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1. SUMMARY

The Swiss F i r e  burned approximately 8% o f  t h e  Buck Creek Watershed. T h e

f i r e  occurred i n  l a t e  May and was o f  moderate i n t e n s i t y  due p r i m a r i l y  t o  h igh

so i l  moisture l e v e l s .  T h e  burned area i s  i n  t h e  mid t o  lower  reg ion  o f  t h e

watershed. G i v e n  t h e  e x t e n t ,  i n t e n s i t y ,  a n d  l o c a t i o n  o f  t h e  b u r n ,  n o

s ign i f i can t  inc rease  i n  t h e  sp r i ng  snowmelt peak streamflow i s  an t i c i pa ted .

Given t h e  i n t e n s i t y  o f  t h e  b u r n ,  sed imen t  p r o d u c t i o n  s h o u l d  n o t  b e

s ign i f i can t .  I f  standard road drainage and maintenance procedures a r e  taken,

the salvage logg ing  operat ions should n o t  produce a  s i g n i f i c a n t  inc rease  i n

sediment l eve l s .

2. INTRODUCTION

From May 29 t o  June 4 ,  1983, t h e  Swiss F i r e  burned approximately 18,000

hectares o f  f o res t  land j u s t  south and east  o f  Houston, B r i t i s h  Columbia. T h e

area burned inc ludes  p a r t  o f  t h e  Buck Creek watershed. T h i s  c r e e k  f l o w s

through t h e  c e n t e r  o f  Houston. D y k e s  a long  t h e  c r e e k  have  been breached

numerous t imes i n  t he  pas t ,  causing f l o o d  damage t o  t h e  v i l l a g e .  Concern  was

expressed b y  t h e  Houston D i s t r i c t  Counci l  t h a t  t h e  Swiss F i r e  would l e a d  t o

increased p e a k  s t reamf lows,  a n d  t h e r e b y  i n c r e a s e  t h e  r i s k  o f  f l o o d i n g

(Appendix 1 ) .
10,0%
This repo r t  reviews t he  extent  and sever i t y  o f  t he  burn i n  t h e  Buck Creek

watershed. F r o m  t h i s  r e v i e w,  a n  assessment i s  made o f  t h e  p o t e n t i a l  f o r

increases i n  peak streamflows, sediment production, and summer low streamflows.
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3. DESCRIPTION OF THE AREA

Buck Creek d ra ins  an  a rea  o f  t h e  Nechako Plateau j u s t  e a s t  o f  Houston.

The watershed has an area o f  58,000 hectares, w i t h  e levat ions ranging from 500

to 1564 meters.  T h e  genera l  f l o w  o f  t h e  watershed i s  e a s t  t o  wes t .  T h e

stream channel i s  dyked from where i t  emerges f rom the  h i l l s ,  through Houston,

and r i g h t  t o  i t s  junc t ion  w i th  t he  Bulk ley River (Figure 1 . )

Soil tex tu res  i n  t h e  watershed a re  va r iab le ,  w i t h  f i n e  t o  coarse a l l u v i a l

so i ls  i n  t h e  v a l l e y  bottom, t o  moderately f i n e  g l a c i a l  t i l l s  and medium t o

coarse c o l l u v i a l  s o i l s  on t he  v a l l e y  s ides.  T h e  g l a c i a l  t i l l s  a re  perhaps t h e

dominant s o i l s  i n  t h e  watershed. O r g a n i c  deposits and rock  outcrops a r e  a lso

present. O v e r  a  dozen s o i l s  associat ions have been mapped i n  t h e  watershed

(Runka, 1972).

The Sub-Boreal Spruce ( d )  subzone (SBSd) i s  found i n  t h e  main v a l l e y  o f

the Buck Creek.  T h e  upper  e leva t i ona l  l i m i t  i s  approximately  900  t o  9 5 0

meters o n  t h e  west  s i d e  o f  t h e  v a l l e y  and 950 t o  1100 meters o n  t h e  e a s t

side. T h e  Sub-Boreal Spruce ( e )  subzone (SBe) i s  found above t h e  58Sd, and

gives way t o  the  Engelmann Spruce -  Subalpine F i r  Zone a t  1400 meters. ( P o j a r

et a l . ,  1982).

