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FEDERAL PROVINCIAL FLOODPLAIN MAPPING AGREEMENT

FLOODPLAIN MAPPING STUDY

LAKELSE RIVER AND LAKE

PREFACE

The purpose o f  t h i s  design b r i e f  i s  t o  present a  descr ipt ion o f  the
methodologies used and resu l t s  o f  the study undertaken t o  del ineate
the f loodpla in  f o r  Lakelse River and Lake, Drawings 88-29, Sheets 1
to 6 ,  Appendix 4 .

1. Location

The study area i s  located (Figure 1 )  approximately 15 km south
of Terrace, i n  t h e  Coast Mountain System, one o f  t he  s i x  main
physiographic r e g i o n s  o f  t h e  P r o v i n c e .  M e a n  a n n u a l
precipi tat ion i n  t h e  s t u d y  a r e a  exceeds 2 5 0  cms (Appendix
1.1).

Lakelse Lake i s  l oca ted  wes t  o f  Highway 3 7  which connects
Ter race  a n d  K i t i m a t  i n  t h e  R e g i o n a l  D i s t r i c t  o f
Kitimat-St ik ine.  F i g u r e  2  i s  a  k e y  map wh ich  shows t h e
location o f  t h e  6  f loodp la in  mapping sheets produced f o r  t h e
study area.

2. Background

2.1 General

Lakelse Lake, a t  normal mean) l ake  l eve l s ,  has a  surface area
of approximately 14.3 km a n d  a  t o t a l  drainage basin o f  near ly
400 km2. M a j o r  i n f l o w s  a r e  provided b y  Wi l l iams Creek and
Schulbuckhand C r e e k  w i t h  H a t c h e r y  a n d  F u r l o n g  C r e e k s
contributing t o  a  l e s s e r  e x t e n t .  O u t f l o w s  a r e  conveyed b y
Lakelse River i n t o  the Skeena River.

Major f l ood ing  events  genera l l y  occur  i n  t h e  f a l l  a f t e r  t h e
i n i t i a l  s n o w f a l l .  W a r m i n g  t r e n d s  i n t r o d u c e d  b y  h e a v y
rainstorms r a i s e  t h e  f reez ing  l e v e l  me l t i ng  t h e  snowpack and
result  i n  a sharp r i s e  i n  lake leve ls .

Staff  o f  t h e  Regional D i s t r i c t  o f  K i t i m a t -St ik ine obta ined
information w i t h  respect  t o  h i s t o r i c  f l o o d  l e v e l s  o f  Lakelse
Lake (Appendix 1 . 2 )  i n  t h e  summer o f  1974 a s  p a r t  o f  a
documentation o f  f l ood  data w i th in  the  Skeena River  watershed.
Data f o r  t he  f loods  which occurred i n  1935, 1958 and 1965 are
contained i n  the documentation.

The M i n i s t r y  adopted a  1 : 2 0 0  y e a r  f l o o d  l e v e l  ( f reeboard
included) f o r  Lakelse Lake o f  75.0 m G.S.C. datum i n  August o f
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1975, based on information avai lab le  a t  t h a t  t ime.  T h i s  leve l
has s ince been u t i l i z e d  i n  f loodproof ing requirements re la ted
to the Provincial  Flood Damage Reduction Program.

High l eve l s  were again experienced i n  November 1978 on Lakelse
Lake. A  r e p o r t  e n t i t l e d  " 1 9 7 8  Te r r a c e  A r e a  F l o o d i n g "
(Appendix 1 .3 )  documents t h i s  f l ood  event .  T h e  repo r t  s ta tes
that Lakelse Lake i s  a  shal low warm water recreat ional  l a k e
surrounded b y  two p r i va te  reso r t s ,  about 75 p r i va te  homes and
175 summer cottages.

During the November 1978 f l ood ,  t h e  lake leve l  increased wi th in
3 days from a  normal e levat ion o f  approximately 71.5 metres t o
74.2 metres by November 2 .  Approx imate ly  60% o f  the homes and
cottages around t h e  l a k e  were f looded.  A p p e n d i x  2  provides
photos o f  the 1978 f lood event a t  Lakelse Lake.

