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EXECUTIVE SUMMARY

The Historical Flood Review was initiated in the spring of 1982
- as one-componeht of the Canada—Northwest'Terr1tor1es Flood Damagé '
Reduction Program. Seven communities were studied with the objective of

: determ1n1ng, in eaéh,'the level and extent of past flood events.

~Information on past flood events was obta1nédlfrdm persbnal

-communications, archival researth énd f1é1d 1nvést1gat1ons_¢arrﬁed out
from'May fhrough September, 19823_ Lonq-term residents of each cbmmunﬁty
“were 1nferviewed and journals keptnby thg Hudson's Bay Company, Roman
Catholic Church_and Royaﬁ Canadian Mounted Police were reviewed. - To
supplement resident recollections and historical data, investigations of
‘physical evidence of past flood and ice shove events were made.':From'the
informat1qﬁ compifed. extreme historical floodlines were established for

each community and plotted on 1:2000 scale maps.

Past flood events exp§b1enced in the Mackenzie valley
comen1t1es‘have invariably been caused by ice jams during spring
b¥eak-up. Flooding has been the most severe in Fort Simpson and
Aklavik. In‘the sbr1n§ of 1963, three-quarters of Fort Simpson island
was inundated as a resuft of 1;§ jamming downstream of the setfjement.

‘Dur1ﬁg the 1982 spring break-up)in the Mackenzie Delta, three separate
ice jamming eyents,doﬁnstream of Point Séparat1on caused record f1ood1ng

in the Delta community of Aklavik.

. . . . . . : .
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~In Fort McPherson only the low-lying, peripheral areas: have been

_threatened by flooding. On one occasion in the spring of 1957, Peel

R1ver'f1qbdwaters encroathed fhe northern base of thé h111 which the

majority of the settlement occupies.

Flood incidences have been rare in Fort Good Hope. High
backwafer levels overfopp1ng the banks of Jackf1shICreek have, on three

occasions (1917, 1961 and 1976), threatened only those residents

_occupy1hg the low-1ying gu11y northeast pf_the Hudson's Bay Company store.

In 1964 and 1972 spring ice-jamming at the confluence of the

Great Bear and Mackenzie Rivers shoved ice, up to 10 metres'hﬁgh, onto

the lower terrace of the Fort Norman settlement. Resultant record

" floodwaters reached the lower settled areas in 1964.

Past extreme flood Tevels in Fort Liafd and Nahanni Butte have,
for the mdstrpart,~been caused by storm events in the open water season.
In June of 1977, heavy precipitation and subsequent rapﬁd snowmelt in the

mountaﬂns,re§u1ted in the worst f1oodjng ever experienced in both

\

communities.
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I. INTRODUCTION

The Canada-Northwest Territories Flood Damage Reduct1on Program,

initiated in 1979, prov1des for the 1dent1f1cat1on and mapp1ng of the

flood r1sk areas 1n selected commun1t1es in the Northwest Terr1tor1es

The pr1mary aim of the program is to d1scourage further- deve]opment in
|

areas vulnerable to fTood1ng by des1gnat1ng flood risk zones in the

¢ommun1t1es.

Upon request of the Water Planning and Management Branch

’western and Northern Reg1on “the Northern Hydro]ogy Section of the

National Hydrology Research Institute undertook 1nvest1gatﬁons on .

flood1ine delineation in seven communities in the Mackenzie River basin.

'Spet1fica11y, the f1ohd11nes were to be eStab11shed'on the basﬂs‘Of

extreme historical flood events. The communities included in the

Histqr1ca1 F1dod Review were: Fort Simpson, Fort Norman, Fort Good Hobe;

Fort McPherson, Aklavik, Fort Liard and Nahanni Butte (Fﬁguré 1.

The historical floodlines were based on data acquired from field

investigations and archival research carried out from May through

= Sepfember, 1982. Sources of information were compiled and analyzed to

produce, as accurately as possible, a complete chronology of past
flooding in each community. A1l available information on the date,
cause, timing. and areal extent was described for each flood event and

extreme floodlines were plotted on 1:2000 scale topographic maps. Where

evidénée was available, ice shove 1imits of each eVent were indicated.

L
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Section II begins wﬁth a discussion of the methddé'used in data -

' acqﬂisitﬁon.v This is followed by a presentation of the data

Timitations. In Se;t1bn 111 descriptions of the single past ex{reme

- flood event experienced in each community are presented. ForVFort

Simpson and Ak]av1k,iwhere flooding has been the most severe, detailed
accounts of the two largest recorded floods have been included. Al

reported floods of “less-than-extreme" extent are documented in the

-Appendix to this report. Also appended are descriptions of the bench

marks used‘for the f1oéd level surveys undertaken in each tommunity.




II. METHODOLOGY

Because gauging station records for most of the communities
along the Mackenzie River and in the Delta do not extend much further

back than the last 20 years, and.even then are genera]]y‘11m1ted to the i

»1ce free season."other.Sources‘of'f1ood level information had to be used

to’estab11sn historical floodiines.

\.

<a. Historical Documents - The historical documents’rev1ewed'1nc1uded:

(1 Hudson s Bay Company records
(2) ‘Roya] Canadian Mounted Po11ce d1ar1es
(3) 'Roman Catholic Church djar1es

(4) local newspapers and»fiTes

" Annual observations of spring breek;up were commonly noced in these

documents. In the event of f]ooding, descriptive information on the

date, areal extent, and, often, the cause was recorded. ‘This information

' cou]d then be qdantﬁfied by going into each settlement and actually:

Vsurvey1ng the Tevel of the areas or features descr1bed For exahp]e, if

f1oodwaters were. descr1bed as hav1ng reached the church porch in 1963,
the level of the church porch would then be surveyed to local datum, and

a specific 1963 water 1eve1 would be known




b. Photographs - Photographs offered valuable ev1dence of max1mum flood
extent provided they were taken at the time of peak stage The exact
t1m1ng of the photographs could often not be determined; in most

instances, only the flood-year was provided. The photographs were -

useful, nonetheless, in depicting 1tm1ts of ice shove activity as well as.

show1ng the general level reached. by flood waters.

{

c. Personal Recollections - Interviews with Tong-term residents in each
of the communities wete undertaken. Personal recollections on the date,
timing, and cause ef past flood events were.noted; and, information on

high water levels was surveyed to local datum.

d. - Physical Ev1dence/; When‘poss1b1e, personal recollections and-
historical data were supplemented by physﬁca]fev1dence of past flood

events and ice shove activity. Field surveys were undertaken to

“determine high water Tevels by using such ev1dence as stranded driftwood,
sediment 1ines and f1oodwater marks. Ev1dence of 1ce shove 1imits was
.provtded by vegetation trimlines and ice scars on trees. - The elevations.

~of these high water and ice Tevel indicators were surveyed to local datum.

A 1982 record spring. flood in the Mackenzie Delta made first
hand field observations possible in Aklavik. Reconnaissance aerial
surveys over the Delta enab1ed‘the cause of the flood to be determined; a

detailed chronology of the flood event was obtained; and, a water Tevel

survey of flood debris was undertaken after the passage of the flood peak.
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~'B. Data Limitations '

The sources of data used in this study varied widely from

word-of -mouth récoIIectﬁons to_physicaI~F1eId evidence. CoﬁsequentIy, a

Iimitﬁng factor to the déIInéat1on of historical floodlines was the
inherent variation in data reliability. To determine the vaIIdify of

each floodline, the sources of flood level 1nformatidh were ranked

_accqrdingifo their reliability, as shown in Table 1.

TABLE 1.
RANKED RELIABILITY OF FLOOD INFORMATION SOURCES

Physical Evidence
Photographs .
Historical Documents
Personal Recollections

WY —

Note: Information sources are listed in
: order of decreasing reliability as
subjectivity becomes necessary 1n '
their Interpretation

/

When a combination of flood information sources was avallable for one
flood event,fthephistoricaI fIbodIine was automatically based on'thé

elevation given by the most reliable data source.

Physical evidence Is the most reliable data source because-the

specific Ieve]s of high water indicators (dr1ftwood sediment, -etc )

could be surveyed in and around a sett]ement. S1m11ar11y, the extent -of

. roodng,_as\depigted in photographs, can be quantified. Water level




“information on the photograph can be transferred to pfesent'features'and _

a level survey’can<then be undertaken.

Deécrﬁptive historical documents are of Timited value because of
the difficulty in quahtjfy1ng’sueh information. 1In order to quantify the

. areal extent of flooding described, certain assumptions had to be made:

(1) maximum water levels of past floods were uniform throughout

the settlement (1}e.‘no obstruction to backwater f1ow) and,

(2’ . changes jn'ground elevations from the time historical

records wefe taken to the present are negligible.

