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Disclaimer

This report is rendered solely for the use of Rio Tinto Alcan in connection with the
Summer Water Temperature and Flow Control Project, and no person may rely on it for
any other purpose without Triton Environmental Consultants Ltd.’s prior written approval.
Should a third party use this report without Triton’s approval, they may not rely upon it.
Triton accepts no responsibility for loss or damages suffered by any third party as a result
of decisions made or actions taken based on this report.

e This report is based on facts and opinions contained within the referenced
documents, including the results of any data collection programs carried out in
relation to this report. We have attempted to identify and consider facts and
documents relevant to the scope of work, accurate as of the time period during
which we conducted this analysis. However, the results, our opinions, or
recommendations may change if new information becomes available or if
information we have relied on is altered.

o We applied accepted professional practices and standards in developing and
interpreting data. While we used accepted professional practices in interpreting
data provided by Rio Tinto Alcan or third party sources we did not verify the
accuracy of any such data.

e This report must be considered as a whole; selecting only portions of this report
may result in a misleading view of the results, our opinions, or recommendations.
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1.0 Introduction

The Nechako River Summer Water Temperature and Flow Management Project (the
Project) was designed and developed in 1982 and was successfully implemented in
1983. Since 1988, water temperature and flow management projects have been
carried out under the auspices of the Nechako Fisheries Conservation Program (NFCP).

The overall goal of the Summer Temperature Management Program (STMP) is to
manage Nechako River flows so that water temperatures remain within a specified
temperature range to protect the river’s salmon runs from July 20 to August 20 (the
control period). Water in the Nechako River is regulated by the Skins Lake Spillway (SLS)
and is controlled by Rio Tinto Alcan (RTA). As part of the 1987 Settlement Agreement,
RTA is responsible for maintaining and operating the “models” and the “decision
protocol” to ensure temperatures remain within the acceptable range. The model and
decision protocol are described in further detall in the sections below.

The STMP is a computer-based project which uses an unsteady-state water
temperature and flow routing model designed to compute the water flows and
temperatures in the Nechako River using observed and predicted future
meteorological conditions. Modelling of flows and water temperatures in the Nechako
River is performed daily during the entire operational period (July 10 to August 20). Daily
operations follow the protocol defined in the 1987 Settlement Agreement, and involve
the collection of water temperature and river stage and discharge data from several
locations in the study area and the use of five-day meteorological forecasts.

River water temperatures are managed through the release of additional water from
RTA’s Skins Lake Spillway (Figure 1). Water released from the spillway flows through
Cheslatta River and Lake and joins the Nechako River below Cheslatta Falls. The routing
of flows through this section of the watershed, and the consequent time lag, requires
that large SLS releases must be made to ensure the scheduled discharges in the
Nechako River below Cheslatta falls are reached in a timely manner (within the
forecast period).

The operational period includes 10 days for system start-up (July 10 to July 19), to
initialize the databases required to schedule the SLS releases necessary to meet project
water temperature objectives during the water temperature control period (July 20 to
August 20). Nechako River discharges are increased in this initial period from spring
flows to the minimum cooling flow of 170 m3/s (6,000 cfs) required below Cheslatta Falls.
This is done by increasing SLS discharges in several steps over four days, for safety
reasons.

Once the flow in the Nechako River at Cheslatta Falls has reached 170 m3/s (typically
by July 18), the SLS cooling water releases are to be limited to a minimum and
maximum of 14.2 m3/s (500 cfs) and 453 m3/s (16,000 cfs), respectively.

STMP Overview Manual Page 1
Prepared by Triton Environmental Consultants Ltd.



200|000 ZSOIOOO 3OOIOOO SSOIOOO 400I000 450|000 SOOIOOO SSOIOOO
3 § e g
GRANISLE £
A 7,
O
~3 &,—
SMITHERS Trembleur,
Do Lake R
- Carp O,‘
Tezzeron Lake L R .
Lake ©
,
g_ Rinchi _g
g Stuart$\Lake g
Lake
FORT:ST.
HOWSTON JANIES
SvE
f . ‘,
sWlle pivef BURNS Nautley g
> LAKE River near TR i
o Fort Fraser Ver o
g Vanderhoof Nechako E
8 Morice : Fraser, Finmore lever_at 3
Lake Francois FRASERewl:ake = Zre Isle Pierre
Lake ___LAKE VANDERHOOES %14 & '
X Y R\ \)
% ) Fort {
West Tahtsa Intake " Frasrer.
Qotsa
Tahtsa Nechako LaKe <
; Q
Lake Réservoir N
8 < 8
& ° - E
3 - 2
2 o S - &
< Nechako S

Whitesail © River Below N

Lake @ >

= Cheslatta Falls N

Natalkuz <
Eutstik Lake X
Lake
Tetachuck
Lake
Y
O
. Dean Inset Map .
g ZUUIUUU 250‘000 300‘000 350‘000 400‘000 450‘000 500‘000 550‘000 é
0 5 10 20 30 40 50 File No:
LeQEnd e — Sonlo: 11500000 N:ACTIVE\4927__MoE\MXD\RalphsMaps\Figure_1.mxd
cale: 1:1) 3
@ WSC Sites Stream N Project No: 4801
Figure 1. Nechako River ——— Road Waterbody W @ﬁ Date: Nov 15,2013
X A o Basemap Source: Orthophoto
Study Area = Highway S Map Datum: NAD 1983 UTM Zone 10N




Summer Temperature Management Program September 2017

The maximum SLS release of 453 m3/s (16,000 cfs) was established as a practical
maximum to account for the flow lag through the Cheslatta and Murray lakes system to
ensure flow in the Nechako River was increased as rapidly as possible during warming
conditions. The minimum SLS release of 14.2 m3/s (500 cfs) allows for a saving of water
during cool meteorological conditions, and provides a minimum flow in the Cheslatta
River upstream of Cheslatta Lake. Within the forecast period, the SLS releases are
managed such that flow in the Nechako River below Cheslatta Falls does not drop
below 170 m3/s (6,000 cfs) and does not exceed 283 m3/s (10,000 cfs).

The following provides a summary of the typical SLS release schedule required for the
STMP, currently being used, and a description of the procedure used to determine the
cooling water releases required during the operational period.

Date (approximate) Skins Lake Spillway Release

April 1 to July 10 49.0 m3/s (1,730 cfs) (NFCP spring base release)
July 11 increased to 136 m3/s (4,802 cfs)

July 13 increased to 227 m3/s (8,000 cfs)

July 18 to August 17 170 m3/s (6,000 cfs) plus additional cooling releases

as required (may begin July 16)
August 17 decreased to 14.2 m3/s (500 cfs)

September 1 increased to approximately 31 m3/s (1,100 cfs)
(Chinook Salmon spawning flow)

The following provides a more detailed description of the typical SLS release regime
currently being used during the STMP:

e The spring release is increased from 49.0 m3/s (1,730 cfs) to 227 m3/s (8,000 cfs) in
two steps (on July 11 and July 13) to surcharge the Cheslatta/Murray lakes
system, and then decreased to 170 m3/s (6,000 cfs) on July 18 such that flow in
the Nechako River below Cheslatta Falls (Water Survey of Canada [WSC]
gauging station #08JA017) is not less than 170 m3/s (6,000 cfs) by July 20 for the
STMP, as required by the 1987 Settlement Agreement.

e Because the STMP protocol is based on a five-day forecast, the SLS release could
be increased to a maximum allowable on July 16 as this is the first day that
releases can influence water temperatures for the start of the operational period
of July 20.

e The increase in SLS release to 227 m3/s (8,000 cfs) may occur prior to July 11
based on the migration timing of Sockeye Salmon.

STMP Overview Manual Page 3
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e SLS releases above the base release of 49.0 m3/s (1,730 cfs) during July and
August are cooling water releases as required by the 1987 Settlement
Agreement, and are not included in the calculation of the Annual Water
Allocation (AWA) of 36.8 m3/s (1,300 cfs) from the SLS (see Appendix 1 for details
on the AWA).

e SLS cooling water releases between a minimum of 14.2 m3/s (500 cfs) and a
maximum of 453 m3/s (16,000 cfs) during July and August are to be managed
such that flow in the Nechako River below Cheslatta Falls (at WSC gauging
station #08JA017) does not drop below 170 m3/s (6,000 cfs) and does not exceed
283 m3/s (10,000 cfs).

e The requirement for additional cooling water releases is dependent on
forecasted meteorological conditions.

e For forecasted warming conditions, the SLS release is to be increased directly to
453 m3/s (16,000 cfs) to increase Nechako River flow as rapidly as possible.

e For forecasted cooling conditions, the SLS release is to be decreased directly to
14.2 m3/s (500 cfs) to optimize water use.

e Typically by August 16 or 17, the large cooling water releases are no longer
required as they will not influence temperatures in the Nechako River above the
Stuart River confluence between August 18 and August 20 (due to the flow lag in
the river system). The SLS release is then decreased to 14.2 m3/s (500 cfs) to
reduce the flow in the Nechako River below Cheslatta Falls by early September
to reach the Chinook Salmon fall spawning discharge. However, if water
temperatures remain elevated (near 20°C), releases at the SLS may be
maintained at 170 m3/s until August 20 and then decreased.

e On or near September 1, the SLS release is increased to the Chinook Salmon fall
spawning release (approximately 31.1 m3/s or 1,100 cfs), which is calculated as
the release required to fully achieve the Annual Water Allocation of 36.8 m3/s
(1,300 cfs) as defined in the 1987 Settlement Agreement.

Throughout the project operational period, water temperatures in the Nechako River
are calculated daily for the previous day, the current day, and each of the next four
days. Forecast water temperature predictions are tabulated and reviewed daily to
identify trends in water temperature changes. The trend analysis helps deal with the
uncertainty in forecasting meteorological conditions over the forecast (5 day) period.
These trends are the same as those used in the water temperature and flow
management projects since 1984.

