
simulating various flood events with return periods ranging from 2 to 1,000 years.  

5.4 Model Parameters and Additional Setup Considerations 
5.4.1 Manning’s Roughness Coefficient 
5.4.1.1 Channel Roughness 
The ranges of calibrated channel roughness values are presented in Table 20. The longitudinal distribution of the 
roughness values along the Highwood River shown in Figure 15. Roughness value alone the Little Bow River is 
constant.  

Table 20: Calibrated Channel Roughness Values 
River Reach Calibrated Channel Manning’s n Value 

Highwood River 0.024 ~ 0.040 
Little Bow River 0.060 
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No HWM information was available for the upper reach of Highwood River between the upstream boundary and 
Woman’s Coulee at the Highwood Diversion Canal Headgates. A constant Manning’s n value of 0.040 was 
selected for this upper river reach in consideration of the following: 

 The Manning’s n value for the upper river reach was selected to be the same as the calibrated Manning’s n 
value for the river reach immediately downstream, because the channel bed materials and sinuosity of these 
two river reaches are similar. 

 The channel bed materials in this upper Highwood River reach are similar to the Upper Elbow River. The 
Manning’s n value for the Upper Elbow River was calibrated to be 0.045 in the Bow and Elbow River Hazard 
Study (Golder 2022). For the 2013 floods, the simulated flow depths along the Upper Elbow River are typically 
2.5 m (Q=1,240 m³/s), which is smaller than the typical flow depth of 4.5 m (Q=1,550 m³/s) along the upper 
Highwood River reach. River channel Manning’s n value typically decreases with increased flow depth. 
Therefore, the slightly lower Manning’s n value (i.e., 0.040) for the upper Highwood River reach than that for 
the Upper Elbow River (i.e., 0.045) is considered reasonable.  

 The calibrated Manning’s n has a constant value of 0.060 for the low flow conditions along the upper reach 
of the Highwood River. This indicates a constant value of 0.040 can also be reasonably applied for the high 
flow conditions along the same river reach.  

The main channel Manning’s n values for the lower reach of Highwood River between Highway 547 Bridge and 
Highwood River mouth, were calibrated to be in a range of 0.024 to 0.025. These values are relatively low in 
comparison to typical values (Chow 1959), but they are considered representative of the apparent river channel 
roughness in consideration of the following factors: 

 The channel in this reach is incisively confined; 

 Bed rock bed condition was visible along this reach during the field inspection conducted by Golder; and 

 The calibrated Manning’s n values for this reach were validated based on the 1986, 1990, 1995, 1996, 2005 
and 2008 flood data. 
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5.4.1.2 Overbank Roughness 
During the high flow calibration process, the initially estimated Manning’s n values for the overbank areas were 
adjusted for those areas where the simulated water levels were largely different from the HWMs. Table 21 presents 
the final Manning’s n values based on various land uses on the floodplains. 

Table 21: Manning’s n Values for Various Land Uses on the Floodplains 
Land Use Initial Manning’s n Value Calibrated Manning’s n Value 

Urban Mixture 0.080 0.100 ~ 0.200 (1) 

Golf Course 0.080 0.080 
New Town 0.070 0.070 ~ 0.200 (2) 

Ponds 0.038 0.038 
Grassland / Farmland 0.050 0.050 ~ 0.080 (2) 

Trees / Bushes 0.100 0.100 ~ 0.105 (2) 
Roads 0.028 0.028 

Notes:  
(1) Manning’s n values in the urban mixture were reduced as the footprint of the buildings were elevated in the DTM for 2D model domain. 
(2) Manning’s n values in 2D domain were increased because of calibration compared with the 1D domain 

5.4.2 Expansion and Contraction Coefficients 
During the calibration process, some of the values of the contraction/expansion coefficients were adjusted. The 
calibrated contraction coefficient values range from 0.1 to 0.5, and the calibrated expansion coefficient values from 
0.3 to 0.8.  

5.4.3 Obstructions and Ineffective Flow Areas 
Considerable efforts were spent to identify and define the ineffective flow areas so that one geometry file can be 
used to simulate various floods with return periods of 2 to 1,000 years. The ineffective flow areas were defined in 
considerations of local topography, structures, and flow connection between adjacent cross sections. 

The following three types of ineffective flow areas were implemented in the model setup: 

 Topographical low areas such as ponds: permanent ineffective flow areas were specified to block off low-
lying areas that do not effectively convey flows. 

 Topographical low areas that can be activated: non-permanent ineffective flow areas are specified to block 
off low-lying areas that can become active after the water level is above a certain elevation. 

 Bridge decks and embankments: ineffective flow areas are specified at the cross sections upstream and 
downstream of the bridges to block off the flow areas if the water level is lower than the top-of-embankment 
elevation.  

5.4.4 Flow Splits, Islands and Diversions 
The automatic flow split optimization algorithm in HEC-RAS was enabled for simulating the flow split between the 
main and side channel upstream of High River. There are no other flow splits within the 1D model reaches. 

The Highwood Diversion Canal and Little Bow Diversion Canal are not represented in the HEC-RAS model. The 
flow conveyance in these two canals is considered to be relatively small during flood events. 
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5.5 Open Water Flood Frequency Profiles 
5.5.1 Post-Dike Production Model 
A hydrology assessment was conducted for the Highwood River watershed for AEP by Golder (Golder 2020). The 
peak flows were estimated based on the watershed conditions before the June 2013 flood event (pre-dike 
conditions). Since then, additional dikes were constructed in the study area and some segments of the existing 
dikes were raised at High River. These structures include the Southwest Dike, 5th Street Dike (North and South) 
and the raised segment of 12th Avenue SW constructed in 2020. A post-dike HEC-RAS production model was 
developed based on the calibrated, pre-dike model to account for the hydraulic effects of the dikes constructed 
after the 2013 flood event. 

The flood flow splits between the Highwood River and the Little Bow River at High River are automatically 
calculated within the coupled 1D/2D model. The flow exchange happens at the connection lines between the 1D 
model domain (Highwood River) and the 2D model domain (floodplain areas in and around High River). Flood 
events in the Highwood River that overtop its banks results in flows leaving the Highwood River and entering the 
Little Bow River floodplains. However, there may be some other locations where flood waters flow back into the 
Highwood River if water levels are higher on the Highwood River floodplain than in its channel. 

One of the benefits of the coupled 1D/2D model approach is that the flow exchange distribution is calculated based 
on the underlying topography including dikes. Therefore, it is expected that the model represents post-dike 
conditions, based on the calibrated roughness and contraction/expansion values, and is adequately representing 
flood flow patterns under current conditions. 

Surface water profiles and water levels within the 2D model area were simulated in quasi-steady mode for the 2-, 
5-, 10-, 20-, 35-, 50-, 75-, 100-, 200-, 350-, 500-, 750- and 1,000- year flood events using the post-dike production 
model.  

5.5.2 Flood Peak Discharges within the Study Area 
Highwood River Reach from the Upstream Boundary to Stimson Creek 
There are no peak flow estimates at the Highwood River upstream boundary in the 2020 hydrology study (Golder 
2020). The flood peak flows at the Highwood River upstream boundary were estimated based on the area power 
factors of the regional relationships (see Figure 16). The Highwood River drainage area at the upstream end of 
the model near Longview is approximately 1196 km2. Stimson Creek joins the Highwood River at river station 
77158, approximately 12 km downstream of the Highway 22 bridge in Longview with a total drainage area 468 km2. 
The estimated discharges are listed in Table 22. 

Highwood River Reach from Stimson Creek to High River 
The flood peak discharges for the Highwood River reach upstream of High River and below Stimson Creek were 
estimated using supplemental hydraulic modelling (Golder 2018) based on pre-dike conditions. These discharges 
were then used for the post-dike production model. 

When flood discharges in the Highwood River reach approximately 340 m3/s, flood waters start spilling over its 
right banks, flowing on its right floodplain south of the Highwood River, and discharging into the Little Bow River 
basin. Approximately between Woman’s Coulee upstream of High River and 498th Avenue E downstream of High 
River, discharges in the Highwood River vary depending on how much water spills over and at some locations 
flows back. The discharge distribution between the main channel of the Highwood River and the amount of water 
that spills into the Little Bow River is calculated automatically in the coupled 1D/2D HEC-RAS model. 
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Figure 16: Relationships between Flood Peak Flows and Drainage Areas  

Highwood River Reach from High River to Sheep River 
The discharges in the Highwood and Little Bow Rivers downstream of High River are the result of the hydraulic 
modelling. The sum of discharges in the Highwood River and Little Bow River downstream of High River should 
theoretically be the same as the discharge in the Highwood River upstream of High River (below Stimson Creek). 
However, slight differences were observed for some return periods. Reasons for these small mass balance errors 
may be the large and complex model domain which requires the model to run for a long time with fixed discharges 
to reach steady state conditions. However, these small mass balance errors are considered to have a negligible 
effect on simulated water levels for the purpose of flood inundation mapping. 

A summary of the peak flood discharges for the various return periods for the Highwood River reaches upstream 
and downstream of High River, and for the Little Bow River downstream of High River for post-dike conditions 
based on the results of the coupled 1D/2D HEC-EAS model is listed in Table 22. 
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Table 22: Highwood River and Little Bow River Discharges in the High River Area (Post-Dike Conditions)  

Return Period 
(years) 

Discharge (m³/s) 

Highwood River from 
upstream model 

boundary to Stimson 
Creek (1) 

Highwood River 
below Stimson Creek 

(2) 

Total Overflow from 
Highwood River into Little 

Bow River Basin (3) 
Highwood River below 

High River (3) 

2 78.9 118 0 117 
5 165 231 0 216 

10 251 342 10 302 
20 377 508 61 446 
35 516 696 122 572 
50 627 849 172 677 
75 860 1,210 288 922 
100 1080 1,560 402 1,159 
200 1700 2,600 769 1,800 
350 2330 3,630 1,330 2,293 
500 2780 4,380 1,725 2,650 
750 3340 5,330 2,323 3,000 

1,000 3830 6,160 2,934 3,222 
Notes:  
(1) Estimated based on regional analysis and the area power factors of the regional relationships of the peak flow relationships.  

(2) Estimated using supplemental 2D modelling to translate gauge data from Highwood River below Little Bow Canal (05BL004) to the 
Highwood River reach upstream of High River (Golder 2018). 

(3) Calculated by the production 1D/2D HEC-RAS model (post-dike conditions). Small mass balance errors in the 1D/2D HEC-RAS model is 
considered to have a negligible effect on simulated water levels for the purpose of flood inundation mapping  

Highwood River Reach from Sheep River to Mouth 
The 2020 Hydrology Study (Golder 2020) provides peak discharge estimates for the Highwood River near the 
mouth (Node 172) for pre-dike conditions. Since no further significant tributaries are joining the Highwood River 
downstream of the Sheep River it was assumed that the discharge downstream of the Sheep River is the same 
as near the mouth.  

The Highwood River discharges downstream of High River are impacted by the new structures. This must also 
impact the discharge estimates for the Highwood Reach downstream of the Sheep River confluence. However, 
there is no reason to believe that the incremental increase in discharge in this reach due to lateral inflows from 
tributaries (Sheep River) and general catchment inflows should change.  

Therefore, it was assumed that the incremental increase in discharge in this reach can be applied at the Sheep 
River confluence. The amount of increase is based on the 2020 hydrology assessment (Golder 2020) and 
supplemental 2D modelling (Golder 2018). 

Table 23 shows the calculated discharges below High River (from Table 22), the incremental increase in discharge 
applied at the Sheep River confluence and the resulting discharges for the reach downstream of the Sheep River. 
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Table 23: Highwood River Discharges Downstream of High River (Post-Dike Conditions) 

Return Period  
(years) 

Discharge (m3/s) 

Highwood River below High 
River (1) 

Incremental Increase applied at 
Sheep River Confluence (2) 

Highwood River below 
Sheep River (3) 

2 117 96 213 
5 216 184 400 

10 302 273 575 
20 446 391 836 
35 572 513 1,085 
50 677 611 1,288 
75 922 740 1,662 

100 1,159 850 2,009 
200 1,800 1,160 2,960 
350 2,293 1,500 3,794 
500 2,650 1,760 4,412 
750 3,000 2,110 5,097 

1,000 3,222 2,400 5,619 

Notes: 

(1) Calculated by the production 1D/2D HEC-RAS model (post-dike conditions), see Table 22. 
(2) Incremental increase based on hydrology assessment and supplemental modelling. 
(3) Extracted from 1D/2D model at downstream end, small mass errors have negligible effects on simulated water levels for the purpose 

of flood inundation mapping.  

5.5.3 Summary of Flood Peak Discharges 
The flood peak discharges for the 13 flood events along the study reaches are summarized in Table 24. 
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Table 24: Summary of Flood Peak Discharges in the HEC-RAS Production Model (Post-Dike Conditions)

Location River
Discharges of Various Return Periods (m3/s) 

2-year 5-year 10-year 20-year 35-year 50-year 75-year 100-year 200-year 350-year 500-year 750-year 1,000-year 

Highwood River Upstream 
Boundary Highwood River 78.9 165 251 377 516 627 860 1,080 1,700 2,330 2,780 3,340 3,830 

Highwood River Downstream 
of Stimson Creek Highwood River 118 231 342 508 696 849 1,210 1,560 2,600 3,630 4,380 5,330 6,160 

Highwood River Downstream 
of High River Highwood River 117 216 302 446 572 677 922 1,159 1,800 2,293 2,650 3,000 3,222 

Highwood River Downstream 
of Sheep River  Highwood River 213 400 575 836 1,085 1,288 1,662 2,009 2,960 3,794 4,412 5,097 5,619 

Little Bow River Downstream 
of High River Little Bow River 0.1 0.1 10 61 122 172 288 402 769 1,330 1,725 2,323 2,934 
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5.5.4 Model Boundary Conditions 
The boundary conditions of the HEC-RAS production model are listed below: 

Highwood River Study Reach 

 Discharges specified at the upstream end of the Highwood River study reach. 

 Specified local inflows from the two major tributaries (i.e., Stimson Creek and Sheep River) along the 
Highwood River study reach. 

 A discharge-water-elevation rating curve specified at the downstream boundary (mouth of the Highwood 
River). The rating curve (see Figure 17) was derived from the peak flows at the Highwood River mouth and 
the simulated Bow River water levels at the Highwood River confluence using Bow and Elbow River hydraulic 
model results from another project (Golder 2022). 

Little Bow River Study Reach 

 Inflow from the overland spill from the Highwood River, automatically calculated within the 1D/2D model. 

 Nominal local inflow from the Little Bow Canal. 

 Normal flow condition with an energy slope of 0.53% specified at the downstream end of the Little Bow River 
study reach. 

5.5.5 Open Water Flood Frequency Profiles along Highwood River  
The simulated open water flood profiles along the Highwood River study reach are presented in Figures B-1a to 
B-1j in Appendix B. 

The simulated open water flood water levels at individual cross sections are listed in Tables B.1 and B.2 in 
Appendix B.  

5.5.6 Open Water Flood Frequency Profiles along Little Bow River 
The simulated open water flood levels along the Little Bow River study reach are presented in Figure B-2 in 
Appendix B. Simulated flood water levels are also presented along the overland flood route within the 2D model 
domain south of High River in Figure B-3 in Appendix B. 

The simulated open water flood water levels at individual cross sections are listed in Table B.1 (Highwood River), 
B.2 (Highwood River side Channel), B.3 (Little Bow River) and B.4 (Overland Flood Route) in Appendix B.  
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5.6 Model Sensitivity 
A model sensitivity analysis was conducted to evaluate the effects of changing model roughness values and 
downstream boundary conditions on simulated water levels. The discharges used for the model sensitivity analysis 
were the 100-year flood peak flows. The results of the sensitivity analysis were used to quantify the level of 
uncertainty associated with the simulated flood levels along the Highwood River and Little Bow River study 
reaches. 

The analysis of sensitivity to Manning’s n involves the following three sets of Manning’s n values for the river 
channels and floodplains and two set of downstream boundary conditions: 

 First set corresponding to ±10% changes of the calibrated channel Manning’s n values only. 

 Second set corresponding to ±10% changes of the calibrated floodplain Manning’s n values only. 

 Third set corresponding to ±0.3 m changes of the specified water level at the downstream boundary of the 
Highwood River. 

 Fourth set corresponding to ±20% changes of the specified energy slope at the downstream boundary of the 
Little Bow River. 

Figures C-1 to C-3 in Appendix C graphically present the differences between the simulated water levels for the 
100-year flood along the Highwood River study reach. The results of the sensitivity analysis indicate the following: 

 The uncertainty in the simulated flood levels, on average, is ±0.14 m (with standard deviation of 0.10 m) along 
the entire study reach, based on the differences in the simulated flood levels for the ±10% changes to the 
calibrated channel Manning’s n values only. 

 The uncertainty in the simulated flood levels, on average, is ±0.02 m (with standard deviation of 0.02 m) along 
the entire study reach, based on the differences in the simulated flood levels for the ±10% changes to the 
calibrated floodplain Manning’s n values only. 

 The ±0.3 m changes to the specified water levels at the Highwood River mouth influence the simulated flood 
levels in the Highwood Rive reach of approximately 0.6 km upstream of the river mouth. 

Figures C-4 to C-6 in Appendix C graphically present the differences between the simulated water levels for the 
100-year flood along the Little Bow River study reach. The results of the sensitivity analysis indicate the following: 

 The uncertainty in the simulated flood levels, on average, is ±0.05 m (with standard deviation of 0.03 m) along 
the entire study reach, based on the differences in the simulated flood levels for the ±10% changes to the 
calibrated channel Manning’s n values only. 

 The uncertainty in the simulated flood levels, on average, are ±0.00 m (with standard deviation of 0.03 m) 
along the entire study reach, based on the differences in the simulated flood levels for the ±10% changes to 
the calibrated floodplain Manning’s n values only. 

 The ±20% changes of the energy slope at the downstream boundary of the Little Bow River influence the 
simulated flood levels in a river reach of approximately 0.3 km upstream of the boundary. 

DRAFT

Classification: Public



 

HYDRAULIC MODEL CREATION AND CALIBRATION 

 

November 2023 
Report No. 1536669_R0002 Rev.1 60  

 

6.0 CONCLUSIONS 
6.1 Model Calibration and Validation 
The coupled 1D/2D HEC-RAS model, set up with one geometry file for the Highwood River and Little Bow River 
study reaches, and was calibrated and validated based on the available low flow, high flow, and rating curve data. 
The calibrated HEC-RAS model can be reliably used in this study for simulating various flood events with return 
periods ranging from 2 to 1,000 years.  

River channel Manning’s n roughness coefficient is the main model parameter used in calibrating the HEC-RAS 
model. The calibrated river channel Manning’s n values for the low flow conditions are generally higher than those 
for the high flow conditions. The calibrated channel Manning’s n values for the high flow conditions range from 
0.024 to 0.040 along the Highwood River study reach, and from 0.060 along the Little Bow River study in the 2D 
domain. These Manning’s n values are within the typical range of roughness values for similar rivers (Chow 1959).  

6.2 Model Sensitivity 
Model sensitivity was evaluated using the 100-year flood simulation results. The results of the sensitivity analysis 
show that variation of the river channel roughness values has a much higher influence on the simulated flood 
levels than variation of the floodplain roughness values.  

The 100-year flood levels are estimated, on average, to be ±0.14 m along the Highwood River and ±0.05 m along 
the Little Bow River based mainly on the differences in the simulated flood levels for the ±10% changes of the 
calibrated channel and floodplain Manning’s n values. 

6.3 Flood Profiles 
Since the 2013 flood event, additional dikes were constructed, and some segments of the existing dikes were 
raised in the High River area. These structures include the Southwest Dike, 5th Street Dike (North and South) and 
raised 12th Avenue SW constructed in 2020. The HEC-RAS production model was set up for conditions as of 2021 
(post-dike conditions) based on the calibrated model for the pre-dike conditions. No change was made to any 
model calibration parameters.  

The production model provides a reliable tool for simulating the flood profiles of the 2-, 5-, 10-, 20-, 35-, 50-, 75-, 
100-, 200-, 350-, 500-, 750- and 1,000-year flood events for the post-dike conditions.  
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Figure A-1a: Comparison of Simulated Water Surface Profile and Surveyed Water Levels along the Highwood River during the Bathymetry Survey - Part 1
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Figure A-1b: Comparison of Simulated Water Surface Profile and Surveyed Water Levels along the Highwood River during the Bathymetry Survey - Part 2
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Figure A-1c: Comparison of Simulated Water Surface Profile and Surveyed Water Levels along the Highwood River during the Bathymetry Survey - Part 3
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Figure A-1d: Comparison of Simulated Water Surface Profile and Surveyed Water Levels along the Highwood River during the Bathymetry Survey - Part 4
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Figure A-2a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2013 Flood Event - Part 1
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Figure A-2b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2013 Flood Event - Part 2
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Figure A-2c: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2013 Flood Event - Part 3

AEP Surveyed HWM along Channel
AEP Surveyed HWM on Floodplain
Town of High River Surveyed HWM along Channel
Town of High River Surveyed HWM on Floodplain
MD of Foothills Surveyed HWM along Channel
MD of Foothills Surveyed HWM on Floodplain
Simulated Water Level
Bridge Min Deck and Low Chord
Channel Thalweg

Aldersyde

Highway 543 Bridge

Highway 2A Bridge 
(Centre Street)

Town of 
High River

Train Bridge
Highway 2 Bridge 
(South Bound)

Highway 2 Bridge 
(North Bound)

WSC Station (05BL004)

DRAFT

Classification: Public



930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

-5,00005,00010,00015,00020,00025,000

El
ev

at
io

n 
(m

)

Station (m)

Figure A-2d: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2013 Flood Event - Part 4
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Figure A-3a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2005 Flood Event - Part 1
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Figure A-3b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2005 Flood Event - Part 2
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Figure A-3c Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2005 Flood Event - Part 3
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Figure A-3d Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 2005 Flood Event - Part 4
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Figure A-3e Difference of Simulated and Surveyed Water Levels along Highwood River for the 
June 2005 Flood Event
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Figure A-4a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1986 Flood Event - Part 1
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Figure A-4b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1986 Flood Event - Part 2
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Figure A-4c: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1986 Flood Event - Part 3
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Figure A-4d: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1986 Flood Event - Part 4

AEP Surveyed HWM along Channel

AEP Surveyed HWM on Floodplain

Simulated Water Level

Bridge Min Deck and Low Chord

Channel Thalweg Bow River

Highway 552 Bridge

Sheep River 
Confluence

Highway 547 Bridge

Highwood River 
Confluence

Weir

WSC Station (05BL024)

DRAFT

Classification: Public



-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

010,00020,00030,00040,00050,00060,00070,00080,00090,000100,000

D
iff

er
en

ce
 in

 W
at

er
 L

ev
el

 (m
)

Station (m)

Figure A-4e: Difference of Simulated and Surveyed Water Levels along Highwood River for the 
May 1986 Flood Event
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Figure A-5a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1990 Flood Event - Part 1
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Figure A-5b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1990 Flood Event - Part 2
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Figure A-5c: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1990 Flood Event - Part 3
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Figure A-5d: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 1990 Flood Event - Part 4
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Figure A-5e: Difference of Simulated and Surveyed Water Levels along Highwood River for the 
May 1990 Flood Event
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Figure A-6a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1995 Flood Event - Part 1

AEP Surveyed HWM along Channel

AEP Surveyed HWM on Floodplain

Simulated Water Level

Bridge Min Deck and Low Chord

Channel Thalweg

Highway 22 Bridge

Upstream Study 
Boundary

Stimson Creek 
Confluence

LongVeiw

DRAFT

Classification: Public



1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

1,110

1,120

1,130

50,00055,00060,00065,00070,00075,000

El
ev

at
io

n 
(m

)

Station (m)

Figure A-6b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1995 Flood Event - Part 2

AEP Surveyed HWM along Channel

AEP Surveyed HWM on Floodplain

Simulated Water Level

Bridge Min Deck and Low Chord

Channel Thalweg

Highwood Diversion 
Canal Headgates

Town of 
High River

Hogg Park

DRAFT

Classification: Public



980

990

1,000

1,010

1,020

1,030

1,040

1,050

1,060

1,070

1,080

25,00030,00035,00040,00045,00050,000

El
ev

at
io

n 
(m

)

Station (m)

Figure A-6c: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1995 Flood Event - Part 3

AEP Surveyed HWM along Channel

AEP Surveyed HWM on Floodplain

Simulated Water Level

Bridge Min Deck and Low Chord

Channel Thalweg

Aldersyde

Highway 543 Bridge

Highway 2A Bridge 
(Centre Street)

Town of 
High River

Train Bridge
Highway 2 Bridge 
(South Bound)

Highway 2 Bridge 
(North Bound)

WSC Station (05BL004)

DRAFT

Classification: Public



930

940

950

960

970

980

990

1,000

1,010

1,020

1,030

-5,00005,00010,00015,00020,00025,000

El
ev

at
io

n 
(m

)

Station (m)

Figure A-6d: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1995 Flood Event - Part 4

AEP Surveyed HWM along Channel

AEP Surveyed HWM on Floodplain

Simulated Water Level

Bridge Min Deck and Low Chord

Channel Thalweg Bow River

Highway 552 Bridge

Sheep River 
Confluence

Highway 547 Bridge

Highwood River 
Confluence

Weir

WSC Station (05BL024)

DRAFT

Classification: Public



-2.5

-2.0

-1.5

-1.0

-0.5

0.0

0.5

1.0

1.5

2.0

2.5

010,00020,00030,00040,00050,00060,00070,00080,00090,000100,000

D
iff

er
en

ce
 in

 W
at

er
 L

ev
el

 (m
)

Station (m)

Figure A-6e: Difference of Simulated and Surveyed Water Levels along Highwood River for the 
June 1995 Flood Event
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Figure A-7a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1996 Flood Event - Part 1

AEP Surveyed HWM along Channel

AEP Surveyed HWM on Floodplain

Simulated Water Level

Bridge Min Deck and Low Chord

Channel Thalweg

Highway 22 Bridge

Upstream Study 
Boundary

Stimson Creek 
Confluence

LongVeiw

DRAFT

Classification: Public



1,030

1,040

1,050

1,060

1,070

1,080

1,090

1,100

1,110

1,120

1,130

50,00055,00060,00065,00070,00075,000

El
ev

at
io

n 
(m

)

Station (m)

Figure A-7b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1996 Flood Event - Part 2
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Figure A-7c: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1996 Flood Event - Part 3
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Figure A-7d: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the June 1996 Flood Event - Part 4
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Figure A-7e: Difference of Simulated and Surveyed Water Levels along Highwood River for the 
June 1996 Flood Event
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Figure A-8a: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 2008 Flood Event - Part 1
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Figure A-8b: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 2008 Flood Event - Part 2
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Figure A-8c: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 2008 Flood Event - Part 3
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Figure A-8d: Comparison of Simulated Water Surface Profile and Surveyed HWMs along the Highwood River for the May 2008 Flood Event - Part 4
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Figure A-8e: Difference of Simulated and Surveyed Water Levels along Highwood River for the 
May 2008 Flood Event
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0.0 1 93299 1198.00 1199.40 1199.32 ‐0.08 6.50 6.47 7‐12‐2016 0.060 0.040 Upstream Boundary
0.1 2 93213 1198.05 1199.15 1198.96 ‐0.19 6.50 6.47 7‐12‐2016 0.060 0.040

0.2 3 93134 1196.97 1198.83 1198.68 ‐0.15 6.50 6.47 7‐12‐2016 0.060 0.040

0.2 4 93053 1197.62 1198.72 1198.21 ‐0.51 6.50 6.47 7‐12‐2016 0.060 0.040

0.3 5 92974 1196.68 1197.80 1197.77 ‐0.03 6.50 6.47 7‐12‐2016 0.060 0.040

0.4 6 92894 1196.83 1197.59 1197.45 ‐0.14 6.50 6.47 7‐12‐2016 0.060 0.040

0.5 7 92813 1196.01 1196.74 1196.50 ‐0.24 6.50 6.47 7‐12‐2016 0.060 0.040

0.6 8 92741 1195.24 1196.31 1196.36 0.05 6.50 6.47 7‐12‐2016 0.060 0.040

0.6 9 92650 1195.49 1196.22 1196.24 0.02 6.50 6.47 7‐12‐2016 0.060 0.040

0.7 10 92571 1195.10 1195.99 1195.63 ‐0.36 6.50 6.47 7‐12‐2016 0.060 0.040

0.8 11 92489 1193.87 1194.73 1194.73 0.00 6.50 6.47 7‐12‐2016 0.060 0.040

0.9 12 92410 1193.84 1194.41 1194.39 ‐0.02 6.50 6.47 7‐12‐2016 0.060 0.040

1.0 13 92330 1193.06 1194.19 1194.23 0.04 6.50 6.47 7‐12‐2016 0.060 0.040

1.1 14 92244 1193.21 1194.17 1194.16 ‐0.01 6.50 6.47 7‐12‐2016 0.060 0.040

1.1 15 92161 1193.06 1193.98 1194.02 0.04 6.50 6.47 7‐12‐2016 0.060 0.040

1.2 16 92077 1192.64 1193.66 1193.53 ‐0.13 6.50 6.47 7‐12‐2016 0.060 0.040

1.3 17 91990 1192.04 1193.25 1193.21 ‐0.04 6.50 6.47 7‐12‐2016 0.060 0.040

1.4 18 91905 1191.93 1193.09 1193.07 ‐0.02 6.50 6.47 7‐12‐2016 0.060 0.040

1.5 19 91820 1191.93 1193.01 1192.94 ‐0.07 6.50 6.47 7‐12‐2016 0.060 0.040

1.6 20 91738 1192.29 1192.76 1192.67 ‐0.09 6.50 6.47 7‐12‐2016 0.060 0.040

1.6 21 91655 1191.50 1192.12 1192.22 0.10 11.02 11.02 7‐26‐2016 0.060 0.040

1.7 22 91576 1190.89 1191.56 1191.43 ‐0.13 11.02 11.02 7‐26‐2016 0.060 0.040

1.8 23 91495 1189.73 1190.91 1190.89 ‐0.02 11.02 11.02 7‐26‐2016 0.060 0.040

1.9 24 91415 1189.66 1190.41 1190.64 0.23 11.02 11.02 7‐26‐2016 0.060 0.040

2.0 25 91334 1189.31 1190.21 1190.23 0.02 11.02 11.02 7‐26‐2016 0.060 0.040

2.0 26 91254 1188.20 1189.92 1189.73 ‐0.19 11.02 11.02 7‐26‐2016 0.060 0.040

2.1 27 91171 1187.50 1189.48 1189.60 0.12 11.02 11.02 7‐26‐2016 0.060 0.040

2.2 28 91109 1188.25 1190.45 1189.51 ‐0.94 11.02 11.02 7‐26‐2016 0.060 0.040 Water Level higher than upstream
2.2 29 91066 1188.29 1189.24 1189.47 0.23 11.02 11.02 7‐26‐2016 0.060 0.040

2.3 30 91006 1187.98 1189.17 1189.42 0.25 11.02 11.02 7‐26‐2016 0.060 0.040

2.4 31 90920 1187.81 1189.01 1189.30 0.29 11.02 11.02 7‐26‐2016 0.060 0.040

2.5 32 90844 1188.03 1189.00 1189.20 0.20 11.02 11.02 7‐26‐2016 0.060 0.040

2.5 33 90763 1188.29 1188.92 1188.99 0.07 11.02 11.02 7‐26‐2016 0.060 0.040

2.6 34 90699 1187.78 1188.53 1188.34 ‐0.19 11.02 11.02 7‐26‐2016 0.060 0.040

2.7 35 90602 1186.66 1187.42 1187.50 0.08 11.02 ‐ 7‐27‐2016 0.060 0.040

2.8 36 90506 1185.60 1187.13 1187.30 0.17 11.02 ‐ 7‐27‐2016 0.060 0.040

2.9 37 90436 1186.11 1186.93 1187.20 0.27 11.02 ‐ 7‐27‐2016 0.060 0.040

3.0 38 90331 1185.69 1186.92 1187.05 0.13 11.02 ‐ 7‐27‐2016 0.060 0.040

3.0 39 90254 1185.67 1186.83 1186.96 0.13 11.02 ‐ 7‐27‐2016 0.060 0.040

3.1 40 90172 1186.11 1186.79 1186.82 0.03 11.02 ‐ 7‐27‐2016 0.060 0.040

3.2 41 90091 1185.52 1186.58 1186.56 ‐0.02 11.02 ‐ 7‐27‐2016 0.060 0.040

3.3 42 90012 1184.92 1186.73 1186.02 ‐0.71 11.02 ‐ 7‐27‐2016 0.060 0.040

3.4 43 89930 1184.46 1185.53 1185.12 ‐0.41 11.02 ‐ 7‐27‐2016 0.060 0.040

3.5 44 89832 1183.38 1184.72 1184.69 ‐0.03 11.02 ‐ 7‐27‐2016 0.060 0.040

3.6 45 89743 1183.30 1184.25 1184.43 0.18 11.02 ‐ 7‐27‐2016 0.060 0.040

3.7 46 89616 1182.89 1183.60 1183.78 0.18 11.02 ‐ 7‐27‐2016 0.060 0.040

3.8 47 89513 1182.33 1183.31 1183.41 0.10 11.02 ‐ 7‐27‐2016 0.060 0.040

3.9 48 89433 1182.26 1183.11 1183.07 ‐0.04 11.02 ‐ 7‐27‐2016 0.060 0.040

3.9 49 89353 1181.82 1182.63 1182.64 0.01 11.02 ‐ 7‐27‐2016 0.060 0.040

4.0 50 89280 1181.29 1182.04 1181.79 ‐0.25 11.02 ‐ 7‐27‐2016 0.060 0.040

4.1 51 89185 1179.86 1181.21 1181.34 0.13 11.02 ‐ 7‐27‐2016 0.060 0.040 Upstream of Highway 22 Bridge
4.2 52 89104 1180.19 1181.11 1181.20 0.09 11.02 ‐ 7‐27‐2016 0.060 0.040 Downstream of Highway 22 Bridge
4.3 53 89026 1180.34 1180.94 1181.03 0.09 11.02 ‐ 7‐27‐2016 0.060 0.040

4.4 54 88944 1179.50 1180.73 1180.87 0.14 11.02 ‐ 7‐27‐2016 0.060 0.040

4.4 55 88864 1179.98 1180.64 1180.69 0.05 11.02 ‐ 7‐27‐2016 0.060 0.040

4.5 56 88782 1179.69 1180.32 1180.36 0.04 10.00 9.60 7‐29‐2016 0.060 0.040

4.6 57 88703 1179.21 1180.09 1180.12 0.03 10.00 9.60 7‐29‐2016 0.060 0.040

4.7 58 88622 1178.57 1179.75 1179.72 ‐0.03 10.00 9.60 7‐29‐2016 0.060 0.040

4.7 59 88557 1178.24 1179.48 1179.59 0.11 10.00 9.60 7‐29‐2016 0.060 0.040

4.8 60 88459 1178.77 1179.49 1179.33 ‐0.16 10.00 9.60 7‐29‐2016 0.060 0.040

4.9 61 88377 1177.67 1178.92 1178.74 ‐0.18 10.00 ‐ 7‐28‐2016 0.060 0.040

5.0 62 88305 1177.65 1178.43 1178.30 ‐0.13 10.00 ‐ 7‐28‐2016 0.060 0.040

5.1 63 88225 1176.82 1178.09 1178.00 ‐0.09 10.00 ‐ 7‐28‐2016 0.060 0.040

5.1 64 88164 1176.94 1178.04 1177.80 ‐0.24 10.00 ‐ 7‐28‐2016 0.060 0.040

5.2 65 88061 1176.36 1177.59 1177.70 0.11 10.00 ‐ 7‐28‐2016 0.060 0.040

5.3 66 87984 1176.77 1177.49 1177.64 0.15 10.00 ‐ 7‐28‐2016 0.060 0.040

5.4 67 87904 1176.97 1177.40 1177.47 0.07 10.00 ‐ 7‐28‐2016 0.060 0.040

5.5 68 87844 1176.00 1176.96 1176.61 ‐0.35 10.00 ‐ 7‐28‐2016 0.060 0.040

5.6 69 87743 1174.58 1175.72 1175.82 0.10 10.00 ‐ 7‐28‐2016 0.060 0.040

5.6 70 87661 1174.22 1175.57 1175.68 0.11 10.00 ‐ 7‐28‐2016 0.060 0.040

5.8 71 87494 1174.17 1175.50 1175.36 ‐0.14 10.00 ‐ 7‐28‐2016 0.060 0.040

5.9 72 87405 1173.94 1175.06 1174.79 ‐0.27 10.00 ‐ 7‐28‐2016 0.060 0.040

6.0 73 87332 1173.35 1174.53 1174.39 ‐0.14 10.00 ‐ 7‐28‐2016 0.060 0.040

6.0 74 87282 1173.34 1174.26 1174.13 ‐0.13 10.00 ‐ 7‐28‐2016 0.060 0.040

6.1 75 87245 1172.49 1174.13 1173.97 ‐0.16 10.00 ‐ 7‐28‐2016 0.060 0.040

6.1 76 87171 1172.64 1173.69 1173.73 0.04 10.00 ‐ 7‐28‐2016 0.060 0.040

6.2 77 87143 1172.61 1173.53 1173.54 0.01 10.00 ‐ 7‐28‐2016 0.060 0.040

6.2 78 87069 1172.29 1173.40 1173.13 ‐0.27 10.00 ‐ 7‐28‐2016 0.060 0.040

6.3 79 86950 1171.55 1172.75 1172.49 ‐0.26 10.00 ‐ 7‐28‐2016 0.060 0.040

6.4 80 86863 1170.90 1172.14 1172.14 0.00 10.00 ‐ 7‐28‐2016 0.060 0.040

6.5 81 86764 1170.73 1172.06 1171.96 ‐0.10 10.00 ‐ 7‐28‐2016 0.060 0.040

6.6 82 86698 1170.74 1171.72 1171.82 0.10 8.39 8.39 10‐1‐2013 0.060 0.040

6.7 83 86596 1170.99 1171.63 1171.67 0.04 8.39 8.39 10‐1‐2013 0.060 0.040

6.9 84 86441 1170.27 1170.74 1170.67 ‐0.07 8.39 8.39 10‐1‐2013 0.060 0.040

7.0 85 86332 1168.39 1169.94 1169.77 ‐0.17 8.39 8.39 10‐1‐2013 0.060 0.040

7.1 86 86228 1168.86 1169.68 1169.57 ‐0.11 8.39 8.39 10‐1‐2013 0.060 0.040

7.1 87 86151 1168.25 1169.15 1168.89 ‐0.26 8.39 8.39 10‐1‐2013 0.060 0.040

7.2 88 86051 1167.26 1168.21 1168.41 0.20 8.39 8.39 10‐1‐2013 0.060 0.040

7.4 89 85946 1167.21 1168.27 1168.20 ‐0.07 8.39 8.39 10‐1‐2013 0.060 0.040

7.4 90 85869 1167.08 1167.92 1168.02 0.10 8.39 8.39 10‐1‐2013 0.060 0.040

7.5 91 85807 1167.26 1167.87 1167.80 ‐0.07 8.39 8.39 10‐1‐2013 0.060 0.040

7.6 92 85706 1166.42 1167.37 1167.34 ‐0.03 8.39 8.39 10‐1‐2013 0.060 0.040

7.7 93 85603 1165.97 1166.68 1166.89 0.21 8.39 8.39 10‐1‐2013 0.060 0.040

7.8 94 85501 1165.72 1166.39 1166.45 0.06 8.39 8.39 10‐1‐2013 0.060 0.040

7.9 95 85380 1164.98 1165.98 1165.63 ‐0.35 8.39 8.39 10‐1‐2013 0.060 0.040

8.0 96 85291 1164.48 1165.50 1165.31 ‐0.19 8.39 8.39 10‐1‐2013 0.060 0.040

8.1 97 85175 1164.36 1164.92 1165.03 0.11 8.39 8.39 10‐1‐2013 0.060 0.040

8.2 98 85081 1163.82 1164.54 1164.36 ‐0.18 8.39 8.39 10‐1‐2013 0.060 0.040

8.3 99 84963 1162.60 1163.38 1163.40 0.02 8.39 8.39 10‐1‐2013 0.060 0.040

8.4 100 84862 1162.16 1162.97 1162.99 0.02 8.39 8.39 10‐1‐2013 0.060 0.040

8.5 101 84795 1161.75 1162.82 1162.82 0.00 8.39 8.39 10‐1‐2013 0.060 0.040

8.6 102 84709 1161.47 1162.32 1162.52 0.20 5.50 ‐ 9‐1‐2016 0.060 0.040

8.7 103 84576 1161.38 1162.26 1162.40 0.14 17.21 ‐ 5‐9‐2016 0.060 0.040

8.8 104 84513 1160.72 1161.84 1162.03 0.19 17.21 ‐ 5‐9‐2016 0.060 0.040

8.9 105 84431 1160.48 1161.63 1161.57 ‐0.06 17.21 ‐ 5‐9‐2016 0.060 0.040

8.9 106 84350 1159.87 1160.87 1160.96 0.09 17.21 ‐ 5‐9‐2016 0.060 0.040

9.0 107 84284 1159.47 1160.52 1160.56 0.04 17.21 ‐ 5‐9‐2016 0.060 0.040

9.1 108 84201 1158.84 1160.10 1159.82 ‐0.28 5.50 ‐ 9‐1‐2016 0.060 0.040

9.2 109 84124 1158.57 1159.59 1159.68 0.09 17.21 ‐ 5‐9‐2016 0.060 0.040

9.3 110 84042 1157.83 1159.47 1159.29 ‐0.18 17.21 ‐ 5‐9‐2016 0.060 0.040

9.3 111 83952 1157.67 1159.04 1159.06 0.02 17.21 ‐ 5‐9‐2016 0.060 0.040

9.4 112 83924 1157.98 1158.70 1158.76 0.06 17.21 ‐ 5‐9‐2016 0.060 0.040

9.4 113 83868 1156.74 1157.92 1158.02 0.10 5.50 ‐ 9‐1‐2016 0.060 0.040

9.5 114 83808 1157.12 1157.97 1157.88 ‐0.09 5.50 ‐ 9‐1‐2016 0.060 0.040

9.6 115 83731 1156.60 1157.69 1157.64 ‐0.05 17.21 ‐ 5‐9‐2016 0.060 0.040

9.7 116 83645 1155.44 1157.11 1157.31 0.20 17.21 ‐ 5‐9‐2016 0.060 0.040

9.7 117 83564 1156.17 1156.83 1156.58 ‐0.25 5.50 ‐ 9‐1‐2016 0.060 0.040

9.8 118 83479 1154.91 1156.14 1156.67 0.53 17.21 ‐ 5‐9‐2016 0.060 0.040

9.9 119 83376 1154.75 1156.09 1155.86 ‐0.23 5.50 ‐ 9‐1‐2016 0.060 0.040

10.0 120 83292 1154.87 1155.96 1155.53 ‐0.43 5.50 ‐ 9‐1‐2016 0.060 0.040

10.1 121 83217 1154.05 1154.80 1154.80 0.00 17.21 ‐ 5‐9‐2016 0.060 0.040

10.1 122 83161 1153.09 1154.80 1154.07 ‐0.73 17.21 ‐ 5‐9‐2016 0.060 0.040

10.2 123 83080 1152.30 1153.43 1152.92 ‐0.51 5.50 ‐ 9‐1‐2016 0.060 0.040

10.3 124 82996 1151.61 1153.06 1152.88 ‐0.18 5.50 ‐ 9‐1‐2016 0.060 0.040
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Table A.1: Comparison of Simulated and Surveyed Water Levels along the Highwood River during the Bathymetry Survey - continued
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10.4 125 82917 1152.02 1152.90 1152.83 ‐0.07 5.50 ‐ 9‐1‐2016 0.060 0.040

