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Report on the Slocan Valley Water Monitoring Program, 1994 - 1995
Presented to the Members of The Slocan Valley Watershed Alliance

By Jennifer and Tony Yeow of Passmore Laboratory Ltd.

In May, 1994, a program was initiated to characterize the water in crecks tributary
to the Slocan River. The program was sponsored by the Slocan Valley Watershed Alliance in
conjunction with Passmore Laboratory Ltd.

Initially, eight creeks and the Slocan River were selected to represent the differing terrain,
aspect and level of disturbance that exist in watersheds of the lower Slocan River Valley. By
the summer, five more creeks and one spring were added to the program. These are located in
the upper valley, from Hills to New Denver. Finally, Elliot and Jerome Creeks in the lower valley
were also added to make a total of sixteen creeks and one spring.

In the fall of 1995, the volunteer coordinator for the upper valley moved from the area and water
samples stopped being collected for Arthur, Bonanza, Harris, Hasty and Vevey Creeks. As of January,
1996, water samples from the lower valley only are collected.

All the creeks are sources of domestic water for residents living in the valley and each has a different
level of disturbance from logging and other activities. To date, very little data that characterizes ,
these creeks exists. However, logging operations are planned for most of the watersheds where the
creeks originate. A map describing the location of the creeks is given on page 3. A summary of the
physical aspects of some of the creeks is given below

UPPER VALLEY CREEKS FROM NORTH TO SOUTH —l

1. Argyle Spring flows south, southeast. It is located next to Richard Allin’s property and is his

primary source of drinking water.

2. Arthur Creek in Hills flows in a west, southwest direction. It is 2.85 square kilometers in

area. There are no major tributaries. Some areas are without vegetation. Fine
sediment was noted in pools and creck bottom.

3. Bonanza Creek in Hills flows in a southeast direction into the north end of Slocan Lake.
There are many tributaries including Arthur, Cadden and Owl Creeks on the
i ____cast side. Bonanza has a significant fish population. e
4. Harris Creek in New Denver flows in a south, southwest dircction. There are no major
tributarics. ‘The creck originates on an old growih forest in a mid clevation
____bench that has cexperienced little disturbance.

5 Hasiv Creek in Silverion Aows souih imtially, then changes 1o northwesi. 1t originates on a

mid - clevation beneh. ‘There has been some disturbance from recent private
land logging on the south east slope above ihe crock.

0. Vevey Creek off Red Mountain Road flows west then changes o the southwest. It originates

on a mid - elevation bcnch; 'l_‘hcrc has been some recent and old disturbance
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Physical Aspects of Creeks cont.

' LOWER VALLEY CREKS FROMNORTHTOSOUTH |

7 Lemon Creck in Slocan City flows in a west directionIts watershed is 178 square kilometers. |
It has many tributaries and has experienced major disturbance from many
 years of clear - cut logging and cxtensive road building. . ___

8. Anderson Creck b-etWeeniAﬁpledale and Lemon Creek flows in a south west direction. It
originates on Slocan ridge and flows underground at times. It has been
tended by Don Roht who uscs it as a water source for his land.

9. Elliot Creek in Appledale flows in a west direction. It originates on top of Slocan ridge.
There has been no major disturbances in the upper elevation levels. On the map
~ thecreck appears to originate approximately 2/3 of the way up the ridge.
10. Christian Creek in Appledale flows in a west direction. It originates high on Slocan ridge.
lts watershed has not had any recent disturbance from forest removal and
- it has no major tributaries.
11. Nixon Creek in Appledale flows in an east direction. It orig

inates on the top of Perry’s ridge
and has some disturbance from selective logging in the | 970’s.
12. Jerome Creek in Appledale flows in an east direction. It originates of top of Perry’s ridge.
There has been no major disturbance at the higher elevation. There was
selective logging in the lower level during 1 994.
13 Winlaw Creck in Winlaw flows in a west, northwest direction. Its watershed 1s 40.7 square
kilometers and has three major tributaries. The north tributary is the largest.
Slides have occurred on some sections of its slopes but there has been no major
~_ disturbance from forest removal._ Winlaw is a fish - bearing creek.
14 Pedro Creek in Winlaw flows in a northwest direction. It originates high on Slocan ridge and
its watershed is 17.1 square kilometers. The watershed was logged during the
1970’s. It flows over an active geological fault.

15. McFayden Creek in Vallican flows south, southeast. It orginates on the top of Perry’s ridge.
lts watershed is 5.7 square kilometers and is characterized by very steep slopes.
‘I'here has been no disturbance from forest removal in the upper elevation and
little disturbance in the lower, elevation -
16. Airy Creek in Passmore flows in an cast, northeast direction. The watershed 1s 58 square
kilometers. It is a large, cold, north - sloped watershed with 3 main tributaries.

All three valleys have had extensive disturbance from logging that started in the
1940’s and continues today. 1t 1s Jocated in ‘T'ree Farm license nuwmober 3.
17. Slocan River ai the Passmore Bridge flows southeast. All the creeks in the study arca low
“into the Slocan River above this bridge.
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L SUMMARY Ol TESTING PROGRAM

Resident participants in the program performed the water chemistry tests in the field. They also sent
samples to Passmore Laboratory for further tests. Some residents also collected temperature and flow
data. A summary of the program is as follows:

1. Field Testing Using the Hach Kit
The parameters measured here were Acidity, Alkalinity, Hardness, pH, and Oxygen.
All tests in the field were performed using the Hach brand Water Iicology Kit,
Model AL-36B. The kit uses “Drop Count Titration” methodology.
Some of the field test results were confirmed in the laboratory on samples collected
at the time of testing.
The upper valley participants did not measure oxygen and pli.

