y

Association of
Montana
Ifloodplam

f Managers Annual
| qlonferq_ance
‘_I\__/Lissr)ula,

~ Montana
March 9, 2017



Presenter
Presentation Notes
Bryce
During the 2016 ASFPM conference in Grand Rapids Michigan, I had the pleasure of meeting a few folks from the state of Montana. Those discussions lead to a mutual desire to learn more about each other’s floodplain mapping efforts.
I am fortunate to have four of my colleagues with me. We all work in the same office in Edmonton, Alberta but each of us bring a special skill set to our organization. 
Two of my colleagues, Peter Bezeau and Adam Minke will be co-presenting with me today.
Peter has a masters degree in earth and atmospheric science from the university of Alberta. 
Adam obtained his masters from the university of Saskatchewan in physical geography.


AP  Presentation Outline

 About Alberta
— Alberta Delegation (Bryce)
— Recent Disasters (Peter)
— Current Floodplain Mapping Program (Adam)

« Montana-Alberta Comparison (Bryce)
— Technical
— Role of Governments
— Implementation Strategies
— Future Challenges

e Questions
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So first we will be talking about Alberta in general and our group in particular.
But first, here’s our story. 






Our main goal today is to introduce you Alberta’s floodplain mapping initiatives and to compare our two systems. Although we have similar technical mapping standards, I want to highlight the differences in our implementation strategies and policies.
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Here is a satellite image. As you can see, like Montana, Alberta has a large prairie that supports the agricultural industry, but also has a significant mountain region, with large forestry and mineral industries. Alberta’s current economy is heavily dependent on oil. 
 
Our close proximity means that we often share similar physical geography characteristics such as geomorphology and hydrology.  Many of the mechanisms responsible for extreme floods are common to both of our jurisdictions. We will talk about this later on. 
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To give you some perspective of Alberta’s rivers and major communities, this map shows our major river basins. 
Our northern rivers flow to the Arctic ocean, rivers in central Alberta flow to Hudson’s bay, and our southern most river, the Milk, that we collectively share, eventually flows to the gulf of Mexico as you all know. 
Alberta has a population of around 4 million. Our major population centres are Edmonton and Calgary, each with a surrounding population greater than 1 million. 
Edmonton is in the middle of province, on the North Saskatchewan River and is a 10 hour drive from Missoula. Calgary is closer to the border and is situated at the confluence of the Bow and Elbow Rivers. 
Other communities that will be mentioned in this presentation are High River, just south of Calgary, and Fort McMurray and the town of peace river , north of Edmonton. 
The location of many towns and cities in Alberta can be traced back to the fur trading days where access to rivers was of paramount importance. In fact, some of our earliest descriptions of flooding can be found in old historical logs of early forts such as Fort Calgary, Fort Edmonton and Fort McMurray.
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Edmonton is the provincial capital so most government offices are situated here.
In this photo you can see the city centre, the beautiful North Saskatchewan River and the River Queen boat floating restaurant.
The city centre is well above the North Saskatchewan River and not particularly floodprone. 
There are some low lying communities, like in the foreground of this photo that are in the river flats and have experienced flooding.
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River Engineering and Technical
Services Section

Forecasting

* Flood operating procedures for Government owned dams
* Near real-time monitoring and reporting

e Forecasting floods

* Forecasting water supply

e Ice monitoring, ice jam risk evaluation

Mapping

 Flood Hazard Identification Program

* River engineering advisory services

* Flood documentation, including high water mark collection
« Steep Creek and channel migration initiatives
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A little about our group……
We work for the provincial government in the department of Environment and Parks
Our group, The River Engineering and Technical Services Section, is comprised of around 25 professional engineers and technologists. 
Our work generally falls into two areas: the forecasting and mapping 
While we’re not a policy group per se, we definitely inform provincial flood mitigation planning and related policy decision-making.
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Data used for open water and ice forecasting and monitoring


Nl Forecasting — Operations based Communication

e [Forecaster’s Comments

— Twice weekly or more
River Basins Currently with Advisories
O fte n Infarmation in addition to thic advisory may be found at:

hitp:ffwww environment alberta ca forecasting fiorecas terscomments

* Ice Observation reports P

High Streamtlow Advisory - Stream levels are rising or cupected to rise
rapidly and no major floading is expected. Minor flooding in low-lying areas

[ A 1 1 W h is possible. Amyone situated close to the streams affected is advised to be
V I S O r I eS y a. C eS ] cautious of the rising levels.

