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oo et-Summary

‘The previous operating plan was affected by mild winter temperatures and reduced loads.
The inflows were greater than forecast and the outflows lower than forecast, thus the
forecast forebay level for Big Spruce Lake of 220.54 for a low did not occur and the low
was 221.85. The snow survey indicates that there would be better than normal water this
year. On May 26" Indin peaked at 78.0 m3s and on June 5™ Snare / Indin peaked at
244 m3s . Snare / Ghost peaked at 298 on June 18™ There was more diesel generated in
January and February than forecast, due to structure failures on the main line during ice
storms. On June 15 the Snare Forks dyke I breached when the water level was at 174.75
during a high flow period. The breach was closed off on June 28%



The following table and graph compare the forecast load to the observed
load during the past six months. Actual loads were lower than forecast due
to a very mild winter. The 2006 forecast loads are for a warmer summer

and normal winter.
Table 1 — Observed and Forecast System Load

System Load ( gwh)
Dec-05 Actual Jun-06
Forecast Load Forecast
Jan-06 19.50 19.03
Feb-06 18.45 17.17
Mar-06 18.69 17.45
Apr-06 15.88 1412
May-06 16.64 15.98
Jun-06 15.00 14.75

Jul-06 15.10 15.10
Aug-06 17.38
Sep-06 16.38
Oct-06 17.23
Nov-06 18.61
Dec-06 18.90
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The following table and graph compares the previous operating plan’s
forecast with actual data regarding inflows and outflows at Snare Rapids.
The inflows forecast for the winter months were very close, the snow
survey indicated that the spring forecast was going to be low. In June we

had record inflows, three weeks earlier than normal.
Table 2 - Observed and Forecast Flows at Snare Rapids

Snare River Flow ( m*/s )

Forecast Actual Forecast Actual
Inflow Inflow Outflow  Outflow

Jan-06 38.40 41.2 4551 38.50
Feb-06 31.90 33.5 4284 36.40
Mar-06  26.20 287 4143 33.22
Aprd6 2170 253 3996 37.15
May-06 18.80 55.1 39.96 112.60
Jun-66  37.50 2447 3681 245.50
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The following table and graph compares the previous operating plan’s
forecast with actual data regarding the forebay elevation of Bigspruce
Reservoir at Snare Rapids. The lower loads and higher inflows aloud
NTPC to keep the forebay at Snare Rapids at near to full levels over the
winter.

The forebays at Snare Falls, Snare Cascades, and Snare Forks are
regulated between maximum and minimum licensed levels on a daily and
weekly basis.

Table 3 — Observed and Forecast Reservoir Levels

Big Spruce Forebay Levels (m)
Jun-06 Actual
Forecast Elevation

Jan-06 22215 222.30
Feb-06 221.87 222.18
Mar-06 221.50 222.08
Apr-05 221.09 221.85
May-06 220.60 221.91
Jun-06 220.54 22219
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Based on a peak at Indin River of 78.0 m3/s on May 26th it is normally
expected that the Snare River will have a peak inflow of 244 m3/s on
June 5th. With the run off being early be three weeks we are expecting
Snare River to peak on June 18th with flows of 298 m3/s.

6.4.2 Precipitation

The following table is the recorded precipitation at Yellowknife and Snare
Rapids.
Table 4 - Yellowknife and Snare Rapids Precipitation

Precipitation { in mm)

Month Yk Normals Yellowknife  Snare ﬁapids

Dec-05 16.3 12.0 13.2
Jan-06 14.1 13.4 13.4
Feb-06 12.9 11.9 12.1
Mar-06 13.4 16.0 14.8
Apr-06 10.8 18.6 16.2
May-06 19.1 34.5 255
Dec - May | 86.6 106.4 95.2

6.4.3 Snow Survey

The following table summarizes the April 4 / 06 Snow Survey resuits, which were
approximately 147 % of normal.