2. Sample Collection for Laboratory Tests '
Resident Participants were instructed to collect water samples in 2 liter plastic
containers that were supplied to them. The sampling procedures are outlined
in“Wildland Water Quality Sampling and Analysis”, by J.D. Stednick pages 33-35
on depth integration sampling techniques. Residents sampled a cross section of the
creek channel . Water samples were collected at sites located above the water users
intakes for Arthur, Iarris, Anderson, Jerome and McFayden Crecks. They were collected
below user intakes at the other creeks.  After collection, the samples were taken to
Farthborn Organics Market in Passmore. Here, they were held in a cooler and picked
up by laboratory staff the same day.

3. Bacteriological Tests
Water samples were aseptically collected by a technician and put on test the same
day for Fecal Coliforms. The analysis was performed in accordance with methods
outlined in section 9221B-C of the Standard Methods for the Fxamination of Water
and Wastewater published by the American Public Health Association.

4. Sediment Studics on Airy and McFayden Crecks

A series of waier samples collecied from Airy and McFayden Crecks were tested

solely for turbidity, conductivity and suspended sediment. The purpose for these

tests was:

a. To determine if a relationship exists between turbidity and suspended sediment
readings on the same spople. 'The studies reviewed in literature to date indicaice
that a relation may] fetween these two parameters. Suspended Sediment 18
recognized as a more definitive indicator of disturbance from forest managemeni
activitics. However, turbidity is more commonly used in waier quality momtoring

studics becausc it is relatively casy to measure.
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4 Sediment Studies on Airy and Mctayden Crecks cont”

b. To relate levels of Suspended Sediment and Turbidity to the degree of disturbance
within a watershed.

¢. To compare a large and relatively small watershed with regard to their sediment
levels.

5. Stafl Gauge Installation on Large Creeks
The large creeks include: Bonanza, Lemon, Winlaw, Pedro, Airy, and the Slocan
River. Lemon Creek and the Slocan River are currently monitored for flow by Water
Survey Canada. In the fall of 1994 a gauge was installed on Airy and in the fall of 1995
a gauge was installed on Pedro. These gauges measure relative water level only and
the gauge readings should be used in conjunction with cross-sectional area and velocity
to determine flow. These measurements need to be taken 10 to 12 times during the first
year. Eventually, a hydrograph or flow level over time is developed.

6. Weir Installation on smaller creeks
The smaller crecks include: Arthur, Harris, Hasty, Vevey, Anderson, Christian, Nixon,
Jerome, Elliot, and McFayden.
The first weir was installed on Harris creek in October, 1994 at the Anderson property.
This weir was installed in conjunction with John Harris, a former employee of Water
Survey Canada, and a specialist in weir construction.
The second weir was installed on Christian Creek in the summer, 1994 with assistance
from Terry Anderson and Dick Dejong of the Water Management Branch, Dept of
Environment. This weir was built as a temporary structure and should be replaced.
Mcliayden Creek has a weir that was installed years ago by Water Survey Canada. It was
read as pari of a program that ended April, 1995,
A gauge was installed on Jerome Creek in the fall of 1994 as a temporary measurc.
This gauge will allow us to record relative water level until a weir can be constructed.

7. Volunteer Recording
North Valley Creeks @~
Debbic Abbott coordinated sample collection and testing. She also took readings on Bonanza
Creck. She was assisied here by Colleen Bowman.  Richard Allin collecied data on Arpyle Spring.
banicl Hellier took readings on Arthur Creck. John Anderson took rcadings on Harris Creck in
New Denver Sally Hammond and Wendy Harlock took readings on Hasty Creck. Paul Gibbons
vecords temperature and water quality data on Vevey Creek near Red Mountain Road.
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7. Volunteer Recording cont’
South Valley Creeks :-
Terry Knight and Don Roht took readings on Lemon Creek. Don Roht also took readings on
Anderson Creek.  Daystar took readings for Elliot Creek and Linda Mandala took readings for
Christian Creck . She also measured air and water temperatures and flow levels and performed
water quality tests. Frank Nixon took readings on Nixon Creek. Christine Cowren took
gauge measurements on Jerome Creek. Muffin Benedict performed water quality tests on
Jerome. Winlaw Creek air and water temperatures were recorded by Peter and Leslie Vogelax
Phil Larstone performed the water quality tests for Winlaw. Pedro Creek air and water tempe
and relative water level were recorded by Russ Youngreen. The McFayden - Airy Suspended
Sediment Study was conducted with help from Barry Burgoon, who also performed water
quality tests on McFayden. Airy Creek water temperature and gauge readings and water quali
tests were done by Carl Schlicting. Jennifer Yeow took readings on the Slocan River at Passm
Bridge. The above volunteers did a great job and are to be commended.




VO
page: 7
II. BACTERIOLOGICAL TEST RESULTS
UPPER VALLEY CREEKS FROM NORTH TO SOUTH
Creck Name Time Collected Confirmed Coliforms  Fecal Coliforms
o B 1994 *MPNper100ml  MPN per 100ml
Arthur Scpt 27 @ 2:00PM 22 It 2
|Harmis | Sept 27 @ 4:00PM 36 3.6
Hasty Sept 27 @ 4:45PM B 5.1 **t 2 -
LOWER VALLEY CREEKS FROM NORTH TO SOUTH
ANDERSON
Date / 'Time Water Temperature ~ Presumptive Coliforms Fecal Coliforms
in degrees Centigrade per 100 ml per 100 ml
5192794 @ 6:00 PM 12 12
71 10/17/94 @ 7:00 PM 1.1 1.1
2/18/95 @ 10:30 AM 2.0 1.1 1.1
4/6/95 @ 1:15 PM 5.0 6 It 1.1
5/28/95 @ 4:15 PM 11.0 5.1 It 1.1
oL 9729/95 @ 2:45 PM 10.5 2 1.1
CHRISTIAN
Tonmsa@ ssoem [T
22995 @ 900AM | a0l s s
C|A695 @ 2:00PM | .60 ) w11 L
\ 5/28/‘)‘5 @ 4 ()OPM %0 . 160 L 70
16595 @ 11:00AM | 90 | waa 11
092995 @ 1. OOPM %0 0 w11 It 1.1