Flood Watch - Stream levels are rising and will approach or may exceed

Wa r n I n S bank full. Flooding of areas adjacent to these streams may occur. Anyone
situated chose to the river is advised to take appropriate precautionary

measures,

Izgued at 04:28 PM - Jy 23, 2014
issued by River Forecast Centre

_A’(bwbﬁj High Streamflow Advisory

Flood Warning - Rising stream levels will result in flooding of arcas adgacent

— I Ce J am S : S u m m e r to the streams affected. Anyone situated close to the river should take

appropriate measures to aveid flood damage.

fI OO d I n g y S p rl n g ru n Off Streamflow Advisory Overview for Alberta

Advisories apply to streams and their tributaries unless otherwise noted.

T T . Rainfall ig expected to bagin overnight and continues into Friday, bringing 30-60 mm of rain in an area that covers Edson w0 Peace
° I V e r p p I C at I O n O r River and east to the Swan Hills. Severe thunderstorms are also expected with this system.
A High Streamflow Advisory has been issued due to the passibility of large water level changes from the forecasted precipitation,
b d t h as water levels may rise ~2 m in some locations, however at this time flows are not expected to approach any known flood
W e a n S I I l a r p O n e thresholds. There is the passibility of the thunderstorms creating mare rain than currently expected and the thunderstorms do have
the potential to cause rapid responges in streams, however the specific locations of these thunderstorms and associated rainfall

are not 2ble to be predicted by meteorologists this far in advance. The River Forecasting Section will be monitoring precipitation
and river levels throughout the event and will upgrade advisorics as reguired.

Thunderstorms also have the capability to cause overland flooding and ponding of low-lying areas as water makes its way into
streams. Hooding of urban areas is also possible when intense rainfall from thunderstorms averwhelm local infragtructure.

rivers.alberta.ca o

Stream High Streamflow Flaod Fload Water Level | Advisary
Advisory Watch | Warning Status Status
All streams and their tributanies flowing out of the
Swan Hils. v Steady New
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Traditional methods 
Forecasters comments
Advisories, watches warnings

Some recent developments include the development of a new website and related river app
The app can be customized for specific users, ie custom water level alerts


ZAREA) River Engineering and Technical
Services Section
Forecasting

Flood operating procedures for Government owned dams
Near real-time monitoring and reporting

Forecasting floods

Forecasting water supply

Ice monitoring, ice jam risk evaluation

Mapping

Flood Hazard Identification Program

River engineering advisory services

Flood documentation

Steep Creek and channel migration initiatives
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So that was a quick overview of the Forecasting side of our work.
On the mapping side, our bread and butter is the adminstration of the provincial flood mapping program.
Because we have a strong river engineering technical pool, we provide internal river engineering expertise to the rest of government , collect flood related information such as high water marks, and are responsible for advancing steep creek and channel migration initiatives

Before we get into our floodplain mapping discussion, I have asked Peter to provide a little context on recent significant disasters that have affected and continue to affect our province.  



Credit: Calgary Sun
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Two recent natural disasters in Alberta, the 2016 Fort McMurray wildfire and the 2013 southern Alberta floods. Both of these events have had a significant effect on all Albertans and has influenced the provincial government’s policies and priorities.

They also provided interesting and unique challenges for our team.

On May 1, 2016, a wildfire began southwest of Fort McMurray, Alberta, Canada. On May 3, it swept through the community, forcing the largest wildfire evacuation in Alberta's history. Around 90,00 people were evacuated. This photo shows some of the 90,000 fleeing the fire on the main road leaving Fort McMurray.



