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April 17, 2000
KS00055

Community Futures Development Corporation of Nadina
Box 236,
3232 Highway 16,
Houston, BC
VOJ 1Z0

Attention: M r .  Angus Glass, Director

RE: REINSTALLATION OF HISTORIC WATER SURVEY
OF CANADA STAFF GAUGES

1.0 INTRODUCTION

Nadina Community Futures (NCF) of  Houston, BC has implemented a program of water level
monitoring in the Upper Bulkley River watershed, to determine effects of resource development
on the hydrologic regime in the watershed. To  facilitate this monitoring, NCF retained AGRA
Earth & Environmental Limited (AGRA) to install four staff gauges at historic Water Survey of
Canada (WSC) stations on selected tributaries of the Bulkley River, listed below, and generate
stage/discharge rating curves for these streams.

Ms. Brenda Donas, Community Habitat Advisor for the Smithers area Department of Federal
Fisheries and Oceans, directed the locations o f  the staff  gauges. F o u r  staff  gauges were
installed at the following sites:

WSC Station 08EE009 on Richfield Creek

WSC Station 08EE-018 on Maxan Creek above Bulkley Lake

WSC Station 08EE013 on Buck Creek at the mouth of  Buck Creek

New station located on the abutments of the Buck Creek bridge #1 on Buck Creek

Ms. Donas implemented regular staff gauge readings (twice per week) in order to obtain the
water level data necessary to generate discharge hydrographs of the study creeks. One year
of water level data has been collected and this report contains discharge hydrographs for the
study streams.
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3232 Highway 16,
Houston, BC
VOJ 1Z0

Attention: M r .  Angus Glass, Director

RE: REINSTALLATION OF HISTORIC WATER SURVEY
OF CANADA STAFF GAUGES

1.0 INTRODUCTION

AGRA Earth &
Environmental Limited
Box 3966
#3-3167 Tatlow Road
Smithers, B.C. VOJ 2ND
Tel (250) 847-8783
Fax (250) 847-9049

Nadina Community Futures (NCF) of Houston, BC has implemented a program of water level
monitoring in the Upper Bulkley River watershed, to determine effects of resource development
on the hydrologic regime in the watershed. To  facilitate this monitoring, NCF retained AGRA
Earth & Environmental Limited (AGRA) to install four staff gauges at historic Water Survey of
Canada (WSC) stations on selected tributaries of the Bulkley River, listed below, and generate
stage/discharge rating curves for these streams.

Ms. Brenda Donas, Community Habitat Advisor for the Smithers area Department of Federal
Fisheries and Oceans, directed the locations of  the staff  gauges. F o u r  staff  gauges were
installed at the following sites:

WSC Station 08EE009 on Richfield Creek

WSC Station 08EE-018 on Maxan Creek above Bulkley Lake

WSC Station 08EE013 on Buck Creek at the mouth of Buck Creek

New station located on the abutments of the Buck Creek bridge #1 on  Buck Creek

Ms. Donas implemented regular staff gauge readings (twice per week) in order to obtain the
water level data necessary to generate discharge hydrographs of the study creeks. One year
of water level data has been collected and this report contains discharge hydrographs for the
study streams.



ir"

•14 M e  Z a  1    *  i •

1.c. ,  F  a t e  •. _  •  •  '5 .  -4 "
, '`a '"

? '  •  .
9 i i  a  e  - ,  • . ,

I ,
" "

. „ „  . t - -

September 22, 1998 0.055 0.115

November 4, 1998 0.216 0.799

May 18, 1999 0.75 9.693

September 15, 1999 0.19 0.489
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2.0 F I E L D  METHODOLOGY
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Station record sheets were obtained from Water Survey of Canada for three stations (Appendix
11. Locations for staff gauge installations were chosen based on the guidance from the Manual
of Standard Operating Procedures for Hydrometric Surveys in British Columbia (RIC 1998).
The staff gauges were Water Survey of Canada standard. Discharge measurements were

obtained with a Price AA f low meter (Serial # X87-03).

3.0 R E S U LT S

3.1 R I C H F I E L D  CREEK

The Richfield Creek Water Survey of Canada station was discontinued in 1974. The  original
station description sheets are provided in Appendix 1.0. The  original staff gauge was located
on the abutments of a footbridge across the creek. T h e  footbridge and original benchmarks
for the station no longer exist. The  new staff gauge is located approximately 100 m upstream
of the multi-plate culvert that crosses under Highway 16, 2.0 km WNW of Topley, BC. T w o
new benchmarks were located upstream of the staff gauge.

Four velocity cross sections of Richfield Creek were completed (Table 1). Figure 1 shows the
Richfield Creek water level data recorded by DFO in 1998 and 1999. The  water level records
are included in Appendix 2.0. Figure 2 shows the discharge rating curve for Richfield Creek.
Photos of Richfield Creek during different seasons are provided in Appendix 3.0

Table 1. Discharge at Richfield Creek 1998 and 1999. The cross sections were completed 5
m upstream of the location of the staff gauge. Field notes are provided in Appendix 2.
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Ritchfleld Water Level 1998-1999
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Figure 1. Ritchfield Creek Water Levels for 1998 and 1999
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Figure 2.0 Ritchfield Creek Discharge Rating Curve Based on 1999 and 1998 Data.
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3.2 M A X A N  CREEK
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The Maxan Creek Water Survey of Canada station was discontinued in the late 1970s. The
Maxan Creek station originally included a cableway across the creek. T h e  cableway is still
present. The station equipment consisted of an A71 recording gauge activated by a 35' range
servo manometer. A  new staff  gauge has been located on the left bank of Maxan Creek.
Three bench marks were located. Bench Mark #2 uses the original benchmark left from the
WSC Station.

A copy of a recent air photo is provided for directions to the site. The  Forestdale Canyon Road
leaves Highway 16 at Broman Lake. A t  the junction of the Forestdale Canyon Road and the
Maxan FSR, the turnoff is 6.0 km from the bridge across the Bulkley River. The  access road
crosses the BC Gas line at 200 m after which an old logging road turns right (upstream). A t
the second old landing, a flagged trail leads approximately 200 m to an old road/livestock trail
that leads down to the station.

Four velocity cross sections were completed on Maxan Creek (Table 2). Water  level data was
collected in 1998 and 1999 and is shown in Figure 3 (Appendix 2). A  discharge rating curve
based on the four velocity cross sections is provided in Figure 4. Photos of Maxan Creek are
provided in Appendix 3.0.