The Buck Creek watershed has had a  moderately long  h i s t o r y  o f  small  sca le

logging.1 The logging i s  generally below 1200 meters. T h e  t o t a l  logged area

is approximately 8% (A.  Amonson, pers .  com. 1984).

The watershed has a  h i s t o r y  o f  f o r e s t  f i r e s .  T h e  o lder  f i r e s  now have

stands o f  younger aged f o r e s t s .  O n e  o f  t he  more recent  f i r e s ,  t h e  Paul F i r e

of 1961, burned 6.2% o f  t h e  watershed (3600 hectares)  i n  t h e  headwaters o f

Buck Creek ( F i g u r e  1 ) .  A  regenerat ion su r vey  o f  t h e  P a u l  F i r e  i n  1983



- 3 -

FicL _ : ) c a t i o n  map o f  the Buck Creek watershed.
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indicated t h a t  approximately 75% o f  t h e  a r e a  had success fu l l y  regenerated.

Much o f  t h e  remaining 25% has  t r e e s  t h a t  a r e  t o o  sca t te red  t o  achieve t h e

minimum stocking l eve l  o f  500 stems per  hectare (A.  Wolfe, pe rs .  com. 1984).

The Swiss F i r e  o f  1983 burned approximately 5288 hectares a long t h e  lower

western edge o f  t he  Buck Creek watershed. T h i s  i s  9.1% o f  t h e  watershed and

includes marshes, streams, c leared  f i e l d s ,  unburned f o r e s t  stands w i t h i n  t h e

f i r e  pe r ime te r,  a n d  roads .  T h e  ac tua l  a r e a  burned i s  c l o s e  t o  8% o f  t h e

watershed. T h e  elevat ional  range o f  the  burn w i t h i n  t he  watershed i s  f rom 800

meters t o  1400 meters.  T h e  f i r e  occu r red  i n  t h e  e a r l y  s p r i n g  w h i l e  s o i l

moisture l e v e l s  were moderately h igh .  T h u s  t h e  f i r e  i n t e n s i t y  was genera l l y

moderate. A b o u t  1 / 2  o f  t h e  burn i s  i n  t h e  SBSd, t h e  o t h e r  1 / 2  i s  i n  t h e

SBSe. A  summary o f  the burned area by aspect i s  presented i n  Table 1 .

Table 1 .  A r e a  burned by aspect.

Aspect A r e a  P e r c e n t  o f  Burn

t
Si

North 3 9 2  hectares 7 . 4 %
Northeast 2 , 5 7 6  4 8 . 8
East 1 7 6  3 . 3
Southeast 1 , 1 5 2  2 1 . 8
South 1 6 0  3 . 0
Southwest 3 5 2  6 . 7
West 2 2 4  4 . 2
Northwest 0  0

li
Flat 2 5 6  4 . 8

Total 5 , 2 8 8  1 0 0 %
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4. HYDROLOGY

The mean monthly f l o w  f o r  Buck Creek i s  presented i n  F igu re  2 .  D u r i n g

most years t h e  peak streamflow occurs i n  mid t o  l a t e  May as h ighe r  e levat ion

(1000 m p lus )  snowpacks m e l t  (Tab le  2 ) .  T h e  extreme peak f l o w  o n  record i s

75.3 n3/sec. and was the  r e s u l t  o f  a r a i n -on-snow event.

Snowpack data i s  co l lec ted f rom 2 s i t e s  near the  Equ i ty  Mine s i t e  (1300 m.

and 1420 m.)  (Tab le  3 ) .  T h e  data shows t h a t  snowpacks have begun t o  me l t  b y

May 1s t ,  w i t h  t h e  mel t  accelerat ing through May 15th,  and i n  3  o u t  o f  5  years

was gone by  June 1 s t .  T h e r e  are  no low e levat ion snow courses o r  e levat iona l

snowpack t ransects .