10.5 126 82837 1151.70 1152.54 1152.58 0.04 17.21 ‐ 5‐9‐2016 0.060 0.040

10.5 127 82757 1151.06 1152.20 1152.01 ‐0.19 5.50 ‐ 9‐1‐2016 0.060 0.040

10.6 128 82673 1151.20 1152.04 1151.88 ‐0.16 5.50 ‐ 9‐1‐2016 0.060 0.040

10.7 129 82591 1150.45 1151.54 1150.95 ‐0.59 5.50 ‐ 9‐1‐2016 0.060 0.040

10.8 130 82479 1148.85 1150.76 1150.68 ‐0.08 5.50 ‐ 9‐1‐2016 0.060 0.040

10.9 131 82396 1149.82 1150.77 1150.92 0.15 17.21 ‐ 5‐9‐2016 0.060 0.040

11.0 132 82319 1149.86 1150.63 1150.46 ‐0.17 17.21 ‐ 5‐9‐2016 0.060 0.040

11.1 133 82246 1148.72 1149.75 1149.86 0.11 17.21 ‐ 5‐9‐2016 0.060 0.040

11.1 134 82176 1148.32 1149.95 1149.65 ‐0.30 17.21 ‐ 5‐9‐2016 0.060 0.040

11.2 135 82094 1148.44 1149.40 1149.42 0.02 17.21 17.21 5‐6‐2016 0.060 0.040

11.3 136 82042 1148.20 1149.05 1149.14 0.09 17.21 17.21 5‐6‐2016 0.060 0.040

11.4 137 81910 1147.68 1149.00 1148.90 ‐0.10 17.21 17.21 5‐6‐2016 0.060 0.040

11.4 138 81860 1147.93 1148.95 1148.77 ‐0.18 17.21 17.21 5‐6‐2016 0.060 0.040

11.5 139 81790 1147.01 1148.28 1148.21 ‐0.07 17.21 17.21 5‐6‐2016 0.060 0.040

11.6 140 81694 1146.78 1147.67 1147.92 0.25 17.21 17.21 5‐6‐2016 0.060 0.040

11.7 141 81604 1146.25 1147.61 1147.81 0.20 17.21 17.21 5‐6‐2016 0.060 0.040

11.8 142 81529 1146.81 1147.51 1147.73 0.22 17.21 17.21 5‐6‐2016 0.060 0.040

11.9 143 81445 1146.66 1147.47 1147.56 0.09 17.21 17.21 5‐6‐2016 0.060 0.040

11.9 144 81368 1146.33 1147.13 1147.29 0.16 17.21 17.21 5‐6‐2016 0.060 0.040

12.0 145 81282 1146.00 1147.04 1146.93 ‐0.11 17.21 17.21 5‐6‐2016 0.060 0.040

12.1 146 81209 1145.56 1146.62 1146.26 ‐0.36 17.21 17.21 5‐6‐2016 0.060 0.040

12.2 147 81115 1144.33 1145.17 1145.26 0.09 5.50 5.31 9‐2‐2016 0.060 0.040

12.3 148 81027 1144.31 1145.19 1145.28 0.09 17.21 17.21 5‐6‐2016 0.060 0.040

12.4 149 80947 1143.61 1144.77 1144.85 0.08 17.21 17.21 5‐6‐2016 0.060 0.040

12.4 150 80871 1143.22 1144.43 1144.62 0.19 17.21 17.21 5‐6‐2016 0.060 0.040

12.5 151 80815 1142.84 1144.42 1144.50 0.08 17.21 17.21 5‐6‐2016 0.060 0.040

12.6 152 80733 1143.05 1144.42 1144.32 ‐0.10 17.21 17.21 5‐6‐2016 0.060 0.040

12.7 153 80649 1143.01 1144.02 1143.91 ‐0.11 17.21 17.21 5‐6‐2016 0.060 0.040

12.7 154 80568 1142.19 1143.33 1143.33 0.00 14.97 ‐ 5‐5‐2016 0.060 0.040

12.8 155 80505 1141.91 1143.01 1143.04 0.03 14.97 ‐ 5‐5‐2016 0.060 0.040

12.9 156 80415 1141.62 1142.68 1142.53 ‐0.15 5.50 5.31 9‐2‐2016 0.060 0.040

13.0 157 80329 1140.74 1142.63 1142.45 ‐0.18 5.50 5.31 9‐2‐2016 0.060 0.040

13.1 158 80245 1141.58 1142.83 1142.62 ‐0.21 14.97 ‐ 5‐5‐2016 0.060 0.040

13.2 159 80133 1141.03 1141.78 1141.98 0.20 14.97 ‐ 5‐5‐2016 0.060 0.040

13.3 160 80030 1140.01 1141.24 1140.77 ‐0.47 14.97 ‐ 5‐5‐2016 0.060 0.040

13.4 161 79930 1138.81 1140.22 1140.18 ‐0.04 5.50 5.31 9‐2‐2016 0.060 0.040

13.4 162 79859 1139.10 1140.25 1140.12 ‐0.13 5.50 5.31 9‐2‐2016 0.060 0.040

13.5 163 79771 1139.24 1140.02 1139.99 ‐0.03 14.97 ‐ 5‐5‐2016 0.060 0.040

13.6 164 79727 1138.82 1139.68 1139.67 ‐0.01 14.97 ‐ 5‐5‐2016 0.060 0.040

13.6 165 79686 1138.52 1139.10 1138.93 ‐0.17 5.50 ‐ 8‐31‐2016 0.060 0.040

13.7 166 79622 1137.43 1138.22 1138.03 ‐0.19 5.50 ‐ 8‐31‐2016 0.060 0.040

13.8 167 79525 1136.56 1137.62 1137.35 ‐0.27 5.50 ‐ 8‐31‐2016 0.060 0.040

13.9 168 79438 1135.74 1136.96 1137.05 0.09 5.50 ‐ 8‐31‐2016 0.060 0.040

14.0 169 79341 1135.43 1136.90 1137.02 0.12 5.50 ‐ 8‐31‐2016 0.060 0.040

14.0 170 79288 1136.14 1137.04 1137.00 ‐0.04 5.50 ‐ 8‐31‐2016 0.060 0.040

14.1 171 79240 1136.06 1137.03 1137.18 0.15 14.97 ‐ 5‐5‐2016 0.060 0.040

14.1 172 79206 1136.16 1136.93 1136.85 ‐0.08 5.50 ‐ 8‐31‐2016 0.060 0.040

14.2 173 79119 1135.47 1136.31 1135.87 ‐0.44 5.50 ‐ 8‐31‐2016 0.060 0.040

14.3 174 79029 1134.51 1135.45 1135.36 ‐0.09 5.50 ‐ 8‐31‐2016 0.060 0.040

14.4 175 78948 1134.18 1135.31 1135.59 0.28 14.97 ‐ 5‐5‐2016 0.060 0.040

14.4 176 78869 1134.36 1135.44 1135.37 ‐0.07 14.97 ‐ 5‐5‐2016 0.060 0.040

14.5 177 78788 1134.27 1135.18 1135.08 ‐0.10 14.97 ‐ 5‐5‐2016 0.060 0.040

14.6 178 78706 1133.58 1134.34 1134.26 ‐0.08 5.50 ‐ 8‐31‐2016 0.060 0.040

14.7 179 78627 1132.84 1133.97 1133.61 ‐0.36 5.50 ‐ 8‐31‐2016 0.060 0.040

14.8 180 78548 1132.47 1133.70 1133.90 0.20 14.97 ‐ 5‐5‐2016 0.060 0.040

14.8 181 78514 1132.68 1133.84 1133.84 0.00 14.97 ‐ 5‐5‐2016 0.060 0.040

14.8 182 78469 1132.45 1133.49 1133.72 0.23 14.97 ‐ 5‐5‐2016 0.060 0.040

14.9 183 78389 1132.34 1133.07 1132.84 ‐0.23 5.50 ‐ 8‐31‐2016 0.060 0.040

15.0 184 78310 1131.27 1132.37 1132.47 0.10 14.97 ‐ 5‐5‐2016 0.060 0.040

15.1 185 78229 1131.23 1132.00 1132.05 0.05 14.97 ‐ 5‐5‐2016 0.060 0.040

15.2 186 78142 1130.02 1131.04 1130.68 ‐0.36 5.50 ‐ 8‐31‐2016 0.060 0.040

15.2 187 78050 1129.49 1130.68 1130.63 ‐0.05 5.50 ‐ 8‐31‐2016 0.060 0.040

15.3 188 77982 1129.62 1130.64 1130.58 ‐0.06 5.50 ‐ 8‐31‐2016 0.060 0.040

15.4 189 77902 1129.83 1130.33 1130.43 0.10 5.50 ‐ 8‐31‐2016 0.060 0.040

15.5 190 77821 1129.65 1130.25 1130.19 ‐0.06 5.50 ‐ 8‐30‐2016 0.060 0.040

15.6 191 77741 1129.05 1129.70 1129.54 ‐0.16 5.50 ‐ 8‐30‐2016 0.060 0.040

15.6 192 77660 1127.89 1129.46 1129.48 0.02 5.50 ‐ 8‐30‐2016 0.060 0.040

15.7 193 77580 1128.88 1129.42 1129.42 0.00 5.50 ‐ 8‐30‐2016 0.060 0.040

15.8 194 77499 1128.36 1129.22 1129.26 0.04 5.50 ‐ 8‐30‐2016 0.060 0.040

15.9 195 77420 1128.39 1129.01 1128.96 ‐0.05 5.50 ‐ 8‐30‐2016 0.060 0.040

16.0 196 77344 1127.27 1128.14 1127.82 ‐0.32 5.50 ‐ 8‐30‐2016 0.060 0.040

16.0 197 77280 1126.69 1127.25 1127.43 0.18 5.50 ‐ 8‐30‐2016 0.060 0.040

16.1 198 77158 1126.34 1127.05 1126.91 ‐0.14 5.50 ‐ 8‐30‐2016 0.060 0.040 Stimson Creek Confluence
16.3 199 77031 1125.39 1126.58 1126.68 0.10 5.50 ‐ 8‐30‐2016 0.060 0.040

16.4 200 76909 1125.73 1126.55 1126.59 0.04 5.50 ‐ 8‐30‐2016 0.060 0.040

16.5 201 76784 1125.77 1126.48 1126.41 ‐0.07 5.50 ‐ 8‐30‐2016 0.060 0.040

16.6 202 76669 1124.54 1125.58 1125.23 ‐0.35 5.50 ‐ 8‐30‐2016 0.060 0.040

16.8 203 76542 1123.95 1125.13 1125.06 ‐0.07 5.50 ‐ 8‐30‐2016 0.060 0.040

16.9 204 76418 1124.38 1124.94 1124.92 ‐0.02 5.50 ‐ 8‐30‐2016 0.060 0.040

17.1 205 76237 1123.03 1124.04 1123.64 ‐0.40 5.50 ‐ 8‐30‐2016 0.060 0.040

17.2 206 76119 1122.12 1123.25 1123.20 ‐0.05 5.50 ‐ 8‐30‐2016 0.060 0.040

17.3 207 76000 1121.93 1123.05 1123.04 ‐0.01 5.50 ‐ 8‐30‐2016 0.060 0.040

17.4 208 75892 1122.10 1122.88 1122.80 ‐0.08 12.72 12.72 5‐4‐2016 0.060 0.040

17.6 209 75734 1120.65 1121.95 1122.18 0.23 12.72 12.72 5‐4‐2016 0.060 0.040

17.6 210 75653 1121.08 1121.54 1122.01 0.47 12.72 12.72 5‐4‐2016 0.060 0.040

17.8 211 75521 1120.39 1121.53 1121.50 ‐0.03 12.72 12.72 5‐4‐2016 0.060 0.040

17.9 212 75416 1119.72 1120.99 1120.93 ‐0.06 5.50 ‐ 8‐30‐2016 0.060 0.040

18.0 213 75255 1119.92 1120.85 1120.43 ‐0.42 5.50 ‐ 8‐30‐2016 0.060 0.040

18.2 214 75126 1118.53 1119.23 1119.23 0.00 5.50 ‐ 8‐30‐2016 0.060 0.040

18.3 215 74995 1117.76 1118.78 1118.31 ‐0.47 5.50 ‐ 8‐30‐2016 0.060 0.040

18.4 216 74874 1116.91 1118.05 1117.96 ‐0.09 5.50 ‐ 8‐30‐2016 0.060 0.040

18.5 217 74756 1117.21 1118.11 1118.02 ‐0.09 12.72 12.72 5‐4‐2016 0.060 0.040

18.7 218 74632 1116.46 1117.65 1117.77 0.12 12.72 12.72 5‐4‐2016 0.060 0.040

18.8 219 74512 1116.79 1117.47 1117.45 ‐0.02 12.72 12.72 5‐4‐2016 0.060 0.040

18.9 220 74386 1116.14 1117.00 1117.20 0.20 12.72 12.72 5‐4‐2016 0.060 0.040

19.0 221 74269 1116.19 1116.88 1117.05 0.17 12.72 12.72 5‐4‐2016 0.060 0.040

19.2 222 74145 1116.19 1116.65 1116.88 0.23 12.72 12.72 5‐4‐2016 0.060 0.040

19.3 223 74025 1115.85 1116.39 1116.38 ‐0.01 12.72 12.72 5‐4‐2016 0.060 0.040

19.4 224 73904 1114.58 1115.65 1115.80 0.15 12.72 12.72 5‐4‐2016 0.060 0.040

19.5 225 73792 1114.37 1115.20 1115.14 ‐0.06 12.72 12.72 5‐4‐2016 0.060 0.040

19.6 226 73667 1113.30 1114.76 1114.75 ‐0.01 12.72 12.72 5‐4‐2016 0.060 0.040

19.8 227 73547 1113.50 1114.54 1114.66 0.12 12.72 12.72 5‐4‐2016 0.060 0.040

19.9 228 73427 1113.80 1114.57 1114.55 ‐0.02 12.72 12.72 5‐4‐2016 0.060 0.040

20.0 229 73314 1113.54 1114.21 1114.09 ‐0.12 12.72 12.72 5‐4‐2016 0.060 0.040

20.1 230 73179 1111.84 1114.08 1112.72 ‐1.36 12.72 12.72 5‐4‐2016 0.060 0.040 Split Channel
20.3 231 72951 1110.34 1111.49 1111.58 0.09 12.72 12.72 5‐4‐2016 0.060 0.040

20.5 232 72808 1109.57 1110.43 1110.04 ‐0.39 10.00 9.75 5‐3‐2016 0.060 0.040

20.6 233 72688 1108.56 1109.62 1109.81 0.19 10.00 9.75 5‐3‐2016 0.060 0.040

20.7 234 72566 1108.18 1109.12 1109.70 0.58 10.00 9.75 5‐3‐2016 0.060 0.040

20.9 235 72434 1108.72 1109.44 1109.21 ‐0.23 10.00 9.75 5‐3‐2016 0.060 0.040

21.1 236 72212 1106.63 1108.06 1108.21 0.15 10.00 9.75 5‐3‐2016 0.060 0.040

21.2 237 72089 1107.23 1107.99 1108.11 0.12 10.00 9.75 5‐3‐2016 0.060 0.040

21.3 238 71980 1106.63 1107.92 1107.99 0.07 10.00 9.75 5‐3‐2016 0.060 0.040

21.4 239 71855 1106.93 1107.82 1107.72 ‐0.10 10.00 9.75 5‐3‐2016 0.060 0.040

21.6 240 71725 1105.57 1106.94 1106.30 ‐0.64 10.00 9.75 5‐3‐2016 0.060 0.040

21.7 241 71606 1104.55 1106.18 1105.73 ‐0.45 10.00 9.75 5‐3‐2016 0.060 0.040

21.8 242 71475 1104.44 1105.25 1105.25 0.00 10.00 9.75 5‐3‐2016 0.060 0.040

21.9 243 71365 1104.04 1104.83 1104.85 0.02 10.00 9.75 5‐3‐2016 0.060 0.040

22.1 244 71240 1103.52 1104.09 1104.14 0.05 10.00 9.75 5‐3‐2016 0.060 0.040

22.2 245 71120 1102.19 1103.41 1103.62 0.21 10.00 9.75 5‐3‐2016 0.060 0.040

22.3 246 70999 1102.46 1103.32 1103.38 0.06 10.00 9.75 5‐3‐2016 0.060 0.040

22.4 247 70882 1102.29 1103.16 1103.24 0.08 10.00 9.75 5‐3‐2016 0.060 0.040

22.5 248 70765 1102.41 1103.15 1102.96 ‐0.19 10.00 9.75 5‐3‐2016 0.060 0.040
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22.7 249 70646 1101.18 1102.12 1102.22 0.10 10.00 9.75 5‐3‐2016 0.060 0.040

22.8 250 70523 1100.88 1101.51 1101.66 0.15 10.00 9.75 5‐3‐2016 0.060 0.040

22.9 251 70376 1099.84 1100.83 1100.65 ‐0.18 10.00 9.75 5‐3‐2016 0.060 0.040

23.0 252 70276 1099.24 1100.48 1100.49 0.01 10.00 9.75 5‐3‐2016 0.060 0.040

23.1 253 70165 1099.75 1100.06 1100.37 0.31 10.00 9.75 5‐3‐2016 0.060 0.040

23.3 254 70039 1099.24 1100.27 1100.21 ‐0.06 10.00 9.75 5‐3‐2016 0.060 0.040

23.4 255 69918 1099.12 1099.89 1099.87 ‐0.02 10.00 9.75 5‐3‐2016 0.060 0.040

23.5 256 69793 1098.16 1099.32 1099.45 0.13 10.00 9.75 5‐3‐2016 0.060 0.040

23.6 257 69671 1098.46 1099.23 1099.34 0.11 10.00 9.75 5‐3‐2016 0.060 0.040

23.7 258 69553 1098.42 1098.92 1099.26 0.34 10.00 9.75 5‐3‐2016 0.060 0.040

23.9 259 69442 1098.40 1099.12 1099.15 0.03 10.00 9.75 5‐3‐2016 0.060 0.040

24.0 260 69304 1098.15 1098.71 1098.70 ‐0.01 10.00 9.75 5‐3‐2016 0.060 0.040

24.1 261 69160 1096.91 1097.47 1097.69 0.22 10.00 9.64 5‐2‐2016 0.060 0.040

24.3 262 69022 1096.26 1097.22 1097.08 ‐0.14 10.00 9.64 5‐2‐2016 0.060 0.040

24.4 263 68903 1095.72 1096.77 1096.76 ‐0.01 10.00 9.64 5‐2‐2016 0.060 0.040

24.5 264 68783 1095.55 1096.15 1096.01 ‐0.14 10.00 9.64 5‐2‐2016 0.060 0.040

24.6 265 68669 1094.36 1095.49 1095.52 0.03 10.00 9.64 5‐2‐2016 0.060 0.040

24.8 266 68543 1094.46 1095.32 1095.42 0.10 10.00 9.64 5‐2‐2016 0.060 0.040

24.9 267 68426 1094.47 1095.26 1095.21 ‐0.05 10.00 9.64 5‐2‐2016 0.060 0.040

25.0 268 68310 1093.91 1094.65 1094.73 0.08 10.00 9.64 5‐2‐2016 0.060 0.040

25.1 269 68186 1093.02 1093.91 1093.69 ‐0.22 10.00 9.64 5‐2‐2016 0.060 0.040

25.2 270 68072 1091.89 1093.21 1093.05 ‐0.16 10.00 9.64 5‐2‐2016 0.060 0.040

25.4 271 67947 1091.53 1092.03 1091.88 ‐0.15 5.50 5.52 10‐27‐2015 0.060 0.040

25.5 272 67819 1090.11 1091.20 1091.15 ‐0.05 5.50 5.52 10‐27‐2015 0.060 0.040

25.6 273 67704 1090.02 1090.98 1090.75 ‐0.23 5.50 5.52 10‐27‐2015 0.060 0.040

25.7 274 67577 1087.75 1090.75 1090.42 ‐0.33 5.50 5.52 10‐27‐2015 0.060 0.040

25.9 275 67445 1089.72 1090.35 1090.32 ‐0.03 5.50 5.52 10‐27‐2015 0.060 0.040

26.0 276 67341 1089.10 1089.73 1089.53 ‐0.20 5.50 5.52 10‐27‐2015 0.060 0.040

26.1 277 67214 1088.23 1088.95 1089.06 0.11 5.50 5.52 10‐27‐2015 0.060 0.040

26.1 278 67180 1088.02 1088.67 1088.81 0.14 5.50 5.52 10‐27‐2015 0.060 0.040

26.2 279 67093 1087.46 1088.52 1088.60 0.08 5.50 5.52 10‐27‐2015 0.060 0.040

26.3 280 66967 1087.83 1088.39 1088.46 0.07 5.50 5.52 10‐27‐2015 0.060 0.040

26.5 281 66849 1087.42 1088.32 1088.19 ‐0.13 5.50 5.52 10‐27‐2015 0.060 0.040

26.6 282 66720 1086.88 1087.60 1087.70 0.10 5.50 5.52 10‐27‐2015 0.060 0.040

26.7 283 66586 1086.80 1087.18 1087.39 0.21 5.50 5.52 10‐27‐2015 0.060 0.040

26.8 284 66480 1086.43 1087.01 1086.92 ‐0.09 5.50 5.52 10‐27‐2015 0.060 0.040

27.0 285 66349 1085.18 1085.88 1086.00 0.12 5.50 5.52 10‐27‐2015 0.060 0.040

27.1 286 66225 1084.92 1085.66 1085.73 0.07 5.50 5.52 10‐27‐2015 0.060 0.040

27.2 287 66094 1084.85 1085.33 1085.24 ‐0.09 5.50 5.52 10‐27‐2015 0.060 0.040

27.3 288 65971 1084.03 1084.78 1084.73 ‐0.05 5.50 5.52 10‐27‐2015 0.060 0.040

27.5 289 65847 1083.33 1084.28 1084.12 ‐0.16 5.50 5.52 10‐27‐2015 0.060 0.040

27.6 290 65706 1082.36 1083.40 1083.36 ‐0.04 5.50 5.52 10‐27‐2015 0.060 0.040

27.7 291 65583 1082.08 1083.15 1083.12 ‐0.03 5.50 5.52 10‐27‐2015 0.060 0.040

27.8 292 65459 1082.16 1082.88 1082.92 0.04 5.50 5.52 10‐27‐2015 0.060 0.040

28.0 293 65340 1081.95 1082.55 1082.66 0.11 5.50 5.52 10‐27‐2015 0.060 0.040

28.1 294 65217 1081.47 1082.25 1082.12 ‐0.13 5.50 5.52 10‐27‐2015 0.060 0.040

28.2 295 65074 1080.65 1081.76 1081.64 ‐0.12 5.50 5.52 10‐27‐2015 0.060 0.040

28.3 296 64963 1080.62 1081.28 1081.56 0.28 5.50 5.52 10‐27‐2015 0.060 0.040

28.5 297 64837 1080.83 1081.38 1081.46 0.08 5.50 5.52 10‐27‐2015 0.060 0.040

28.6 298 64717 1080.53 1081.05 1081.05 0.00 5.50 5.52 10‐27‐2015 0.060 0.040

28.7 299 64597 1079.23 1080.49 1080.34 ‐0.15 5.50 5.52 10‐27‐2015 0.060 0.040

28.8 300 64473 1079.29 1080.33 1080.05 ‐0.28 5.50 5.52 10‐27‐2015 0.060 0.040

28.9 301 64352 1079.29 1079.77 1079.85 0.08 5.50 5.52 10‐27‐2015 0.060 0.040

29.1 302 64227 1078.92 1079.29 1079.16 ‐0.13 5.50 5.52 10‐27‐2015 0.060 0.040

29.2 303 64123 1077.64 1078.56 1078.67 0.11 5.50 5.52 10‐27‐2015 0.060 0.040

29.3 304 63988 1077.86 1078.49 1078.26 ‐0.23 5.50 5.52 10‐27‐2015 0.060 0.040

29.4 305 63856 1076.55 1077.35 1077.54 0.19 5.50 5.52 10‐27‐2015 0.060 0.040

29.5 306 63775 1076.67 1077.39 1077.47 0.08 5.50 5.52 10‐27‐2015 0.060 0.040

29.6 307 63655 1076.84 1077.34 1077.08 ‐0.26 5.50 5.52 10‐27‐2015 0.060 0.040

29.7 308 63558 1075.56 1076.99 1076.63 ‐0.36 5.50 5.58 10‐26‐2015 0.060 0.040

29.9 309 63427 1075.58 1076.52 1076.19 ‐0.33 5.50 5.58 10‐26‐2015 0.060 0.040

30.0 310 63304 1074.90 1076.02 1075.72 ‐0.30 5.50 5.58 10‐26‐2015 0.060 0.040

30.1 311 63177 1074.43 1075.04 1074.79 ‐0.25 5.50 5.58 10‐26‐2015 0.060 0.040

30.2 312 63057 1073.46 1074.91 1074.39 ‐0.52 5.50 5.58 10‐26‐2015 0.060 0.040

30.4 313 62934 1073.54 1074.23 1074.27 0.04 5.50 5.58 10‐26‐2015 0.060 0.040

30.5 314 62822 1073.23 1073.93 1074.04 0.11 5.50 5.58 10‐26‐2015 0.060 0.040

30.6 315 62696 1072.00 1073.95 1073.98 0.03 5.50 5.58 10‐26‐2015 0.060 0.040

30.7 316 62576 1073.23 1073.98 1073.93 ‐0.05 5.50 5.58 10‐26‐2015 0.060 0.040

30.8 317 62527 1072.92 1073.88 1073.86 ‐0.02 5.50 5.58 10‐26‐2015 0.060 0.040

30.8 318 62493 1072.92 1073.74 1073.81 0.07 6.00 6.03 10‐23‐2015 0.060 0.040

30.9 319 62397 1072.54 1073.52 1073.66 0.14 5.50 5.58 10‐26‐2015 0.060 0.040

31.0 320 62349 1073.04 1073.31 1073.55 0.24 5.50 5.58 10‐26‐2015 0.060 0.040

31.1 321 62171 1072.11 1072.40 1072.65 0.25 5.50 5.58 10‐26‐2015 0.060 0.040

31.2 322 62052 1070.81 1072.06 1071.59 ‐0.47 5.50 5.58 10‐26‐2015 0.060 0.040

31.4 323 61918 1070.14 1071.38 1071.46 0.08 5.50 5.58 10‐26‐2015 0.060 0.040

31.5 324 61796 1070.28 1071.36 1071.38 0.02 5.50 5.58 10‐26‐2015 0.060 0.040

31.7 325 61637 1070.06 1070.98 1071.15 0.17 5.50 5.58 10‐26‐2015 0.060 0.040

31.8 326 61540 1070.14 1070.54 1070.94 0.40 5.50 5.58 10‐26‐2015 0.060 0.040

31.9 327 61409 1069.88 1070.36 1070.63 0.27 5.50 5.58 10‐26‐2015 0.060 0.040

32.0 328 61284 1069.54 1070.41 1070.34 ‐0.07 5.50 5.58 10‐26‐2015 0.060 0.040

32.1 329 61165 1069.17 1070.34 1070.11 ‐0.23 5.50 5.58 10‐26‐2015 0.060 0.040

32.2 330 61055 1069.18 1069.78 1069.69 ‐0.09 5.50 5.58 10‐26‐2015 0.060 0.040

32.3 331 61004 1068.47 1069.03 1069.40 0.37 5.50 5.58 10‐26‐2015 0.060 0.040

32.4 332 60900 1067.96 1068.72 1069.01 0.29 5.50 5.58 10‐26‐2015 0.060 0.040

32.5 333 60757 1067.47 1068.18 1068.54 0.36 5.50 5.58 10‐26‐2015 0.060 0.040

32.7 334 60634 1067.49 1068.06 1068.07 0.01 5.50 5.58 10‐26‐2015 0.060 0.040

32.8 335 60457 1066.56 1067.36 1067.47 0.11 5.50 5.58 10‐26‐2015 0.060 0.040

33.0 336 60325 1066.30 1067.16 1067.25 0.09 5.50 5.58 10‐26‐2015 0.060 0.040

33.1 337 60222 1066.33 1067.13 1067.08 ‐0.05 5.50 5.58 10‐26‐2015 0.060 0.040

33.2 338 60131 1065.94 1066.33 1066.35 0.02 5.50 5.58 10‐26‐2015 0.060 0.040

33.2 339 60061 1065.20 1066.16 1066.19 0.03 6.00 6.03 10‐23‐2015 0.060 0.040

33.3 340 59984 1065.32 1065.85 1066.04 0.19 6.00 6.03 10‐23‐2015 0.060 0.040

33.4 341 59857 1064.55 1065.48 1065.47 ‐0.01 6.00 6.03 10‐23‐2015 0.060 0.040

33.6 342 59699 1063.51 1065.05 1064.94 ‐0.11 5.50 5.65 10‐22‐2015 0.060 0.040

33.7 343 59610 1064.10 1064.62 1064.74 0.12 5.50 5.65 10‐22‐2015 0.060 0.040

33.8 344 59507 1063.92 1064.29 1064.40 0.11 5.50 5.65 10‐22‐2015 0.060 0.040

33.9 345 59429 1063.03 1063.47 1063.37 ‐0.10 5.50 5.65 10‐22‐2015 0.060 0.040

34.0 346 59319 1061.83 1063.14 1063.17 0.03 5.50 5.65 10‐22‐2015 0.060 0.040

34.1 347 59236 1062.50 1063.11 1063.06 ‐0.05 5.50 5.65 10‐22‐2015 0.060 0.040

34.2 348 59145 1061.86 1062.78 1062.82 0.04 5.50 5.65 10‐22‐2015 0.060 0.040

34.3 349 59012 1061.87 1062.36 1062.32 ‐0.04 5.50 5.65 10‐22‐2015 0.060 0.040

34.4 350 58892 1061.10 1061.80 1061.95 0.15 5.50 5.65 10‐22‐2015 0.060 0.040

34.5 351 58788 1060.95 1061.70 1061.70 0.00 5.50 5.65 10‐22‐2015 0.060 0.040

34.6 352 58674 1060.56 1061.18 1061.20 0.02 5.50 5.65 10‐22‐2015 0.060 0.040

34.8 353 58493 1059.75 1060.32 1060.44 0.12 5.50 5.65 10‐22‐2015 0.060 0.040

34.9 354 58376 1059.34 1060.23 1060.40 0.17 5.50 5.65 10‐22‐2015 0.060 0.040

35.0 355 58336 1059.40 1060.33 1060.38 0.05 5.50 5.65 10‐22‐2015 0.060 0.040

35.1 356 58246 1059.76 1060.15 1060.20 0.05 5.50 5.65 10‐22‐2015 0.060 0.040

35.1 357 58206 1059.32 1060.02 1060.10 0.08 5.50 5.65 10‐22‐2015 0.060 0.040

35.1 358 58153 1059.31 1059.87 1059.78 ‐0.09 5.50 5.65 10‐22‐2015 0.060 0.040

35.2 359 58050 1057.74 1058.95 1058.98 0.03 5.50 5.65 10‐22‐2015 0.060 0.040

35.4 360 57934 1058.13 1058.82 1058.84 0.02 5.50 5.65 10‐22‐2015 0.060 0.040

35.4 361 57862 1057.52 1058.43 1058.60 0.17 5.50 5.65 10‐22‐2015 0.060 0.040

35.5 362 57785 1057.62 1058.38 1058.42 0.04 5.50 5.65 10‐22‐2015 0.060 0.040

35.6 363 57690 1057.58 1058.09 1058.09 0.00 5.50 5.65 10‐22‐2015 0.060 0.040

35.8 364 57522 1056.72 1057.56 1057.70 0.14 5.50 5.65 10‐22‐2015 0.060 0.040

35.9 365 57448 1056.44 1057.50 1057.65 0.15 5.50 5.65 10‐22‐2015 0.060 0.040

36.0 366 57343 1056.62 1057.39 1057.55 0.16 5.50 5.65 10‐22‐2015 0.060 0.040

36.0 367 57256 1056.76 1057.27 1057.29 0.02 5.50 5.65 10‐22‐2015 0.060 0.040

36.1 368 57184 1056.45 1056.95 1057.10 0.15 5.50 5.65 10‐22‐2015 0.060 0.040

36.2 369 57085 1055.84 1056.55 1056.48 ‐0.07 5.50 5.65 10‐22‐2015 0.060 0.040

36.3 370 56968 1054.72 1055.83 1055.91 0.08 5.50 5.65 10‐22‐2015 0.060 0.040

36.4 371 56885 1055.12 1055.74 1055.76 0.02 5.50 5.65 10‐22‐2015 0.060 0.040

36.5 372 56804 1054.39 1055.30 1055.41 0.11 5.50 5.65 10‐22‐2015 0.060 0.040
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Table A.1: Comparison of Simulated and Surveyed Water Levels along the Highwood River during the Bathymetry Survey- continued
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36.6 373 56734 1054.23 1054.84 1055.09 0.25 5.50 5.65 10‐22‐2015 0.060 0.040

36.6 374 56685 1054.34 1055.11 1054.87 ‐0.24 5.50 5.65 10‐22‐2015 0.060 0.040

36.7 375 56565 1053.58 1054.32 1054.30 ‐0.02 5.50 5.65 10‐22‐2015 0.060 0.040

36.9 376 56402 1052.80 1053.50 1053.80 0.30 6.50 6.53 10‐21‐2015 0.060 0.040

37.0 377 56282 1052.58 1053.47 1053.64 0.17 6.50 6.53 10‐21‐2015 0.060 0.040

37.2 378 56142 1052.54 1053.31 1053.44 0.13 6.50 6.53 10‐21‐2015 0.060 0.040

37.3 379 55969 1052.12 1052.72 1052.74 0.02 6.50 6.53 10‐21‐2015 0.060 0.040

37.5 380 55840 1050.90 1052.58 1052.67 0.09 6.50 6.53 10‐21‐2015 0.060 0.040

37.6 381 55743 1051.58 1052.55 1052.63 0.08 6.50 6.53 10‐21‐2015 0.060 0.040

37.7 382 55580 1051.58 1052.38 1052.46 0.08 6.50 6.53 10‐21‐2015 0.060 0.040

37.9 383 55417 1051.26 1051.98 1051.96 ‐0.02 6.50 6.53 10‐21‐2015 0.060 0.040

38.0 384 55288 1050.54 1051.19 1051.36 0.17 6.50 6.53 10‐21‐2015 0.060 0.040

38.1 385 55225 1050.30 1051.08 1051.12 0.04 6.50 6.53 10‐21‐2015 0.060 0.040

38.2 386 55136 1050.01 1050.72 1050.90 0.18 6.50 6.53 10‐21‐2015 0.060 0.040

38.2 387 55093 1050.19 1050.59 1050.80 0.21 6.50 6.53 10‐21‐2015 0.060 0.040

38.3 388 55003 1049.54 1050.65 1050.47 ‐0.18 6.50 6.53 10‐21‐2015 0.060 0.040

38.4 389 54884 1048.82 1049.91 1049.69 ‐0.22 6.50 6.53 10‐21‐2015 0.060 0.040

38.5 390 54751 1048.19 1049.36 1049.20 ‐0.16 6.50 6.53 10‐21‐2015 0.060 0.040

38.7 391 54603 1047.91 1048.62 1048.56 ‐0.06 6.50 6.53 10‐21‐2015 0.060 0.040

38.8 392 54535 1047.15 1048.60 1048.39 ‐0.21 6.50 6.83 10‐13‐2015 0.060 0.040

38.9 393 54407 1047.29 1048.13 1048.09 ‐0.04 6.50 6.83 10‐13‐2015 0.060 0.040

39.0 394 54284 1046.69 1047.68 1047.76 0.08 6.50 6.83 10‐13‐2015 0.060 0.040

39.1 395 54162 1046.80 1047.52 1047.42 ‐0.10 6.50 6.83 10‐13‐2015 0.060 0.040

39.3 396 54042 1046.37 1046.99 1047.05 0.06 6.50 6.83 10‐13‐2015 0.060 0.040

39.4 397 53922 1046.07 1046.88 1046.54 ‐0.34 6.50 6.83 10‐13‐2015 0.060 0.040

39.5 398 53801 1045.43 1046.17 1046.21 0.04 6.50 6.83 10‐13‐2015 0.060 0.040

39.6 399 53681 1045.17 1045.95 1046.01 0.06 6.50 6.61 10‐14‐2015 0.060 0.040

39.8 400 53546 1044.97 1045.62 1045.78 0.16 6.50 6.61 10‐14‐2015 0.060 0.040

39.8 401 53468 1044.84 1045.44 1045.58 0.14 6.50 6.53 10‐21‐2015 0.060 0.040

39.9 402 53398 1044.40 1045.26 1045.40 0.14 6.50 6.61 10‐14‐2015 0.060 0.040

40.0 403 53315 1044.16 1045.27 1045.31 0.04 6.50 6.53 10‐21‐2015 0.060 0.040

40.1 404 53198 1044.06 1045.24 1045.25 0.01 6.50 6.61 10‐14‐2015 0.060 0.040

40.2 405 53136 1044.76 1044.89 1045.13 0.24 6.50 6.61 10‐14‐2015 0.060 0.040

40.3 406 53028 1043.79 1044.38 1044.65 0.27 6.50 6.61 10‐14‐2015 0.060 0.040

40.4 407 52946 1043.69 1044.14 1044.27 0.13 6.50 6.61 10‐14‐2015 0.060 0.040

40.4 408 52906 1042.50 1044.07 1044.14 0.07 6.50 6.61 10‐14‐2015 0.060 0.040

40.5 409 52814 1042.94 1043.73 1043.87 0.14 6.50 6.53 10‐21‐2015 0.060 0.040

40.7 410 52578 1042.01 1042.78 1042.96 0.18 6.50 6.61 10‐14‐2015 0.060 0.040

40.8 411 52499 1041.62 1042.64 1042.73 0.09 6.50 6.61 10‐14‐2015 0.060 0.040

40.9 412 52430 1041.56 1042.52 1042.57 0.05 6.50 6.61 10‐14‐2015 0.060 0.040

40.9 413 52366 1041.62 1042.31 1042.35 0.04 6.50 6.53 10‐21‐2015 0.060 0.040

41.0 414 52254 1041.33 1042.11 1042.06 ‐0.05 6.50 6.61 10‐14‐2015 0.060 0.040

41.1 415 52187 1041.03 1042.05 1041.93 ‐0.12 6.50 6.61 10‐14‐2015 0.060 0.040

41.2 416 52094 1041.03 1041.66 1041.72 0.06 6.50 6.61 10‐14‐2015 0.060 0.040

41.3 417 52017 1040.54 1041.26 1041.06 ‐0.20 6.50 6.61 10‐14‐2015 0.060 0.040

41.4 418 51933 1039.70 1040.82 1040.84 0.02 6.50 6.61 10‐14‐2015 0.060 0.040

41.4 419 51851 1039.95 1040.65 1040.74 0.09 6.50 6.61 10‐14‐2015 0.060 0.040

41.5 420 51774 1039.96 1040.51 1040.53 0.02 6.50 6.61 10‐14‐2015 0.060 0.040

41.6 421 51687 1039.26 1040.18 1040.11 ‐0.07 6.50 6.37 10‐15‐2015 0.060 0.040

41.7 422 51607 1038.45 1040.08 1039.96 ‐0.12 6.50 6.37 10‐15‐2015 0.060 0.040

41.8 423 51527 1039.23 1039.87 1039.82 ‐0.05 6.50 6.37 10‐15‐2015 0.060 0.040

41.9 424 51444 1038.95 1039.45 1039.53 0.08 6.50 6.37 10‐15‐2015 0.060 0.040

41.9 425 51363 1038.52 1039.12 1039.20 0.08 6.50 6.37 10‐15‐2015 0.060 0.040

42.0 426 51282 1038.42 1038.97 1039.04 0.07 6.50 6.37 10‐15‐2015 0.060 0.040

42.1 427 51206 1038.43 1038.84 1038.82 ‐0.02 6.50 6.37 10‐15‐2015 0.060 0.040

42.2 428 51124 1036.66 1038.57 1038.61 0.04 6.50 6.37 10‐15‐2015 0.060 0.040

42.3 429 51040 1036.94 1038.53 1038.57 0.04 6.50 6.37 10‐15‐2015 0.060 0.040

42.3 430 50961 1036.71 1038.53 1038.50 ‐0.03 5.50 ‐ 11‐16‐2015 0.060 0.040

42.4 431 50879 1037.63 1038.50 1038.53 0.03 6.50 6.37 10‐15‐2015 0.060 0.040

42.5 432 50798 1038.00 1038.44 1038.48 0.04 6.50 6.37 10‐15‐2015 0.060 0.040

42.6 433 50717 1037.17 1038.05 1038.31 0.26 6.50 6.37 10‐15‐2015 0.060 0.040

42.7 434 50633 1037.11 1038.09 1038.13 0.04 6.50 6.37 10‐15‐2015 0.060 0.040

42.8 435 50539 1036.65 1037.76 1037.83 0.07 6.50 6.37 10‐15‐2015 0.060 0.040

42.9 436 50437 1036.02 1037.44 1037.47 0.03 6.50 6.37 10‐15‐2015 0.060 0.040

43.0 437 50343 1035.30 1037.26 1037.33 0.07 6.50 6.37 10‐15‐2015 0.060 0.040

43.1 438 50243 1036.20 1037.11 1037.19 0.08 6.50 6.37 10‐15‐2015 0.060 0.040

43.1 439 50157 1036.32 1036.96 1036.86 ‐0.10 6.50 6.37 10‐15‐2015 0.060 0.040

43.2 440 50077 1035.30 1036.60 1036.35 ‐0.25 6.50 6.37 10‐15‐2015 0.060 0.040

43.3 441 49967 1034.84 1036.35 1036.27 ‐0.08 6.50 6.37 10‐15‐2015 0.060 0.040

43.4 442 49884 1035.40 1036.32 1036.20 ‐0.12 6.50 6.37 10‐15‐2015 0.060 0.040

43.5 443 49805 1035.24 1035.93 1036.01 0.08 6.50 6.37 10‐15‐2015 0.060 0.040

43.6 444 49724 1035.08 1035.56 1035.59 0.03 6.50 6.37 10‐15‐2015 0.060 0.040

43.7 445 49641 1034.15 1035.41 1035.41 0.00 6.50 6.37 10‐15‐2015 0.060 0.040

43.7 446 49552 1034.06 1035.39 1035.38 ‐0.01 6.50 6.37 10‐15‐2015 0.060 0.040

43.8 447 49487 1034.27 1035.28 1035.33 0.05 6.50 6.34 10‐16‐2015 0.060 0.040

43.9 448 49399 1033.21 1035.09 1035.27 0.18 6.50 6.34 10‐16‐2015 0.060 0.040

44.0 449 49319 1033.23 1035.05 1035.24 0.19 6.50 6.34 10‐16‐2015 0.060 0.040

44.1 450 49234 1033.83 1034.95 1035.17 0.22 6.50 6.34 10‐16‐2015 0.060 0.040

44.1 451 49154 1034.09 1034.92 1035.13 0.21 6.50 6.34 10‐16‐2015 0.060 0.040

44.2 452 49075 1033.47 1034.88 1035.10 0.22 6.50 6.34 10‐16‐2015 0.060 0.040

44.3 453 48989 1034.20 1034.86 1035.02 0.16 6.50 6.34 10‐16‐2015 0.060 0.040

44.4 454 48900 1033.36 1034.73 1034.92 0.19 6.50 6.34 10‐16‐2015 0.060 0.040

44.5 455 48811 1033.38 1034.79 1034.88 0.09 6.50 6.34 10‐16‐2015 0.060 0.040

44.6 456 48730 1032.86 1034.78 1034.87 0.09 6.50 6.34 10‐16‐2015 0.060 0.040

44.6 457 48673 1030.07 1034.78 1034.82 0.04 5.50 ‐ 11‐10‐2015 0.060 0.040 Upstream of Highway 2A Bridge (Centre Street)
44.7 458 48646 1033.48 1034.81 1034.86 0.05 6.50 6.34 10‐16‐2015 0.060 0.040 Downstream of Highway 2A Bridge (Centre Street)
44.7 459 48613 1032.28 1034.80 1034.81 0.01 5.50 ‐ 11‐10‐2015 0.060 0.040

44.7 460 48568 1033.56 1034.80 1034.85 0.05 6.50 6.34 10‐16‐2015 0.060 0.040

44.8 461 48489 1034.25 1034.79 1034.83 0.04 6.50 6.34 10‐16‐2015 0.060 0.040

44.9 462 48407 1033.78 1034.44 1034.61 0.17 6.50 6.34 10‐16‐2015 0.060 0.040

45.0 463 48328 1033.62 1034.14 1034.27 0.13 6.50 6.34 10‐16‐2015 0.060 0.040

45.1 464 48246 1033.28 1033.94 1034.10 0.16 6.50 6.34 10‐16‐2015 0.060 0.040

45.1 465 48166 1032.92 1033.86 1034.02 0.16 6.50 6.34 10‐16‐2015 0.060 0.040

45.2 466 48136 1033.24 1033.83 1033.95 0.12 6.50 6.34 10‐16‐2015 0.060 0.040

45.2 467 48102 1032.98 1033.53 1033.57 0.04 6.50 6.34 10‐16‐2015 0.060 0.040

45.3 468 48036 1031.27 1033.37 1033.55 0.18 6.50 6.34 10‐16‐2015 0.060 0.040

45.3 469 47980 1031.41 1033.42 1033.49 0.07 5.50 ‐ 11‐10‐2015 0.060 0.040

45.4 470 47885 1031.36 1033.45 1033.49 0.04 5.50 5.27 10‐19‐2015 0.060 0.040

45.5 471 47799 1032.72 1033.44 1033.53 0.09 6.50 6.34 10‐16‐2015 0.060 0.040

45.6 472 47719 1032.64 1033.37 1033.41 0.04 6.50 6.34 10‐16‐2015 0.060 0.040

45.7 473 47642 1031.84 1033.35 1033.38 0.03 6.50 6.34 10‐16‐2015 0.060 0.040

45.7 474 47551 1030.86 1033.33 1033.33 0.00 5.50 ‐ 11‐12‐2015 0.060 0.040

45.8 475 47473 1032.82 1033.27 1033.30 0.03 5.50 5.27 10‐19‐2015 0.060 0.040

45.9 476 47393 1032.44 1032.95 1033.06 0.11 5.50 5.27 10‐19‐2015 0.060 0.040

46.0 477 47311 1032.05 1032.74 1032.64 ‐0.10 5.50 5.27 10‐19‐2015 0.060 0.040

46.1 478 47224 1031.29 1032.36 1032.37 0.01 5.50 5.27 10‐19‐2015 0.060 0.040

46.2 479 47128 1031.13 1032.36 1032.16 ‐0.20 5.50 5.27 10‐19‐2015 0.060 0.040

46.3 480 47034 1030.53 1032.42 1032.11 ‐0.31 5.50 5.27 10‐19‐2015 0.060 0.040

46.4 481 46940 1029.47 1032.27 1032.09 ‐0.18 5.50 5.27 10‐19‐2015 0.060 0.040

46.4 482 46855 1030.78 1032.20 1032.08 ‐0.12 5.50 5.27 10‐19‐2015 0.060 0.040

46.6 483 46745 1031.18 1031.87 1031.93 0.06 5.50 5.27 10‐19‐2015 0.060 0.040

46.7 484 46630 1030.56 1031.84 1031.79 ‐0.05 5.50 5.27 10‐19‐2015 0.060 0.040

46.7 485 46556 1030.95 1031.74 1031.75 0.01 5.50 5.27 10‐19‐2015 0.060 0.040

46.9 486 46396 1030.53 1031.63 1031.69 0.06 5.50 5.27 10‐19‐2015 0.060 0.040

47.0 487 46332 1031.03 1031.65 1031.65 0.00 5.50 5.27 10‐19‐2015 0.060 0.040

47.0 488 46268 1030.31 1031.58 1031.63 0.05 5.50 5.27 10‐19‐2015 0.060 0.040

47.2 489 46139 1030.53 1031.61 1031.58 ‐0.03 5.50 5.27 10‐19‐2015 0.060 0.040

47.2 490 46079 1030.55 1031.65 1031.51 ‐0.14 5.50 5.27 10‐19‐2015 0.060 0.040

47.3 491 46019 1030.31 1031.54 1031.49 ‐0.05 5.50 5.27 10‐19‐2015 0.060 0.040

47.4 492 45917 1030.32 1031.56 1031.46 ‐0.10 5.50 5.27 10‐19‐2015 0.060 0.040

47.5 493 45838 1030.86 1031.37 1031.22 ‐0.15 5.50 5.27 10‐19‐2015 0.060 0.040

47.5 494 45774 1030.15 1031.07 1030.94 ‐0.13 5.50 5.27 10‐19‐2015 0.060 0.040

47.6 495 45704 1029.20 1031.02 1030.93 ‐0.09 5.50 ‐ 9‐3‐2016 0.060 0.040

47.7 496 45626 1029.66 1030.92 1030.84 ‐0.08 4.50 4.63 10‐20‐2015 0.060 0.040
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Table A.1: Comparison of Simulated and Surveyed Water Levels along the Highwood River during the Bathymetry Survey- continued
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47.7 497 45550 1029.63 1030.83 1030.78 ‐0.05 4.50 4.63 10‐20‐2015 0.060 0.040