Table 2 .  Discharge a t  Maxan Creek for  1998 and 1999.  The velocity cross section was
completed 25 m downstream of the location of the staff gauge. Field notes are provided in
Appendix 2.
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Figure 3. Maxan Creek Water Levels for 1998 and 1999.
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Figure 4.0 Maxan Creek Discharge Rating Curve for 1998 and 1999
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3.3 B U C K  CREEK AT THE MOUTH
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Station 08EE013, Buck Creek at the mouth of  Buck Creek is located 25 m upstream of the
footbridge in the town of Houston, BC, 122 m upstream of the bridge across Highway 16.
During moderate to  low f lows, the  discharge is obtained by  wading. T w o  velocity cross

sections were conducted b y  wading (Table 3) .  A t  higher velocities, a  bridge mount is
suspended from the Buck Creek footbridge. A  bridge mount was not available on May 18,
1999 s o  average veloc i ty  w a s  calculated us ing a  neutral ly buoyant  object,  a n d  f o r
confirmation, Water Survey of  Canada was contacted and the discharge for May 18, 1999
was obtained.

Water level was recorded twice weekly until June of 1999, when the staff gauge was either
vandalised or washed out. A  graph of water level in 1998 and 1999 is presented in Figure 6.
Water level data is included in Appendix 2. Figure 7 shows the discharge rating curve for
1998 and 1999. Photos of Buck Creek at the footbridge are provided in Appendix 3.0.

Table 3. Discharge at Buck Creek at the mouth for three periods in 1998 and 1999. The cross
rn s e c t i o n s  were completed 35 m  downstream o f  the location o f  the staff  gauge. T h e  staff

gauge was lost in June of 1999. Field notes are provided in Appendix 2.
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Buck Creek at the Footbridge water level 1998, 1999
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Figure 5 Buck Creek at the Footbridge Water Levels for 1998 and 1999 (to June 1999).
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Figure 6 Buck Creek at the Footbridge Discharge Rating Curve
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3.4 B U C K  CREEK AT BUCK BRIDGE #1
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Ms. Donas requested that a fourth staff gauge be installed in Buck Creek, at Buck Bridge #1.
The information t o  be collected was required for  a f ish habitat  restoration/rehabilitation/

enhancement project, proposed by the Department of Federal Fisheries and Oceans.

The staff gauge was installed on the second to  last bridge piling on the left  bank of  Buck
Creek. T w o  benchmarks were located on other bridge pilings. Four  velocity cross sections
were completed at the site (Table 4). S ta f f  gauge (water level) readings were recorded twice
weekly for 1998 and 1999 (Figure 7, Appendix 2). A  discharge rating curve for 1998 and
1999 is shown in Figure 8. Photos of Buck Creek at Bridge #1 are provided in Appendix 3.0.

Table 4. Discharge at Buck Creek at Buck Bridge #1 fo r  1998 and 1999. T h e  cross sections
were completed 15 m downstream of the staff gauge. Field notes are provided in Appendix
2.
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Buck Creek at Bridge#1 Water Level 1998, 1999
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Figure 8.0 Buck Creek at Buck Bridge #1, Discharge Rating Curve for 1998 and1999
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4.0 C L O S U R E
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This report was prepared for Community Futures Development Corporation of Nadina for use
in the ongoing investigations into impacts on fish, fish habitat and riparian habitat conditions
on the Upper Bulkley River and tributaries to the Upper Bulkley. A G R A is pleased to be able
to assist on this and other habitat restoration projects in the Skeena Region.

If you have any questions about this report, please call Jessica Chaplin in Smithers, at 250-
847-8783, fax 250-847-9049 or email at agraee@bulkley.net

Sincerely,

AGRA Earth & Environmental Limited

Jessica Chaplin, B.Sc., RPBio
Aquatic Biologist

JH/rmm3
KS00055.Itr
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Water Survey of Canada station descriptions
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Appendix 2.
Water Level Data for 1998 and 1999
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STAFF GAUGE READING
RICHFIELD CREEK

DATE Weather Time AIR WATER STAFF SNOW ICE Richfield Page 1
TEMP (C) TEMP (C) GAUGE (cm) PACK (cm) THICK (cm)

Dec 20/98 H/O 11:15 -17 1 27 10 9
22 H/0 10:30 -16 1 12 15 9
26 H/O 11:15 -10 1 15 27 9
29 H/O 10:45 -6 1 15 31 9

Jan 3/99 H/O 11:00 -1 1 15 36 9
5 H/O 9:50 2 1 13 31 8
10 H/O/S 11:26 -6 1 13 36 7
12 H/O/S 8:45 0 1 12 38 8
15 H/O/S 8:43 -3 1 13 36 8
19 H/O/S 10:41 -7 1 14 40 8
22 Snowing 11:00 -10 1 13 38 12
25 H/O 10:45 -9 1 13 36 13
28 H/O 8:40 -16 1 13 38 15

Feb 2/99 Snowing 11:40 -6 0.5 12 55 18
5 H/O 9:45 0 0.5 13 51 18
8 Sunny 11:15 -11 0.5 13 54 16.5
12 Sunny 9:55 3 1 11 45 16
16 Sunny 8:45 -8 0.5 10 45 16
19 Sunny 8:46 -8 0.5 9 43 14.5
23 Sunny 8:50 -7 1 9 44 15
26 Sunny 8:55 -3 1 9 44 12

Mar 2/99 Sunny 8:30 -4 1 8 44 11
5 Sunny 8:30 -7 1 8 44 10
8 Sunny 8:29 -2 1 8 43 9
12 H/O 9:22 1 1 7 41 8
17 Snowing 8:45 -4 0.5 11 45 5
20 Sunny 8:50 3 1 10 43 3
22 H/0 9:16 5 1 9 32 0
26 Sunny 11:30 5 1 21 26 0
30 Snowing 9:30 2 1 9 25 0

Apr 1/99 Sunny 11:00 3 1 14 21 0
6 Sunny 9:37 5 1 10 12 0
9 Sunny 9:29 -2 1 24 5 0
13 Sunny 9:18 1 1 19 0 0
16 Sunny 8:30 4 1 11 0 0
20 H/0 8:55 5 1 35 0 0
23 H/O 8:55 6 1 51 0 0
27 Sunny 8:45 -1 0.5 55 0 0
30 H/O 9:00 8 1.5 52 0 0