Table 2 .  P e a k  Streamflow Data f o r  Buck Creek.

Year Maximum
Instantaneous

Flow Date

Maximum
Daily
Flow Date

1973
1974
1975
1976
1977 i s
1978
1979

1980
1981
1982
1983

75.3*m3/sec
32.6
34.3
61.7
62.0
41.6
68.8

36.5
49.6
50.6
25.2

* Max- : - e c o r d e d  streamflow

May 17 7 2 . 5 m 3 / s e c *
May 26 3 2 . 0
May 11 3 3 . 7
Hay 11 6 1 . 2
Apri l  27 5 9 . 2
June 14 3 3 . 5
Hay 3 6 6 . 0

May 13 3 6 . 0
May 15 4 6 . 8
June 2 5 6 . 2
Apr i l  30 2 4 . 8

May 17
May 26
May 12
May IT
Apri l  27
June 15
May 4

Hay 13
May 15
June 2
Apri l  30

:rface t later Data, In land  Waters Di rectorate,  Water Resources Branch
Survey o f  Canada, Ottawa, Canada.
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1977 - - * - - 295 239
1978 160* 234 315 302 - -
1979 - - 236 336 318 310 286 162
1980 126 196 240 324 286 0 0
1981 138 174 252 258 356 280 0
1982 172 258 330 398 388 368 172
1983 130 232 276 298 212 .... 0

Lu Lake (1300 meters)

1977 371 295 - -
1978 117 - - 201 224 .... - -
1979 - - 213 288 276 286 205 114
1980 125 260 203 225 195 0 0
1987 96 134 172 170 224 165 0
1982 116 218 324 314 352 310 126
1983 104 184 204 210 180 0

Table 3 .  Snow Survey Data.

Year J a n .  1  F e b .  1  M a r .  1  A p r i l  1  M a y  I  M a y  15 J u n e  1
Water Equivalent i n  mm.

Equity S i l ve r  Mine (1420 meters)

*  indicates no snow data co l lec ted.

From discussions w i t h  l o c a l  peop le ,  i t  appears t h a t  snow has  l e f t  t h e

SBS(d) and the lower e levat ions o f  the  SBS(e) ( i . e . ,  below 1000 m) before  peak

streamfl:pws occur  i n  Buck Creek. T h u s  i t  i s  t h e  h igher  e leva t ions  (1000 m.

plus) t h a t  provide the rap id  snownelt water f o r  the  peak streamflows.

M
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5. DISCUSSION

Wildf i res can  have an  e f f e c t  o n  peak streamflows, t i m i n g  o f  peak f l o w s ,

water q u a l i t y ,  and  summer l o w  f l o w s .  T h e  most no t iceab le  changes occur  i n

watersheds wh i ch  have  h a d  a  seve re  b u r n  o v e r  a  l a r g e  p e r c e n t  o f  t h e i r

watersheds (Cheng, 1980; Helvey,  1980; Tiedemann e t  a l . ,  1979) .  I n  t h e  case

of Buck Creek, t h e  Swiss F i r e  was o f  moderate i n t e n s i t y  and burned a  smal l

percent o f  t h e  watershed.  T h i s  i n d i c a t e s  t h a t  t h e  o v e r a l l  e f f e c t  o n

streamflow should be sma l l .  A  f a c t o r  t h a t  f u r t h e r  reduces t h e  e f f e c t  i s  t h e

location o f  t he  burn -  essen t i a l l y  lower e levat ions and c lose t o  t h e  mouth o f

the s t ream.  I n  t h e  burned a r e a ,  snowmelt w i l l  b e  f a s t e r  a n d  w i l l  o c c u r

ear l ie r  than before t h e  f i r e l .  T h u s  snowmelt r u n o f f  w i l l  occur  p r i o r  t o  t h e

general snowmelt t h a t  causes t h e  peak streamflows i n  Buck Creek.  T h e  burn

w i l l ,  i n  e f f e c t ,  desynchronize snowmelt r uno f f .  P e a k  f lows should be reduced,

a lb ie t  i n s i g n i f i c a n t l y.  I f  on t h e  o ther  hand, t h e  Swiss F i r e  had occurred i n

the headwater  a r e a s ,  t h e  peak f lows  c o u l d  h a v e  b e e n  i n c r e a s e d  t h r o u g h

synchronization o f  snowmelt. However,  d iscussions w i t h  l o n g  t e rm  res idents

indicated t h a t  peakf lows w e r e  n o t  increased f o l l o w i n g  t h e  Pau l -  F i r e ,  a

si tuat ion t h a t  shou ld  have  synchronized snowmelt a n d  increased peakf lows.