47.8 498 45517 1030.05 1030.73 1030.73 0.00 4.50 4.63 10‐20‐2015 0.060 0.040

47.8 499 45493 1030.12 1030.67 1030.50 ‐0.17 4.50 4.63 10‐20‐2015 0.060 0.040

47.9 500 45381 1028.70 1030.54 1030.51 ‐0.03 4.50 4.63 10‐20‐2015 0.060 0.040

48.0 501 45325 1029.31 1030.54 1030.50 ‐0.04 4.50 4.63 10‐20‐2015 0.060 0.040

48.1 502 45210 1029.35 1030.53 1030.49 ‐0.04 4.50 4.63 10‐20‐2015 0.060 0.040

48.2 503 45149 1029.68 1030.39 1030.46 0.07 4.50 4.63 10‐20‐2015 0.060 0.040

48.2 504 45097 1029.58 1030.27 1030.34 0.07 4.50 4.63 10‐20‐2015 0.060 0.040

48.2 505 45051 1028.80 1030.23 1030.32 0.09 4.50 4.63 10‐20‐2015 0.060 0.040

48.3 506 44972 1028.68 1030.21 1030.31 0.10 4.50 4.63 10‐20‐2015 0.060 0.040

48.4 507 44890 1029.64 1030.19 1030.28 0.09 4.50 4.63 10‐20‐2015 0.060 0.040

48.5 508 44811 1029.46 1030.13 1030.17 0.04 4.50 4.63 10‐20‐2015 0.060 0.040

48.6 509 44726 1028.50 1030.15 1030.22 0.07 5.50 ‐ 9‐3‐2016 0.060 0.040

48.7 510 44639 1028.96 1030.12 1030.13 0.01 4.50 4.63 10‐20‐2015 0.060 0.040

48.7 511 44557 1029.12 1030.08 1030.09 0.01 4.50 4.63 10‐20‐2015 0.060 0.040

48.8 512 44489 1029.44 1030.07 1030.01 ‐0.06 4.50 4.63 10‐20‐2015 0.060 0.040

48.9 513 44401 1028.18 1030.04 1030.06 0.02 5.50 ‐ 11‐16‐2015 0.060 0.040

49.0 514 44321 1028.12 1030.05 1030.05 0.00 5.50 ‐ 11‐16‐2015 0.060 0.040

49.1 515 44240 1029.08 1030.03 1029.98 ‐0.05 4.50 4.63 10‐20‐2015 0.060 0.040

49.1 516 44160 1029.42 1030.03 1029.72 ‐0.31 4.50 4.63 10‐20‐2015 0.060 0.040

49.2 517 44076 1028.35 1029.69 1029.62 ‐0.07 4.50 4.63 10‐20‐2015 0.060 0.040

49.3 518 44014 1028.13 1029.73 1029.61 ‐0.12 4.50 4.63 10‐20‐2015 0.060 0.040

49.4 519 43913 1029.04 1029.62 1029.56 ‐0.06 4.50 4.63 10‐20‐2015 0.053 0.030

49.5 520 43840 1028.73 1029.62 1029.38 ‐0.24 4.50 4.63 10‐20‐2015 0.053 0.030

49.5 521 43757 1027.24 1029.27 1029.30 0.03 4.50 4.63 10‐20‐2015 0.053 0.030

49.6 522 43668 1026.40 1029.23 1029.36 0.13 5.50 ‐ 11‐12‐2015 0.053 0.030

49.7 523 43596 1028.22 1029.30 1029.29 ‐0.01 4.50 4.63 10‐20‐2015 0.053 0.030

49.8 524 43514 1028.35 1029.20 1029.27 0.07 4.50 4.63 10‐20‐2015 0.053 0.030

49.9 525 43432 1028.27 1029.21 1029.22 0.01 4.50 4.63 10‐20‐2015 0.053 0.030

49.9 526 43352 1028.48 1029.14 1029.11 ‐0.03 4.50 4.63 10‐20‐2015 0.053 0.030

50.0 527 43265 1028.13 1029.03 1028.63 ‐0.40 4.50 4.63 10‐20‐2015 0.053 0.030

50.1 528 43187 1026.97 1029.02 1028.77 ‐0.25 6.50 6.34 10‐16‐2015 0.053 0.030 Upstream of Highway 543 Bridge
50.2 529 43106 1026.53 1029.02 1028.76 ‐0.26 6.50 6.34 10‐16‐2015 0.053 0.030 Downstream of Highway 543 Bridge
50.2 530 43071 1027.56 1028.99 1028.69 ‐0.30 5.50 ‐ 11‐10‐2015 0.053 0.030

50.3 531 42953 1026.74 1028.74 1028.67 ‐0.07 5.50 ‐ 11‐10‐2015 0.053 0.030

50.5 532 42817 1026.69 1028.71 1028.69 ‐0.02 6.50 6.34 10‐16‐2015 0.053 0.030

50.6 533 42701 1027.30 1028.67 1028.67 0.00 6.50 6.34 10‐16‐2015 0.053 0.030

50.7 534 42579 1028.19 1028.53 1028.63 0.10 6.50 6.34 10‐16‐2015 0.053 0.030

50.8 535 42461 1027.67 1028.53 1028.55 0.02 6.50 6.34 10‐16‐2015 0.053 0.030

51.0 536 42343 1027.50 1028.52 1028.53 0.01 6.50 6.34 10‐16‐2015 0.053 0.030

51.1 537 42224 1027.59 1028.51 1028.51 0.00 6.50 6.34 10‐16‐2015 0.053 0.030

51.2 538 42105 1027.30 1028.48 1028.48 0.00 6.50 6.34 10‐16‐2015 0.053 0.030

51.3 539 41981 1027.65 1028.30 1028.44 0.14 6.50 6.34 10‐16‐2015 0.053 0.030

51.4 540 41873 1026.57 1028.30 1028.43 0.13 6.50 6.34 10‐16‐2015 0.053 0.030

51.5 541 41751 1027.26 1028.36 1028.42 0.06 6.50 6.34 10‐16‐2015 0.053 0.030

51.7 542 41635 1027.33 1028.31 1028.41 0.10 6.50 6.34 10‐16‐2015 0.053 0.030

51.8 543 41514 1027.46 1028.29 1028.39 0.10 6.50 6.34 10‐16‐2015 0.053 0.030

51.9 544 41394 1027.78 1028.23 1028.34 0.11 6.50 6.34 10‐16‐2015 0.053 0.030

52.0 545 41274 1027.81 1028.16 1028.23 0.07 6.50 6.34 10‐16‐2015 0.053 0.030

52.1 546 41158 1027.59 1027.93 1028.06 0.13 6.50 6.34 10‐16‐2015 0.053 0.030

52.3 547 41034 1027.05 1027.80 1027.94 0.14 6.50 6.34 10‐16‐2015 0.053 0.030

52.4 548 40914 1026.52 1027.79 1027.92 0.13 6.50 6.34 10‐16‐2015 0.053 0.030

52.5 549 40792 1026.55 1027.76 1027.90 0.14 6.50 6.34 10‐16‐2015 0.053 0.030

52.6 550 40670 1026.90 1027.70 1027.80 0.10 5.50 5.27 10‐19‐2015 0.053 0.030

52.7 551 40551 1026.64 1027.64 1027.78 0.14 5.50 5.27 10‐19‐2015 0.053 0.030

52.9 552 40435 1026.35 1027.65 1027.77 0.12 5.50 5.27 10‐19‐2015 0.053 0.030

53.0 553 40315 1026.06 1027.65 1027.76 0.11 5.50 5.27 10‐19‐2015 0.053 0.030

53.1 554 40197 1026.49 1027.64 1027.75 0.11 5.50 5.27 10‐19‐2015 0.053 0.030

53.2 555 40075 1026.69 1027.64 1027.74 0.10 5.50 5.27 10‐19‐2015 0.053 0.030

53.3 556 39957 1026.65 1027.65 1027.73 0.08 5.50 5.27 10‐19‐2015 0.053 0.030

53.5 557 39834 1027.16 1027.60 1027.70 0.10 5.50 5.27 10‐19‐2015 0.053 0.030

53.6 558 39714 1026.69 1027.50 1027.65 0.15 5.50 5.27 10‐19‐2015 0.053 0.030

53.7 559 39593 1026.67 1027.49 1027.62 0.13 5.50 5.27 10‐19‐2015 0.053 0.030

53.8 560 39473 1026.64 1027.47 1027.58 0.11 5.50 5.27 10‐19‐2015 0.053 0.030

53.9 561 39351 1026.42 1027.40 1027.56 0.16 5.50 5.27 10‐19‐2015 0.053 0.030

54.1 562 39233 1026.46 1027.40 1027.54 0.14 5.50 5.27 10‐19‐2015 0.053 0.030

54.2 563 39113 1026.58 1027.40 1027.53 0.13 5.50 5.27 10‐19‐2015 0.053 0.030

54.3 564 38993 1026.43 1027.38 1027.51 0.13 5.50 5.27 10‐19‐2015 0.053 0.030

54.4 565 38874 1026.57 1027.36 1027.49 0.13 5.50 5.27 10‐19‐2015 0.053 0.030

54.5 566 38755 1026.20 1027.36 1027.48 0.12 5.50 5.27 10‐19‐2015 0.053 0.030

54.7 567 38636 1026.34 1027.37 1027.47 0.10 5.50 5.27 10‐19‐2015 0.053 0.030

54.8 568 38520 1025.98 1027.36 1027.46 0.10 5.50 5.27 10‐19‐2015 0.053 0.030

54.9 569 38400 1025.83 1027.36 1027.45 0.09 5.50 ‐ 11‐17‐2015 0.053 0.030

55.0 570 38280 1025.76 1027.38 1027.45 0.07 5.50 ‐ 11‐17‐2015 0.053 0.030

55.1 571 38155 1025.45 1027.35 1027.44 0.09 5.50 ‐ 11‐17‐2015 0.053 0.030

55.3 572 38028 1025.89 1027.38 1027.44 0.06 5.50 ‐ 11‐17‐2015 0.053 0.030

55.4 573 37906 1026.41 1027.35 1027.37 0.02 4.50 4.63 10‐20‐2015 0.053 0.030

55.5 574 37787 1025.56 1027.34 1027.41 0.07 5.50 ‐ 11‐17‐2015 0.053 0.030

55.6 575 37651 1024.81 1027.32 1027.41 0.09 5.50 ‐ 11‐17‐2015 0.053 0.030

55.8 576 37528 1026.07 1027.31 1027.35 0.04 4.50 4.63 10‐20‐2015 0.053 0.030

55.9 577 37408 1026.79 1027.28 1027.30 0.02 4.50 4.63 10‐20‐2015 0.053 0.030

56.0 578 37287 1026.39 1027.20 1027.05 ‐0.15 4.50 4.63 10‐20‐2015 0.053 0.030

56.1 579 37164 1026.05 1027.14 1026.98 ‐0.16 4.50 4.63 10‐20‐2015 0.053 0.030

56.3 580 37027 1025.71 1027.11 1027.03 ‐0.08 5.50 ‐ 9‐3‐2016 0.053 0.030

56.4 581 36923 1025.41 1027.15 1027.09 ‐0.06 6.50 6.53 10‐21‐2015 0.053 0.030

56.5 582 36804 1025.93 1027.16 1027.08 ‐0.08 6.50 6.53 10‐21‐2015 0.053 0.030

56.6 583 36689 1026.00 1027.05 1027.05 0.00 6.50 6.53 10‐21‐2015 0.053 0.030

56.7 584 36574 1025.89 1027.02 1027.03 0.01 6.50 6.53 10‐21‐2015 0.053 0.030

56.8 585 36454 1025.10 1027.02 1026.97 ‐0.05 5.50 ‐ 9‐3‐2016 0.053 0.030

57.0 586 36334 1025.30 1027.00 1027.02 0.02 6.50 6.53 10‐21‐2015 0.053 0.030

57.1 587 36213 1026.14 1027.01 1027.01 0.00 6.50 6.53 10‐21‐2015 0.053 0.030

57.3 588 36045 1025.81 1026.97 1026.93 ‐0.04 5.50 ‐ 9‐3‐2016 0.053 0.030

57.4 589 35937 1025.59 1026.99 1026.96 ‐0.03 6.50 6.53 10‐21‐2015 0.053 0.030

57.5 590 35813 1025.39 1026.94 1026.90 ‐0.04 5.50 ‐ 9‐3‐2016 0.053 0.030

57.7 591 35628 1025.10 1026.95 1026.94 ‐0.01 6.50 6.53 10‐21‐2015 0.053 0.030

57.8 592 35479 1026.00 1026.92 1026.90 ‐0.02 6.50 6.53 10‐21‐2015 0.053 0.030

58.0 593 35326 1026.13 1026.65 1026.68 0.03 6.50 6.53 10‐21‐2015 0.053 0.030

58.1 594 35176 1025.51 1026.39 1026.27 ‐0.12 6.50 6.53 10‐21‐2015 0.053 0.030

58.3 595 35025 1024.96 1026.00 1026.11 0.11 6.50 6.53 10‐21‐2015 0.053 0.030

58.4 596 34879 1025.16 1025.97 1026.03 0.06 6.50 6.53 10‐21‐2015 0.053 0.030

58.6 597 34725 1024.20 1025.94 1025.99 0.05 6.50 6.53 10‐21‐2015 0.053 0.030

58.7 598 34574 1025.06 1025.94 1025.95 0.01 6.50 6.53 10‐21‐2015 0.053 0.030

58.9 599 34419 1025.14 1025.86 1025.86 0.00 6.50 6.53 10‐21‐2015 0.053 0.030

59.0 600 34272 1024.57 1025.80 1025.84 0.04 6.50 6.53 10‐21‐2015 0.053 0.030

59.2 601 34119 1024.70 1025.83 1025.83 0.00 6.50 6.53 10‐21‐2015 0.053 0.030

59.3 602 33965 1024.71 1025.79 1025.81 0.02 6.50 6.53 10‐21‐2015 0.053 0.030

59.5 603 33809 1024.98 1025.78 1025.76 ‐0.02 6.50 6.53 10‐21‐2015 0.053 0.030

59.6 604 33658 1025.04 1025.52 1025.57 0.05 6.50 6.53 10‐21‐2015 0.053 0.030

59.8 605 33504 1024.56 1025.28 1025.19 ‐0.09 6.50 6.53 10‐21‐2015 0.053 0.030

59.9 606 33358 1023.96 1025.15 1025.05 ‐0.10 6.50 6.53 10‐21‐2015 0.053 0.030

60.1 607 33207 1023.81 1025.12 1025.00 ‐0.12 6.50 6.53 10‐21‐2015 0.053 0.030

60.2 608 33057 1023.74 1025.06 1024.95 ‐0.11 6.50 6.53 10‐21‐2015 0.053 0.030

60.4 609 32909 1024.27 1025.05 1024.83 ‐0.22 6.50 6.53 10‐21‐2015 0.053 0.030

60.5 610 32759 1023.40 1025.07 1024.67 ‐0.40 5.50 5.65 10‐22‐2015 0.053 0.030

60.7 611 32608 1024.04 1024.87 1024.52 ‐0.35 5.50 5.65 10‐22‐2015 0.053 0.030

60.8 612 32458 1022.65 1024.36 1024.50 0.14 5.50 5.65 10‐22‐2015 0.053 0.030

61.0 613 32323 1023.36 1024.34 1024.49 0.15 5.50 5.65 10‐22‐2015 0.076 0.035 Upstream of Train Bridge
61.0 614 32300 1022.79 1024.29 1024.49 0.20 5.50 5.65 10‐22‐2015 0.076 0.035 Downstream of Train Bridge
61.1 615 32155 1023.09 1024.21 1024.48 0.27 5.50 5.65 10‐22‐2015 0.076 0.035 Downstream Boudnary of Mike Flood
61.3 616 32005 1023.20 1024.10 1024.42 0.32 5.50 5.65 10‐22‐2015 0.076 0.035

61.5 617 31846 1022.86 1024.09 1024.38 0.29 5.50 5.65 10‐22‐2015 0.076 0.035

61.6 618 31690 1022.82 1024.02 1024.36 0.34 5.50 5.65 10‐22‐2015 0.076 0.035

61.8 619 31541 1022.95 1024.02 1024.30 0.28 5.50 5.65 10‐22‐2015 0.076 0.035

61.9 620 31388 1023.20 1023.98 1024.21 0.23 5.50 5.65 10‐22‐2015 0.076 0.035
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62.1 621 31237 1023.30 1023.86 1024.08 0.22 5.50 5.65 10‐22‐2015 0.076 0.035

62.2 622 31089 1023.21 1023.61 1023.47 ‐0.14 5.50 5.65 10‐22‐2015 0.076 0.035

62.4 623 30936 1021.50 1023.37 1023.42 0.05 5.50 5.65 10‐22‐2015 0.076 0.035

62.5 624 30786 1022.23 1023.33 1023.40 0.07 5.50 5.65 10‐22‐2015 0.076 0.035

62.6 625 30714 1021.95 1023.34 1023.39 0.05 5.50 5.65 10‐22‐2015 0.076 0.035 Upstream of Highway 2 Bridge (South Bound)
62.6 626 30693 1022.02 1023.32 1023.38 0.06 5.50 5.65 10‐22‐2015 0.076 0.035 Downstream of Highway 2 Bridge (South Bound)
62.7 627 30639 1021.52 1023.34 1023.38 0.04 5.50 5.65 10‐22‐2015 0.076 0.035

62.7 628 30608 1021.67 1023.28 1023.38 0.10 5.50 5.65 10‐22‐2015 0.076 0.035 Upstream of Highway 2 Bridge (North Bound)
62.7 629 30585 1022.29 1023.33 1023.34 0.01 5.50 5.65 10‐22‐2015 0.086 0.030 Downstream of Highway 2 Bridge (North Bound)
62.8 630 30484 1021.93 1023.28 1023.22 ‐0.06 5.50 5.65 10‐22‐2015 0.086 0.030

63.0 631 30333 1021.89 1023.13 1022.98 ‐0.15 5.50 5.65 10‐22‐2015 0.086 0.030

63.1 632 30183 1021.20 1022.90 1022.93 0.03 5.50 5.65 10‐22‐2015 0.086 0.030

63.3 633 30019 1022.08 1022.87 1022.87 0.00 5.50 5.65 10‐22‐2015 0.086 0.030

63.5 634 29845 1021.33 1022.31 1022.31 0.00 5.50 5.65 10‐22‐2015 0.086 0.030

63.6 635 29697 1021.01 1021.66 1021.83 0.17 5.50 5.65 10‐22‐2015 0.086 0.030

63.8 636 29542 1020.75 1021.56 1021.59 0.03 5.50 5.65 10‐22‐2015 0.086 0.030

63.9 637 29382 1020.14 1021.55 1021.51 ‐0.04 5.50 5.65 10‐22‐2015 0.086 0.030

64.1 638 29237 1020.69 1021.47 1021.39 ‐0.08 5.50 5.65 10‐22‐2015 0.086 0.030

64.2 639 29082 1019.97 1021.35 1021.20 ‐0.15 5.50 5.65 10‐22‐2015 0.086 0.030

64.4 640 28928 1019.92 1021.38 1021.19 ‐0.19 6.00 6.03 10‐23‐2015 0.086 0.030

64.5 641 28775 1020.02 1021.29 1021.15 ‐0.14 6.00 6.03 10‐23‐2015 0.086 0.030

64.7 642 28623 1020.23 1020.91 1020.72 ‐0.19 6.00 6.03 10‐23‐2015 0.086 0.030

64.8 643 28463 1019.12 1020.28 1020.38 0.10 6.00 6.03 10‐23‐2015 0.086 0.030

65.0 644 28304 1019.05 1019.99 1020.28 0.29 6.00 6.03 10‐23‐2015 0.086 0.030

65.1 645 28152 1019.21 1019.99 1020.17 0.18 6.00 6.03 10‐23‐2015 0.086 0.030

65.3 646 27997 1018.99 1019.95 1020.02 0.07 6.00 6.03 10‐23‐2015 0.086 0.030

65.5 647 27845 1019.17 1019.88 1019.67 ‐0.21 6.00 6.03 10‐23‐2015 0.086 0.030

65.6 648 27700 1018.34 1019.14 1019.27 0.13 6.00 6.03 10‐23‐2015 0.086 0.030

65.8 649 27547 1018.23 1019.03 1019.12 0.09 6.00 6.03 10‐23‐2015 0.086 0.030

65.9 650 27398 1018.06 1019.08 1018.99 ‐0.09 6.00 6.03 10‐23‐2015 0.086 0.030

66.1 651 27248 1017.75 1018.61 1018.86 0.25 6.00 6.03 10‐23‐2015 0.086 0.030

66.2 652 27091 1017.57 1018.59 1018.75 0.16 6.00 6.03 10‐23‐2015 0.086 0.030

66.4 653 26943 1017.53 1018.43 1018.59 0.16 6.00 6.03 10‐23‐2015 0.086 0.030

66.5 654 26794 1017.41 1018.01 1017.84 ‐0.17 6.00 6.03 10‐23‐2015 0.095 0.040

66.7 655 26638 1015.70 1017.48 1017.68 0.20 5.50 ‐ 10‐28‐2015 0.095 0.040

66.8 656 26492 1016.84 1017.51 1017.60 0.09 5.50 ‐ 10‐28‐2015 0.095 0.040

67.0 657 26342 1016.47 1017.24 1017.23 ‐0.01 5.50 ‐ 10‐28‐2015 0.095 0.040

67.1 658 26180 1015.81 1016.72 1016.87 0.15 5.50 ‐ 10‐28‐2015 0.095 0.040

67.3 659 26048 1015.68 1016.51 1016.58 0.07 5.50 ‐ 10‐28‐2015 0.095 0.040

67.4 660 25876 1014.93 1016.40 1016.43 0.03 5.50 ‐ 10‐28‐2015 0.095 0.040

67.6 661 25744 1014.98 1016.54 1016.44 ‐0.10 6.00 ‐ 4‐22‐2016 0.095 0.040

67.7 662 25564 1014.89 1016.43 1016.39 ‐0.04 6.00 ‐ 4‐22‐2016 0.095 0.040

67.9 663 25397 1015.18 1016.07 1016.23 0.16 5.50 ‐ 10‐28‐2015 0.095 0.040

68.1 664 25248 1014.89 1015.91 1015.77 ‐0.14 5.50 ‐ 10‐28‐2015 0.095 0.040

68.2 665 25099 1014.54 1015.61 1015.69 0.08 5.50 ‐ 10‐28‐2015 0.095 0.040

68.4 666 24949 1014.78 1015.62 1015.64 0.02 5.50 ‐ 10‐28‐2015 0.095 0.040

68.5 667 24799 1014.89 1015.27 1015.36 0.09 5.50 ‐ 10‐28‐2015 0.095 0.040

68.7 668 24644 1014.00 1014.76 1014.77 0.01 5.50 ‐ 10‐28‐2015 0.095 0.025 Upstream of Highway 547 Bridge
68.7 669 24593 1013.86 1014.74 1014.64 ‐0.10 5.50 ‐ 10‐28‐2015 0.095 0.025 Downstream of Highway 547 Bridge
68.8 670 24536 1013.47 1014.72 1014.56 ‐0.16 5.50 ‐ 10‐28‐2015 0.095 0.025

68.9 671 24351 1013.29 1014.16 1014.27 0.11 5.50 ‐ 10‐28‐2015 0.095 0.025

69.1 672 24203 1013.14 1013.85 1013.98 0.13 5.50 ‐ 10‐28‐2015 0.095 0.025

69.2 673 24051 1012.93 1013.85 1013.81 ‐0.04 5.50 ‐ 10‐28‐2015 0.095 0.025

69.4 674 23899 1012.87 1013.70 1013.59 ‐0.11 5.50 ‐ 10‐28‐2015 0.095 0.025

69.5 675 23754 1012.28 1013.13 1013.40 0.27 5.50 ‐ 10‐28‐2015 0.095 0.025

69.7 676 23609 1012.32 1013.16 1013.25 0.09 5.50 ‐ 10‐28‐2015 0.095 0.025

69.9 677 23447 1012.01 1012.75 1012.76 0.01 5.50 ‐ 10‐28‐2015 0.095 0.025

70.0 678 23298 1011.30 1012.52 1012.41 ‐0.11 5.50 ‐ 10‐28‐2015 0.095 0.025

70.1 679 23152 1010.80 1012.53 1012.32 ‐0.21 5.50 ‐ 10‐28‐2015 0.095 0.025

70.3 680 23000 1011.18 1012.53 1012.17 ‐0.36 5.50 ‐ 10‐28‐2015 0.095 0.025

70.5 681 22843 1011.03 1011.71 1011.78 0.07 5.50 ‐ 10‐28‐2015 0.095 0.025

70.6 682 22696 1010.64 1011.17 1011.43 0.26 5.50 ‐ 10‐28‐2015 0.095 0.025

70.8 683 22548 1010.06 1010.84 1010.90 0.06 5.50 ‐ 10‐28‐2015 0.095 0.025

70.9 684 22391 1009.60 1010.79 1010.78 ‐0.01 5.50 ‐ 10‐29‐2015 0.095 0.025

71.0 685 22269 1009.63 1010.64 1010.67 0.03 5.50 ‐ 10‐29‐2015 0.095 0.025

71.2 686 22090 1008.77 1010.14 1010.21 0.07 5.50 ‐ 10‐29‐2015 0.095 0.025

71.4 687 21939 1009.07 1010.00 1009.73 ‐0.27 5.50 ‐ 10‐29‐2015 0.095 0.025

71.5 688 21791 1008.41 1009.55 1009.47 ‐0.08 5.50 ‐ 10‐29‐2015 0.095 0.025

71.6 689 21685 1008.48 1009.66 1009.41 ‐0.25 6.00 ‐ 4‐22‐2016 0.095 0.025

71.7 690 21634 1008.11 1009.58 1009.37 ‐0.21 5.50 ‐ 10‐29‐2015 0.095 0.025

71.7 691 21583 1008.44 1009.64 1009.34 ‐0.30 6.00 ‐ 4‐22‐2016 0.095 0.025

71.8 692 21482 1007.67 1008.66 1008.42 ‐0.24 5.50 ‐ 10‐29‐2015 0.095 0.025

72.0 693 21326 1007.00 1008.07 1008.01 ‐0.06 5.50 ‐ 10‐29‐2015 0.095 0.025

72.1 694 21181 1006.72 1007.83 1007.74 ‐0.09 5.50 ‐ 10‐29‐2015 0.095 0.025

72.3 695 21028 1006.39 1007.01 1006.82 ‐0.19 5.50 ‐ 10‐29‐2015 0.095 0.025

72.4 696 20876 1005.32 1006.79 1006.61 ‐0.18 5.50 ‐ 10‐29‐2015 0.095 0.025

72.6 697 20732 1005.53 1006.22 1006.46 0.24 5.50 ‐ 10‐29‐2015 0.095 0.025

72.7 698 20579 1005.06 1005.86 1005.77 ‐0.09 5.50 ‐ 10‐29‐2015 0.095 0.025

72.9 699 20435 1004.50 1005.56 1005.62 0.06 5.50 ‐ 10‐29‐2015 0.095 0.025

73.0 700 20253 1004.53 1005.42 1005.44 0.02 5.50 ‐ 10‐29‐2015 0.095 0.025

73.2 701 20135 1003.59 1004.50 1004.42 ‐0.08 5.50 ‐ 10‐29‐2015 0.095 0.025

73.3 702 19965 1002.67 1003.88 1003.84 ‐0.04 5.50 ‐ 10‐29‐2015 0.095 0.025

73.5 703 19813 1001.90 1003.79 1003.77 ‐0.02 5.50 ‐ 10‐29‐2015 0.095 0.025

73.6 704 19663 1002.61 1003.62 1003.70 0.08 5.50 ‐ 10‐29‐2015 0.095 0.025

73.8 705 19521 1002.79 1003.42 1003.33 ‐0.09 5.50 ‐ 10‐29‐2015 0.095 0.025

73.9 706 19357 1001.51 1002.51 1002.55 0.04 5.50 ‐ 10‐29‐2015 0.095 0.025

74.1 707 19204 1001.04 1002.40 1001.98 ‐0.42 5.50 ‐ 10‐29‐2015 0.095 0.025

74.3 708 19047 1000.59 1001.66 1001.57 ‐0.09 5.50 ‐ 10‐29‐2015 0.095 0.025

74.4 709 18890 998.56 1001.53 1001.51 ‐0.02 5.50 ‐ 10‐29‐2015 0.095 0.025

74.6 710 18741 1000.53 1001.34 1001.42 0.08 5.50 ‐ 10‐29‐2015 0.095 0.025

74.7 711 18587 999.27 1000.15 999.89 ‐0.26 5.50 ‐ 10‐29‐2015 0.095 0.025

74.9 712 18432 998.35 999.60 999.68 0.08 5.50 ‐ 10‐29‐2015 0.095 0.025

75.0 713 18282 998.59 999.60 999.50 ‐0.10 5.50 ‐ 10‐29‐2015 0.095 0.025

75.2 714 18142 998.18 999.06 999.04 ‐0.02 5.50 ‐ 10‐29‐2015 0.095 0.025

75.3 715 17989 997.68 999.01 998.85 ‐0.15 5.50 ‐ 10‐29‐2015 0.095 0.025

75.5 716 17837 997.75 999.02 998.57 ‐0.45 5.50 ‐ 10‐30‐2015 0.095 0.025

75.6 717 17680 996.68 997.80 997.41 ‐0.39 5.50 ‐ 10‐30‐2015 0.095 0.025

75.7 718 17557 996.04 996.69 996.81 0.12 5.50 ‐ 10‐30‐2015 0.095 0.025

75.9 719 17408 995.64 996.52 996.44 ‐0.08 5.50 ‐ 10‐30‐2015 0.095 0.025

76.0 720 17259 995.45 996.14 996.23 0.09 5.50 ‐ 10‐30‐2015 0.095 0.025
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Table A.1: Comparison of Simulated and Surveyed Water Levels along the Highwood River during the Bathymetry Survey - continued
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76.2 721 17107 995.06 995.65 995.49 ‐0.15 5.50 ‐ 10‐30‐2015 0.095 0.025

76.3 722 16959 992.80 994.63 994.18 ‐0.45 5.50 ‐ 10‐30‐2015 0.095 0.025

76.5 723 16813 993.09 993.83 993.71 ‐0.12 5.50 ‐ 10‐30‐2015 0.095 0.025

76.6 724 16671 992.09 992.99 993.49 0.50 5.50 ‐ 10‐30‐2015 0.095 0.025

76.8 725 16509 992.08 993.14 993.34 0.20 5.50 ‐ 10‐30‐2015 0.095 0.025

76.9 726 16366 992.12 992.64 992.42 ‐0.22 5.50 ‐ 10‐30‐2015 0.095 0.025

77.1 727 16220 990.13 991.19 991.22 0.03 5.50 ‐ 10‐30‐2015 0.095 0.025

77.2 728 16059 989.64 990.94 990.72 ‐0.22 6.00 5.83 4‐21‐2016 0.095 0.025

77.4 729 15906 988.39 989.37 989.19 ‐0.18 6.00 5.83 4‐21‐2016 0.095 0.025

77.6 730 15722 987.35 988.16 988.29 0.13 6.00 5.83 4‐21‐2016 0.095 0.025

77.7 731 15598 986.77 987.72 987.67 ‐0.05 6.00 5.83 4‐21‐2016 0.095 0.025

77.9 732 15448 985.78 986.71 986.80 0.09 6.00 5.83 4‐21‐2016 0.095 0.025

78.0 733 15295 985.32 986.15 986.03 ‐0.12 6.00 5.83 4‐21‐2016 0.095 0.025

78.2 734 15143 984.24 985.64 985.56 ‐0.08 6.00 5.83 4‐21‐2016 0.095 0.025

78.3 735 14993 984.12 985.30 985.32 0.03 6.00 5.83 4‐21‐2016 0.095 0.025

78.5 736 14843 984.11 985.18 984.98 ‐0.20 6.00 5.83 4‐21‐2016 0.095 0.025

78.6 737 14692 983.66 984.87 984.79 ‐0.08 6.00 5.83 4‐21‐2016 0.095 0.025

78.8 738 14541 983.56 984.87 984.43 ‐0.44 6.00 5.83 4‐21‐2016 0.095 0.025

78.9 739 14392 982.46 983.80 983.58 ‐0.21 6.00 5.83 4‐21‐2016 0.095 0.025

79.1 740 14239 982.35 983.18 983.25 0.07 6.00 5.83 4‐21‐2016 0.076 0.020 Sheep River Confluence
79.2 741 14067 981.71 982.29 982.07 ‐0.22 6.00 5.83 4‐21‐2016 0.076 0.020

79.4 742 13908 980.51 981.51 981.42 ‐0.09 6.00 5.83 4‐21‐2016 0.076 0.020

79.5 743 13759 979.99 981.32 981.28 ‐0.04 6.00 5.83 4‐21‐2016 0.076 0.020

79.7 744 13596 980.31 981.15 981.00 ‐0.15 6.00 5.83 4‐21‐2016 0.076 0.020

79.9 745 13444 979.60 980.47 980.27 ‐0.20 6.00 5.83 4‐21‐2016 0.076 0.020

80.0 746 13289 979.17 979.80 979.89 0.09 6.00 5.83 4‐21‐2016 0.076 0.020

80.2 747 13137 978.54 979.59 979.71 0.12 6.00 5.83 4‐21‐2016 0.076 0.020

80.3 748 12984 978.77 979.50 979.50 0.00 6.50 6.69 4‐20‐2016 0.076 0.020

80.5 749 12830 978.22 978.88 979.14 0.26 6.50 6.69 4‐20‐2016 0.076 0.020

80.6 750 12678 978.13 978.57 978.72 0.15 6.50 6.69 4‐20‐2016 0.076 0.020

80.8 751 12517 977.19 978.10 977.92 ‐0.18 6.50 6.69 4‐20‐2016 0.076 0.020

81.0 752 12348 976.50 977.11 977.29 0.18 6.50 6.69 4‐20‐2016 0.076 0.020

81.1 753 12190 975.96 976.96 976.95 ‐0.01 6.50 6.69 4‐20‐2016 0.076 0.020

81.3 754 12038 975.70 976.66 976.43 ‐0.23 6.50 6.69 4‐20‐2016 0.076 0.020

81.4 755 11888 974.80 976.15 975.94 ‐0.21 6.50 6.69 4‐20‐2016 0.076 0.020

81.6 756 11747 974.72 975.52 975.70 0.18 6.50 6.69 4‐20‐2016 0.076 0.020

81.7 757 11597 974.73 975.36 975.30 ‐0.06 6.50 6.69 4‐20‐2016 0.076 0.020

81.8 758 11457 973.83 975.01 974.76 ‐0.25 6.50 6.69 4‐20‐2016 0.076 0.020

82.0 759 11311 973.32 974.33 973.87 ‐0.46 6.50 6.69 4‐20‐2016 0.076 0.020

82.1 760 11174 971.84 973.07 972.70 ‐0.37 6.50 6.69 4‐20‐2016 0.076 0.020

82.3 761 10999 971.21 972.66 972.44 ‐0.22 6.50 6.69 4‐20‐2016 0.076 0.020

82.4 762 10864 971.58 972.34 972.10 ‐0.24 6.50 6.69 4‐20‐2016 0.076 0.020

82.6 763 10713 970.51 971.53 971.48 ‐0.05 6.50 6.69 4‐20‐2016 0.076 0.020

82.7 764 10569 970.40 971.45 971.26 ‐0.19 6.50 6.69 4‐20‐2016 0.076 0.020

82.9 765 10416 970.09 971.42 971.06 ‐0.36 6.50 6.69 4‐20‐2016 0.076 0.020

83.0 766 10258 970.20 970.76 970.73 ‐0.03 6.50 6.69 4‐20‐2016 0.076 0.020

83.2 767 10107 969.10 970.21 970.06 ‐0.15 6.50 6.69 4‐20‐2016 0.076 0.020

83.3 768 9960 968.86 969.38 969.47 0.09 6.50 6.69 4‐20‐2016 0.076 0.020

83.5 769 9810 968.08 969.29 969.22 ‐0.07 6.50 6.69 4‐20‐2016 0.076 0.020

83.6 770 9658 968.04 969.02 969.00 ‐0.02 6.50 6.69 4‐20‐2016 0.076 0.020

83.8 771 9508 967.90 968.47 968.65 0.18 6.50 6.69 4‐20‐2016 0.076 0.020

84.0 772 9342 967.40 968.25 968.26 0.01 5.50 5.38 4‐18‐2016 0.076 0.020

84.1 773 9188 967.42 968.03 968.04 0.01 5.50 5.38 4‐18‐2016 0.076 0.020

84.3 774 9041 967.14 967.87 967.90 0.03 5.50 5.38 4‐18‐2016 0.076 0.020

84.4 775 8893 967.04 967.67 967.66 ‐0.01 5.50 5.38 4‐18‐2016 0.076 0.020

84.6 776 8734 966.26 966.93 966.81 ‐0.12 5.50 5.38 4‐18‐2016 0.076 0.020

84.7 777 8568 965.48 966.31 966.21 ‐0.10 5.50 5.38 4‐18‐2016 0.076 0.020

84.9 778 8425 964.90 965.92 966.02 0.10 5.50 5.38 4‐18‐2016 0.076 0.020

85.0 779 8252 965.01 965.73 965.75 0.02 5.50 5.38 4‐18‐2016 0.076 0.020

85.2 780 8111 964.23 965.58 965.57 ‐0.01 5.50 5.38 4‐18‐2016 0.076 0.020

85.3 781 7956 964.78 965.22 965.12 ‐0.10 5.50 5.38 4‐18‐2016 0.076 0.020

85.5 782 7816 963.39 964.23 964.24 0.01 5.50 5.38 4‐18‐2016 0.076 0.020

85.6 783 7672 963.05 963.82 964.00 0.18 5.50 5.38 4‐18‐2016 0.076 0.020

85.7 784 7604 963.15 963.92 964.26 0.34 15.45 15.45 10‐6‐2013 0.076 0.020

85.8 785 7491 962.42 963.74 963.99 0.25 15.45 15.45 10‐6‐2013 0.076 0.020

85.9 786 7370 962.46 963.68 963.76 0.08 15.45 15.45 10‐6‐2013 0.076 0.020

86.0 787 7255 962.28 963.37 963.59 0.22 15.45 15.45 10‐6‐2013 0.076 0.020

86.1 788 7194 961.99 963.26 963.50 0.24 15.45 15.45 10‐6‐2013 0.076 0.020

86.2 789 7069 962.52 963.15 963.23 0.08 15.45 15.45 10‐6‐2013 0.076 0.020

86.3 790 6957 961.67 962.82 962.81 ‐0.01 15.45 15.45 10‐6‐2013 0.076 0.020

86.4 791 6892 961.73 962.57 962.61 0.04 15.45 15.45 10‐6‐2013 0.076 0.020

86.5 792 6840 960.50 961.83 962.06 0.23 15.45 15.45 10‐6‐2013 0.076 0.020

86.5 793 6768 960.85 961.80 961.98 0.18 15.45 15.45 10‐6‐2013 0.076 0.020 Upstream of Highway 552 Bridge
86.6 794 6731 960.43 961.79 961.92 0.13 15.45 15.45 10‐6‐2013 0.076 0.020 Downstream of Highway 552 Bridge
86.6 795 6668 960.79 961.76 961.87 0.11 15.45 15.45 10‐6‐2013 0.076 0.020

86.7 796 6561 960.84 961.58 961.66 0.08 15.45 15.45 10‐6‐2013 0.076 0.020

86.9 797 6445 959.99 961.21 961.49 0.28 15.45 15.45 10‐6‐2013 0.076 0.020

87.0 798 6330 960.37 961.13 961.38 0.25 15.45 15.45 10‐6‐2013 0.076 0.020

87.0 799 6262 960.26 961.04 961.23 0.19 15.45 15.45 10‐6‐2013 0.076 0.020

87.1 800 6163 959.55 961.01 961.05 0.04 15.45 15.45 10‐6‐2013 0.076 0.020

87.3 801 6049 959.70 960.96 960.94 ‐0.02 15.45 15.45 10‐6‐2013 0.076 0.020

87.3 802 5950 959.81 960.77 960.72 ‐0.05 15.45 15.45 10‐6‐2013 0.076 0.020

87.5 803 5823 958.61 960.34 960.31 ‐0.03 15.45 15.45 10‐6‐2013 0.076 0.020

87.6 804 5736 958.62 959.93 960.18 0.25 15.45 15.45 10‐6‐2013 0.076 0.020

87.6 805 5651 958.46 959.89 960.08 0.19 15.45 15.45 10‐6‐2013 0.076 0.020

87.7 806 5562 959.17 959.58 959.68 0.10 5.50 5.38 4‐18‐2016 0.076 0.020

87.9 807 5403 958.62 959.10 959.14 0.04 5.50 5.38 4‐18‐2016 0.076 0.020

88.0 808 5254 957.90 958.57 958.57 0.00 5.50 5.38 4‐18‐2016 0.076 0.020

88.2 809 5109 957.44 957.81 957.89 0.09 5.50 5.38 4‐18‐2016 0.076 0.020

88.4 810 4939 956.40 957.66 957.58 ‐0.08 5.50 5.38 4‐18‐2016 0.076 0.020

88.5 811 4776 956.84 957.47 957.26 ‐0.21 5.50 5.38 4‐18‐2016 0.076 0.020

88.7 812 4649 955.76 956.45 956.58 0.13 5.50 5.38 4‐18‐2016 0.076 0.020

88.8 813 4499 955.27 956.37 956.27 ‐0.10 5.50 5.38 4‐18‐2016 0.076 0.020

88.9 814 4350 955.46 955.94 956.02 0.08 5.50 5.38 4‐18‐2016 0.076 0.020

89.1 815 4203 954.75 955.31 955.25 ‐0.06 5.50 5.38 4‐18‐2016 0.076 0.020

89.2 816 4062 954.09 955.03 955.13 0.10 5.50 5.38 4‐18‐2016 0.076 0.020

89.4 817 3909 954.01 954.91 955.03 0.13 5.50 5.38 4‐18‐2016 0.076 0.020

89.5 818 3800 953.58 954.82 954.97 0.15 5.50 5.38 4‐18‐2016 0.076 0.020

89.7 819 3606 954.26 954.72 954.88 0.16 5.50 5.38 4‐18‐2016 0.076 0.020

89.8 820 3458 954.09 954.48 954.45 ‐0.03 5.50 5.38 4‐18‐2016 0.076 0.020

90.0 821 3312 952.78 953.78 953.78 0.00 5.00 5.05 4‐19‐2016 0.076 0.020

90.1 822 3161 952.58 953.66 953.68 0.02 5.00 5.05 4‐19‐2016 0.076 0.020

90.3 823 3008 952.94 953.53 953.58 0.05 5.00 5.05 4‐19‐2016 0.076 0.020

90.4 824 2862 952.13 953.33 953.41 0.08 5.00 5.05 4‐19‐2016 0.076 0.020

90.6 825 2711 952.50 953.05 952.96 ‐0.09 5.00 5.05 4‐19‐2016 0.076 0.020

90.7 826 2553 951.80 952.35 952.37 0.02 5.00 5.05 4‐19‐2016 0.076 0.020

90.9 827 2398 950.99 951.77 951.59 ‐0.18 5.00 5.05 4‐19‐2016 0.076 0.020

91.1 828 2241 950.01 950.78 951.01 0.23 5.00 5.05 4‐19‐2016 0.076 0.020

91.3 829 1982 949.39 950.75 950.77 0.02 5.00 5.05 4‐19‐2016 0.076 0.020

91.5 830 1828 949.85 950.78 950.69 ‐0.08 5.00 5.05 4‐19‐2016 0.076 0.020

91.6 831 1676 949.77 950.72 950.55 ‐0.17 5.00 5.05 4‐19‐2016 0.076 0.020

91.8 832 1524 949.50 949.95 949.72 ‐0.23 5.00 5.05 4‐19‐2016 0.076 0.020

91.9 833 1367 948.14 949.21 949.37 0.16 5.00 5.05 4‐19‐2016 0.076 0.020

92.1 834 1199 947.94 949.17 949.31 0.14 5.00 5.05 4‐19‐2016 0.076 0.020

92.2 835 1063 948.17 949.15 949.26 0.11 5.00 5.05 4‐19‐2016 0.076 0.020

92.4 836 921 947.92 949.12 949.18 0.06 5.00 5.05 4‐19‐2016 0.076 0.020

92.6 837 737 948.03 948.91 948.81 ‐0.10 5.00 5.05 4‐19‐2016 0.076 0.020

92.7 838 583 947.78 948.21 948.38 0.17 5.00 5.05 4‐19‐2016 0.076 0.020

92.9 839 428 947.42 948.04 947.74 ‐0.30 5.00 5.05 4‐19‐2016 0.076 0.020

93.0 840 269 945.74 946.97 946.91 ‐0.06 5.00 5.05 4‐19‐2016 0.076 0.020

93.2 841 116 945.97 946.51 946.48 ‐0.03 5.00 5.05 4‐19‐2016 0.076 0.020 Highwood River Confluence
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29.77 63528 1080.52 1080.59 0.07 1800 7‐7‐2013 near Highwood Diversion Canal Headgates
29.77 63527 1079.41 1080.59 1.18 1800 7‐7‐2013 near Highwood Diversion Canal Headgates In Highwood Diversion Canal (Twon HWM =1080.4
29.78 63523 1080.33 1080.58 0.25 1800 7‐7‐2013 near Highwood Diversion Canal Headgates
29.80 63503 1080.49 1080.51 0.02 1800 7‐7‐2013 near Highwood Diversion Canal Headgates
33.91 59385 1067.52 1066.94 ‐0.58 1800 7‐9‐2013 0.3 m higher than the other two adjacent HWMs
33.92 59378 1067.18 1066.90 ‐0.27 1800 7‐9‐2013
33.93 59369 1067.17 1066.86 ‐0.31 1800 7‐9‐2013
35.62 57678 1061.45 1061.18 ‐0.27 1800 7‐16‐2013
37.50 55797 1054.68 1054.95 0.27 1800 7‐16‐2013
37.52 55777 1054.75 1054.94 0.20 1800 7‐16‐2013
40.68 52621 1046.22 1046.10 ‐0.12 1507 7‐9‐2013
40.81 52492 1045.95 1045.62 ‐0.33 1485 7‐9‐2013
41.54 51757 1043.81 1043.62 ‐0.19 1356 7‐8‐2013
44.15 49151 1039.17 1039.15 ‐0.03 1209 7‐8‐2013 Not connect to Highwood River
44.16 49142 1039.08 1039.10 0.02 1209 7‐8‐2013 Not connect to Highwood River
44.17 49134 1038.58 1039.06 0.49 1208 7‐8‐2013
44.65 48647 1038.04 1037.79 ‐0.24 1128 7‐8‐2013 Downstream of Highway 2A Bridge (Centre Street)
44.71 48591 1038.17 1037.48 ‐0.68 1124 7‐8‐2013
44.97 48334 1037.06 1036.95 ‐0.10 1120 7‐8‐2013
50.14 43158 1034.77 1034.67 ‐0.09 1120 7‐9‐2013 Upstream of Highway 543 Bridge
53.41 39891 1034.22 1033.52 ‐0.70 1120 7‐16‐2013
53.79 39509 1033.68 1033.33 ‐0.35 1120 7‐16‐2013
62.67 30625 1028.64 1028.83 0.19 1100 7‐7‐2013 Upstream of Highway 2 Bridge (North Bound)
62.72 30582 1028.46 1028.17 ‐0.29 1114 7‐7‐2013
86.56 6744 967.69 967.19 ‐0.50 2316 7‐8‐2013 Upstream of Highway 552 Bridge
91.45 1847 955.59 955.38 ‐0.21 2253 7‐7‐2013