The following three trends in water temperature changes are reviewed on a day-by-
day basis:

1. Observed trend; calculated from observed mean daily water temperatures
measured in the Nechako River above Stuart River each day. The difference in
observed water temperatures for the previous two days is extrapolated over the
next 5 days to determine the observed water temperature trend.

STMP Overview Manual Page 4
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2. Predicted trend; calculated from the predicted water temperatures for the
previous day and the following five days. These data represent the predicted
trend.

3. Forecast trend; calculated from the difference between the current five-day
and previous five-day predictions for the same calendar days. Differences
between forecasted data on coincident dates for the current day and the next
two days only are averaged and added to the 5th day predicted temperature
to determine the trend in forecasted temperatures.

A numerical example of how the trends are calculated is presented in Appendix 2. If
two of the three trends indicate that the water temperature in the Nechako River
above the Stuart River confluence could potentially exceed 19.4°C (67.0°F) then an
increase in the SLS release is required. When this occurs the current day's release is
revised and the flow and temperature models are rerun using the modified flow regime.
Results of each day's final computer run are subsequently used to initialize water
temperatures for the following day's computations.

The following release criteria are used with the three trends identified above to
determine the timing and magnitude of the SLS cooling water releases:

1. When two of the three trends show an increase in water temperature in the
Nechako River above the Stuart River confluence, and these trends show that
the water temperature could potentially exceed 19.4°C (67.0°F) within the
forecast period (next 5 days), increase the SLS release according to criteria 2
and 3 below.

2. Operate the SLS such that flow in the Nechako River below Cheslatta Falls ranges
between 170 m3/s (6,000 cfs) and 283 m3/s (10,000 cfs) as required, and flow in
the Nechako River above the Stuart River confluence does not exceed 340 m3/s
(12,000 cfs). It is understood that the flow in the Nechako River below Cheslatta
Falls is to be not less than 170 m3/s (6,000 cfs) by the start of the water
temperature control period, typically July 20, and is to be reduced to
approximately 31.1 m3/s (1,100 cfs) by September 1.

3. At any time of release, increase the SLS from the current level to 453 m3/s
(16,000 cfs) directly to achieve the flow changes in the Nechako River as fast as
possible. This increase, directly to the maximum allowable release, is required to
account for the time delay in passing flow through the Cheslatta and Murray
lakes system.

4. During cooling periods when two of three trends in forecasted water
temperatures are decreasing and these trends indicate that the water
temperature could potentially drop below 19.4°C (67.0°F) within the forecast
period (5 days), reduce the SLS release from the current level to 14.2 m3/s
(500 cfs). This reduction, directly to the minimum allowable release, is undertaken
as part of water use optimization during cool periods when additional cooling
water releases are not required.

STMP Overview Manual Page 5
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1.1 Exceptions to the “Rules”

During a typical STMP operating period, events will dictate that a decision will be
required to increase (or decrease) the releases at SLS on one day followed by an
opposite decision, such as a decrease on a subsequent day, because of a relatively
minor change in the weather forecast. In order to avoid these situations, the STMP
operators have to examine both the original trend analysis to see if the water
temperature trends are just above the decision criteria (>67°F). If this is the case, then
the 19 day forecast run with the increase in SLS releases should also be examined to
determine if implementation of the decision based on the trend analysis could result in
the trends being at or <67°F on subsequent days. If this is the case, rather than reversing
the decision, one of two alternate decisions should be made:

¢ Implement the increase in the SLS release on the first day but do not implement
the opposite decision on the second day but rather hold the SLS release at the
maximum for one further day until a positive or negative trend in the forecasts is
established; or

o |If there is the possibility that the 5 day forecast would dictate a near term
increase in temperatures followed by cooling trend (but would result in water
temperature trends >67°F in the short term) then one could hold off on the SLS
increase decision for one day to see if a strong trend is established.

Either of these alternate decisions should be reviewed with the supervising manager to
ensure the correct interpretation of data analysis has been developed.

STMP Overview Manual Page 6
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2.0 Program Start-up

The STMP begins on July 10 unless otherwise directed by RTA. Prior to program start-up a
number of tasks need to be implemented. These include:

e Weather station and water temperature probe installation;
e Data logger installation at the Stuart River confluence;
¢ Weather forecast monitoring by Environment Canada; and

e Contacting Rom Communications (Rom Comm) for reactivation of data logger
communication devices.

Details for each task are described below.

21 Weather Station and Water Temperature Probes

Currently there are two locations along the Nechako River, Fort Fraser and Finmore
(Nechako River above the Stuart River) (Figure 1), where water temperature data and
weather data are recorded using instrumentation installed by Triton and uploaded on a
daily basis to the Rom Comm website. Prior to the STMP operational period the
equipment will need to be installed; historically this has occurred during low flows in
early to mid June. It is necessary that the equipment be installed well in advance of the
program start date to provide sufficient time for calibration and to ensure that the
equipment is functioning properly.

2.1.1 Finmore

Only water temperature data is collected at the Finmore site and is uploaded to the
Rom Comm website via a satellite link. These data are downloaded from the website
and used in the daily operation of the STMP.

2.1.2 Fort Fraser

Both water temperature data and weather data are collected at the Fort Fraser
station. The weather parameters include: solar radiation, air temperature, wind speed,
and relative humidity; data are uploaded to the Rom Comm website via a satellite link.
Similarly, water temperature data are collected at this site and uploaded to the Rom
Comm website each day. These data are downloaded from the website and used in
the daily operation of the STMP.

2.1.3 Rom Comm

Prior to program start-up, Rom Comm will need to be contacted to re-activate the
devices. The contacts for Rom Comm are listed in Appendix 3. Once the devices are
activated and the equipment is set up, the data can be accessed by visiting
http://www.romcomm.net/login_net.aspx. Further details on downloading the data
can be found in Appendix 4.

STMP Overview Manual Page 7
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2.2 Data Logger Installation

Temperature data loggers need to be installed at the confluence of the Nechako and
Stuart rivers. This can be done any time prior to program start-up and removed again
before freeze-up.

2.3 Weather Forecast Monitoring

A five-day weather forecast is required daily to run the model. Currently the weather
forecast is provided by Environment Canada via RTA.

The forecast is downloaded daily via a script provided by Environment Canada. No
updates should be needed to download the weather forecast; however, a test run
should be completed well in advance of the STMP start date. If problems do arise refer
to Appendix 3 for the contacts.

Information in the regional model from Environment Canada is generated every 12
hours from midnight, 00 and 12 GMT.

Each line in the file contains the offset from production time (e.g., 03 — three hours from
production time) and the value for the parameters.

STMP Overview Manual Page 8
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3.0 Program Operation

The model can be run from any computer as long as the associated folders are located
on the C: drive. These folders include:

¢ SUMMER
e SUMMOD
e Grib2

The first operational day of the program is July 10. A trial run can be completed earlier
but as the model is set up to commence on July 10 it will not work properly unless the
computer’s date is set to July 10.

3.1 STMP Daily Steps
Below are the dally steps required to run the STMP model:

1. Begin by running the Environment Canada Grib2 script to obtain the five day
forecast.
a. In c:\Grib 2 double click on the 00z_-Grib2_Global_10Days.cmd.

b. This will generate a .csv file in c:\Grib2\Output named the date the script was
run (e.g., 20130727.csv).

c. While the program is running you can continue with the next steps (steps 3 -8).

Notes:

- The script can take more than 20 minutes to run depending on the internet
connection.

- If you start the script too early in the morning you will get an error part way
through. Exit out of it and start it again.

2. You will know the Grib2 script is complete when the Command Prompt window
closes. Once the data is available:
a. Open the template file, Weather Forecast.xlt in the c:\Summer directory and
resave it with the current day’s date (e.g., July 27 EC.xIls) in the
c:\Summer\Weather Summary folder.

b. Open the output file located in c:\Grib2\Output with today’s date (e.g.,
20130727.csv) and delete the first two lines of data (line 0 and 3). Because
the data produced is in GMT the first two lines are not the current day’s
information but rather the previous day’s data. Next insert a line between
each of the 8 lines (e.g., a space between offset hour 27 and 30) until you
have five days. The last line should be offset hour 123.

c. Open the file Weather Forecast.xlt in the c:\Summer directory and copy
each parameter from the five days into the spreadsheet. This will convert the
units into units that are compatible with the model.

d. Save the file as Weather_Forecastj27.xls and print.

STMP Overview Manual Page 9
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3. Print the hand data worksheet Excel file which can be found in c:\Summer\STMP
info. This outlines the data needed to run the model and where it comes from
(e.g., Rom Comm website, Water Survey of Canada, etc.).

a. Fill out the worksheet by following the next steps (1-3):

A B c D E F G H | J K L M N
1
2 |STMP Hand Data Entry Work Sheet Recorded by I:l Date Recorded I:l
3
4 | Use this form fo manually record data into prior to data entry into DATAXXX xls spreadsheet
5
6 |Rom Comm Temperature Data
T Temp C Time
¢ FortFraser i [T |
10 [
12 000Hs [ ]
14 Today's Min [ | |
15
16 Temp C Time
17| Finmore  Min [ | |
19 Max | | |
21 2000Hs [ ]

22

kj|

32 |WSC Data - Stage and Flow

33 |Station ID  Station Name Date Time Stage  Flow m3/s
34 |08JA017  NECHAKO RIVER BELOW CHESLATTAFALLS | | | [ | [ |

36 [08JC001  NECHAKO RIVER AT VANDERHOOF I | ] | [ | [ |

38 |08JB003  NAUTLEY RIVER NEAR FORT FRASER I | [ | | |

39

40 (WSC Data - Temperature

41 |Station ID = Station Name

42 |08JA017  NECHAKO RIVER BELOW CHESLATTAFALLS  Mean

43 Temp C

u —

46 Min Max

a7 TempC TempC
48 08JB003  NAUTLEY RIVER MEAR FORT FRASER |__P_| |__P_|

The Rom Comm Temperature Data for Fort Fraser and Finmore come from the
Rom Comm website (see Appendix 4 for instructions to download the daily
Rom_Comm_logger_data_xlIs file).