Snare River Basin Long Lat years ave actual %

Big Spruce Lake -116.00 63.50 225 24 106.5 158.0 144.0
Ghost Lake -115.07 63.88 290 28 108.3 154.0 137.0
Indin Lake -115.03 64.38 290 28 115.1 195.5 162.0
Snare Lake -114.04 64.20 360 28 119.1 162.0 133.0
Winter Lake -113.03 64.50 365 27 93.5 96.0 104.0
Mattberry Lake -115.96 64.09 255 27 100.5 176.5 167.0
Castor Lake -115.99 64.52 295 27 119.5 190.0 170.0
Mesa Lake -115.14 64.85 385 27 127.9 213.0 200.0
Big Lake -112.55 64.48 9 120.4 167.0 133.0
White Wolf Lake -114.60 65 11 130.9 214.0 155.0
Christianson Lake -114.90 64.38 1 1214 141.0 115.0
Jolly Lake -112.21 64.12 5 150.8 n/a
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6.4.4 Expected Inflows

In the spring of 2001 AMEC E&C Services Limited was retained to develop
flow forecasting procedures for the Snare Hydro System. The following is the
section on winter forecast.

In most vears the mean daily temperature in the Snare Basin remains
consistently below 0°C from mid-October until mid-April.

During this period, virtually no liguid surface runoff enters the water courses
and only water already “enroute” continues to flow. This process (ground
water plus lake outflow) can be approximated quite accurately by a recession
equation, as below:

Q - Q e—k(z-to)
= {J},.

Where: Q = Snare Ghost flow at time t days
Qp = Snare Ghost initial flow at t,
e= 27183
k = exponential co-efficient
t-to = elapsed time (days)

k is not perfectly constant but can be estimated from the following equation:

k =0.00424 + 7.088.10 -5.

Using the above formula and the November/December actuals the following
curve is produced.
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. 6.5-Forecast Water FlowsandLevels

6.5.1 Big Spruce Reservoir

The following table summarizes the expected flows and Bigspruce
reservoir level for the next six months.

Jun/2006 Hg Srupe Reservair Farecast for Jul - Dec006

MONMH | #DAYS | INLOW| CUIROW| HWL. | INLON QUIFLON HWL
ds ds | @ gy @8y (m)
72926 28

JB | 3 | 9| &0 76 | 1812 |
7BH 22M

Agls | 31 | 25| 30 | 9.0 | w6 |
7R3 2201

6 | D | 2B | 20 | 65 | @3 |
7R 219

s | 3 | s | 8|0 | Bl | 83 |
7830 210

Nv® | D | 1@ | 180 | %7 | 43 |
72767 2.9

Doe | 3 | 18| 80 21 | B3 |
7657 215

Table 5 Big Spruce Reservoir Forecast

6.5.2 Downstream Plants
The outflow of Snare Rapids will be the inflow and outflow of the
downstream plants for the forecast period.

6.5.3 Water Use Efficiencies
With the inflows expected to be above normal the Snare Units will be run
at loads most efficient. The difference in load will be made up with diesel,
this will be peak loads in November through to February.
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6.6.1 Hydro Generation Forecast

The Hydro generation expected with the available water flow is shown in

the following table.

Load

GWh
Jul-06 1510
Aug06  17.38
Sep06 1635
Oct-06 17.23
Nov-06 1861
Dec-06  19.90

Diesel
GWh
0.08
0.08
0.08
0.08
0.08
0.08

Bluefish
GWh
220
220
2.80
280
280
3.90

Table 6 — Hydro Generation Forecast

6.6.2 Bluefish Forecast

Hydro
GW.h
1282
15.10
1347
14.35
15.73
15.92

The forecast for Bluefish Hydro is as follows:

JU-06

Aug(6

Sep-06
Oat-06

Nov-06
Dec(B

Load
GWh
1510
17.38
16.35
723
1861
19.90

Diesal
GWh
0.08
0.08
008
008
0.08
0.08

Table 7 — Bluefish Forecast

Bluefish
Gwh
220
220
280
2%
280
3.90

6.6.3 Diesel Generation Forecast

The resultant diesel generation to meet the Load forecast and allow for

hydro maintenance is as follows:

Jul-06

Aug-06
Sep-06
Jan-06
Nov-06
Dec-06

Table 8 — Diesel Generation Forecast

Load
CWh
15.10
17.38
16.35
17.23
18.61
19.90

Diesel
GW.h
0.08
0.08
0.08
0.08
0.08
0.08

Bluefish
GWh
220
220
280
280
2.80
3.90

Hydro
GWh
1282
15.10
1347
14.35
15.73
15

Hydro
GWh
12.82
15.10
13.47
14.35
15.73
15.92
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6.6.4 Long Term Forecast

With the current Bigspruce reservoir level and inflows the hydro plants
can continue to operate at full capacity. The inflows are expected to be
greater than normal, almost double. NTPC will be spilling water through
spillways until October. (see following graph, in english units)
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731.00 12000

== Forebay
Outflow | 10000

729.00 4

727.00 + L ...

- 8000
725.00 +

723.00 1 + 6000
721.00 +
f+ 4000
719.00 +

" 2000
717.00 +

TAB.00 bt

1-Jul 31- 30- 29- 29- 28- 28- 27- 26- 27- 26- 26- 25
Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun

14



The Snare Hydro facilities were operated within compliance of the water
license throughout the previous six months.

Surveillance network data for the period Oct-Dec, 2005 was submitted on
Mar 15/06.

Surveillance network data for the period Jan-Mar, 2006 was submitted on
Apr 26/06.

The Annual Report for Snare Hydro was submitted March 15™, 2006

NWT Power Personnel performed annual maintenance and inspections
will be done in August.

The Dam Safety Review of all Snare sites will be done July 12,13 and 14,
2006

On June 29,2006 Indian and Northern Affairs Canada did a Hydroelectric
& Small Dam Inspection.

15
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Phone (867 06%-050

August 22, 2005 File: N11.4-0150
N1L4-0735
MV2003L4-0014

Mr. Ken Dies

Northwest Territories Power Corporation

Box 2250

YELLOWKNIFE, NT XO0OE 2P7 Fax: (867) 669-3316

Dear Mr. Dies:

Receipt of the Water Management and Reservoir Operating Plan, Forecast
for July -~ December 2005

The Mackenzie Valley Land and Water Board thanks you for your letter dated
August 10, 2005 with the attached aforementioned documents for the Snare
Hydro, Snare Cascades and Bluefish hydroelectric facilities. These documents
shall be reviewed and you may be contacted if any questions arise.

If you have any questions, contact me at (867) 669-0506 or email
mviwbpermit@mviwb.com.

Sincerely,

(Ve T I
_—_

Sarah Baines
Regulatory Officer

Copied to:  Charlene Coe for Ed Hornby, South Mackenzie District, INAC -
copy of document through internal mail
Kathleen Racher, Water Resources Division, INAC - copy of
document through internal mail
Myra Berrub, Northwest Territories Power Corporation, Hay River
{fax: 867-874-5229)
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Mackenzie Valley Land and Water Board
7th Floor - 4910 50th Avenue

P.0. Box 2130

YELLOWEKNIFE NT X14 2P6

& Phene (867) 6690506 |
d FAX (867)873-6610 |

Date: August 22, 2005

N1L4-0150
N1L4-0735
FILE NUMBER: MV2003.4-0014

Ken Dies, NTPC (fax: 669-3316)

To: Myra Berrub, NTPC (fax: 867-874-5229)

From: Sarah Baines

Number of pages including cover

[\

Remarks:

Attached is a letter acknowledging the receipt of
the Water Management and Reservoir operating
Plan (forecast for July — December 2005) for Snare
Cascades, Snare Hydro and Bluefish hydroelectric
facilities.