Table A.2a:  Comparison of Simulated and Surveyed Water Levels along the Highwood River for the June 2013 Flood Event ‐ AEP High Water Marks
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29.51 63790.4 1081.82 1081.40 ‐0.41 1800 ‐ Upstream of  Highwood Diversion Canal Headgates
29.51 63789.2 1081.72 1081.40 ‐0.32 1800 ‐
29.52 63776.9 1081.71 1081.37 ‐0.35 1800 ‐
29.64 63654.8 1081.71 1081.08 ‐0.63 1800 ‐
29.66 63639.3 1081.73 1081.02 ‐0.71 1800 ‐
29.79 63514.4 1080.52 1080.55 0.03 1800 ‐
29.86 63444.3 1080.16 1080.31 0.15 1800 ‐
29.98 63323.7 1080.08 1079.96 ‐0.11 1800 ‐
29.98 63323.2 1079.83 1079.96 0.13 1800 ‐
29.98 63317.5 1080.23 1079.95 ‐0.28 1800 ‐
30.00 63298.1 1079.69 1079.88 0.20 1800 ‐
30.01 63284.8 1079.32 1079.82 0.50 1800 ‐
30.03 63268.0 1079.60 1079.74 0.15 1800 ‐
30.07 63233.4 1079.28 1079.58 0.30 1800 ‐
30.10 63199.4 1079.37 1079.43 0.05 1800 ‐
30.14 63158.9 1079.38 1079.25 ‐0.13 1800 ‐
30.16 63139.5 1079.07 1079.18 0.10 1800 ‐
30.19 63105.2 1078.73 1079.05 0.31 1800 ‐
30.20 63102.1 1079.17 1079.03 ‐0.14 1800 ‐
30.22 63084.0 1079.07 1078.97 ‐0.10 1800 ‐
30.26 63042.3 1078.51 1078.83 0.32 1800 ‐
30.72 62575.5 1076.94 1076.86 ‐0.08 1800 ‐
30.78 62516.1 1076.87 1076.58 ‐0.29 1800 ‐
30.85 62444.7 1076.55 1076.26 ‐0.29 1800 ‐
39.14 54160.6 1051.01 1050.85 ‐0.16 1800 ‐
39.43 53872.3 1050.39 1049.89 ‐0.51 1800 ‐ Not connect to Highwood River
39.47 53825.2 1050.06 1049.76 ‐0.30 1800 ‐
39.50 53799.3 1049.43 1049.69 0.26 1800 ‐
39.61 53693.0 1049.19 1049.32 0.13 1800 ‐
39.64 53655.7 1049.18 1049.21 0.03 1800 ‐
39.66 53642.4 1049.04 1049.17 0.13 1800 ‐
39.69 53605.7 1048.92 1049.06 0.15 1800 ‐
39.75 53550.1 1049.24 1048.90 ‐0.34 1800 ‐
39.85 53450.4 1048.55 1048.64 0.09 1798 ‐
39.87 53429.9 1048.23 1048.59 0.36 1795 ‐
39.90 53395.6 1048.62 1048.50 ‐0.12 1789 ‐
40.01 53287.0 1048.06 1047.94 ‐0.12 1689 ‐
40.03 53264.7 1048.00 1047.84 ‐0.16 1665 ‐
40.06 53241.1 1048.01 1047.74 ‐0.27 1639 ‐
40.18 53119.2 1047.38 1047.30 ‐0.08 1578 ‐
40.34 52959.3 1047.03 1046.83 ‐0.20 1549 ‐
40.39 52911.3 1046.89 1046.69 ‐0.20 1540 ‐
40.43 52868.6 1046.34 1046.58 0.23 1531 ‐
40.49 52808.3 1046.51 1046.43 ‐0.08 1519 ‐
40.50 52804.1 1046.31 1046.42 0.11 1518 ‐
40.64 52664.2 1046.00 1046.17 0.17 1510 ‐
40.66 52635.5 1046.30 1046.12 ‐0.18 1508 ‐
40.72 52576.8 1045.87 1046.02 0.15 1504 ‐
40.73 52566.5 1045.87 1045.97 0.09 1502 ‐
40.74 52560.3 1045.83 1045.94 0.11 1501 ‐
40.75 52548.2 1045.79 1045.88 0.10 1498 ‐
40.78 52520.4 1045.85 1045.75 ‐0.10 1492 ‐
40.78 52518.8 1045.79 1045.74 ‐0.05 1491 ‐
40.79 52510.9 1045.77 1045.71 ‐0.06 1489 ‐
40.80 52502.2 1046.13 1045.67 ‐0.46 1487 ‐ Not connect to Highwood River
40.81 52489.9 1045.82 1045.61 ‐0.21 1485 ‐
40.81 52489.4 1045.98 1045.61 ‐0.37 1485 ‐
40.84 52461.4 1046.05 1045.47 ‐0.58 1480 ‐
40.84 52454.8 1045.64 1045.44 ‐0.20 1479 ‐
40.89 52414.2 1045.12 1045.30 0.17 1473 ‐
40.90 52401.2 1045.33 1045.28 ‐0.05 1472 ‐
40.91 52388.0 1045.51 1045.25 ‐0.25 1471 ‐
40.92 52380.1 1045.65 1045.24 ‐0.41 1470 ‐
40.95 52344.6 1044.63 1045.16 0.54 1462 ‐ Not connect to Highwood River
40.99 52314.1 1045.37 1045.08 ‐0.29 1453 ‐
40.99 52305.7 1045.18 1045.06 ‐0.13 1451 ‐
41.00 52295.0 1045.22 1045.03 ‐0.19 1447 ‐
41.01 52293.2 1045.57 1045.02 ‐0.54 1447 ‐
41.03 52264.9 1045.15 1044.95 ‐0.20 1438 ‐
41.05 52254.1 1044.91 1044.92 0.01 1435 ‐
41.57 51724.9 1043.17 1043.51 0.34 1349 ‐
41.66 51640.7 1043.10 1043.25 0.15 1338 ‐
41.72 51577.6 1044.46 1043.07 ‐1.39 1336 ‐ Not connect to Highwood River
41.74 51562.4 1043.47 1043.02 ‐0.45 1336 ‐
41.81 51488.6 1042.35 1042.83 0.48 1334 ‐ Not connect to Highwood River
41.81 51485.1 1041.61 1042.82 1.21 1334 ‐ Not connect to Highwood River
41.86 51435.0 1041.72 1042.72 1.00 1333 ‐ Not connect to Highwood River
41.90 51401.6 1042.34 1042.64 0.30 1333 ‐
41.93 51367.7 1042.31 1042.56 0.25 1332 ‐
42.06 51243.1 1042.19 1042.35 0.15 1328 ‐
42.20 51098.9 1042.10 1042.08 ‐0.02 1321 ‐
42.36 50934.6 1041.25 1041.64 0.40 1317 ‐
42.38 50916.0 1041.71 1041.60 ‐0.11 1316 ‐
42.45 50850.0 1041.19 1041.40 0.22 1313 ‐
42.55 50752.7 1041.22 1041.17 ‐0.04 1305 ‐
42.60 50703.9 1041.44 1041.11 ‐0.33 1301 ‐
42.61 50688.0 1041.50 1041.10 ‐0.40 1301 ‐
42.70 50599.0 1041.41 1040.99 ‐0.42 1296 ‐
42.77 50530.8 1040.63 1040.91 0.28 1291 ‐
43.09 50213.1 1040.52 1040.60 0.08 1264 ‐
43.37 49932.4 1040.27 1040.20 ‐0.07 1249 ‐
43.41 49888.2 1040.14 1040.12 ‐0.03 1245 ‐
43.56 49737.1 1039.95 1039.94 0.00 1242 ‐
44.06 49235.1 1039.08 1039.23 0.15 1213 ‐
44.16 49139.3 1039.06 1039.09 0.03 1208 ‐
44.42 48883.1 1038.54 1038.49 ‐0.05 1162 ‐
44.43 48868.0 1038.46 1038.46 0.00 1161 ‐ 0.818181818
44.44 48861.0 1038.65 1038.44 ‐0.21 1160 ‐
44.46 48840.1 1038.56 1038.40 ‐0.17 1159 ‐
44.48 48824.1 1038.44 1038.36 ‐0.08 1157 ‐
44.48 48822.1 1038.49 1038.35 ‐0.14 1157 ‐
44.49 48811.3 1038.50 1038.33 ‐0.17 1156 ‐
44.54 48758.8 1038.12 1038.18 0.06 1151 ‐
44.65 48651.2 1037.69 1037.83 0.14 1128 ‐
44.65 48647.1 1037.93 1037.80 ‐0.13 1128 ‐
44.70 48599.9 1037.77 1037.49 ‐0.27 1125 ‐
44.86 48439.7 1037.46 1037.23 ‐0.23 1120 ‐
44.97 48330.2 1036.88 1036.95 0.07 1120 ‐
50.14 43163.8 1034.95 1034.69 ‐0.25 1120 ‐ Upstream of Highway 543 Bridge
50.14 43163.6 1034.98 1034.69 ‐0.29 1120 ‐ Upstream of Highway 543 Bridge
50.22 43077.2 1034.54 1034.56 0.02 1120 ‐
50.49 42810.5 1034.58 1034.54 ‐0.05 1120 ‐
50.53 42767.0 1034.62 1034.51 ‐0.11 1120 ‐
50.59 42705.5 1034.72 1034.47 ‐0.25 1120 ‐
50.69 42612.9 1034.67 1034.43 ‐0.23 1120 ‐
50.74 42560.6 1034.58 1034.41 ‐0.17 1120 ‐

Table A.2b: Comparison of Simulated and Surveyed Water Levels along the Highwood River for the June 2013 Flood Event ‐ Town of High River High Water Marks
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60.99 32311.0 1030.81 1030.26 ‐0.55 1115 ‐ Downstream of Train Bridge
61.02 32281.0 1033.84 1030.26 ‐3.58 1112 ‐ Downstream of Train Bridge Not connect to Highwood River
61.03 32266.0 1033.84 1030.26 ‐3.58 1110 ‐ Not connect to Highwood River
61.14 32161.0 1030.52 1030.27 ‐0.25 1094 ‐
62.42 30879.0 1028.28 1029.50 1.22 933 ‐ Lower than adjacent HWMs
62.43 30874.0 1028.94 1029.49 0.55 937 ‐ Lower than adjacent HWMs
62.43 30866.0 1029.40 1029.47 0.07 943 ‐
62.44 30858.0 1029.27 1029.45 0.18 949 ‐
62.49 30806.0 1029.16 1029.33 0.17 989 ‐
62.50 30802.0 1028.70 1029.32 0.62 992 ‐ Lower thandownstream HWMs
62.51 30794.0 1028.61 1029.30 0.69 998 ‐ Lower thandownstream HWMs
62.56 30735.0 1029.32 1029.07 ‐0.25 1082 ‐ Upstream of Highway 2 Bridge (South Bound)
62.59 30714.0 1028.87 1028.98 0.11 1115 ‐
62.83 30469.0 1027.36 1028.17 0.81 1114 ‐ Downstream of Highway 2 Bridge (North Bound) Lower thandownstream HWMs
62.83 30466.0 1027.69 1028.18 0.49 1114 ‐ Downstream of Highway 2 Bridge (North Bound) Lower thandownstream HWMs
63.20 30101.0 1028.20 1027.93 ‐0.27 1095 ‐
63.21 30089.0 1028.12 1027.92 ‐0.20 1093 ‐
63.30 29995.0 1027.76 1027.81 0.05 1086 ‐
63.36 29937.0 1028.05 1027.66 ‐0.39 1097 ‐
63.52 29777.0 1027.41 1027.34 ‐0.07 1114 ‐
63.53 29773.0 1027.06 1027.33 0.27 1114 ‐ Lower than adjacent HWMs
63.54 29759.0 1027.39 1027.31 ‐0.08 1114 ‐
63.80 29497.0 1026.81 1026.92 0.11 1107 ‐
64.04 29259.0 1026.84 1026.56 ‐0.28 1106 ‐
64.30 28996.0 1024.73 1026.15 1.42 1114 ‐ Lower than adjacent HWMs
64.33 28966.0 1026.01 1026.09 0.08 1114 ‐
64.39 28913.0 1025.67 1025.99 0.32 1114 ‐
64.64 28658.0 1025.00 1025.73 0.73 1114 ‐ Lower than downstream HWMs
64.66 28635.0 1025.63 1025.72 0.09 1114 ‐
65.89 27406.0 1024.11 1024.14 0.03 1114 ‐
66.03 27273.0 1024.13 1024.03 ‐0.10 1114 ‐
66.14 27155.0 1023.56 1023.72 0.16 1114 ‐
66.29 27007.0 1023.99 1023.50 ‐0.49 1114 ‐ Higher than upstream HWMs
66.36 26938.0 1023.67 1023.47 ‐0.20 1114 ‐ Higher than upstream HWMs
66.52 26781.0 1023.54 1023.47 ‐0.07 1114 ‐
66.70 26598.0 1022.86 1023.11 0.25 1114 ‐
66.70 26597.0 1022.97 1023.10 0.13 1114 ‐
66.76 26537.0 1024.64 1023.02 ‐1.62 1114 ‐ Higher than adjacent HWMs
67.12 26182.0 1022.77 1022.83 0.06 1114 ‐
67.16 26136.0 1022.48 1022.69 0.21 1114 ‐
67.24 26055.0 1022.66 1022.44 ‐0.22 1114 ‐
67.30 26003.0 1021.76 1022.38 0.62 1114 ‐
67.42 25876.0 1021.11 1022.28 1.17 1114 ‐
68.63 24669.0 1019.36 1020.23 0.87 1114 ‐
68.65 24646.0 1019.40 1020.18 0.78 1114 ‐ Upstream of Highway 547 Bridge
68.81 24485.0 1018.69 1018.99 0.30 1114 ‐
68.85 24446.0 1018.79 1018.80 0.01 1114 ‐
68.89 24411.0 1018.24 1018.63 0.39 1114 ‐
68.96 24341.0 1018.67 1018.34 ‐0.33 1114 ‐
69.09 24205.0 1018.40 1018.30 ‐0.10 1114 ‐
69.35 23945.0 1018.37 1018.00 ‐0.37 1114 ‐
69.43 23874.0 1017.27 1017.94 0.67 1114 ‐
73.88 19424.0 1007.25 1007.17 ‐0.08 1114 ‐
74.72 18577.0 1005.61 1004.22 ‐1.39 1114 ‐
75.47 17830.0 1002.39 1001.65 ‐0.74 1114 ‐
76.61 16690.0 997.48 997.32 ‐0.16 1114 ‐
76.68 16621.0 997.08 996.98 ‐0.10 1114 ‐
76.79 16507.0 996.77 996.37 ‐0.40 1114 ‐
76.90 16398.0 995.88 995.77 ‐0.11 1114 ‐
78.94 14357.0 987.59 987.23 ‐0.36 1385 ‐ Downstream of Sheep River Confluence
78.98 14315.0 987.62 987.23 ‐0.39 1715 ‐
80.06 13239.0 984.39 984.67 0.28 2314 ‐
80.14 13159.0 984.14 984.41 0.27 2314 ‐
80.26 13041.0 984.13 983.99 ‐0.14 2314 ‐
80.35 12945.0 983.13 983.70 0.57 2314 ‐
80.77 12526.0 982.32 982.64 0.32 2314 ‐
80.90 12395.0 982.63 982.24 ‐0.39 2314 ‐
81.06 12242.0 981.33 981.76 0.43 2314 ‐ Lower thandownstream HWMs
81.22 12079.0 981.77 981.26 ‐0.51 2314 ‐
81.35 11947.0 981.87 980.90 ‐0.97 2314 ‐
81.36 11940.0 981.24 980.88 ‐0.36 2314 ‐
81.49 11811.0 980.90 980.51 ‐0.39 2313 ‐
81.57 11729.0 981.16 980.26 ‐0.90 2313 ‐ Higher than upstream HWMs
84.91 8392.0 971.75 970.97 ‐0.78 2328 ‐
84.99 8313.0 971.21 970.84 ‐0.37 2327 ‐
85.22 8080.0 969.82 970.28 0.46 2318 ‐
85.31 7986.0 969.82 970.02 0.20 2296 ‐
85.48 7819.0 970.29 969.54 ‐0.75 2322 ‐
85.65 7645.0 969.14 969.38 0.24 2321 ‐ Not connect to Highwood River
85.68 7621.0 968.90 969.42 0.52 2320 ‐
87.02 6276.0 965.74 965.72 ‐0.02 2315 ‐
87.86 5444.0 963.81 963.56 ‐0.25 2315 ‐
88.22 5077.0 962.87 962.63 ‐0.24 2315 ‐
88.83 4465.0 961.09 961.20 0.11 2314 ‐
88.92 4383.0 961.57 960.99 ‐0.58 2314 ‐
88.94 4361.0 961.43 960.93 ‐0.50 2314 ‐
89.16 4141.0 960.49 960.48 ‐0.01 2314 ‐
89.33 3966.0 959.85 959.94 0.09 2314 ‐
89.64 3659.0 959.10 959.09 ‐0.01 2312 ‐
89.74 3556.0 959.17 958.85 ‐0.32 2309 ‐
89.85 3454.0 959.08 958.62 ‐0.46 2307 ‐
90.28 3019.0 957.48 957.41 ‐0.07 2289 ‐
90.64 2662.0 955.63 956.72 1.09 2309 ‐ Not connect to Highwood River
90.95 2353.0 955.38 956.33 0.95 2314 ‐ Not connect to Highwood River
91.21 2086.0 956.67 955.89 ‐0.78 2298 ‐
91.46 1839.0 955.30 955.36 0.06 2250 ‐
91.48 1815.0 955.05 955.33 0.28 2252 ‐ Not connect to Highwood River
91.52 1775.0 955.29 955.31 0.02 2268 ‐
91.53 1772.0 955.06 955.30 0.24 2269 ‐
92.01 1290.0 953.57 954.07 0.50 2348 ‐ water level lower than downstream
92.01 1287.0 954.31 954.06 ‐0.25 2350 ‐
92.12 1184.0 953.81 953.72 ‐0.09 2398 ‐
92.14 1160.0 953.61 953.65 0.04 2388 ‐
92.23 1067.0 953.30 953.36 0.06 2347 ‐
92.27 1030.0 953.13 953.24 0.11 2342 ‐
92.31 985.0 952.76 953.09 0.33 2338 ‐
92.37 929.0 952.58 952.91 0.33 2333 ‐
92.51 787.0 952.32 952.46 0.14 2326 ‐
93.10 197.0 951.81 951.10 ‐0.71 2263 ‐
93.17 128.0 952.33 951.03 ‐1.30 2313 ‐
93.23 68.0 951.47 ‐ Highwood River Confluence

Table A.2c: Comparison of Simulated and Surveyed Water Levels along the Highwood River for the June 2013 Flood Event ‐MD of Foothills High Water Marks
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No
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Description

1 7524.82 5603909.93 1043.73 1043.56 1043.72 0.00
2 7567.33 5603954.92 1043.75 1042.72 1043.62 ‐0.13
3 7597.26 5603932.28 1043.69 1042.52 1043.38 ‐0.30
4 6331.72 5603882.32 1048.22 1048.39 1048.39 0.17
5 6348.65 5603882.12 1048.57 1047.74 1048.29 ‐0.28
6 8291.81 5604768.77 1040.44 1039.80 1040.07 ‐0.38
7 9009.35 5603967.76 1037.55 1036.96 1037.49 ‐0.06
8 8997.97 5603911.13 1037.54 1037.72 1037.62 0.08
9 11219.89 5604721.48 1033.07 1031.99 1032.88 ‐0.19
10 9713.31 5605299.32 1036.42 1035.64 1036.28 ‐0.13
11 9951.57 5605246.93 1035.46 1035.22 1035.42 ‐0.05
12 9951.63 5605250.94 1035.53 1035.11 1035.40 ‐0.13
13 10379.91 5606406.67 1033.04 1033.14 1032.88 ‐0.16
14 10371.29 5606401.20 1033.01 1032.54 1032.88 ‐0.13
15 10929.93 5607174.60 1033.01 1032.73 1032.99 ‐0.02
16 11002.27 5607174.42 1033.00 1032.63 1032.98 ‐0.02
17 11063.80 5607171.65 1032.97 1032.60 1032.96 ‐0.01
18 11046.85 5607183.63 1032.96 1032.40 1032.98 0.03
19 11004.74 5607182.10 1032.99 1032.46 1032.99 0.00
20 10930.69 5607182.83 1033.04 1032.42 1033.00 ‐0.04
21 7089.30 5603933.90 1045.36 1044.44 1045.22 ‐0.14
22 7113.18 5603926.15 1045.43 1044.35 1045.18 ‐0.25
23 7714.51 5604401.94 1041.99 1042.00 1042.28 0.29
24 7620.09 5604404.48 1042.49 1042.28 1042.46 ‐0.04
25 9804.36 5603948.39 1035.86 1034.80 1035.81 ‐0.05
26 10509.74 5600642.80 1027.19 1025.82 1027.02 ‐0.17
27 10523.64 5600640.16 1027.15 1024.76 1027.01 ‐0.14

Table A.2d: Comparison of Simulated and Surveyed Water Levels in the 2D Model Area for the June 2013 Flood Event ‐
AEP High Water Marks

DRAFT

Classification: Public



No
Latitude     
(m)

Longitude 
(m)

Surveyed 
HWM        
(m)

Ground 
Elevation (m)

Simulated 
Water Level 

(m)

Difference
 (Simulated 
Water Level ‐ 

Surveyed HWM)
 (m)

Description

1 8345.36 5603938.92 1039.72 1039.22 1040.04 0.32
2 8134.19 5603934.42 1040.93 1039.80 1040.95 0.03
3 7114.64 5603926.70 1045.44 1044.44 1045.17 ‐0.26
4 7426.54 5603903.77 1043.74 1043.24 1044.08 0.34
5 7477.55 5604067.02 1043.91 1043.09 1043.83 ‐0.08
6 7771.40 5604238.81 1042.63 1041.91 1042.54 ‐0.09
7 7724.31 5604399.33 1042.10 1041.57 1042.25 0.15
8 8203.12 5604408.24 1040.85 1040.32 1040.77 ‐0.08
9 8369.00 5604539.94 1040.21 1039.61 1039.87 ‐0.34
10 8287.50 5604619.10 1040.41 1040.03 1040.22 ‐0.19
11 8217.81 5604617.18 1040.55 1040.07 1040.43 ‐0.12
12 8156.54 5604730.63 1040.82 1040.07 1040.76 ‐0.05
13 8361.57 5604694.46 1040.06 1039.55 1039.82 ‐0.24
14 8713.53 5604418.97 1038.53 1037.63 1038.47 ‐0.06
15 8927.88 5604784.60 1038.33 1037.48 1038.02 ‐0.31
16 9022.64 5604707.69 1037.95 1037.00 1037.75 ‐0.20
17 8882.16 5604443.14 1037.97 1037.03 1037.96 0.00
18 8945.89 5603956.09 1037.95 1037.52 1037.64 ‐0.31
19 9078.71 5604109.46 1037.22 1036.54 1037.05 ‐0.16
20 9119.75 5604352.20 1037.04 1036.40 1036.98 ‐0.07
21 9188.63 5604620.59 1037.03 1036.26 1036.87 ‐0.16
22 9135.22 5604943.74 1037.45 1036.79 1037.38 ‐0.08
23 9522.68 5604982.70 1037.03 1036.18 1037.00 ‐0.03
24 9503.46 5604500.28 1036.57 1035.81 1036.25 ‐0.32
25 9923.54 5605280.81 1035.75 1035.43 1035.65 ‐0.11
26 9818.17 5605230.50 1035.99 1036.06 1036.22 0.23
27 9680.14 5605131.67 1036.87 1036.13 1036.92 0.04
28 9492.92 5604436.36 1036.34 1035.05 1036.21 ‐0.13
29 9381.75 5604250.63 1036.22 1035.17 1036.13 ‐0.09
30 9808.20 5603935.51 1035.84 1035.91 1035.80 ‐0.04
31 9685.79 5603937.61 1035.62 1033.98 1035.79 0.18
32 8743.11 5603953.16 1038.18 1038.15 1038.34 0.16
33 7643.52 5604103.98 1043.32 1043.05 1043.31 0.00
34 9648.53 5603795.86 1035.90 1035.20 1035.75 ‐0.15
35 9634.35 5603684.04 1035.82 1035.21 1035.74 ‐0.08
36 9599.40 5603585.64 1035.42 1035.01 1035.74 0.33
37 9556.49 5603469.96 1035.64 1035.36 1035.76 0.12
38 9565.29 5603321.49 1034.81 1034.65 1035.71 0.89
39 9532.38 5603102.48 1034.32 1033.78 1034.33 0.01
40 9730.01 5603161.69 1035.59 1035.11 1035.57 ‐0.02
41 9873.65 5603144.81 1035.47 1035.12 1034.92 ‐0.55
42 10034.03 5603548.08 1035.17 1034.70 1035.47 0.30
43 9321.09 5603735.62 1036.02 1035.63 1036.00 ‐0.02
44 8964.16 5603686.26 1037.27 1035.96 1037.58 0.32
45 8934.77 5603440.00 1037.13 1035.83 1037.42 0.29
46 8934.85 5603075.01 1037.15 1036.52 1037.13 ‐0.01
47 8939.44 5601593.38 1033.85 1033.23 1033.97 0.12
48 6819.17 5603905.89 1046.32 1045.48 1046.35 0.04
49 6264.51 5603912.64 1048.49 1048.05 1048.52 0.03
50 7306.08 5603751.07 1044.71 1043.48 1044.65 ‐0.06
51 7305.60 5603265.60 1045.21 1044.15 1045.13 ‐0.08
52 7304.49 5602710.73 1043.85 1043.68 1044.00 0.15
53 5674.87 5603728.19 1051.68 1050.56 1051.45 ‐0.23
54 5676.43 5603007.42 1052.99 1052.50 1052.88 ‐0.11
55 7364.34 5604332.21 1043.84 1043.23 1044.26 0.42
56 7451.34 5604268.97 1043.58 1043.58 1043.78 0.20
57 7565.56 5604370.29 1042.48 1042.49 1043.02 0.55
58 7534.46 5604406.14 1042.27 1042.17 1043.01 0.74
59 7410.19 5604345.36 1043.45 1043.54 1043.95 0.50
60 8038.50 5604575.84 1041.43 1040.37 1041.19 ‐0.24
61 9803.16 5604054.07 1036.08 1035.40 1035.85 ‐0.23
62 9711.72 5604194.34 1036.20 1035.77 1035.94 ‐0.26
63 9624.25 5604324.48 1036.02 1036.10 1036.06 0.04
64 9928.47 5605573.07 1036.14 1035.51 1035.77 ‐0.38
65 9854.90 5605473.61 1036.23 1035.83 1035.89 ‐0.33
66 9784.27 5605353.40 1036.33 1035.58 1036.14 ‐0.18
67 9670.58 5605255.78 1036.64 1036.19 1036.43 ‐0.21
68 9514.93 5605287.14 1036.86 1036.52 1036.76 ‐0.10
69 9387.22 5605248.16 1036.97 1036.82 1036.99 0.03
70 9106.72 5605059.72 1037.68 1036.87 1037.44 ‐0.24
71 10563.35 5600858.97 1026.85 1025.07 1026.97 0.12
72 10557.46 5601095.14 1026.96 1026.16 1027.27 0.31
73 11352.44 5603974.86 1033.01 1033.06 1032.88 ‐0.13

Table A.2e: Comparison of Simulated and Surveyed Water Levels in the 2D Model Area for the June 2013 Flood Event ‐
Town of High River High Water Marks
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Classification: Public



Distance 
from the 
Upstream 
Study 

Boundary
(km)

Interpolated 
HEC‐RAS 
Station

Surveyed 
HWM 
(m)

Simulated 
Water Level 

(m)

Difference
 (Simulated Water 
Level ‐ Surveyed 

HWM) 
(m)

Simulated 
Discharge
 (m³/s)

Surveyed 
Date

Description Notes

29.83 63471 1079.21 1079.49 0.28 771 ‐ near Highwood Diversion Canal Headgates 2005‐HW‐1
34.01 59288 1066.66 1065.75 ‐0.91 771 ‐ 2005‐HW‐2
38.99 54310 1049.89 1050.68 0.79 771 ‐ 2005‐HW‐5
39.94 53361 1047.76 1047.74 ‐0.02 771 ‐ 2005‐HW‐6
41.67 51626 1042.96 1042.56 ‐0.40 771 ‐ 2005‐HW‐7.1
42.17 51130 1040.97 1041.51 0.54 771 ‐ 2005‐HW‐9
43.70 49595 1039.10 1039.06 ‐0.04 771 ‐ 2005‐HW‐11
44.15 49153 1038.18 1038.38 0.20 771 ‐ 2005‐HW‐13a
44.15 49153 1037.00 1038.38 1.38 771 ‐ 2005‐HW‐13b
45.80 47500 1035.75 1035.99 0.24 671 ‐ 2005‐HW‐17
44.60 48697 1037.44 1037.57 0.13 771 ‐ Upstream of Highway 2A Bridge (Centre Street) 2005‐HW‐18a
44.62 48677 1036.73 1037.55 0.82 771 ‐ Upstream of Highway 2A Bridge (Centre Street) 2005‐HW‐18b
44.64 48657 1036.82 1037.37 0.55 771 ‐ Upstream of Highway 2A Bridge (Centre Street) 2005‐HW‐18c
44.66 48637 1037.10 1037.20 0.09 771 ‐ Upstream of Highway 2A Bridge (Centre Street) 2005‐HW‐18d
45.53 47772 1036.21 1036.17 ‐0.04 671 ‐ 2005‐HW‐15a
45.53 47772 1035.89 1036.17 0.28 671 ‐ 2005‐HW‐15b
45.53 47772 1036.56 1036.17 ‐0.39 671 ‐ 2005‐HW‐15c
45.53 47772 1036.75 1036.17 ‐0.58 671 ‐ 2005HW‐15d
62.54 30758 1027.04 1027.56 0.52 671 ‐ Upstream of Highway 2 Bridge (South Bound) 2005‐HW‐20a
62.54 30758 1027.16 1027.56 0.41 671 ‐ Upstream of Highway 2 Bridge (South Bound) 2005‐HW‐20b
92.07 1232 953.23 952.66 ‐0.57 1340 ‐ near Highwood River confluence 2005‐HW‐23

Table A.3:  Comparison of Simulated and Surveyed Water Levels along the Highwood River for the June 2005 Flood Event ‐
AEP High Water Marks

DRAFT

Classification: Public
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Figure B-1a: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 1
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Figure B-1b: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 2
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Figure B-1c: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 3
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Figure B-1d: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 4
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Figure B-1e: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 5

1000-Year Flood Event
750-Year Flood Event
500-Year Flood Event
350-Year Flood Event
200-Year Flood Event
100-Year Flood Event
75-Year Flood Event
50-Year Flood Event
35-Year Flood Event
20-Year Flood Event
10-Year Flood Event
5-Year Flood Event
2-Year Flood Event
Bridge Min Deck and Low Chord
Channel Thalweg

Highway 2A Bridge 
(Centre Street)

Town of High River

WSC Station (05BL004)

DRAFT

Classification: Public



1,010

1,020

1,030

1,040

1,050

1,060

1,070

35,00036,00037,00038,00039,00040,00041,00042,00043,00044,00045,000

El
ev

at
io

n 
(m

)

Station (m)

Figure B-1f: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 6
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Figure B-1g: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 7
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Figure B-1h: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 8
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Figure B-1i: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 9
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Figure B-1j: Simulated Water Surface Profiles along the Highwood River Study Reach - Part 10
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Figure B-2: Simulated Water Surface Profiles along the Little Bow River Study Reach
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Figure B-3: Simulated Water Surface Profiles along Overland Flood Route
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2‐Year 5‐Year 10‐Year 20‐Year 35‐Year 50‐Year 75‐Year 100‐Year 200‐Year 350‐Year 500‐Year 750‐Year 1000‐Year