May 4/99 Sunny 9.14 3 1 44 0 0
7 H/O 10:00 3 2 51 0 0
10 Sunny 8:45 5 1 45 0 0
13 Snowing 8:40 3 3 45 0 0
18 H/O 8:35 5 4 76 0 0
21 H/O 8:33 5 4 58 0 0
25 Sunny 9:06 7 3 90 0 0
28 Sunny 9:11 9 3.5 58 0 0

0 ,  AGRA
ENGINEERING GLOBAL SOLUTIONS
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DATE Weather Time AIR WATER STAFF SNOW ICE Richfield Page 1
TEMP (C) TEMP (C) GAUGE (cm) PACK (cm) THICK (cm)June 1/99 H/O 12:56 10 6 64 0 04 Rain 2:00 12 6 60 0 08 H/O 11:45 13 6 79 0 011 Sunny 10:15 18 8.5 71 0 014 Sunny 9:30 23 9 68 0 018 Rain 11:30 16 11 58 0 022 Rain 10:30 13 8 44 0 025 H/O 12:00 17 11 40 0 0

29 H/O 10:15 12 9 42 0 0
r771

JUL-1/99 Rain 12:10 10 10 46 0 0
6 Sunny 10:45 18 10 48 0 0
9 Sunny 8:00 17 10 37 0 0
14 Sunny 8:44 18 10 24 0 0
16 Sunny 8:00 5 8 23 0 0
21 Sunny 8:10 17 12 17 0 0
23 Sunny 9:30 14 10.5 16 0 0
26 H/O 9:36 17 10 13 0 0
28 Rain 4:45 13 10 12 0 0

AUG-2/99 Sunny 3:39 26 13 10 0 0
6 Sunny 9:40 18 13 9 0 0
10 Sunny 10:00 14 11 7 0 0
13 Sunny 8:35 10 10 8 0 0
16 H/O 7:45 9 12 7 0 0
20 Sunny 1:58 18 15 6 0 0
24 Rain 11:30 11 12 9 0 0
28 H/O 8:50 13 9.5 21 0 0

SEP12/99 Sunny 1:00 14 7 21 0 0
26 H/O 11:00 8 6 20 0 0

OCT17/99 H/O 2:00 10 3 14 0 0
31 Sunny 2:50 1 0 9 0 0

NOV14/99 H/O 9:10 1 0 14 0 0

AGRA
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STAFF GAUGE READING
MAXAN CREEK

DATE Weather Time AIR WATER STAFF SNOW ICE Maxan Page 1
TEMP (C) TEMP (C) GAUGE (cm) PACK (cm) THICK (cm)

Dec 20/98 H/O 9:00 -18 1 15 20 19
22 H/O 9:00 -10 1 17 21 23
26 H/O 10:00 -10 1 16 47 25
29 H/O 8:00 -8 1 16 49 26

Jan 3/99 H/O 9:12 -1 1 28 51 28
5 H/O 12:00 2 1 26 46 26

7
10
12

H/O/S
Sunny

12:25
10:00

-4
-1

1
1

28
24

45
50

29
28

15 Sunny 9:58 -5 1 23 51 29
19 H/O/S 9:29 -10 1 22 56 30
22 Snowing 9:47 -12 1 21 56 30
26 H/O 2:10 -5 1 22 57 30
28 Sunny 10:30 -16 0.5 21 59 33

Feb 2/99 Snowing 10:35 -8 0.5 18.5 70 33
5 Snowing 11:30 0 0.5 18 69 33
8 Sunny 10:20 -12 0.5 19 72 33
12 Sunny 9:15 4 0.5 19 67 32
16 Sunny 10:16 -8 0.5 19 67 33
19 Sunny 9:59 -8 0.5 19 65 32
23 Sunny 10:30 -7 1 16.5 64 35
26 Sunny 10:20 -1 1 16 63 34

Mar 2/99 Sunny 10:25 -2 1 15 75 34
5 Sunny 11:15 0 1 15 77 33
8 Sunny 10:00 -2 1 14 72 32
12 H/O 10:30 2 1 13 70 31
17 Snowing 10:35 -4 0.5 8 69 32

7 7 )
20 Sunny 10:30 3 1 7 65 29
22 H/0 10:29 5 1 7 56 21
26 Sunny 8:45 0 1 17 52 19
30 Snowing 11:00 4 1 10 54 17

Apr 1/99 Sunny 9:00 3 1 13 53 15
6 Sunny 10:55 5 1 9 52 0
9 Sunny 10:45 -2 1 9 43 0
13 Sunny 10:45 2 1 8 42 0
16 Sunny 9:30 3 1 10 36 0
20 H/0 10:15 5 1 21 20 0
23 H/O 10:20 6 1 33 16 0
27 Sunny 10:15 4 0.5 95 3 0
30 H/O 10:20 6 1 92 0 0

May 4/99 Sunny 10:55 4 3 79 0 0
7 Sunny 11:20 5 3 84 0 0
10 Sunny 10:15 5 3 60 0 0
13 Snowing 10:20 3 3 63 0 0
18 H/O 10:15 5 3.5 80 0 0
23 Sunny 11:00 9 4 108 0 0
25 Sunny 10:54 10 5 100 0 0
28 Sunny 11:03 9 5 82 0 0

AGRA
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DATE Weather Time AIR WATER STAFF SNOW ICE Maxan Page 2
TEMP (C) TEMP (C) GAUGE (cm) PACK (cm) THICK (cm)

June 1/99 H/O 1:55 10 7 76 0 0
4 H/O 3:40 9 7 70 0 0
8 H/O 1:30 13 7 89 0 0
11 Sunny 11:45 20 8 59 0 0
14 Sunny 11:10 23 9 58 0 0
18 Rain 12:45 15 12 52 0 0
22 Rain 11:45 13 9.5 50 0 0
25 H/O 1:05 16 12 45 0 0
29 H/O 11:30 12 10 48 0 0

July 1/99 Rain 2:00 10 10 51 0 0Pi 6 Sunny 12:00 18 12 61 0 0
9 Sunny 9:45 18 12 54 0 0
14 Sunny 10:00 18 12 38 0 0

r i 16 Sunny 9:30 8 10 38 0 0
21 Sunny 9:30 18 13 27 0 0
23 Sunny 10:45 16 12 25 0 0
26 H/O 11:10 17 12 23 0 0
28 Rain 6:00 13 12 21 0 0

AUG 2/99 Sunny 2:00 26 13 19 0 0
6 Sunny 10:45 17 15 18 0 0
10 Sunny 11:30 14 13 15 0 0
13 Sunny 10:25 9 12 16 0 0
16 H/O 9:20 10 13 15 0 0

r, 20 Sunny 3:40 19 14 13 0 0
24 Rain 1:15 11 13 14 0 0
28 Sunny 10:05 15 10 22 0 0