* MPN mecans Most Probable Number

** Mcans L.ess Than
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I BACTERIOLOGICAL TEST RESULTS cont.

LOWER VALLEY CREEKS
NIXON
Date / Time Water Temperature Presumptive Coliforms Fecal Coliforms

. inDcgrees Centigrade = MPN per 100ml  MPN per 100ml
| 218/95 @ 10:45AM | 10 30 [ mrr |/

|9129/95@ 1:4SPM_ | 130 51 |
JEROME

2/18/95@ 11:30AM | 30 w11 [ w11

 4/6/95@ 2:30PM 50 t11 K11 |

9/29/95 @ 2:15PM 80 It 1.1 | It 1.1

WINLAW

2/18/95 @ 10:10AM 1.2 1.1 1.1
4/6/95 @ 10:00AM 4.0 5.1 .1 /
5/28/95 @ 5:00PM 9.0 6.9 2.2
9/29/95 @ 12:30PM 10.0 It 1.1 it1.1

PEDRO

2/18/95 @ 10:00AM 0.7 It 11
4/6/95 @ __9:30AM 40 11
5/28/95 @ 6:30PM 7.0 6.9

11

9/29/95_(@_12:00PM os [ i ]
McFAYDEN

1494 @ _4:00PM I 20 .20

9128/94 @ _11:30AM 120 69 P

218195 @ 330PM | 10 i 1.1 BN AL L —

H6/95 @ 330PM | 40 L bl

929195 @ 5:00PM | Mo 22 o l.owuboooo

It -~ less than
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| 1. BACTERIOLOGI CAL TEST RESULTS cont.

LOWER VALLEY CREEKS
AIRY
| Date/Time Water Temperature Presumptive Coliforms  Fecal Coliforms
— in Degrees Centigrade MPN per 100ml MPN per 100 ml
| 753193 @ 1:25PM 12.5 7 It 1.1 5
6/3/94 @ _3:13PM 8.0 1.1 it 1.1 <t
7/4/94 @ 4:.00PM 10.0 13.0 2 g
9/28/94 @ 3:15PM 10.0 9.2 It 1.1 y
2/18/95 @ 3:45PM -0.5 1.1 1.1
4/6/95 @ 4:10PM 3.5 1.1 1.1 i
5/27/95 @ 5:00PM 8.0 it 1.1 It 1.1 i
1929195 @ 5:30PM 8.0 9.2 1.1 g
i OTHER CREEKS / RIVERS
] ocation Datc / Time Presumptive Coliforms ~ Fecal Coliforms
) MPN per 100ml MPN per 100ml
Erhard Spring in 10/13/94 It 1.1 It 1.1
o V
Slocan R [ N ———
Yilliot Creek 2/25/95  9:45AM Aﬂ,,-,lt.l;_,ll,_M,,,.,,m_u#_,_,h IR e

Slocan River at 5/28/95 7-:00PM 16.1 120 J
| Passmorc Bridge
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I BACTERIOLOGICAL TEST RESULTS cont.

COMMENTS:

The Fecal Coliform levels in all creeks tested were quite low. In instances where high
counts were seen ¢.g Anderson, Sept 27, 1994 and Christian, May 28, 1995 subsequent
samples taken within a fairly short time period were low.

A slight increase in Fecal Coliforms was observed in the spring and summer. However,
this trend was not always consistent.

Specifically, Fecal Coliforms were not detected in Arthur, Hasty, Nixon, Elliot and Jerome.
They were detected in Harris, Anderson, Christian, Winlaw, Pedro, McFayden, Airy, and the
Slocan River. Argyle, Bonanza, Vevey, and Lemon were not tested.

A review of Central Kootenay Health Unit Records for 1993-1994 indicates that high levels
eg. greater than 10 cells per 100 ml were frequently found in most of the water systems tested.
The following points may explain why the values obtained by the Health Department differ
from those in the present study.

1. Due to the fact that their mandate is related to health, The Health Department
always collects water samples from household taps rather than from creek sources.
In private testing, we have always found significantly higher Fecal Coliform counts in water
from taps as compared with direct creck water. This may be due to higher water temperatures
in household pipes, rough surfaces of pipes that allow bacteria to grow and/or joints or
angles in plumbing. Here, water flow may slow, allowing bacteria to grow.

2. The Health Department currently uses the Membrane Filtration Method to enumerate Fecal
Colifoms. The Mcmbrane Filtration Method is documented to be less specific for the presence
of E.coli, the most important Fecal Coliform, than the Multiple Tube Fermentation method*
which is the onc used in this study. It is known that Coliforms and organisms that give the same
biochemical reactions as Coliforms breed in water distribution systems ( Standard Methods
17th edition pages 9-98 and 9-104). Therefore when using the Membrane Filtration method, it
is important o perform further confirmation tests for the specific presence of E.coli.