0.0 1 93299 1198.00 1200.29 1200.87 1201.30 1201.82 1202.28 1202.60 1203.18 1203.64 1204.66 1205.54 1206.13 1206.84 1207.40 Upstream Boundary
0.1 2 93213 1198.05 1200.12 1200.67 1201.09 1201.60 1202.06 1202.37 1202.95 1203.40 1204.40 1205.24 1205.79 1206.45 1206.98
0.2 3 93134 1196.97 1199.90 1200.36 1200.68 1201.10 1201.50 1201.78 1202.32 1202.74 1203.73 1204.60 1205.19 1205.86 1206.39
0.2 4 93053 1197.62 1199.18 1199.67 1200.03 1200.51 1200.98 1201.29 1201.84 1202.30 1203.32 1204.19 1204.76 1205.41 1205.94
0.3 5 92974 1196.68 1198.59 1199.10 1199.50 1199.98 1200.44 1200.77 1201.41 1201.94 1203.09 1204.07 1204.69 1205.45 1206.07
0.4 6 92894 1196.83 1198.22 1198.68 1199.08 1199.56 1200.00 1200.30 1200.84 1201.42 1202.51 1203.52 1204.17 1204.92 1205.53
0.5 7 92813 1196.01 1197.66 1198.25 1198.73 1199.31 1199.84 1200.20 1200.81 1201.37 1202.63 1203.70 1204.40 1205.22 1205.90
0.6 8 92741 1195.24 1197.29 1197.84 1198.25 1198.75 1199.24 1199.57 1200.21 1200.77 1202.09 1203.23 1203.96 1204.81 1205.51
0.6 9 92650 1195.49 1197.02 1197.45 1197.84 1198.37 1198.85 1199.22 1199.83 1200.35 1201.59 1202.70 1203.39 1204.19 1204.85
0.7 10 92571 1195.10 1196.43 1196.98 1197.46 1198.07 1198.58 1198.96 1199.60 1200.14 1201.36 1202.39 1203.02 1203.73 1204.30
0.8 11 92489 1193.87 1195.87 1196.63 1197.19 1197.83 1198.32 1198.67 1199.30 1199.80 1200.91 1201.83 1202.37 1203.00 1203.51
0.9 12 92410 1193.84 1195.56 1196.38 1196.93 1197.58 1198.04 1198.38 1198.99 1199.47 1200.53 1201.38 1201.83 1202.34 1202.76
1.0 13 92330 1193.06 1195.31 1196.10 1196.65 1197.29 1197.77 1198.13 1198.77 1199.29 1200.41 1201.32 1201.80 1202.36 1202.81
1.1 14 92244 1193.21 1195.15 1195.90 1196.44 1197.07 1197.48 1197.79 1198.36 1198.81 1199.71 1200.52 1200.99 1201.61 1202.07
1.1 15 92161 1193.06 1194.99 1195.77 1196.32 1196.96 1197.35 1197.66 1198.24 1198.69 1199.62 1200.42 1200.84 1201.41 1201.88
1.2 16 92077 1192.64 1194.85 1195.63 1196.17 1196.79 1197.12 1197.41 1197.98 1198.42 1199.37 1200.18 1200.68 1201.34 1201.89
1.3 17 91990 1192.04 1194.54 1195.22 1195.63 1196.10 1196.51 1196.80 1197.32 1197.74 1198.68 1199.37 1199.92 1200.45 1200.94
1.4 18 91905 1191.93 1194.39 1195.13 1195.57 1196.07 1196.27 1196.52 1197.06 1197.46 1198.29 1199.08 1199.56 1200.20 1200.79
1.5 19 91820 1191.93 1193.95 1194.47 1194.80 1195.26 1195.73 1195.96 1196.37 1196.72 1197.53 1198.34 1198.91 1199.59 1200.14
1.6 20 91738 1192.29 1193.39 1193.86 1194.21 1194.68 1195.02 1195.26 1195.72 1196.17 1197.20 1198.29 1199.00 1199.81 1200.42
1.6 21 91655 1191.50 1192.71 1193.26 1193.74 1194.30 1194.76 1195.02 1195.56 1196.04 1197.29 1198.40 1199.11 1199.92 1200.54
1.7 22 91576 1190.89 1192.18 1192.85 1193.41 1193.93 1194.42 1194.71 1195.29 1195.79 1197.04 1198.14 1198.85 1199.63 1200.22
1.8 23 91495 1189.73 1191.73 1192.42 1193.05 1193.49 1193.92 1194.21 1194.77 1195.25 1196.42 1197.41 1198.03 1198.70 1199.17
1.9 24 91415 1189.66 1191.46 1192.14 1192.69 1193.17 1193.62 1193.95 1194.58 1195.11 1196.40 1197.49 1198.18 1198.95 1199.50
2.0 25 91334 1189.31 1191.17 1191.90 1192.38 1192.91 1193.41 1193.77 1194.43 1194.98 1196.31 1197.42 1198.12 1198.89 1199.45
2.0 26 91254 1188.20 1190.88 1191.64 1192.06 1192.58 1193.08 1193.43 1194.08 1194.62 1195.91 1196.98 1197.64 1198.35 1198.83
2.1 27 91171 1187.50 1190.72 1191.52 1191.95 1192.49 1193.00 1193.36 1194.02 1194.57 1195.86 1196.92 1197.58 1198.28 1198.77
2.2 28 91109 1188.25 1190.36 1191.06 1191.55 1192.15 1192.69 1193.06 1193.73 1194.27 1195.55 1196.58 1197.23 1197.92 1198.37
2.2 29 91066 1188.29 1190.30 1190.92 1191.37 1191.92 1192.41 1192.74 1193.30 1193.75 1194.75 1195.59 1196.18 1196.77 1197.17
2.3 30 91006 1187.98 1190.19 1190.76 1191.17 1191.66 1192.05 1192.32 1192.80 1193.18 1194.15 1194.96 1195.70 1196.28 1196.78
2.4 31 90920 1187.81 1190.00 1190.52 1190.91 1191.35 1191.77 1192.07 1192.57 1192.97 1193.92 1194.75 1195.37 1196.24 1196.96
2.5 32 90844 1188.03 1189.84 1190.31 1190.66 1191.05 1191.42 1191.70 1192.20 1192.64 1193.67 1194.60 1195.27 1196.19 1196.92
2.5 33 90763 1188.29 1189.52 1189.97 1190.32 1190.70 1191.08 1191.39 1191.98 1192.48 1193.61 1194.56 1195.24 1196.16 1196.91
2.6 34 90699 1187.78 1189.01 1189.64 1190.00 1190.45 1190.89 1191.22 1191.84 1192.36 1193.49 1194.46 1195.16 1196.13 1196.90
2.7 35 90602 1186.66 1188.45 1189.23 1189.66 1190.20 1190.70 1191.05 1191.70 1192.21 1193.35 1194.36 1195.09 1196.08 1196.88
2.8 36 90506 1185.60 1188.12 1188.82 1189.32 1189.89 1190.40 1190.76 1191.41 1191.91 1193.10 1194.12 1194.87 1195.88 1196.67
2.9 37 90436 1186.11 1188.00 1188.64 1189.13 1189.69 1190.19 1190.55 1191.18 1191.70 1192.86 1193.87 1194.63 1195.66 1196.45
3.0 38 90331 1185.69 1187.78 1188.34 1188.76 1189.23 1189.65 1189.93 1190.44 1190.89 1191.91 1192.90 1193.77 1194.95 1195.79
3.0 39 90254 1185.67 1187.63 1188.14 1188.52 1188.97 1189.36 1189.62 1190.09 1190.49 1191.52 1192.57 1193.51 1194.74 1195.59
3.1 40 90172 1186.11 1187.46 1187.90 1188.25 1188.67 1189.05 1189.30 1189.75 1190.12 1191.07 1192.26 1193.32 1194.64 1195.49
3.2 41 90091 1185.52 1187.22 1187.51 1187.87 1188.22 1188.55 1188.79 1189.21 1189.54 1190.56 1192.03 1193.16 1194.51 1195.40
3.3 42 90012 1184.92 1186.61 1187.20 1187.68 1188.04 1188.38 1188.62 1189.07 1189.41 1190.58 1192.11 1193.24 1194.59 1195.47
3.4 43 89930 1184.46 1186.08 1186.99 1187.54 1187.88 1188.22 1188.46 1188.90 1189.24 1190.49 1192.11 1193.27 1194.65 1195.55
3.5 44 89832 1183.38 1185.73 1186.50 1186.97 1187.40 1187.64 1187.84 1188.25 1188.76 1190.34 1192.10 1193.32 1194.74 1195.66
3.6 45 89743 1183.30 1185.15 1185.78 1186.12 1186.70 1187.07 1187.34 1187.91 1188.51 1190.41 1192.19 1193.42 1194.83 1195.76
3.7 46 89616 1182.89 1184.62 1185.17 1185.62 1186.12 1186.62 1186.92 1187.54 1188.20 1190.32 1192.15 1193.39 1194.81 1195.74
3.8 47 89513 1182.33 1184.25 1184.68 1185.01 1185.44 1185.96 1186.20 1187.07 1187.99 1190.19 1192.06 1193.31 1194.74 1195.66
3.9 48 89433 1182.26 1183.76 1184.16 1184.53 1185.12 1185.79 1186.05 1187.08 1188.01 1190.22 1192.08 1193.33 1194.76 1195.69
3.9 49 89353 1181.82 1183.22 1183.74 1184.23 1184.96 1185.71 1185.97 1187.04 1187.99 1190.21 1192.08 1193.34 1194.77 1195.70
4.0 50 89280 1181.29 1182.74 1183.43 1184.04 1184.84 1185.64 1185.89 1187.01 1187.97 1190.20 1192.09 1193.34 1194.78 1195.72
4.1 51 89185 1179.86 1182.47 1183.29 1183.94 1184.78 1185.59 1185.83 1186.92 1187.86 1190.05 1191.89 1193.13 1194.54 1195.71 Upstream of Highway 22 Bridge
4.2 52 89104 1180.19 1182.03 1182.69 1183.18 1183.71 1184.17 1184.48 1184.99 1185.28 1186.06 1186.92 1187.53 1187.98 1188.30 Downstream of Highway 22 Bridge
4.3 53 89026 1180.34 1181.81 1182.45 1182.92 1183.44 1183.92 1184.24 1184.81 1185.26 1186.11 1186.69 1187.02 1187.38 1187.64
4.4 54 88944 1179.50 1181.62 1182.22 1182.66 1183.17 1183.63 1183.93 1184.39 1184.72 1185.44 1185.89 1186.18 1186.51 1186.80
4.4 55 88864 1179.98 1181.40 1181.97 1182.42 1182.95 1183.43 1183.73 1184.25 1184.62 1185.32 1185.86 1186.19 1186.59 1186.92
4.5 56 88782 1179.69 1181.05 1181.61 1182.03 1182.55 1183.00 1183.27 1183.76 1184.13 1184.91 1185.51 1185.87 1186.29 1186.64
4.6 57 88703 1179.21 1180.77 1181.36 1181.79 1182.31 1182.73 1182.98 1183.45 1183.81 1184.56 1185.19 1185.55 1185.98 1186.35
4.7 58 88622 1178.57 1180.57 1181.14 1181.56 1182.07 1182.47 1182.68 1183.14 1183.49 1184.37 1185.00 1185.34 1185.76 1186.13
4.7 59 88557 1178.24 1180.43 1180.89 1181.20 1181.54 1181.91 1182.25 1182.73 1183.07 1183.70 1184.29 1184.73 1185.25 1185.67
4.8 60 88459 1178.77 1180.16 1180.50 1180.77 1181.10 1181.45 1181.70 1182.14 1182.46 1183.29 1184.01 1184.47 1185.00 1185.44
4.9 61 88377 1177.67 1179.73 1180.21 1180.51 1180.93 1181.34 1181.63 1182.09 1182.46 1183.33 1184.03 1184.48 1185.01 1185.43
5.0 62 88305 1177.65 1179.38 1180.02 1180.36 1180.81 1181.25 1181.54 1182.01 1182.37 1183.22 1183.91 1184.36 1184.86 1185.28
5.1 63 88225 1176.82 1179.08 1179.72 1180.10 1180.59 1181.03 1181.31 1181.76 1182.13 1182.98 1183.66 1184.09 1184.59 1184.99
5.1 64 88164 1176.94 1178.79 1179.47 1179.91 1180.42 1180.86 1181.14 1181.57 1181.95 1182.81 1183.47 1183.90 1184.38 1184.78
5.2 65 88061 1176.36 1178.44 1179.02 1179.45 1179.90 1180.25 1180.47 1180.90 1181.25 1182.03 1182.65 1183.05 1183.50 1183.88
5.3 66 87984 1176.77 1178.28 1178.72 1179.08 1179.48 1179.83 1180.03 1180.39 1180.71 1181.46 1182.09 1182.49 1182.94 1183.30
5.4 67 87904 1176.97 1177.93 1178.35 1178.66 1179.01 1179.37 1179.58 1179.96 1180.27 1180.98 1181.56 1181.93 1182.36 1182.72
5.5 68 87844 1176.00 1177.42 1177.99 1178.34 1178.78 1179.16 1179.38 1179.80 1180.15 1180.91 1181.52 1181.90 1182.34 1182.70
5.6 69 87743 1174.58 1176.92 1177.58 1178.04 1178.64 1179.07 1179.31 1179.76 1180.12 1180.92 1181.55 1181.96 1182.42 1182.82
5.6 70 87661 1174.22 1176.72 1177.30 1177.81 1178.48 1178.91 1179.14 1179.57 1179.91 1180.63 1181.17 1181.49 1181.87 1182.17
5.8 71 87494 1174.17 1176.36 1176.65 1176.94 1177.43 1177.78 1177.98 1178.30 1178.57 1179.24 1179.84 1180.23 1180.69 1181.08
5.9 72 87405 1173.94 1175.81 1176.20 1176.52 1176.83 1177.12 1177.33 1177.69 1177.98 1178.64 1179.19 1179.55 1179.97 1180.33
6.0 73 87332 1173.35 1175.20 1175.74 1176.19 1176.48 1176.77 1176.98 1177.34 1177.63 1178.33 1178.96 1179.37 1179.86 1180.25
6.0 74 87282 1173.34 1174.94 1175.32 1175.73 1176.10 1176.47 1176.74 1177.14 1177.46 1178.25 1178.96 1179.44 1180.00 1180.45
6.1 75 87245 1172.49 1174.72 1175.16 1175.48 1175.90 1176.34 1176.63 1177.05 1177.40 1178.25 1178.98 1179.46 1180.01 1180.46
6.1 76 87171 1172.64 1174.29 1174.74 1175.12 1175.56 1176.06 1176.34 1176.82 1177.21 1178.13 1178.90 1179.39 1179.97 1180.43
6.2 77 87143 1172.61 1174.15 1174.57 1174.93 1175.32 1175.77 1176.04 1176.49 1176.86 1177.76 1178.51 1178.98 1179.53 1179.97
6.2 78 87069 1172.29 1173.84 1174.36 1174.79 1175.21 1175.58 1175.84 1176.29 1176.66 1177.52 1178.23 1178.69 1179.21 1179.63
6.3 79 86950 1171.55 1173.47 1174.11 1174.54 1174.91 1175.22 1175.43 1175.80 1176.11 1176.81 1177.47 1177.90 1178.40 1178.81
6.4 80 86863 1170.90 1173.18 1173.81 1174.28 1174.62 1174.92 1175.13 1175.52 1175.84 1176.62 1177.34 1177.81 1178.35 1178.80
6.5 81 86764 1170.73 1172.80 1173.37 1173.71 1174.03 1174.31 1174.52 1174.92 1175.26 1176.15 1176.93 1177.44 1178.02 1178.49
6.6 82 86698 1170.74 1172.64 1173.16 1173.42 1173.75 1174.06 1174.29 1174.71 1175.07 1175.95 1176.71 1177.20 1177.76 1178.20
6.7 83 86596 1170.99 1172.32 1172.70 1172.96 1173.31 1173.64 1173.88 1174.31 1174.67 1175.55 1176.29 1176.76 1177.29 1177.74
6.9 84 86441 1170.27 1171.39 1171.83 1172.17 1172.56 1172.86 1173.07 1173.44 1173.75 1174.51 1175.15 1175.56 1176.08 1176.49
7.0 85 86332 1168.39 1170.90 1171.34 1171.67 1172.06 1172.38 1172.60 1172.94 1173.22 1173.94 1174.64 1175.11 1175.73 1176.20
7.1 86 86228 1168.86 1170.52 1170.84 1171.12 1171.47 1171.80 1172.04 1172.43 1172.78 1173.67 1174.50 1175.05 1175.76 1176.27
7.1 87 86151 1168.25 1170.00 1170.44 1170.76 1171.17 1171.54 1171.78 1172.22 1172.59 1173.56 1174.44 1175.01 1175.74 1176.28
7.2 88 86051 1167.26 1169.40 1169.96 1170.33 1170.77 1171.16 1171.42 1171.88 1172.27 1173.27 1174.18 1174.76 1175.51 1176.04
7.4 89 85946 1167.21 1169.20 1169.67 1170.01 1170.39 1170.69 1170.91 1171.35 1171.75 1172.79 1173.72 1174.29 1174.89 1175.46
7.4 90 85869 1167.08 1168.97 1169.40 1169.70 1170.05 1170.36 1170.58 1171.03 1171.45 1172.55 1173.49 1174.07 1174.65 1175.19
7.5 91 85807 1167.26 1168.67 1169.08 1169.37 1169.74 1170.08 1170.33 1170.84 1171.29 1172.44 1173.39 1173.95 1174.59 1175.07
7.6 92 85706 1166.42 1168.08 1168.51 1168.81 1169.20 1169.59 1169.89 1170.48 1170.98 1172.18 1173.11 1173.69 1174.33 1174.77
7.7 93 85603 1165.97 1167.54 1168.03 1168.39 1168.84 1169.28 1169.59 1170.16 1170.65 1171.78 1172.70 1173.26 1173.90 1174.35
7.8 94 85501 1165.72 1167.12 1167.60 1167.99 1168.46 1168.90 1169.20 1169.75 1170.21 1171.23 1172.07 1172.61 1173.24 1173.75
7.9 95 85380 1164.98 1166.56 1167.07 1167.45 1167.91 1168.31 1168.57 1169.03 1169.40 1170.28 1171.06 1171.55 1172.13 1172.56
8.0 96 85291 1164.48 1166.16 1166.71 1167.12 1167.61 1168.02 1168.29 1168.75 1169.14 1170.06 1170.82 1171.29 1171.86 1172.24
8.1 97 85175 1164.36 1165.61 1166.10 1166.47 1166.93 1167.33 1167.62 1168.15 1168.60 1169.66 1170.52 1171.08 1171.72 1172.15
8.2 98 85081 1163.82 1165.07 1165.67 1166.04 1166.45 1166.86 1167.16 1167.72 1168.19 1169.27 1170.19 1170.78 1171.46 1171.94
8.3 99 84963 1162.60 1164.45 1165.15 1165.57 1166.06 1166.53 1166.86 1167.46 1167.93 1169.04 1170.00 1170.61 1171.26 1171.78
8.4 100 84862 1162.16 1164.06 1164.76 1165.22 1165.75 1166.23 1166.55 1167.16 1167.65 1168.79 1169.79 1170.41 1171.09 1171.64
8.5 101 84795 1161.75 1163.87 1164.52 1164.99 1165.53 1165.99 1166.30 1166.90 1167.38 1168.52 1169.51 1170.14 1170.83 1171.40
8.6 102 84709 1161.47 1163.61 1164.21 1164.65 1165.15 1165.55 1165.82 1166.34 1166.77 1167.83 1168.80 1169.44 1170.09 1170.73
8.7 103 84576 1161.38 1162.91 1163.36 1163.67 1164.06 1164.48 1164.77 1165.23 1165.61 1166.58 1167.49 1168.10 1169.20 1169.96
8.8 104 84513 1160.72 1162.63 1163.20 1163.56 1163.97 1164.34 1164.57 1165.00 1165.39 1166.43 1167.44 1168.13 1168.99 1169.78
8.9 105 84431 1160.48 1162.14 1162.68 1163.08 1163.45 1163.79 1164.02 1164.50 1164.96 1166.22 1167.39 1168.14 1169.04 1169.83
8.9 106 84350 1159.87 1161.46 1161.97 1162.38 1162.81 1163.23 1163.56 1164.21 1164.79 1166.22 1167.47 1168.27 1169.19 1169.96
9.0 107 84284 1159.47 1161.09 1161.63 1162.03 1162.54 1163.04 1163.41 1164.11 1164.71 1166.17 1167.42 1168.23 1169.14 1169.89
9.1 108 84201 1158.84 1160.64 1161.18 1161.66 1162.22 1162.76 1163.14 1163.84 1164.42 1165.81 1167.00 1167.76 1168.62 1169.32
9.2 109 84124 1158.57 1160.25 1160.87 1161.37 1161.92 1162.44 1162.80 1163.45 1163.98 1165.22 1166.24 1166.88 1167.59 1168.18
9.3 110 84042 1157.83 1159.86 1160.39 1160.78 1161.26 1161.70 1162.02 1162.58 1163.04 1164.14 1165.09 1165.70 1166.39 1166.97
9.3 111 83952 1157.67 1159.51 1159.94 1160.31 1160.78 1161.24 1161.58 1162.20 1162.73 1163.99 1165.10 1165.79 1166.56 1167.20
9.4 112 83924 1157.98 1159.28 1159.77 1160.20 1160.75 1161.28 1161.65 1162.32 1162.88 1164.16 1165.23 1165.90 1166.64 1167.25
9.4 113 83868 1156.74 1158.99 1159.53 1159.97 1160.51 1161.00 1161.33 1161.94 1162.43 1163.55 1164.46 1165.02 1165.63 1166.16
9.5 114 83808 1157.12 1158.62 1159.15 1159.58 1160.11 1160.56 1160.87 1161.41 1161.84 1162.84 1163.72 1164.29 1164.93 1165.48
9.6 115 83731 1156.60 1158.27 1158.91 1159.41 1159.99 1160.49 1160.82 1161.41 1161.88 1162.92 1163.79 1164.30 1164.83 1165.33
9.7 116 83645 1155.44 1157.95 1158.54 1158.99 1159.50 1159.89 1160.13 1160.60 1161.03 1162.10 1162.97 1163.53 1164.17 1164.70
9.7 117 83564 1156.17 1157.66 1158.27 1158.74 1159.27 1159.66 1159.86 1160.21 1160.59 1161.59 1162.44 1162.99 1163.59 1164.12
9.8 118 83479 1154.91 1157.43 1158.09 1158.60 1159.16 1159.56 1159.76 1160.10 1160.51 1161.47 1162.28 1162.81 1163.38 1163.80
9.9 119 83376 1154.75 1156.86 1157.42 1157.82 1158.24 1158.63 1158.89 1159.38 1159.77 1160.75 1161.60 1162.15 1162.73 1163.13
10.0 120 83292 1154.87 1156.39 1156.79 1157.15 1157.52 1157.82 1158.03 1158.47 1158.87 1159.91 1160.83 1161.42 1162.01 1162.37
10.1 121 83217 1154.05 1155.39 1155.84 1156.20 1156.63 1157.07 1157.35 1157.88 1158.35 1159.63 1160.78 1161.50 1161.96 1161.96
10.1 122 83161 1153.09 1154.65 1155.27 1155.71 1156.29 1156.86 1157.23 1157.85 1158.38 1159.75 1160.93 1161.66 1162.17 1162.17
10.2 123 83080 1152.30 1154.13 1154.77 1155.21 1155.78 1156.34 1156.75 1157.44 1158.03 1159.45 1160.64 1161.36 1161.82 1161.82
10.3 124 82996 1151.61 1153.89 1154.50 1154.95 1155.50 1155.99 1156.33 1156.92 1157.38 1158.46 1159.37 1159.95 1160.67 1161.22
10.4 125 82917 1152.02 1153.62 1154.11 1154.48 1154.92 1155.32 1155.61 1156.16 1156.60 1157.69 1158.63 1159.23 1160.17 1160.71
10.5 126 82837 1151.70 1153.23 1153.77 1154.16 1154.66 1155.12 1155.45 1156.03 1156.47 1157.57 1158.48 1159.04 1159.68 1160.20
10.5 127 82757 1151.06 1152.91 1153.47 1153.90 1154.44 1154.93 1155.28 1155.88 1156.33 1157.45 1158.39 1158.97 1159.62 1160.12
10.6 128 82673 1151.20 1152.71 1153.23 1153.66 1154.22 1154.70 1155.05 1155.61 1155.99 1156.90 1157.60 1158.05 1158.59 1159.06
10.7 129 82591 1150.45 1152.28 1152.87 1153.32 1153.92 1154.44 1154.83 1155.43 1155.84 1156.90 1157.76 1158.29 1158.85 1159.29
10.8 130 82479 1148.85 1151.78 1152.39 1152.76 1153.21 1153.61 1153.92 1154.45 1154.86 1155.84 1156.65 1157.15 1157.73 1158.20
10.9 131 82396 1149.82 1151.59 1152.16 1152.46 1152.83 1153.16 1153.38 1153.78 1154.14 1155.06 1155.88 1156.41 1157.03 1157.50
11.0 132 82319 1149.86 1150.98 1151.65 1152.05 1152.51 1152.88 1153.12 1153.55 1153.91 1154.78 1155.49 1155.94 1156.46 1156.89
11.1 133 82246 1148.72 1150.53 1151.16 1151.59 1152.12 1152.57 1152.84 1153.31 1153.72 1154.72 1155.55 1156.05 1156.60 1157.05
11.1 134 82176 1148.32 1150.29 1150.75 1151.10 1151.56 1152.03 1152.34 1152.90 1153.37 1154.47 1155.28 1155.79 1156.33 1156.76
11.2 135 82094 1148.44 1149.94 1150.45 1150.84 1151.34 1151.81 1152.14 1152.77 1153.28 1154.43 1155.28 1155.79 1156.35 1156.79
11.3 136 82042 1148.20 1149.75 1150.29 1150.71 1151.22 1151.70 1152.04 1152.67 1153.19 1154.33 1155.17 1155.68 1156.22 1156.65
11.4 137 81910 1147.68 1149.49 1149.97 1150.33 1150.75 1151.14 1151.40 1151.84 1152.19 1153.01 1153.83 1154.39 1155.06 1155.61
11.4 138 81860 1147.93 1149.28 1149.76 1150.12 1150.56 1150.97 1151.24 1151.74 1152.14 1153.11 1153.93 1154.45 1155.03 1155.51
11.5 139 81790 1147.01 1148.89 1149.45 1149.86 1150.35 1150.79 1151.09 1151.64 1152.10 1153.18 1154.09 1154.67 1155.32 1155.85
11.6 140 81694 1146.78 1148.54 1149.15 1149.61 1150.12 1150.56 1150.86 1151.41 1151.87 1152.93 1153.83 1154.40 1155.04 1155.55
11.7 141 81604 1146.25 1148.37 1148.90 1149.30 1149.75 1150.15 1150.43 1150.93 1151.34 1152.30 1153.10 1153.59 1154.14 1154.57
11.8 142 81529 1146.81 1148.22 1148.68 1149.02 1149.44 1149.81 1150.06 1150.51 1150.87 1151.69 1152.36 1152.78 1153.27 1153.67
11.9 143 81445 1146.66 1147.98 1148.42 1148.76 1149.16 1149.51 1149.75 1150.18 1150.52 1151.32 1152.01 1152.43 1152.90 1153.28
11.9 144 81368 1146.33 1147.71 1148.15 1148.49 1148.87 1149.21 1149.45 1149.89 1150.25 1151.12 1151.89 1152.36 1152.87 1153.27
12.0 145 81282 1146.00 1147.38 1147.78 1148.09 1148.46 1148.80 1149.03 1149.46 1149.82 1150.70 1151.44 1151.92 1152.44 1152.84
12.1 146 81209 1145.56 1146.94 1147.45 1147.80 1148.19 1148.50 1148.72 1149.14 1149.49 1150.33 1151.05 1151.52 1152.05 1152.45
12.2 147 81115 1144.33 1146.34 1146.87 1147.25 1147.65 1147.95 1148.16 1148.55 1148.88 1149.68 1150.38 1150.83 1151.32 1151.72
12.3 148 81027 1144.31 1145.92 1146.43 1146.84 1147.29 1147.59 1147.80 1148.20 1148.55 1149.41 1150.17 1150.64 1151.19 1151.63
12.4 149 80947 1143.61 1145.42 1146.02 1146.41 1146.89 1147.22 1147.45 1147.91 1148.29 1149.24 1150.05 1150.56 1151.12 1151.59
12.4 150 80871 1143.22 1145.20 1145.76 1146.11 1146.53 1146.87 1147.12 1147.59 1147.98 1148.91 1149.71 1150.20 1150.76 1151.25
12.5 151 80815 1142.84 1145.14 1145.70 1146.03 1146.42 1146.75 1146.99 1147.45 1147.82 1148.73 1149.50 1149.98 1150.55 1151.04
12.6 152 80733 1143.05 1145.04 1145.54 1145.84 1146.19 1146.47 1146.68 1147.08 1147.41 1148.21 1148.94 1149.44 1150.05 1150.57
12.7 153 80649 1143.01 1144.56 1145.15 1145.43 1145.80 1146.13 1146.36 1146.81 1147.19 1148.12 1148.93 1149.46 1150.06 1150.56
12.7 154 80568 1142.19 1144.13 1144.62 1145.02 1145.50 1145.90 1146.17 1146.66 1147.07 1148.05 1148.89 1149.43 1150.05 1150.57
12.8 155 80505 1141.91 1143.87 1144.41 1144.85 1145.36 1145.74 1145.99 1146.46 1146.84 1147.75 1148.52 1149.01 1149.57 1150.03
12.9 156 80415 1141.62 1143.74 1144.23 1144.63 1145.09 1145.46 1145.70 1146.15 1146.51 1147.37 1148.09 1148.54 1149.06 1149.50
13.0 157 80329 1140.74 1143.59 1143.96 1144.24 1144.58 1144.87 1145.08 1145.46 1145.77 1146.52 1147.15 1147.55 1148.05 1148.48
13.1 158 80245 1141.58 1143.46 1143.72 1143.91 1144.16 1144.45 1144.65 1145.05 1145.38 1146.25 1146.96 1147.41 1147.99 1148.50
13.2 159 80133 1141.03 1142.51 1142.88 1143.15 1143.54 1143.78 1144.01 1144.45 1144.77 1145.87 1146.67 1147.19 1147.84 1148.41
13.3 160 80030 1140.01 1141.56 1142.19 1142.66 1143.23 1143.37 1143.63 1144.12 1144.47 1145.76 1146.60 1147.13 1147.80 1148.39
13.4 161 79930 1138.81 1141.15 1141.66 1141.89 1142.26 1142.80 1143.06 1143.54 1143.88 1144.74 1145.67 1146.32 1147.11 1147.76
13.4 162 79859 1139.10 1140.99 1141.51 1141.61 1141.92 1142.27 1142.51 1142.98 1143.31 1144.20 1145.08 1145.75 1146.56 1147.23
13.5 163 79771 1139.24 1140.49 1140.96 1141.18 1141.54 1141.92 1142.22 1142.82 1143.15 1144.14 1145.18 1145.90 1146.73 1147.40
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13.6 164 79727 1138.82 1140.07 1140.43 1140.76 1141.22 1141.67 1141.99 1142.76 1143.10 1144.13 1145.19 1145.91 1146.74 1147.41
13.6 165 79686 1138.52 1139.56 1140.07 1140.49 1141.06 1141.55 1141.90 1142.67 1143.03 1144.11 1145.20 1145.93 1146.78 1147.46
13.7 166 79622 1137.43 1139.11 1139.83 1140.32 1140.92 1141.40 1141.73 1142.54 1142.89 1144.00 1145.11 1145.86 1146.71 1147.40
13.8 167 79525 1136.56 1138.62 1139.27 1139.68 1140.22 1140.70 1141.06 1141.96 1142.41 1143.70 1144.89 1145.67 1146.53 1147.23
13.9 168 79438 1135.74 1138.22 1138.85 1139.30 1139.84 1140.36 1140.74 1141.52 1142.08 1143.47 1144.67 1145.45 1146.31 1146.99
14.0 169 79341 1135.43 1138.01 1138.58 1139.02 1139.55 1140.06 1140.42 1141.07 1141.62 1142.96 1144.10 1144.83 1145.62 1146.24
14.0 170 79288 1136.14 1137.83 1138.32 1138.70 1139.17 1139.61 1139.92 1140.53 1141.05 1142.32 1143.43 1144.08 1144.94 1145.65
14.1 171 79240 1136.06 1137.69 1138.17 1138.58 1139.08 1139.57 1139.92 1140.55 1141.08 1142.33 1143.39 1144.01 1144.89 1145.59
14.1 172 79206 1136.16 1137.51 1137.99 1138.41 1138.94 1139.45 1139.80 1140.45 1140.97 1142.22 1143.29 1144.00 1144.82 1145.48
14.2 173 79119 1135.47 1136.98 1137.61 1138.12 1138.71 1139.27 1139.65 1140.34 1140.90 1142.22 1143.33 1144.04 1144.84 1145.47
14.3 174 79029 1134.51 1136.61 1137.22 1137.68 1138.20 1138.68 1139.03 1139.65 1140.15 1141.31 1142.28 1142.92 1143.66 1144.26
14.4 175 78948 1134.18 1136.34 1136.86 1137.25 1137.69 1138.09 1138.37 1138.91 1139.36 1140.49 1141.52 1142.16 1142.89 1143.50
14.4 176 78869 1134.36 1136.00 1136.47 1136.84 1137.28 1137.70 1138.00 1138.55 1139.03 1140.19 1141.20 1141.87 1142.63 1143.25
14.5 177 78788 1134.27 1135.75 1136.19 1136.57 1137.05 1137.50 1137.83 1138.43 1138.93 1140.17 1141.25 1141.96 1142.77 1143.43
14.6 178 78706 1133.58 1135.18 1135.69 1136.09 1136.58 1137.04 1137.37 1137.96 1138.46 1139.62 1140.64 1141.28 1142.01 1142.59
14.7 179 78627 1132.84 1134.73 1135.31 1135.73 1136.22 1136.67 1136.98 1137.54 1138.02 1139.11 1140.00 1140.58 1141.20 1141.68
14.8 180 78548 1132.47 1134.55 1135.10 1135.50 1135.96 1136.38 1136.67 1137.20 1137.64 1138.62 1139.44 1139.88 1140.41 1140.88
14.8 181 78514 1132.68 1134.42 1134.94 1135.32 1135.76 1136.16 1136.45 1136.97 1137.42 1138.40 1139.17 1139.71 1140.29 1140.78
14.8 182 78469 1132.45 1134.25 1134.71 1135.05 1135.45 1135.83 1136.11 1136.61 1137.03 1137.98 1138.83 1139.33 1139.95 1140.48
14.9 183 78389 1132.34 1133.59 1134.07 1134.41 1134.83 1135.25 1135.51 1136.00 1136.44 1137.60 1138.66 1139.40 1140.18 1140.84
15.0 184 78310 1131.27 1133.14 1133.71 1134.04 1134.46 1134.93 1135.20 1135.74 1136.24 1137.59 1138.82 1139.57 1140.39 1141.07
15.1 185 78229 1131.23 1132.59 1133.29 1133.72 1134.26 1134.81 1135.09 1135.68 1136.22 1137.62 1138.81 1139.55 1140.35 1141.02
15.2 186 78142 1130.02 1131.97 1132.68 1133.19 1133.85 1134.52 1134.83 1135.47 1136.04 1137.48 1138.68 1139.42 1140.20 1140.86
15.2 187 78050 1129.49 1131.70 1132.34 1132.79 1133.35 1134.00 1134.35 1135.04 1135.64 1137.06 1138.22 1138.90 1139.65 1140.28
15.3 188 77982 1129.62 1131.55 1132.14 1132.57 1133.12 1133.59 1133.91 1134.53 1135.05 1136.28 1137.18 1137.76 1138.59 1139.14
15.4 189 77902 1129.83 1131.28 1131.84 1132.28 1132.86 1133.35 1133.70 1134.38 1134.96 1136.33 1137.36 1138.09 1138.92 1139.57
15.5 190 77821 1129.65 1130.94 1131.51 1131.98 1132.54 1133.04 1133.40 1134.11 1134.71 1136.11 1137.17 1137.76 1138.48 1139.04
15.6 191 77741 1129.05 1130.63 1131.24 1131.72 1132.28 1132.80 1133.18 1133.89 1134.50 1135.88 1136.78 1137.46 1138.16 1138.69
15.6 192 77660 1127.89 1130.42 1130.96 1131.36 1131.84 1132.30 1132.63 1133.29 1133.85 1135.09 1136.03 1136.46 1137.21 1137.79
15.7 193 77580 1128.88 1130.24 1130.74 1131.12 1131.60 1132.08 1132.43 1133.14 1133.73 1135.04 1135.72 1136.42 1137.11 1137.64
15.8 194 77499 1128.36 1130.05 1130.47 1130.79 1131.25 1131.74 1132.12 1132.90 1133.53 1134.86 1135.79 1136.35 1137.08 1137.74
15.9 195 77420 1128.39 1129.53 1129.93 1130.34 1130.94 1131.53 1131.97 1132.83 1133.51 1134.95 1135.81 1136.56 1137.43 1138.12
16.0 196 77344 1127.27 1128.96 1129.57 1130.12 1130.82 1131.46 1131.92 1132.82 1133.54 1135.07 1136.05 1136.78 1137.64 1138.31
16.0 197 77280 1126.69 1128.71 1129.48 1130.08 1130.82 1131.48 1131.96 1132.89 1133.63 1135.18 1136.17 1136.89 1137.74 1138.41
16.1 198 77158 1126.34 1128.49 1129.26 1129.83 1130.55 1131.20 1131.65 1132.59 1133.35 1134.96 1135.89 1136.70 1137.57 1138.24 Stimson Creek Confluence
16.3 199 77031 1125.39 1128.17 1128.80 1129.26 1129.84 1130.34 1130.68 1131.34 1131.86 1132.98 1134.53 1135.09 1135.85 1136.52
16.4 200 76909 1125.73 1127.94 1128.51 1128.94 1129.47 1129.95 1130.28 1130.93 1131.47 1132.65 1133.40 1134.04 1134.71 1135.27
16.5 201 76784 1125.77 1127.76 1128.28 1128.67 1129.18 1129.66 1130.02 1130.75 1131.34 1132.52 1133.41 1133.86 1134.57 1135.16
16.6 202 76669 1124.54 1126.96 1127.48 1127.88 1128.40 1128.91 1129.29 1130.06 1130.64 1131.96 1132.70 1133.41 1134.24 1134.92
16.8 203 76542 1123.95 1126.49 1126.93 1127.32 1127.84 1128.35 1128.72 1129.43 1129.88 1131.17 1131.97 1132.86 1133.94 1134.71
16.9 204 76418 1124.38 1125.98 1126.54 1127.03 1127.65 1128.23 1128.64 1129.43 1129.93 1131.17 1131.87 1132.95 1134.00 1134.77
17.1 205 76237 1123.03 1125.28 1125.89 1126.30 1126.81 1127.26 1127.55 1128.16 1128.73 1130.01 1131.12 1131.64 1132.44 1133.22
17.2 206 76119 1122.12 1124.80 1125.41 1125.87 1126.41 1126.86 1127.12 1127.67 1128.14 1129.41 1130.39 1131.13 1132.04 1132.82
17.3 207 76000 1121.93 1124.28 1124.88 1125.41 1125.96 1126.50 1126.85 1127.56 1127.95 1129.36 1130.58 1131.40 1132.36 1133.15
17.4 208 75892 1122.10 1123.96 1124.70 1125.28 1125.84 1126.38 1126.75 1127.51 1127.92 1129.38 1130.67 1131.40 1132.33 1133.10
17.6 209 75734 1120.65 1123.39 1124.01 1124.52 1124.92 1125.30 1125.59 1126.19 1126.84 1128.09 1129.08 1129.80 1130.60 1131.28
17.6 210 75653 1121.08 1123.17 1123.68 1124.13 1124.57 1125.01 1125.33 1126.00 1126.55 1127.88 1128.98 1129.78 1130.70 1131.48
17.8 211 75521 1120.39 1122.83 1123.29 1123.69 1124.19 1124.67 1125.03 1125.80 1126.39 1127.87 1129.12 1129.92 1130.88 1131.68
17.9 212 75416 1119.72 1122.61 1123.05 1123.45 1123.94 1124.40 1124.75 1125.53 1126.11 1127.54 1128.75 1129.53 1130.46 1131.23
18.0 213 75255 1119.92 1121.55 1121.99 1122.31 1122.74 1123.22 1123.56 1124.27 1124.79 1126.11 1127.19 1127.96 1128.83 1129.53
18.2 214 75126 1118.53 1120.47 1121.13 1121.59 1122.21 1122.90 1123.33 1124.08 1124.65 1126.17 1127.48 1128.33 1129.32 1130.13
18.3 215 74995 1117.76 1119.71 1120.38 1120.89 1121.59 1122.27 1122.78 1123.70 1124.28 1125.85 1127.20 1128.06 1129.07 1129.91
18.4 216 74874 1116.91 1119.26 1119.90 1120.40 1121.16 1121.75 1122.19 1123.14 1123.82 1125.54 1126.92 1127.84 1128.87 1129.70
18.5 217 74756 1117.21 1118.94 1119.57 1120.07 1120.74 1121.36 1121.82 1122.73 1123.45 1125.16 1126.51 1127.35 1128.30 1129.07
18.7 218 74632 1116.46 1118.65 1119.29 1119.79 1120.39 1120.97 1121.38 1122.18 1122.83 1124.37 1125.55 1126.26 1127.06 1127.69
18.8 219 74512 1116.79 1118.39 1119.04 1119.53 1120.13 1120.70 1121.10 1121.89 1122.53 1124.02 1125.12 1125.78 1126.49 1127.04
18.9 220 74386 1116.14 1118.10 1118.67 1119.09 1119.59 1120.05 1120.38 1121.04 1121.55 1122.73 1123.69 1124.31 1125.05 1125.66
19.0 221 74269 1116.19 1117.85 1118.36 1118.74 1119.21 1119.64 1119.95 1120.57 1121.08 1122.25 1123.15 1123.72 1124.38 1124.92
19.2 222 74145 1116.19 1117.57 1118.04 1118.40 1118.86 1119.30 1119.61 1120.25 1120.79 1121.92 1122.74 1123.25 1123.83 1124.32
19.3 223 74025 1115.85 1117.14 1117.58 1117.95 1118.43 1118.90 1119.23 1119.93 1120.51 1121.71 1122.65 1123.25 1123.92 1124.46
19.4 224 73904 1114.58 1116.57 1117.09 1117.49 1117.99 1118.48 1118.83 1119.55 1120.11 1121.28 1122.26 1122.84 1123.50 1124.03
19.5 225 73792 1114.37 1116.20 1116.79 1117.18 1117.71 1118.21 1118.56 1119.28 1119.87 1121.06 1122.05 1122.63 1123.27 1123.79
19.6 226 73667 1113.30 1115.97 1116.49 1116.72 1117.07 1117.40 1117.64 1118.13 1118.54 1119.79 1120.61 1121.22 1122.02 1122.62
19.8 227 73547 1113.50 1115.86 1116.35 1116.52 1116.81 1117.10 1117.32 1117.76 1118.13 1119.24 1120.20 1120.99 1121.93 1122.57
19.9 228 73427 1113.80 1115.70 1116.11 1116.27 1116.48 1116.79 1117.03 1117.55 1117.99 1119.20 1120.38 1121.20 1122.14 1122.80
20.0 229 73314 1113.54 1114.73 1115.11 1115.35 1115.71 1116.07 1116.35 1116.95 1117.40 1118.77 1120.07 1120.93 1121.92 1122.59
20.1 230 73179 1111.84 1113.60 1114.14 1114.63 1115.23 1115.67 1116.00 1116.66 1117.12 1118.52 1119.79 1120.63 1121.57 1122.18
20.3 231 72951 1110.34 1112.45 1113.13 1113.75 1114.46 1114.85 1115.14 1115.69 1116.29 1117.86 1119.22 1120.09 1121.06 1121.59
20.5 232 72808 1109.57 1111.42 1112.15 1112.69 1113.47 1114.04 1114.45 1115.15 1115.82 1117.57 1119.01 1119.93 1120.90 1121.47
20.6 233 72688 1108.56 1110.92 1111.62 1112.11 1112.71 1113.25 1113.62 1114.54 1115.30 1117.12 1118.55 1119.44 1120.41 1120.91
20.7 234 72566 1108.18 1110.60 1111.07 1111.49 1112.02 1112.54 1112.92 1113.69 1114.31 1115.79 1117.05 1117.79 1118.61 1119.86
20.9 235 72434 1108.72 1110.13 1110.70 1111.19 1111.82 1112.43 1112.87 1113.75 1114.47 1116.20 1117.57 1118.39 1119.26 1119.83
21.1 236 72212 1106.63 1109.44 1110.04 1110.50 1111.06 1111.57 1111.94 1112.70 1113.33 1114.79 1115.96 1116.59 1117.31 1117.92
21.2 237 72089 1107.23 1109.20 1109.72 1110.14 1110.65 1111.13 1111.47 1112.19 1112.82 1114.30 1115.44 1115.92 1116.64 1117.37
21.3 238 71980 1106.63 1109.05 1109.48 1109.86 1110.32 1110.74 1111.04 1111.64 1112.14 1113.35 1114.47 1115.11 1115.90 1116.67
21.4 239 71855 1106.93 1108.42 1108.92 1109.26 1109.60 1109.94 1110.20 1110.74 1111.21 1112.42 1113.64 1114.25 1114.95 1115.82
21.6 240 71725 1105.57 1107.64 1108.23 1108.57 1108.97 1109.38 1109.70 1110.36 1110.92 1112.21 1113.24 1113.90 1114.60 1115.15
21.7 241 71606 1104.55 1106.91 1107.50 1107.88 1108.32 1108.78 1109.15 1110.00 1110.68 1112.12 1113.24 1113.96 1114.71 1115.29
21.8 242 71475 1104.44 1106.26 1106.82 1107.32 1107.87 1108.41 1108.82 1109.69 1110.40 1111.86 1113.02 1113.75 1114.52 1115.14
21.9 243 71365 1104.04 1105.68 1106.25 1106.72 1107.31 1107.86 1108.27 1109.11 1109.76 1111.29 1112.51 1113.21 1114.12 1114.81
22.1 244 71240 1103.52 1105.15 1105.76 1106.26 1106.86 1107.43 1107.83 1108.65 1109.26 1110.88 1112.15 1112.88 1113.74 1114.35
22.2 245 71120 1102.19 1104.77 1105.43 1105.95 1106.56 1107.12 1107.51 1108.30 1108.92 1110.57 1111.82 1112.52 1113.36 1114.01
22.3 246 70999 1102.46 1104.48 1105.11 1105.61 1106.15 1106.65 1107.00 1107.77 1108.41 1109.90 1111.02 1111.64 1112.52 1113.10
22.4 247 70882 1102.29 1104.24 1104.74 1105.15 1105.65 1106.13 1106.48 1107.19 1107.74 1108.91 1109.86 1110.61 1111.38 1111.85
22.5 248 70765 1102.41 1103.73 1104.31 1104.68 1105.18 1105.67 1106.03 1106.74 1107.24 1108.34 1109.20 1109.93 1110.62 1111.06