A r e p o r t  e n t i t l e d  "Lakelse Lake Flooding Pre l iminary  Study"
(Appendix 1.4)  was completed by the Special Pro jects  Section i n
January 1988. T h i s  study examined the e f f ec t  o f  changes o f  the
Lakelse R ive r  bed a t  Herman Creek f a n  on  l a k e  f l o o d  l e v e l s .
The s tudy  u t i l i z e d  1979 r i v e r  survey data  and 1:5000 sca le ,
1 metre contour mapping (Appendix 1 . 5 ) .  P e a k  lake  l eve l s  a re
as fo l lows:

Year E l e v a t i o n  (1 )  R a i n f a l l  ( 2 )  S o u r c e

1935 7 4 . 4  m A p p e n d i x  1 .2
1958 7 3 . 7  m A p p e n d i x  1.2
1965 7 3 . 2  m A p p e n d i x  1.2

Nov. 2  1 9 7 8  7 4 . 2  m 2 1 2 . 3  mm A p p e n d i x  1 .4
Sept. 21 1987 7 3 . 3  m 1 6 2 . 6  mm A p p e n d i x  1.4

(1) Designated Flood leve l  adopted i n  August 1975 = 75.0 m.
(2) To ta l  th ree  day r a i n f a l l  a t  Terrace A i rpo r t .

The r e p o r t  concluded t h a t  maximum lake  l e v e l s  a r e  r e l a t i v e l y
insensit ive t o  minor  accre t ion  o r  excavation o f  t h e  bed o f
Lakelse R i v e r  a t  t h e  Herman Creek  conf luence.  I t  w a s
recommended t h a t  Lakelse R i ve r  be  resurveyed t o  moni tor  t h e
rate o f  bed change since the 1979 survey. Me te r i ng  o f  the lake
out le t  was a lso  recommended t o  ass i s t  i n  confirming t h e  o u t l e t
rating curve.

As background information t o  the  1988 repor t ,  t he  hydrology o f
the Lakelse Lake system was analysed b y  t he  Water Management
Branch (Appendix 1 .6 ) .
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2.2 Presen t  Studies

The s tud ies  undertaken t o  produce f l oodp la in  mapping f o r  t h e
Lakelse Lake  a r e a  u t i l i z e d  t h e  in fo rmat ion  a s  o u t l i n e d  i n
Section 2 .1  and l i s t e d  i n  Appendix 1 .  I n  add i t i on ,  t h e  r i v e r
cross s e c t i o n  a n d  d ischarge  d a t a  ob ta ined  b y  t h e  Wa te r
Management Branch i n  1988, P r o j e c t  88-FDC-3, was u t i l i z e d  i n
th is  s t u d y  (Appendix 1 .7 ) .

3. F l o o d  Magnitudes

3.1 Lake lse  Lake Peak Inf lows

The s tudy  by  t h e  Hydrology Sect ion (Appendix 1 .6 )  determined
peak i n f l ows  i n t o  Lakelse Lake. A  pre l iminary  f l o o d  r o u t i n g
study was a lso  undertaken by  the  Hydrology Section based on a
1954 stage-discharge re la t ionsh ip  f o r  Gauge 8EG007 on  Lakelse
River.

Gauge 8EG007 was operated on a seasonal bas is  from 1948 t o  1950
and 1954 t o  1955; no high peak f lows were measured. T h e  nearby
gauged watershed, Zymagotitz River (8EG011) has good peak f l o w
records (27 years o f  data t o  1986) and a watershed s ize  s im i la r
to Lakelse River.