In most historical accounts reviewed, the extent of flooding in the .
sett]ement is referred/to only in general terms (e.g. Jow-lying parts;
northern énd, etc.) or td landmarks no longer existent or fami]ﬁar (e.qg.
Batture, Byre; m1s§10n'f%e1d or frading.post). .In some cases these
1;ndmarks_were located wﬁth the aid of historical sett]ement‘p1ahs,
enab11ng'past water levels to be eStab1%shed by using ex1sting'feétures
1n the(survey. In the absence of‘spécﬁfic, quantitative details (e.g.
"water'rose 3' inside the HBCo store") a rébge of “posé1b1e" max i mum

4

flood levels was interpreted.

. Personal recollections are the least reliable data source

because a certain amount of subjectivity 1s necessary in assessing the




observor's perception of the flood eveni.f-Percepfiqns; unlike a sediment

1ine or a high water mérk. cannot be eas11y quant1f1ed Factors-that can

account for differences among peop]es' perceptions of the same flood

event include: (1) the number of f1oods exper1enced in the past (2} the

time during the flood when high water was observed; (3) where the.

observation was made (1.e. proximity to the river) and, (4) personal

threat or inconvenience. Personal perceptions of .a settlement's worst

.f]ood~year can also be 1nf1uenced by physical changes such as road

upgrading and drainage ditch construct1on A1l these factors had to be

consﬁdered When assess1ng the credibility of “the observor's perceptions

- of .the past-f1ood event,

Local obstructions to backwater flow from one ice Jam can cause

maximum f]ood 1eve1s to vary cons1derab1y ‘within one settlement (as was

the ease in Fort Simpson in 1976). To illustrate the effects of‘f1ow
obstruction on flood Teve}s 1t 1s often appropriate, provided there 1is

sufficient accurate peak water level data, fo plot a ﬂ-ood.profﬂe.

In each of the seven commun1t1es studied the data co]]ected are
inadequate to this task For most. of the h1stor1ca1 flood events

rev1ewed,_there was no systematic collection of water level data at the

_time of flooding. Other sources of flood Tevel information (resident

]reco]1eet1bns, photographs,"aréhﬂves) could not, in all cases, be

provided from locations along the entire river reach of the community.

Furthermore, discrepancies between a reco11ected.maximum water level-and ‘

an actual peak»fioodstage'wou1d Timit the accuracy of a flood prbf11e.
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Alternatively, the depiction of flood level differences for each

éxtréﬁe event was:achieved by referencing all levels to their source on

'-the-community maps. Rather than defining a flood level with varying
- e]evafions,‘a singTe flood elevation, based on the most re11ap1e.source;

was deTineated.

. N, . . . N
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TI1. DESCRIPTION OF PAST FLOOD EVENTS

The ]ocataon and genéra]\settjng are Br1ef1y d1scussed‘for each -
commun1ty. _S1tes prone to ice jamming during sprihg break-up are also
described. A chronology of hfstor1ca1 flood levels is presented for each -
.commun1ty (F1gures 3 5, 7 .9, 11, 13, 15). On each'Figure sources of
f]ood 1nformat10n are. indicated, and, a horizontal bar 111ustrates the
number of years covered by each source. For years when no information
. was ava11ab1e, no assumpt1ons ean be made about fioodﬁng; a break in tne
record meredy shows.that Journals were missing or that break-up
observat10ns were not available. Specific water levels are marked where_
records 1nd1cate a number of maximum water levels for one flood. event

For some flood-years, a range of “poss1b1e" maximum levels is g1ven this

range'aceounts.for-any ambigu1t1es in the information available.

Break—up water Tevels be1on the "perceived minimum flood Tevel"
(comparab1e to "perceptwon stage" 1in Gerard and Karpuk 1979) indicated
on each figure would not have entered any. of the sett]ed areas
Consequeht}y, no flooding wou]d have been documented or recollected. The
V'"berceived min i mum flood levels' defined for each community can be useful
data for.f1ood frequency analyses. In the Qears.when break-up
observations were made'buf no f]ood1ng‘was recorded it can safely be
conc1uded that the max1mum ‘water 1eve1 would have been be]ow the |
"perceived m1n1mum_f1ood Jlevel®. 1In years when no records are ava11ab1e

. no such conclusions can be made.

10
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Each flood chronology 1s accompanied by a descr1ption_of the

worst f]ood‘even£-1n the community's history. The sources ofvinformation

are referenced to the flood risk maps for easy location.

1'1'

,
g 'rl
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A. Fort Simpson

Fort Simpson is sttuated on the largest of a series of alluvial
islands at the confluence of the Liard and'Mackenzie Rivers (Figure 2).
The Ysland, 4§km»1ong and 1 km wide, is separated from the mainland by a

channel (tocally referred to as the Snye), 200 metres wide.

A 12 metre scarp rises from the left shore of the Mackenzie
River to the highest point on the 1s1and'(12935.m);-from this elevation .
three tsr;aces sTope gradually in a northwesterly direction toward the
‘Snye. The majorify of_the\settiement occupies the middie énd upper
_ terraces»of'the island. Abandonéd‘chahnéls.anq sToqghs predominate in

the undulating, low-1ying flats. (Photograph 1)

Past flooding events experienced in Fort Simpson have invariably

‘been caused by?1ceﬂjams during spring break-up. Factors affecfing the

T o L T Ty Yy

repeated occurrence.of ice jams and subsequent backwater f]doding at this’

site include:

- (1) the.sudden release of Liard ice/water onvstrongér intact

Mackenzie ice cove}; ﬁ‘ -

(2) ' ice passage qoﬁstr1ct10n by‘a Teft bank shoa1~at the
downstream end of Fort Simpson island; ﬁnd.

(3) another ice passage constriction 19 km downstream by an

abrupt bend in the Mackenzie Rivér.

12
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Photograph 1. Fort Simpson island viewed southeast,
upstream the Liard River, left bank of the Mackenzie River
in foreground. 07 May 1982, 1745 MDT.
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~ the banks.

Prior to 1970, a low causeway linked the southeast end of the

Asland to the mainland. The elevation of the tauseway was too Tow and

was ffequentTy’overtoppéd during spring break-up. As a result, the Liard

| water and ice would flow through the Snye ‘and enter the Mackenzie at the

downstream end of the island. .In 1970, construction of a higher causeway

‘was completed. Although the Shye:cont1n0es to £111 with backwater from
_ the downstream end of the is7and during break-up, the new causeway has

forced the Liard to enter the Mackenzie ubstream of the island. Also

common during break-up 1s° the flooding of both ends of the 1s1andﬁwhere

the lower terrace merges with the shoal area.

~ On the banks bordering the Snye, physical evjdeﬁce of pre-1970

flooding and ice shove activity was observed. Driftwood, flood detritus

and ce scars were surveyed'étie1evat1ons of up to 125 metres (see Fort

- Simpson Flood Risk Map No. 1). Sloping willow stands, and deformed and

uprootéd'tree growth 1nd1cated past ice shove activity having overtopped

15
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- Historical flood levels at Forf151mpson aré-pfesented in
Figure 3. Tﬁé\sett1eﬁent‘s h1stor9 dates from 1804; a combiete record‘of_
flood information is available from 1828. Inundation of 75% of the
~island by spf1nd'f1oodwater hés_not been uncommon. For all but three of
the flood events documented in Hudson's Bay Company journa1s, a range of
"possible" m&*1mum flood levels is given. Descriptions of f1ood'T1m1ts

from the journals were ﬁnterpreted and subsequently defined in terms of

the e\evations of the ﬁs\and's three terraces.
o
1. 1857 Flood

Date: 07 May 1857

 Cause: 1ice jam at mouth of Liard River

Chrono1ogy: 05 May - Liard breaks 1n~eér1y morning, crbsses Mackenzie
in afternoon, water covers Tow flats
06 May - open water in front of Fort, ice choked at mouth

of Liard; water rises a 1ittle: Liard moves in
evening _

07 May — ﬁce'jams in mqrn1hg; water is now very, very hﬁghﬁ
the whole island except fof.thejridge én which the  )
Fort.stahdsfis ﬁow covered with water

10 May - river in same state; immense qdant1ty of timber'on
ﬁcé |

~ ice moves a 1ittle; water droﬁs considerably in

- 11 May

evening - -

,Sourcé: Hudson S Bay Company Arch1ves (H.B.C.A. ), Provincﬁa] Archﬁves of -

Manitoba (P.A.M. ), B200 a/32 fo. 47d)

6.