22.7 249 70646 1101.18 1103.13 1103.78 1104.21 1104.77 1105.31 1105.71 1106.51 1107.02 1108.06 1108.81 1109.36 1109.90 1110.34
22.8 250 70523 1100.88 1102.69 1103.22 1103.65 1104.20 1104.75 1105.15 1105.97 1106.47 1107.70 1108.48 1108.93 1109.45 1109.83
22.9 251 70376 1099.84 1101.98 1102.63 1103.14 1103.78 1104.40 1104.85 1105.66 1106.21 1107.54 1108.37 1108.89 1109.47 1109.91
23.0 252 70276 1099.24 1101.64 1102.36 1102.87 1103.50 1104.09 1104.50 1105.23 1105.80 1107.20 1108.04 1108.57 1109.16 1109.62
23.1 253 70165 1099.75 1101.41 1102.10 1102.60 1103.19 1103.74 1104.13 1104.85 1105.57 1107.02 1107.93 1108.49 1109.10 1109.56
23.3 254 70039 1099.24 1101.12 1101.76 1102.25 1102.84 1103.37 1103.74 1104.49 1105.07 1106.36 1107.16 1107.68 1108.25 1108.73
23.4 255 69918 1099.12 1100.85 1101.52 1102.02 1102.63 1103.18 1103.56 1104.26 1104.79 1105.93 1106.54 1106.99 1107.40 1107.84
23.5 256 69793 1098.16 1100.58 1101.22 1101.65 1102.17 1102.64 1102.97 1103.59 1104.06 1104.97 1105.60 1105.99 1106.33 1106.62
23.6 257 69671 1098.46 1100.41 1100.99 1101.37 1101.82 1102.24 1102.55 1103.11 1103.52 1104.33 1104.90 1105.23 1105.62 1105.96
23.7 258 69553 1098.42 1100.25 1100.75 1101.07 1101.45 1101.79 1102.05 1102.61 1103.03 1103.87 1104.48 1104.87 1105.32 1105.70
23.9 259 69442 1098.40 1100.09 1100.52 1100.80 1101.17 1101.43 1101.66 1102.11 1102.49 1103.32 1103.89 1104.28 1104.74 1105.14
24.0 260 69304 1098.15 1099.61 1100.17 1100.52 1100.86 1100.99 1101.20 1101.60 1101.94 1102.71 1103.32 1103.75 1104.26 1104.70
24.1 261 69160 1096.91 1098.97 1099.62 1100.01 1100.18 1100.43 1100.63 1101.03 1101.35 1102.12 1102.81 1103.29 1103.87 1104.34
24.3 262 69022 1096.26 1098.58 1098.89 1099.20 1099.55 1099.83 1100.04 1100.45 1100.79 1101.69 1102.46 1102.98 1103.59 1104.09
24.4 263 68903 1095.72 1097.79 1098.17 1098.55 1099.00 1099.34 1099.59 1100.00 1100.37 1101.34 1102.16 1102.70 1103.33 1103.84
24.5 264 68783 1095.55 1096.96 1097.54 1098.05 1098.59 1098.91 1099.17 1099.63 1100.03 1101.04 1101.87 1102.40 1103.02 1103.51
24.6 265 68669 1094.36 1096.56 1097.20 1097.70 1098.32 1098.60 1098.83 1099.31 1099.73 1100.76 1101.57 1102.09 1102.68 1103.15
24.8 266 68543 1094.46 1096.23 1096.65 1096.92 1097.26 1097.81 1098.05 1098.53 1098.94 1099.86 1100.53 1100.94 1101.38 1101.73
24.9 267 68426 1094.47 1095.92 1096.39 1096.60 1096.93 1097.25 1097.50 1097.98 1098.37 1099.25 1099.87 1100.22 1100.61 1100.92
25.0 268 68310 1093.91 1095.35 1095.77 1096.08 1096.48 1096.85 1097.12 1097.62 1098.02 1098.84 1099.38 1099.74 1100.13 1100.44
25.1 269 68186 1093.02 1094.57 1095.02 1095.37 1095.81 1096.22 1096.50 1097.06 1097.40 1098.26 1098.86 1099.23 1099.64 1099.96
25.2 270 68072 1091.89 1093.81 1094.36 1094.79 1095.30 1095.75 1096.06 1096.53 1096.96 1097.86 1098.47 1098.85 1099.26 1099.58
25.4 271 67947 1091.53 1093.24 1093.97 1094.51 1095.07 1095.56 1095.88 1096.42 1096.83 1097.72 1098.35 1098.73 1099.14 1099.45
25.5 272 67819 1090.11 1092.71 1093.54 1094.11 1094.58 1094.96 1095.23 1095.77 1096.15 1097.05 1097.65 1098.01 1098.42 1098.75
25.6 273 67704 1090.02 1092.35 1093.19 1093.85 1094.35 1094.74 1095.02 1095.57 1095.92 1096.83 1097.45 1097.81 1098.23 1098.55
25.7 274 67577 1087.75 1091.94 1092.53 1093.02 1093.52 1093.94 1094.22 1094.72 1095.18 1096.08 1096.82 1097.25 1097.78 1098.15
25.9 275 67445 1089.72 1091.55 1092.13 1092.49 1092.95 1093.36 1093.64 1094.12 1094.51 1095.45 1096.24 1096.73 1097.34 1097.69
26.0 276 67341 1089.10 1091.08 1091.83 1092.19 1092.66 1093.08 1093.36 1093.85 1094.24 1095.21 1095.99 1096.47 1097.06 1097.39
26.1 277 67214 1088.23 1090.63 1091.43 1091.86 1092.38 1092.82 1093.10 1093.61 1094.01 1094.97 1095.72 1096.16 1096.59 1096.98
26.1 278 67180 1088.02 1090.32 1091.17 1091.66 1092.22 1092.66 1092.94 1093.45 1093.85 1094.82 1095.56 1096.00 1096.52 1096.84
26.2 279 67093 1087.46 1090.08 1090.85 1091.38 1091.96 1092.41 1092.69 1093.19 1093.58 1094.56 1095.31 1095.79 1096.24 1096.63
26.3 280 66967 1087.83 1089.75 1090.43 1090.93 1091.47 1091.94 1092.24 1092.77 1093.17 1094.19 1095.00 1095.53 1095.99 1096.38
26.5 281 66849 1087.42 1089.46 1090.06 1090.51 1091.04 1091.46 1091.72 1092.22 1092.65 1093.79 1094.63 1095.13 1095.65 1096.06
26.6 282 66720 1086.88 1089.07 1089.59 1089.99 1090.49 1090.90 1091.20 1091.72 1092.20 1093.41 1094.28 1094.74 1095.27 1095.69
26.7 283 66586 1086.80 1088.65 1089.09 1089.43 1089.83 1090.19 1090.44 1091.03 1091.50 1092.66 1093.47 1093.98 1094.51 1094.93
26.8 284 66480 1086.43 1088.21 1088.70 1089.04 1089.42 1089.79 1090.05 1090.58 1091.03 1092.05 1092.71 1093.13 1093.60 1093.99
27.0 285 66349 1085.18 1087.66 1088.31 1088.68 1089.06 1089.41 1089.67 1090.18 1090.60 1091.59 1092.21 1092.61 1092.99 1093.29
27.1 286 66225 1084.92 1087.23 1087.78 1088.11 1088.48 1088.83 1089.09 1089.57 1089.94 1090.75 1091.40 1091.70 1092.11 1092.38
27.2 287 66094 1084.85 1086.72 1087.13 1087.45 1087.86 1088.27 1088.54 1089.02 1089.40 1090.20 1090.78 1091.13 1091.47 1091.86
27.3 288 65971 1084.03 1086.11 1086.65 1087.00 1087.44 1087.86 1088.14 1088.61 1088.97 1089.77 1090.30 1090.59 1090.97 1091.26
27.5 289 65847 1083.33 1085.49 1086.15 1086.53 1086.98 1087.41 1087.67 1088.16 1088.51 1089.25 1089.71 1090.05 1090.44 1090.72
27.6 290 65706 1082.36 1084.91 1085.62 1086.10 1086.58 1087.04 1087.33 1087.85 1088.19 1088.85 1089.32 1089.62 1089.97 1090.22
27.7 291 65583 1082.08 1084.45 1085.14 1085.70 1086.27 1086.76 1087.09 1087.64 1087.99 1088.67 1089.14 1089.43 1089.77 1090.01
27.8 292 65459 1082.16 1084.05 1084.70 1085.18 1085.71 1086.17 1086.50 1087.06 1087.42 1088.08 1088.53 1088.82 1089.14 1089.43
28.0 293 65340 1081.95 1083.70 1084.31 1084.78 1085.31 1085.80 1086.15 1086.72 1087.12 1087.86 1088.32 1088.60 1088.92 1089.18
28.1 294 65217 1081.47 1083.36 1083.98 1084.46 1085.04 1085.58 1085.96 1086.53 1086.94 1087.68 1088.10 1088.37 1088.67 1088.91
28.2 295 65074 1080.65 1082.95 1083.57 1084.04 1084.61 1085.15 1085.52 1085.96 1086.34 1087.19 1087.57 1087.80 1088.07 1088.31
28.3 296 64963 1080.62 1082.67 1083.24 1083.66 1084.15 1084.60 1084.85 1085.36 1085.75 1086.37 1086.83 1087.16 1087.55 1087.86
28.5 297 64837 1080.83 1082.36 1082.85 1083.24 1083.72 1084.16 1084.41 1084.83 1085.17 1085.90 1086.47 1086.83 1087.23 1087.55
28.6 298 64717 1080.53 1081.99 1082.49 1082.88 1083.37 1083.82 1084.18 1084.50 1084.82 1085.55 1086.07 1086.40 1086.78 1087.08
28.7 299 64597 1079.23 1081.54 1082.06 1082.45 1082.91 1083.31 1083.56 1084.01 1084.34 1084.98 1085.44 1085.74 1086.07 1086.34
28.8 300 64473 1079.29 1081.16 1081.69 1082.08 1082.53 1082.91 1083.14 1083.56 1083.84 1084.49 1084.97 1085.28 1085.62 1085.89
28.9 301 64352 1079.29 1080.79 1081.30 1081.67 1082.12 1082.51 1082.75 1083.13 1083.43 1084.08 1084.54 1084.83 1085.15 1085.41
29.1 302 64227 1078.92 1080.44 1080.92 1081.28 1081.68 1082.01 1082.23 1082.64 1082.95 1083.65 1084.10 1084.39 1084.70 1084.96
29.2 303 64123 1077.64 1080.16 1080.56 1080.89 1081.23 1081.54 1081.74 1082.11 1082.42 1083.10 1083.55 1083.83 1084.15 1084.41
29.3 304 63988 1077.86 1079.52 1080.07 1080.45 1080.80 1081.07 1081.26 1081.59 1081.86 1082.46 1082.92 1083.21 1083.55 1083.83
29.4 305 63856 1076.55 1079.04 1079.66 1080.06 1080.47 1080.70 1080.88 1081.16 1081.42 1082.05 1082.53 1082.84 1083.19 1083.47
29.5 306 63775 1076.67 1078.79 1079.36 1079.71 1080.07 1080.38 1080.57 1080.92 1081.20 1081.82 1082.30 1082.59 1082.94 1083.21
29.6 307 63655 1076.84 1078.34 1078.89 1079.25 1079.65 1080.03 1080.28 1080.64 1080.92 1081.52 1081.97 1082.26 1082.59 1082.86
29.7 308 63558 1075.56 1078.04 1078.59 1078.94 1079.28 1079.64 1079.90 1080.28 1080.55 1081.14 1081.57 1081.85 1082.18 1082.44 Highwood Diversion Canal Headgates
29.9 309 63427 1075.58 1077.67 1078.15 1078.45 1078.86 1079.20 1079.43 1079.82 1080.09 1080.73 1081.14 1081.42 1081.74 1082.00
30.0 310 63304 1074.90 1077.27 1077.75 1078.12 1078.57 1078.88 1079.12 1079.50 1079.76 1080.35 1080.76 1081.04 1081.35 1081.61
30.1 311 63177 1074.43 1076.61 1077.21 1077.58 1077.92 1078.27 1078.45 1078.84 1079.13 1079.74 1080.17 1080.45 1080.78 1081.04
30.2 312 63057 1073.46 1076.23 1076.95 1077.31 1077.64 1077.87 1078.05 1078.40 1078.69 1079.29 1079.68 1079.97 1080.30 1080.56
30.4 313 62934 1073.54 1076.01 1076.74 1077.12 1077.40 1077.66 1077.83 1078.16 1078.43 1079.02 1079.35 1079.64 1079.96 1080.21
30.5 314 62822 1073.23 1075.79 1076.45 1076.89 1077.16 1077.42 1077.58 1077.90 1078.16 1078.63 1079.06 1079.34 1079.67 1079.93
30.6 315 62696 1072.00 1075.36 1075.99 1076.29 1076.57 1076.80 1076.97 1077.31 1077.57 1078.05 1078.48 1078.78 1079.11 1079.36
30.7 316 62576 1073.23 1075.18 1075.43 1075.65 1075.90 1076.13 1076.28 1076.52 1076.74 1077.30 1077.73 1078.04 1078.35 1078.60
30.8 317 62527 1072.92 1075.12 1075.31 1075.44 1075.67 1075.86 1075.99 1076.28 1076.51 1077.00 1077.40 1077.71 1077.99 1078.22
30.8 318 62493 1072.92 1075.06 1075.25 1075.34 1075.56 1075.75 1075.88 1076.13 1076.34 1076.82 1077.21 1077.45 1077.74 1077.98
30.9 319 62397 1072.54 1074.18 1074.59 1074.85 1075.12 1075.33 1075.48 1075.76 1075.94 1076.46 1076.87 1077.14 1077.43 1077.68
31.0 321 62349 1073.04 1074.18 1074.59 1074.85 1075.12 1075.33 1075.48 1075.76 1075.94 1076.46 1076.87 1077.14 1077.43 1077.68
31.1 323 62171 1072.11 1073.54 1073.95 1074.23 1074.54 1074.76 1074.83 1075.04 1075.29 1075.71 1076.05 1076.27 1076.50 1076.70
31.2 325 62052 1070.81 1073.09 1073.54 1073.82 1074.09 1074.32 1074.43 1074.71 1074.88 1075.19 1075.45 1075.62 1075.79 1075.94
31.4 327 61918 1070.14 1072.72 1073.07 1073.28 1073.53 1073.67 1073.79 1073.80 1073.93 1074.16 1074.40 1074.56 1074.73 1074.87
31.5 328 61796 1070.28 1072.45 1072.72 1072.86 1073.09 1073.26 1073.38 1073.54 1073.56 1073.93 1074.21 1074.39 1074.57 1074.74
31.7 329 61637 1070.06 1072.17 1072.53 1072.73 1072.98 1073.18 1073.32 1073.38 1073.52 1073.91 1074.20 1074.39 1074.58 1074.75
31.8 330 61540 1070.14 1071.99 1072.37 1072.57 1072.82 1073.01 1073.15 1073.22 1073.42 1073.82 1074.10 1074.28 1074.48 1074.64
31.9 332 61409 1069.88 1071.63 1072.02 1072.23 1072.49 1072.68 1072.81 1072.98 1073.19 1073.57 1073.85 1074.03 1074.21 1074.37
32.0 335 61284 1069.54 1071.23 1071.57 1071.78 1072.05 1072.25 1072.39 1072.64 1072.88 1073.24 1073.50 1073.67 1073.84 1073.99
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32.1 337 61165 1069.17 1070.91 1071.16 1071.34 1071.56 1071.74 1071.86 1072.09 1072.30 1072.68 1072.95 1073.13 1073.31 1073.47
32.2 339 61055 1069.18 1070.50 1070.83 1071.07 1071.26 1071.43 1071.55 1071.74 1071.93 1072.28 1072.54 1072.71 1072.88 1073.04
32.3 341 61004 1068.47 1070.31 1070.67 1070.93 1071.16 1071.33 1071.46 1071.64 1071.82 1072.18 1072.44 1072.60 1072.78 1072.94
32.4 343 60900 1067.96 1069.97 1070.44 1070.69 1070.95 1071.14 1071.26 1071.42 1071.64 1072.01 1072.26 1072.43 1072.61 1072.77
32.5 345 60757 1067.47 1069.58 1069.99 1070.21 1070.47 1070.67 1070.79 1070.95 1071.05 1071.36 1071.61 1071.78 1071.97 1072.13
32.7 347 60634 1067.49 1069.09 1069.42 1069.65 1069.93 1070.07 1070.18 1070.36 1070.53 1070.87 1071.14 1071.33 1071.54 1071.72
32.8 348 60457 1066.56 1068.43 1068.77 1069.03 1069.34 1069.50 1069.63 1069.84 1070.06 1070.48 1070.79 1071.01 1071.25 1071.44
33.0 349 60325 1066.30 1068.12 1068.46 1068.73 1069.00 1069.24 1069.38 1069.64 1069.90 1070.39 1070.72 1070.94 1071.18 1071.38
33.1 351 60222 1066.33 1067.89 1068.23 1068.54 1068.82 1069.06 1069.22 1069.51 1069.78 1070.29 1070.62 1070.84 1071.09 1071.29
33.2 353 60131 1065.94 1067.55 1068.05 1068.41 1068.67 1068.94 1069.12 1069.41 1069.68 1070.20 1070.53 1070.75 1070.99 1071.19
33.2 354 60061 1065.20 1067.55 1068.05 1068.41 1068.67 1068.94 1069.12 1069.41 1069.68 1070.20 1070.53 1070.75 1070.99 1071.19
33.3 355 59984 1065.32 1067.31 1067.78 1068.13 1068.45 1068.75 1068.93 1069.19 1069.44 1069.94 1070.21 1070.43 1070.67 1070.87
33.4 356 59857 1064.55 1066.72 1067.11 1067.45 1067.83 1068.10 1068.27 1068.57 1068.72 1069.18 1069.54 1069.71 1069.95 1070.14
33.6 357 59699 1063.51 1066.09 1066.48 1066.82 1067.22 1067.48 1067.63 1067.74 1067.95 1068.42 1068.74 1068.95 1069.20 1069.41
33.7 358 59610 1064.10 1065.91 1066.12 1066.44 1066.77 1067.08 1067.12 1067.37 1067.59 1068.09 1068.41 1068.63 1068.88 1069.09
33.8 359 59507 1063.92 1065.21 1065.76 1066.08 1066.36 1066.58 1066.77 1066.99 1067.24 1067.74 1068.09 1068.31 1068.56 1068.76
33.9 360 59429 1063.03 1064.96 1065.63 1065.96 1066.11 1066.20 1066.38 1066.78 1067.02 1067.54 1067.86 1068.07 1068.32 1068.50
34.0 361 59319 1061.83 1064.62 1065.18 1065.44 1065.74 1065.80 1065.97 1066.26 1066.48 1067.01 1067.33 1067.53 1067.76 1067.94
34.1 362 59236 1062.50 1064.35 1064.89 1065.17 1065.34 1065.46 1065.61 1065.89 1066.09 1066.55 1066.89 1067.08 1067.30 1067.48
34.2 363 59145 1061.86 1064.12 1064.67 1064.94 1065.16 1065.21 1065.36 1065.64 1065.82 1066.25 1066.60 1066.79 1067.01 1067.18
34.3 364 59012 1061.87 1063.66 1064.15 1064.40 1064.61 1064.78 1064.94 1065.20 1065.39 1065.85 1066.21 1066.42 1066.63 1066.80
34.4 365 58892 1061.10 1063.27 1063.77 1064.04 1064.31 1064.43 1064.59 1064.87 1065.07 1065.54 1065.89 1066.12 1066.31 1066.44
34.5 366 58788 1060.95 1062.95 1063.51 1063.69 1063.84 1064.06 1064.21 1064.51 1064.74 1065.24 1065.60 1065.83 1065.98 1066.04
34.6 367 58674 1060.56 1062.58 1063.15 1063.40 1063.50 1063.71 1063.88 1064.26 1064.52 1065.02 1065.39 1065.64 1065.73 1065.73
34.8 368 58493 1059.75 1061.88 1062.37 1062.62 1062.85 1063.07 1063.18 1063.23 1063.39 1063.87 1064.20 1064.39 1064.63 1064.83
34.9 369 58376 1059.34 1061.60 1062.01 1062.28 1062.41 1062.62 1062.66 1062.84 1062.90 1063.39 1063.73 1063.91 1064.15 1064.34
35.0 370 58336 1059.40 1061.51 1061.91 1062.19 1062.32 1062.54 1062.54 1062.77 1062.80 1063.28 1063.61 1063.82 1064.06 1064.24
35.1 371 58246 1059.76 1061.15 1061.60 1061.88 1062.06 1062.26 1062.40 1062.66 1062.66 1063.07 1063.38 1063.61 1063.85 1064.05
35.1 372 58206 1059.32 1061.02 1061.47 1061.74 1061.81 1062.02 1062.03 1062.14 1062.41 1062.88 1063.27 1063.49 1063.74 1063.93
35.1 373 58153 1059.31 1060.66 1061.15 1061.43 1061.61 1061.82 1061.91 1062.02 1062.22 1062.71 1063.08 1063.29 1063.52 1063.71
35.2 374 58050 1057.74 1060.22 1060.71 1061.04 1061.31 1061.46 1061.50 1061.73 1061.93 1062.43 1062.80 1063.01 1063.25 1063.44
35.4 375 57934 1058.13 1060.02 1060.41 1060.73 1060.96 1061.17 1061.25 1061.46 1061.66 1062.16 1062.52 1062.74 1062.98 1063.17
35.4 376 57862 1057.52 1059.91 1060.32 1060.65 1060.89 1061.12 1061.20 1061.39 1061.58 1062.07 1062.41 1062.63 1062.86 1063.05
35.5 377 57785 1057.62 1059.65 1060.07 1060.40 1060.67 1060.88 1061.02 1061.22 1061.39 1061.86 1062.20 1062.42 1062.65 1062.84
35.6 378 57690 1057.58 1059.35 1059.82 1060.17 1060.39 1060.57 1060.65 1060.89 1061.09 1061.55 1061.89 1062.10 1062.34 1062.52
35.8 379 57522 1056.72 1058.86 1059.29 1059.55 1059.72 1059.91 1060.04 1060.26 1060.44 1060.86 1061.16 1061.35 1061.56 1061.73
35.9 380 57448 1056.44 1058.69 1059.11 1059.35 1059.48 1059.66 1059.76 1059.97 1060.13 1060.52 1060.76 1060.95 1061.16 1061.33
36.0 381 57343 1056.62 1058.46 1058.84 1058.97 1059.15 1059.30 1059.39 1059.59 1059.74 1060.12 1060.40 1060.59 1060.81 1060.98
36.0 382 57256 1056.76 1058.09 1058.36 1058.50 1058.68 1058.84 1058.95 1059.16 1059.30 1059.67 1059.98 1060.19 1060.41 1060.59
36.1 383 57184 1056.45 1057.76 1058.07 1058.15 1058.26 1058.41 1058.52 1058.73 1058.87 1059.24 1059.56 1059.76 1059.99 1060.18
36.2 384 57085 1055.84 1057.49 1057.79 1057.84 1057.93 1058.08 1058.18 1058.39 1058.54 1058.92 1059.23 1059.42 1059.65 1059.83
36.3 385 56968 1054.72 1057.09 1057.42 1057.54 1057.60 1057.71 1057.82 1058.03 1058.18 1058.55 1058.83 1059.01 1059.23 1059.41
36.4 386 56885 1055.12 1056.85 1057.23 1057.40 1057.44 1057.55 1057.65 1057.85 1057.99 1058.36 1058.63 1058.80 1059.02 1059.19
36.5 387 56804 1054.39 1056.67 1056.98 1057.15 1057.21 1057.35 1057.45 1057.64 1057.79 1058.17 1058.43 1058.59 1058.81 1058.99
36.6 388 56734 1054.23 1056.43 1056.81 1057.04 1057.04 1057.17 1057.27 1057.47 1057.63 1058.01 1058.27 1058.43 1058.65 1058.83
36.6 389 56685 1054.34 1056.15 1056.42 1056.64 1056.77 1056.94 1057.05 1057.27 1057.45 1057.86 1058.14 1058.28 1058.50 1058.68
36.7 390 56565 1053.58 1055.68 1055.82 1055.98 1056.19 1056.37 1056.48 1056.72 1056.92 1057.35 1057.66 1057.85 1058.08 1058.25
36.9 391 56402 1052.80 1055.04 1055.21 1055.38 1055.61 1055.76 1055.87 1056.10 1056.28 1056.70 1057.02 1057.21 1057.44 1057.61
37.0 392 56282 1052.58 1054.81 1054.93 1055.05 1055.24 1055.39 1055.49 1055.71 1055.88 1056.27 1056.58 1056.78 1057.02 1057.21
37.2 393 56142 1052.54 1054.31 1054.45 1054.62 1054.78 1054.91 1055.01 1055.23 1055.40 1055.80 1056.11 1056.32 1056.57 1056.76
37.3 394 55969 1052.12 1053.66 1053.97 1054.18 1054.34 1054.48 1054.58 1054.82 1055.00 1055.43 1055.77 1056.00 1056.26 1056.46
37.5 395 55840 1050.90 1053.55 1053.86 1054.05 1054.22 1054.36 1054.45 1054.66 1054.84 1055.29 1055.65 1055.88 1056.14 1056.35
37.6 396 55743 1051.58 1053.53 1053.83 1054.03 1054.20 1054.33 1054.42 1054.63 1054.80 1055.25 1055.60 1055.83 1056.09 1056.30
37.7 397 55580 1051.58 1053.32 1053.54 1053.74 1053.90 1054.03 1054.12 1054.33 1054.51 1054.95 1055.30 1055.52 1055.78 1055.99
37.9 398 55417 1051.26 1053.08 1053.16 1053.37 1053.52 1053.65 1053.73 1053.94 1054.12 1054.54 1054.88 1055.11 1055.36 1055.57
38.0 399 55288 1050.54 1052.45 1052.76 1052.94 1053.11 1053.25 1053.36 1053.58 1053.74 1054.15 1054.47 1054.68 1054.93 1055.13
38.1 400 55225 1050.30 1052.18 1052.53 1052.70 1052.89 1053.03 1053.14 1053.37 1053.50 1053.90 1054.21 1054.42 1054.66 1054.85
38.2 401 55136 1050.01 1051.97 1052.37 1052.50 1052.70 1052.85 1052.96 1053.20 1053.32 1053.70 1054.00 1054.20 1054.43 1054.62
38.2 402 55093 1050.19 1051.88 1052.28 1052.36 1052.54 1052.68 1052.79 1053.02 1053.16 1053.53 1053.84 1054.05 1054.28 1054.47
38.3 403 55003 1049.54 1051.60 1052.00 1052.14 1052.34 1052.49 1052.61 1052.83 1052.98 1053.35 1053.65 1053.86 1054.09 1054.28
38.4 404 54884 1048.82 1051.18 1051.64 1051.78 1051.98 1052.14 1052.25 1052.50 1052.68 1053.08 1053.40 1053.61 1053.85 1054.05
38.5 405 54751 1048.19 1050.61 1051.28 1051.45 1051.76 1051.93 1052.04 1052.30 1052.50 1052.92 1053.24 1053.45 1053.69 1053.89
38.7 406 54603 1047.91 1050.34 1051.05 1051.21 1051.62 1051.80 1051.93 1052.19 1052.40 1052.80 1053.12 1053.32 1053.56 1053.75
38.8 407 54535 1047.15 1050.01 1050.69 1051.01 1051.27 1051.46 1051.60 1051.90 1052.11 1052.50 1052.79 1053.00 1053.23 1053.42
38.9 408 54407 1047.29 1049.50 1050.15 1050.32 1050.70 1050.87 1050.94 1051.16 1051.40 1051.94 1052.31 1052.53 1052.79 1052.99
39.0 409 54284 1046.69 1049.03 1049.68 1050.03 1050.32 1050.52 1050.66 1050.97 1051.22 1051.75 1052.11 1052.33 1052.58 1052.78
39.1 410 54162 1046.80 1048.63 1049.31 1049.58 1049.86 1050.06 1050.18 1050.47 1050.71 1051.21 1051.56 1051.79 1052.04 1052.24
39.3 411 54042 1046.37 1048.31 1048.92 1049.17 1049.44 1049.63 1049.77 1050.06 1050.29 1050.82 1051.20 1051.43 1051.68 1051.89
39.4 412 53922 1046.07 1047.99 1048.53 1048.83 1049.06 1049.23 1049.36 1049.64 1049.87 1050.38 1050.77 1051.00 1051.27 1051.49
39.5 413 53801 1045.43 1047.74 1048.27 1048.55 1048.77 1048.94 1049.07 1049.34 1049.56 1050.04 1050.42 1050.65 1050.91 1051.12
39.6 414 53681 1045.17 1047.50 1048.00 1048.29 1048.47 1048.61 1048.72 1048.97 1049.15 1049.60 1049.97 1050.20 1050.46 1050.67
39.8 415 53546 1044.97 1047.17 1047.65 1047.92 1048.12 1048.26 1048.37 1048.60 1048.77 1049.18 1049.51 1049.73 1049.99 1050.19
39.8 416 53468 1044.84 1046.97 1047.42 1047.66 1047.89 1048.06 1048.18 1048.40 1048.56 1048.97 1049.31 1049.52 1049.78 1049.98
39.9 417 53398 1044.40 1046.83 1047.25 1047.49 1047.70 1047.88 1048.01 1048.24 1048.39 1048.80 1049.13 1049.36 1049.61 1049.82
40.0 418 53315 1044.16 1046.59 1046.91 1047.03 1047.23 1047.40 1047.51 1047.76 1047.95 1048.34 1048.68 1048.90 1049.16 1049.36
40.1 419 53198 1044.06 1046.38 1046.45 1046.64 1046.80 1046.95 1047.06 1047.27 1047.45 1047.85 1048.18 1048.40 1048.66 1048.87
40.2 420 53136 1044.76 1046.14 1046.31 1046.49 1046.63 1046.76 1046.85 1047.06 1047.24 1047.66 1048.01 1048.24 1048.50 1048.71
40.3 421 53028 1043.79 1045.74 1045.92 1046.08 1046.22 1046.35 1046.45 1046.67 1046.85 1047.30 1047.66 1047.91 1048.19 1048.41
40.4 422 52946 1043.69 1045.52 1045.69 1045.84 1046.01 1046.16 1046.27 1046.50 1046.69 1047.16 1047.55 1047.80 1048.09 1048.32
40.4 423 52906 1042.50 1045.43 1045.59 1045.71 1045.88 1046.04 1046.15 1046.38 1046.58 1047.06 1047.45 1047.71 1048.01 1048.24
40.5 424 52814 1042.94 1045.15 1045.25 1045.40 1045.59 1045.77 1045.89 1046.16 1046.37 1046.88 1047.30 1047.57 1047.87 1048.11
40.7 425 52578 1042.01 1044.39 1044.71 1044.89 1045.10 1045.30 1045.44 1045.74 1045.95 1046.45 1046.84 1047.10 1047.39 1047.60
40.8 426 52499 1041.62 1044.11 1044.53 1044.61 1044.79 1044.97 1045.09 1045.38 1045.59 1046.08 1046.45 1046.70 1046.99 1047.19
40.9 427 52430 1041.56 1043.89 1044.24 1044.39 1044.54 1044.69 1044.80 1045.02 1045.23 1045.72 1046.10 1046.35 1046.63 1046.85
40.9 428 52366 1041.62 1043.82 1044.19 1044.30 1044.45 1044.61 1044.72 1044.95 1045.15 1045.61 1045.98 1046.21 1046.47 1046.69
41.0 429 52254 1041.33 1043.38 1043.81 1043.96 1044.12 1044.30 1044.42 1044.64 1044.83 1045.28 1045.64 1045.87 1046.13 1046.34
41.1 430 52187 1041.03 1043.16 1043.60 1043.76 1043.94 1044.13 1044.26 1044.49 1044.68 1045.13 1045.49 1045.72 1045.98 1046.18
41.2 431 52094 1041.03 1042.76 1043.23 1043.45 1043.64 1043.82 1043.94 1044.17 1044.36 1044.80 1045.16 1045.38 1045.64 1045.84
41.3 432 52017 1040.54 1042.49 1043.06 1043.26 1043.47 1043.66 1043.79 1044.01 1044.19 1044.62 1044.98 1045.22 1045.47 1045.67
41.4 433 51933 1039.70 1042.22 1042.85 1043.05 1043.27 1043.47 1043.60 1043.84 1044.00 1044.43 1044.80 1045.04 1045.30 1045.49
41.4 434 51851 1039.95 1041.94 1042.53 1042.73 1042.92 1043.15 1043.32 1043.60 1043.78 1044.24 1044.62 1044.86 1045.12 1045.32
41.5 435 51774 1039.96 1041.70 1042.30 1042.49 1042.71 1042.94 1043.09 1043.38 1043.56 1044.02 1044.40 1044.65 1044.91 1045.10
41.6 436 51687 1039.26 1041.42 1042.04 1042.19 1042.40 1042.62 1042.75 1043.02 1043.26 1043.74 1044.15 1044.40 1044.66 1044.85
41.7 437 51607 1038.45 1041.15 1041.77 1041.99 1042.21 1042.42 1042.57 1042.84 1043.06 1043.55 1043.97 1044.23 1044.51 1044.71
41.8 438 51527 1039.23 1040.93 1041.58 1041.75 1041.97 1042.18 1042.31 1042.59 1042.83 1043.34 1043.79 1044.06 1044.33 1044.53
41.9 439 51444 1038.95 1040.68 1041.43 1041.65 1041.86 1042.08 1042.21 1042.47 1042.68 1043.21 1043.67 1043.94 1044.21 1044.40
41.9 440 51363 1038.52 1040.47 1041.22 1041.47 1041.66 1041.89 1042.03 1042.31 1042.53 1043.10 1043.58 1043.85 1044.12 1044.31
42.0 441 51282 1038.42 1040.36 1041.07 1041.23 1041.51 1041.74 1041.89 1042.18 1042.42 1043.00 1043.48 1043.75 1044.02 1044.20
42.1 442 51206 1038.43 1040.21 1040.89 1041.09 1041.37 1041.61 1041.76 1042.06 1042.29 1042.87 1043.36 1043.63 1043.88 1044.06
42.2 443 51124 1036.66 1040.00 1040.71 1040.90 1041.17 1041.42 1041.58 1041.90 1042.13 1042.71 1043.21 1043.48 1043.73 1043.90
42.3 444 51040 1036.94 1039.82 1040.48 1040.70 1040.91 1041.14 1041.30 1041.64 1041.88 1042.48 1043.00 1043.26 1043.51 1043.68
42.3 445 50961 1036.71 1039.67 1040.23 1040.47 1040.64 1040.89 1041.06 1041.41 1041.65 1042.27 1042.81 1043.07 1043.31 1043.47
42.4 446 50879 1037.63 1039.56 1040.06 1040.25 1040.41 1040.65 1040.82 1041.16 1041.42 1042.07 1042.61 1042.89 1043.12 1043.28
42.5 447 50798 1038.00 1039.42 1039.92 1039.98 1040.22 1040.46 1040.63 1040.97 1041.24 1041.92 1042.46 1042.74 1042.97 1043.12
42.6 448 50717 1037.17 1039.20 1039.70 1039.86 1040.08 1040.32 1040.50 1040.84 1041.12 1041.83 1042.37 1042.65 1042.88 1043.03
42.7 449 50633 1037.11 1038.99 1039.53 1039.76 1039.98 1040.22 1040.40 1040.74 1041.03 1041.75 1042.29 1042.55 1042.79 1042.94
42.8 450 50539 1036.65 1038.80 1039.40 1039.62 1039.87 1040.12 1040.29 1040.64 1040.93 1041.65 1042.17 1042.43 1042.67 1042.82
42.9 451 50437 1036.02 1038.60 1039.29 1039.50 1039.77 1040.02 1040.19 1040.54 1040.83 1041.55 1042.08 1042.31 1042.55 1042.70
43.0 452 50343 1035.30 1038.39 1039.14 1039.39 1039.64 1039.89 1040.06 1040.41 1040.71 1041.43 1041.96 1042.19 1042.42 1042.57
43.1 453 50243 1036.20 1038.22 1039.04 1039.31 1039.57 1039.82 1040.00 1040.35 1040.65 1041.38 1041.91 1042.14 1042.35 1042.51
43.1 454 50157 1036.32 1038.12 1038.99 1039.27 1039.51 1039.76 1039.93 1040.28 1040.57 1041.29 1041.82 1042.04 1042.23 1042.37
43.2 455 50077 1035.30 1038.04 1038.93 1039.20 1039.44 1039.68 1039.85 1040.19 1040.48 1041.19 1041.71 1041.91 1042.08 1042.20
43.3 456 49967 1034.84 1037.82 1038.62 1038.97 1039.17 1039.41 1039.59 1039.94 1040.24 1040.96 1041.52 1041.78 1041.98 1042.12
43.4 457 49884 1035.40 1037.66 1038.49 1038.85 1039.02 1039.26 1039.44 1039.81 1040.11 1040.85 1041.43 1041.69 1041.90 1042.04
43.5 458 49805 1035.24 1037.51 1038.37 1038.77 1038.90 1039.16 1039.35 1039.72 1040.03 1040.77 1041.35 1041.62 1041.82 1041.97
43.6 459 49724 1035.08 1037.35 1038.15 1038.46 1038.74 1039.03 1039.23 1039.62 1039.95 1040.71 1041.27 1041.55 1041.75 1041.90
43.7 460 49641 1034.15 1037.21 1037.98 1038.40 1038.69 1038.98 1039.18 1039.58 1039.91 1040.68 1041.24 1041.52 1041.72 1041.87
43.7 461 49552 1034.06 1037.21 1038.02 1038.42 1038.68 1038.96 1039.15 1039.54 1039.86 1040.62 1041.15 1041.44 1041.64 1041.79
43.8 462 49487 1034.27 1037.14 1037.95 1038.34 1038.61 1038.89 1039.08 1039.47 1039.78 1040.53 1041.07 1041.36 1041.56 1041.71
43.9 463 49399 1033.21 1036.96 1037.71 1038.09 1038.41 1038.71 1038.91 1039.32 1039.64 1040.40 1040.95 1041.25 1041.45 1041.60
44.0 464 49319 1033.23 1036.86 1037.62 1037.99 1038.27 1038.58 1038.78 1039.19 1039.51 1040.26 1040.77 1041.10 1041.29 1041.45
44.1 465 49234 1033.83 1036.72 1037.43 1037.81 1038.06 1038.36 1038.57 1038.98 1039.30 1040.05 1040.55 1040.93 1041.13 1041.30
44.1 466 49154 1034.09 1036.63 1037.30 1037.73 1037.98 1038.28 1038.48 1038.90 1039.22 1039.95 1040.42 1040.82 1041.02 1041.19
44.2 467 49075 1033.47 1036.53 1037.15 1037.46 1037.79 1038.05 1038.21 1038.56 1038.84 1039.49 1039.93 1040.18 1040.47 1040.80
44.3 468 48989 1034.20 1036.47 1037.09 1037.41 1037.65 1037.89 1038.05 1038.36 1038.60 1039.11 1039.46 1039.65 1039.79 1040.03
44.4 469 48900 1033.36 1036.39 1037.07 1037.39 1037.63 1037.86 1038.01 1038.33 1038.57 1039.10 1039.48 1039.67 1039.83 1039.90
44.5 470 48811 1033.38 1036.31 1036.96 1037.24 1037.45 1037.66 1037.81 1038.11 1038.36 1038.89 1039.27 1039.47 1039.63 1039.70
44.6 471 48730 1032.86 1036.26 1036.89 1037.13 1037.31 1037.48 1037.60 1037.85 1038.07 1038.57 1038.94 1039.17 1039.33 1039.41
44.6 472 48673 1030.07 1036.25 1036.86 1037.11 1037.27 1037.44 1037.55 1037.80 1038.02 1038.53 1038.92 1039.15 1039.30 1039.38 Upstream of Highway 2A Bridge (Centre Street)
44.7 473 48646 1033.48 1036.06 1036.59 1036.87 1037.11 1037.33 1037.48 1037.76 1038.00 1038.52 1038.91 1039.13 1039.29 1039.37 Downstream of Highway 2A Bridge (Centre Street)
44.7 474 48613 1032.28 1036.03 1036.54 1036.80 1037.01 1037.22 1037.36 1037.65 1037.90 1038.43 1038.83 1039.06 1039.21 1039.29
44.7 475 48568 1033.56 1036.01 1036.49 1036.75 1036.94 1037.14 1037.28 1037.55 1037.78 1038.29 1038.67 1038.90 1039.05 1039.12
44.8 476 48489 1034.25 1035.95 1036.40 1036.63 1036.85 1037.04 1037.18 1037.44 1037.65 1038.17 1038.55 1038.74 1038.90 1038.98
44.9 477 48407 1033.78 1035.84 1036.25 1036.50 1036.69 1036.88 1037.02 1037.27 1037.48 1037.98 1038.35 1038.54 1038.69 1038.75
45.0 478 48328 1033.62 1035.74 1036.02 1036.20 1036.40 1036.55 1036.68 1036.93 1037.14 1037.66 1038.04 1038.23 1038.36 1038.42
45.1 479 48246 1033.28 1035.63 1035.90 1035.98 1036.18 1036.37 1036.50 1036.75 1036.96 1037.51 1037.90 1038.10 1038.23 1038.29 WSC Station (05BL004)
45.1 480 48166 1032.92 1035.51 1035.88 1035.97 1036.16 1036.33 1036.46 1036.71 1036.92 1037.47 1037.87 1038.06 1038.19 1038.26
45.2 481 48136 1033.24 1035.48 1035.89 1035.97 1036.16 1036.33 1036.46 1036.71 1036.91 1037.47 1037.86 1038.06 1038.19 1038.25
45.2 482 48102 1032.98 1035.46 1035.86 1035.92 1036.12 1036.29 1036.42 1036.67 1036.88 1037.44 1037.84 1038.03 1038.17 1038.23
45.3 483 48036 1031.27 1035.38 1035.84 1035.89 1036.09 1036.26 1036.38 1036.64 1036.85 1037.42 1037.82 1038.01 1038.15 1038.21
45.3 484 47980 1031.41 1035.35 1035.78 1035.87 1036.07 1036.24 1036.37 1036.62 1036.83 1037.41 1037.81 1038.01 1038.14 1038.20
45.4 485 47885 1031.36 1035.30 1035.75 1035.84 1036.05 1036.22 1036.34 1036.60 1036.82 1037.39 1037.80 1038.00 1038.13 1038.20
45.5 486 47799 1032.72 1035.20 1035.55 1035.81 1036.02 1036.19 1036.32 1036.59 1036.80 1037.39 1037.79 1037.99 1038.13 1038.19
45.6 487 47719 1032.64 1035.11 1035.58 1035.77 1035.99 1036.16 1036.29 1036.56 1036.78 1037.37 1037.78 1037.98 1038.11 1038.17
45.7 488 47642 1031.84 1035.04 1035.55 1035.73 1035.96 1036.14 1036.27 1036.54 1036.76 1037.35 1037.76 1037.96 1038.10 1038.16
45.7 489 47551 1030.86 1034.98 1035.50 1035.67 1035.91 1036.08 1036.22 1036.48 1036.71 1037.31 1037.72 1037.92 1038.06 1038.12
45.8 490 47473 1032.82 1034.85 1035.22 1035.60 1035.84 1036.02 1036.15 1036.42 1036.64 1037.25 1037.66 1037.86 1037.99 1038.05
45.9 491 47393 1032.44 1034.75 1035.18 1035.49 1035.74 1035.92 1036.05 1036.32 1036.54 1037.17 1037.59 1037.78 1037.91 1037.97
46.0 492 47311 1032.05 1034.57 1035.07 1035.38 1035.63 1035.80 1035.92 1036.19 1036.41 1037.07 1037.48 1037.68 1037.80 1037.86
46.1 493 47224 1031.29 1034.34 1034.85 1035.16 1035.41 1035.62 1035.76 1036.04 1036.28 1036.97 1037.39 1037.59 1037.71 1037.76
46.2 494 47128 1031.13 1034.22 1034.64 1034.92 1035.17 1035.40 1035.57 1035.87 1036.14 1036.89 1037.31 1037.51 1037.63 1037.68
46.3 495 47034 1030.53 1034.15 1034.49 1034.76 1035.06 1035.30 1035.45 1035.79 1036.08 1036.85 1037.27 1037.47 1037.59 1037.64
46.4 496 46940 1029.47 1034.11 1034.40 1034.66 1034.95 1035.18 1035.35 1035.70 1036.02 1036.82 1037.24 1037.44 1037.55 1037.60
46.4 497 46855 1030.78 1034.02 1034.17 1034.43 1034.70 1034.96 1035.17 1035.61 1035.95 1036.78 1037.20 1037.40 1037.51 1037.56
46.6 498 46745 1031.18 1033.89 1034.06 1034.28 1034.56 1034.82 1035.03 1035.51 1035.87 1036.73 1037.16 1037.35 1037.46 1037.50
46.7 499 46630 1030.56 1033.81 1033.97 1034.19 1034.47 1034.72 1034.93 1035.42 1035.80 1036.67 1037.08 1037.26 1037.36 1037.40
46.7 500 46556 1030.95 1033.76 1033.95 1034.15 1034.43 1034.67 1034.88 1035.39 1035.77 1036.64 1037.05 1037.22 1037.32 1037.36
46.9 501 46396 1030.53 1033.65 1033.91 1034.11 1034.38 1034.63 1034.84 1035.36 1035.74 1036.62 1037.02 1037.20 1037.30 1037.34
47.0 502 46332 1031.03 1033.58 1033.90 1034.10 1034.37 1034.62 1034.84 1035.36 1035.74 1036.62 1037.03 1037.20 1037.30 1037.34
47.0 503 46268 1030.31 1033.58 1033.89 1034.08 1034.36 1034.61 1034.83 1035.35 1035.74 1036.62 1037.02 1037.19 1037.29 1037.34
47.2 504 46139 1030.53 1033.46 1033.64 1034.05 1034.33 1034.58 1034.81 1035.33 1035.72 1036.60 1037.00 1037.17 1037.27 1037.31
47.2 505 46079 1030.55 1033.39 1033.71 1034.02 1034.30 1034.56 1034.78 1035.32 1035.71 1036.59 1036.99 1037.16 1037.25 1037.29
47.3 506 46019 1030.31 1033.35 1033.68 1033.99 1034.27 1034.53 1034.76 1035.30 1035.69 1036.57 1036.97 1037.14 1037.23 1037.27
47.4 507 45917 1030.32 1033.22 1033.63 1033.95 1034.23 1034.50 1034.73 1035.28 1035.67 1036.56 1036.96 1037.12 1037.22 1037.25
47.5 508 45838 1030.86 1033.13 1033.59 1033.92 1034.19 1034.46 1034.71 1035.26 1035.66 1036.55 1036.94 1037.11 1037.20 1037.24