¢ Open the downloaded file.

e Find the minimum and maximum temperatures from the previous day
(e.g., July 26 temperatures will be used for running the model on July 27)
and the temperature at 20:00 hrs from the previous day for both Fort
Fraser and Finmore (separate tabs in the Excel file).

e Find the current day’s minimum temperature (and time) for Fort Fraser.

STMP Overview Manual Page 0
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BH S E e e e e
FILE Home Insert Page Layout Formulas Data Review View Developer INQUIRE ACROBAT
0 éév aial o oA W | B wrap Ted General - B GJ ’;3
Paste . DA . . , | <0 oo Conditianal Formatas Cell
te ¢ |BI U - A erge & Center $-% B2 | ot~ Toblee Syl
Clipboard = Font 3 Alignment 3 Number 3 Styles
K537 - I
A B g D E F G H I

1 Date/Time Temp, °C_Min daily temp. Max daily temp.  Mean  Spot temp. (°C) Spot temp. (*f)  Time  Temp. diff.
530 726/2014 000 18124
531 72612014 100 17852
532 72612014200 17844
533 70612014300 17762
534 71262014 4-00 1772
535 72612014500 17674 - -
536 712612014 6:00 17659 Previous day
53] 72612014 700 17658
538 712612014800 17689
539 72612014900 17.813
540 7/26/2014 1000 17.937
541 772620141100 18158
542 7/26/2014 1200 18217
543 72612014 1300 18312 :
544 7262014 1400 18437 t Previous day
545 7/26/2014 1600 18469
546 7/26/2014 16:00 18532
547 7/26/2014 1700 18.707
548 7/26/2014 16:00 18739
549 7/26/2014 18:00 18658
550 mz6i2014 2000 18532 44— | 20:00 Hrs
551 712620142100 18359
552 712620142200 18.264
583 72620142300 181717 17659 7 18739 1814191667
554 72112014000 18.046
555 72702014100 17.968
556 7272014200 17.906
567 72712014300 17.859 re Mimi
568 T 1rss —— | Today’s Minimum
559 7272014500 17628
560 7272014 6:00 17858
561 7272014700 17.906

562 72712014800 17.963

563 702712014800 17.998

564 7/27/2014 1000 16108

565 7272014 1100 18.202

566 7272014 1200 18422

567 7/27/201413:00 18675

568 7/27/2014 1400 18.946

569 72720141600 18.962

570 7720141600 18996

571 7720141700 1913

572 77/2014 18:00 19075

573 72712014 18:00 19,027

Fort Fraser Finmoore [l
T

STMP Overview Manual

Prepared by Triton Environmental Consultants Ltd.

Page 1



Summer Temperature Management Program September 2017

The WSC Data - Stage and Flow comes from the Water Survey of Canada
hydrometric data website (http://wateroffice.ec.gc.ca/index_e.html)

¢ Under the Real-time hydrometric data tab click on the Map Search or
Station Search to locate the following:

o Latest current day’s flow (discharge) in m3/s and stage (primary
water level) (m) for 08JA017, 08JC001, and 08JB003.

o Enter the date, time, river stage, and flow into the datasheet.

The WSC Data - Temperature comes from the Water Survey of Canada
hydrometric data website (http://wateroffice.ec.gc.ca/index_e.html).

¢ Under the Real-time hydrometric data tab click on the Map Search or
Station Search to locate the following:

0 Nechako@Irvine’s (08JA017) - mean temperature
o0 Nautley@Fort Fraser (08JB003) - min/max temperatures

o Choose the parameters needed, water temperature in this case, and list
them in table form to get the values. Copy the values from yesterday into
an Excel spreadsheet to calculate the required values.

STMP Overview Manual Page 2
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4.

Next prepare a new data entry file:

a. Open up the template file, DATAENT.XLT in the c:\Summer directory.
b. Resave it with the current date (e.g., DATAJ27 .xIs for July 27).

c. Fill in the underlined cells above the shaded cells under “yesterday’s
water temperatures” section from the hand data worksheet.

STWIP Hand Data Entry Work Shoot Recanded by & Dats awgﬁ = DATART a6 - Eacel
Use this form o marusally record data into brior 10 cata sy into DA TAY00 x5 Sproastest Wi P Loy L - e Tl SRR RN g SC
- .
Rom Comes Temperature Duta Tirnes Mewe Rlorma = |8 . - 5 Weap Text Hurmbes P, ] | Bk I | =
3 e ol
~ T Pacte e Bre A - 5 62 47 | [ MergebeCenter = | § - % o | %0 3 | Condionsl Fomatss Cell | et Delete Formst |
Fort Frasor (M - & Lt Foseriating = Table~ Sty = - ¢
i . Cipbewd T rort angrmert Humte tyies com
|: 2000 Hrs = fi | e
Fom € B Cl 0 ENENG| H |1 J oIk L (M| N (O PG| K
[—— =t Vesterduy's Wates Temperanes

M 363w ] RG] Camt

2000Hes [ Com I S Today's Cusvent
WAL Diata - Maan Watss Lavel Meam Mean Temg Temp M Teug
Station 10 Station Name
DBIACTT  MECHAMO RIVER BELOW CHESLATTA FALLS Caisulated bt ot 17.6]C
08JC00T  MECHAKO RIVER AT VANDERHOOF TR
UBJCONZ  NECHAHOD RIVER AT ISLE FIERAE
WSC Dnta - Stage and Flow 18.7°C 1824 182 185 185 °C 178 °C 175
Station 10 Statior Nawe Time o mdds 638 °F 657 °F 648 °F 4.8 °F 634 °F 654 °F 6.1 °F 641 °F
084ADTT  NECHAKC RIVER BELOW CHESLATTAFALLS o ] [Tan 1 [0 i:f ERS 2000 tms 0400 bes 400 brs
CAIC001  MECHAKO RIVER AT VANDERHOOF N
GAJBOCT  MAUTLEY RIVER NEAR FORT FRASER 186 °C 203 °C 194 C 194°C 00C 200 °C
WSC Cata - Tompernturs 19 Nech above Srart §55°F 68.5 °F 670 °F 670 °F 680 °F .
Station ID Station Namo {Fiamoons] b L #2000 b
CRADTT  NECHAKD RIVER BELOW CHESLATTA FALLE ;10 ¢ ) [ BomSes | B80S 8

225';&-;?917 80°C nec 1554 153
.:o-rmaa""v' 95 98 F

0BJB003

NALTLEY BIVER NEAR FORT FRASER
{01 provide bry Rick as a Hibo fis)

24
L2e

d. Fill in the time, river stage, and corrected river flow from the hand data

worksheet.

05.B003

TempC  Temp©
NAUTLEY RIVER NEAZ FORT FRASER 3.7

[ proviced by Fick & & Hobo 1)

[Tl = ke -
Home | leoet Pegeloyout  Fosmulis  Dets Reven  View  Devdlopsr INQUIRE  ACROBAT
R | ——— B 2. | Bwepte Generl E y =
Pute o | B F Qe B pe | === | S Merge b Conter > g 5 | Conditiomsl Fomutas Cel
7o R & e R Formatling - Table - Seyles -
Cliphoard Fart Alignment Humbet fe Styler
on ; I
A B D VEl F G| H I J K L M N © P ¢
STMP Hand Dats Entry Work Shoet Recarded by E D 24 -
Use this form = into prier into DATANOE xin ! H
Rom Comen Tomperaturs Datx 26 River Comrected Corrected
Sort Frasor Min £ Tiee g : River sage River River
M CSams Daze Time Stage Correction Stage Flow
20H 2
TosaysMin [ E5% ] 30 Nech @ lvine's 25-Feb 0441 L669 m 0.000 m 1669 mls 2897 ws 9171 ch
e (e e
Romore  Mia K3 LS F2 Nech @ Vanderhoof 15-Feb 0511 2578 m 0.000 m 1578 w'ls 2186 m'is 7,720 ofs
Max =S ] Gabeld 33 (0eicool)
wons [CASEEN ] 34 Noutey Febr 0511 158 m 0,000 m 1523 m's 26,0 m's 918 cfs
WSC Data - Mean Water Lavsl 35 |(081B003)
Station 1D Station Namy Mean WL 3%
DBJADIT  WECHAKD RIVERBELOW CHESLATTAFALLS [ | Cobuinted buf not used in Dad
DBJCO0T  HECHAKD HIVER AT VANDERHOCE T Govumate eu nor ussd in Dataxxx
08JC002  NECHAKD RIVER AT ISLE PIERRE ] Caicuinied bat not used in Dal ]
WS Data - Stago and Flow . e —
Station I Station Narma Dato Time o My
DEMADTT  NECHAKD RIVERBELOW CHESLATTARALS | [ ] [Tmy ] 1) armm
CEJCO01  NECAAKD RIVERAT VANDERWOCE ] Eaad EEaa] -Hen
CRIBOGY  NAUTLEY RIVER NEAR FORT FRASER =y Eoed sng
WSC Data - Tomporaturs —_—
Station D Station Name
GRIADTT  NECHAKD RIVER BELOW CHESLATTAFALLS  Mean
Temp C
Min Wax
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e. The weather data (shaded cells at bottom of spread sheet) will come
from the Rom Comm website.