SEP12/99 Sunny 2:00 15 8 20 0 0
26 H/O 12:45 6 5 10 0 0

OCT17/99 Sunny 3:00 10 3 14 0 0
31 H/O 2:02 2 1 7 0 0rm NOV14/99 H/O 10:05 1.5 1 6 0 0

a4, AGRA
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Staff Gauge Readings Winter 1998/1999: Reach 1 Lower Buck Creek

Date D e p t h w  (m) C o m m e n t
11/24/98 0 . 2 7
11/27/98 0 . 2 8
12/04/98 0 . 3 9
12/08/98 0 . 2 9

rn 1 2 / 1 1 / 9 8  0 . 3
12/15/98 0 . 3 1
12/18/98 0 . 3 3
12/22/98 0 . 3 9  jim/tracy
12/26/98 0 . 4 4
12/29/98 0 . 4 4
01/03/99 0 . 4 5
01/05/99 0 . 4 7
01/08/99 0 . 4 8
01/12/99 0 . 4 6
01/19/99 0 . 4
01/22/99 0 . 3 2
01/26/99 0 . 3 5
01/29/99 0 . 4 4
02/03/99 0 . 4 6  scott/tenley
02/09/99 0 . 3 5
02/23/99 0 . 2 9
02/26/99 0 . 2 4
03/02/99 0 . 2 5
03/05/99 0 . 2
03/12/99 0 . 3
03/19/99 0 . 3 7  Very warm, sunny last few days
03/24/99 0 . 4 3  Open areas visible near gauge
03/26/99 0 . 2 5  Open except for some ice upstream, warm temperatures (John)
03/30/99 0 . 2 2  Completely open, slightly cooler temperatures over last few days
04/06/99 0 . 2 1
04/09/99 0 . 2
04/13/99 0 . 2
04/16/99 0 . 2 7
04/20/99 0 . 5 9  Increasing snowmelt plus moderately heavy rains
04/23/99 0 . 7 7
05/04/99 0 . 8 2
05/07/99 0 . 8
05/11/99 0 . 6 8
05/14/99 0 . 7
05/18/99 0 . 9
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STAFF GAUGE
BUCK CREEK

DATE

READING
BRIDGE 1

(Three Sheets)
STAFF GAUGE

WATER S N O W
TEMP (C) PA C K  (cm)

Buck Bridge Page 1

AIR I C E
TEMP (C) THICK (cm)

STAFF
GAUGE (cm)

Nov 24/98 -5 1 7 -1 2.6
27 -5 1 7 -5 4

Dec1/98 -5 1 9 -5 5.1
4 7 1 9 1 6.5
8 6 1 9 -10 6.5
11 8 1 7 2 8.5
15 9 1 6 2 8.5
18 7 1 23 -5 14
22 8 1 27 -22 16
26 9 1 37 -10 22
29 9 1 41 -5 23

Jan 3/99 10 1.5 47 0 24
5 10 1.5 45 3 21
8 10 1 45 -7 20
12 9 1 46 0 17
15 10 1 47 -2 18
19 10 1 48 -4 18
22 7 1 48 -10 18
25 9.5 0.5 47 -9 18
28 9 0.5 46 -7 19

Feb 2/99 10.5 0.5 80 -1 19
5 10 0.5 77 1 19
8 10 0.5 84 -12 20
12 8 0.5 80 3 19
16 7 0.5 72 2 20
19 8 0.5 71 3 24
23 7.5 1 75 2 24
26 7.5 1 73 4 20

Mar 2/99 8 1 74 3 18
5 7.5 1 78 0 17
8 6.5 1 76 0 16
12 7 1 79 4 14
17 6 0.5 77 -4 14
20 6 1 75 8 12
22 5 1 74 4 8
26 6 1 63 5 0
30 6 1 66 1 0

Apr 1/99 7 1 64 4 0
6 6 1 58 2 0
9 3.5 0 58 -5 0
13 8 1 51 8 0
16 9 1 41 8 0
20 41 1 20 9 0
23 71 1 16 11 0
27 73 1 0 8 0
30 70 1 0 8 0
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DATE STAFF
GAUGE (cm)

WATER
TEMP (C)

SNOW
PACK (cm)

AIR
TEMP (C)

ICE B u c k  Bridge Page 2
THICK (cm)

May 4/99 67 1.5 0 1 0
7 66 3 0 3 0
10 54 3 0 10 0
13 55 4 0 6 0
18 79 4 0 6 0
20 80 4 0 7 0
25 115 6 0 9 0
28 80 6 0 8 0

June 1/99 88 6 0 10 0
4 81 8 0 13 0
8 87 8 0 13 0
11 74 10 0 15 0
14 63 14 0 24 0
18 62 12 0 16 0
22 46 10 0 13 0
25 46 12 0 15 0
29 64 10 0 12 0

JUL-1/99 67 11 0 8 0
6 63 13 0 21 0
9 48 12 0 20 0
14 30 12 0 18 0
16 29 10 0 13 0

7 21 29 13 0 17 0
23 26 13 0 17 0
26 13 13 0 16 0
28 12 13 0 14 0

AUG-2/99 8 14 0 26 0
6 6 15 0 17 0
10 4.5 12 0 9 0
13 4.5 12 0 8 0
16 4 12 0 12 0
21 3 13 0 10 0
24 5 12 0 10 0
28 12 11 0 13 0

SEP12/99 1.9 10 0 17 0
26 2 6 0 6 0

OCT17/99 31 4.5 0 7 0
31 26 2 3 -4 1

NOV14/99 23 1 1 10 0
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Appendix 3.0 Photographs of Water Survey of Canada Stations Richfield, Maxan, Buck
Creek at the Footbridge and Buck Bridge #1.
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'Richfield Creek looking
downstream. Sept. 21/98.

! Richfield Creek staff gauge ,
Sept. 21/98.

W '
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Maxan Creek, WSC Station
08EE018 on right bank. Sept.
22/98

Maxan Creek, WSC Station
08EE018 looking downstream.
Sept. 22/98
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— Buck Creek at confluence with
Bulkley River. Staff gauge on
right bank.

Buck Creek at confluence with
Bulkley River. Looking
upstream. Oct. 2/98.

/  - ' A  4 41,

...Ai. ' a
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Buck Creek at confluence with
Bulkley River. Staff gauge on
right bank.