Flow d a t a  f r o m  t h e  Zymagoti tz gauge was  used t o  est imate
inflows t o  Lakelse Lake t a k i n g  i n t o  account d i f fe rences  i n
basin s i z e  and shape. Frequency  analys is  was car r ied  o u t  on
the annual maximum instantaneous discharge f o r  t h e  Zymagotitz
River. T h e  resu l t ing  estimate values f o r  the in f l ow  t o  Lakelse
Lake, based on the Pearson I I I  d i s t r i bu t i on  are as fo l low:

Return Period
(Years)

Maximum Inf lows
to Lakelse (cms)

20 6 0 3
200 8 3 8

1000 9 8 6

3.2 Lake lse  Lake In f low Hydrographs

Based o n  t h e  d a t a  a v a i l a b l e  i n  t h e  Te r r a c e -Ki t imat a r e a
concerning t h e  f l o o d  o f  November 1 9 7 8 ,  i n c l u d i n g  t h e
hydrographs avai lable f o r  the Zymagotitz River,  t he  1978 in f l ow
hydrograph f o r  Lakelse River  was estimated. A  peak i n f l o w  o f
716 cms was determined w i th  a  re turn  period o f  about 70 years.
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The resu l ts  t h a t  were obtained are summarized as fo l lows:

Condition D a t e  T i m e  I n f l o w  (cms)

Storm begins 7 8 / 1 0 / 3 0  1 6 0 0  1 4
Fi rs t  In f low peak 7 8 / 1 0 / 3 1  1 6 0 0  2 3 0
Max. I n f l ow  7 8 / 1 1 / 0 1  2 2 0 0  7 1 6
Max. Outflow 7 8 / 1 1 / 0 2  0 8 0 0  2 5 8
Recession 7 8 / 1 1 / 0 2  2 4 0 0  1 2 7
Recession 7 8 / 1 1 / 0 3  2 4 0 0  4 4

To produce t h e  200  yea r  peak i n f l o w  hydrograph f o r  Lakelse
Lake w i t h  a  peak o f  838 cms, a  f a c t o r  o f  1.40 was appl ied t o
the base i n f l ow  hydrograph resu l t ing  i n  a  1:200 year i n f l ow  a s
indicated i n  Figure 3 .

3.3 F l o o d  Routing (Previous Studies)

Preliminary food rou t ing  studies t o  confirm the  observed f l ood
levels t h a t  occurred us ing  t h e  est imated 1978 f l o o d  i n f l o w
hydrograph t o  Lakelse Lake were undertaken b y  t h e  Hydrology
Section. T h e  f l o o d  r o u t i n g  was  based o n  t h e  o l d  s t a g e
discharge da ta  f o r  Gauge 8EG007. S t o r a g e  volume informat ion
based o n  t h e  1  me t re  con tou r,  1 :5000  s c a l e  mapping, w a s
provided by the Special Projects Section.

Further f l o o d  r o u t i n g  s t u d i e s  based o n  1979 r i v e r  survey
information t o  prov ide a  stage-discharge re la t i onsh ip  a t  t h e
lake o u t l e t  (Appendix 1 .4  and 1 .8)  confirmed the  1978 observed
levels using t h e  estimated 1978 i n f l o w  hydrograph provided by
the Hydrology Section (Section 3 .2 ) .

4. Lakelse River and Lake (1989 Studies)

4.1 General

Figure 4  i s  a  r e d u c t i o n  o f  Drawing 8 9 - 2 - 1  showing t h e
location o f  the 31 r i v e r  cross sections obtained i n  1988 along
Lakelse R i v e r,  a  d is tance o f  5 . 1  km downstream o f  t h e  l a k e
out let .  A l s o  shown are water leve l  and thalweg p ro f i l es  o f  the
area. T h e  May 1 8 ,  1988 water  l e v e l  p r o f i l e  was metered and
amounted to  28.3 cms.