On the other hand, the Multiple Tube Fermentation test by its very nature, incorporates some
of these confirmation tests and is therefore more specific for 5. coli. than the Membrane Filtration
method. Thus, whenever there is a doubt about test results the Multiple Tube Fermentation met
is referred 1o as the standard. However, it is lengthy and costly as compared with Membrane
Filtration. For this rcason, the Membrane Filtration method is now used in most large testing
programs. Please refer to the “Summary of Bacterial Tesiing in Water” writien by Jennifer Yeon
May, 1993

* This method is often referred to as the MPN method meaning Most Probable Number.
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HEWATHR CHEMISTRY THST RESULTS

A. Hardness and Conductivity

Both hardness and conductivity values are directly related to the concentration of
minerals in the water. Hardness measures the calcium and magnesium ion
concentration and is expressed in terms of calcium carbonate. Conductivity
measures the ability of the water to conduct an electric current. It is measured in

/amhos per centimeter at 25 degrees C. The tests performed to date on the creeks in

our study confirm the relation between conductivity and hardness. An example of a
correlation between these two tests is given in Chart 1 for Winlaw Creck.

Hardness and conductivity values are characteristic to each creek depending on the
solubility of minerals in the rock, volume of water and temperature. Chart 2 shows
that generally the upper valley creeks have higher hardness and conductivity levels than

creeks in the lower valley. Please refer to Appendix 1 for the table of average values for
each creek. '

When creeks are high, the mineral content is less, hardness and conductivity are

lower.  When flow levels are low, the mineral content in the water is higher and

hardness and conductivity levels increase. An example of the variation in conductivity
readings during the spring and summer is given in Chart 3 for Airy Creek.

In the chart it can be seen that conductivity values are high at the beginning of

spring before run off begins. The lowest levels occur at the end of May and

throughout June when flow levels are high. They increase again in August and

September when flow levels drop off. Of particular interest is the dramatic increase in
conductivity on 7/26/95. 'This sample was taken right after it began to rain after a two
week dry spell. Please refer to the Data Sheets given in Appendix 1 for individual readings.

Acidity, pH, and Alkalinity

Acidity measures the ability of water to neutralize a base (sodium hydroxide) and is influenced
by many factors. In unpolluted surface waters, the major acidic component is from the
dissolved carbon dioxide which forms weak carbonic acid; this 1s unsiable and casily lost thus
accounting for the inherent variability of the acidity values.

The acidity levels for the majority of crecks was low and fairly consistent throughout the

year viz. Argyle, Arthur, Bonanza, IHarris, Hasty, Vevey, Pedro, Mckayden, Airy & the Slocan
River. See Chart 4. Lemon, Anderson, Elliot Christian, Jerome and Winlaw exhibited somewhat
higher variability, particularly Flliot and Jerome.which require further readings before conclusions
can be drawn.

A furiher factor which contributes o the stability of acidity readings is alkalinity. Alkaline
waters bufler the effects of acid rain and other acid inputs such as dissolved carbon dioxide
and humic/plant acids.




-

page 1)
B. Acidity, ptl, and Alkalinity
The alkalinity of clean surface waters is mainly due to carbonate, bicarbonate and
hydroxide with some lesser amounts of borates, phosphates, silicates and other bases.
Because of its dependence on the presence of ionic species, the alkalinity values (Chart 5A)
follow the same trend as the conductivity values (Chart 2), and serve to characterize the cn
according to dissolved solids content.

The pH was within the range of 6 - 8 for all creeks. See Chart 5. The upper valley crecks
were slightly higher (more alkaline) and Airy and McFayden were lower. The pH results
support the alkalinity resulis (Chart 5A), which indicate that Argyle, Arthur, Harris, Ander:
Elliot and Christian arc quite alkaline. Airy had the lowest alkalinity. Individual readings f
Acidity, Alkalinity, and pI1 are given in the Data Sheets, Appendix 1.

C. Oxygen was initially measured. In consultation with Al Isaacson, hydrologist, we
were informed that because of the high turbulence in all the local crecks, oxygen
content would always be at saturation levels and not a useful parameter to track.
This parameter can be taken in the future if requested and the results to date are in
Appendix 1.



page: 13
VO PHYSICAL THESTS - SEDIMENT AND TURBIDITY

An increased sediment load is often the most obvious adverse effect of forest management
activities on creeks. 'The sediment measurement tests performed during 1994 - 1995 included:
1. Turbidity readings on water samples submitted every 1 - 3 months for all
I'7 creek sites (see Appendix 1 for individual turbidity readings).
2. Intensive turbidity measurements on McFayden and Airy Crecks (Charts 8,9,10).
3. Intensive suspended sediment measurements on McFayden and Airy Crecks (Charts 6,7, 7A).

No strong pattern was discernible on the turbidity readings on creeks other than Airy and
McFayden where data was collected more intensively. Occasional high readings would appear
in the sample but without weather data and a more intensive approach as was done with McFayden/
Airy, these values cannot be interpreted. However from the current data, one can say that occasional
high turbidity values representing high sediment loads do occur in some of the creeks from time to
time viz. Jerome and Nixon and to a lesser extent Bonanza and Harris. An intensive sediment study
of these 4 creeks may be interesting in the future.

A comparison between McFayden and Airy turbidity levels indicated that McFayden’s was
considerably lower. McFayden turbidity levels were all less than 1 NTU while Airy had 10 out
of 18 greater than 1 NTU between May 6 and June 6. Sce Chart 8. There also appears to be a
correlation between the occurrence of high Turbidity readings and the occurrence of high suspended
scdiment readings. If one compares Charts 6,7,7A and 8, it is readily apparant that high turbidity
readings occur with high suspended sediment values. This study indicates that there is definately a
relationship between these 2 parameters - especially at high levels. ‘The relationship is less distinct at
lower levels. This relationship will be confirmed with subsequent suspended sediment and turbidity
readings for Airy and Mclayden and may not apply to other crecks.

During the spring run - off of 1995, Airy Creck suspended sediment values appeared to pcak 1
times. See Chart 6. The first was on May 6th with 13.6 mg/l. Afler dropping, levels went up on the
10th to 18mg/l. Aficr another drop, levels rose to 46.8 and 22.2mg/1 on the 15th and 17th of May.
After another drop, levels rose to 57.0mg/l on May 28th at the same time that the gauge reading
reached a maximum for the year to that date. After these high readings, the gauge continued to rise
but suspended sediment levels dropped.