" E e EREEREEEEEEARERERN

Lt

~ N
5 S ~ )
=
a8= L i 1
gz | |
s2g HUDSON'S BAY COMPANY RECORDS : LONG-TERM RESIDENT RECOLLECTIONS ~ L
@z : B
ol e~ oo N o 0 N © o [ © ~ o~
52, % =3 = 58 2 3 sz 5 3 5 %
wZaz > x> > > =3 > > > > - z - ™
0 < << < <
3% EEE =5 : 55 % % S z s = : oz
Qg = q-ﬁg" RIS L. e0 o o © - o ~ o~ o
UPPER -
TERRACE — .
MAXIMUM EXTENT UNKNOWN —-e-g g -
127.0 -
» 1 ' ]
[ § [ ] |
1 [ ] . |
: i =
Ferjes 126.0 3 .
—lg .
ge :
S w
- > -
Eo . —_—— e
3 mwoie- -
—125.0 —_— : -
z3 TERRACE | Ty T I I ——
xa - L ]
35 (R ] 1 1 ] . .
= 1nl 1 1 1 : .
LOWER Ly 1 1 I P
‘ o
TERRACE } 1240 oL 1 1 I .
"ALLUVIALY - | I - :
FLATS') | | ‘ t—
\ 123.0% T — T T T T T T ; —— T T T —
1820 1830 1840 1850 1860 1870 1880 1890 . 1500 1910 1920 1930 1940 1950 1980 1970 1880
: YEARS .
LEGEND -
M INDICATES LOWEST RECORDED MAXIMUM FLOOD LEVEL L , FIGURE 3
esesssce  INDICATES RANGE IN RECORDED MAXIMUM FLOOD LEVELS : HISTORICAL FLOOD LEVELS
— ARROWS POINT TO SPECIFIC FLOOD LEVELS SURVEYED WITHIN RANGE , _ _
mm e m  [NDICATES RANGE IN POSSIBLE MAXIMUM FLOOD LEVELS . - ] . FORT SlMPSON, N.W.T.
% PERCEIVED MINIMUM FLOOD LEVEL ‘ . .» . N




o ol ™

\
Extent:  Maximum flood level is delineated by'upper“terrace on. which

original fort buildings were situated.

1857 FLOOD LEVEL INFORMATION

Map Reference Sourte/Re11ab111ty Water Level
Number . ‘ - (metres as1)
1 - - Hudson's Bay Company journal / 3 121.5

1857 Floodline (127.5m)‘de11neated on Fort Simpson Flood Risk maps

\ ) . N

2. 1963 Flood (Extreme)

Date: 02 May 1963

Cause: ice - Jam at channel bend 19 km downstream of island

: Chronology: 31 April - Liard ice broke, stopping above island; high

flood wave behind
01 May - 1000 h - word that water level 50' above normal;

Mackenzie ice black and solid had 1ifted;
stroﬁg current in shore leads |

1200 h - ent1ré sheet of Mackenzie moves;
sbectqcu1ar strength tﬁrust1ng 20" above
banks covering half of Maékenz1e Drive

1400 h - fce slows; Jams few miles below island

1630 h - water approach1n§ NCPC

1700 h - atrstrip half flooded; water rushing
Beﬁ1nd Igloo Theatre; behind hostels, up to

7% at arena, and on across airstrip

18



' 02 May

© 03 May

04 - May

“ . 05 May.

08 May
11 May

1800 h - water poVér1ng\Macken21e Drive in front
of hospital

water levels drops 2!

2400 h -

1400 h - water peaks even more than_befbfe
1000 h - rescue helicopters com1hg

1130 ‘h - NCPC stops .

1800 h - 125 men and dogs remain on 1sland

in early hours water level drops, fear of upper
Mackenzie ice
full evacuation to Yellowknife

1200 h - water level rises at Jean Marie River;

.no sign of immediate break-up on upper Mackenzie

water level down a few feet

restdents return to island

(Photographs 2, 3, 4)

i

(Soqrce: “Fort Simpson News" in-the Catholic Voice, No. 105, p. 7-8). -

Extent: Mak1mum f1o0d Tevels surveyed from ava11ab]e'1nformat1on

sources are tabulated below. Location of sources are

keferenced for 1den£1f1catj6n on settlement ﬁap.

19




1963 FLOOD LEVEL INFORMATION

"Map Reference . Source/Reliabiiity  Water Level.
Number. : B ' (metres asl)

2 " Photograph - high water on Arena / 2 1261

3 ‘ Personal Recollection : =
T - Mackenzie Drive resident /4 126.2

4 Photograph :
' - High water behind RC Church / 2 126.1

1963 Extreme Floodiine (126.1 m) delineated on Fort Simpson Flood Risk -
maps. . ' - - '

Extreme Ice Shove Limits: Observed 1imits ‘of 1963 ice shove activity

- . along Mackenzie Drive (126-127.5 m ast1); ice
. shoved up to 6 m high on road, delineated on
" Fort Simpson Flood Risk maps.

A

- 20
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Photograph 2. 1963 Flood at Fort Simpson, viewed from
upstream end of 1sland (timing of photograph unknown;
believed to have been taken on 01 May 1963, one day prior
to peak stage). Note in foreground that water has reached
upper terrace, cutting off road to low-lying flats.

r_..’.
S == g a—#’#’u ot R %3 G “'j..:c 2
Photograph 3. 1963 flood at Fort Simpson, view of left

bank of Mackenzie at mid-island.

21




Photograph 4. Long-time resident of
Fort Simpson, Joe Lafferty, indicating
high water level (126.1 m asl) of 1963
flood.

22
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B. Fort Norman

- Fort Norman 1is s1tuated on the east bank of the Mackenzie. R1ver

'1mmed1ate1y upstream of the mouth of the -Great Bear River (F1gure 4).

The sett1ement occup1es two terraces, at e1evat10ns of approx1mate1y 60 ’
and 70 metres above sea Tevel, or 10 and 20 metres above the Ju1y 23,
1982 r1ver Tevel (48.15 m) (Photograph 5). An abandoned channel, aligned

1n an east-west direct1on to the north of the sett]ement forms a

_ depress1on wWhich f]oodwaters_have occupied.

".

" The conf]ﬁente‘of'the Great Bear and Mackenzie Rivers, where
Bear Rock rises to 400 metres, 1s prone to 1cehjamm1ng. At this site

during spring.bréak—up,:1ce Vs common1y obstructed by Windy Is]and

'extens1ve shoals and the intact ice cover at the mouth of the Great Bear

(MacKay and Mackay. 1973)
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Photograph 5. Fort Norman settlement at confluence of
Great Bear and Mackenzie Rivers, viewed downstream the
Mackenzie with Great Bear entering from the north, 20 July
1982, 1700 MDT.
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H1storic flood 1eve1s at Fort Norman are presented 1n Figure 5.

The Fort was established 1n 1810 and available f]ood records date from
1822, Accordﬁng to res1dent recollections, spr\ng floodwaters have

‘overtopped the Tower terrace of the settlement on two. occas1ons in the

past 72 years A significant break exists 1n the records between 1946

and 1905.

1. Extreme Flood Event: . 1964

Date: 28 May 1964
Cause: major ice jam ét junction of .Great Bear and ﬂackenzie
‘ Rﬁversﬁ "massive raft1n§ ofrpans and-compressioﬁ of 1ice -
wreckage resulted 1n the.deVe]opmeﬁt of an immense 1;é
'structure standing more than 9‘m'abové winter 1ce'Teve1:and .
extending 24 km upstream" (MacKay, 1965)

»Chroho1ogyt 23 May

1ce~moved_500 yards and §topped at Bear Rock

24 May - river 10' above winter ice levei
28 May ' - river still rising
29 May - river ho1d1ng, then breaking

03 June - jam broken wide opén

04 June

river all clear

(Photographs 6, 7, 8, 9)

(Source: MacKay, 1965)
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Extent:.v Maximum flood levels surveyed from available information

referenced

.1964 FL

sources are tabulated below. Location of sources are

for identification on settlement map.

00D LEVEL INFORMATION

Map Reference - Source/Reliability Water Level
~ Number : (metres asl)
1 : Persona1 Reco]]ection
- water to fence on Tower
_ terrace - - /4 - 60.0
.2 Personal Recollection
v \ - water to house on Tower '
) ‘terrace . : /4 60.2
3 _ Personal Recollection : ‘
- water to garden on lower '
, terrace _ /4 60.9
4 Photograph (no. 8)

~ water level at bank below old
Hudson's Bay Company store ./ 2 60.9
{ . oo . .

- 1964 -Extreme Floodline (

Extreme Ice Shove Limits:

60.9 m) delineated on Fort Norman G.N.W.T. map.