DRAFT

Classification: Public



2‐Year 5‐Year 10‐Year 20‐Year 35‐Year 50‐Year 75‐Year 100‐Year 200‐Year 350‐Year 500‐Year 750‐Year 1000‐Year

Channel 
Thalweg 
(m)

Distance 
from the 
Upstream 
Study 

Boundary
(km)

Station in 
Flood 

Mapping 

HEC‐RAS 
Station

Notes

Simulated Water Level

47.5 509 45774 1030.15 1033.12 1033.56 1033.88 1034.15 1034.42 1034.68 1035.24 1035.64 1036.53 1036.92 1037.09 1037.18 1037.21
47.6 510 45704 1029.20 1033.02 1033.51 1033.83 1034.10 1034.39 1034.65 1035.22 1035.63 1036.52 1036.91 1037.07 1037.16 1037.19
47.7 511 45626 1029.66 1032.93 1033.47 1033.80 1034.07 1034.37 1034.63 1035.21 1035.61 1036.51 1036.90 1037.05 1037.14 1037.18
47.7 512 45550 1029.63 1032.85 1033.43 1033.76 1034.03 1034.34 1034.60 1035.19 1035.60 1036.50 1036.88 1037.04 1037.13 1037.17
47.8 513 45517 1030.05 1032.80 1033.40 1033.74 1034.02 1034.33 1034.60 1035.19 1035.59 1036.49 1036.88 1037.04 1037.13 1037.16
47.8 514 45493 1030.12 1032.79 1033.38 1033.72 1034.00 1034.31 1034.59 1035.18 1035.59 1036.49 1036.88 1037.03 1037.12 1037.15
47.9 515 45381 1028.70 1032.73 1033.35 1033.69 1033.97 1034.30 1034.58 1035.18 1035.58 1036.49 1036.87 1037.03 1037.12 1037.15
48.0 516 45325 1029.31 1032.69 1033.32 1033.66 1033.94 1034.27 1034.56 1035.17 1035.58 1036.48 1036.87 1037.02 1037.11 1037.14
48.1 517 45210 1029.35 1032.64 1033.26 1033.60 1033.88 1034.21 1034.53 1035.14 1035.56 1036.47 1036.85 1037.01 1037.09 1037.12
48.2 518 45149 1029.68 1032.57 1033.16 1033.55 1033.83 1034.20 1034.51 1035.13 1035.55 1036.46 1036.84 1037.00 1037.08 1037.12
48.2 519 45097 1029.58 1032.52 1033.16 1033.52 1033.80 1034.18 1034.50 1035.13 1035.55 1036.46 1036.84 1037.00 1037.08 1037.11
48.2 520 45051 1028.80 1032.48 1033.10 1033.48 1033.77 1034.15 1034.49 1035.12 1035.54 1036.46 1036.84 1036.99 1037.07 1037.11
48.3 521 44972 1028.68 1032.43 1033.07 1033.46 1033.76 1034.15 1034.48 1035.12 1035.54 1036.45 1036.83 1036.99 1037.07 1037.10
48.4 522 44890 1029.64 1032.34 1033.01 1033.42 1033.72 1034.12 1034.47 1035.11 1035.53 1036.45 1036.83 1036.98 1037.06 1037.09
48.5 523 44811 1029.46 1032.28 1032.95 1033.36 1033.68 1034.09 1034.45 1035.10 1035.52 1036.44 1036.82 1036.97 1037.05 1037.08
48.6 524 44726 1028.50 1032.20 1032.88 1033.30 1033.62 1034.06 1034.43 1035.08 1035.51 1036.43 1036.81 1036.96 1037.04 1037.07
48.7 525 44639 1028.96 1032.12 1032.81 1033.24 1033.63 1034.06 1034.42 1035.08 1035.51 1036.43 1036.80 1036.96 1037.03 1037.06
48.7 526 44557 1029.12 1032.01 1032.71 1033.16 1033.55 1034.05 1034.42 1035.07 1035.50 1036.43 1036.80 1036.95 1037.03 1037.06
48.8 527 44489 1029.44 1031.96 1032.67 1033.12 1033.52 1034.05 1034.41 1035.07 1035.50 1036.42 1036.80 1036.95 1037.03 1037.06
48.9 528 44401 1028.18 1031.90 1032.59 1033.06 1033.55 1034.04 1034.41 1035.07 1035.50 1036.42 1036.80 1036.95 1037.02 1037.05
49.0 529 44321 1028.12 1031.83 1032.52 1033.01 1033.54 1034.04 1034.41 1035.07 1035.50 1036.42 1036.79 1036.94 1037.02 1037.05
49.1 530 44240 1029.08 1031.71 1032.41 1032.94 1033.54 1034.03 1034.40 1035.06 1035.49 1036.41 1036.79 1036.94 1037.01 1037.04
49.1 531 44160 1029.42 1031.60 1032.32 1032.90 1033.52 1034.02 1034.39 1035.05 1035.48 1036.40 1036.78 1036.92 1037.00 1037.03
49.2 532 44076 1028.35 1031.54 1032.27 1032.84 1033.51 1034.01 1034.38 1035.04 1035.47 1036.39 1036.76 1036.91 1036.98 1037.01
49.3 533 44014 1028.13 1031.49 1032.17 1032.73 1033.39 1033.92 1034.31 1035.00 1035.44 1036.37 1036.73 1036.88 1036.95 1036.98
49.4 534 43913 1029.04 1031.36 1032.02 1032.60 1033.30 1033.86 1034.26 1034.95 1035.39 1036.32 1036.68 1036.83 1036.90 1036.92
49.5 535 43840 1028.73 1031.30 1031.97 1032.58 1033.28 1033.83 1034.23 1034.93 1035.36 1036.30 1036.65 1036.80 1036.86 1036.89
49.5 536 43757 1027.24 1031.29 1031.97 1032.58 1033.28 1033.82 1034.21 1034.91 1035.34 1036.28 1036.62 1036.77 1036.83 1036.85
49.6 537 43668 1026.40 1031.28 1031.93 1032.55 1033.27 1033.81 1034.21 1034.90 1035.33 1036.26 1036.60 1036.74 1036.80 1036.82
49.7 538 43596 1028.22 1031.23 1031.84 1032.45 1033.20 1033.76 1034.16 1034.86 1035.29 1036.23 1036.57 1036.71 1036.77 1036.79
49.8 539 43514 1028.35 1031.16 1031.70 1032.36 1033.13 1033.70 1034.12 1034.82 1035.24 1036.19 1036.51 1036.65 1036.70 1036.72
49.9 540 43432 1028.27 1030.99 1031.55 1032.24 1033.09 1033.67 1034.09 1034.78 1035.20 1036.14 1036.46 1036.59 1036.64 1036.65
49.9 541 43352 1028.48 1030.81 1031.48 1032.17 1033.02 1033.61 1034.03 1034.73 1035.14 1036.08 1036.39 1036.52 1036.56 1036.56
50.0 542 43265 1028.13 1030.61 1031.46 1032.06 1032.94 1033.55 1033.97 1034.66 1035.07 1036.02 1036.33 1036.46 1036.49 1036.49
50.1 543 43187 1026.97 1030.59 1031.55 1032.13 1032.93 1033.51 1033.93 1034.60 1034.97 1035.93 1036.22 1036.35 1036.36 1036.36 Upstream of Highway 543 Bridge
50.2 544 43106 1026.53 1030.61 1031.58 1032.15 1032.93 1033.48 1033.86 1034.43 1034.66 1035.15 1035.45 1035.64 1035.86 1035.99 Downstream of Highway 543 Bridge
50.2 545 43071 1027.56 1030.59 1031.56 1032.16 1032.96 1033.52 1033.91 1034.50 1034.75 1035.30 1035.64 1035.83 1036.00 1036.11
50.3 546 42953 1026.74 1030.57 1031.55 1032.15 1032.95 1033.50 1033.90 1034.49 1034.75 1035.29 1035.62 1035.81 1035.98 1036.09
50.5 547 42817 1026.69 1030.42 1031.46 1032.09 1032.91 1033.47 1033.87 1034.45 1034.71 1035.25 1035.58 1035.77 1035.95 1036.05
50.6 548 42701 1027.30 1030.37 1031.39 1032.01 1032.83 1033.39 1033.78 1034.37 1034.62 1035.19 1035.53 1035.72 1035.91 1036.02
50.7 549 42579 1028.19 1030.31 1031.35 1031.98 1032.80 1033.35 1033.75 1034.30 1034.56 1035.13 1035.48 1035.68 1035.86 1035.98
50.8 550 42461 1027.67 1030.26 1031.30 1031.93 1032.75 1033.30 1033.69 1034.25 1034.45 1035.07 1035.42 1035.63 1035.83 1035.94
51.0 551 42343 1027.50 1030.23 1031.27 1031.90 1032.71 1033.26 1033.64 1034.19 1034.40 1034.98 1035.35 1035.57 1035.77 1035.89
51.1 552 42224 1027.59 1030.19 1031.23 1031.86 1032.68 1033.22 1033.61 1034.18 1034.41 1034.98 1035.34 1035.56 1035.76 1035.88
51.2 553 42105 1027.30 1030.14 1031.19 1031.82 1032.64 1033.19 1033.57 1034.16 1034.37 1034.95 1035.31 1035.53 1035.73 1035.85
51.3 554 41981 1027.65 1030.13 1031.18 1031.82 1032.64 1033.19 1033.57 1034.11 1034.34 1034.92 1035.29 1035.51 1035.71 1035.83
51.4 555 41873 1026.57 1030.09 1031.13 1031.77 1032.58 1033.11 1033.49 1034.08 1034.28 1034.88 1035.26 1035.48 1035.68 1035.80
51.5 556 41751 1027.26 1030.06 1031.08 1031.72 1032.53 1033.06 1033.44 1034.03 1034.22 1034.84 1035.22 1035.45 1035.65 1035.76
51.7 557 41635 1027.33 1030.03 1031.06 1031.70 1032.51 1033.04 1033.42 1033.96 1034.19 1034.81 1035.19 1035.41 1035.61 1035.73
51.8 558 41514 1027.46 1030.00 1031.04 1031.68 1032.49 1033.02 1033.40 1033.97 1034.15 1034.77 1035.16 1035.38 1035.58 1035.70
51.9 559 41394 1027.78 1029.97 1031.02 1031.67 1032.48 1033.01 1033.38 1033.92 1034.13 1034.75 1035.13 1035.35 1035.55 1035.67
52.0 560 41274 1027.81 1029.94 1030.99 1031.64 1032.45 1032.98 1033.35 1033.92 1034.11 1034.72 1035.10 1035.32 1035.52 1035.64
52.1 561 41158 1027.59 1029.90 1030.95 1031.60 1032.41 1032.94 1033.31 1033.88 1034.07 1034.68 1035.07 1035.29 1035.49 1035.61
52.3 562 41034 1027.05 1029.83 1030.86 1031.51 1032.31 1032.83 1033.20 1033.74 1034.01 1034.64 1035.03 1035.26 1035.46 1035.58
52.4 563 40914 1026.52 1029.80 1030.83 1031.49 1032.29 1032.81 1033.17 1033.70 1033.97 1034.61 1034.99 1035.22 1035.42 1035.54
52.5 564 40792 1026.55 1029.77 1030.79 1031.44 1032.25 1032.76 1033.12 1033.71 1033.92 1034.56 1034.96 1035.19 1035.39 1035.51
52.6 565 40670 1026.90 1029.74 1030.77 1031.43 1032.23 1032.74 1033.10 1033.68 1033.89 1034.54 1034.94 1035.17 1035.37 1035.49
52.7 566 40551 1026.64 1029.70 1030.74 1031.39 1032.20 1032.71 1033.06 1033.58 1033.84 1034.50 1034.90 1035.13 1035.33 1035.45
52.9 567 40435 1026.35 1029.68 1030.70 1031.34 1032.13 1032.63 1032.98 1033.57 1033.79 1034.47 1034.87 1035.10 1035.30 1035.42
53.0 568 40315 1026.06 1029.65 1030.66 1031.31 1032.10 1032.59 1032.94 1033.54 1033.74 1034.42 1034.83 1035.07 1035.27 1035.39
53.1 569 40197 1026.49 1029.62 1030.63 1031.27 1032.06 1032.55 1032.90 1033.47 1033.71 1034.41 1034.82 1035.05 1035.25 1035.37
53.2 570 40075 1026.69 1029.60 1030.60 1031.25 1032.03 1032.52 1032.86 1033.47 1033.68 1034.37 1034.79 1035.03 1035.23 1035.35
53.3 571 39957 1026.65 1029.57 1030.57 1031.22 1032.01 1032.50 1032.84 1033.38 1033.66 1034.36 1034.78 1035.01 1035.21 1035.34
53.5 572 39834 1027.16 1029.54 1030.54 1031.19 1031.97 1032.45 1032.79 1033.40 1033.63 1034.32 1034.74 1034.97 1035.18 1035.30
53.6 573 39714 1026.69 1029.48 1030.48 1031.13 1031.92 1032.40 1032.74 1033.31 1033.53 1034.25 1034.68 1034.92 1035.12 1035.24
53.7 574 39593 1026.67 1029.45 1030.44 1031.09 1031.88 1032.36 1032.69 1033.26 1033.48 1034.20 1034.63 1034.87 1035.07 1035.19
53.8 575 39473 1026.64 1029.42 1030.41 1031.07 1031.85 1032.33 1032.66 1033.20 1033.43 1034.14 1034.57 1034.81 1035.02 1035.14
53.9 576 39351 1026.42 1029.39 1030.38 1031.03 1031.82 1032.29 1032.62 1033.15 1033.36 1034.07 1034.52 1034.76 1034.96 1035.09
54.1 577 39233 1026.46 1029.36 1030.34 1030.99 1031.78 1032.24 1032.56 1033.08 1033.30 1033.99 1034.44 1034.69 1034.89 1035.02
54.2 578 39113 1026.58 1029.34 1030.32 1030.97 1031.75 1032.21 1032.52 1033.01 1033.19 1033.80 1034.24 1034.50 1034.71 1034.83
54.3 579 38993 1026.43 1029.31 1030.30 1030.96 1031.74 1032.21 1032.52 1033.02 1033.18 1033.79 1034.22 1034.47 1034.67 1034.80
54.4 580 38874 1026.57 1029.29 1030.27 1030.93 1031.72 1032.18 1032.50 1033.00 1033.18 1033.78 1034.21 1034.45 1034.65 1034.78
54.5 581 38755 1026.20 1029.27 1030.25 1030.90 1031.69 1032.15 1032.46 1032.94 1033.19 1033.78 1034.20 1034.44 1034.64 1034.77
54.7 582 38636 1026.34 1029.25 1030.23 1030.88 1031.65 1032.10 1032.40 1032.85 1033.17 1033.77 1034.19 1034.43 1034.63 1034.76
54.8 583 38520 1025.98 1029.23 1030.19 1030.83 1031.59 1032.02 1032.31 1032.92 1033.16 1033.74 1034.17 1034.41 1034.61 1034.74
54.9 584 38400 1025.83 1029.19 1030.14 1030.76 1031.51 1031.93 1032.22 1032.73 1033.13 1033.72 1034.14 1034.39 1034.59 1034.72
55.0 585 38280 1025.76 1029.16 1030.10 1030.73 1031.48 1031.91 1032.20 1032.73 1033.11 1033.70 1034.13 1034.38 1034.58 1034.71
55.1 586 38155 1025.45 1029.13 1030.06 1030.69 1031.44 1031.87 1032.16 1032.69 1033.09 1033.68 1034.12 1034.36 1034.57 1034.70
55.3 587 38028 1025.89 1029.10 1030.03 1030.65 1031.41 1031.87 1032.17 1032.71 1033.08 1033.67 1034.11 1034.36 1034.56 1034.69
55.4 588 37906 1026.41 1029.06 1029.98 1030.61 1031.37 1031.81 1032.16 1032.74 1033.08 1033.67 1034.11 1034.36 1034.56 1034.69
55.5 589 37787 1025.56 1029.02 1029.93 1030.55 1031.30 1031.78 1032.13 1032.73 1033.07 1033.66 1034.10 1034.35 1034.55 1034.68
55.6 590 37651 1024.81 1028.99 1029.89 1030.50 1031.22 1031.72 1032.07 1032.68 1033.05 1033.64 1034.09 1034.34 1034.54 1034.67
55.8 591 37528 1026.07 1028.93 1029.81 1030.42 1031.14 1031.69 1032.05 1032.65 1033.01 1033.61 1034.07 1034.32 1034.52 1034.66
55.9 592 37408 1026.79 1028.85 1029.75 1030.35 1031.11 1031.64 1031.99 1032.62 1032.97 1033.58 1034.05 1034.30 1034.51 1034.64
56.0 593 37287 1026.39 1028.78 1029.69 1030.32 1031.10 1031.63 1031.98 1032.60 1032.96 1033.57 1034.04 1034.30 1034.50 1034.64
56.1 594 37164 1026.05 1028.75 1029.66 1030.29 1031.07 1031.60 1031.95 1032.56 1032.92 1033.55 1034.03 1034.29 1034.49 1034.63
56.3 595 37027 1025.71 1028.70 1029.61 1030.23 1030.99 1031.51 1031.86 1032.47 1032.85 1033.49 1033.99 1034.26 1034.47 1034.61
56.4 596 36923 1025.41 1028.66 1029.55 1030.15 1030.89 1031.40 1031.75 1032.36 1032.76 1033.44 1033.97 1034.24 1034.45 1034.59
56.5 597 36804 1025.93 1028.61 1029.50 1030.10 1030.84 1031.36 1031.71 1032.29 1032.69 1033.41 1033.95 1034.22 1034.44 1034.58
56.6 598 36689 1026.00 1028.58 1029.48 1030.09 1030.84 1031.35 1031.68 1032.23 1032.61 1033.38 1033.94 1034.21 1034.43 1034.57
56.7 599 36574 1025.89 1028.53 1029.41 1030.01 1030.74 1031.23 1031.56 1032.10 1032.50 1033.35 1033.93 1034.21 1034.42 1034.56
56.8 600 36454 1025.10 1028.50 1029.37 1029.97 1030.70 1031.20 1031.53 1032.05 1032.47 1033.34 1033.92 1034.20 1034.41 1034.56
57.0 601 36334 1025.30 1028.47 1029.33 1029.94 1030.67 1031.17 1031.50 1032.02 1032.43 1033.31 1033.90 1034.19 1034.40 1034.55
57.1 602 36213 1026.14 1028.42 1029.28 1029.88 1030.64 1031.17 1031.52 1032.07 1032.47 1033.30 1033.89 1034.17 1034.39 1034.53
57.3 603 36045 1025.81 1028.34 1029.19 1029.77 1030.51 1031.02 1031.36 1031.93 1032.37 1033.26 1033.87 1034.15 1034.37 1034.52
57.4 604 35937 1025.59 1028.25 1029.07 1029.64 1030.34 1030.84 1031.19 1031.82 1032.32 1033.25 1033.86 1034.15 1034.37 1034.51
57.5 605 35813 1025.39 1028.23 1029.06 1029.64 1030.36 1030.86 1031.22 1031.82 1032.30 1033.23 1033.85 1034.14 1034.36 1034.50
57.7 606 35628 1025.10 1028.16 1029.01 1029.60 1030.33 1030.83 1031.19 1031.78 1032.26 1033.20 1033.83 1034.12 1034.34 1034.49
57.8 607 35479 1026.00 1028.09 1028.95 1029.55 1030.28 1030.78 1031.14 1031.73 1032.22 1033.18 1033.82 1034.11 1034.33 1034.48
58.0 608 35326 1026.13 1027.98 1028.87 1029.46 1030.20 1030.71 1031.08 1031.67 1032.18 1033.17 1033.81 1034.10 1034.32 1034.47
58.1 609 35176 1025.51 1027.85 1028.72 1029.30 1030.01 1030.51 1030.87 1031.49 1032.10 1033.13 1033.79 1034.08 1034.30 1034.45
58.3 610 35025 1024.96 1027.65 1028.51 1029.12 1029.87 1030.39 1030.76 1031.39 1032.05 1033.10 1033.77 1034.07 1034.29 1034.44
58.4 611 34879 1025.16 1027.52 1028.39 1028.99 1029.70 1030.20 1030.56 1031.18 1031.96 1033.07 1033.75 1034.05 1034.27 1034.42
58.6 612 34725 1024.20 1027.48 1028.37 1028.97 1029.70 1030.20 1030.57 1031.18 1031.92 1033.04 1033.73 1034.03 1034.26 1034.41
58.7 613 34574 1025.06 1027.43 1028.32 1028.93 1029.65 1030.15 1030.51 1031.15 1031.90 1033.02 1033.72 1034.02 1034.25 1034.40
58.9 614 34419 1025.14 1027.31 1028.20 1028.80 1029.56 1030.12 1030.51 1031.14 1031.88 1033.02 1033.72 1034.02 1034.24 1034.39
59.0 615 34272 1024.57 1027.28 1028.18 1028.79 1029.56 1030.11 1030.49 1031.11 1031.85 1032.98 1033.69 1034.00 1034.22 1034.37
59.2 616 34119 1024.70 1027.20 1028.09 1028.70 1029.48 1030.04 1030.44 1031.06 1031.82 1032.97 1033.68 1033.99 1034.21 1034.36
59.3 617 33965 1024.71 1027.14 1028.03 1028.64 1029.44 1029.99 1030.39 1031.01 1031.79 1032.95 1033.67 1033.97 1034.20 1034.35
59.5 618 33809 1024.98 1027.05 1027.97 1028.58 1029.36 1029.91 1030.31 1030.92 1031.74 1032.93 1033.65 1033.96 1034.19 1034.34
59.6 619 33658 1025.04 1026.99 1027.93 1028.55 1029.33 1029.88 1030.27 1030.88 1031.71 1032.90 1033.63 1033.95 1034.17 1034.33
59.8 620 33504 1024.56 1026.88 1027.83 1028.45 1029.23 1029.78 1030.16 1030.78 1031.67 1032.88 1033.62 1033.93 1034.16 1034.32
59.9 621 33358 1023.96 1026.74 1027.67 1028.28 1029.04 1029.59 1029.98 1030.61 1031.60 1032.84 1033.59 1033.92 1034.15 1034.30
60.1 622 33207 1023.81 1026.66 1027.57 1028.17 1028.92 1029.45 1029.82 1030.65 1031.61 1032.83 1033.58 1033.91 1034.14 1034.30
60.2 623 33057 1023.74 1026.61 1027.52 1028.12 1028.87 1029.39 1029.75 1030.41 1031.48 1032.76 1033.53 1033.86 1034.10 1034.26
60.4 624 32909 1024.27 1026.52 1027.45 1028.05 1028.80 1029.32 1029.68 1030.35 1031.45 1032.72 1033.51 1033.84 1034.08 1034.24
60.5 625 32759 1023.40 1026.46 1027.37 1027.96 1028.69 1029.20 1029.60 1030.33 1031.41 1032.69 1033.48 1033.82 1034.06 1034.23
60.7 626 32608 1024.04 1026.33 1027.24 1027.84 1028.59 1029.13 1029.52 1030.21 1031.32 1032.62 1033.44 1033.79 1034.03 1034.20
60.8 627 32458 1022.65 1026.31 1027.23 1027.83 1028.58 1029.11 1029.50 1030.20 1031.31 1032.56 1033.36 1033.68 1033.93 1034.11
61.0 628 32323 1023.36 1026.29 1027.21 1027.81 1028.54 1029.05 1029.42 1030.07 1031.14 1032.26 1033.02 1033.38 1033.64 1033.82 Upstream of Train Bridge
61.0 629 32300 1022.79 1026.29 1027.21 1027.81 1028.54 1029.05 1029.42 1030.06 1030.77 1031.36 1031.59 1031.79 1032.02 1032.25 Downstream of Train Bridge
61.1 630 32155 1023.09 1026.21 1027.11 1027.70 1028.40 1028.88 1029.23 1029.82 1030.68 1031.36 1031.63 1031.88 1032.12 1032.28
61.3 631 32005 1023.20 1026.12 1027.00 1027.60 1028.32 1028.82 1029.19 1029.82 1030.67 1031.35 1031.62 1031.86 1032.10 1032.26
61.5 632 31846 1022.86 1026.01 1026.85 1027.41 1028.14 1028.67 1029.04 1029.73 1030.67 1031.37 1031.64 1031.87 1032.11 1032.25
61.6 633 31690 1022.82 1025.92 1026.76 1027.34 1028.06 1028.58 1028.97 1029.70 1030.68 1031.40 1031.69 1031.92 1032.16 1032.30
61.8 634 31541 1022.95 1025.68 1026.47 1027.01 1027.75 1028.31 1028.74 1029.60 1030.63 1031.36 1031.64 1031.87 1032.11 1032.25
61.9 635 31388 1023.20 1025.53 1026.32 1026.88 1027.64 1028.19 1028.61 1029.51 1030.61 1031.32 1031.59 1031.82 1032.06 1032.20
62.1 636 31237 1023.30 1025.33 1026.14 1026.70 1027.50 1028.08 1028.51 1029.37 1030.52 1031.23 1031.48 1031.70 1031.94 1032.08
62.2 637 31089 1023.21 1025.22 1026.07 1026.66 1027.45 1028.01 1028.43 1029.29 1030.49 1031.18 1031.42 1031.64 1031.87 1032.02
62.4 638 30936 1021.50 1025.15 1025.96 1026.52 1027.27 1027.80 1028.20 1029.12 1030.42 1031.14 1031.37 1031.60 1031.83 1031.97
62.5 639 30786 1022.23 1025.07 1025.85 1026.39 1027.11 1027.62 1027.99 1028.88 1030.28 1031.08 1031.30 1031.52 1031.75 1031.90
62.6 640 30714 1021.95 1025.02 1025.78 1026.30 1027.02 1027.53 1027.91 1028.70 1030.08 1031.05 1031.31 1031.56 1031.80 1031.95 Upstream of Highway 2 Bridge (South Bound)
62.6 641 30693 1022.02 1025.01 1025.77 1026.28 1026.99 1027.50 1027.88 1028.65 1029.50 1030.81 1031.06 1031.35 1031.64 1031.82 Downstream of Highway 2 Bridge (South Bound)
62.7 642 30639 1021.52 1024.98 1025.72 1026.21 1026.90 1027.42 1027.82 1028.62 1029.41 1030.74 1031.00 1031.35 1031.68 1031.85
62.7 643 30608 1021.67 1024.97 1025.72 1026.23 1026.94 1027.46 1027.83 1028.60 1029.24 1030.53 1030.75 1031.17 1031.57 1031.78 Upstream of Highway 2 Bridge (North Bound)
62.7 644 30585 1022.29 1024.65 1025.29 1025.75 1026.40 1026.87 1027.20 1027.83 1028.25 1029.30 1030.04 1030.60 1031.10 1031.36 Downstream of Highway 2 Bridge (North Bound)
62.8 645 30484 1021.93 1024.56 1025.20 1025.66 1026.29 1026.75 1027.08 1027.77 1028.27 1029.44 1030.18 1030.67 1031.11 1031.35
63.0 646 30333 1021.89 1024.48 1025.15 1025.63 1026.30 1026.78 1027.13 1027.82 1028.32 1029.45 1030.18 1030.66 1031.09 1031.33
63.1 647 30183 1021.20 1024.41 1025.04 1025.49 1026.11 1026.55 1026.88 1027.56 1028.10 1029.31 1030.05 1030.52 1030.97 1031.21
63.3 648 30019 1022.08 1024.15 1024.76 1025.21 1025.82 1026.29 1026.65 1027.41 1028.02 1029.20 1029.95 1030.42 1030.86 1031.10
63.5 649 29845 1021.33 1023.54 1024.23 1024.73 1025.39 1025.88 1026.25 1027.01 1027.59 1028.84 1029.55 1030.05 1030.52 1030.80
63.6 650 29697 1021.01 1023.21 1023.99 1024.52 1025.23 1025.74 1026.11 1026.84 1027.38 1028.45 1029.22 1029.74 1030.16 1030.50
63.8 651 29542 1020.75 1023.09 1023.88 1024.41 1025.09 1025.58 1025.93 1026.65 1027.19 1028.28 1029.05 1029.59 1030.11 1030.48
63.9 652 29382 1020.14 1022.94 1023.68 1024.18 1024.81 1025.26 1025.60 1026.33 1026.97 1028.25 1029.06 1029.61 1030.11 1030.46
64.1 653 29237 1020.69 1022.77 1023.50 1024.01 1024.66 1025.14 1025.49 1026.20 1026.83 1028.21 1029.07 1029.64 1030.16 1030.51
64.2 654 29082 1019.97 1022.63 1023.35 1023.87 1024.54 1025.01 1025.36 1026.07 1026.61 1027.65 1028.38 1028.89 1029.39 1029.73
64.4 655 28928 1019.92 1022.56 1023.23 1023.73 1024.35 1024.80 1025.14 1025.83 1026.33 1027.40 1028.11 1028.57 1029.01 1029.29
64.5 656 28775 1020.02 1022.32 1022.87 1023.29 1023.90 1024.36 1024.70 1025.38 1025.98 1027.20 1028.00 1028.52 1028.99 1029.28
64.7 657 28623 1020.23 1021.87 1022.52 1023.00 1023.66 1024.14 1024.51 1025.22 1025.82 1027.13 1027.96 1028.50 1029.00 1029.30
64.8 658 28463 1019.12 1021.61 1022.34 1022.85 1023.51 1024.00 1024.36 1025.10 1025.71 1027.05 1027.87 1028.41 1028.92 1029.23
65.0 659 28304 1019.05 1021.40 1022.10 1022.61 1023.27 1023.77 1024.15 1024.89 1025.48 1026.86 1027.69 1028.25 1028.77 1029.08
65.1 660 28152 1019.21 1021.20 1021.89 1022.39 1023.06 1023.54 1023.89 1024.61 1025.20 1026.60 1027.47 1028.02 1028.56 1028.88
65.3 661 27997 1018.99 1020.93 1021.62 1022.13 1022.81 1023.30 1023.65 1024.37 1024.98 1026.32 1027.17 1027.74 1028.29 1028.62
65.5 662 27845 1019.17 1020.70 1021.47 1022.02 1022.73 1023.24 1023.59 1024.31 1024.89 1026.11 1026.87 1027.39 1027.87 1028.17
65.6 663 27700 1018.34 1020.53 1021.31 1021.85 1022.53 1023.02 1023.37 1024.06 1024.61 1025.77 1026.46 1026.90 1027.33 1027.59
65.8 664 27547 1018.23 1020.42 1021.21 1021.74 1022.41 1022.89 1023.23 1023.90 1024.43 1025.49 1026.02 1026.44 1026.90 1027.19
65.9 665 27398 1018.06 1020.28 1021.07 1021.61 1022.27 1022.73 1023.06 1023.72 1024.21 1025.22 1026.00 1026.59 1027.16 1027.51
66.1 666 27248 1017.75 1020.11 1020.89 1021.42 1022.06 1022.50 1022.84 1023.55 1024.11 1025.34 1026.16 1026.74 1027.29 1027.63
66.2 667 27091 1017.57 1019.93 1020.70 1021.21 1021.82 1022.22 1022.52 1023.14 1023.60 1024.62 1025.36 1025.91 1026.47 1026.82
66.4 668 26943 1017.53 1019.67 1020.47 1020.98 1021.60 1022.04 1022.37 1023.05 1023.56 1024.68 1025.53 1026.14 1026.74 1027.11
66.5 669 26794 1017.41 1019.40 1020.24 1020.77 1021.45 1021.95 1022.32 1023.06 1023.59 1024.75 1025.61 1026.23 1026.83 1027.20
66.7 670 26638 1015.70 1019.16 1019.96 1020.49 1021.18 1021.67 1022.03 1022.74 1023.24 1024.51 1025.43 1026.09 1026.71 1027.09
66.8 671 26492 1016.84 1018.96 1019.74 1020.26 1020.91 1021.35 1021.67 1022.41 1023.06 1024.46 1025.42 1026.08 1026.72 1027.11
67.0 672 26342 1016.47 1018.75 1019.57 1020.12 1020.81 1021.32 1021.71 1022.47 1023.08 1024.43 1025.38 1026.04 1026.68 1027.06
67.1 673 26180 1015.81 1018.50 1019.31 1019.84 1020.59 1021.13 1021.52 1022.30 1022.93 1024.30 1025.26 1025.94 1026.59 1026.98
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67.3 674 26048 1015.68 1018.30 1019.09 1019.62 1020.34 1020.83 1021.18 1021.90 1022.51 1023.99 1025.00 1025.72 1026.39 1026.80
67.4 675 25876 1014.93 1018.14 1018.92 1019.44 1020.15 1020.66 1021.03 1021.76 1022.36 1023.78 1024.78 1025.51 1026.21 1026.63
67.6 676 25744 1014.98 1018.08 1018.84 1019.36 1020.04 1020.52 1020.86 1021.56 1022.16 1023.58 1024.61 1025.34 1026.04 1026.45
67.7 677 25564 1014.89 1017.76 1018.45 1018.93 1019.57 1020.05 1020.40 1021.13 1021.80 1023.38 1024.49 1025.26 1025.98 1026.41
67.9 678 25397 1015.18 1017.40 1018.07 1018.55 1019.20 1019.69 1020.04 1020.78 1021.43 1023.02 1024.18 1024.98 1025.72 1026.15
68.1 679 25248 1014.89 1017.14 1017.80 1018.27 1018.93 1019.43 1019.78 1020.50 1021.14 1022.62 1023.76 1024.57 1025.33 1025.78
68.2 680 25099 1014.54 1016.99 1017.61 1018.06 1018.71 1019.19 1019.55 1020.33 1021.04 1022.66 1023.82 1024.62 1025.37 1025.81
68.4 681 24949 1014.78 1016.82 1017.38 1017.81 1018.43 1018.91 1019.28 1020.04 1020.73 1022.31 1023.46 1024.28 1025.05 1025.49
68.5 682 24799 1014.89 1016.37 1017.00 1017.46 1018.13 1018.63 1019.01 1019.80 1020.50 1022.08 1023.23 1024.04 1024.79 1025.22
68.7 683 24644 1014.00 1015.93 1016.59 1017.04 1017.71 1018.22 1018.60 1019.39 1020.11 1021.68 1022.95 1023.82 1024.62 1024.93 Upstream of Highway 547 Bridge
68.7 684 24593 1013.86 1015.78 1016.42 1016.86 1017.49 1017.94 1018.27 1018.91 1019.49 1020.76 1021.40 1021.89 1022.34 1022.58 Downstream of Highway 547 Bridge
68.8 685 24536 1013.47 1015.66 1016.24 1016.64 1017.20 1017.62 1017.93 1018.54 1019.09 1020.23 1020.92 1021.46 1021.97 1022.27
68.9 686 24351 1013.29 1015.08 1015.62 1016.01 1016.57 1016.99 1017.28 1017.79 1018.38 1019.42 1020.00 1020.46 1020.90 1021.16
69.1 687 24203 1013.14 1014.89 1015.52 1015.97 1016.59 1017.04 1017.35 1017.85 1018.44 1019.59 1020.12 1020.60 1021.06 1021.30
69.2 688 24051 1012.93 1014.73 1015.34 1015.79 1016.41 1016.85 1017.16 1017.62 1018.21 1019.33 1019.74 1020.20 1020.69 1020.94
69.4 689 23899 1012.87 1014.58 1015.22 1015.67 1016.30 1016.75 1017.06 1017.50 1018.13 1019.31 1019.76 1020.26 1020.74 1020.99
69.5 690 23754 1012.28 1014.45 1015.09 1015.55 1016.18 1016.62 1016.93 1017.30 1017.93 1019.04 1019.39 1019.93 1020.50 1020.81
69.7 691 23609 1012.32 1014.12 1014.67 1015.05 1015.59 1015.96 1016.23 1016.79 1017.28 1018.26 1019.03 1019.58 1019.97 1020.27
69.9 692 23447 1012.01 1013.63 1014.13 1014.48 1015.01 1015.48 1015.74 1016.32 1016.83 1017.88 1018.54 1019.13 1019.64 1019.98
70.0 693 23298 1011.30 1013.53 1014.09 1014.49 1015.05 1015.46 1015.77 1016.36 1016.84 1017.94 1018.73 1019.27 1019.77 1020.07
70.1 694 23152 1010.80 1013.34 1013.80 1014.13 1014.61 1014.94 1015.20 1015.72 1016.14 1017.17 1017.84 1018.30 1018.74 1019.01
70.3 695 23000 1011.18 1012.86 1013.31 1013.64 1014.12 1014.48 1014.76 1015.35 1015.81 1016.94 1017.72 1018.28 1018.79 1019.11
70.5 696 22843 1011.03 1012.52 1013.02 1013.40 1013.96 1014.38 1014.70 1015.34 1015.87 1017.08 1017.91 1018.46 1018.96 1019.26
70.6 697 22696 1010.64 1012.22 1012.78 1013.19 1013.78 1014.22 1014.55 1015.20 1015.76 1017.06 1017.94 1018.53 1019.07 1019.39
70.8 698 22548 1010.06 1012.00 1012.55 1012.95 1013.53 1013.97 1014.30 1014.92 1015.44 1016.62 1017.43 1017.97 1018.45 1018.74
70.9 699 22391 1009.60 1011.89 1012.36 1012.69 1013.16 1013.51 1013.77 1014.29 1014.74 1015.82 1016.57 1017.05 1017.48 1017.75
71.0 700 22269 1009.63 1011.48 1011.94 1012.27 1012.77 1013.16 1013.44 1014.01 1014.51 1015.70 1016.49 1017.03 1017.51 1017.80
71.2 701 22090 1008.77 1011.07 1011.53 1011.87 1012.34 1012.70 1012.97 1013.54 1014.03 1015.09 1015.84 1016.31 1016.75 1017.01
71.4 702 21939 1009.07 1010.58 1011.07 1011.43 1011.95 1012.33 1012.62 1013.21 1013.69 1014.74 1015.52 1015.99 1016.41 1016.66
71.5 703 21791 1008.41 1010.33 1010.86 1011.25 1011.79 1012.19 1012.49 1013.11 1013.59 1014.63 1015.42 1015.87 1016.27 1016.52
71.6 704 21685 1008.48 1010.19 1010.67 1011.04 1011.53 1011.89 1012.15 1012.68 1013.07 1014.08 1014.82 1015.27 1015.68 1015.92
71.7 705 21634 1008.11 1010.13 1010.54 1010.88 1011.30 1011.63 1011.89 1012.41 1012.81 1013.89 1014.64 1015.07 1015.48 1015.72
71.7 706 21583 1008.44 1009.89 1010.34 1010.64 1011.08 1011.45 1011.71 1012.23 1012.67 1013.76 1014.53 1015.02 1015.51 1015.83
71.8 707 21482 1007.67 1009.34 1009.93 1010.30 1010.72 1011.09 1011.37 1011.96 1012.47 1013.62 1014.42 1014.96 1015.46 1015.76
72.0 708 21326 1007.00 1008.91 1009.28 1009.58 1010.20 1010.58 1010.84 1011.37 1011.83 1012.89 1013.57 1014.03 1014.46 1014.71
72.1 709 21181 1006.72 1008.40 1008.85 1009.21 1009.73 1010.10 1010.37 1010.98 1011.54 1012.74 1013.59 1014.17 1014.70 1015.02
72.3 710 21028 1006.39 1007.80 1008.42 1008.86 1009.43 1009.84 1010.14 1010.82 1011.41 1012.67 1013.52 1014.09 1014.60 1014.91
72.4 711 20876 1005.32 1007.46 1007.91 1008.24 1008.80 1009.16 1009.44 1010.03 1010.55 1011.78 1012.69 1013.33 1013.89 1014.22
72.6 712 20732 1005.53 1007.11 1007.61 1007.98 1008.52 1008.92 1009.22 1009.87 1010.45 1011.70 1012.59 1013.20 1013.72 1014.02
72.7 713 20579 1005.06 1006.87 1007.39 1007.77 1008.33 1008.73 1009.03 1009.65 1010.19 1011.35 1012.20 1012.80 1013.32 1013.64
72.9 714 20435 1004.50 1006.77 1007.24 1007.59 1008.09 1008.45 1008.71 1009.26 1009.73 1010.71 1011.49 1012.03 1012.49 1012.77
73.0 715 20253 1004.53 1006.08 1006.54 1006.89 1007.40 1007.75 1008.01 1008.57 1009.06 1010.18 1010.92 1011.44 1011.89 1012.17
73.2 716 20135 1003.59 1005.39 1005.92 1006.31 1006.89 1007.28 1007.57 1008.18 1008.70 1009.78 1010.53 1011.05 1011.50 1011.77
73.3 717 19965 1002.67 1004.86 1005.41 1005.80 1006.34 1006.74 1007.04 1007.63 1008.11 1009.22 1009.94 1010.45 1010.93 1011.22
73.5 718 19813 1001.90 1004.74 1005.25 1005.64 1006.18 1006.57 1006.87 1007.42 1007.84 1008.77 1009.47 1009.98 1010.44 1010.73
73.6 719 19663 1002.61 1004.57 1005.04 1005.43 1006.01 1006.43 1006.74 1007.33 1007.75 1008.52 1009.25 1009.74 1010.19 1010.49
73.8 720 19521 1002.79 1004.18 1004.77 1005.23 1005.87 1006.33 1006.67 1007.29 1007.74 1008.57 1009.22 1009.72 1010.16 1010.47
73.9 721 19357 1001.51 1003.86 1004.39 1004.75 1005.27 1005.64 1005.93 1006.47 1006.89 1007.86 1008.62 1009.14 1009.68 1009.99
74.1 722 19204 1001.04 1003.25 1003.76 1004.11 1004.67 1005.06 1005.40 1005.95 1006.35 1007.38 1008.15 1008.68 1009.16 1009.49
74.3 723 19047 1000.59 1002.57 1003.01 1003.34 1003.98 1004.41 1004.83 1005.40 1005.76 1006.59 1007.19 1007.64 1008.08 1008.43
74.4 724 18890 998.56 1002.54 1003.02 1003.37 1003.88 1004.25 1004.52 1005.08 1005.51 1006.39 1007.05 1007.52 1007.97 1008.23
74.6 725 18741 1000.53 1001.99 1002.43 1002.76 1003.27 1003.63 1003.90 1004.46 1004.89 1005.88 1006.61 1007.09 1007.53 1007.79
74.7 726 18587 999.27 1001.14 1001.64 1002.00 1002.55 1002.96 1003.25 1003.84 1004.33 1005.33 1006.06 1006.55 1007.01 1007.27
74.9 727 18432 998.35 1000.72 1001.29 1001.69 1002.24 1002.63 1002.90 1003.43 1003.84 1004.81 1005.55 1006.03 1006.49 1006.75
75.0 728 18282 998.59 1000.40 1000.94 1001.35 1001.89 1002.29 1002.57 1003.11 1003.50 1004.45 1005.13 1005.59 1006.01 1006.26
75.2 729 18142 998.18 1000.19 1000.67 1001.03 1001.48 1001.80 1002.04 1002.53 1002.94 1003.96 1004.63 1005.08 1005.49 1005.74
75.3 730 17989 997.68 1000.03 1000.38 1000.66 1001.04 1001.34 1001.56 1002.01 1002.41 1003.38 1004.03 1004.47 1004.88 1005.13
75.5 731 17837 997.75 999.40 999.75 999.98 1000.38 1000.70 1000.93 1001.34 1001.76 1002.75 1003.41 1003.86 1004.28 1004.53
75.6 732 17680 996.68 998.30 998.78 999.09 999.65 1000.05 1000.31 1000.67 1001.13 1002.18 1002.86 1003.33 1003.75 1004.01
75.7 733 17557 996.04 997.67 998.23 998.58 999.05 999.40 999.67 1000.22 1000.68 1001.73 1002.40 1002.86 1003.28 1003.54
75.9 734 17408 995.64 997.17 997.59 997.92 998.40 998.76 999.04 999.57 1000.01 1001.02 1001.66 1002.11 1002.53 1002.78
76.0 735 17259 995.45 996.95 997.23 997.49 997.92 998.24 998.47 998.97 999.38 1000.35 1000.98 1001.42 1001.84 1002.08
76.2 736 17107 995.06 996.12 996.51 996.82 997.27 997.65 997.90 998.39 998.81 999.78 1000.38 1000.83 1001.25 1001.50
76.3 737 16959 992.80 995.26 995.89 996.34 996.95 997.37 997.61 998.16 998.62 999.57 1000.04 1000.49 1000.90 1001.15
76.5 738 16813 993.09 994.72 995.36 995.78 996.39 996.79 996.93 997.45 997.90 998.88 999.58 1000.02 1000.43 1000.67
76.6 739 16671 992.09 994.46 995.02 995.33 995.76 996.13 996.39 996.90 997.33 998.30 998.97 999.40 999.80 1000.03
76.8 740 16509 992.08 994.04 994.36 994.62 995.02 995.35 995.58 996.05 996.46 997.39 998.02 998.45 998.84 999.07
76.9 741 16366 992.12 993.12 993.49 993.77 994.19 994.61 994.82 995.28 995.66 996.57 997.19 997.62 998.00 998.23
77.1 742 16220 990.13 992.26 992.77 993.05 993.47 993.87 994.08 994.52 994.90 995.80 996.43 996.87 997.26 997.50
77.2 743 16059 989.64 991.36 991.82 992.08 992.46 992.74 992.99 993.47 993.85 994.78 995.43 995.89 996.30 996.56
77.4 744 15906 988.39 990.06 990.53 990.82 991.26 991.57 991.84 992.35 992.77 993.77 994.48 994.97 995.41 995.69
77.6 745 15722 987.35 989.01 989.39 989.66 990.11 990.44 990.69 991.22 991.69 992.78 993.56 994.07 994.55 994.83
77.7 746 15598 986.77 988.36 988.75 989.04 989.49 989.84 990.11 990.67 991.16 992.28 993.08 993.61 994.08 994.37
77.9 747 15448 985.78 987.57 988.12 988.50 989.04 989.44 989.73 990.30 990.76 991.78 992.52 993.03 993.50 993.79
78.0 748 15295 985.32 987.10 987.68 988.01 988.47 988.83 989.09 989.65 990.13 991.25 992.02 992.51 992.98 993.27
78.2 749 15143 984.24 986.48 987.04 987.38 987.87 988.23 988.50 989.08 989.57 990.71 991.45 991.95 992.42 992.70
78.3 750 14993 984.12 986.17 986.65 987.01 987.51 987.88 988.15 988.70 989.16 990.19 990.92 991.40 991.87 992.16
78.5 751 14843 984.11 985.95 986.34 986.66 987.12 987.46 987.72 988.25 988.68 989.67 990.39 990.87 991.34 991.62
78.6 752 14692 983.66 985.84 986.12 986.38 986.75 987.05 987.27 987.73 988.13 989.11 989.82 990.30 990.77 991.06
78.8 753 14541 983.56 985.12 985.49 985.78 986.15 986.44 986.66 987.10 987.49 988.48 989.24 989.73 990.22 990.53
78.9 754 14392 982.46 984.20 984.82 985.18 985.57 985.88 986.12 986.53 986.92 987.94 988.81 989.38 990.03 990.44
79.1 755 14239 982.35 984.20 984.82 985.18 985.57 985.88 986.12 986.53 986.92 987.94 988.81 989.38 990.03 990.44 Sheep River Confluence
79.2 756 14067 981.71 983.48 984.19 984.56 984.98 985.31 985.57 986.04 986.44 987.48 988.32 988.90 989.60 990.01
79.4 757 13908 980.51 982.92 983.79 984.11 984.57 984.94 985.25 985.82 986.28 987.53 988.50 989.15 989.58 990.01
79.5 758 13759 979.99 982.42 983.11 983.54 984.12 984.60 984.98 985.62 986.11 987.42 988.41 989.08 989.80 990.21
79.7 759 13596 980.31 982.21 982.77 983.23 983.83 984.33 984.70 985.30 985.73 986.98 987.91 988.54 989.06 989.48
79.9 760 13444 979.60 981.56 982.26 982.76 983.38 983.88 984.24 984.82 985.15 986.34 987.23 987.82 988.24 988.70
80.0 761 13289 979.17 981.26 981.91 982.36 982.86 983.26 983.55 984.05 984.52 985.60 986.43 986.99 987.58 987.95
80.2 762 13137 978.54 980.93 981.42 981.78 982.27 982.68 983.01 983.58 984.04 985.11 985.94 986.50 987.10 987.49
80.3 763 12984 978.77 980.65 981.09 981.42 981.86 982.25 982.55 983.06 983.53 984.60 985.43 985.99 986.61 987.00
80.5 764 12830 978.22 980.30 980.75 981.13 981.64 982.07 982.39 982.93 983.39 984.52 985.34 985.89 986.51 986.91
80.6 765 12678 978.13 980.13 980.55 980.94 981.46 981.90 982.22 982.76 983.23 984.34 985.15 985.68 986.20 986.60
80.8 766 12517 977.19 979.06 979.67 980.10 980.63 981.01 981.30 981.79 982.24 983.30 984.07 984.59 985.14 985.51
81.0 767 12348 976.50 978.42 978.97 979.38 979.90 980.36 980.69 981.27 981.74 982.78 983.53 984.03 984.58 984.95
81.1 768 12190 975.96 977.99 978.57 978.99 979.51 979.92 980.22 980.77 981.23 982.26 982.97 983.46 983.99 984.36
81.3 769 12038 975.70 977.49 978.06 978.48 978.95 979.35 979.69 980.29 980.78 981.80 982.50 982.99 983.51 983.88
81.4 770 11888 974.80 977.21 977.89 978.35 978.72 979.12 979.42 979.93 980.38 981.43 982.24 982.79 983.36 983.76
81.6 771 11747 974.72 976.73 977.28 977.70 978.27 978.66 978.97 979.49 979.96 981.02 981.84 982.39 982.96 983.36
81.7 772 11597 974.73 976.26 976.75 977.13 977.65 978.04 978.36 978.92 979.42 980.50 981.33 981.88 982.46 982.86
81.8 773 11457 973.83 975.98 976.35 976.65 977.08 977.48 977.82 978.41 978.98 980.05 980.88 981.43 982.02 982.43
82.0 774 11311 973.32 975.08 975.58 975.98 976.51 977.03 977.46 978.08 978.60 979.83 980.77 981.35 981.95 982.35
82.1 775 11174 971.84 974.21 974.92 975.46 976.15 976.66 976.98 977.53 978.11 979.15 980.02 980.61 981.23 981.65
82.3 776 10999 971.21 973.85 974.45 974.87 975.37 975.88 976.26 976.84 977.40 978.62 979.48 980.08 980.70 981.12
82.4 777 10864 971.58 973.33 974.07 974.47 975.04 975.46 975.81 976.40 976.87 978.16 979.03 979.64 980.27 980.69
82.6 778 10713 970.51 972.85 973.66 974.18 974.76 975.27 975.59 976.11 976.63 977.70 978.63 979.38 980.08 980.52
82.7 779 10569 970.40 972.66 973.26 973.67 974.16 974.59 974.95 975.55 976.08 977.23 978.08 978.70 979.38 979.80
82.9 780 10416 970.09 972.27 972.77 973.16 973.70 974.13 974.43 974.99 975.59 976.71 977.60 978.19 978.90 979.32
83.0 781 10258 970.20 971.70 972.24 972.68 973.18 973.62 973.97 974.51 975.12 976.24 977.17 977.75 978.57 978.97
83.2 782 10107 969.10 971.07 971.66 972.18 972.87 973.37 973.78 974.48 975.02 976.33 977.26 977.91 978.65 979.08
83.3 783 9960 968.86 970.67 971.36 971.89 972.56 973.16 973.55 974.20 974.69 975.92 976.73 977.33 978.04 978.41
83.5 784 9810 968.08 970.42 971.12 971.62 972.23 972.66 973.03 973.63 974.11 975.22 976.00 976.59 977.27 977.67
83.6 785 9658 968.04 970.25 971.01 971.54 972.21 972.73 973.05 973.65 974.13 975.24 975.97 976.58 977.27 977.61
83.8 786 9508 967.90 970.08 970.81 971.30 971.84 972.29 972.70 973.22 973.67 974.67 975.45 975.97 976.72 977.07
84.0 787 9342 967.40 969.40 970.02 970.46 971.02 971.44 971.68 972.30 972.73 973.83 974.65 975.47 975.99 976.44
84.1 788 9188 967.42 969.10 969.64 970.06 970.52 970.95 971.35 971.84 972.37 973.45 974.30 975.10 975.67 976.20
84.3 789 9041 967.14 968.89 969.39 969.76 970.30 970.68 970.93 971.50 971.99 973.12 973.98 974.50 975.37 975.89
84.4 790 8893 967.04 968.57 968.98 969.34 969.80 970.34 970.74 971.30 971.85 973.08 974.02 974.61 975.51 976.07
84.6 791 8734 966.26 967.93 968.49 968.98 969.68 970.17 970.56 971.28 971.83 973.18 974.18 974.84 975.74 976.33
84.7 792 8568 965.48 967.50 968.18 968.69 969.24 969.83 970.18 970.72 971.20 972.34 973.18 973.99 974.65 975.17
84.9 793 8425 964.90 967.25 967.90 968.37 968.96 969.30 969.67 970.20 970.75 971.76 972.56 973.08 974.01 974.53
85.0 794 8252 965.01 967.04 967.68 968.15 968.65 969.18 969.44 969.92 970.43 971.56 972.41 973.18 974.24 974.84
85.2 795 8111 964.23 966.73 967.21 967.57 968.09 968.49 968.87 969.54 970.07 971.12 971.93 972.57 973.74 974.42
85.3 796 7956 964.78 966.15 966.78 967.21 967.82 968.19 968.52 969.10 969.74 970.82 971.70 972.53 973.87 974.44
85.5 797 7816 963.39 965.74 966.43 966.87 967.26 967.86 968.19 968.61 969.04 970.51 971.33 972.56 974.07 974.72
85.6 798 7672 963.05 965.54 966.26 966.71 967.32 967.55 967.82 968.38 969.26 970.19 971.17 972.25 974.03 974.70
85.7 799 7604 963.15 965.41 966.18 966.65 967.05 967.67 967.88 968.45 969.07 970.20 971.10 972.28 973.80 974.39
85.8 800 7491 962.42 964.90 965.60 966.08 966.71 967.09 967.53 968.15 968.80 969.94 970.85 971.66 972.62 973.32
85.9 801 7370 962.46 964.47 965.10 965.60 966.24 966.64 967.16 967.77 968.43 969.58 970.50 971.35 972.05 972.57
86.0 802 7255 962.28 964.37 964.95 965.40 965.99 966.59 967.01 967.72 968.30 969.90 971.07 972.21 972.95 973.51
86.1 803 7194 961.99 964.23 964.75 965.16 965.70 966.30 966.71 967.39 967.98 969.60 970.78 971.99 972.75 973.32
86.2 804 7069 962.52 963.88 964.52 964.99 965.71 966.32 966.74 967.53 968.23 969.77 970.98 972.12 973.03 973.68
86.3 805 6957 961.67 963.64 964.38 964.88 965.62 966.24 966.71 967.51 968.17 969.80 971.00 972.03 973.04 973.70
86.4 806 6892 961.73 963.36 964.03 964.48 965.18 965.77 966.31 967.11 967.78 969.47 970.78 971.95 972.97 973.66 Weir
86.5 807 6840 960.50 963.17 964.08 964.60 965.37 966.00 966.48 967.22 967.82 969.40 970.62 971.74 972.78 973.47
86.5 808 6768 960.85 963.04 963.94 964.43 965.16 965.81 966.24 966.98 967.54 969.03 970.18 971.47 972.23 972.78 Upstream of Highway 552 Bridge

86.6 809 6731 960.43 962.90 963.58 964.06 964.64 965.09 965.40 965.90 966.39 967.45 968.35 969.10 969.65 970.01 Downstream of Highway 552 Bridge (WSC Station (05BL024))

86.6 810 6668 960.79 962.82 963.49 964.00 964.60 965.10 965.40 965.92 966.22 967.35 968.21 968.91 969.46 969.81
86.7 811 6561 960.84 962.64 963.37 963.92 964.58 965.09 965.43 965.95 966.35 967.29 968.13 968.62 969.16 969.51
86.9 812 6445 959.99 962.46 963.07 963.50 964.04 964.42 964.79 965.36 965.82 966.96 967.79 968.26 968.78 969.12
87.0 813 6330 960.37 962.36 962.98 963.44 964.01 964.44 964.79 965.30 965.60 966.61 967.42 967.87 968.38 968.70
87.0 814 6262 960.26 962.13 962.68 963.11 963.65 964.12 964.44 964.97 965.40 966.40 967.20 967.65 968.15 968.46
87.1 815 6163 959.55 961.96 962.41 962.78 963.29 963.76 964.08 964.63 965.07 966.04 966.84 967.28 967.75 968.05
87.3 816 6049 959.70 961.94 962.45 962.86 963.38 963.77 964.04 964.41 964.74 965.69 966.48 966.90 967.35 967.63
87.3 817 5950 959.81 961.85 962.37 962.82 963.41 963.85 964.18 964.62 964.98 966.03 966.58 966.68 967.10 967.38
87.5 818 5823 958.61 961.22 961.85 962.31 962.88 963.32 963.61 963.99 964.35 965.29 965.83 966.17 966.57 966.84
87.6 819 5736 958.62 961.12 961.75 962.18 962.69 963.06 963.30 963.72 964.06 964.89 965.56 965.92 966.31 966.57
87.6 820 5651 958.46 961.02 961.60 961.98 962.42 962.72 962.97 963.50 963.83 964.61 965.29 965.64 966.02 966.27
87.7 821 5562 959.17 960.83 961.42 961.81 962.29 962.57 962.81 963.26 963.57 964.33 965.00 965.34 965.71 965.96
87.9 822 5403 958.62 960.44 960.98 961.28 961.76 962.11 962.38 962.85 963.19 963.96 964.52 964.84 965.19 965.44
88.0 823 5254 957.90 959.81 960.46 960.86 961.34 961.74 962.03 962.53 962.81 963.70 964.46 964.78 965.15 965.43
88.2 824 5109 957.44 959.41 960.10 960.54 961.08 961.46 961.75 962.20 962.45 963.25 963.68 964.25 964.60 964.83
88.4 825 4939 956.40 958.79 959.39 959.90 960.48 960.85 961.13 961.77 961.99 962.71 963.54 963.75 964.17 964.43
88.5 826 4776 956.84 958.51 959.08 959.54 960.15 960.66 961.04 961.58 961.75 962.53 963.16 963.94 964.47 964.78
88.7 827 4649 955.76 958.12 958.71 959.14 959.69 960.13 960.45 960.93 961.24 962.29 962.87 963.21 963.62 963.87
88.8 828 4499 955.27 957.52 958.06 958.48 959.03 959.49 959.84 960.52 960.85 961.89 962.42 962.75 963.05 963.25
88.9 829 4350 955.46 957.27 957.82 958.25 958.81 959.27 959.59 960.12 960.45 961.50 961.99 962.37 962.79 963.02
89.1 830 4203 954.75 956.72 957.33 957.82 958.43 958.90 959.22 959.76 960.12 961.34 962.01 962.48 962.93 963.18
89.2 831 4062 954.09 956.50 957.17 957.65 958.21 958.60 958.83 959.41 959.81 960.92 961.58 962.01 962.46 962.69
89.4 832 3909 954.01 956.24 956.80 957.18 957.65 958.12 958.46 959.05 959.44 960.30 960.75 961.05 961.37 961.58
89.5 833 3800 953.58 956.14 956.66 957.01 957.40 957.85 958.15 958.77 959.15 959.99 960.42 960.70 961.04 961.26
89.7 834 3606 954.26 955.83 956.29 956.68 957.18 957.62 957.89 958.34 958.66 959.48 960.00 960.36 960.78 961.05
89.8 835 3458 954.09 955.32 955.86 956.32 956.89 957.36 957.60 958.02 958.33 959.23 959.84 960.22 960.58 960.89
90.0 836 3312 952.78 955.02 955.65 956.11 956.65 957.07 957.25 957.67 957.97 958.66 959.17 959.49 959.81 960.02
90.1 837 3161 952.58 954.86 955.44 955.85 956.29 956.62 956.91 957.35 957.62 958.17 958.53 958.77 959.01 959.18
90.3 838 3008 952.94 954.69 955.25 955.65 956.02 956.33 956.57 956.97 957.20 957.68 958.04 958.29 958.57 958.84
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90.4 839 2862 952.13 954.57 955.13 955.55 955.84 956.20 956.40 956.72 956.90 957.34 957.70 957.97 958.32 958.60
90.6 840 2711 952.50 954.07 954.58 955.02 955.49 955.82 956.06 956.35 956.57 957.13 957.61 957.96 958.35 958.63
90.7 841 2553 951.80 953.60 954.22 954.67 955.07 955.43 955.68 956.07 956.40 957.07 957.63 958.02 958.45 958.75
90.9 842 2398 950.99 953.05 953.68 954.06 954.70 955.09 955.27 955.58 956.11 956.83 957.41 957.82 958.26 958.56
91.1 843 2241 950.01 952.72 953.35 953.80 954.33 954.76 955.01 955.36 955.96 956.67 957.25 957.66 958.11 958.41
91.3 844 1982 949.39 952.37 952.93 953.36 953.86 954.27 954.52 954.90 955.43 956.13 956.83 957.29 957.76 958.07
91.5 845 1828 949.85 952.18 952.61 952.99 953.38 953.76 954.16 954.53 954.97 955.82 956.55 957.02 957.49 957.79
91.6 846 1676 949.77 951.67 952.28 952.83 953.31 953.76 954.05 954.36 954.97 955.96 956.62 957.05 957.49 957.78
91.8 847 1524 949.50 951.05 951.75 952.40 952.95 953.42 953.75 954.40 954.85 955.84 956.48 956.89 957.31 957.58
91.9 848 1367 948.14 950.78 951.35 951.77 952.39 952.81 953.25 953.70 954.16 955.24 955.83 956.20 956.56 956.77
92.1 849 1199 947.94 950.63 951.12 951.47 951.96 952.36 952.83 953.29 953.66 954.44 954.84 955.07 955.29 955.44
92.2 850 1063 948.17 950.56 951.04 951.38 951.78 952.09 952.53 952.95 953.32 954.04 954.42 954.66 954.91 955.08
92.4 851 921 947.92 950.49 950.95 951.29 951.70 952.02 952.25 952.63 952.97 953.63 954.06 954.36 954.62 954.80
92.6 852 737 948.03 949.85 950.30 950.60 950.98 951.25 951.38 951.77 952.10 952.67 953.10 953.39 953.63 953.81
92.7 853 583 947.78 949.48 949.85 950.16 950.54 950.85 951.06 951.47 951.68 952.18 952.61 952.91 953.20 953.47
92.9 854 428 947.42 948.83 949.24 949.56 949.92 950.31 950.50 950.98 951.22 951.71 952.14 952.56 952.99 953.39
93.0 855 269 945.74 948.45 948.92 949.30 949.75 950.27 950.45 950.87 951.12 951.59 952.04 952.61 953.09 953.50
93.2 856 116 945.97 948.27 948.76 949.13 949.59 950.17 950.34 950.76 951.01 951.59 952.11 952.69 953.17 953.58 Highwood River Confluence
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2‐Year 5‐Year 10‐Year 20‐Year 35‐Year 50‐Year 75‐Year 100‐Year 200‐Year 350‐Year 500‐Year 750‐Year 1000‐Year