O 0OX OO

Enclosures

As requested

For your information
For your comment

For your approval

Delivered by Date

L]

X OO O

Mail

Courier

Hand

Delivered

Fax August 22, 2005

Note: The document accompanying this transmission contains confidential information intended for a specific individual and purpose.
The information is private, and is legally protected by law. If you are not the intended recipient, you are hereby notified that any
disclosure, copying, distribution, or the taking of any action in reference to the contents of this telecopied information is strictly
prohibited. Tf you have received this communication in error, please notify the above person immediately by teiephone and retun the

original 1o by reguiar mail to address above.
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0. Box 2130

WELLOWENIDFE INT X1A ZF6

Phooe (867) 6620506

FAX (867) 873-6610

NI1L4A4-0150
N1LA4-0735
FILE NUMEBEFR: MWV2003L 400714
Avgust 22, 20058
Kan bies, NTPG (fax: 568-3316)
“§reas Myra Berrub, NTEPC: (fax: BEGT-B874-5228)

Date:

From: Sarah Baines
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=
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‘ NORTHWEST TERRITORES

A

CORPORATION

Box 2250, Yellowknife NT X0E 2P7 Phone W@Qg@ %%)ﬁ%@ 16
& Water Boavrd

Date: August 10, 2005 Flie
Mr. Todd Burlingame AlG 13 §

Chairperson a%gfé 4'?-’ 4 i;‘i 5’ C

Mackenzie Valley Land and Water Board :

7% Floor — 4910 50™ Avenue

P.O. Box 2130

Yellowknife, NT X1A 2P6

Dear Mr, Burlingame

Re: Snare Hydro, Water Management and Reservoir Operating Plan. Water License N1L.4-0150
Snare Cascades, Water Management and Reservoir Operating Plan. Water License MV2003L4-0014
Bluefish, Water Management and Reservoir Operating Plan. Water License Ditsds9738 . i LEE 5735

Enclosed please find the Water Management and Reservoir Plan for Snare Rapids, Snare Falls, Snare
Forks, Snare Cascades and Bluefish With data from January 2005 to June 20035 and forecasting July
2005 to December 2005.

If you have any questions or concerns please contact me at 669-3327

Yours truly,

Ken-Hies
Manager, Systems Control & Operations
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NORTHWEST TERRITORIES

CORPORATION

Snare Hydro

Water Management and Reservoir Operating
Plan

Water Licence Number N11.4-0150

June 2005

Prepared by
Ken Dies
Manager, System Control & Operations
NWT Power Corporation
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The previous operating plan was quite accurate in forecasting the recession of the Snare
River Inflows. The recession was not as much as forecast and local run off came a little
early, thus the forecast forebay level for Big Spruce Lake of 717.0 for a low did not
occur and the low was 719.28,

The snow survey indicates that there will be better than normal water this year, and a
humid spring should keep it from evaporating.

On June 21% Indin peaked at 59.8 m3s or 2112 cfs and on June 29" Snare / Indin peaked
at 204 m3s or 7204. Indicating that Snare / Ghost should peak at 207 in mid July.

In May Miramar reduced its load from 3.3 MWs to 1.0 MW . With the water available
and the reduced load there will be minimal diese] this year.

During August and September Snare Rapids will be down for an overhaul, during this
time we will be spilling at the Snare Rapids spillway.

In July Bluefish will be down for a trash rack replacement and rock tunnel inspection.
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6.2 - Load Forecast and Historical Analysis

The following table and graph compare the forecast load to the observed
load during the past six months. The City of Yellowknife load is growing
which is compensating for some of the mine Ioad loss. Giant and Miramar

have stopped production.
Table 1 — Observed and Forecast System Load

System Load ( gwh )
Dec-04  Actual Jun-05
Forecast Load Forecast
Jan-05 22.05 22.98
Feb-05 20.24 19.27
Mar-05 19.54 19.57
Apr-05 18.38 16.67
May-05 17.70 17.12
Jun-05 16.93 14.58
Jul-05 14.00 13.89 14.00

Aug-05 15.58
Sep-05 15.54
Oct-05 15.76
Nov-05 19.07
Dec-05 20.81
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~ 63-Review of Previous OperatingPlan

The following table and graph compares the previous operating plan’s
forecast with actual data regarding inflows and outflows at Snare Rapids.
The inflows have been greater than forecast and the outflows for May and