_Observed 1imits of 1964 ice shove activity
along lower terrace of settlement (60.5-60.9 m
asl) delineated on Fort Norman GNWT communﬁty
map (information provided from Photographs 7 &
9).
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Photograph 6. Lower terrace of Fort Norman, viewed
downstream the Mackenzie from old HBCo. yard on upper

terrace, 21 July 1982, 1020 MDT. Offers a comparative
view with photograph 7, taken from same vantage point.

o

e

Photograph 7. Extent of ice shove (60.5-60.9 m) on lower
terrace of fort Norman settiement, 28 May 1964.
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Photograph 8. 1964 flood at Fort Norman, viewed upstream
the Mackenzie River toc road below old HBCo yard, 28 May
1964. Water level surveyed at 60.9 m asl.

Photograph 8. 1964 ice shove on lower terrace of Fort
Norman Settlement, 28 May 1964.
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C. Fort Good Hope‘

Fort Good Hope 1s situated on the east bank of the Mackenzie

- River at' the mouth of Jackfish Creek, 3.2 km downstream of the northern

end of thé Ramparts (Figure 6). The settlement extends over a series of
eref.terraces and abandoned stream courses Qh1ch slope southward to the
mouth of Jackf1sh'0reek. The Fort was removed from its old s1tg on
Han1touyls1and'1n the épr1ng of -1831 when thé release of an'ice’jam at
the Ramparts sent a mass of ‘ice and watef down updn the island, -

| Supsequent breék~up flooding at the present site, 20 metres
above July 18, i982.r1ver ]eveﬁ, (21.28 m), hés been a result of ice
'jammjng 1.5 km dowhétfeam at an 1sland below the mouth of the Hare. Indian

River. Backwater has. entered the settlement via Jackfish Creek,

occupying the Tow-lying gully (a past stream coy?se of the creek)

northeast of. the Hudson's Bay Company store.

_Drifiwood was_dbserved'a1ong thevbanks:of Jackfish Creek but

~levels were not surveyed because of access difficulties.

- . . . N . .




LOCATION MAP, FORT GOOD HOPE, N.W.T.
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Hﬁétor1ca1 f]ood levels at For{fGood Hope ane preﬁenied in
Figure'7 ~ Records of flooding date back to 1823 when the fort was
]ocated on Man1tou Island. Since 183]. records and personal

recollections indicate that the Jower parts of the settiement have

“experienced f]oodingvon'threé occasions, ‘the highest occurring in 1967.

1. Extreme Flood Event: 1961.

_Date: May 1961 (day unknown)
.Causé:n 1ce jam 5 km downstream at mouth of Hare Indian River
Chronology: not available
' Exfent:‘ Maximum flood -Tevels surveyed from ava1iab1e 1nfornat10n
| sources are tabu]éted below. Location of the sources are

‘referenced for 1dent1f1cat10n on sett]ement map

1961 FLOOD LEVEL INFORMATION

Map Reference Source/Reliability . " Water Level
Number ‘ : (metres asl)
1 . Personal Recollection
- water in gu]]y below HBCo
store ’ /4 33.7
2 ‘Personal Recollection- : '
J . - water in gully below HBCo
) store. - / 4 33.4.
-3 Personal Recollection
- water in gully below HBCo - L
" store : / 4 33.7

1961 Extreme Flood1ine (33. 7 m) delineated on Fort Good Hope Flood Risk
map.
Extremq Ice Shove Timits: no evidence available.

a3
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D. ‘Fort McPherson

‘ Fort McPhersdh'1s situated on a terréce. 30 metres above sea
Tevel, on the east bank of the Peel River on the southern fringe of .the
Maékenz1e Delta (Figure 8). Two lower flood terraces l1ie between the

community and the river (Photograph 10). An alluvial plain with numerous

lakes and swamps surrounds the settlement on the landward sides.

Last Dock" Road, which follows .along the Tower flood terrace

(10.5'metrés asl1) to the norfh of the settfement, is subject to seasonal

’break4up flooding and ice shove activity (Photograph 11).

' Factors contributing to the high water ‘Tevels experienced during

spring break-up .at Fort McPherson include:

(1) spring meltwater flowing from the Richardson Mopnta1ns into
~tributary streams of the Peel River and,
(2) backwater flooding in the Peel River as a result of ice

jamming downstream of the Peel/Mackenzie confluence.
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Photograph 10. Peel River flood terrace 15 metres below
settlement of Fort McPherson, viewed north, downstream the
Peel River. 08 July 1982, 1614 MDT.

Photograph 11. Trees damaged by spring break-up ice shove
on “"Last Dock Road" - north of Fort McPherson settlement.
06 July 1982, 1800 MDT. 1Ice shove levels surveyed between
10.5-11.0 m asl.
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Historic flood levels at Fort McPherson are\presented'in

Figure 9. The Fort was established in 1840 and f]ood-records'are

aVai1ab1e from 1842. Despite the lack of neCords'covering‘break—up

events 1n'the_sett1emeht's earlier years, it is believed that the hill

" which the major1ty of the sett1ement occupies, has never been flooded.

Reco]]ections of past high water were on1y provided by res1dents 11v1ng

~at the northern base of the hi11 (Photograph 12). Flooding in 1957 is

reported to have been the highest ever experiénced.

1. ExtremeoF1ood>Event: 1957

Date: May 1957 (day unknown)
Couse:‘- unknown , B
Chrono1ogy: _ unknown
- Extent: - Maximum flood level QaS'sufveyed.from 1 Tocation at the
northern base of the hi11 occupied by the settlement.
Location of the source is.referenced below for

1dent1f1cot1on on settlement map.

1957 FLOOD LEVEL INFORMATION _

. Map Reference o ASource/Re11a5111ty ‘Water Level
~ Number . l _ . (metres asl)
1 | Personal Recollection f /4 14.4

(Photograph 12)

1957 Extreme F1ood11ne (14.4 m) delineated on Fort McPherson F1ood Risk
map.
Ice Shove Limits: Observed Timtts of 1982 ice shove activity along "Last
‘ ‘ Dock Road" (10.5-11.0 m as1) de11neated on Fort
McPherson F1ood Risk map.
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Photograph 12. Fort McPherson settlement, viewed north to
base of hi1l where 1957 floodwaters reached an elevation
of 14.4 m asl.
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E. -Aklavik

Aklavik 1s situated on the Peel Channel, a main d1str1bu£ary of

the Mackenzie River, in the Mackenzie Delta (Figure 10). The sett]ément

occub1es a promontory where the Pee].Channe1 bends sharply to the

" northwest. The Enoch and Pokiak Channels flow.into the Peel from the

southedst.  An uDgfaded airstrip occupies a sand bar bordering the east

side of the point. A low-lying area of muskeg and swamp is extensive to

the north of the settlement (see report frontisplece).

~AkTlavik is built entirely on deltalc sediments and 1s subject to

poor drainage. Nowhere does the elevation exceed 14 metres above sea

‘Tevel. With a mean elevation of approximately 10 metres above 5ea,1eve1,

Aklavik has frequently been inundated by sbrTng f]oonaters.

Extensive shoal areas and meandering channels make ice jamming a

frequeht occurrence in the Delta. Two notable ice-jam prone sites are

~Point Sepafation and Horseshoe Bend. “ Subsequent backwater f1oﬁ 1s

diverted into distributary channels ﬁn the Mackenzie Delta, among them
the(Ak1aV1k and the Peel. It is through these channels that f)oodwaters

have backed up to the Aklavik sett]ementr
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" Historical flood levels at AkTavik are'presented in Figure 11.
The settlement was established in 1918; sources of flood information were
available from 1929. The ‘worst f1ood1ng_1n the settlement's htstory/was"
expertenceo durtng the spring of 1982, when maximum water levels were
surveyed at elevations exceeding 11 metres. Flooding of comparab1e
extent occurred in the spring of 1961; visual estimates in both years

‘suggested that over 95% of the Mackenzie Delta was under water.