McFayden suspended sediment also showed an increase between May 2 - 18th. Sec Chart 7.
After dropping, they again rose at the end of May and mid June.  Other clevated levels oceurred
on May 12, 16, and 18th at 2.4, 3.2, and 2.4 mg/l . A comparison between the two crecks
indicated that Mcliayden Creek suspended sediment levels were consisienily lower than Ay,
Infact, the highesi reading for Mcliayden (which occurred at ihe same time as Airy’s highesi reading)
wits 5.2 mg/l on May 30th. Ihis value was approximaicly one ienth of Airy’s reading of 57
mg/l during the same time penod. Sce Chart 7A. Chari 7A also shows that the movemeni of
sediment in Airy and Mckayden Crecks oceurs at nearly the same time, peaking at 29ih to the
30ih of May, 1995 Whether these 2 erecks are always synchronous in sedimenti deposition is a pood
quesiion. However, they appear o be synchronous for 1995
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Vo PHYSICAL TESTS - SEOIMENT AND TURBIDITY coni’

The main question arising from this study is: Why does Airy have so much more
scdiment that McFayden? Possible reasons may be -

1. Airy has a much larger watershed than McFayden (58sq. km vs. 5.7sq km).
2. Airy has a higher degrec of disturbance because of forest removal and roads.

3. Airy’s soil structure may significantly differ from McFayden resulting in greater
amount of fine particulate being carried away during runofT.

V. TEMPERATURE

Temperature 1s an important, easily measured parameter. We have been fortunate in
that some of the resident participants have consistently taken air and water temperature
readings over short and long periods of time.

1. Vevey Creek temperature measurements are given in Appendix 1 and in Chart 11.

2. Christian Creek temperature measurements are given in Appendix | and Chart 12.

3. Winlaw Creck temperature measurements are given in Appendix 1 and Chart 13

4. Pedro Creck temperature measurements are given in Appendix 1 and Chart 1%

VL. FLOW MEASUREMENTS

Flow is one of the most important measurements in the monitoring program.
A summary of the work to date is given:

I. The Barris Creck weir is being read by John Anderson. Readings are recorded on
the Harris Creck Data Sheet, Appendix 1. The readings for 1995 are incomplete.
2. Pedro Creck now has a gauge that has been installed just above the user intakes.
Russ Youngreen is currently taking readings. The gauge needs to be calibrated.
3. The Christian Creck weir is read by Linda Mandala. 'The flow levels readings are
given in in the Appendix and Chart 15.
4. Jerome Creek has a gauge that is read by Christine Cowren. It has not been calibrated.
5. Mclayden Creek has a weir that was installed and used for many years by Water
survey Canada. 1 is no longer read and needs cleaning. We bave taken some
readings and ihey are recorded on the McFayden Creek Daia Sheet pg.2.
6. Airy Creek bas a gaupe that was built and insialled by Carl Schlicting,
Twice, we have caleulated flow based on cross seciional arca and velocity for
Airy Creek . The caleulations for flow based on these measurement are given
in Appendix | and pauge readings are given in Airy Data Sheet pg 2.
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Vevey Temperature Values

V’w@y Creek
Resident Participant: Paul Gibbons
Notes: Temperature Values recorded at Hydro Installation.
Readings began July, 1994
1124 9:45AM 12
8/29 10:10 AM 10
917 8:45AM 9
9/20 8:45AM 9
9/23 9:02AM 8
10/3 9:05AM 8
10/8 9:45AM 5
10/14 9:30AM 7
11/2 8:00 AM 4
11/5 8:30 AM 3
11/7 9:00 AM 3
11/9 9:30 AM 3
11/11 8:35 AM 3
| 1112 10:00 AM 3
i 1114 10:00 AM 3
| MN7_ 9:20 AM 3
| 1119 9:15 AM 2
11/20 9:15 AM 1
11721 9:30 AM 0
11723 9:30 AM 1
11/25 10:00 AM 2
11/27 9:15 AM 1
11/28 9:15 AM 2
" 1/?9 10:00AM Snow - L
11/30 | 9:20AM Overcast, 2
1//1 - - 94 4DAM Sun/Cloud ) 2
_ 1//5 R 40/}M_ Sun/cloud o
A 12/!1 |_9:45AM Sun/cloud i o
1)/‘“ | 10:30AM Snow | o ]
1278 | 9:35AM Snow 1
129 | 9:30AM Cloud 1 ]
1240 | 10:00AM Snow | 1
1211 1(1A‘)AM uun/< qud R S L
UZA- T o: 5()AM snow | -1 2
1)/1‘» ] »»\1()~1 ){\M ;n()w I 2
i | i0asAMRan | 1 2
23| eAsAMFeg | 2 B
12109 TH030AMSun |5 N
12/31 C13sAMsnow | 8 0
m 12 o0PMSnow | 8 0