June less than forecast, allowing us to fill the Big Spruce forebay.
Table 2 - Observed and Forecast Flows at Snare Rapids

Snare River Flow ( m°/s )

Forecast Actual Forecast Actual
Inflow Inflow Qutflow  Outfiow

Jan-05  21.90 3219 4110 42.36
Feb-05 18.40 27.04 4110 41.51
Mar-05  15.60 2223 3820 41.06
Apr-05  13.50 18.18 36.79 39.08
May-05  17.00 18.06 33.96 32.28
Jun-05  34.00 54.2 33.96 30.41
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The following table and graph compares the previous operating plan’s
forecast with actual data regarding the forebay elevation of Bigspruce
Reservoir at Snare Rapids.

The forebays at Snpare Falls, Spare Cascades, and Snare Forks are
regulated between maximum and minimum licensed levels on a daily and
weekly basis.

Table 3 — Observed and Forecast Reservoir Levels

Big Spruce Forebay Levels ( m)
Jun-05 Actual
Forecast Elevation

Jan-05 220.49 220.63
Feb-05 220.09 220.30
Mar-05 219.66 219.88
Apr-05 219.24  219.36
May-05 218.78  219.37
Jun-05 21854  220.02
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Licensed Level Rapids Falls Cascades Forks

Hi Flow Max 2225 203.6 184.5 175.26
Maximum  222.3 202.4 182.88 173.74
Minimum 217.9 201.8 181.88 17313
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' f4-Indicators

6.4.1 Flows and Trends

The following graph displays the historical and current relationship
between the Indin gauge and the Snare / Ghost gauge.
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Based on a peak at Indin River of 59.8 m3/s on June 21% it is normally
expected that the Snare River will have a peak inflow of 207 m3/s near
August 1%, With the run off being at a normal time and a cooler spring we
are expecting Snare River to peak in mid July with flows in the 200 m3/s.
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6.4.2 Precipitation

The following table is the recorded precipitation at Yellowknife and Snare

Rapids.
Table 4 — Yellowknife and Snare Rapids Precipitation
Precipitation { in mm )

WMonth Yk Normals __ Yellowknife  Snare Rapids

Dec-04 16.3 13.8 14.5
Jan-05 14.1 252 27.2
Feb-05 12.9 226 23.0
Mar-05 13.4 15.5 16.2
Apr-05 10.8 14.4 17.5
May-05 19.1 6.5 10.2
"Dec - May | 86.6 98.0 108.6

6.4.3 Snow Survey

The following table summarizes the April 4 /05 Snow Survey results, which were
approximately 144.3% of normal.

Snare River Basin Long Lat years ave actual %

Big Spruce Lake -116.00 63.50 225 23 106.5 150.0 140.0
Ghost Lake -115.07 63.88 290 27 108.3 187.0 172.6
Indin Lake -115.03 64.38 290 27 115.1 195.0 169.4
Snare Lake -114.04 64.20 360 27 119.1 160.0 134.3
Winter Lake -113.03 64.50 365 26 935 61.0 65.2
Mattberry Lake -115.96 64.09 255 26 100.5 172.0 1711
Castor Lake -115.99 64.52 295 26 1185 180.0 158.9
Mesa Lake -115.14 64.85 385 26 127.9 212.0 165.7
Big Lake -112.55 64.48 8 120.4 172.0 142.8
White Wolf Lake -114.60 65 10 130.9 n/a
Christianson Lake -114.90 64.38 10 121.4 149.0 122.7
Jolly Lake -112.21 54,12 5 150.8 n/a
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6.4.4 Expected Inflows

In the spring of 2001 AMEC E&C Services Limited was retained to develop
flow forecasting procedures for the Snare Hydro System. The following is the
section on winter forecast.

In most years the mean daily temperature in the Snare Basin remains
consistently below 0 °C from mid-October until mid-April.