1. Extreme Flood Event: 1982

A

Date: 03 June 1982 ;-

Cause: ‘:Three ﬁee jamm1ng‘events_occurred downstream of Point
Separatﬁon between 24-30 May (Figure 12);.§ubseqUent
backwater flow was diverted down Peel Channel to Aklavik

Chronology: 01 June - Mackenzie flow diverted down Peel Channnel
R reaches Tow-1ying areas of Ak1avik
- 02 June - 1050 MDT - 1ice moves in front’ of sett]ement
|  black ice (with thicknesses of 1.6 - 1.8 metres
thrust on top of bank. |
1530 MDT - water level 15 cm below top a% bank at
Roman Catholic mission; water rising at rate
of 3 cm per hour, entering the Sett1ement-from
the northwest and via a 1ow-1y1ng depression
, 1400 m upstream of the promontory
2300 MDT - Peel Channel clear of ice along

a1rstrﬁp
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03 June - Flood Tlevel peaks between 0130 and OTOOJMDT

04 June - Water level drops 0.5 metres

water 1n settlement

1020 MDT - photograph 16 indicates extent of

06 June - Water level receeds to Tow-Tying area northwest

(Photographs 13, 14, 15, 16)

llﬁxtent:

L.A,‘kriwoken).

subséquent to peak stagé were as follows:

of the settlement

(0bservat16ns made by Andy Tardiff from Aklavik airport terminal and

Water levels surveyed at Aklavik airport prior and

Date Time ‘Water Level
(MDT) (metres a.s.1.)
28 May - 1637 8.30
30 May 1432 8.74
31 May 1500 9,05
.~ 01 June’ 1823 9.72 .
02 June '1400 10.60
1710 10.69
2300 10390
46
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Date o Time. - Water Level
{ (MOT) . (metres a.s.1.)
© 03Jwme - 0130-0700 | 10.96 (peak stage)
| 1100 . 10.78
o ©10.84
| %40 10.78
04 June . 1045 | . 10.49
| L « 10.46
i ' . . -
08 June ’ 1216 - 9.35

1425 . S 9.8

" {Water 1eye1s surveyed,from TBM (natl in power pole at NE corner of

airport term1ha1 building, é]évation = 11.754 m) by F.E. Parkinson and

A.C.D. Terroux.)
Max 1mum f1ood levels surveyed from_bther locations in the
'set£1ement'ére tabulated below. Location of sources are

referenced for identification oh.sett1ement.map;‘

1982 FLOOD LEVEL INFORMA TION_

> Hap_Referénce . Source/Reliability - Water Level
Number : . (metres ast)
1 | Physical Evidence 1
~ sediment 1ine on fence /1 11.08

(Photograph 17)

-4



2 ' Physical Evidence , ,
~ flood debris on airstrip /1 . 11.05
3 Physical Evidence -
- sediment 1ine.RC-Mission / 1 11.09
4 . Physical Evidence .
: - high water mark on house / 1 11.09
5 - - Personal Recollection o /4 11.01
) Physical Evidence
- - high water mark on house / 1 11.02
7 o Personal Recollection ' /4 11.07
/ 4 - 11.04

'8 _ Personal Recoliection”

Extreme 1982 Floodline (11.09 m) delineated on Aklavik Flood Risk map.

Extreme Ice Shove Limits: Observed 1imits of 1982 ice shove activity
Co ~ along west side and southern tip of promontory
(10.5 ~ 11.0 m as1); grounded ice pans at
northern end of airstrip (11.0 m asl),-
delineated on Aklavik Flood Risk Map.
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Photograph 13. 1982 flood at Aklavik, viewed upstream
Peel Channel from in front of Roman Catholic Mission, 02
June 1982, 1400 MDT.

Photograph 14. Ice shove'on road in front of old HBCo.
store, Aklavik, 02 June 1982, 1350 MDT (black ice
thicknesses between 1.5-1.8 m).
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Photograph 15. Floodwaters inundating main road in
Aklavik, viewed 1 block north of HBCo. store, 02 June
1982, 1305 MDT.

S et

Photograph 16. 1982 Flood at Aklavik, viewed upstream
Peel Channel, 03 June 1982, 1020 MDT, between 3% and 9
hours after peak stage.
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Photograph 17. Sediment line on fence indicating high
water level of Aklavik flcod (11.08 m asl), 18 June 1982,

1400 MDT.
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2. 1961 Flood

Date: 02 June 1961

Cauée: ice jam at mouth of Aklavik Channel entering West Channel;

fce jam at mouth of Peel Channel at Middle Channel.

Chronofdgy: 29 May

30 May

‘1632 h ice broke in fronthof Aklavik and began to ‘

move out followed by large amounts of si1t-
discoloured Mackenzie 'black tce'. The Mackenzie
black ice moved thfough the soﬁthwest side of the
delta via the 'mouth of the Peel’ (where it
enters the Mackenzie §1ver) and also through-

other channels, such as Esau and Enoch channels.

Late in the day an ice Jam formed at the mouth of
Aklavik Channel where 1t enters West Channel,

thus backing Peel Chénné] water into the lower

portions of Aklavik., The ice jam formed from ice

moving down Peel and Aklavik channels.

1200 h the ice Jam at the mouth of Aklavik
Channe1 broke, rapidly 1owér1ng the water Tevel
upstream at Aklavik. ~Mackenz‘le River ice
cont1ﬁued fo flow and jam; with a resulting f1se

1n_water at Ak1av?k.
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© 31 May

1 Juhe

By evening watér Tevel had reacﬁed the floors of

the tents and shack§ situated on the rfver bank

opposite the Anglican Mission.

Water continued to rise during the day at an

‘average rate of 3/4" per hour. Several families

were evacuated from Tow-lying areas inland to

higher ground.

An aerial survey showed an unbroken ice sheet

across Middle Channel immediately above Horseshoe

Bend. The Channel was plugged with loose ice

back to Point Separation; the mouth of the Peel

was b}écked by Mackenzie ice but the Peel Channe!

" itself was open to Aklavik. Half to

three-quarters of the southwest part of the'delta

was inundated.

Water continued to rise all day, until it was 3
feet deep in the middle of the settlement, and .

reached a height of 16 to 17 feet above low water

 1éve1. ‘At this stage all the roads were.

inundated except for the strip extending from the

river to the old North Star Hotel. Canoes were

- used throughout the greater partiof the

settlement. Rain fell in the'evenihg and most of

the night. .
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2 June

3 June

4 June

5 June

6 June

7 June

Rain fell during the day and the watér_continued.

to rise.

Rain fell during the night and all day. By
1200 h the ice-jam at the mouth of the Peel had

broken. By 2400 h the water level had dropped 2".

Water Tevel dropped 10" during the day;

Water began {o rise slowly again. An aefia]

‘survey showed that ice was moving down Middle

Channe1'32‘km downstream of Horseshoe Bend and

‘was also go1ng out the distributary channels.

Over 95 percent (visual estimate) of the delta

was under watef.
Water level dropped 10" overnight.

Water Tevel continued to drop steadily.

(Sourcé: Chronology abstracted from Flood Réport written by

~R.C. Timmins - Dept. of Northern Affairs and Natural Resources)

. Extent: Maximﬂm flood levels surveyed from ava11ab1e 1nformét10n

sources are tabulated below.
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1963 FLOOD LEVEL INFORMATEON

‘Source/ReTiabi1ity

-water Level
(metres asi)

Personal Recollection

Personal Recollection

Personal Recollection

Historic Document

—~ Roman Catholic Church diary /

Personal Rec011é£t1bn-

"Personal Recollection

Personal Recollection

/
/

10.6
10.6
10.8

10.8
111
1.2

1.2
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F. Fort Liard

Fort Liard 1s situated on the south bank of ‘the Liard River,
329 km upstream of the Mackenzie/Liard confluence (F1gure 13). The
Pet1tot,R1§er f]ows 1nfo the'L1a}d immediately upstream of fﬁe
settlement, The settlement occupies a river ter?acefthat s,
approgimate1y 8 metres :above the shoals at the moufh of.the Petitot; the
_elevation of the térrace decreases by 2 metres in a downstream |
~d1reét10nt An abandoned channel of the Petitot River d1s§egts the
commUn1ﬁy's Tow-1ying afea below the RC mission and the old Hudson's Bay

Company store.

.Fidodﬁﬁg caused by ice jams during spring break—up s not a
commpn:occurrencevat Fort L1ard. Paét extreme flood levels experienced
- at Fort Liard have jnvar1ab1y occurred during open water season,
(typica]1y in June and Ju1y)§ Factors caﬁsing the hﬂgher éummer stage
“include: (1) intense ‘storm eventé and, (2) subséquent rapid snowmeit in

- the mountainous regions of the basin.

_ - Ice Jamming du}iné spring bfeak-up, however, has caused the
'Vsetfjementlto.f1ood on occasion. The Petitot River, which normally
breaks up prior to the L1ard'RTver (1até Apri]-eaf]y May) may jam at the
.m0uth, forcing backwater to flow through the community via the abandoned
Petitot Channel. In the absence of Petitot ice Jamming at the

L1ard/Pét1tot confluence, the Petitot will initiate. the movement of lower




~ FIGURE 13 LOCATI

ON MAP, FORT LIARD, N.W.T.