e Click on the Fort Fraser Climate tab and follow the steps in
Appendix 4 to create the data (csv) file.
e Copy Vyesterday’s weather data and paste into the
Weather_ Summary.xlt file which can be found in the c:\Summer
directory. The highlighted portion on the right side of the
spreadsheet will provide you with the values to be entered into the
DATAJ27 xIs file.
¢ The cloud cover data is not collected by the weather station and
will have to be estimated for the current day and yesterday.
¢ Save with the current date (e.g., Weather_ Summary_J27.xls in the
c:\Summer\Weather Info directory.
H = Weather Summary J27.xlsx - Excel
Home Insert Page Layout Formulas Data Review View Developer INQUIRE ACROBAT Jessica Courtief
‘D[;. Calibri i A N [=E=E®- |5 |[Number l;‘d ’;‘J %‘:Z‘;‘z’; " : é‘Y %
g |z oas | SET RS s %o [ e e 2 (gL, e
Clipboard Font 1] Alignment IF1 Number [F] Styles Cells Editing
114 h j\ 3
A B (e D E F G H 1 1
1 |7809375768 Fort Fraser Climate High Low Average
2 |Date/Time Temperature Temperature Solar Radiation Humidity Wind (Avg) Temperature
3 Degree C Degree C Watts/M* % m/s Degree C 3.6 m/s to KPH Conve
4
5 7/26/2014 23:00 14.889 13.667 0 90 1 i 14.278 0.08598 Watts/M2 to Lang]|
a 7/26/2014 22:00 15.944 14.889 12 83 4 i 15.4165
7 7/26/2014 21:00 18.889 15.944 a7 77 4 i 17.4165 Daily Weather Summary
& 7/26/2014 20:00 19.278 18.833 161 57 2 [ 19.0555
a 7/26/2014 19:00 19.722 17.778 333 56 2 I 18.75 Avg. Temp °c 13.13
10 7/26/2014 18:00 19.944 17.5 388 64 5 [ 18.722 Total Daily Solar Rad (Langley) 383.47
11 7/26/2014 17:00 19.722 17.944 519 52 6' 18.833 Avg. Humidity % 72.83
12 7/26/2014 16:00 18.544 18.056 309 59 5 i 18.5 Avg. Wind Speed KPH 5.70
13 7/26/2014 15:00 19.722 18.444 423 50 1' 19.083 Avg. Cloud Cover 3 tenths
14 7/26/2014 14:00 18.444 17.444 573 56 2' 17.944 Cloud Est. for Today 3 tenths
15 7/26/2014 13:00 17.611 16.778 354 57 1 i 17.1945 Dew Point temperature
16 7/26/2014 12:00 17.056 15.444 389 53 1 i 16.25
17 7/26/2014 11:00 15.444 12,722 411 60 1: 14.083

DATAJZT xlsx - Excel

Review View Developer INQUIRE ACROBAT

“D [_@ : Times New Roma ~ |8 A A ¢ Wrap Text General E‘J @
Paste B T U-|Z+|&-A- . .o <o i | Conditional Formatas Cell
te o (TR A = | =] Merge & Center $-9% 2 | WM Pt e Sy
Clipboard & Font ] ] Number ] Styles

023 M

A B G F G H | J K L M N
36
37 Air Rel Sel. Wind Cloud
38 Temp. Hum. Rad. Spead Cover
39
40 |Observed Ft. Fraser B (2 89% 333,5iv 158 m's (_m'hs
41 N— 5.60 kpb
42 |Data for Julian Day 208
43
44 | Cloud Est. for Today d 3t9hs
45
46 |Comments
47
STMP Overview Manual Page 4

Prepared by Triton Environmental Consultants Ltd.




Summer Temperature Management Program September 2017

5. Browse to the c:\Summer directory:

a. Open FU1J26h.dat; this is the previous day’s file, which will have the letter d, h,
or i (decrease, hold, or increase) depending on yesterday’s decision record
(see Appendix 5 for an example. This should be viewed in Windows Notepad.

b. Once the file is open, complete the following steps:

Delete the first two lines of the file. The first two lines represent
yesterday’s flows.

Copy and paste the last two lines of the file in place so that there are
18 lines in total (two lines represent one day) so the file should
represent a total of 9 days.

Enter the H1 (Hour 1 from E7) values from Day 2, 3, and 4, from the
previous day’s FU6J26.out file (can be found around page 4 of
yesterday’s Flow.tmp file) at lines 19, 21, and 23 of the FUL file.

Save the file with TODAY’S date and H, and then exit the file. You save
with H because you do not know if you will increase or decrease the
flows today. This letter may change once you have finished running
the model.

Note: You must ensure that you edit the correct FU1 file from the previous day.
For example, if you decided on July 26 to increase the flows you would have
created a file called FU1j26i.dat, therefore the directory will have a FU1j26h.dat
and FUlj26i.dat. When you are running the model the following day (July 27) you
must edit the file FUlj26i.dat. After editing this file, you must then save it with the
new name FUlj27h.dat. Note the date change and that the “i” has been
replaced with an “h” so that you can run the model.

STMP Overview Manual Page 5
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| FLOW.TMP - Notey

File Edit Format WView Help
L Hi.... H2.... . . H3.. JH4 CCHS. ... HE. ... UHP .. JHE. JHY
E1l 16000 1000 16000 16000 1e000 16000 16000 1000 1e000
E 2 15994 15995 15996 153997 153997 15993 15998 15993 15999
E 3 15960 15967 15973 153978 15848z 15985 159488 15990 15932
E 4 15839 15865 154886 153905 153820 15933 15944 15953 15961
EGS 15550 15613 15667 15715 15756 15791 15822 15848 15871
E & 15133 15240 15335 15419 15494 15559 15617 15668
E 7 6990 7044 7099 7154 7210 7265 7320 7375
M1 16000 16000 16000 16000 16000 16000 16000
M7 1 1 1 1 1 1 1
x 2% HIS. . ..Hlg : A H18.... . H19.... .H20... ..H21.
E 1 16000 16000 16000 16000 16000 16000 16000
E 2 15999 15999 15999 153899 153899 15999 15999 15999 15999
E 3 15996 15997 15998 15998 15999 15999 15999
E 4 15981 15984 e
EGS 15933 15943 | FU2J26h.DAT - Notepad
Eg lggég lggég M File Edit Format View Help
- 1 ANNN N1A000 016000 016000 01le000 04 etf—TT BT U160 B o—frAraea—a
L 1 M BB R e T B e A A e e e S S R A i SO TE000 01600010
Lt 16000.016000.016000.016000.016000.016000.016000.016000.016000.016000.016000.016000.0
16000.016000. 016000 016000.016000.016000.016000.016000.016000.016000.016000.016000.0
* 16000.016000. 016000 016000.016000.016000.016000.016000.016000.016000.016000.016000.0
16000.016000 016000 010000.010000.010000.010000.010000.010000.010000.010000.010000.0
E 10000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
E 10000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
E 10000.010000. 010000, 010000.010000.010000.010000.010000.010000.010000.010000.010000.0
10000.010000. 010000, 010000.010000.010000.010000.010000.010000.010000.010000.010000.0
E 10000.010000. 010000 010000.010000.010000.010000.010000.010000.010000.010000.010000.0
E 10000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
E 10000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
10000.010000. 010000, 010000.010000.010000.010000.010000.010000.010000.010000.010000.0
M 10000.010000. 010000 010000.010000.010000.010000.010000.010000.010000.010000.010000.0
M 10000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
10000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
x‘DUUD.UIUUUD 010000.010000.010000.010000.010000.010000.010000.010000.010000.010000.0
* 60540 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E 6936.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E .0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E 82340 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E }’ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
H 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
K 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
. 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E1 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E 2 10 10 i 0 1 0 1 0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
E 3 007 I0B4d 10709 10599  I047
E 4 12111 11857 11628 11421 11236
EGS 13293 13006 12730 12468 12222
E & 14297 14039 13777 13515 13257
E7 9500 9530 9558 9584 9609
M1 10000 ipo0a 10000 10000 10000 10000 10000 ipo0a 1po00
M7 1 1 1 1
® A= H13.... H14.... HIS. ... Hié HIT L H18.....H19.... .H20... ..H21.
E 1 10000 10000 10000 10000 10000 10000 10000 10000 10000
E 2 10044 10035 ilpo28 o022 10018 10014 10011 10009 10007
E 3 10233 10198 10164 10136 10112 10092 10076 10063 10052
E 4 10687 10589 10504 10430 10367 1031z 10265 10224 10130
E 5 11403 11241 11083 10961 10842 10736 10642 10558 10484
E & 12300 1z088 11489 11703 11531 11372 11226
E7 9688 9704 9719 9732 8744 9754 9764 | FU2127h.DAT - Notepad
M 1 10000 10000 10000 10000 10000 10000 10000 File Edit Format View Help
L L 1 1 1 1 1 L Il 16000 016000016000 016000. 016000, 016000, 016000.016000.016000.016000.016000.016000 .0
16000 016000 016000 016000 016000 016000 016000 016000 016000 016000016000 016000 0
16000 016000 016000 016000 016000 016000 016000 016000 016000 016000016000 016000 0
16000.016000 016000, 010000 010000, 010000 010000010000, 010000010000, 0100000400000
10000.010000 010000, 010000010000, 010000 010000010000, 010000 010000, 010000010000, 0
10000010000 010000 010000 010000 010000 010000 010000 010000 010000 010000 010000 0
10000 010000 010000 010000 010000 010000 010000 010000010000 010000 010000 010000 0
10000.010000 010000, 010000 010000, 010000 010000010000, 010000010000, 0100000100000
10000 010000 010000 010000 010000 010000 010000 010000 010000 010000 010000 010000 0
10000.010000 010000, 010000 010000 010000010000 010000010000 010000 010000.010000 0
10000.010000 010000, 010000 010000, 010000 010000010000, 010000010000, 0100000100000
10000.010000 010000, 010000010000, 010000 010000010000, 010000 010000, 010000010000, 0
10000010000 010000 010000 010000 010000 010000 010000 010000 010000 010000 010000 0
10000.010000 010000, 010000 010000, 010000 010000010000, 010000010000, 0100000400000
10000.010000 010000, 010000 010000, 010000 010000010000, 010000 010000, 010000 010000 0
10000010000 010000010000 010000 010000 010000010000 010000 010000 010000010000 0
10000 010000 010000, 010000 010000 010000010000 010000010000 010000 010000010000 0
10000.010000.010000.010000. 010000, 010000, 010000.010000. 010000010000 0100000100000
léﬁﬁ%w to 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
o 1o 10 1o 10 10 1o 10 i 10 1o 10
5770 10 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 10 1
o 1o fo 10 I.o 1.0 10 10 1 Lo 1o i
o 1o Io Yo 1o 1o 10 10 1o 1o 1o 1o
‘EHE.E to 10 fo 10 ig 10 ian 10 1o o 10
o 1o to 10 1.0 1.0 10 1.0 1.0 .o 1o 1
o 1o fo 10 1o 1.9 10 100 10 1o 10 1o
o 1o fo 10 io 19 1o 10 1o 1o 10 1o
o iw0 to 10 1.0 1.0 10 1.0 1.0 1.0 10 1
tho 1w fo 10 Io 1.0 10 10 1 Lo 1o i
o 1o fo 10 io 19 1o 10 1o 1o 10 1o
io im 1o 10 fo 18 10 1o 1m0 f0 1o i
o 1o to 10 1.0 1.0 10 1.0 1.0 .o 1o 1
o 1o io 10 Io 10 1o 1o 10 1o 10 1
10 10 1o 10 1o 10 10 10 10 10 1o 1a
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6. Browse the c:\Summer directory and open FU5j26.dat (the previous day’s file).

a. Using the H1, E1 through E7 values from DAY 2 (the previous day’s Flow.tmp
printout, approximately page 5) replace the values in rows 5, 15, 21, 27, 33,
39, 45 (refer to Appendix 5 for details).

b. Save the file with today’s date using ‘save as’ so both files remain.