The HEC-2 Water Surface P ro f i l e  Computer Program and the  HEC-1
Flood Routing Program developed b y  t he  Hydrologic Engineering
Centre, U . S .  A rmy  Corp o f  Engineers, was  u t i l i z e d  i n  t h e
1989 s tud ies .  T h e  p r o f i l e  ca l cu l a t i ons ,  which assumed open
channel condi t ions,  were used t o  determine the 1:200 year f lood
levels f o r  Lakelse R i v e r  and t o  prov ide in format ion o n  t h e
stage-discharge re la t ionsh ip  a t  t h e  l a k e  o u t l e t  requi red f o r
the f lood rou t ing  ca lcu la t ion.
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A comparison o f  survey data  a t  5  c ross  sect ion  loca t ions  on
Lakelse River i n  the v i c i n i t y  o f  the Herman Creek Fan obtained
during the r i v e r  surveys conducted i n  1979 and 1988 i s  shown on
Appendix 3 .  T h e  drawing indicates t h a t  only minor accret ion o r
degradation o f  t h e  bed  o f  Lakelse R i v e r  i n  t h i s  a rea  h a s
occurred during the 9 year per iod.

4.2 C a l i b r a t i o n  o f  River Model

A computer p l o t  o f  t h e  r i v e r  c ross  sect ions was obtained t o
assess t h e  r i v e r  cross sect ion data i n p u t  and t h e  extensions
of t h e  s e c t i o n s  o b t a i n e d  f r o m  t h e  e x i s t i n g  topograph ic
mapping i n  the  study area. O u t p u t  from the  p l o t  run was a lso
used t o  r e v i e w  t h e  f l o w  r e g i m e ,  l o s s  c o e f f i c i e n t s ,  r e a c h
lengths, overbank i n f o r m a t i o n  a n d  r e l a t i v e  Manning's  " n "
values.

Based on the leve l  data obtained a t  the 31 r i v e r  cross sections
on May 18 ,  1988, t h e  model was ca l ib ra ted  t o  average w i t h i n
0.05 metres o f  observed leve ls  f o r  the  28.3 cms f l o w.  Channel
Manning's " n "  values var ied  between 0.037 t o  0.050, averaging
approximately 0.040 f o r  the model area.

4.3 S tage-Discharge Relationship a t  Lake Out let

Using the  ca l ib ra ted  r i v e r  model, stage-discharge re la t ionsh ip
at the lake o u t l e t  was determined t o  be as fo l lows:

_J

Stage (m)

72.2
72.5
73.4
74.1
74.4
74.6

Flow (cms)

28.3
50.0

150.0
250.0
300.0
350.0

4.4 F l o o d  Routing

4.4.1 General

The in f low hydrographs developed by the Hydrology Section,
the s t age -discharge d a t a  l i s t e d  i n  Sect ion  4 . 3  and a n
elevation-storage c u r v e  f o r  Lakelse Lake  comprise t h e
basic da ta  required f o r  t h e  HEC-1 f l ood  r o u t i n g  program.
The lake storage data was calculated f o r  the 1:5000 scale,



6

1 m e t r e  c o n t o u r  mapping (Appendix  1 . 4 ) .  T h e  l a k e
elevation vs area and storage are as fo l lows:

Elevation (m) A r e a  (106m2) S t o r a g e  (106dam3)

70.8 1 2 . 7  0
71.0 1 3 . 0  2 . 6
71.5 1 3 . 9  4 . 5
72.0 1 4 . 6  1 6 . 4
73.0 1 7 . 2  3 2 . 3
74.0 2 0 . 9  5 1 . 4
75.0 2 3 . 5  7 3 . 6
76.0 2 4 . 9  8 5 . 7

The r e s u l t s  o f  t h e  f l o o d  r o u t i n g  s t u d y  a r e  o u t l i n e d
below:

1

lJ

L

Assumed
Flood L a k e  M a x i m u m
Event M a x i m u m  M a x i m u m  L e v e l  a t  Lake
Frequency Inflow(cms) Outflow(cms) Start(m) Level(m) Comments

1:20 Year 6 0 3

1:200 Year 8 3 8

182 7 1 . 7  7 3 . 6  1 : 2 0  year
event

290 7 1 . 7  7 4 . 3  1 : 2 0 0  year

Figure 3  ind ica tes  i n  g raph i ca l  form t h e  f l o o d  r o u t i n g
results f o r  a 1:200 year in f low o f  838 cms. A s  shown, the
maximum outf low i s  290 cms and the storage volume u t i l i z e d
is 60 x  106 dam3 corresponding t o  a lake elevat ion o f  74.3
metres.