pg:55

Vevey Temperaiure Values

) qu‘c 7 llme /—3/}»- 773»1/9 Woater ﬁmp
172 11:30AM Snow/sun 9 0
1/5 10:00AM Snow/sun ) -9 0
g ~10:00AM Sn()w 1l -1 i 0
M2 | 94sAMEFog | 1 2
213 | 930AMSun | 16 A
24 | 1000AMSun | a6 | a4
25 | 1030AMSnow | 4 [T o
2/22 1 10:55AM Sun 2 o 2 -
2123 9:35AM Sun/cloud o 2
2024 9:05AM Cloud | 0o 2 B
2025 9:30AM Sun/cloud 2 2 ]
2126 ___9:20AM Sun 0 1
4/9 2:45PM Cloud 10 5
4/11 9:15AM Sun/cloud 4 3
412 9:50AM Sun/cloud 3 2 _
4/13 __9:30AM Rain 2 2 )
4/14 9:30AM Slect 2 B 2
4/15 9:45AM Sun/cloud 1 3 _
4/16 9:30AM Sun 0 2
417 9:20AM Sun 2 2
4/18 9:15AM Sun 4 3
4/20 9:35AM Cloud 3 3 ]
4/22 9:20AM Sun 3 3
4/23 9:30AM Sun 5 3
4/24 9:00AM Sun/cloud 4 4 N
4/25 :35AM Fog 3 3
4/26 8 11Am Cloud 5 .
Az | 8 30AM Sun 5 A
.51 | 7:A0AM Sun 2 s
514 9:15AM Sun/cloud 6 .5
515 9:40AM Overcast 5 5
56 10:10AM Overcast | 9 o 6 i
5/9 9:00AM Sun 9 5
510 1 8:00Am Showers 8 5
_om | 9:15AM Rain I 1
LonZ2 | 9A5AMRain | 8 6
513 | 940AMSun | A 3
514 | 9:00AM Sun A 5
55 ] e0sAMSun | T T I
ST ‘) ‘)‘)AM \)un o 10' 7
5118 10:00AM Sun | 13 7
| 519 9: )()/\M\)UI’I E 10 5
| 520 10:15AM Sun 11 f
B2 DACAM Sun 10 6
b4 - 8:30AM Sun 10 6
HI25 8: ‘;()/\M G loud 10 5
b/26 10: 1()/\M Sun 5 b
2 8 ;()/\ Vi Gun | L ¢
H130) ‘)/‘()/\ “Sun ) 16 f
6/4 8:00AM uun/( Ioud 11 !

Page /




Date
6/5

N
e

6/8

Vevey Temperaiure Values

-
///hq_,

10:50AM Clds/shwrs |

_8:00AM Rain
__9:15AM Sun

8:00AM Sun |

P36

Air femp

10

_ Wafer

i

3

|
|
i
i

6/9

9:00AM Sun

610

2:55PM Sun

PPage 3

|

i
i
{
i
H

;’3!\1 c‘*\\can\{




P9 51

2N LR -y . / g
Christian Temperaiures  ( Nwm'\;)

Chistian Croek

Iinda Mandala

Temperature readings begin May, 1994

Notes:
Date Weather Time Air Temperature
MOANING TemPS

oy Degrees G

6/28 9:30AM

710 9:30AM

M4 7:30AM
7117 Sunny, hot 11:00AM 25
7/18 Rain last night, mixed/clouds/warm 10:30AM 22
7122 Hot, sunny 8:00AM 16
7/26 Hot 9:00AM 21
8/3 Hot 8:00AM 17
8/7 Cloudy and sunny but cooler 8:00AM 12
8/9 Sunny but cool, rain yesterday PM  8:00AM 13
810 9:00AM 12
923 7:46AM 8
9/24 7:45AM 8
9/25 8:30AM 9
9/26 7:00AM 9
927 7:45AM 10
9/28 8:00AM 14
10/6 8:00AM 10
107/ 7:00AM 5
10/8 7:00AM 3
10716 8:00AM 6
11117 Partly cloudy, wet snow 9:00AM i
12/5 Cold 9:00AM 10
12/11 Mcliing slighily 10:00AM 0
1130 Warm/wct 10:00AM 2
| 2013 8:30AM 13
2116 2:00AM -3
HAA 10:00AM 2
| 2 9:00AM 0
} 312 8:00AM 3
M2 8:00AM g
A 8:00AM 4
32N 10:00AM 3
AfA 7:30AM 2
Al 7:00AM A
Art 6:30AM

i*age 1
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Christian Temperatures ( MOrv\;nj)

B Nate

Weather Tiome - Air Tempe raturd
MORNING TEMPS
onNY  (AM) Degrees C

4/10 7:00AM 0
4/12 8:00AM 1.5
4/14 9:00AM 2
4/16 9:00AM 1
4/18 8:00AM 5
4/20 6:30AM 1
513 7:15AM 7
6/12 Partly cloudy 8:30AM 15
6/14 Cloudy 9:00AM 13
6/18 Partly Cloudy 8:00AM 12
7/4 Cloud/sun/rain 10:00AM 18
75 " 10:00AM 18
7/31 Sun 10:00AM 17
8/2 9:00AM 17
8/4 9:00AM 17
9N 9:00AM 17
9/5 8:30AM 18
97 8:30AM 18
9/9 7:30AM 18
9/14 7:00AM 17
9/16 7:00am 18
9/23 8:30AM 8
9/28 10:00AM i2
9129 8:00AM 10
10/11 11:00AM 11
1012 8:30AM 8
10/13 8:30AM 7
10/15 9:00AM 7
10117 9:00AM 7
11/2 10:00AM -4
11/3 9:00AM -4
11/47 10:00AM 2
11/20 11:00AM 2

Page /
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Christian xls Temp data (affernopn)

Christian Creek

Lindu Mandala

Noics: Temperature readings begin May,
1994
Date Weather Time Air Temperature Water
AFTERNOONS
TEMPS ONLY Temperature
R o (PM) __Degrees € Degrees C

6/20 1:30PM 9
7 1:30PM 9
72 1:30PM 9
M3 5:00PM 9.5
716 Sunny, hot 6:00PM 24 10
7M7 Sunny, hot 6:30PM 23 10
718 6:30PM 22 9.5
7122 Hot 8.00PM 22 11
7/26 Hot 6:30PM 20 11
8/4 Hot, thunderstrms, rain last night  7:30PM 20 11
9/24 6:00PM 10
9/26 6:30PM 14 10