Credit: YouTubefJason Edmondson
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The fire hit faster than expected. Sensation evacuation photos. 
Fire fighters raced into the town to save as much of the city as possible. 
Over 200 Montana and Idaho firefighters travelled to Fort McMurray to assist with firefighting efforts. 
A heartfelt thank you for your assistance during our time of need.

http://www.google.ca/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&ved=0ahUKEwi77MS_ipPSAhUY4mMKHeiBAv0QjRwIBw&url=http://globalnews.ca/news/2677885/mayor-issues-warnings-as-fire-situation-in-fort-mcmurray-intensifies/&psig=AFQjCNG7wDMW9o4l0A93T8eSXfhwENykug&ust=1487281743505452

Burn scar

BuUrn scar
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May 4, 2016, Landsat 7 false color image. Combines shortwave infrared, near infrared, and green light (bands 5-4-2). 

The wildfire had no problem jumping over the Athabasca River, ¼ of a mile 
The fire burned a total of of 1.5 million acres. 

Approx. 2,400 homes were damaged  or destroyed. Shut down the city for a month causing major economic losses. 
Estimated cost of nearly $10 billion, it is the costliest natural disaster in Canadian history.
Water quality issues – drinking water, flow forecasting
Mapping – effects of fire on veg and erosion risk
Show downtown and Waterways


On May 4, 2016, the Enhanced Thematic Mapper Plus (ETM+) on the Landsat 7 satellite acquired this false-color image of the wildfire that burned through Fort McMurray in Alberta, Canada. The image combines shortwave infrared, near infrared, and green light (bands 5-4-2). Near- and short-wave infrared help penetrate clouds and smoke to reveal the hot spots associated with active fires, which appear red. Smoke appears white and burned areas appear brown. 
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% National Framework Data ©® Department of Natural Resources Canada. All rights reserved.
v\ ‘\.‘ Alberta Road Network data provided by GeoBase ®
e

Environment
and Parks

13


Presenter
Presentation Notes
Waterways
Many of these homes are in a flood zone. 
Decisions were required on the conditions of the re-build, 
Would they be allowed to rebuild, what mitigation measures would be required.
Lots of questions, not all of them are answered yet.





Source: Alberta Floods: Why is There so Much Rain, Chris Scott
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2nd costliest disaster
Locate Montana, Calgary, High Rver
Percepitible water
Normal flow
Quazi-stationary low pressure, upslope flow
Colorado floods of 2013
The storm featured an intense, moist, low pressure system that delivered three days of rain to the bottom half of the province. It stalled over the mountains and soaked the watersheds upstream of Calgary, High River and dozens of other communities.
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It stalled over the mountains and soaked the headwaters of our higher population density watersheds.
Well above forecasted precipitation amounts
The storm had rainfall accumulations of up to 10 inches (255 mm) over 24 hours and almost 14 inches (360mm) – over the 3 day storm duration. Imbedded thunderstorms.  
Flows on many rivers were in the order of 100- to 500-year floods (1% to 0.2%).
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Mountain to Prairies
Cougar Creek, a steep mountain stream in Canmore, Banff National Park.
Flood mapping completed for a clear water flood in 1994
Before 2013, the hazard associated with steep creek flooding in Alberta was not well studied.
Different processes, overlapping hazards
Inventory and SCRA Guidelines

larger provincial framework related to steep creek challenges.
For clear water flooding, the province does have existing guidelines and has been involved in producing flood maps for many years.
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This shows downtown Calgary from the east, looking upstream along the Bow. 
Shows downtown disrupted.
Stampeded flooded weeks before opening. 
Hockey area as a swimming pool…
Calgary Zoo, island of the Bow River in the heart of the city of Calgary. 
There was one happy animal during the flood


"Galgary Zoo — Lobbi the Hippo
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Where’s Lobbi?
Hippo nearly on the loose



© Rob Michaud
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The town of High River was hit particularly hard.
The estimated return period of the flood at this location was considerably higher than the 1% (100-year) flood that was used for planning and development levels.
The large visible “lake” was not identified on the existing flood maps because only the 100-year (1%) and smaller floods were mapped and the “lake” area is inundated only under higher flow conditions. 
Flow of the river, how the lake formed
The scale of damage in High River sparked a huge discussion about the existential risk to communities with historic development in floodplains.
This has led to valid questions on current floodplain mapping standards.
Voluntary buyout program for properties in the floodway zone. 
Large scale mitigation.
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First Provincial State of Emergency, and about 6 billion dollars.
4 deaths were attributed to the floods.