4.4.2 S e n s i t i v i t y  Analysis

Following a r e  t h e  r e s u l t s  o f  f l o o d  r o u t i n g  ca lcu la t ions
undertaken t o  determine the  lake leve l  which would r e s u l t
from the fo l lowing assumptions.

Maximum I n c r e a s e  I n
Assumption L a k e  Level(m) L a k e  Level(m)

1. B a s e  Case (1:200 year) 7 4 . 3  0
2. 20% increase i n  "base case" 7 4 . 7  0 . 4

flood
3. I n c r e a s e  i n  lake leve l  a t  7 4 . 7  0 . 4

star t  o f  f lood t o  1.3 m
above "base case" ( i . e .
start ing elevat ion = 73.0)

4. Decrease i n  lake o u t l e t  7 4 . 4  0 . 1
capacity (increase r i v e r
channel Mannings "n"
value by  30%)

a
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The lake leve ls  resu l t ing  from the assumptions noted above
are below the  ex i s t i ng  1:200 year  f l ood  l e v e l  o f  75.0  m
(freeboard included) f o r  Lakelse Lake as noted i n  Section
2.1.

4.4.3 Lake lse  Lake Flood Level

The 1:200 year d a i l y  f lood l e v e l  o f  Lakelse Lake has been
determined t o  be 74.3 meters. T h e  maximum recorded lake
level based on avai lable information i s  74.4 meters (1935,
Appendix 1 .2 ) .

As s t a t e d  i n  Sect ion  2 . 1 ,  t h e  1 :200  yea r  f l o o d  l e v e l
(including freeboard) establ ished by  the Min is t ry  o f  75.0
meters i s  0 . 6  meters above t h e  maximum recorded l e v e l
(1935 t o  d a t e ) .  T h e  l e v e l  o f  7 5 . 0  meters h a s  been
ut i l i zed under t h e  F lood Damage Prevention Program f o r
administration purposes since August o f  1975.

A freeboard o f  0.70 meters above the  estimated 1:200 year
flood l e v e l  h a s  been  p rov ided  a s  a n  a l lowance f o r
meteorological e f f e c t s  (wave and wind se tup) ,  wave runup
impacts and hydrological  unce r ta in t i es .  W i n d  and wave
setup and wave runup e f fec ts  are s i t e  spec i f i c ,  depending
on f e t c h  d is tance,  depth o f  water and wind d i rec t ion .

Given the  above-noted fac to rs ,  i t  i s  recommended t h a t  the
designated f l o o d  l e v e l  o f  75 .0  meters b e  re ta ined  f o r
administrative purposes.

4.5 Lake lse  River Flood P ro f i l e

4.5.1 General

The c a l i b r a t e d  r i v e r  model ( S e c t i o n  4 . 2 )  was  used t o
calculate f lood l eve l s  based on the outf lows determined i n
the f lood rou t ing  study (Section 4 .4 ) .

The 1:200 year f lood p r o f i l e  ( f reeboard included) i s  shown
on F i g u r e  4 .  I n  keeping w i t h  M i n i s t r y  p r a c t i c e ,  a
freeboard allowance o f  0 .6  m was used based on t h e  d a i l y
(24 hour) ou t f low o f  275 cms. T h e  1:20 year f l ood  l eve l s
(freeboard i n c l u d e d )  f o r  L a k e l s e  R i v e r  w e r e  a l s o
calculated and a re  shown on the  Floodplain Mapping Sheet
Number 6 .



4.5.2 S e n s i t i v i t y  Analysis

Sensi t iv i ty  studies f o r  Lakelse River ind icate t ha t  an
increase i n  f l ow  o f  22% ( i . e .  t o  350 cms) above the  d a i l y
flow r e s u l t s  i n  an  average f l o o d  l e v e l  o f  approximately
0.3 metres, which i s  w i th in  the  freeboard allowance noted
above. S i m i l a r l y ,  an  increase i n  Manning's " n "  value o f
30% resu l t s  i n  f l ood  l e v e l  increases which are w i th in  the
freeboard allowance.