10/7 7:00PM 10
10112 6:00PM 8 8
10/22 4:30PM 6 6
10/25 5:00PM 6 7
12/3 Cold/clcar 3:30PM -3 3
12/15 Cloudy, snowy 4:30PM ~14 3
1/4 Cold, parily cloudy 3:00PM - 2
212 Sunny 3:00PM 5 5
2/6 Warm/parily sunny 2:30PM 4 5
217 Sunny 12:00PM 5 5
212 2:00PM -2 2
2014 1:00PM 3 2
2118 12:00PM 3 4
2119 3:00PM 3 A
22 4:00PM 0 3
A 3:30PM A 3
V) 2:30PM H 3
39 A30PM 2 4
A 12:001°M 4 H
MY 12:000°M & H
KTy 400 M () ¢}
A/1 12:000°M Yy 5
Al 2:001°M 11 Al
B 1-300°M 10 6
hiA 6301 M 14 {
B3/t 6:301°M fif‘ 8

Page 3
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P3: GO

Christian.xls Temp data (OF+ern°0n)

Iyt We:&xth«:r

516
6/6 Rainy, cool
6/22 Clouds/sun/rain/mixed
716 Sun
7/8 Sun
7112 Sun
9/10
912
9/13
917
9/18
9/22
/25
9/26
9127
10/2
10/4
10/5
10/9
10/18
10/19
10127
10/29
10/30
10/31
11/5
11/7
11/10

Time Air Temperature

AFTE RNOON
TEMPS ONLY

o (em)  Degrees G
6:00PM 12
1:30PM 13
8:00PM 17
8:30PM 22
1:30PM 22
1:30PM 22
7:30PM 22
6:30PM 22
6:30PM 21
4:00PM 17
4:00PM 15
5:00PM 9
5:00PM 8
4:00PM 9
3:00PM 9
7:30PM 5
1:30PM 13
6:00PM 13
3:00PM 12
5:00PM 6
6:00PM 6
5:00PM 6
5:00PM 4
2:00PM 4
4:00PM 4
12:00PM 2
12:00PM 2
1:00PM 3

Page 4

Wator

Temperature
__Degrees C

6
8
9
10
10
10
10
10
9.5
9
8
10
8
10
10
1
8
8

‘)
)

6
6
6
5
5

5
5
5

4
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Py: GO
Christian.xls Temp daia (after "°°n)

1 v £ o A S 5 B S S S 4

ok Wierather Tirme Air Temperature Water
AFTE RANOON
TEMPS ONLY Termperature
. (em) _begrees G Degrees C
516 6:00PM 12 6
6/6 Rainy, cool 1:30PM 13 8
6/22 Clouds/sun/rain/mixed 8:00PM 17 9
716 Sun 8:30PM 22 10
7/8 Sun 1:30PM 22 10
7112 Sun 1:30PM 22 10
9/10 7:30PM 22 10
9/12 6:30PM 22 10
/13 6:30PM 21 9.5
917 4:00PM 17 9
9/18 4:00PM 15 8
9/22 5:00PM 9 10
/25 5:00PM 8 8
9/26 4:00PM 9 10
9127 3:00PM 9 10
10/2 7:30PM 5 7
10/4 1:30PM 13 8
10/5 6:00PM 13 8
10/9 3:00PM 12 8
10/18 5:00PM 6 6
10/19 6:00PM 6 6
10/27 5:00PM 6 6
10/29 5:00PM 4 5
10/30 2:00PM 4 5
10/31 4:00PM 4 5
11/5 12:00PM 2 5
11/7 12:00PM 2 5
11/10 1:00PM 3 4

Page L
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Poedro (4)

Podro Creek

Raesideni Pariicipani: Russ Youngroeen

Notes: Air and Waicr Temperatures taken below the bridge at Russ Youngreen's
housc. Readings were taken from June, 1994 - November, 1995

Date Time Air Temp. Water Temp

 616/94 1045AM | T 6.0
6/22 12:00PM 24.5 11.5
622 _ e:30PM_ | 22.5 12.0
6/24 ~12:00PM - 24.0 11.5
64 __600PM | 20.0 120
626 | 8:45AM 150 10.0
__6m0 | 9:00AM , 14.5 105
72 4:20PM j 14.0 10.5
7/6 _ _9:30AM 15.0 10.5
716 5:30PM 22.0 12.0
9:30AM 16.0 12.0
6:30PM 22.0 13.0
9:30AM Clear 15.0 11.0
12:00PM 250 11.0
CA2:00AM | e 25.0 11.0

eoopm | ] 220 130
1000Am oy [ 190 e 415

: | s3oem | loes0 L 145 |
__B:55AM i N 15.0 13.0
_6:00PM___Inicnsc sun | ers T is0
~ . 84b5AM | 20.0 155
o _5:30PM Croeek lower 28.5 17.5

830Am | 455 | 150

C8:30AM | 150 140
e00PM | ) 16.3 B
_9:00AM 14y B

RUC B30AM - [Rain previous PM | 19.0 ] 16.0
8116 8:30AM Slighi overcasi, sun, 16.0 14.5

hare ) ‘
s 9:00AM sun/eloud | 100 110
W6 HGOHM Parily overcasi |1 Q.O
11/11 8:05AM Creck level up mixed 1.0 25
snoOwW/rain ] o
PIPIIs 9:00AM 15 2.0
ALY 5:001M - Al 11.0
| Al26 O-00AM (;Idar, sun e ‘)’1 1 3.4
L6 12:000M  |Overcasi | 120 5.0

oaage
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Poedro (4)