Buck Creek at confluence with
Bulkley River. Looking
upstream. Oct. 2/98.
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Appendix 4.0 Field Notes for Establishment of New Stations
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Project: KS00055
Client: Department of Federal Fisheries and Oceans, Nadina Community Futures

-7) T i t l e :  Re-installation of 4 Water Survey of Canada staff gauges

-0.05 0 1000 1.224
0 0.098
0 1.664

Velocity:
Date:

tape
(m)

velocity cross section located 5 m upstream of the staff gauge
September 22, 1998 S G :  0.055 0 . 6 6 8 9 * r e v s l s e c + 0 . 0 1 0 1

bf depth w a t e r  depth revolution t i m e  v e l o c i t y  Q
(cm) ( c m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )

SUM Q c o m m e n t

0 0 0 0 0 0 0 ORB
0.5 76 0 0 0 0 0 0

1 92 0 0 0 0 0 0
1.5 100 0 0 0 0 0 0

2 104 0 0 0 0 0 0
2.5 104 0.5 0 0 0 0 0 wetted width

3 106 1 0 0 0 0 0 no current
3.5 110 10 23 41.96 0.377 0.019 0.019

4 116 17 6 46.4 0.097 0.008 0.027
4.5 110 11 9 41.1 0.157 0.009 0.036

5 111 14 15 43.9 0.239 0.017 0.052
5.5 113 18 11 42.5 0.183 0.016 0.069

6 115 20 21 43.2 0.335 0.034 0.102
6.5 106 12 11 45.2 0.173 0.010 0.113

7 104 10 0 0 0.000 0.000 0.113 behind rock
7.5 98 8 3 41.2 0.059 0.002 0.115
7.7 98 0 0 0 0.000 0.000 0.115 wetted width

8 86 0 0 0 0 0 0
8.5 78 0 0 0 0 0 0

9 76 0 0 0 0 0 0
9.5 70 0 0 0 0 0 0
10 56 0 0 0 0 0 0

10.5 6 0 0 0 0 0 0
10.6 0 0 0 0 0 0 0 LB

1 0 0 0 0 0 0 ORB
1.5 7 0 0 0.000 0.000 0.000 too shallow

2 14 40 48.9 0.554 0.039 0.039
2.5 19 30 41.4 0.491 0.047 0.085

Site: R i t c h f i e l d  Creek
Location: 1 5  miles WNW of Topley, on Highway #16, approximately 100 m upstream

of the multi plate culvert under the highway
Date: S e p t e m b e r  22, 1998
Installed staff gauge, installed bench marks, completed velocity cross section

771

BM#1 t r e e  on left bank upstream of staff gauge, 7 degrees E of N, 15 m upstream
BM#2 t r e e  on left bank upstream of staff gauge, 6 degrees E of N, 17.35 m upstream
SG t o p  of metal plate of the 1.0 m staff gauge

BS F S  E l e v  H I
BM#1
BM#2
SG

Site: R i t c h f i e l d  Creek
Velocity: veloci ty cross section located 5 m upstream of the staff gauge
Date: N o v e m b e r  4 0 : 4 0  SG= 0.216 0 . 6 7 2 9 * r e v s / s e c + 0 . 0 0 3 6

tape b f  depth w a t e r  depth revolution t i m e  v e l o c i t y  Q  S U M  Q c o m m e n t
(m) ( c m )  ( c m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )
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finished at 13:01, staff gauge 0.215

3 23 40 47.7 0.568 0.065 0.151
3.5 31 30 43.6 0.467 0.072 0.223

4 34 10 46.2 0.149 0.025 0.248
4.5 30 25 41.6 0.408 0.061 0.310

5 29 35 46.2 0.513 0.074 0.384
5.5 34 35 53.5 0.444 0.075 0.460

6 37 25 41.5 0.409 0.076 0.535
6.5 32 40 50.3 0.539 0.086 0.621

7 31 35 51.7 0.459 0.071 0.693
7.5 19 45 41 0.742 0.071 0.763

8 12 35 40 0.592 0.036 0.799
8.5 4 0 0 0.000 0.000 0.799

9 0 0 0 0.000 0.000 0.799 LB

0.032 0 1000 0
0 0.902
0 0.878
0 2.056

Velocity:
Date:

tape
(m)

velocity cross section located 25 m downstream of the staff gauge
September 22, 1998 S G = 0 . 0 4 8  0 . 6 6 8 9 ' r e v s / s e c + 0 . 0 1 0 1

bf depth w a t e r  depth revolution t i m e  v e l o c i t y  Q
(cm) ( c m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )

SUM Q c o m m e n t

0 0 0 0 0 0 0 ORB
0.25 62 9 0 0 0 0 0 wetted width

0.5 66 12 1 47.3 0.024 0.001 0.001
1 72 17 7 45.5 0.113 0.010 0.011

1.5 76 19 9 44.7 0.145 0.014 0.025
2 80 21 8 41.2 0.140 0.015 0.040

2.5 80 20 7 41 0.124 0.012 0.052
3 77 16 7 42.2 0.121 0.010 0.062

3.5 79 16 5 47.4 0.081 0.006 0.068
4 75 10 8 42.3 0.137 0.007 0.075

4.5 79 12 6 49.3 0.092 0.005 0.080
5 77 8 0 0 0 0 0 no current

5.5 76 6 0 0 0 0 0 no current
6 72 0.5 0 0 0 0 0 too shallow

6.5 76 0 0 0 0 0 0 wetted width
7 72 0 0 0 0 0 0

7.5 72 0 0 0 0 0 0
8 71 0 0 0 0 0 0

8.5 75 0 0 0 0 0 0

MAXAN CREEK
7 11

Site: M a x a n  Creek
Location: 2 8  miles west of Bums Lake. 8.1 miles south of Highway 16 at Broman Lake,

take Forestdale Canyon Road, 3 miles above Bulkley Lake.
Date: S e p t e m b e r  22, 1998
Installed staff gauge, installed bench marks, completed velocity cross section

BM#1 t r e e  7.5 m upstream of the LB tower 1.0 m high, 4 inch lag bolt
BM#2 p i p e ,  1.5 m from LB tower 20 cm high, no cap (same as BM#2 on the WSC records)
BM#3 t r e e  6.0 m upstream of LB tower on bank. Lag bolt installed 1.0 m from ground
SG t o p  of metal plate of the 1.0 m staff gauge