5. F l oodp la i n  Mapping

5.1 General

The f lood l eve l s  determined i n  the study were used t o  del ineate
the f loodpla in  l i m i t s  onto the ex is t ing  1 metre contour mapping
of t h e  s tudy area.  T h e  f l oodp la in  mapping f o r  Lakelse Lake,
Drawings 88-29, Sheets 1  t o  6  ind icates t he  loca t ion  o f  r i v e r
cross sect ions and survey monuments, t he  f loodp la in  l i m i t s  and
the f lood  l eve l s  determined i n  the study.

5.2 T r i b u t a r y  A l l uv ia l  Fans

Several o f  t h e  t r i b u t a r y  a l l u v i a l  f a n s  i n  t h e  s tudy area a r e
known t o  be ac t i ve  based on documented information on f looding
problems re la ted  t o  sediment deposi t ion,  channel avu ls ion  and
bank erosion.

Following i s  a  l i s t  o f  fans noted on the  mapping sheets which
are known t o  be ac t i ve .  T h e  l i m i t s  o f  these fans have not  been
delineated due t o  a  l a c k  o f  de ta i l ed  topography o r  l i m i t e d
background study information. These are:

Furlong Creek
Hatchery (Granite) Creek
Herman Creek
Williams and Sockeye Creeks

- Sheet 2
- Sheet 3
- Sheet 6
- Sheet 1

Appendix 1 .3
Appendix 1 .9 ,  1 . 3
Appendix 1.3
Appendix 1 .3
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6. Recommendations

1. P u r s u a n t  t o  the terms o f  the Federal Provinc ia l  Floodplain
Mapping Agreement, i t  i s  recommended t h a t  t he  f loodp la in
del ineated o n  Draw ings  8 8 - 2 9 ,  S h e e t s  1  t o  6 ,  b e
designated.

2. T h e  f l o o d p l a i n  mapping may b e  used f o r  admin is t ra t i ve
purposes re la ted t o  the preparation o f  hazard map schedule
for o f f i c i a l  p l a n s ;  f loodproof ing requirements i n  zoning
and bu i l d ing  bylaws; and t h e  i d e n t i f i c a t i o n  o f  f loodable
lands by Subdivision Approving Off icers .

R. W. Nichols,  P.Eng.
Senior Hydraulic Engineer
Special Pro jects  Section

RWN/csv
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Detailed Information Sources

NO. 1 S O U R C E CONTENTS

1.

2.

3.

4.

5.

6.

7.

8.

9.

"Atlas o f  B r i t i s h  Columbia,"
U.B.C. Press W.R. 912.711
F23IC.4.

"Regional D i s t r i c t  o f  Ki t imat-
Stikine Floodplain Study,"  1974
by R.B. Marcel l in  and Anwar
Beg.

"1978 Terrace Area Flooding" by
B.R.W. McMullen, R.J .  Ta lbo t ,
P.J. Woods, Water Invest igat ions
Branch, January 1979, F i l e
P78-42.

"Lakelse Lake Flooding
Preliminary Study" by P.J .
Woods, P.  Eng.,  January 1988,
Fi le:  42-0001-S.1.

Map Production Div is ion,  Surveys
and Resource Mapping Branch,
Project No. 83-147, 1985 A i r
Photography.

"Lakelse River Peak Flow" by
Hydrology Section, Water
Management Branch, F i l e :  S2103,
Study 251, October 10, 1987.

Lakelse River,  Cross Sections 1
to 31, Pro jec t  No. 88-FDC-3, May
1988, Surveys Section, Water
Management Branch.

"Technical Report on Lakelse
River -  Herman Creek Fan
Flooding Study" by W.J.
Wyngaards, A .  Sc. T. ,  Special
Projects Section, December 1987,
Fi le:  42-0001-S.1.

"Granite Creek a t  Lakelse Lake
Near Terrace", S i tuat ion  Report,
July 1980, R.J.  Ta lbo t ,
Inventory and Engineering
Branch, F i l e s :  P76-27, P78-54.