File Edit Format
1] 0

View Help

1
0
1016000 .0

LR T=F- ey}

- 1

| FLOW.TMP - Notepad 14926. 1400 20.00 4.00
SKINS UPPER CHAN 2

File Edit Format View Help -2 2 1

M
M

== [ e

1
7

16000
1

16000

A skINs UPPER cHAW S
-5 5

2
12778. 1400 20.00 4.00
i |SKINS UFPER CHAW 2

-3 3

3
10416, 1400 20.00 4.00

3 SKINS UPPER CHAN 4

-4 4 1

4
8526 1400 20.00 4.00

5
7298, 1400 20.00

CHESLATTA LAKE AND MURRAY IAKE

P
6054, 4000 200.00 150.0

=
-
mRoRm o
[ Y-

-

=¥}

(XYL BN

| FUSJ26.DAT - Notepad

=¥}

_

File Edit Format View Help

I i ]

0
1 IIEDD il i]

7

- 1=
(=]

SEINS UFFER CHAN 1

-1 1 1

400, 20,00
e teei CHAN 2

-2 1

1400 20.00
FPER CHAN 3
3 1

1

3

1400, 20.00
5 A LAKE 4D MUREAY LAKE

4000 200.00 150
1

e

oo

oo

Note: It is a good idea at this point to check to make sure you have created all
of the appropriately named files in c:\Summer directory. At this point you should
have the following files with the current day’s date: DATAj27.xls, FUlj27h.dat, and
FU5j27.

STMP Overview Manual
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7.

In the c:\Summer directory open the TU2j26.dat file (Figure 1) and rename it to

the current day’s date. Use the Weather Summary data from Fort Fraser (can also
be found at the bottom of the DATAj27.xls file) for the first line of data
(yesterday’s weather). There will be no data for surface pressure in the Fort Fraser
weather summary, instead use the forecasted data from the previous day in
TU2J26.dat.

= -
Home Insert

‘Weather_Summary_J27.xlsx - Excel

jnqugAéﬁm

Page Layout Farmulas Data Review View Developer INQUIRE ACROBAT Jessica Courtief
- . v | = _ o
N E ks [=Ee 5 e E o e
Paste BIU- i~ OD-A-=S=E=e=H-|5-%* |93 FCoﬂdm_onal Fgrm;‘atassclel\ File Edit Format View Help
OEEEEY RS S 15.12 45§.62 0.30 06.94 18.45 0 59.08 25 07 14
Clipboard % Font ] Alignment [F] Mumber ] Styles 14 .63 499.04 0.50 06.79 03 .55 G077 26 07 14
§ 16.95 605.16 0.31 09 45 04.43 B0 62.46
114 - j“ 3 18.81 635.76 0.11 10.53 03.46 070 58.59%
18.91 602.29 0.09 12.17 04.72 L 770 66.32
18.57 630,98 0.10 10.99 04.83 91.850 62.13
ATEMP(C)RAD(IY)CC{TTHS)DPT(C) SPD(KH) SPR(KPA) RH{%) DD MM ¥V
A B © D E F G WORLD WEATHERWATCH FORECAST ISSUED JUL 262014
1 |7809375768 Fort Fraser Climate High Low Average
2 |Date/Time Temperature Temperature Solar Radiation Humidity Wind (Avg) Temperature
3 Degree C Degree C Watts/M* % m/fs Degree C 3.6 m/s to KPH Convel
4
5 7/26/2014 23:00 14,889 13.667 0 a0 17 14278 0.08598 Watts/M2 to Langl
6 7/26/2014 22:00 15.944 14.889 12 83 4 [ 15.4165
7 7/26/2014 21:00 18.889 15.944 47 77 4" 17.4165 Daily Weather Summary
8 7/26/2014 20:00 19.278 18.833 161 57 2" 19.0555
4
9 7/26/2014 19:00 19.722 17.778 333 56 2 18.75 Avg. Temp °c
10 7/26/2014 18:00 15.944 17.5 388 64 5" 1a72 Total Daily Solar Rad (Lan|
11 7/26/2014 17:00 19.722 17.944 519 52 6 [ 18.833 Avg. Humidity %
12 7/26/2014 16:00 18.944 18.056 309 59 5" 18.5
13 7/26/2014 15:00 19.722 13.444 423 50 1" 19.083
14 7/26/2014 14:00 18.444 17.444 575 56 2" 17.0m
15 7/26/2014 13:00 17.611 16.778 354 57 1 [
16 7/26/2014 12:00 17.056 15.444 389 53 17
17 7/26/2014 11:00 15.444 12.722 411 60 1
r
e

File EM Formak View

| 13.13 383 .47 0.30 D07.69 05.70 ”
16.67 B667.30 0.24 D02.03% 04.42 Tt
18.74 608.99 0.20 10.24 03.30 92010
1%.81 597.51  0.16 11.65 04.18 91,900
17.88 573 61  0.12 11.93 04.57 92020
19.12 611.8% 0.12 11.67 04.46 91,970

ATEMP({CIRAD(LY)CC{TTHSIDPT(C) SPD(EH)  SPR{EKPA)

WORLD WEATHERVWATCH FORECAST ISSUED JUL 272014

72
1
57
64
70
62

.83 26 07 14
L7827 07 14

50
.33
&0

73

FH{%) DD MM ¥¥
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8. Open the DOS Command Prompt to run the equilibrium temperature model. You
can access the Command Prompt by clicking the Start menu and entering
“cmd” into the search field. To run the model you will need to be in the
c:/Summer directory. To get to the root directory type “cd\” and this will take
you to the root directory regardless of your location. If the route directory is not
the c: directory you can change it by typing “c:” and this will take you to the c:
directory and then type cd summer and this will take you to the c:\Summer
directory. Once you are in the c:\Summer directory begin the model by typing
eqtemp (enter):

a. Enter Current date when prompted (e.g., j27)
b. Exit DOS

Microsoft Windows [Uersion 6.1.76811]
Copyright (c» 28B? Microsoft Corporation. All rights reserved.

Lzw>c:

G:nced summer

C:~SUMMER>eqtemp

ENTER IN TODAYS DATE Ceg. A2@)> >

327 I

c. In the c:\Summer directory, open the Eqtemp.tmp file and print. This file
should be one page that lists the weather forecast at the top (check for any
numbers that seem incorrect), followed by the mean daily equilibrium
temperatures for Days 1 to 5.

STMP Overview Manual Page 9
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9. Open the STMP2014.xIs file in the c:\Summer directory and enter the following
data in the main table (first tab):

a. Current day’s flows in cubic feet per second (cfs) - last 3 lines of the
STMP2014.xlIs file in blue, from the DATAJ27 .xls file.

W d S = DATART - bucel
h Home | Bset  Pagelayout  Fomules  Cats  Review.  View  Developes  INQUIRE  ACROUAT
i, o Tirrses New Roms - (8 AN £ Wrap Ten Mumber
P I T - A & Merge & %
Crpboard Font Sigrment 5l e e
P 3
A B c D E = G H 1 J K L M N Q P Q
25
26 River Comrected Cosrected
27 River Stage River River
28 Date Tane Stage Correction Stage Flow
29
B0 | Mech @ lrvine's 27-fal 0441 1 660 m 0.000 m 1 660 m''s 259.TmMs | G1Thiels
21 |(081A017)
82 Nech @ Vanderhoof 273l 0511 1978m 0.000 m 2978 mis 1186ws 7,720 els
33 (08ICH01)
B4 Namthey 273 0511 1523 m 0.000 m 1523 mls 26.0 s 918 cfs
35 (sIBoo3)
oe
A I 3 s T U
1 Predicted and Observed WatiRiver July 10 to August 232014
3
4 | Temperatares Entered in °F
5
6 Date 17 18 5 2o
3
e mthe
BT | Nech River @ Irvine's (below CF)
33 Current Day (cf)
o
i) o in the
[l Mechake River at Vanderhoof
2 Currens Day (efs)
53
b Flow in the
s Nautley River 3t ¥ F
o Current Day (cfs)
57
Bs

b. Observed water temperatures from the Previous day (this includes the red
values and the bolded black row of values for the Nechako above Stuart
River), from the DATAJ27.xls file. These are the bolded mean and corrected
mean values on the DATAJ27.xIs spreadsheet.

o= - BATARY - lecel
Ve | bomt Pepelnow fumdn  Os  Aeces Ve  Doecopn QR ACROBAT
e O o [ e ; b [] | E i
iy % : 5 Yman Datete Formm o
S
A B ci D.|'E} F [G| H 1 J K Lo My N jio YR (G R &8
L] Yeuterday's Water Temperatices
7 Coer
B Cenr et et Toda Current tpa| 23 4 5 26 27
a tason Min Max Mewm Mewmn Temgp. T Man Temp. Loyl
10
11 [Nech @ Bvinw's 176°C
12 |ataoimy ST F
13
14| Noch. @ Fr. Fraser 1TTeC TR 1m2C
15 5 F 3T F 45 F
18
17
18 1886 'C 2034C 184 '
19 Nech sbeve St IR IR 670 °F
20 |(Fasouns) 0700 tes 1800 tes
21
55 sty § 1 Frmsen abic sste Frr
25| cosmoos W F 16000 400 200 6000 6000 6000 6000 16000 16000 10000
24 n " Ll e
10000
to
1600

Nechako River at F ¥
45 Previoas Day's Observed

<0 Water T re {°F)

51

2

3 ¥'s Observed 9.8
=4 Waser Temperature {°F)

55

c. Current day’s release at the spillway (which will be yesterday’s release value).