BS F S  E l e v  H I
BM#1
BM#2
BM#3
SG

AGRA
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9
9.5
10

10.5
11

11.5
12

12.5
13

13.5
14

14.5
Site:
Velocity:

77 0  0  0  0 0
77 0  0  0  0 0
77 0  0  0  0 0
80 0  0  0  0 0
86 0  0  0  0 0
89 0  0  0  0 0

102 2  0  0  0 0
101 0  0  0  0 0
97 0  0  0  0 0
90 0  0  0  0 0
80 0  0  0  0 0
0 0  0  0  0 0

Maxan Creek
velocity cross section located 25 m downstream of the staff gauge

0 0 0 0 0 0 0 OLB
0.5 0 0 0 0 0

1 0 0 0 0 0 0 wetted width
1.5 3 0 0 0 0 0 too shallow

2 6 0 0 0 0 0 too shallow
2.5 7 0 0 0 0 0 no current

3 4 0 0 0 0 0 small gravel bar
3.5 2 0 0 0 0 0

4 2 0 0 0 0 0
4.5 2 0 0 0 0 0

5 5 0 0 0 0 0
5.5 5 0 0 0 0 0

6 7 12 41.9 0.196 0.007 0.007
6.5 9 11 40.3 0.187 0.008 0.015

7 12 21 41.7 0.342 0.021 0.036
7.5 16 20 38.6 0.352 0.028 0.064

8 17 30 48.5 0.420 0.036 0.100
8.5 20 30 46.3 0.440 0.044 0.144

9 20 35 45.8 0.518 0.052 0.195
9.5 21 30 41.5 0.490 0.051 0.247
10 24 40 42.2 0.641 0.077 0.324

10.5 24 35 41.3 0.574 0.069 0.393
11 24 40 45.2 0.599 0.072 0.465

11.5 21 30 46.8 0.435 0.046 0.510
12 21 20 43 0.317 0.033 0.544

12.5 18 25 48.1 0.353 0.032 0.575
13 0 0 0 0 0.575 RB

finished at 11:03 SG=0.170
BUCK CREEK

0
0
0
0
0
0
0 small pond
0 11.8 to 12.6 m
0
0
0
OLB

Date: N o v e m b e r  4 1 0 : 3 0  SG=0.168 0 . 6 7 2 9 * r e v s / s e c + 0 . 0 0 3 6
tape b f  depth w a t e r  depth revolution t i m e  v e l o c i t y  Q  S U M  Q c o m m e n t

(m) ( c m )  ( c m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )

Site: B u c k  Creek
Location: 2 5  metres upstream of the footbridge in Houston, BC. Staff gauge is on the right bank
Date: O c t o b e r  2, 1998
Installed staff gauge, installed bench marks, completed velocity cross section

BM#1
BM#2
B M#3
SG

0 ,  AGRA
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7

0
0
0
0

0
0
0
0

0
0
0
0

0
0 RB
0 too shallow
0 too shallow

49.11 0.092 0.006 0.006
40 0.127 0.010 0.016 est flow 0.175 mIsec

40.29 0.110 0.005 0.021
40 0.127 0.009 0.030 est flow 0.175 rn/sec
40 0.127 0.007 0.037 est flow 0.175 m/sec
40 0.127 0.009 0.046 est flow 0.175 mIsec
40 0.127 0.005 0.051 est flow 0.175 m/sec
40 0.127 0.007 0.058 est flow 0.175 m/sec
40 0.127 0.010 0.068 est flow 0.175 m/sec
40 0.127 0.010173 0.078 est flow 0.175 mIsec

41.21 0.124 0.010 0.088
40.43 0.126 0.011 0.099

40 0.127 0.009 0.108 est flow 0.175 m/sec
45.4 0.084 0.007 0.115

43.63 0.194 0.020 0.135
46.09 0.083 0.007 0.142
44.41 0.146 0.015 0.157
40.28 0.143 0.014 0.171
44.01 0.116 0.010 0.182
40.62 0.158 0.017 0.199
43.03 0.134 0.015 0.214
41.84 0.202 0.017 0.231
42.74 0.167 0.020 0.251
41.62 0.123 0.015 0.266
42.67 0.183 0.027 0.293

41.1 0.108 0.014 0.307
46.04 0.097 0.009 0.316

0 0 0 0 RB

2.2 0 0 0
77) 2.5 0 5 0

3 0 11 25
3.5 0 23 16

4 0 31 37
4.5 0 38 40

5 0 32 32
5.5 0 35 36

6 0 36 30
6.5 0 32 40

0 0 0 0 LB
0 0 0 0 too shallow

43.7 0.389 0.021 0.021
41 0.266 0.031 0.052

41.8 0.599 0.093 0.145
40.6 0.667 0.127 0.272
40.9 0.530 0.085 0.356
41.3 0.590 0.103 0.460
42.9 0.474 0.085 0.545

43 0.630 0.101 0.646

771

f71

M t n

UP M I D  L O W
BM5
Top SG
HI

0.676 0 . 4 4 6  0 . 2 1 8
3.59 3 . 4 5  3 . 2 9

1.583

Velocity: veloci ty cross section 15 m upstream of the footbridge and 35 m downstream of the staff gauge
Date: O c t o b e r  2, 1 1 2 : 5 2  SG= 0.14

tape b f  depth w a t e r  depth revolution t i m e
(m) ( c m )  ( c m )  ( s e c )

0 0  0  0
1.8 0  0  0

Site:
Velocity: o f  the footbridge and 35 m downstream of the staff gauge
Date:

tape t i m e  v e l o c i t y  Q  S U M  Q c o m m e n t
(m) ( c m )  ( c m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )

0.6689*revs/sec+0.0101
velocity Q  S U M  Q

(m/sec) ( m 3 / s e c )
comment

2 0  4  0
2.5 0  1 2  0

3 0  1 4  6
3.5 0  1 5  7

4 0  1 0  6
4.5 0  1 4  7

5 0  1 1  7
5.5 0  1 4  7

6 0  8  7
6.5 0  1 1  7

7 0  1 5  7
7.5 0  1 6  7

8 0  1 6  7
8.5 0  1 7  7

9 0  1 4  7
9.5 0  1 7  5
10 0  2 1  1 2

10.5 0  1 6  5
10.75 0  2 1  9

11 0  2 0  8
11.6 0  1 8  7
12.1 0  2 2  9
12.6 0  2 2  8

13 0  1 7  1 2
13.5 0  2 4  1 0

14 0  2 4  7
14.5 0  3 0  1 1

15 0  2 6  6
15.5 0  1 8  6

15.95 0  0  0
Buck Creek
velocity cross section 15 m upstream
November E 1 5 : 3 0  SG=0.30

bf depth w a t e r  depth revolution
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finished at 16:12, staff gauge 0.30
Site: B U C K  CREEK AT BUCK BRIDGE 1