General informat ion on the people,
environment and resources i n  B r i t i s h
Columbia.

A documentation o f  f lood l eve l  data
for speci f ied areas.

Inspection o f  known areas o f
s igni f icant  stream damage resu l t ing
from the November 1978 f loods i n
northwestern B.C.

Overview report  on a  study t o
examine the s e n s i t i v i t y  o f  the
system to  changes i n  the Lakelse
River bed a t  Herman Creek fan .

1:5000 scale,  1  metre contour
mapping o f  the study area, base
completed February 1987.

Hydrology study t o  determine peak
inflows and outf lows, Lakelse Lake.

River cross sect ion data including
photographs a t  each sect ion;  thalweg
and water leve l  p r o f i l e s ;  discharge
measurements a t  lake ou t l e t s ;
Drawing 89-2-1 showing p r o f i l e  and
cross section locat ions.

Technical aspects re la ted t o  f lood
routing and backwater calculat ions
to evaluate f looding condi t ions on
Lakelse Lake.

Report on the status o f  channel
improvements and r ip rap  work f o r
properties adjacent t o  Granite
Creek.
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Photos o f  1978 F lood

Lakel se Lake
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Photos o f  1978 Flood

Lakelse Lake



�!



CLEW.' CM U. ME MS I 6CODCT C DATUM )

,'S

•0
••

vs

••

70 •
6)

AL

A.

: .  .1.t-1"7 - -  1- :XL•-- -7 - ' 7 -r •

t -rO
I

I I  1  '  !

I - . . ......-
• •  I . . . . . . . . . . . " . . .  - . 4 . . . . . - - " -I .  .

...3 . . . . . . . . - . - :  _ .... - -I . . . ._____- ___-,-- . -  -

--I-- -..- .  . . _ - - . . . - - -  • _ . . . . .  , ...-.......•. 4 -  -....- . . ,...-.....'"'_.-......

1
0,1 •

••

111

•0 -

0.

, / ... . . . .

•••

6 • 403 A  • IGO

ti Y

0 • 600 u  • ..•

vss,4.1) • -

•••,'••••• ...............%.1''' -\ 4.5
•

•tI 44'

•

•

• .00

to

7--

I • fen

dl \  \ ••
• \ •

ftlizouth

•

N• \

•

S
--I

•7; l• M-41T,-- -I- : = r,.. "a'r7:7,. r ..
• . - 4 -  4 - .  - a l -  • ` a - t  F .  f•••4 :4 4

a 1  : 1.. I: 12

1200 YEAR -F-L000' -

11:1'1; I

•-•-"7"-. :

\

•••

sP/6.

r.....Irs:17. 77

-444.CRo Stpinxis 04i.v

-- 7--" "  - 7 •

. . . .  . . .  .
. •  •

4

SG •ROWLT $ LOCATRA A
. .

...

• .30 2  •004 2  • au •  • tooPROFILESSCALEHORIZ 1:12,000VERT 1:219.... .  . N.\ 111
\•,..,,. ...

1, \1 •. k••:-A \/ ''•••...‘ s \  ...,. .• • '  \)I (  / k '' ,.I... 1 - \  \,..,) i1 \ )  N.....,.. ,...,, ,/ \ .  ...:-.1„, ),1 1 ick 1 1I4.. i  )
../.di  // , /  (

I • . . i . T.
.P.' 1  :

.),,   I I  .I'to l ' • ;  ,;'.

.. ,   xx ,:-.••• 7 ,  0 ,

KAMER FIRM AMMER SITE• • ! 7   7. • „ • ,-. -  •
-

• •

•0m 2 0 0  4 0 0  6 0 0  8 0 0  1000m
SCALE 110000

ti

•
vprell Let 4.4141. TO Pi

X

( freeloa rdf included)Y itit•

I .
.4 .

AK! Lit rel.Lt e.4

• •

• Ills 4 • PAD

KEY MAPScsAl I psoonn
/rt It

1 SS •

THALWEG

• ...1‘0. .  •CANADIAN

•

• • 114,1

.4v
"4.