STMP Overview Manual Page 10
Prepared by Triton Environmental Consultants Ltd.



Summer Temperature Management Program

September 2017

d. Press control-R, when the cursor is on a blank cell anywhere in the
spreadsheet. This will open the weather forecast file in Excel (a message may
pop up stating the TU2j27.dat file cannot be found. Click ok and it should
open up anyways). Copy the data and paste it into the Met Forecast tab in

STMP2014.xIs for the current day.

| TU2J27.DAT - Notepad

File Edit Format Wi Helg.

13.13 383.47 30 07.e% 05.70 91.910 72.83{ 26 07 14

140 56.78\27 07 14

& Ty SPR(KPA) RH(%) DD MM ¥Y
VORLD WEATHERWATCH FORECAST ISSUED JUL 27-2014

162

180 WORLD WEATHERWATCH FORECAST ISSUED JUL

181

Mdin Tabd | Met ForecasT | Water Temp Graph

27709

Watir Temp Graph (2 Avs)

163 1512 45862 03 6.94 1845 o1.5¢ 59.08 250714
164 1463 49904 05 679 358 8191 4077 260714
165 1695 605,16 031 945 443 9218 62,46

166 18,81 63576 o1l 10.53 346 9207 58.59

167 1891 60229 009 1217 472 2177 66,32

168 1857 630.98 01 10.99 483 91.85 62.13

169| ATEMP(C) RAD(LY) CC(TTHS) DPT(C) SPD{KH) SPR{KPA) RH(%) DDMMYY
170| WORLD WEATHERWATCH FORECAST ISSUED JUL 2609

171

172

173] 13,13 3E3AT 03 .69 57 9191 72.83 2607 14
174 16.67 BET3 024 503 442 0214 56.78 270714
[T 608,99 02 1024 33 9201 578

176 1581 50751 016 11.6% 4.18 219 6433

177] 17.88 £73.61 012 1198 457 9202 0.5

178 19.12 611.85 012 11.67 446 2187 62.73

178 ATEMP(C) RAD(LY) CC(TTHS) DPT(C) SPD(KH) SPR(KPA) RH(%) DDMM YY

Flow Grag ..

e. Press control-E, when the cursor is on a blank cell anywhere in the
spreadsheet. Answer NO to “print decision record” and YES to “print

temperature predictions”.

STMP Overview Manual
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10. Return to the command prompt and run INPUTS. Type inputs, hit enter, and type
the following data at the prompts:

a. Enter today’s date.
b. Enter yesterday’s date.
c. Enter yesterday’s date in month, day (mm,dd) format (e.g., 07,26 for July 26).
d. Yesterday’s flow at Irvines in cfs (taken from the Previous day’s DATAJ26.xIs —
double-check inputs file from the previous day).
e. Cheslatta correction factor — “1”
f. Today’s Nautley flow in cfs (taken from DATAJ27.xIs)
g. Yesterday’s mean temperature at Irvines, followed by “2,9”, followed by
Nautley Yesterday’s mean temperature —in °F
¢ DOS Format Example: Irvine temp,2,9,Nautley temp
h. 1-5 day estimates, Irvine temps (taken from the Prediction record file)
e start at the current day
e temperatures separated by commas
i. 1-5day estimates, Nautley temps (take from the Prediction record file)
e start at the current day
o temperatures separated by commas
j. Initialization temperature for Fort Fraser and Nechako above Stuart (Finmore)
preceded by the number 20, separated by commas — from DATAJ27 .xIs file
o DOS Format Example: 20, Fort Fraser corr. init. temp, Nechako above
Stuart (Finmore) corr. init. temp.
k. Inthe c:\Summer directory open inputs.tmp
e Check the numbers to make sure they are correct.
e Print.
STMP Overview Manual Page 12
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g5 %
“ Home  lasert  Pagelayout  Formulas Onta Review  View  Developer  INGUIRE  ACROBAT
=, o Times NewRoma = |8 = & & #e e » Wrap Text Mumber ::" 7] ‘,o‘
Paste _ lmrouy- v v Ay Merge & Center $ .9 1 edl Formatas Call | lnset Deb
. = Tabler Styles
Clipboard Font Alignment Humber Styles (]
vis Jx
A B c D E E G H | J K L M N [0 P
25
26 River Comrected Corrected
27 River Stage River River
28 Date Time Stage Correction Stage Flow
29
B0 Nech @ Irvine's 10-Feb 0241 1498 m 0.000 m 1,498 ms 2058 m''s 7,267 cfx
ech & 10-Feb 0206 1786 m 0,000 m 2786 m''s 190.0'm"'s 6,710 cfs
33 (nsico01y
34 Nty 10-Feb 0206 1830m 0.000 m 1,530 m"s 265 mls 037 efe
35 [(08IBO0F)
=R s DATAIZT - Excel
FILE Home  Inset  Pagelayout  Formulss | Dats | Review  View  Developer  INQUIRE  ACROBAT
% Dq} [‘I-j E{; D ’—’r\-. Connections Y Eﬁﬂ ,j! E_'a Y E_D B
.Fn:um Fr.um From From Other Existing Re.fre:h il Sort Filter A 4 Textte Flash  Remove Dat.a Consolidate .\".'hat-If
Access Web  Text Sources- | Connections All~ g cNancs Columns  Fill  Duplicates Validation =~ Analysis -
Get External Data Connections Sort & Filter Data Tools
21 - f
A B C D E F G H | J K L M N ©o P Q
7 Corr.
8 Corr. Init. Init. Today's Current
9 Station Min. Max. Mean Mean Temp. Temp. Min. Temp.
10
11 Nech @ Irvine's 176 Cc’—///
12 (081ADIT) 63.7 °F.
13
14 Nech @ Ft. Fraser 17.7°C 18.7°C 182°C 182°C 185 °C 185 °C 178 °C 17.8
15 63.8 °F 65.7 °F 64.8 °F 64.8 °F 654 °F 65.4 ° 641 °F
16 @2000 hrs 0400 hrs
17
18 18.6 °C 20.3/°C 194 °C 194 °C 200°C 200°C
19 Nech. above Stuart 65.5 °F 68.5 °F 67.0°F 67.0 °F 68.0 °F 68,0~
20 |(Fimoore) 0700 hrs 1800 hrs @2000 hrs
21
22 Nautley @ Ft. Fraser 8.0°C 229¢°C 155°C 155°C
23 (081B003) 598 °F 59.8 °F
24
25
26 River Corrected Corrected
27 River Stage River River
28 Date Time Stage Correction Stage Flow
29
30 Nech @ Irvine's 10-Feb 0441 1.669 m 0.000 m 1.669 m’/s 2597 mls 9,171 fis
31 (0874017)
32 |Nech @ Vanderhoof 10-Feb 0511 2978 m 0.000 m 2978 mls 2186 m'fs 7,720 cfs
33 (08ICO001)
34 Nautley 10-Feb 0511 1523 m 0.000 m 1.523 /s 26.0 mls 918 cfs
35 (081B003)
on

B Command Prompt

C:“\SUMMER>inputs

ENTER IN TODAYS DATE <eg. A28)> >
j2?

FP;]E"ER IN YESTERDAYS DATE {eg. A19> >
J

YESTERDAYS DATE I8

@87.126
YESTERDAYS FLOW @ IRUIMES <CFS> >
7267

(MM DD> >

| CHESLATTA FALLS CORRECTION FLOW <CFS> >

TODAYS MAUTLEY FLOW <CFS> >

718

YEST IRUVIMES TEMP-IFCONT-IMITSEC-YEST NAUTLEY T >

63.7.2.%.59.8

ist ~T0 5th DAY ESTIMATES FOR IRVINES TEMPS >
63.9,63.9.63.9,63.9,63.9

1st TO 5th DAY ESTIMATES FOR NAUTLEY TEMPS >
59.8,579.8.59.8.59.8,59.8

INITIALIZATION TEME TIME - F_F.
20,.65.4,68
Stop — Program terminated.

TEMP - N.AS. T >

C:“SUMMER>

Dhecision Record
2014 Summer Water T

Nectuko River below C.F. Temp (°F)

Nauthey River Temperssure (*F)

Aberve prodictions of sourcs water [mperalisnes s hised pon calculmed respomse tomperatarcs.

STMP Overview Manual
Prepared by Triton Environmental Consultants Ltd.

Page 13



Summer Temperature Management Program September 2017

11. Return to the command prompt and run Flow (type flow and hit enter).
a. Enter today’s date.

b. Enter today’s flow pattern (h, i, or d). It will always be “h” unless you have a
scheduled gate change for the current day.

c. Type fd and it will prompt you for the above values again.

Microsoft Windows [Uersion 6.1.76811
ICopyright {c) 20@% Microsoft Corporation. A1l rights reserved.

L=\oe:
C=\>cd sunmer
Gz \SUMMER>f low
[FU13.DAT
[FU14j27d . 0UT
[FU14527h.0UT
[FU14j271i.0UT
[FU14j28h.0UT
[FUiexia.DAT
[FU1F19D.DAT
[FU1J26h.DAT
[FU1J27d.DAT
[FU1J27h.DAT
[FU1J28h.DAT

11 file(s) copied.