11111 B:05AM Creck level up mixed 1.0 25
snow/rain
212 N L ) 2.0
422 M 4.5 11.0
A6 ~_9:00AM  [Clear, sun 5.5 34
A28 12:00PM Qvercast 12.0 5.0
515 5:00PM Sun/turbid creek at 16.0 5.0
high point
5128 1:00PM  [Sun 16.0 4.5
5/30 5:30PM 19.0 7.0
6/2 10:00AM 11.5 6.5
6/2 6:00PM 11.5 7.0
| 6/8 9:00AM 10.5 6.0
6/9 9:00AM Sun with cloud 12.0 7.0
77 6:00PM 26.0 14.5
‘‘‘‘‘ 7123 11:30PM sun, partial overcast 26.0 15.0
11/14 ~9:30 AM overcast 0.0

Fage 2
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Chrisiian Weir Daia

Chiristian Creek

esideni Pariicipani:

Linda Mandala

Notes: Readings began in 1994
3:00PM 0.09 0.0252
10/8/94 11:00AM 0.113 0.0203
10/15/94 11:00AM Cloudy | o406 0.0185
12/1/94 _2:00PM Clear,cold |~ 0.094 0.0155
12/30/94 “4:00PM Clear, cold 0.098 ~0.0165
_2/6/95 3:00PM Warm, sunny 0.09 __0.0145
~ 2/18/95 12:00PM Cloudy 0.114 0.0205
2/25/95 3:00PM Sunny 0.118 0.0216
3/3/95 ~_4:00PM Sunny,Cold 0.1 0.017
3/11/95 12:00PM Cloudy 0.166 0.0354
3/18/95 9:00AM Sunny 0.16 0.336
3/27/95 4:00PM Sun 0.14 0.0277
4/11/95 2:00PM Sun 0.166 0.0354
5/1/95 2:00PM Sun 0.162 0.0342
_528/95 | 12:00PM _ [Sun 0.178 0.0392
6695 12.00PM___|Rain 0.17 0.0367
- fSunny | 0.166 0.0354
| Rain 013 0.0249
8/19/95 , 1)()()I’M Sun 0129 0.0246
8/29/95 ~ 5:00PM Cloud 0122 0.0227
98195 | 4:00PM Sun 0.116 0.0211
9/1/1/% A00PM__ |Sun 0.112 0.02
7 ;()()PM __Isun,Cool | 011 0.0195
2:00PM  [Sun,Cool | 0106 ] 0.0185
S00PM - |Sun, Cool | _Q_Iﬁi— ) ) 0018
200eM |Cloud | 0102 001
200PM |Sun, Cold 0118 00216

Prage
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Name: 502/'“* W”’ Group:

Pg:‘ll

DIATA SHENT FLOW M) CASURFMENT

Thne: /6. 3C AM
Sie: frwa bmkﬁc

Weather:

Adr Temperature:

R s‘::ié:’h ]

cngth in Meters:

Veloeity in Seconds:

]
)
1

5

"’\

23. 2
22,79
25.16¢6
2%. 60

I S N
: \

Flow

A 94.99

SV

Stream Name:

Site Location:

9
10

6 |
3

23

Corre @icd Veloe aty:

L1312 !

i
Je2s |13
-1 1A
i5
(¢

I

R.291
l. Y2
[. 212

JAN
[ 5d

Correotod el x

2,297
2, 952

5 | g.2%7
13 0‘2,}’7-1‘)’2_
1 |a.gs52

i 9¢3 e lz.952
2.133 1o | . 963
2 291 D0 L3

FOSS Sectional Arca at onc h mlu‘val@
l?qtﬁ
1.9¢68

A
25
96
oy
9
79
10

21 ,

WA

Pate: }ww | /‘1 5

LLU\—?MMW%

| atitude:

IL.ongitude:

Water 'Temperafure:

9.2

(3

(.93
43

0.%320

(. 212
/. eYo
¢ 734
o 1
0. N7~

Cross Scet. Arca

296

(s . 633 cubic meiors/see

6 9894

6 T84

Py e

1.0°c

C/¢r
REAC/-/ Yq. 2 m ;/73 m/.&

' Avmgor 26 . {75

Secs
m/sce. x 6.9 crvudens aclér

FoR wa/{ BorToM STREA:

=

Sum Je.2s Q—?ff

% 0.0979

‘4. 296 503008
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DATASHYEE I Ow MEASURIOMENT

Naime: 99’;’::’2‘”" ?f""‘ Group:  Guw i Date: M as /f/s’
I v (Z’Crw
Time:  (2°ov pwm | Stream Namc: AR Y et Lewa /?’IML§,</

Site: Awpeo )7'4()7; ~ Site Location: Tatitude:

ongitude:

Weather: W ” _ e = 3"

Air Temperature: , Waier Temperature:

Reach | ongih in Meters: 94 2

Veloeity m Sceonds:

| S 3.4¢ 6

7 si.80 7 ,

3 57 7¢ 8 ﬁ___ = ,9060 m/Jeo
4 s .62 9 5%?’2‘(

)

56, 7Y 10
Corrected Velocity: c 706 m/see. (X 6 Bermedhon) <=

Cross Sectional /\re%ﬁuz ()mc ft. intervals: /724

I - 223 11 976 21 6 31

2 1293 10 [ 542 00 6.9% ¢ 32

316 15 19476 230572 33

A 474 A 99Y 34

1. 1%l 045 1. Aqe 35

LAY 06 . 6289

/. 3id TR

/ 509 29 . dab

| 017 09 - 3¢

 39Y SV N

-—

sy I
50720 ]
6 .¢2¢C i
|
}

N
L

: o

(RN
g .99¢
9 j.Aes |
0 /. d1X 20

~

am
e

o~
P
N T TS
N e e
~J

0
~
Nioget

—
—
P

Sum Qe ¥tz
Flow Ay Corected Vel x Cross Seet Areg x 0.0929
2. ‘-/7_{?:(1‘; 1

/.08 cubic macicrs/see.
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