7 0 36 55 44.4 0.837 0.151 0.796
7.5 0 30 45 41.7 0.730 0.109 0.906

8 0 36 35 44.9 0.528 0.095 1.001
8.5 0 38 40 43.1 0.628 0.119 1.120

9 0 34 44 50.8 0.586 0.100 1.220
9.5 0 36 55 57 0.653 0.118 1.337
10 0 38 32 41.5 0.522 0.099 1.437

10.5 0 32 50 57.5 0.589 0.094 1.531
11 0 33 45 46.7 0.652 0.108 1.638

11.5 0 32 40 44.4 0.610 0.098 1.736
12 0 41 35 43.5 0.545 0.112 1.848

12.5 0 42 20 42.2 0.323 0.068 1.916
13 0 40 35 42.6 0.556 0.111 2.027

13.5 0 38 35 40 0.592 0.113 2.139
14 0 43 33 42.8 0.522 0.112 2.252

14.5 0 42 40 43.2 0.627 0.132 2.383
15 0 46 40 44.6 0.607 0.140 2.523

15.5 0 47 15 42 0.244 0.057 2.580
16 0 37 2.5 52.9 0.035 0.007 2.587 behind rock

16.5 0 16 0 0 0 0 0 no current
17 0 10 0 0 0 0 0 no current

17.5 0 0 0 0 0 0 ORB

Velocity:
Date:

tape
(m)

velocity cross section 15 m upstream of the footbridge and 35 m downstream of the staff gauge
November E 1 3 : 4 5  SG=0.10

bf depth w a t e r  depth revolution t i m e  v e l o c i t y  Q  S U M  Q c o m m e n t
(cm) ( c m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )

0.8 0 0 0 0 0 0 0 LB
1 0 22 0 0 0 0 0 eddy, no flow

1.5 0 28 1.5 45.17 0.026 0.004 0.004
2 0 30 1.5 68.7 0.018 0.003 0.006

2.5 0 37 2.25 60.2 0.029 0.005 0.012
3 0 42 3 45.3 0.048 0.010 0.022

3.5 0 48 4 43.7 0.065 0.016 0.037
4 0 55 5 40.96 0.086 0.024 0.061

4.5 0 62 7 43.6 0.112 0.035 0.096
5 0 68 10 43.3 0.159 0.054 0.150

5.5 0 76 17 42.1 0.275 0.105 0.254
6 0 77 25 43.9 0.387 0.149 0.403

Site: B u c k  Creek at Buck Bridge 1
Location: 5  km west of Houston, BC, turn left on Buck Flats Rd. At  -km 17, Buck Bridge #1 crosses

Buck Creek. Staff gauge located on LB pilings of bridge, 2nd to last piling from the downstream end.
Date: N o v e m b e r  E 1 3 : 0 0
Installed staff gauge, installed bench marks, completed velocity cross section

BM#1 M o s t  downstream bridge piling on RB of the stream, 1.0 m from the stream bottom
BM#2 M o s t  downstream bridge piling on LB of the stream, 1.0 m from the stream bottom
SG t o p  of metal plate of the 1.0 m staff gauge

BS F S  E l e v
BM#1 1 . 7 5 4  1 0 0 0
BM#2 1 . 8 3 9
SG 1 . 9 0 8
HI 1 . 0 5
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finished at 14:15, staff gauge 0.10 m

6.5 0 78 25 40.5 0.419 0.163 0.567
7 0 86 30 41.8 0.487 0.209 0.776

7.5 0 96 35 46 0.516 0.247 1.023
8 0 89 30 43.2 0.471 0.210 1.233

8.5 0 92 25 43.7 0.389 0.179 1.412
9 0 88 25 48.4 0.351 0.155 1.566

9.5 0 92 20 40.9 0.333 0.153 1.719
10 0 80 22 45.5 0.329 0.132 1.851

10.5 0 70 17 43.23 0.268 0.094 1.945
11 0 58 12 44.6 0.185 0.054 1.998

11.5 0 34 4 34.5 0.082 0.014 2.012
12 0 13 4 44.7 0.064 0.004 2.016

12.5 0 0 0 0 0 0 2.016 RB

0
0.5 0.14 12 51.17 0.161 0.011 0.011

1 0.14 12 51.17 0.161 0.011 0.023
1.5 0.16 13 41.09 0.216 0.017 0.040

2 0.26 17 39.6 0.292 0.038 0.078
2.5 0.27 35 40.45 0.586 0.079 0.157

3 0.25 21 40.24 0.355 0.044 0.201
3.5 0.24 36 42.16 0.578 0.069 0.271

4 0.23 29 39.6 0.496 0.057 0.328
4.5 0.21 35 48.9 0.485 0.051 0.379

5 0.23 16 38.5 0.283 0.033 0.411
5.5 0.28 11 40.81 0.185 0.026 0.437

6 0.24 24 43.63 0.374 0.045 0.482
6.5 0.21 26 41.75 0.423 0.044 0.526

7 0.28 11 44.31 0.171 0.024 0.550
7.5 0.26 11 42.2 0.179 0.023 0.574

8 0.23 16 39.3 0.278 0.032 0.606
8.5 0.2 14 40.7 0.235 0.024 0.629

9 0.16 12 39.92 0.206 0.016 0.646
9.5 0.16 12 39.92 0.206 0.016 0.662
10 0.16 12 39.92 0.206 0.016 0.678

10.5 0 0
finished at 10:30

Buck Creek at Bridge #1. D e c  3/98
Moved staff gauge due to out of water. Re-surveyed

BM#1 M o s t  downstream bridge piling on RB of the stream, 1.0 m from the stream bottom
BM#2 M o s t  downstream bridge piling on LB of the stream, 1.0 m from the stream bottom
SG t o p  of metal plate of the 1.0 m staff gauge

BS F S  E l e v
BM #1
BM #2
SG
HI

2.25
2.328

2.53
1.486

1000 N B :  new staff gauge location
is 0.13 m lower than previous. Add
0.13 m to SG readings prior to Dec 3/98

Start XS at 9:37
Velocity: Veloci ty  cross section 25 m downstream of the bridge abutments and the staff gauge
Date: D e c  3/98 9 : 3 7  S G = 0 . 0 6 5

tape b f  depth w  depth r e v o l u t i o n  t i m e  v e l o c i t y  Q  S U M  Q c o m m e n t
(m) ( c m )  ( m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )
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Starts 9:00 AM
Date: M a y  18/99
Maxan Creek Water Survey of Canada Station
SG: 0 . 8  m