[ENTER IN TODAYS DATE (eg. A2@) >
27

[ENTER IN TODAYS FLOW PATTERN (H.L.D> >
H

E'z‘gER IN TODAYS DATE (eg. A28> >
Al

[ENTER IM TODAYS FLOW PATTERN CH.1.D> >
th

d. In c:\Summer open the flow.tmp file
e Check the data for accuracy.
e Print.

e. Circle the H1 values (E1 to E7) from day 2 (*2*) of the printout (~fifth page), as
well as the H1 (E7) values on Day 3 and Day 4 - these will be used tomorrow
to update the FU1 and FU5 files.

. 1w |} uz j:E] L] s e u7 L jit]
E1 16000
E H };ggg = im H1 2 Wi He HE Hh LH HE HY
E H }Ezzf E 1 10000 o ) 10000 10000 10000
E& 15984 1 £ 00 4 ]UUUF 000 ll{llllll
E 7 TN HEIS  ESES A4 i nen Thons
30 o 200 - o 6 Es 10106 10077
K1 16000 16000 16000 16000 16000 16000 16000 5
E Py ey e Py e £ it it
. 1w H13 H1a H1S H16 H17 K18 H19 Hzn w1 HE 10000 10000
E1 16000 1 10000 1 10000
£l e i - 2s 15 Hi6 n7 u10 19 nzo nz1
E 4 15999 14781
H E1 10000 10000 10000
H i b E 2 10000 10000 L0000
E3 8671 3198 EJ 10000 10000 10000
s E{ 10003 10003 10002
ES 10011 10012 10010
HE Leooo iooog EG 10044 10038 0032
E7 949 9050 9052
. e H1 2 13 e s 6 17 HB 19 1 18823 10000 10008
E1 \ 00
E 2 ; 515 i " ; . " .
F3[i1 FFH 4 L] ] Hé H H Ha
E ] F J 3003 E1 10000 10000 10000 10000
4 E 2 10000 10000 1 10000
E 6 1% l:Cg E3 10000 poon 1 10000
’ E 4 10001 1] 1 10000
K1l pLipile} 10000 10000 ooy 10000 Lelelili} 10000 10000 10000 : : :::::‘I: : ::::::‘:
i 23e0 1 1 1 1 E? 9857 9888 98 9B6E
oy K1 10000 10000 10000 10000 10000 10000 10000
bl H17 M7 1 1 1 1 1 1 1
E1 10000
E 2 10018 - 3 9 2
E 3 1112 4 H Hl4 H1S Hlg H1 H1l® H1 H20 H21
Ed 10367 E1l 10000 10000 10000 10000
kS 10943 E 10000 10000 10000 10000
Es 11531 a3 Ei 10000 10000 10000 10000
E? 343 L Ed 10000 10000 10000 10000
ES 10000 10000 10000 10000
L 10000 10000 10000 E & 10001 10000 10000 10000
7 1 1 1 E? 07 873 9074 75
¥ 1 10000 10000 10000 10000
¥ 7 1 1 1 1
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12. Return to the command prompt and run temp (type temp and hit enter).

a.
b.

o o

f.

Enter today’s date (j27).

Enter the flow pattern (h, i, or d). It will always be “h” unless you have a
scheduled gate change for the current day.

Enter yesterday’s date (j26).
Enter the day before yesterday’s date (j25).
Type td and it will prompt you for the above values again.

@ Command Prompt - td

icrosoft Windows [Uersion 6.1.76811]
opyright (c> 2009 Microsoft Corporation. All rights ve

[ENTER IN TODAYS FLOW PATTERN <(H.1.D> >
h

INTER IN THE DAY BEFORE YESTERDAYS DATE <eg. A18> >
i25

€ :\SUMMER>td

ENTER IN TODAYS DATE (eg. A28> >
327

}ENIER IN TODAYS FLOW PATTERN <(H.I.D> >
h

ESEER IN YESTERDAYS DATE C(eg. A1%> >
ul

ENTER IN THE DAY BEFORE YESTERDAYS DATE <eg. A18> >
325

In c:\Summer open the tprint.tmp file

e Check the data for accuracy of entry; look at the correction factors,
they should be <2.0.

e Print.

¢ Go to the last or second to last page in this document and underline
the mean daily water temperatures (in °F) at the Nechako River at
Section 102 ABOVE THE STUART RIVER; these values will be used in the
STMP2014.xIs file.

Note: If you are getting really big correction factors in the tprint.tmp file, go into
the TUS file (e.g., TU5j27.dat) and at approximately line 22 there should be the
number 46 followed by another number. That number should be “0”, not a
negative number. Correct it if necessary and run the temp model again.

13. Open STMP2014.xls and enter the following data:
a. Enter the water temperature data (as specified above from the tprint.tmp file)

in the appropriate cells (green values at the top of the spreadsheet) for the
Nechako River above the Stuart River, starting with yesterday’s date and
advancing four days into the future (values are entered diagonally).

STMP Overview Manual Page 15
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e S~

File Edit Format View Help

KO B AT SECTION B (AT IRVINE'S 1O

KO B AT SECTION 54 (ABOVE FORT FRA

KO B AT SECTION 56 (BELOV THE NAUT

AKD B AT SECTION 82 (AT VAMDERHOOF)

| 27007 2wq07 2ewr 30007 3107 10w
§6.42 7,17 8.2 88.17 §7.81 4837

) K M N
1 Ryedictedand Observed Wat(RiverJuly 10 to August 20, 2014
2
3
4 |Temperatures Egtered in °F
5
6 Date
7
8 5th Day's Predicted
9 Water Temperature
10 at Date + 4 Days
11
12 4th Day's Predicted
13 Water Temperature
14 at Date + 3 Days
15
16 3rd Day's Predicted
17 ‘Water Temperature
18 at Date + 2 Days
19
20 2nd Day's Predicted
21 ‘Water Temperature
22 at Date + 1 Day
23
24 Current Day's Predicted
25 Water Temperature
26 at Date (Today)

27
28 Previous Day's Calculated
29 Water Temperature
30 at Date - 1 Day
31

b. Press control-E, when the cursor is on a blank cell anywhere in the
spreadsheet — answer YES to print the decision record and No to print the

tables and graphs.

14. If the model suggests an increase or decrease, run the flow and temp models
again with the suggested release values and generate a new Decision Record
with the recommended change. If the predicted temperatures are at or near
67°F, consider delaying the suggested change until the results are calculated the
next day. If the predicted results remain above 67°F prepare a gate change
request form (template can be found in c\Summer\Gate Change Orders
folder), pdf, and email to the necessary contacts (see Appendix 3 for list). They

will phone you to ask for the password.
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15. If the decision record suggests an increase or decrease, you must run the model
again (flow and temp models) with the suggested release values. This prepares
the files for the next day’s calculations. You will need to edit the FU1 file with the
suggested increase or decrease prior to running the flow and temp model.

16. If you need to assess the results of the recommended flow change, run the 19
day model. The 19 day will provide flow data for the following 18 days. This is
done to ensure flows do not exceed or drop below the recommended limits.

a.

In c:\Summer open the FU1F19d.dat file and follow the steps in 5(b). There will
be 38 lines in this file as it represents 19 days of flow predictions (the
FU1J27.dat file only has 18).

In c:\Summer open the FU5F19.dat file and follow the steps in 6(a).

c. Openthe command prompt and type flow19d (enter) to run the model.

In c:\Summer open flowl9.tmp file and review the E7 values (these are the
predicted flows at the Nechako River below Cheslatta Falls (NRBCF) on the
specified day with the first three lines (E1, E2, E7) being the previous day, the
second set of three lines being the current day, etc.). Check if they exceed
10,000 or drop below 6,000 cfs at Cheslatta. If they do, change the day/time
of the gate change to keep the water levels between the recommended
flows.

17. Run the pkzip STORE program. This will remove the .tmp files and store the current
day’s data.

a.

b.
C.

In command prompt type STORE mdd mdd mdd (e.g., J27, J26, J25) — where
the first day is the current day, followed by the previous two days.

Follow the remaining prompts.
The data will be stored as a zip file with the current date in c:\Summer\Data.

Note: Prior to running the STORE program, save a copy of the current day’s
Summer directory on the m: drive so there will be a back-up of the day on the
network.
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APPENDIX 1
ANNUAL WATER ALLOCATION
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Currently Triton has the responsibility for monitoring the release of water from Skins Lake
Spillway (SLS) to ensure that Rio Tinto Alcan (RTA) meet their obligations under the 1987
Settlement Agreement. Their obligation, as set out in the agreement (available on the
NFCP website (www.nfcp.org) is to release an annual average of 36.8 m3/s plus the
water needed for managing water temperatures in July and August. The time period
from which the average is calculated is April 1 to March 31.

Reservoir releases are typically managed in the following way:

1. At the start of the water year (April 1), the NFCP maintains the SLS release at the
same rate as during the preceding fall/winter period until there are leads in the
ice surrounding Murray and Cheslatta lakes. This normally occurs during the last
two weeks of April (in 2014 this occurred on April 18 but has been known to
happen towards the end of the month).

2. Once the ice leads are open, the NFCP will typically direct RTA to increase the
release to 49 m3/s. This release is maintained through the remainder of April, all of
May and June and into July until the start of the Summer Temperature
Management Plan (STMP) on July 10 or 11. However, for calculation of the
Annual Water Allocation (AWA), it is assumed that the “base release” of 49 m3/s
is maintained until late August and the end of the STMP (about August 18 to 20).
All releases between July 10 and August 20, greater than 49 m3/s are attributed
to the STMP.

3. At the end of the STMP, SLS releases are normally lowered to ~14.2 m3/s and
maintained at that rate until the 2" or 39 of September to bring the discharges in
the Nechako River below Cheslatta Falls down to the fall spawning rate of ~30 —
32 m3/s. This latter rate is the one that is calculated by Triton and provided to RTA
to ensure that the remaining volume of water in the AWA is released by March
31. The procedure for doing this is discussed below.