31.0 320 1446 1072.37 1074.18 1074.59 1074.85 1075.12 1075.33 1075.48 1075.76 1075.94 1076.46 1076.87 1077.14 1077.43 1077.68
31.1 322 1335 1072.13 1073.82 1074.25 1074.57 1074.86 1074.99 1075.13 1075.41 1075.57 1076.06 1076.46 1076.72 1076.89 1077.15
31.2 324 1216 1072.09 1073.36 1073.76 1074.02 1074.28 1074.52 1074.68 1074.96 1075.13 1075.62 1076.03 1076.31 1076.65 1076.92
31.3 326 1100 1071.31 1072.93 1073.37 1073.64 1073.91 1074.19 1074.36 1074.65 1074.82 1075.34 1075.77 1076.06 1076.42 1076.70
31.4 331 1021 1071.17 1072.78 1073.24 1073.48 1073.72 1073.97 1074.13 1074.41 1074.57 1075.07 1075.49 1075.77 1076.12 1076.40
31.5 333 950 1070.90 1072.55 1073.06 1073.29 1073.48 1073.67 1073.81 1074.07 1074.23 1074.75 1075.19 1075.47 1075.82 1076.11
31.6 334 853 1070.67 1072.18 1072.56 1072.86 1073.10 1073.31 1073.45 1073.71 1073.88 1074.42 1074.88 1075.17 1075.53 1075.82
31.7 336 732 1070.05 1071.35 1071.94 1072.27 1072.53 1072.75 1072.90 1073.18 1073.37 1073.96 1074.45 1074.74 1075.10 1075.39
31.8 338 625 1068.80 1070.78 1071.45 1071.79 1072.15 1072.40 1072.55 1072.82 1073.02 1073.63 1074.13 1074.42 1074.78 1075.06
31.9 340 490 1068.83 1070.13 1070.67 1071.03 1071.33 1071.67 1071.90 1072.27 1072.48 1073.15 1073.65 1073.89 1074.22 1074.47
32.0 342 420 1068.29 1069.83 1070.39 1070.75 1071.16 1071.52 1071.75 1072.09 1072.28 1072.96 1073.44 1073.65 1073.94 1074.17
32.1 344 339 1068.09 1069.40 1070.03 1070.36 1070.79 1071.16 1071.45 1071.82 1071.99 1072.74 1073.21 1073.36 1073.61 1073.82
32.2 346 274 1067.69 1068.92 1069.50 1069.99 1070.42 1070.77 1070.92 1071.35 1071.69 1072.57 1073.04 1073.13 1073.32 1073.48
32.3 350 178 1066.84 1068.39 1069.07 1069.48 1069.96 1070.28 1070.59 1071.24 1071.59 1072.49 1072.94 1072.98 1073.11 1073.23
32.3 352 88 1066.10 1067.54 1068.05 1068.41 1068.67 1068.94 1069.12 1069.41 1069.68 1070.20 1070.53 1070.75 1070.99 1071.19

Table B.2: Simulated Water Levels along the Side Channel between Range Road 300 and Range Road 295
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Boundary
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Mapping 
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2‐Year 5‐Year 10‐Year 20‐Year 35‐Year 50‐Year 75‐Year 100‐Year 200‐Year 350‐Year 500‐Year 750‐Year 1000‐Year

0 12500 1032.72 1033.23 1033.23 1033.23 1033.23 1033.23 1033.23 1033.23 1033.23 1033.23 1034.92 1035.77 1036.58 1037.09 Upstream Boundary
100 12300 1033.24 1032.93 1032.93 1032.93 1032.93 1032.93 1032.93 1032.93 1032.93 1032.93 1034.83 1035.65 1036.43 1036.93
200 12200 1032.73 1032.86 1032.86 1032.86 1032.86 1032.86 1032.86 1032.86 1032.86 1032.86 1034.77 1035.58 1036.36 1036.86
300 12100 1032.42 1032.64 1032.64 1032.64 1032.64 1032.64 1032.64 1032.64 1032.64 1032.64 1034.73 1035.55 1036.32 1036.81
400 12000 1032.20 1032.31 1032.31 1032.31 1032.31 1032.31 1032.31 1032.31 1032.31 1032.31 1034.71 1035.54 1036.30 1036.77
500 11900 1031.98 1032.20 1032.20 1032.20 1032.20 1032.20 1032.20 1032.20 1032.20 1032.20 1034.71 1035.52 1036.29 1036.76
600 11800 1031.63 1031.91 1031.91 1031.91 1031.91 1031.91 1031.91 1031.91 1031.91 1031.93 1034.70 1035.50 1036.24 1036.70
700 11700 1031.62 1031.89 1031.89 1031.89 1031.89 1031.89 1031.89 1031.89 1031.89 1031.91 1034.68 1035.46 1036.17 1036.61
800 11600 1031.66 1031.86 1031.86 1031.86 1031.86 1031.86 1031.86 1031.86 1031.86 1031.89 1034.67 1035.43 1036.11 1036.54
900 11500 1031.63 1031.84 1031.84 1031.84 1031.84 1031.84 1031.84 1031.84 1031.84 1031.94 1034.64 1035.41 1036.06 1036.47 Upstream of 12 Avenue Culvert
1000 11400 1031.28 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.87 1034.32 1035.33 1035.94 1036.31 Downstream of 12 Avenue Culvert
1100 11300 1031.05 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.87 1034.31 1035.31 1035.89 1036.24
1200 11200 1031.05 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.83 1031.87 1034.30 1035.29 1035.84 1036.18 Upstream of 5 Street SE Bridge
1300 11000 1031.04 1031.22 1031.22 1031.22 1031.22 1031.22 1031.22 1031.22 1031.22 1031.86 1034.10 1034.93 1035.61 1035.96 Downstream of 5 Street SE Bridge
1400 10900 1031.09 1031.18 1031.18 1031.18 1031.18 1031.18 1031.18 1031.18 1031.18 1031.81 1034.06 1034.83 1035.48 1035.83
1500 10800 1030.91 1031.01 1031.01 1031.01 1031.01 1031.01 1031.01 1031.01 1031.01 1031.68 1034.00 1034.70 1035.32 1035.67
1600 10700 1030.27 1030.82 1030.82 1030.82 1030.82 1030.82 1030.82 1030.82 1030.82 1031.55 1033.96 1034.58 1035.16 1035.51
1700 10600 1029.62 1029.82 1029.82 1029.82 1029.82 1029.82 1029.82 1030.19 1030.48 1031.50 1033.92 1034.50 1035.05 1035.38
1800 10500 1029.10 1029.76 1029.76 1029.76 1029.76 1029.76 1029.77 1030.19 1030.48 1031.49 1033.85 1034.42 1034.95 1035.29 Upstream of Culvert to Residence in NE 36‐18‐29‐4
1900 10400 1029.44 1029.75 1029.75 1029.75 1029.75 1029.75 1029.76 1030.19 1030.48 1031.48 1033.78 1034.34 1034.88 1035.22 Downstream of Culvert to Residence in NE 36‐18‐29‐4
2000 10300 1029.40 1029.61 1029.61 1029.61 1029.61 1029.61 1029.68 1030.18 1030.48 1031.47 1033.74 1034.31 1034.84 1035.18
2100 10200 1029.57 1029.66 1030.18 1030.48 1031.47 1033.68 1034.25 1034.78 1035.11
2200 10100 1029.24 1029.55 1029.54 1029.54 1029.55 1029.55 1029.66 1030.18 1030.48 1031.47 1033.58 1034.12 1034.63 1034.96
2300 10000 1029.58 1030.18 1030.48 1031.46 1033.39 1033.87 1034.34 1034.67
2400 9900 1029.69 1030.18 1030.48 1031.46 1033.24 1033.66 1034.08 1034.41
2500 9800 1029.17 1029.38 1029.37 1029.38 1029.38 1029.43 1029.64 1030.18 1030.48 1031.46 1033.08 1033.45 1033.86 1034.20
2600 9700 1029.02 1029.28 1029.28 1029.28 1029.28 1029.40 1029.63 1030.18 1030.48 1031.46 1032.97 1033.32 1033.72 1034.07 Upstream of Culvert to Residence in NE 36‐18‐29‐4
2700 9600 1028.95 1029.27 1029.27 1029.27 1029.27 1029.41 1029.64 1030.18 1030.48 1031.49 1032.79 1033.11 1033.52 1033.87 Downstream of Culvert to Residence in NE 36‐18‐29‐4
2800 9500 1028.99 1029.23 1029.23 1029.23 1029.23 1029.25 1030.15 1030.56 1030.74 1031.46 1032.63 1032.94 1033.33 1033.68
2900 9400 1028.74 1029.21 1029.21 1029.21 1029.21 1029.23 1029.53 1030.33 1030.53 1031.42 1032.45 1032.74 1033.12 1033.46
3000 9300 1028.94 1029.21 1029.21 1029.21 1029.21 1029.22 1029.56 1030.11 1030.48 1031.39 1032.29 1032.56 1032.93 1033.26
3100 9200 1028.79 1028.96 1028.96 1028.96 1028.96 1029.06 1029.45 1030.04 1030.44 1031.32 1032.09 1032.33 1032.66 1032.98
3200 9100 1028.71 1028.93 1028.93 1028.93 1028.93 1029.05 1029.45 1030.02 1030.42 1031.24 1031.82 1032.03 1032.34 1032.64
3300 9000 1028.70 1028.91 1028.90 1028.90 1028.91 1029.04 1029.45 1030.00 1030.40 1031.13 1031.60 1031.80 1032.12 1032.44
3400 8900 1028.64 1028.83 1028.83 1028.83 1028.83 1029.04 1029.45 1029.98 1030.37 1031.11 1031.57 1031.78 1032.11 1032.44
3500 8800 1028.56 1028.72 1028.72 1028.72 1028.72 1029.04 1029.45 1029.97 1030.35 1031.10 1031.57 1031.80 1032.14 1032.48
3600 8700 1028.04 1028.61 1028.61 1028.61 1028.61 1028.96 1029.42 1029.94 1030.32 1031.09 1031.56 1031.79 1032.14 1032.49
3700 8600 1028.11 1028.61 1028.61 1028.61 1028.61 1029.07 1029.49 1029.96 1030.32 1031.06 1031.53 1031.77 1032.12 1032.47
3800 8500 1028.21 1028.60 1028.60 1028.60 1028.60 1028.99 1029.33 1029.82 1030.16 1030.89 1031.39 1031.64 1032.01 1032.37
3900 8400 1028.38 1028.60 1028.60 1028.60 1028.60 1028.84 1029.20 1029.67 1029.95 1030.65 1031.21 1031.49 1031.88 1032.24
4000 8300 1028.43 1028.53 1028.53 1028.53 1028.53 1028.72 1028.99 1029.37 1029.63 1030.39 1031.06 1031.36 1031.76 1032.11
4100 8200 1027.76 1027.82 1027.82 1027.82 1027.82 1027.97 1028.33 1028.95 1029.36 1030.20 1030.94 1031.26 1031.65 1032.01
4200 8100 1027.02 1027.52 1027.52 1027.52 1027.52 1027.77 1028.19 1028.78 1029.18 1029.99 1030.80 1031.12 1031.51 1031.87
4300 8000 1027.14 1027.52 1027.52 1027.52 1027.52 1027.74 1028.11 1028.64 1028.98 1029.76 1030.65 1030.98 1031.40 1031.77
4400 7900 1027.32 1027.42 1027.42 1027.42 1027.42 1027.61 1027.96 1028.41 1028.74 1029.57 1030.54 1030.90 1031.35 1031.74
4500 7800 1026.75 1026.81 1026.81 1026.81 1026.81 1027.08 1027.56 1028.14 1028.53 1029.36 1030.41 1030.80 1031.28 1031.70
4600 7700 1026.50 1026.74 1026.74 1026.74 1026.74 1027.00 1027.48 1028.04 1028.41 1029.22 1030.32 1030.75 1031.25 1031.68
4700 7600 1026.29 1026.43 1026.43 1026.43 1026.43 1026.81 1027.26 1027.87 1028.26 1029.11 1030.27 1030.71 1031.23 1031.66
4800 7500 1026.13 1026.39 1026.39 1026.39 1026.39 1026.78 1027.19 1027.79 1028.15 1029.03 1030.20 1030.65 1031.18 1031.61
4900 7400 1026.19 1026.33 1026.33 1026.33 1026.34 1026.75 1027.10 1027.70 1028.04 1028.95 1030.13 1030.58 1031.11 1031.54
5000 7300 1025.96 1026.12 1026.12 1026.12 1026.23 1026.72 1026.99 1027.64 1027.98 1028.90 1030.06 1030.51 1031.03 1031.46
5100 7200 1025.30 1025.32 1026.22 1026.72 1026.98 1027.63 1027.95 1028.85 1029.95 1030.39 1030.90 1031.33
5200 7100 1024.69 1025.14 1025.14 1025.30 1026.22 1026.72 1026.98 1027.62 1027.93 1028.78 1029.79 1030.21 1030.70 1031.11
5300 7000 1024.83 1025.13 1025.13 1025.30 1026.22 1026.72 1026.98 1027.62 1027.92 1028.72 1029.60 1029.98 1030.43 1030.81
5400 6900 1024.42 1024.93 1024.93 1025.29 1026.22 1026.72 1026.97 1027.61 1027.90 1028.67 1029.45 1029.80 1030.23 1030.59 Upstream of Hifab Culvert
5500 6800 1024.64 1024.93 1024.93 1025.29 1026.22 1026.72 1026.96 1027.40 1027.76 1028.59 1029.32 1029.66 1030.09 1030.45 Downstream of Hifab Culvert
5600 6700 1024.56 1024.92 1024.92 1025.29 1026.22 1026.71 1026.94 1027.35 1027.68 1028.48 1029.15 1029.47 1029.88 1030.24
5700 6600 1024.45 1024.92 1024.92 1025.29 1026.22 1026.71 1026.93 1027.32 1027.62 1028.36 1028.96 1029.27 1029.65 1030.00
5800 6500 1024.70 1024.92 1024.92 1025.29 1026.22 1026.71 1026.92 1027.30 1027.59 1028.26 1028.80 1029.08 1029.45 1029.79
5900 6400 1024.49 1024.59 1024.59 1025.29 1026.22 1026.71 1026.91 1027.27 1027.53 1028.12 1028.59 1028.85 1029.20 1029.53
6000 6300 1024.35 1024.58 1024.58 1025.29 1026.22 1026.70 1026.90 1027.23 1027.47 1027.99 1028.41 1028.66 1028.99 1029.32
6100 6200 1024.29 1024.46 1024.46 1025.29 1026.22 1026.69 1026.88 1027.20 1027.42 1027.90 1028.29 1028.53 1028.86 1029.18
6200 6100 1024.05 1024.16 1024.16 1025.18 1026.18 1026.66 1026.84 1027.15 1027.36 1027.82 1028.19 1028.41 1028.73 1029.06
6300 6000 1023.91 1024.09 1024.09 1025.14 1026.10 1026.58 1026.76 1027.04 1027.24 1027.66 1028.01 1028.22 1028.53 1028.86
6400 5900 1023.92 1024.08 1024.08 1025.06 1026.00 1026.50 1026.67 1026.92 1027.10 1027.48 1027.81 1028.02 1028.32 1028.64
6500 5800 1023.79 1023.92 1023.92 1024.93 1025.87 1026.43 1026.58 1026.81 1026.96 1027.30 1027.61 1027.80 1028.10 1028.42
6600 5700 1023.59 1023.91 1023.91 1024.87 1025.80 1026.38 1026.52 1026.72 1026.86 1027.16 1027.45 1027.62 1027.90 1028.22 Upstream of 104 Street E (Range Road 290) Bridge
6700 5600 1022.98 1023.91 1023.91 1024.77 1025.49 1025.84 1025.94 1026.09 1026.20 1026.49 1026.85 1027.11 1027.50 1027.89 Downstream of 104 Street E (Range Road 290) Bridge
6800 5500 1023.64 1023.90 1023.90 1024.66 1025.11 1025.29 1025.38 1025.56 1025.70 1026.05 1026.51 1026.83 1027.28 1027.71
6900 5400 1023.20 1023.22 1023.22 1024.00 1024.62 1024.87 1025.00 1025.21 1025.36 1025.77 1026.31 1026.66 1027.14 1027.57
7000 5300 1022.44 1022.46 1022.46 1023.62 1024.47 1024.72 1024.86 1025.06 1025.22 1025.66 1026.24 1026.61 1027.10 1027.54
7100 5200 1022.15 1022.27 1022.27 1023.54 1024.39 1024.62 1024.74 1024.93 1025.09 1025.54 1026.14 1026.51 1027.00 1027.45
7200 5100 1021.92 1022.17 1022.17 1023.44 1024.30 1024.54 1024.65 1024.84 1024.99 1025.44 1026.03 1026.40 1026.89 1027.33
7300 5000 1021.93 1022.17 1022.17 1023.32 1024.21 1024.49 1024.61 1024.80 1024.94 1025.36 1025.94 1026.30 1026.79 1027.24
7400 4900 1021.78 1021.93 1021.93 1023.15 1024.13 1024.45 1024.58 1024.77 1024.90 1025.31 1025.88 1026.24 1026.73 1027.18
7500 4800 1021.69 1021.89 1021.89 1023.01 1024.09 1024.42 1024.55 1024.73 1024.87 1025.28 1025.86 1026.23 1026.72 1027.17
7600 4700 1021.65 1021.73 1021.73 1022.88 1023.98 1024.29 1024.40 1024.58 1024.73 1025.19 1025.80 1026.18 1026.69 1027.15
7700 4600 1021.33 1021.46 1021.46 1022.78 1023.83 1024.10 1024.20 1024.39 1024.57 1025.11 1025.76 1026.15 1026.67 1027.13
7800 4500 1021.16 1021.39 1021.39 1022.63 1023.62 1023.86 1023.95 1024.20 1024.44 1025.04 1025.72 1026.11 1026.64 1027.11
7900 4400 1021.12 1021.35 1021.35 1022.51 1023.43 1023.66 1023.75 1024.08 1024.37 1025.00 1025.68 1026.08 1026.60 1027.08
8000 4300 1021.21 1021.29 1021.29 1022.38 1023.21 1023.45 1023.56 1023.98 1024.29 1024.94 1025.62 1026.02 1026.54 1027.01
8100 4200 1020.98 1022.02 1022.94 1023.22 1023.37 1023.91 1024.24 1024.90 1025.58 1025.98 1026.50 1026.97
8200 4100 1020.51 1021.48 1022.63 1023.01 1023.21 1023.85 1024.20 1024.86 1025.55 1025.95 1026.47 1026.93
8300 4000 1020.19 1020.28 1020.28 1021.33 1022.45 1022.84 1023.06 1023.79 1024.15 1024.81 1025.50 1025.89 1026.41 1026.87
8400 3900 1020.00 1020.27 1020.27 1021.26 1022.30 1022.67 1022.90 1023.73 1024.10 1024.75 1025.42 1025.81 1026.32 1026.77
8500 3800 1020.08 1020.27 1020.27 1021.22 1022.19 1022.52 1022.77 1023.68 1024.06 1024.70 1025.35 1025.73 1026.23 1026.67
8600 3700 1020.02 1020.09 1020.09 1021.09 1021.99 1022.33 1022.66 1023.66 1024.03 1024.66 1025.31 1025.68 1026.17 1026.61
8700 3600 1019.78 1019.96 1019.96 1020.91 1021.78 1022.19 1022.60 1023.64 1024.02 1024.64 1025.28 1025.64 1026.12 1026.56
8800 3500 1019.59 1019.70 1019.70 1020.51 1021.61 1022.11 1022.57 1023.63 1024.01 1024.63 1025.26 1025.62 1026.09 1026.52
8900 3400 1018.97 1019.04 1019.04 1020.17 1021.48 1022.06 1022.55 1023.63 1024.01 1024.62 1025.25 1025.61 1026.08 1026.50
9000 3300 1018.71 1018.96 1018.96 1020.03 1021.33 1022.01 1022.53 1023.63 1024.00 1024.62 1025.24 1025.59 1026.06 1026.48
9100 3200 1018.77 1018.89 1018.89 1019.87 1021.24 1021.98 1022.53 1023.62 1024.00 1024.61 1025.23 1025.58 1026.05 1026.47
9200 3100 1018.35 1018.88 1018.88 1019.71 1021.13 1021.93 1022.49 1023.60 1023.98 1024.59 1025.21 1025.56 1026.02 1026.44
9300 3000 1018.45 1018.48 1018.48 1019.51 1020.74 1021.20 1021.48 1021.96 1022.17 1022.56 1023.06 1023.39 1023.84 1024.25 Upstream of Highway 2 West Bridge 
9400 2900 1018.08 1018.13 1018.13 1019.41 1020.54 1020.90 1021.12 1021.51 1021.76 1022.23 1022.79 1023.14 1023.62 1024.04 Downstream of Highway 2 East Bridge 
9500 2800 1017.81 1017.86 1017.85 1019.19 1020.22 1020.62 1020.85 1021.26 1021.55 1022.05 1022.64 1023.00 1023.47 1023.89
9600 2700 1017.54 1017.72 1017.72 1019.03 1019.93 1020.30 1020.53 1020.97 1021.29 1021.85 1022.46 1022.82 1023.30 1023.72
9700 2600 1017.49 1017.65 1017.65 1018.86 1019.65 1020.00 1020.23 1020.68 1021.01 1021.62 1022.26 1022.63 1023.11 1023.52
9800 2500 1017.44 1017.54 1017.54 1018.72 1019.41 1019.72 1019.94 1020.41 1020.76 1021.41 1022.07 1022.44 1022.91 1023.33
9900 2400 1017.35 1017.40 1017.40 1018.48 1018.99 1019.37 1019.64 1020.17 1020.55 1021.23 1021.90 1022.26 1022.73 1023.14
10000 2300 1017.15 1017.21 1017.21 1018.31 1018.90 1019.31 1019.60 1020.14 1020.53 1021.21 1021.88 1022.24 1022.71 1023.12
10100 2200 1016.93 1017.00 1017.00 1018.11 1018.77 1019.21 1019.50 1020.04 1020.42 1021.10 1021.75 1022.11 1022.58 1022.99
10200 2100 1016.70 1016.77 1016.77 1017.82 1018.59 1019.06 1019.35 1019.90 1020.28 1020.94 1021.59 1021.95 1022.41 1022.83
10300 2000 1016.53 1016.61 1016.61 1017.67 1018.41 1018.89 1019.19 1019.73 1020.10 1020.75 1021.38 1021.73 1022.20 1022.61
10400 1900 1016.37 1016.45 1016.45 1017.50 1018.24 1018.73 1019.02 1019.55 1019.90 1020.52 1021.13 1021.48 1021.94 1022.35
10500 1800 1016.17 1016.26 1016.26 1017.28 1018.09 1018.54 1018.82 1019.31 1019.64 1020.21 1020.79 1021.13 1021.59 1021.99
10600 1700 1015.80 1015.90 1015.90 1017.00 1017.91 1018.33 1018.59 1019.05 1019.36 1019.89 1020.44 1020.77 1021.21 1021.61
10700 1600 1015.44 1015.55 1015.55 1016.76 1017.77 1018.17 1018.42 1018.87 1019.16 1019.69 1020.25 1020.58 1021.03 1021.43
10800 1500 1015.12 1015.33 1015.32 1016.69 1017.59 1017.97 1018.21 1018.67 1018.95 1019.48 1020.05 1020.38 1020.84 1021.25
10900 1400 1015.06 1015.28 1015.28 1016.60 1017.36 1017.73 1018.00 1018.48 1018.78 1019.33 1019.91 1020.25 1020.71 1021.12
11000 1300 1014.99 1015.26 1015.26 1016.47 1017.16 1017.59 1017.89 1018.41 1018.71 1019.26 1019.85 1020.20 1020.66 1021.08
11200 1200 1014.94 1015.24 1015.24 1016.32 1017.01 1017.52 1017.85 1018.37 1018.68 1019.23 1019.82 1020.17 1020.63 1021.05
11300 1100 1014.97 1015.23 1015.22 1016.23 1016.95 1017.49 1017.82 1018.35 1018.65 1019.20 1019.78 1020.13 1020.58 1021.00
11400 1000 1015.00 1015.20 1015.20 1016.05 1016.83 1017.41 1017.75 1018.27 1018.57 1019.11 1019.69 1020.03 1020.49 1020.90
11500 900 1015.03 1015.10 1015.10 1015.80 1016.75 1017.33 1017.68 1018.19 1018.49 1019.02 1019.60 1019.94 1020.39 1020.80
11600 800 1015.00 1015.73 1016.71 1017.28 1017.62 1018.11 1018.40 1018.92 1019.49 1019.83 1020.28 1020.69
11700 700 1014.98 1015.66 1016.59 1017.13 1017.44 1017.90 1018.17 1018.68 1019.25 1019.59 1020.05 1020.46
11800 600 1014.89 1015.55 1016.41 1016.93 1017.23 1017.67 1017.93 1018.44 1019.01 1019.35 1019.81 1020.22
11900 500 1014.76 1015.49 1016.23 1016.69 1016.96 1017.36 1017.61 1018.11 1018.68 1019.02 1019.47 1019.88
12000 400 1014.62 1015.40 1016.07 1016.51 1016.74 1017.10 1017.32 1017.82 1018.39 1018.72 1019.17 1019.57
12100 300 1014.47 1014.48 1014.48 1015.16 1015.86 1016.29 1016.50 1016.83 1017.04 1017.54 1018.10 1018.43 1018.87 1019.26
12200 200 1013.89 1013.95 1013.95 1014.75 1015.63 1016.05 1016.25 1016.55 1016.76 1017.25 1017.81 1018.13 1018.56 1018.94
12300 100 1013.33 1013.93 1013.93 1014.60 1015.41 1015.80 1015.98 1016.26 1016.46 1016.95 1017.48 1017.79 1018.20 1018.57
12500 0 1013.78 1013.90 1013.90 1014.47 1015.15 1015.50 1015.67 1015.92 1016.10 1016.57 1017.09 1017.39 1017.79 1018.15 Downstream Study Boundary of Little Bow River

Table B.3: Simulated Water Levels along the Little Bow River

Distance 
from the 
Upstream 
Study 

Boundary
(km)
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Downstre
am of 

Little Bow 
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Notes

Simulated Water Level

DRAFT

Classification: Public



2‐Year 5‐Year 10‐Year 20‐Year 35‐Year 50‐Year 75‐Year 100‐Year 200‐Year 350‐Year 500‐Year 750‐Year 1000‐Year

0 10000 1058.29 1058.70 1059.65 1060.07 1060.23 1060.53 1060.73 1061.19 1061.51 1061.71 1061.94 1062.12  Upstream south of the Highwood River
100 9900 1057.38 1058.31 1059.24 1059.58 1059.73 1059.99 1060.17 1060.60 1060.90 1061.10 1061.32 1061.50
200 9800 1057.54 1057.81 1058.68 1058.99 1059.13 1059.38 1059.57 1060.01 1060.33 1060.54 1060.78 1060.97
300 9700 1056.93 1057.29 1058.17 1058.46 1058.60 1058.83 1059.02 1059.53 1059.89 1060.12 1060.38 1060.57
400 9600 1055.79 1056.50 1057.56 1057.90 1058.05 1058.31 1058.55 1059.13 1059.52 1059.76 1060.02 1060.23
500 9500 1055.47 1056.24 1057.28 1057.59 1057.75 1058.03 1058.27 1058.86 1059.24 1059.47 1059.73 1059.93
600 9400 1055.36 1055.77 1056.83 1057.18 1057.38 1057.71 1057.97 1058.57 1058.95 1059.18 1059.44 1059.64
700 9300 1054.99 1055.41 1056.62 1057.01 1057.22 1057.57 1057.84 1058.42 1058.79 1059.02 1059.27 1059.47
800 9200 1054.18 1055.27 1056.43 1056.82 1057.03 1057.35 1057.60 1058.13 1058.47 1058.68 1058.92 1059.11
900 9100 1054.34 1055.19 1056.16 1056.48 1056.65 1056.91 1057.12 1057.55 1057.84 1058.03 1058.24 1058.41
1000 9000 1054.13 1054.98 1055.68 1055.93 1056.09 1056.33 1056.51 1056.92 1057.21 1057.39 1057.61 1057.78
1100 8900 1054.36 1054.75 1055.25 1055.50 1055.65 1055.87 1056.04 1056.44 1056.74 1056.93 1057.15 1057.33
1200 8800 1053.71 1054.43 1054.81 1055.03 1055.17 1055.40 1055.58 1056.01 1056.34 1056.55 1056.79 1056.98
1300 8700 1053.85 1054.31 1054.62 1054.82 1055.12 1055.33 1055.81 1056.16 1056.39 1056.64 1056.84
1400 8600 1052.11 1053.08 1053.93 1054.35 1054.59 1054.91 1055.13 1055.63 1055.99 1056.22 1056.47 1056.68
1500 8500 1051.77 1051.94 1052.00 1052.79 1053.66 1054.17 1054.42 1054.75 1054.98 1055.48 1055.85 1056.09 1056.35 1056.55
1600 8400 1051.47 1051.94 1052.00 1052.61 1053.51 1054.04 1054.27 1054.59 1054.80 1055.29 1055.66 1055.88 1056.14 1056.34
1700 8300 1051.43 1051.94 1052.05 1052.51 1053.27 1053.75 1053.98 1054.27 1054.48 1054.94 1055.29 1055.51 1055.76 1055.96
1800 8200 1051.64 1051.99 1052.05 1052.36 1052.93 1053.34 1053.53 1053.81 1054.01 1054.47 1054.81 1055.03 1055.27 1055.47
1900 8100 1051.55 1051.95 1052.01 1052.17 1052.60 1052.94 1053.11 1053.38 1053.57 1054.00 1054.33 1054.54 1054.78 1054.97
2000 8000 1050.58 1051.92 1051.96 1052.06 1052.29 1052.55 1052.70 1052.94 1053.11 1053.51 1053.81 1054.01 1054.23 1054.42
2100 7900 1050.18 1050.62 1050.96 1051.34 1051.79 1052.09 1052.25 1052.50 1052.67 1053.06 1053.37 1053.56 1053.78 1053.96
2200 7800 1051.27 1051.37 1051.68 1051.84 1052.09 1052.25 1052.63 1052.92 1053.11 1053.33 1053.51
2300 7700 1049.30 1050.56 1050.76 1051.06 1051.44 1051.73 1051.89 1052.13 1052.29 1052.68 1052.97 1053.16 1053.38 1053.56
2400 7600 1049.04 1049.39 1049.86 1050.49 1051.06 1051.41 1051.58 1051.81 1051.96 1052.31 1052.59 1052.77 1052.98 1053.14
2500 7500 1048.44 1049.24 1049.56 1050.24 1050.72 1051.03 1051.17 1051.38 1051.53 1051.87 1052.15 1052.32 1052.53 1052.70
2600 7400 1047.83 1048.79 1049.20 1049.88 1050.29 1050.57 1050.71 1050.94 1051.09 1051.47 1051.76 1051.94 1052.16 1052.34
2700 7300 1047.90 1048.61 1048.96 1049.65 1050.09 1050.38 1050.54 1050.79 1050.96 1051.36 1051.67 1051.87 1052.09 1052.28
2800 7200 1047.84 1048.26 1048.57 1049.28 1049.75 1050.05 1050.21 1050.46 1050.62 1051.01 1051.31 1051.51 1051.73 1051.91
2900 7100 1046.84 1047.66 1048.15 1048.92 1049.41 1049.69 1049.85 1050.08 1050.24 1050.62 1050.92 1051.11 1051.33 1051.52
3000 7000 1046.62 1047.31 1047.83 1048.62 1049.07 1049.34 1049.48 1049.70 1049.85 1050.22 1050.50 1050.69 1050.90 1051.08
3100 6900 1046.26 1047.23 1047.68 1048.31 1048.68 1048.94 1049.08 1049.30 1049.44 1049.80 1050.07 1050.26 1050.47 1050.64
3200 6800 1046.90 1047.07 1047.45 1047.90 1048.26 1048.52 1048.65 1048.86 1049.00 1049.33 1049.59 1049.77 1049.97 1050.14
3300 6700 1046.08 1046.75 1047.07 1047.50 1047.89 1048.12 1048.24 1048.43 1048.55 1048.86 1049.12 1049.29 1049.49 1049.65
3400 6600 1045.49 1046.41 1046.69 1047.14 1047.50 1047.71 1047.81 1047.98 1048.10 1048.40 1048.65 1048.82 1049.02 1049.18
3500 6500 1044.98 1045.91 1046.16 1046.68 1047.10 1047.30 1047.40 1047.56 1047.67 1047.97 1048.21 1048.38 1048.58 1048.74
3600 6400 1044.62 1045.47 1045.69 1046.33 1046.69 1046.87 1046.96 1047.11 1047.22 1047.51 1047.75 1047.92 1048.12 1048.28
3700 6300 1044.16 1044.77 1045.18 1045.95 1046.36 1046.55 1046.64 1046.78 1046.88 1047.15 1047.39 1047.55 1047.74 1047.90
3800 6200 1043.38 1044.62 1045.03 1045.69 1046.01 1046.14 1046.22 1046.34 1046.44 1046.69 1046.92 1047.08 1047.28 1047.44
3900 6100 1043.87 1044.50 1044.83 1045.43 1045.69 1045.80 1045.87 1045.98 1046.06 1046.30 1046.52 1046.68 1046.86 1047.02
4000 6000 1043.30 1043.94 1044.37 1045.18 1045.41 1045.50 1045.54 1045.62 1045.70 1045.92 1046.13 1046.28 1046.47 1046.62
4100 5900 1042.84 1043.60 1044.08 1044.80 1045.00 1045.08 1045.14 1045.22 1045.31 1045.58 1045.83 1046.00 1046.20 1046.36
4200 5800 1042.54 1043.10 1043.96 1044.47 1044.63 1044.72 1044.79 1044.93 1045.05 1045.39 1045.68 1045.87 1046.09 1046.27
4300 5700 1042.16 1042.82 1043.65 1044.07 1044.31 1044.44 1044.55 1044.77 1044.93 1045.34 1045.66 1045.87 1046.11 1046.29
4400 5600 1041.56 1042.46 1042.93 1043.77 1044.04 1044.18 1044.29 1044.48 1044.64 1045.02 1045.35 1045.56 1045.79 1045.98
4500 5500 1041.67 1042.27 1042.71 1043.50 1043.77 1043.90 1044.00 1044.16 1044.32 1044.74 1045.08 1045.29 1045.53 1045.71
4600 5400 1041.39 1041.99 1042.44 1043.31 1043.56 1043.68 1043.78 1043.94 1044.10 1044.52 1044.86 1045.07 1045.30 1045.47
4700 5300 1042.85 1043.08 1043.29 1043.40 1043.48 1043.65 1043.82 1044.27 1044.58 1044.76 1044.97 1045.13
4800 5200 1041.92 1042.08 1042.32 1042.60 1042.80 1043.12 1043.39 1043.98 1044.28 1044.45 1044.64 1044.78
4900 5100 1040.90 1041.37 1042.03 1042.42 1042.64 1043.01 1043.31 1043.92 1044.19 1044.36 1044.53 1044.66
5000 5000 1040.82 1041.32 1041.98 1042.36 1042.59 1042.97 1043.27 1043.88 1044.15 1044.31 1044.48 1044.61
5100 4900 1040.76 1041.26 1041.91 1042.29 1042.51 1042.90 1043.20 1043.82 1044.08 1044.24 1044.41 1044.54
5200 4800 1040.66 1041.19 1041.83 1042.20 1042.41 1042.79 1043.09 1043.71 1043.97 1044.12 1044.29 1044.42
5300 4700 1040.58 1041.12 1041.74 1042.09 1042.30 1042.66 1042.96 1043.57 1043.82 1043.97 1044.13 1044.26
5400 4600 1040.51 1041.05 1041.64 1041.97 1042.17 1042.50 1042.79 1043.38 1043.63 1043.77 1043.93 1044.06
5500 4500 1040.43 1040.98 1041.54 1041.83 1042.01 1042.32 1042.59 1043.15 1043.38 1043.52 1043.68 1043.80
5600 4400 1040.34 1040.92 1041.41 1041.65 1041.81 1042.09 1042.32 1042.82 1043.04 1043.17 1043.31 1043.43
5700 4300 1040.28 1040.49 1040.91 1041.14 1041.28 1041.53 1041.74 1042.18 1042.38 1042.50 1042.64 1042.75
5800 4200 1038.60 1039.56 1040.17 1040.45 1040.60 1040.84 1041.04 1041.46 1041.66 1041.78 1041.92 1042.02
5900 4100 1038.49 1039.34 1039.82 1040.05 1040.17 1040.37 1040.54 1040.91 1041.08 1041.19 1041.31 1041.41
6000 4000 1038.05 1039.10 1039.43 1039.64 1039.75 1039.95 1040.11 1040.45 1040.60 1040.70 1040.82 1040.91
6100 3900 1037.89 1038.72 1039.01 1039.19 1039.30 1039.49 1039.64 1039.95 1040.08 1040.16 1040.27 1040.35
6200 3800 1037.55 1038.44 1038.73 1038.92 1039.03 1039.21 1039.36 1039.63 1039.73 1039.80 1039.89 1039.96
6300 3700 1037.36 1038.16 1038.41 1038.59 1038.69 1038.85 1038.98 1039.20 1039.27 1039.33 1039.41 1039.48
6400 3600 1037.21 1037.96 1038.18 1038.33 1038.41 1038.54 1038.65 1038.83 1038.90 1038.95 1039.03 1039.10
6500 3500 1037.03 1037.70 1037.90 1038.04 1038.09 1038.18 1038.26 1038.42 1038.50 1038.57 1038.66 1038.74
6600 3400 1036.91 1037.52 1037.80 1037.89 1037.89 1037.90 1037.94 1038.10 1038.23 1038.33 1038.44 1038.54
6700 3300 1037.15 1037.36 1037.56 1037.65 1037.65 1037.64 1037.68 1037.91 1038.09 1038.21 1038.34 1038.44
6800 3200 1036.31 1036.73 1037.00 1037.18 1037.24 1037.35 1037.48 1037.83 1038.04 1038.16 1038.30 1038.40
6900 3100 1035.05 1035.83 1036.50 1036.82 1036.96 1037.19 1037.37 1037.78 1038.01 1038.14 1038.27 1038.38
7000 3000 1035.04 1035.68 1036.48 1036.80 1036.94 1037.18 1037.36 1037.76 1037.99 1038.12 1038.26 1038.36
7100 2900 1035.40 1035.65 1036.45 1036.75 1036.88 1037.10 1037.26 1037.63 1037.84 1037.96 1038.09 1038.19
7200 2800 1035.02 1035.43 1036.42 1036.70 1036.82 1037.01 1037.15 1037.48 1037.69 1037.81 1037.93 1038.02
7300 2700 1034.01 1035.05 1035.84 1036.04 1036.13 1036.29 1036.45 1036.83 1037.04 1037.16 1037.29 1037.38
7400 2600 1034.18 1034.36 1034.86 1035.13 1035.26 1035.50 1035.70 1036.13 1036.34 1036.47 1036.60 1036.70
7500 2500 1031.24 1034.15 1034.61 1034.88 1035.02 1035.27 1035.46 1035.86 1036.06 1036.18 1036.31 1036.41
7600 2400 1033.00 1034.15 1034.61 1034.87 1035.01 1035.24 1035.42 1035.80 1035.99 1036.11 1036.24 1036.34
7700 2300 1032.20 1033.74 1034.27 1034.53 1034.65 1034.86 1035.02 1035.36 1035.54 1035.64 1035.77 1035.86
7800 2200 1031.99 1033.69 1034.06 1034.25 1034.35 1034.52 1034.66 1034.96 1035.13 1035.23 1035.35 1035.44
7900 2100 1031.98 1033.68 1033.96 1034.10 1034.18 1034.31 1034.42 1034.67 1034.81 1034.90 1035.00 1035.08
8000 2000 1031.88 1033.67 1033.93 1034.05 1034.11 1034.23 1034.32 1034.46 1034.61 1034.69 1034.78 1034.85
8100 1900 1032.44 1033.67 1033.91 1034.02 1034.07 1034.17 1034.26 1034.44 1034.41 1034.50 1034.58 1034.66
8200 1800 1031.24 1031.95 1032.30 1032.46 1032.55 1032.72 1032.86 1033.16 1033.32 1033.42 1033.52 1033.75
8300 1700 1030.75 1031.65 1031.86 1031.98 1032.06 1032.21 1032.34 1032.63 1032.79 1032.88 1032.99 1033.07
8400 1600 1030.31 1030.77 1031.10 1031.30 1031.42 1031.63 1031.80 1032.12 1032.29 1032.39 1032.50 1032.59
8500 1500 1029.15 1030.02 1030.91 1031.16 1031.28 1031.50 1031.65 1031.96 1032.12 1032.21 1032.31 1032.39
8600 1400 1028.67 1029.81 1030.74 1030.97 1031.09 1031.29 1031.43 1031.71 1031.86 1031.94 1032.04 1032.12
8700 1300 1028.24 1029.58 1030.48 1030.70 1030.81 1031.00 1031.14 1031.41 1031.55 1031.63 1031.73 1031.81
8800 1200 1028.09 1029.36 1030.18 1030.42 1030.53 1030.72 1030.85 1031.12 1031.26 1031.34 1031.44 1031.54
8900 1100 1028.28 1029.15 1029.91 1030.15 1030.26 1030.45 1030.59 1030.85 1030.99 1031.07 1031.17 1031.27
9000 1000 1027.80 1028.81 1029.62 1029.85 1029.97 1030.16 1030.30 1030.56 1030.69 1030.78 1030.89 1031.00
9100 900 1027.55 1028.46 1029.26 1029.51 1029.64 1029.83 1029.97 1030.23 1030.37 1030.45 1030.57 1030.71
9200 800 1027.23 1028.10 1028.92 1029.20 1029.32 1029.52 1029.65 1029.91 1030.05 1030.14 1030.28 1030.44
9300 700 1026.82 1027.77 1028.63 1028.89 1029.00 1029.19 1029.31 1029.56 1029.69 1029.79 1029.95 1030.14
9400 600 1026.56 1027.49 1028.30 1028.55 1028.67 1028.85 1028.97 1029.21 1029.36 1029.47 1029.66 1029.88
9500 500 1026.30 1027.22 1027.97 1028.22 1028.33 1028.50 1028.62 1028.85 1029.00 1029.13 1029.35 1029.61
9600 400 1026.19 1027.03 1027.69 1027.92 1028.03 1028.19 1028.29 1028.52 1028.71 1028.86 1029.11 1029.39
9700 300 1025.75 1026.74 1027.29 1027.48 1027.59 1027.75 1027.86 1028.14 1028.40 1028.59 1028.89 1029.20
9800 200 1025.64 1026.54 1026.97 1027.13 1027.24 1027.44 1027.59 1027.96 1028.30 1028.51 1028.83 1029.15
9900 100 1025.10 1026.07 1026.75 1027.03 1027.17 1027.41 1027.59 1028.01 1028.37 1028.60 1028.93 1029.26
10000 0 1024.24 1025.30 1026.22 1026.69 1026.88 1027.19 1027.42 1027.90 1028.28 1028.52 1028.84 1029.17 Downstream in Little Bow River Confluence

Table B.4: Simulated Water Levels along Overland Flood Route
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Figure C-1: Sensitivity of Simulated Water Level along the Highwood River for the 100 -Year 
Flood Event (Channel Manning's n Only)

Difference due to -10% Changes to the Calibrated Channel Manning’s n Values Only

Difference due to +10% Changes to the Calibrated Channel Manning’s n Values Only
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Figure C-2: Sensitivity of Simulated Water Level along the Highwood River for the 100 -Year 
Flood Event (Flooplain Manning's n Only)

Difference due to -10% Changes to the Calibrated Floodplain Manning’s n Values Only

Difference due to +10% Changes to the Calibrated Floodplain Manning’s n Values Only
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Figure C-3: Sensitivity of Simulated Water Level along the Highwood River for the 100 -Year 
Flood Event (Downstream Boundary)

Difference due to -0.3 m Changes to Water Level at downstream boundary

Difference due to +0.3 m Changes to Water Level at downstream boundary
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Figure C-4: Sensitivity of Simulated Water Level along the Little Bow River for the 100 -Year 
Flood Event (Channel Manning's n Only)

Difference due to -10% Changes to the Calibrated Channel Manning’s n Values Only

Difference due to +10% Changes to the Calibrated Channel Manning’s n Values Only
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Figure C-5: Sensitivity of Simulated Water Level along the Little Bow River for the 100 -Year 
Flood Event (Floodplain Manning's n Only)

Difference due to -10% Changes to the Calibrated Floodplain Manning’s n Values Only

Difference due to +10% Changes to the Calibrated Floodplain Manning’s n Values Only
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Figure C-6: Sensitivity of Simulated Water Level along the Little Bow River for the 100 -Year 
Flood Event (Downstream Boundary)

Difference due to -20% Changes to Energy Slope at downstream boundary

Difference due to -20% Changes to Energy Slope at downstream boundary
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