SCALE 1:50,000 ,_
1 . 2 3 Km
3

=S ==
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_~Liard ice (ice downstréam of the conf]ueﬁce); Iée'jah prone sites

include an island in a river bend approximatliey 5 km downstream, and at a

series of islands, including Big Island, first appearing 15 km downstream

‘of the townsite.
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Historical flood levels at Fort Liard are présented in

o Figure 14. The settlement was established in 1822'and avallable flood .

records date back as far. . Summer floods in 1920 and 1977 were the worst

- experienced in the settlement's history.

1. Extreme Flood Event: 1977

Date:  2-6 June 1977 (Grey and Jasper, 1978)
Cause: extreme sﬁmmer storm event: heavy‘precip1tat10n, rapid
. | shdwme]t in the mountains ahd‘subsequeht rapid .local runoff.
Chfonologyf not availab]e A
Extent:  Maximum flood levels surveyed from available 1nf6rmat10h'..
| ‘sourceé are tabulated below. Location of sources are-

referenced for identification on settlement maps.

1977 FLOOD LEVEL INFORMA TION

Map Reference Source/Reliability Water Level
Number - : {metres asl)
1 - Personal Recollection / 4
: — water across main road east 4
: - of Beaver Ent. store 2141
2 Personal Recollection- / 4

- water below RC mission house _ 214.1

1977 Extreme Floodline (214.1 m) delineated oh ForttLﬁard\GfN.N;T. map.

Extreme Ice $hove'L1m1ts: " no evidence available.
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G. Nahanni Butte

i

Nahanni Butte is situated at . the confluence of the -South Nahanni

. and Liard Rivers, 146 km upstream of the Liard/Mackenzie junction. The

settlement occuples a re]ative]y-f]at»r1ver terrace on the south bank of
the South Nahanni River (Figure 15). The mean elevation of the settled
area is 182 m above sea level, or approximately 6 metres abovevthe_Augusf

16, 1982 river level (176.33 m).

No past flooding incidents céused-by spring break-up of the

Liard River have been reported at Nahanni Butte. Summer flooding {(June,

duiy) however, has occurred. The 1ate'break—up.of the South Nahannti-

River (due to Tate:sn0wme1t-1n the mountains) and extreme summer storm
events have, on three occasions, caused summer river levels to excéeé

bankfull stage at the settlement.

. On the north bank of the South Nahanni River, the Parks Canada

field headquarters is approximately 3 ‘metres above the August 16, 1982

- \ :
river level (3 m below the e1evat1gn of Nahanni Butte) - Consequently,

f]dod1ng on this low-lying river terrace is common during the break—up'gf

the South Nahannti.

Bl
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FIGURE 15 LOCATION MAP, NAHANNI BUTTE, NWT :
' SCALE 1:50,000
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Historical flood 1e§els at Nahannt Butte are presenﬁed‘in

Figure 16._ The settlement has only expandedvto its present pobuiét1on'1n‘_
the past twenty years as people moved 1n ffom the1r.bush cahps.

' Recollections of past f1ood1ng.déte from,1§19; “The summef flood of 1977

~was recalled as being the h1gﬁest experiénced since the early 1900s.

C -

1. Extreme Flood Event: 1977

Date:  2-6 June 1977 (Gréy and Jasper, 1978)
V'Cause:. summer flood: intense storm event, rapid runoff from
' mountains | | |
Chronology: .ndt'ava11ab1e |
Extent: . Maximum flood 1eve19 éﬁrveyéd-from available 1nfofmat1on
| | soufcés are tabulated below. Location of sourcés are

referenced for identification on settlement map.

1977 FLOOGD LEVEL INFORMATION

Map Reference . Source/Re11ab111ty Water Level

Number - A ‘ ‘ (metres asl)
1 Photograph
’ + - water level on porch of '
A . teacher's house - /2 182.1
2 . Photograph )
- water level-at nurs1ng :

: -~ . station . . - /2 181.8
3 Photograph

: - watéer level on road west N _

of school / 2 181.7
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4 - Photograph
’ - water level on fence at Y ‘
: " school : /2 . .182.2
5 Personal Recollection /

182.2.

(Phofbgraphs used as evidence are on file K
in the Nahanni National Park field headquarters 4 N
at Nahanni Butte, N.W.T. ) !

1977 Extreme Flood1ine (182.0 m) de]ﬁneated on Nahanni Butte G.N.W.T. mab
(Because the exact timing of the photography is unknown, the average
_of the water levels (182.0 m) 1s designated as the extreme f1ood1ine)‘

Extreme Ice Shove Limits: no evidence available.
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CONCLUSIONS

F]ood11nes for seven Mackenzie Basin communities have been.

estab]ished on the bas1s of extreme h1stor1ca] f1ood events. Sources of

water Tevel data varied in reliability. As a consequence, the accuracy

of:f1ood1ﬁhe-de11neat1on was Timited in some communities.

Three of the seven designated floodlines were established
ent1re1y on the basis of long~-term resident recoliections: Fort
McPherson (14.4 m), Fort Good Hope (33.7 m) and Fort Lﬁard‘(214.1 m).

More reliable flood1ines for Fort Norman (60.9 m) and Nahanni Butte

.(182.0 m) were based on personal recollections substantiated by
_ photographs of-extreme events. The 1857 floodline for Fort S1moson

(127 5m) was 1nterpreted from a Hudson's Bay Company d1ary account

(

Because-of the amb1gu1t1es in the 1nformation provided, an extreme 1963
floodline (126.1 m),'based upon more reliable information, was defined.

A 1982 record.f1ood at Aklavik enabled water level surveys to be

~conducted prior, dur1nq and subsequent to .inundation of the settlement.

The ‘extreme floodline (11;09’m) was hased ent1re1y.upon physical evidence.

The Timits of ice sthe varied considerably within areas of one
§ett1ement during thejéame flood event. Because of the unpredictability
involved with the random occurrence of ice shove activity, no single
extreme ice 1imit was delineated on the settlement maps. Rather, the use

of arrows on the maps indicates observed areas of past ice shove act1v1ty




. Tce shove 1imits for specific flood evént§‘1nclude£ Aklavikt

©10.5-11.0 m (1982), Fort Simpson: 1?6-}27.5 m (1963), Fort Norman:

60.5-60.9 m (1964) and Fort McPherson: 10.5-11.0 m (1982).

For the most part,'f1oodiﬁg in the Mackenzie valley communities

was caused by spring ice jams, whereas, flooding in Fort Liard.and

'Nahénn1'Butte was reiated to summer storm events.
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APPENDIX A
DESCRIPTIONS OF BENCH MARKS USED IN WATER LEVEL SURVEYS

A At the time field work was carried out, Flood Damage Reduction
(FDR) F1ood Risk maps were ava11ab1e on]y for Fort Simpson and. Ak]avﬁk
" For the remaining communities, Government of Northwest Territories ( GNWT)

Community Maps»were used. Bench marks used in the water level surveys

. are descfibed be1ow:

- - - ‘ -

N R N N S - - A

Fort Simpson BM-3 ' Iron post driven in ground,

o _ ' located 7 m SE of Water Survey of .
Canada (WSC) gauging station and
2 m upstream of 15 cm poplar.

Elevation: =~ 124.192 m (tied into Geodetic
’ . Survey of Canada, GSC).

Fort Norman P30ET - © Brass tablet in top of concrete
incinerator pad (1.5 m square),
9 mE of old HBCo. warehouse.

Elevation: 70.519 m (established by Dept. of
. : Public Works, tied into GSC).

' Fort Good Hope  75T005 - Brass tablet in south face of
" concrete foundation of Our Lady of .
Good Hope Church.

Elfevation: . 39.978 m (GSC)
757008 : Brass tablet in NW-foundation of
- NCPC building along road at north
end of town. ;
Elevation: , 43.801 m (GSC). (Note: foundation

‘has shifted; elevation is
inaccurate. )

An assumed. elevation of 44.801 m
“was used for the water level
surveys; this elevation
corresponds to the contour -
elevations given on the Fort Good
Hope Flood Risk map.

~
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Fort McPherson 787029 : Brass tablet 4 m from NE corner of
: ‘ T foundation of RCMP bullding.
Elevation: ©. 23.858 m'(GSC)
Aklavik AK-5 . lron-post driven in ground,

Tocated 200 m S of RCMP building on
N site of road leading to DPW
Transient House.

Elevation: 10.97 m (FDR 'Flood Risk map)
TBM Nail in power pole at NE corner of
, _ a1rport terminal building.
Elevation: p 11.754 m (local datum tied into
~ AK-5)
 Fort Liard : BM .~ Spike in tree, located at NE
: : ‘ : "~ corner of. WSC gauging station.
Elevation: 213.29 m (established by B.C.
~ Hydro/Underhi1] surveys, tied into
‘ GSC)
~ Nahanni Butte - TBM Bottom sp1ke on flagpole, located -

10 m W of school bui]ding in
school yard.