4. Through the year, and especially during the fall and winter, Triton needs to check
that the discharges in the Nechako River below Cheslatta Falls (see the Water
Survey of Canada (WSC) realtime data record for this site) remain at or greater
than the requested release at the SLS. If this is not the case for more than a few
days following a requested change in discharge, then we should be checking
daily in order to identify what is referred to as an anomaly. If we see one, Justus
Benckhuysen of RTA should be contacted and the situation monitored every
couple of days. If needed, he may ask that we go on site to actually measure
the rate of release at SLS and in the river downstream of Cheslatta Falls.

Procedure for calculating the average AWA.

1. Each month RTA prepares a file giving the rate of release from the SLS, river
discharge and water temperature data that they gather from both their own
and WSC sources. This data is forwarded to Triton as well a series of other
personnel within RTA, BCH, and the Provincial Government. Currently this is
emailed to Clyde Mitchell and is forwarded to Jen Bond (a request should be
made to have this file emailed to the person updating the spreadsheet).
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2.

3.

When this file is received each month, copy it over (data only function as there
are macros and formulas embedded in the file) to a master spreadsheet. This
routine operation should take only a few minutes each month but it is important
to maintain as it is the basic data you work from.

In order to calculate the AWA we will make two calculations:

a. The theoretical amount:

I The number of days multiplied by the directed release (the winter
average, the spring-summer 49 m3/s, etc., multiplied by the number of
days at that level. This will give you the cumulative volume released to
date in m3/s-days. The average from the remainder of the year can
then be calculated by multiplying 36.8 m3/s by 365 and subtracting it
from the cumulative total and then dividing by the remaining number
of days in the year. This is really only done once, in the first few days of
September.

b. The actual amount:

I Using the data provided monthly by RTA, determine the average
release for the water year (Aprii 1 — March 31) by calculating the
average rate over the year. In doing this you have to make allowance
during the STMP when releases are >49 m3/s by substituting 49 m3/s into
the data string (I usually add a column to the data file to do this so
that the original data string is preserved).

i. In late August, when the release is <49 m3/s, use the lower rate. And
during the fall and winter, use the reported rate during this period as
the discharge may be slightly greater than or less than the directed
rate as they have to “average” the directed rate over this period but
want to make sure they are slightly more than the required average
over the year.

Additional information may be requested by RTA and the NFCP near the end of the
calendar year for the NFCP Steering Committee Briefing Document. The requested
information comes from both the AWA and the STMP. The information is as follows:

1.

Summary of the current years STMP program and a graph representing the mean
daily temperatures in the Nechako River above the Stuart River confluence
(Finmore). See template “STMP Summary Report”.

Flow control summary which outlines the SLS releases for the water year and an
estimate of what mean annual discharge will be for that year. Refer to the NFCP
Steering Committee Briefing Report — Flow Control.

Flow discrepancy summary which, if applicable, investigates the discrepancy
between the flow records for the SLS and the Nechako River below Cheslatta
Falls. Refer to the NFCP Steering Committee Briefing Report — Flow Discrepancy
Project.
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APPENDIX 2
NUMERICAL EXAMPLE OF WATER TEMPERATURE TREND CALCULATION
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Numerical Example of Water Temperature Trend Calculation

From data for July 16 date of operation (Table Al).

1. Observed Trend
The observed trend is up by 0.6°C from 17.9°C (J14) to 18.5°C (J15). Take the previous
day's recorded temperature 18.9°C (J15) and extrapolate the trend for five days at
+0.6°C. The observed trend shows that the water temperature could potentially reach
17.9°C + 5(+0.6°C) = 20.9°C.

2. Predicted Trend
The predicted trend is the difference between the previous day's calculated water
temperature (J15) and the fifth day predicted water temperature (J20). The predicted
trend is down from 18.7°C to 18.5°C with the potential to reach 18.5°C.

3. Forecast Trend

The forecast trend for the current day of July 16 is based on the first, second and third

day forecasts.

July 16 192to176 = down 1.6°C
July 17 188t017.8 = down 1.0°C
July 18 189t018.0 = down 0.9°C
Mean of 3 differences = down 1.2°C

This mean of -1.2°C is added to the fifth day predicted water temperature to give 18.5°C
+
(-1.2°C) =17.3°C.
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Table Al

Predicted and Fecorded Mean Daily Water Temperatures in the Nechako River above the Stuart River Confluence, 2010

Date 10 11 12 13 14 17 19 20
5th Day's Predicted
Water Temperature 176 189 202 194 193 1385
atDate + 4 Days
4th Diay's Predicted
Water Temperature 183 180 196 190 196 184
at Date + 3 Davs
3rd Day's Predicted
Water Temperature 196 183 189 183 192 1838
atDate + 2 Days
2nd Day's Predicted
Water Temperature 205 199 190 176 187 192 178
at Date + 1 Day
Current Day's Predicted
Water Temperature 208 213 201 173 181 193 176
at Date
Previous Day's Calculated
Water Temperature 2009 215 200 172 182 187
atDate -1 Day
Previous Dav's Recorded
Water Temperature 211 216 216 197 179 185
atDate -1 Day
Current Day's
Skins Lake Spillway Release 400 490 1360 1360 2265 2265 2265 2265 2265 4330
at Date to to to
{m3/5) 136.0 226.5 4330
@ @ @
0800 0800 0B00
hrs hrs hrs
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APPENDIX 3
PROJECT CONTACTS
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Role Name | Phone E-mail
Rio Tinto Alcan
Project
Manager/Nechako 250-567-0351 (c) .
Operations Justus Benckhuysen 250-567-5105 (0) Justus.benckhuysen@riotinto.com

Coordinator

Supervisor Power
Operations

Jeff Burkitt

250-639-6440 (C)
250-639-8410 (0)

Jeff.burkitt@riotinto.com

Manager Projects
and Watershed

Mike Long

250-639-4226 (C)
250-639-8769 (0)

Mike.long@riotinto.com

Power Operations
Coordinator

Javier Garcia

250-639-4284 (C)
250-639-8656 (0)

Javier.Garcia@riotinto.com

Spillway Control

Ken Hanson

250-694-3532 (0)

Kitimat Control
Centre

250-639-8458 (0)

Weather Forecast

IT/Technical Help

Jonathan Gobeil

418-699-2111 ext.
3455

Jonathan.gobeil@riotinto.com

Manager

Bruno Larouche

Bruno.larouche@riotinto.com

Rom Comm

Systems Developer

Roger Kelly

250-860-3762

rkelly@romcomm.com

Systems Developer

Michael DeGroot

250-860-3762

Mdegroot@romcomm.com

Billing/Invoicing

Courtney Davies

250-860-3762 ext.
200

courtney@romcomm.com

Water Survey of Canada (Environment Canada)

Manager

Lynne Campo

604-664-9324 (0)

Lynne.campo@ec.gc.ca

Hydrometric
Technologist

Theo Mlynowski

250-561-5970 (0)
250-552-0005 (C)

Theo.Mlynowski@canada.ca
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APPENDIX 4
ROM COMMUNICATIONS
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The water temperature data and weather data are accessed via the Rom
Communication website (http://data.romcomm.com/).

Username: nechako
Password: nechako
To retrieve the data follow the steps below:

1. Click on one of the locations (Fort Fraser Climate, RID1210 Fort Fraser, RID806
Finmore) and that will bring you to the “Unit Page”.

RIDI210 Fort Fraser—

ROME

o d -

|Un.it Config |Reporl Generator |E1.'enr Log |Comma.nds | Unit Notes | Closel

RID1210

|Ncu Change V||No Change || No Change |

Last Message Recieved as of 9/19/2014 11:00:03 AM

Units Status Time Stamp

Battery 142271 Volts OK 9/19/2014 11-00:03 AM
Temperature (on board) 15 8125 C OK 9/19/2014 11-00:03 AM
Water Temperature 13 7255 Deg C 0K 9/19/2014 11:00:03 AM
Graph Display

Water Temperature

B e m o T L C e e s
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2. Next click on “Report Generator” and under the tab “Reports” click on
“Generate Report” while holding down the CTRL and Alt keys.

Repéﬂ' Generalor _—_ e

Your Reports

data

|Reports Unit Page |

New Report
Delete Report 1d down
or ALT
Generate Reportf 1. ..
generating a report.

This bypasses the
POPUP blockers in

v vour browser.

Report Type Available Data
|Te:-:1 V| | Battery

Report Time

[All Data v

Remove

‘ Save Report Settings‘

3. A .csv file will be created with the data required.

Repeat the procedure until you have downloaded all three reports.
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APPENDIX 5
EXAMPLES OF FILES USED IN PROGRAM
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Example of FUL File

500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
BBB 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0 500.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
6000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.06000.0
91000 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 10 10 10 10 10 10

79720 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 10 10 10 10 10 1.0

69820 10 10 10 10 10 10 10 10 10 10 10

10 10 10 10 10 10 10 10 10 10 1.0 1.0

The first line, first column (highlighted blue) represents the SLS release at 1:00 am on the
previous day. The second line, first column (highlighted green) represents the SLS
release at 13:00 the previous day.

Lines 3 and 4 represent the current day and so on, until you have a total of 9 days.

The yellow highlighted values are those that are replaced as outlined in Step 5(iii).
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Example of FU5 File

3 0 0
1 9
6 1
0 0 0 0 0 0 0
9 10 500.0 7 0 90 0
2
1 7
1
1
SKINS UPPER CHAN 1
-1 1 1
1
1 2 2
1
765. 1400. 20.00 4.00
SKINS UPPER CHAN 2
-2 2 1
1
2 3 3
2
1117. 1400. 20.00 4.00
SKINS UPPER CHAN 3
-3 3 1
1
3 4 4
3
1329. 1400. 20.00 4.00
SKINS UPPER CHAN 4
-4 4 1
1
4 5 5
4
1489. 1400. 20.00 4.00
SKINS UPPER CHAN 5
-5 5 1
1
5 6 6
5

1874. 1400. 20.00 4.00
CHESLATTA LAKE AND MURRAY LAKE

6 6 1

1
6 7 7

6
9100. 4000 200.00 150.00

6 6 1 0 7

Highlighted values are those that are to be replaced as outlined in Step 6.
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