This perhaps ind icates t h a t  inorder  f o r  a  burn t o  have a  s i g n i f i c a n t  e f f e c t  on

peak f lows ,  a  higher percent o f  a  watershed must be burned.

1 Snowmelt w i l l  b e  f a s t e r  i n  t h e  bu rn ,  b u t  shou ld  n o t  b e  ' c a t a s t r o p h i c '
because o f  t he  range o f  aspects (Tab le  1 ) .  A l m o s t  60% o f  t h e  burn  has
norther ly t o  e a s t e r l y  aspects  -  t h e s e  a r e a s  r e c e i v e  some degree  o f
topographic shad ing  a n d  h a v e  l o w e r  u n i t  a r e a  i n t e n s i t i e s  o f  s o l a r
rad iat ion.
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The e l im ina t i on  o f  vegetat ion b y  f i r e  reduces t h e  t r ansp i ra t i ona l  w a t e r

Tosses. F o r  t h i s  reason, summer Tow streamflows a r e  increased. T h i s  w i l l  b e

most not iceable i n  t h e  creeks d ra in ing  t h e  Swiss F i r e  ( e . g . ,  Jawbone Creek),

but given t he  extent  o f  t he  burn,  increases i n  summer Tow f lows i n  Buck Creek

may go unnoticed. O n e  r u n o f f  f a c t o r  t h a t  has n o t  gone unnoticed t h i s  w i n t e r

is t h e  seepage f rom road banks and smal l  streams i n  t h e  burn a rea .  T h i s  i s

due t o :  t h e  h igher  s o i l  moisture leve ls  because the  t rees  were no t  t ransp i r i ng

last summer; t h e  more rap id  snowmelt i n  t he  burned area; and unseasonably high

temperaturesi'2. G i v e n  more normal w i n t e r  temperatures, t h e  i c i n g  and road

drainage problems would  n o t  b e  a s  g r e a t ,  b u t  u n t i l  vege ta t i on  h a s  become

re-established, more water w i l l  f l o w  o f f  the burned area.

The p o t e n t i a l  f o r  increased sediment l e v e l s  i n  Buck Creek i s  moderately

low. T h i s  expectat ion i s .  based on  t h e  moderate i n t e n s i t y  o f  t h e  b u r n ,  a n d

absence o f  apparent  s i g n s  o f  ma jo r  s l o p e  s t a b i l i t y  problems3. F u r t h e r ,

water bars were constructed on the  perimeter c a t  t r a i l  and the  t r a i l  was grass

seeded. I f  drainage i s  adequate on t h e  salvage Togging roads,  land ings ,  and

mi l l  s i t e s ,  a n d  i f  o p e r a t i o n s  c e a s e  b e f o r e  s p r i n g  b reak -up ,  s e d i m e n t

production from salvage operations should be minimal.

The unseasonable weather has l e d  t o  seepage and i c i n g  problems o n  o t h e r
stretches o f  roads i n  the  Houston area not  a ffected by the Swiss F i r e .

2 A n  a d d i t i o n a l  a n d  perhaps hypothet ica l  f a c t o r  f o r  more wa te r  o n  roads
could be t h a t  t he  s i g n i f i c a n t  increase o f  t r a f f i c  due  t o  salvage logg ing
operations h a s  " d r i v e n  t h e  f r o s t  down" deeper  t h a n  normal  b e l o w  t h e
roads. T h e  s o l i d  i c e  below roads would a c t  a s  a  dyke,  s topp ing  normal
slope drainage.  T h u s ,  f r e e  s o i l  mois ture  would b e  f o r c e d  t o  g o  o v e r ,
rather than under a road.