‘ Elevation: 183.1 m (local datum with assumed
' ~ elevation to correspond to contour
elevations ~on Nahanni Butte GNWT
map .

~The error of closure 1s less than 0.015 m for closed circuit surveys.
For surveys undertaken in the outer 1imits of a community (e.g. south

~ bank bordering Snye, fort Simpson) the nearest spot height on the FDR or
GNWT map was used as survey datum

A-2
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APPENDIX B
PAST FLOODS OF WLESS-THAN-EXTREME" EXTENT




N

- PAST FLOOD EVENTS
Fort Simpson, N.W.T.

DATE CAUSE CHRONOLOGY . | WATER LEVEL EXTENT SOURCE OF FLOOD LEVEL INFORMATiUN
04 May 1828 iée jam downstream 27 April - Liard R. breaks up - lower part of island { H.B.C.A., P.A.M., -B200 2/9
' 04 May - Mackenzie breaks through | under water: . _
- ice thrusts on bank 124 -~ 125 m.

preventing vision of
people on right bank.

15 May 1830 Liard jce impeded by| 04 May - water visible on ice; Tower part of island | H.B.C.A., P.A.M., B200 a/11

w
L intact Mackenzie ice very cold, very tittle under water:
thaw. : 124 - 125 m

15 May - ice up Liard as far as
can be seen is broken.'
- kept back by Mackenzie
jce; broken ice topped
over bank level,
- water all over lower
* parts of istand :
18 May - water still rising; fell

over night.
25 May 1832 jce jam downstream | 16 May - Liard moves and jams; Tower part of island H.B.C.A., P.A.M., B200 a/13
water still. ) under water:

20 May - Liard water level rising; 124 - 125 m
ice moves in p.m. .
22 May - Liard ice heaps across
. Mackenzie; 2 pm Mackenzid
~in motion, stopped at
sundown . o
23 May - ice stationary. )
25 May - water Tevel rises; lower
' parts of island fiooded.

- R : ' . . N
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. PAST FLOOD EVENTS

* Fort Simpson, N.W.T.

DATE

CAUSE

CHRONOLOGY

WATER LEVEL EXTENT

SOURCE OF FLOOD LEVEL INFORMATION

13 May 1855

15 May 1875

08 May 1882

{

ice jam downstream

sudden break-up

ice jam downstream

12 May

13 May

14 May

13 May
15 May_

16 May -

17 May

06 May

08 May

‘most parts of the island

- Mackenzie all the way.

‘water very high; half of

Liard breaks in a.m.j;
cuts across Mackenzie in
evening .
‘Mackenzie drifting full
all day until stoppage
at 4 p.m.; water rises
instantaneously drowning

ice thrust dangerously.
high -
Liard drifing ice all
day -

Liard cuts half way
across Mackenzie -in p.m.
Liard cuts -across

Mackenzie ice drifting;

the island is drowned.
conditions the same.

water very high; into ths
mission field and all
around the church and
part of the company field.

water on ice; Liard )
breaks in a.m.; water

covered Batture (causeway)

water rose 4' above bank
below Byre (barn).

- most parts of the
island flooded; rose
over the terrace at
the end of the field:
126 - 127 m ’

- half of .the island
drowned:
126 - 127 m

- water covered old
causeway; -over bank
at barn: :

i25m

H.B.C.A., P.AM., B200 a/32

H.B.C.A., P.A.M., B200 a/33

H.B.C.A., P.A.M., B200 a/36




PAST FLOOD EVE
Fort Simpson, N

NTS
LT

DATE

CAUSE

CHROMOLOGY

WATER LEVEL EXTENT

SOURCE OF FLOOD LEVEL INFORMATION

05 May 1883

€-4

13 May 1888

/ -
Liard ice impeded by
intact Mackenzie ice
and
Ice jam downstream

sudden break-up; ice
jam below island.

01

02
03

05

07
08
12

13

15

May

May
May

May

May
May

May

May .

May

"water falling very fast.

Liard came down very
suddenly at 2 a.m.; jce
covering the Batture;

remained stationary unti]

p.m. and then cut across
Mackenzie. )

Liard starts and moves:
Mackenzie ice very strong
Liard water rises 4'.

at 1 a.m. ice from the
round island made a move
then blocked, shoving up
well onto the bank over
30'; Ice jammed downstream
water rose 15' covering
the bank at the barn.
water level down 5'
water gradually falling

at midnight Liard came
down, cutting across
Gros Cap then jammed.

at 4 p.m. water/ice

came down with big rushs
Jjammed again; water from
the Snye came in over the
island by the Byre and
made a regular river
jce piled-high on cause-
way.

- water covered old

causeway; over bank
at the barn:
125 m

- water over bank at
barn:
125 m

H.B.C.A., P.A.M., B200 a/36

H.B.C.A, P.A.M, B200 a/38
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| PAST FLOOD EVENTS
Fort Simpson, N.W.T.

" DATE

CAUSE

CHRONGLOGY

1 WATER LEVEL EXTENT

SOURCE OF FLOOD LEVEL'INFCRMATION

22 May 1892

16 May 1309

12 May 1918

ice jam downstream

ice impeded -in front
of Fort by intact
Mackenzie ice -’

jce jam at lower
end of dsland

17 May

21 May

j22 May

23 May

16 May

17 May
18 May

ZOIMay
07 May

N8 May -

09 May .

"jce jams lower end of

Liard R. breaks up at
0645 h. ‘

ice jam forms bank to
bank at WiTlow Island .
water level rises 25';
covering bank below Byre,
and over bank at mission,
running through garden.
water rises 2' more in-
morning; water down 15'
in evening -

ice from Liard moves dowq
with a rush at 0130,
filling bank to bank;
water rises 20-25°'.

Tower flats flooded;
water.within 6' from ton
of bank at mission; 1530
ice jams in front of forﬂ
water up and down a11-da%
jam still holds in front
of Fort

jam breaks; water drops

water visible on ice
Liard breaks across
Mackenzie:

1ﬂam,fhmﬁngfhts;

| - lower part of

- over bank at RC
mission:
126 - 127 w

- flats flooded; watey

running through middig
of istand; within 6'
of top of bank at
mission:

124 - 125 m

island under water:
124 - 125 m

H.B.C.A.,-P.A.M., B200 a/39

H.B.C.A., P.A.M., B200 a/

H.8.C.A., P.AM., B200 af




PAST FLOOD EVENTS
Fort Simpson, N.W.T

DATE-. CAUSE o CHﬁONOLOGY WATER LEVEL EXTENT SQURCE OF.FLOOD LEVEL INFORMATION
07 May 1957 ice jam in front of | 05 May - sunny and warm; Liard - bankfull stage, Royal Canadian Mounted Police diary
i settlement ) breaks partially flooding
06 May - ice moves in front of flats:
settlement; jams at 1741, 124 - 125 m

07 May - water level reaches
bankfull, partially
~flooding flats and in
front of experimental
- farm.
10 May - ice moves in mid-channel

G-9

- Personal Recollection (end of airstrip)

13 may 1972 ice jam downstream 13 May - peak water level 124.2 m
) S {detailed chronology _ 125.0 m - Photograph {water at fence at Forestry)
not available) o 125.0m - Photograph (Simpson Air hangar)
! 125.0m - Photograph (Mackenzie Drive - north end
’ 125.3 m "~ Personal Recollection (cabin on flats)
126.1 m - MacKay, 1973 (1.5 m in Esso supply depot
May 1976 unknown {detailed chronology not avai]ab?ﬁ) 123.7m * - Per;ona] Recollection (water juét acrosy
{day unknown) *ADiscrepanCy of 1.5m in Eg$é2§r§§CkenZ1e Drive in front of
f}$0dt1?vegsd5§rZEyeg1:tDr Y 124.4 m - Personal Recollection (SW side of town)
T S ding g e B 124.4 m - Personal Recollection (cabin on fiats)"
caleulations %ade by 125.0 m ~ Personal Recollection (trailer on flats)
L * - § - . .
, F.E. Parkinson (Lasalle . 125.2 m ‘ i§:;§?§1 Reco]]ec§1on (Simpson A1r
Hydraulic Laboratory Ltd.) 125.3 m - High water -mark (cabin on flats)

an ice plug would have had
to push up into Snye 735 m
to account for extra 1.5 m
water level rise at air strip
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PAST FLOOD EVENTS
Fort Norman, N.W.T.’