The province has taken many steps since the 2013 flood to mitigate the effects of future floods.
Hundreds of millions of dollars have gone into new structural flood mitigation projects across the province.
Considerable discussion on the adaptation of current programs and processes has occurred and continues to occur.
Most relevant to our group, additional funding has and continues to be available for floodplain mapping products.
My co-worker, Adam Minke will now give an overview of our current flood mapping program. After Adam speaks, Bryce will bring it all together and discuss the similarities, differences and challenges we collectively face.


Flood Hazard Identification Program
History

 Provincial involvement in flood hazard mapping
began in the 1970s

e Canada-Alberta Flood Damage Reduction Program
(FDRP) began in 1989 to standardize and cost-share
flood hazard mapping studies — a 10 year program

 Alberta continues to create flood hazard mapping for
communities since 1999 with the Flood Hazard
Identification Program (FHIP)

e Canada National Disaster Mitigation Program
(NDMP) began in 2015 to reduce the impacts of
natural disasters through cost-sharing flood hazard
studies
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Following major flooding throughout the country in the mid-1970s, the federal government entered into a series of agreements with individual provinces. The intent was to standardize and cost-share flood mapping within each province, to increase public safety and awareness, with an ultimate goal of reducing future flood damages.
The agreements all ended about 15 years ago, and additional mapping and maintenance was left to the provinces.
In general, Alberta continues to use the same standards to produce flood mapping under our current Flood Hazard Identification Program. However, standards do vary across Canada.
Recently, the Federal government begun the National Disaster Mitigation Program in an attempt to reduce the costs and impacts of natural disasters. There is funding for flood hazard studies, as well as rick assessments and flood mitigation. 


Flood Hazard Identification Program
Study Locations

MEDICINE HAT

FLOODPLAIN STUDY
SUMMARY REPORT

O Studies
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Around 55 finalized flood hazard studies across the province
Focus has been on major population centres with a history of flooding



Flood Hazard Identification Program
Technical

e Current Standard - 1% flood

« DTMs require 15cm vertical accuracy (95%) —
typically LIDAR

 Channel cross sections surveyed, overbanks cut from
DTM

 Hydrology — Bulletin 17B/17C reference, with
additional Alberta specific guidance

« HEC-RAS hydraulic modelling
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The current standard for flood hazard mapping, called the “Design Flood”, is the 1% AEP flood (annual exceedance probability). This is the minimum standard, but there are different standards across Canada.
When it comes to data collected for flood hazard studies, we collect essentially the same data & information as “detailed studies” here. 
This includes high-resolution LiDAR data with a vertical accuracy of 15 cm (about a half foot)
Surveyed cross sections to adequately represent the river, and overbank areas determined from the LiDAR DTM
Detailed hydrological study using current methodologies, with some modifications for Alberta specific applications and guidance
Hydraulic modeling almost exclusively done with HEC-RAS



Flood Hazard Identification Program
Products

* “Regulatory” floodplain map
* In Alberta called “Flood Hazard Map”
* Flood inundation maps
e 13 scenarios mapped, from 2-year to 1000-year
e Channel migration historical comparison
o Cursory risk assessment

 Intermediate products such as digital terrain models
and cross section surveys are also provided to
stakeholders, and the public upon request

 Detalled technical report outlining all work, including
hydrology assessment
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Main product from these studies is our “regulatory map”, called the “Flood Hazard Map”. This is a two-zone map that delineates the floodway and flood fringe. 
For most locations this is open water riverine flooding. However, for locations with significant ice hazards, a component of the study would be an frequency analysis for ice jams. There would then be a comparison of the water levels between the open water and ice hazard, and the “regulatory map” would be the worst case scenario. 
Our studies also take the open water calibrated model and produce flood inundation maps. In the past, only a few different return period scenarios were mapped (i.e., 10 year, 50 year, and 100 year). But, because of the usefulness of these maps for emergency managers and planners, we are now producing 13 different inundation scenarios. These were incredibly useful for the City of Calgary during the 2013 flood. 
We are now also producing a few additional products with our studies, including a channel migration delineation and comparison, as well as a basic risk assessment which identifies buildings and infrastructure in the floodway, fringe, and inundation extent. 
All of the data and information gathered for a flood hazard study is available to stakeholders and the public, Including: digital terrain models, cross section surveys, aerial imagery, and hydraulic models
The final result is a detailed technical report that outlines all of the work, including the hydrology assessment 