•-"'
„ •  ...-- •

4

/
•••• 0 1 /„C;

IP. A ,

KA

•
p•

I •

••

to
.•

61

.4

6.

63

40

ti

Gokelse
Lake

,a
05

•

OrilatAt,, , • ,NOTES littRRANCkS REVISIONS
II•• W.  et Wee.. C, 104 4161••8 OP 0 0 . 1 0 0er 00••••15..0•1•
1001 0•I••I 0.00 . , y. .  we • ...re S t  by tie 14505104• s  40.5 t i l e  •.1.94/ • Nee., 6.••••• 4. 1./4102. 1K,1. f .  1 . 1sl 1.0,00.•1 0111,01 /4/ eese• ••••let• It 3 . .6or ION 0 . .  • 40061 0 0 0 0 1 . 0  I  or•esno•as̀ C.N. 1 . 1 7  004 404401100• by sly meter.,MO,n  104 ••••• 103311100011 30 till, 00* CM.0  5. y 10••••••••••1.1 0,110 Coal .13 . . . v s . .  •••••••011. • • • •.0.41••••3 by 1 0 0 1  1•••••••0 . . • • •  L.•••• L.•••• • • • • • • •  •isevers0 151•  nor... 4011.9441• le. eve ore 461.1.4.0

Leino en 0310 40011100•010 FM 600•0 .1 1.1011.150 g r . . . .  iy 1,0
016 00o.

31

11

M t . . . . .  I we ISP 111.1 aM1151 •.  3  fix. ••••.Ne• 03.00•0101000 is WIV 4411.110441Int 1 • • • 9 .  41.4. Mole.r0.03•3CI .340n• ..... (051101 M. I .  •  . . . . .•1•640.• I /4.42/84..• 5...-I I .  ore "X MI -I nI..3 I0  0 ,00  ee l e p r l e i  Serie In 1371.rev. 50.6 I e . . ,  .4210 leye.• . . . a . . . 1  4... see.) a o  •114•11.0115.1 s.e•.•• n, tee .  0 1 1 . •001..l a y .  0  3411544504131.0.11 C•6.....,•• aft. me A s .  IC. • • • • • • • • •.1111.110611 11124 In 0•10•• 5 • • 11 / 0  In 1-•••••len Ow.••.1.0•Ii"
4040A-00,-.T10,00 or  MI.... 00.00 00,300.3 5.00 . 0 . 0 0one. .  Is eeeery• Me 0 0 0 .  M . .  *Me 001.30•1/0 f e e ,  I l l e e l e s e  .D .P /  • 4. 1031 03/ 4 4.ow 1021 os. 1 ....co.1 1000

• I

AI

toOLIMP•=,a  S. IVAp 1 2 4  Int teleD••••or Dees, lefty -.we .1. eel/ ie .  •  .0600 041....•••••••••
...... 61 01415

a w a yCS yOA 1100. 1/0111tta3 IL N.
ls•••••••,,, 11.30 0.51)t. ..... 14.15.114» 7 1  el.NM 1474 7 9  550IMO 101 I )  lelNM 1414 7 6  51,..

7S5 III/TIC 11)4Is. lee 50 42•• 0•10.

Veil. NO LMII INSeeirtsfsh 0.15
'Alaimo I P  PleMoo

rem MAY 1101
ClOurilL1.1 1. STEWART_

hall JAN 115.131

0  PrOvffiC• of M e a t y  of Rn.ronmentBAtIoACciumbia WAFER MANAGEMENT INtANCH
flit No

Some.

Ooma.. P .  T DIXONAr.w0v..
„uciArafflPfft-orIt No 1909

te410313.

LAKELSE RIVERATLAKELSE LAKE OUTLETWATER LEVEL AND THALWEG PROFILES ANDPLAN SNOWING LOCATIONS OF CROSS SECTIONS

Sr -FOC-) ,•
n7, KISSa9NI N

ii 041 SHOWN _
()PAWING NO

on•itmr.0 MARCH 1309



r

r

-

r•

'1.K.•

PENDIX 3