3 B u c k  Creek has  a  r e l a t i v e l y  wide f l o o d p l a i n  i n  t h e  burned a r e a .  J u s t
downstream, t h e  v a l l e y  narrows and t h e  creek i s  a c t i v e l y  undercutt ing t h e

slopes along the  eastern bank. A s  a  r e s u l t ,  t h e  banks a r e  slumping.
Similar slumping i s  apparent above t h e  Buck Creek road  j u s t  upstream o f

f i r s t  b r i d g e .  H a d  these areas burned, slumping would have increased
7,7:use o f  increased s o i l  moisture leve ls  and reduced roo t  s t rength.
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Footnote: Houston i s  located on a  double f loodplain -  o f  both the  Bulkley
River and Buck Creek. H i s t o r i c a l l y  much o f  the area was frequently
flooded. T h e  lack o f  floods i n  recent years can be attr ibuted t o :
reduced snowpacks i n  t h e  region; improved dyking along both t h e
Bulkley River and Buck Creek; and perhaps a gradual lowering o f  the
water, tab le  (more f lood water i s  going i n to  ground water recharge
than t o  above ground f looding).  Regardless o f  vegetation changes
brought about by farm clearing, clearcutt ing, mining and wi ld f i res ,
i f  the  "good o ld "  snowpacks re turn  t o  t h e  Buck Creek and upper
Bulkley Watersheds, Houston's dyking system w i l l  be heavi ly taxed.
For t h i s  reason I  recommend t h a t  the  D i s t r i c t  o f  Houston contact
the Inspector o f  Dykes, Water Management Branch, M in is t ry  o f  the
Environment, 737 Courtney Street, Victor ia,  B.C. V8V 1X5.
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t4ZatcLc,t el.

DISTRICT OF HOUSTON
P.O. BOX 370 -

HOUSTON, BRITISH COLUMBIA, VOJ 1Z0
TELEPHONE 845-2238

OUR FILE: 1 1 4

YOUR FILE:

14 November  1 9 8 3

P r o n v i n c e  o f  B r i t i s h  C o l u m b i a
M i n i s t r y  o f  F o r e s t s
P a r l i a m e n t  B u i l d i n g s
V i c t o r i a ,  B r i t i s h  C o l u m b i a
V8V 1X4

A t t e n t i o n :  H o n .  T . M .  W a t e r l a n d

Dea r  S i r :

Re:  B a n k  P r o t e c t i o n ,  B u c k  C r e e k ,  H o u s t o n ,  B . C .
D i s t r i c t  L o t  6 2 2 ,  R a n g e  0 5 ,  C o a s t  D i s t r i c t

MIN;Sir:, Of

A t  t h i s  t i m e ,  w e  w o u l d  l i k e  t o  r e q u e s t  f u n d s  f o r  t h e  i m p r o v e m e n t  o f  o u r  p r e s e n t
dyke  a t  t h e  a b o v e  l o c a t i o n .

H a i v n g  c o n f e r r e d  w i t h  b o t h  y o u r  M i n i s t r y  a n d  t h e  M i n i s t r y  o f  H i g h w a y s ,  i t  w a s
a g r e e d  t h a t  t h e  S w i s s  F i r e  h a s  c r e a t e d  q u i t e  a  h a z a r d .  D u e  t o  a p p r o x i m a t e l y
4 2 , 0 0 0  a c r e s  o f  t r e e s  b e i n g  b u r n t ,  t h e r e  i s  n o  l o n g e r  a n y  c o v e r a g e  o n  t h e
m o u n t a i n s .  B u c k  C r e e k  i s  60% f e d  f r o m  t h e s e  m o u n t a i n s .  I n  t h e  e v e n t  o f  a
h e a v y  s p r i n g  r u n o f f ,  t h e  p o s s i b i l i t y  o f  o u r  p r e s e n t  d y k e  f a i l i n g  i s  e x p e c t e d
as  a  n o r m a l  s p r i n g  r u n o f f  h a s  o u r  d y k e s  a t  t h e i r  c a p a c i t y .