Flood Hazard Identification Program
“Regulatory” Flood Hazard Map

» Typically 2-zone — floodway, flood fringe zones

* Design flood levels use “encroached to floodway”
levels
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Our “Flood Hazard Map” is a two-zones map that delineates the floodway and flood fringe. 
In Alberta, this is primarily symbolized by floodway in red, and flood fringe in pink. This image is taken from our flood hazard map application, which I’ll talk about later. 
In order to create the two zones, our design flood levels (Base Flood Elevation) are based on “encroached to floodway” criteria. Which I’ll discuss a bit more on the next slide. 



Flood Hazard Identification Program
Floodway Determination Criteria

e 0.3 m (~1 foot) maximum rise threshold (not forced)
1 m depth (~3.2 feet) and 1 m/s velocity (~3.2 ft/s)
 No encroachment into the channel
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We have three main floodway determination criteria:
One – Encroached levels can’t be more than 30 cm – or about a foot – higher than non-encroached levels.
Two – The floodway includes areas where encroached depths are greater than 1 m (~3.2 feet) or where velocities are greater than 1 m/s (~3.2 ft/s). There are obviously some exceptions to this, mostly around ineffective flow areas.
And Three – Encroachment isn’t allowed in the main channel or were flows are supercritical.


Flood Hazard Identification Program
Implementation

e Currently we have over $6 million of mapping studies
underway

* Focus on creating strong partnerships with local
governments early on

* Leverage local knowledge when possible

« Draft products, stakeholder engagement, review
process, finalization

e Local government incorporation into ordinances
 Provincial designation under the Water Act
* Provincial display on website

e Ongoing provincial support and occasional map
amendment
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Recently activity for the Flood Hazard Identification Program includes a significant investment in new studies since the 2013 flood. We were allocated $6 M to undertaken studies that cover more than 550 km (340 miles). These new studies will cover a significant portion of the area affected in 2013, and will replace many previous studies.
Creating strong partnerships with local stakeholders is an important aspect of the study. We work closely with municipalities, counties, and local authorities.  In order to leverage local knowledge, and build “buy-in” to the maps and products. 
Our engagement process involves their feedback on draft products, and involving the public when studies are complete. 
At the provincial level, there is legislation that allows for “provincial designation” under the Water Act. 
We also display the final flood hazard mapping on our map application.
We also provide ongoing support to local authorities, and occasionally the maps or studies can be amended to reflect significant changes. 



berton

ttp://maps.srd.alberta.ca/floodhazard/

P-c ” E Flood Hazard Mapping Ap..

Flood Hazard Identification Program
Website

http://maps.srd.alberta.ca/floodhazard/

il il —

% @HConvert = [ Select

Introduction | Find =~ Measure  Print

Flood Hazard Map Application

This application uses Geographical
Information System (GIS) technology to
display flood hazard mapping prepared for
Alberta communities under the Flood
Hazard |dentification Program.
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This is the same map example that Adam showed you. floodway zone in red, the flood fringe zone in pink.
The dashed blue lines are cross sections with “encroached to floodway” design elevations shown.
Our flood fringe zone would be somewhat equivalent to an AE zone except, using your terminology, the BFE (base flood elevation) would be calculated based on the assumption that no development or future obstructions would occur in the floodway and the entire flood fringe is developed or obstructed.