Distance Seconds Conversior Velocity
10 5.87 0.3 1.76 m/sec
10 5.58 0.3 1.674 m/sec
10 5.79 0.3 1.737 rn/sec

Distance Seconds Conversior Velocity
10 3.74 0.3 1.122 m/sec
10 3.97 0.3 1.191 m/sec
10 4.24 0.3 1.272 m/sec

Water too deep to wade
Orange method

P

Starts 10:00
Date: M a y  18/1999
Richfield Creek
SG: 0.75

Water too deep to wade
Orange method
Distance Seconds C o n v e r s i o r  Velocity

10 7 . 5 1  0 . 3  2 . 2 5 3  m/sec
10 3 . 3 6  0 . 3  1 . 0 0 8  m/sec
10 3 . 6 9  0 . 3  1 . 1 0 7  m/sec

running at 40 cm below bankfull width
1 was in the slower part of the current

10 3 . 8 1  0 . 3  1 . 1 4 3  m/sec

Starts 10:48
Date: M a y  18,1 999
Buck Creek at footbridge
SG: 0 . 9 3

Water too deep to wade
Orange method

Note: staff gauge is bent and needs levelling
WSC person there, 23.1 m3/sec is the discharge calculation

Starts 12:34
Date: M a y  18,1 999
Buck Creek at Buck Bridge #1
SG: 0 . 7 8

bfw=19.8 m

Water too deep to wade
Orange method
Distance Seconds C o n v e r s i o r  Velocity

10 4 . 0 3  0 . 3  1 . 2 0 9  m/sec
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Starts 4:31
7  D a t e :  A u g  9/1999 b f w = 1 9 . 8  m

Buck Creek at Buck Bridge #1 0 . 6 7 2 9 * r e v s / s e c + 0 . 0 0 3 6
25 m downstream of the bridge
SG: 0 . 0 3

tape b a n k f u l l  depth w  depth
(m) ( c m )  ( c m )

0
0.5

1
1.5

2

0
0
0
0
0

revolution t i m e
(sec)

0
0
0
0
0

velocity
(m/sec)

Q
(m3/sec)

SUM Q comment

2.5 10 12 41.9 0.196 0.010
3 27 7 41.2 0.118 0.016

3.5 22 13 40.7 0.219 0.024
4 23 17 45.4 0.256 0.029

4.5 22 25 42.5 0.399 0.044
5 15 11 43.3 0.175 0.013

5.5 15 23 42.2 0.370 0.028
6 20 18 43.3 0.283 0.028

6.5 25 35 41.4 0.572 0.072
7 26 30 43.6 0.467 0.061

7.5 28 21 39.7 0.360 0.050
8 31 19 43.6 0.297 0.046

`' 8.5 29 30 40.2 0.506 0.073
9 30 32 40.8 0.531 0.080

9.5 28 27 42.6 0.430 0.060
10 29 23 41.6 0.376 0.054

10.5 22 13 44.8 0.199 0.022
11 20 12 39.1 0.210 0.021

11.5 22 8 42.2 0.131 0.014
12 14 12 40.9 0.201 0.014

12.5 9 15 42.1 0.243 0.011
13 9 25 40.6 0.418 0.019

13.5 7 19 56.4 0.230 0.008
14 0 0 ww 0.798

14.5 0 0
7 15 4 0

15.5 0 0

tape b a n k f u l l  depth
(m) ( c m )

w depth
(m)

revolution t i m e
(sec)

velocity
(m/sec)

Q S U M  Q
(m3/sec)

1.6 0.01 0
2 0.05 0

2.4 0.1 13 48 0.186 0.007
2.8 0.12 16 34 0.320 0.015

Starts 12:00
Date: S e p t  15/1999
Richfield Creek 0 . 6 7 2 9 * r e v s / s e c + 0 . 0 0 3 6
SG: 0 . 1 9
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r

3.2 0.12 20 40 0.340 0.016
3.6 0.15 20 49 0.278 0.017

4 0.25 19 55 0.236 0.024
4.4 0.2 25 44 0.386 0.031
4.8 0.2 20 45 0.303 0.024
5.2 0.28 35 49 0.484 0.054
5.6 0.27 31 45 0.467 0.050

6 0.27 26 44 0.401 0.043
6.4 0.26 40 43 0.630 0.065
6.8 0.3 31 43 0.489 0.059
7.2 0.23 20 46 0.296 0.027
7.6 0.2 25 45 0.377 0.030

8 0.22 20 48 0.284 0.025
8.4 0.1 0 0 0 0 0.489
8.8 0.07 0 0 0 0
9.2 0.02 0 0 0 0

0.02 0 0 0.000 0.000
0.06 0 0 0.000 0.000
0.07 0 0 0.000 0.000
0.1 6 42 0.100 0.005

0.11 6 36.5 0.114 0.006
0.12 6 36 0.116 0.007
0.14 10 46 0.150 0.010
0.15 14 47 0.204 0.015
0.2 15 46 0.223 0.022

0.23 18 44 0.279 0.032
0.28 26 48 0.368 0.052
0.31 34 49 0.471 0.073
0.33 40 48 0.564 0.093
0.35 45 49 0.622 0.109
0.34 36 42 0.580 0.099
0.28 25 48 0.354 0.050
0.18 26 51 0.347 0.031
0.04 0 0 0.000 0.000

Starts: 10:00
Date: S e p t  15/1999
Maxan Creek 4 5  m dis staff gauge 0 . 6 7 2 9 * r e v s / s e c + 0 . 0 0 3 6
SG: 0 . 1 7 2  w w = 1 4 . 1  m

tape b a n k f u l l  depth w  depth revolut ion t i m e  v e l o c i t y  Q  S U M  Q
(m) ( c m )  ( m )  ( s e c )  ( m / s e c )  ( m 3 / s e c )

0
0.5

1 1 . 0  tape starts
1.5 1 . 4  top of bank

2 2 . 3  lower edge
2.5 g r a v e l  bar

3 g r a v e l  bar
3.5 g r a v e l  bar

4 g r a v e l  bar
4.5 g r a v e l  bar

5
5.5

6
6.5

7
7.5

8
8.5

9
9.5
10

10.5
11

11.5
12

12.5
13

13.5
14 0.604
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