DATE

. CAUSE

CHRONOLOGY

WATER LEVEL 'EXTENT

SOURCE OF FLOOD LEVEL INFORMATION

.27 May 1843

May 1972 .

L {day unknown)

ice jam downstream

17 May -

21 May -

25 May -

27 May -

28 Méy -

water level rising
water immensely high;~

‘jce still firm.
jce starts in p.m.; stopp

ice took a start today
and at present the water
is at our door.

water level down, ice
left. ’

(not available)

- no. flooding of settlemeént but

ice blocked channel from bank
to bank for a week; ice shove
extensive along bank of 1ower
terrace

-~ -maximum extent
“unknown;

minimum level:

60.0 m (bankfull}

- bankfull stage:
60.0 m .
(Tower terrace)

H.B.C.A., P.A.M., B152 a/23

‘Personal Recollection & Photograph




- PAST FLQOD EVENTS )
Fort Good Hope, N.W.T. ‘

DATE CAUSE CHRONCLOGY WATER LEVEL: EXTENT SOURCE OF FLOOD LEVEL INFORMATION
26 May 1831 release of ice jam | 24 May - water level rising; - - Manitou Isiand H.B.C.A., P.AM., B8O a/9
(ofiginaf at Ramparts ‘ice breaks up; moves for entirely under :
site of fort : : one hour downstream then water:.
} on Manitou Is stops. 3' over bankfull
: : . 26 May - water at bankfuil stage.

- at sunrise Upper Rampart
jce comes down with
great velocity; soon
after water was rushing . . )
into the fort, reaching -
3' in the stores-and
houses. - ’

- by noon'water drops 2',
drawing off gradually

27 May - water rises-a second
time, again rushing into

L-9

the fort .
78 May - ice piled high (20') on
banks. ] .
30 May - water receding fast : : R
17 May 1911 Ramparts ice jams 07 May - ice ievel on Mackenzie 32.5m H.B.C.A., P.A.M., B8O a/30 (water rises
(present site) | downstream rises o to low point at mission
16 May - Ramparts ice comes down 32.5m. Personal Recollection ( gully below HBCo.]"

_ and jams downstream
17 May - ice moves; river clears.
-~ 730 p.m. water rises fasty,
overfiows Jow point at .
the mission s
- 1000p.m. Mackenzie ice 1
down, all broken.
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PAST FLOOD EVENTS

. - Fort Good Hope, N.W.T.
DATE i CAUSE ' CHRONOLOGY ) ' VWATER LEVEL EXTENT " SOURCE OF FLOOD LEVEL INFORMATIUN
+ May 1976. e jam 8 km - : (not'ayai1ab1e) . ' 33.2m . Personal Recollection
‘{day unknown)| downstream; ' . ’ | - House in gully below HBCo.
- : backwater entered ’ 33.5m Personal Recollection
- gully beléw HBCo . - house in gully below HBCO.
via Jackfish Creek - 33.0m ' Personal Recollection :

- house on east bank of Mackenzie

8-4




PAST FLOOD EVENTS
Fort McPherson, N.W.T.

DATE . CAUSE - CHRONQLOGY - WATER LEVEL EXTENT SOURCE OF FLOOD LEVEL INFORMATION

May 1973 unknown 1 {not available} - . 13.70 m ) |1 High water mark drawn on old water -
{day unknown) ’ . treatment plant building '

- sediment Tines visibie on trees near

24-29 May 1982 | Mackenzie River ice {detailed chronology not 13.8 m
w {day of peak Jjammed 35 km - availabte) : ) 13.7 m tank farm, north of settlement.
1 flow unknown} | downstream of Point | * - flood peak between 24 - 29 May 13.7 m ; .
o Separation from . ) 13.9m - Personal Recollection {water to fork on
24-29 May ‘ - "Last Dock" road)
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PAST FLOOD EVENTS
Aklavik, N.K.T.

25 May 1963

ice jam downstream

unknown

02 June

03 June

04 June
06 -June

21 May -

22 May
23 May
25 May

stops and moves and
stops; ice starts to
pile up on bank and
road.

7 p.m. INUNDATION.
water very high;
boardwalks displaced.
water down 4".

water retreats.

ice breaks, moves 200 m
then stops. . :

ice pushes %a.m., stops.

river clear by noon
water rises; at 4p.m.
Tower parts of Aklavik

.are flooded.

in evening water drops
an

RC mission:
10.5m

- lower parts of
Aklavik flooded:
10.0 m

DATE CAUSE - CHRONOLOGY WATER LEVEL EXTENT SOURCE OF FLOOD LEVEL INFORMATION
05 June 1933 unknown 05 June - River breaks; ice. . - water over 1' over | H.B.C.A., P.A.M., B378 a/2
: movement commences bank in front of ‘

water is very high and HBCo.- yard: .

over 1' of our plank 10.8 ' m

walk at the edge of the ’ -

river, ,

. 06 June - ice moving out ‘.
08 June - ice thrust into HBCo.
‘ yard.

02 June 1962 01 June - ice moves-at 630 p.m.; |- water over bank at

Roman Catholic Church diary, 1962

Roman Catholic Church diary, 1963




PAST FLOOD EVENTS.
‘AkTavik, N.W.T.

DATE . CAUSE CHRONOLOGY WATER LEVEL EXTENT SOURCE OF FLOOD LEVEL INFORMATION

29 May 1971 ice jam downstream | 27 May - ice moving | water flooded lower | Roman.Catholic Church diary, 1971 |
29 May - ice leaves for good 1p.m| parts of viliage;: ' :
) - water high: 1' from top | 1' from top of bank
of bank in front of in front of mission:

mission. : 10.2 m
31 May - water drops 6"

® 31 May - water drops 1’
= 01 June - water drops 4'
05 June 1972 unknown 03 Jdune - ice moves a little 10.5m - .Roman Catholic Church diary, 1972
04 Jdune - ice moves; water is {water over top of bank)
2' from top of bank 10.7 m | - Personal Recollection {west side)
05 June - Peel Channel clear in 10.7 m - Personal Recollection {central)

front; lower parts of
R village flooded.

! ' » 06 June - water goes over bank

' ' in front of mission

07 June - water drops sTightly

-.-----'-_'------‘-l-.---‘-
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PAST FLOOD EVENTS
Fort Liard, N.N.T.

DATE CAUSE - . CHRONOLOBY | WATER LEVEL EXTENT | SOURCE OF -FLOOD LEVEL INFORMATION

30, April -1828 | ice jam downstream 23 April - Petitot R. breaks up. | - maximum extent H.B.C.A., P.AM., B116 a/6
’ of settlement | 24 April - Liard ice shorefast unknown:
.| 29 April - water rising fast minimum water
3n April - water all about fort; ievel of 213.0 m|

ice Tevel with banks
01 May - ice jam released below;

P water drops 10'.
™ 10 May- 1896 ice jam downstream 08 May - Petitot R. breaks up. - maximum extent | H.B.C.A., P.A.M., 8116 a/25
. . 10 May - Liard breaks early in. unknown:
) - a.m. and jammed below; minimum water
’ water and ice over -bank level of 213.0 m

' covering fort for 4 days.
16 May - water level dropping

© July 1920 summer flood: heavy | "(detailed chronology not -~ : 214.0m “| - Personal Recoliection (3' HBCo. store)
{day unknown) | rainfall; Fort - |~ avaijlable) 2147 m - Personal Recollection (water Just below
Nelson R. flooded. , . RC mission house) [
_June 1972 ice jam downstream Petitot R. pushed out Liard ice; . 210.9 m - Personal Recollection (water filled
{day unknown) | (Spring break-up) | ice jammed approx. 3 mi. below ‘ _ : abandoned channel near edge of L1ard
: Jee jam downstream | settlement; Liard backwater ‘into ) River bank
abandoned channel in Tow-1ying . .
~area of town. . ) ‘
10 May 1982 |ice jam downstream | Prolonged ice jam downstream : 211.09 m - Persona? Recollection (water across
: cansed Liard water to back up road at abarconed channel.

into the .downstream end of

abandoned Petitot channel, and’
overflow halfway across the road.




" PAST FLOOD EVENTS
Nahanni Butte, N.W.T.

DATE

CAUSE’

CHRONOLOGY

WATER LEVEL EXTENT

SOURCE OF FLQOD LEVEL INFORMATION

June 1961
: ~ |{day unknown)

29 July 1972

€l-9

summer flood

summer fiood:
heavy rainfall for
duration of 1 week

(not availabte)

(not available)

182.0m

1801 m

- Personal Recollection (old school’
surrounded by water)

-~ Personal Recollection (bankfull stage)
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