ALY \ontana-Alberta Comparison
Technical

 In general, somewhat similar technical mapping
standards with some notable differences

Alberta - naturalized flows, typically even
downstream of dams

Alberta — no levee accreditation, so we assume
levees are hydraulically effective but
functionally ineffective when modelling

Alberta — different way of determining floodway
location

Alberta — Design flood levels (BFES)
determined assuming future state (no flood
fringe conveyance)

Alberta — Two-zone map only
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In Alberta, the operating procedures of current dams typically do not account for any flood specific storage. Most dams were built for water supply, supporting irrigation. From a floodplain mapping perspective, the conservative approach is to assume no flood mitigation from dams.
We have no levee accreditation so we don’t know the state of the levees and therefore don’t assume they will provide protection. We take the conservative approach of modelling the levees as hydraulically effective but functionally ineffective
Although we create a floodway, we have a different way of determining its location.
We determine design flood levels assuming a future built out condition where no conveyance occurs in the flood fringe. Again, this is a conservative assumption.

A two-zone map has the advantage of simplicity but perhaps too simple to handle many unique flood scenarios. 



ZAZEE) Montana-Alberta Comparison
Role of Governments

 No Canadian NFIP equivalent

* Provincial and federal governments provide
disaster assistance

e Can be viewed like insurance where everyone
pays the same premium through their federal
and provincial taxes, regardless of individual
risk

 Since the $6 billion expense resulting from the
2013 floods, there has been renewed federal
Interest in

* National guidelines
« National flood hazard and risk database
« Public or private insurance options
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Bottom line, there’s no Canadian equivalent of the National Flood Insurance Program. Regulation of development in flood-prone areas isn’t part of any national program, and there isn’t a common set of federal standards for design flood selection, modelling or mapping. 
This does not mean that bad floodplain management decisions are made. Rather, good decisions often do occur, it’s just that the provincial and federal governments have no current  regulatory framework under which this is required. 
In most provinces, including Alberta, neither private nor public flood insurance has historically been available to homeowners. That means that the federal and provincial governments fill the void and provide financial disaster relief after a flood, if certain conditions are met. (conditions are somewhat arbitrary)
Our group remains plugged in to those federal efforts.


ZAZEE) Montana-Alberta Comparison
Program Strategies

 Alberta — future looking design levels (BFES)
resulting in longer map life, less required
regulation, less required resources but potentially
greater cost to governments since they prominently
pay for the rebuild due to the absence of any other
repayment mechanism

« Alberta - to date local governments have been
encouraged but are not yet required to adopt
floodplain maps into local ordinances. Adoption is a
challenge with some communities

Alberta - no CRS but are now starting to consider
ways to incentivize wise floodplain management.
Many good ideas learned in this conference.
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First, we simply don’t have the same comprehensive system of development oversight and record-keeping. One of the benefits of regulating to “encroached to floodway” levels and restricting obstructive development within the floodway, is that our mapping should not need to be updated as a result of flood fringe development, theoretically leading to a longer period of effectiveness for the map. 
We also don’t have any consistent programs that incentivize wise floodplain management and flood proofing at the local level – including flood insurance tied to mortgages or anything like the Community Rating System.



Montana-Alberta Comparison
Future Challenges

Do we have appropriate resources for long term
success?

Do we have effective relationships with our federal
and local partners?

* Are we able to utilize current and emerging
technologies?

o Are current programs and products effective In
meeting desired floodplain management outcomes?
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So, hopefully you now you have a better understanding of the main similarities and differences between our floodplain mapping efforts.
Although our floodplain mapping programs are quite different in many ways we face similar challenges in the future.
For example,
X
X
X
x
Through the many presentations during this conference and the many one on one discussions we have had with so many of you, we have been enriched with knowledge that will help us influence future program adaptations back in Alberta.
In return I hope we have provided you with a better understanding of Alberta, and perhaps a different perspective on floodplain management strategies.



Thank You!
Questions?

http://maps.srd.alberta.ca/floodhazard/
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We have truly enjoyed our time together and thank you for the opportunity to share a little about Alberta with you.
Your hospitality, your friendship and your willingness to share your knowledge is greatly appreciated!

So on behalf of the entire Alberta delegation, Peter, Adam, Muhammad and Nadia, Thank you!

We would be happy to answer any questions, now or during the break.

http://maps.srd.alberta.ca/floodhazard/
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