I t  s h o u l d  b e  n o t e d  t h a t  i n  t h e  e v e n t  o f  a  f a i l u r e ,  t h i s  w a t e r  c o u r s e  w o u l d
q u i c k l y  f l o o d  t h e  d o w n t o w n  c o r e  a r e a  a n d  p r o g r e s s  t o  t h e  A v a l o n  a r e a .  G r o u n d
c o n d i t i o n s  b e h i n d  t h e  d y k e  make e m e r g e n c y  r e p a i r s  d u r i n g  h i g h  w a t e r  i m p o s s i b l e .

I t  i s  t h e r e f o r e  i m p e r a t i v e  t h a t  t h e  p r o b l e m  a r e a s  i d e n t i f i e d ,  b e  i m p r o v e d  a s
recommended.

The e s t i m a t e d  c o s t  o f  c o n s t r u c t i o n  w o u l d  b e  i n  t h e  o r d e r  o f  $ 6 0 , 0 0 0 . 0 0 .

S h o u l d  y o u  r e q u i r e  a n y  f u r t h e r  i n f o r m a t i o n ,  p l e a s e  d o  n o t  h e s i t a t e  t o  c o n t a c t
m y s e l f  o r  J i m  G r i f f i t h s  o u r  S u p e r i n t e n d e n t  o f  P u b l i c  W o r k s .

Any a s s i s t a n c e  y o u  c o u l d  p r o v i d e  t o w a r d s  o b t a i n i n g  t h i s  f u n d i n g  w o u l d  b e
g r e a t l y

Yo u r s

a p p r e c i a t e d .

u l Y  . 1  I

a r y  B e a u d e t t e
Alderman HOV 2 1 1983
/ b a s



DISTRICT OF HOUSTON
P.O. BOX 370 -

HOUSTON. BRITISH COLUMBIA. VOJ 120
TELEPHONE 845-2238

OUR FILE: 1 1 3
YOUR 8 9 0 - 1 - 9

12 J a n u a r y  1984

Province o f  B r i t i s h  Columbia.
M i n i s t r y  o f  Fores ts
Par l i ament  B u i l d i n g s
V i c t o r i a ,  B r i t i s h  Columbia
V8V 1X4

A t t e n t i o n :  T . M .  Wa t e r l a n d ,  M i n i s t e r

Dear S i r :

Re: B a n k  P r o t e c t i o n ,  Buck  C r e e k ,  H o u s t o n ,  B . C .
D i s t r i c t  L o t  6 2 2 ,  Range 0 5 ,  C o a s t  D i s t r i c t

A t  t h i s  t i m e ,  we  would l i k e  t o  e x p r e s s  our_concerns :and ` . re insta te  o u r  p o s i t i o n
on t h e  above  n o t e d .

We f e e l  t h a t  t h e  f l o o d i n g  o f  H a t z i c  V a l l e y  i s  r e l a t i v e  t o  o u r  s i t u a t i o n  a s
caused b y  t h e  Swiss  F i r e  a n d  o u t l i n e d  i n  o u r  p r e v i o u s  l e t t e r .

I t  i s  t h e r e f o r e  i m p e r a t i v e  t h a t  t h e  p r o b l e m  a r e a s  i d e n t i f i e d ,  b e  i m p r o v e d .

Should you r e q u i r e  a n y  f u r t h e r  i n f o r m a t i o n ,  p l e a s e  d o  n o t  h e s i t a t e  t o  c o n t a c t
the w r i t e r  o r  M r.  J i m  G r i f f i t h s  o u r  Super in tendent  o f  P u b l i c  Works .

Any a s s i s t a n c e  you  c o u l d  p r o v i d e  towards  o b t a i n i n g  t h i s  f u n d i n g ,  w o u l d  b e
g r e a t l y  a p p r e c i a t e d .

Yours t r u l y ,

John L y o t i e
A lderman

i b a :  1  1  e