During this period, virtually no liquid surface runoff enters the water courses
and only water already “enroute” continues to flow. This process (ground
water plus lake outflow) can be approximated quite accurately by a recession
equation, as below:

Q — Qg emk(l’vto)

Where: Q = Snare Ghost flow at time t days
Qp = Snare Ghost initial flow at t,
e=27183
k = exponential co-efficient
t-to = elapsed time (days)

k is not perfectly constant but can be estimated from the following equation:

k =0.00424 + 7.088.10 -5.

Using the above formula and the November/December actuals the following
curve is produced.
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6.5.1 Big Spruce Reservoir

The following table summarizes the expected flows and Bigspruce
reservoir level for the next six months.

Jun /2005 Big Spruce Reservoir Forecast for Jul - Dec2005

MONTH | #DAYS | INFLOW| QUTRLOW | HWL | INLOW OUTHOW HWL
(cfs) (cds) | () (n¥s) (nt¥s) (m)
722.00 22007

Me [ 3t | &3 | 3B 11 | 973 |
72801 221.90

Agos T 31 | a2 | 30 | 1268 | 1076 |
72925 2228

Sep6 | 0 | %5 | 60 | 755 | B0 |
72028 22228

6 [ 3 | w7 | 180 | 501 | 510 |
7022 22227

Nws | 0 | 18 | 180 | 387 | 463 |
728.79 2213

Dec5 | 31 | 1108 | 170 312 | 406 |
72756 21.76

Table 5 Big Spruce Reservoir Forecast

6.5.2 Downstream Plants
The outflow of Snare Rapids will be the inflow and outflow of the
downstream plants for the forecast period.

6.5.3 Water Use Efficiencies
With the inflows expected to be above normal the Snare Units will be run
at loads most efficient. The difference in load will be made up with diesel,
this will be peak loads in November through to February.
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6.6 - System Generation Forecast

6.6.1 Hydro Generation Forecast
The Hydro generation expected with the available water flow is shown in

the following table.

Load Diesel Bluefish Hydro
GWh  GWh GWh Gwh

Jul-05 13.89 015 114 12.60
Aug05 1558 0.06 3.12 1240
Sep05 1554 0.02 412 11.40
Ot-05 1576 0.04 392 11.80
Now-05 1907 0.18 419 14.70
Dec05  20.81 0.29 4.02 16.50

Table 6 - Hydro Generation Forecast

6.6.2 Bluefish Forecast
The forecast for Bluefish Hydro is as follows:

load Diesds Bluefish  Hyro

GWh  GWh GWh Gwh
JUu-05 13.89 015 1.14 1260
Aug05 1558 005 312 1240
Sep(6 154 o2 412 1140
-6 1576 0 a2 11.80
Now06 1907 018 419 14.70
Dec5 2081 029 402 1650

Table 7 — Bluefish Forecast

6.6.3 Diesel Generation Forecast

The resultant diesel generation to meet the Load forecast and allow for
hydro maintenance is as follows:

load Diesd Buefish  Hgdo

Gwh  Gwh GWh GWh
B 1389 015 1.14 1260
A5 1558 006 312 1240
Sp® 155 0@ 412 1140
Ot06 1576 004 aw 11.80
Nw-05 1907 Q18 419 1470
Dec5 2081 029 402 1650

Table 8 — Diesel Generation Forecast
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6.6.4 Long Term Forecast

With the current Bigspruce reservoir level and inflows the hydro plants
can continue to operate at full capacity. The inflows are expected to be
what the snow pack would indicate. (see following graph, in english units)

Snare Water Management Jun/05

731.00
729.00 | 1
727.00 |
725.00

723.00 if

semmmen COrebay

Cutflow

717004+ TTreel 1
715.00 1 : : : : : 1 : ‘ ; : ‘
t-Jul 31- 30- 29- 29- 28 28 27- 26- 27- 26- 26- 25

Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun
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6.7 -Commentary on Operations and Compliance =~

The Snare and Bluefish Hydro facilities were operated within compliance
of the water license throughout the previous six months.

Surveillance network data for the period Oct-Dec, 2004 was submitted on
Jan 14/04.

Surveillance network data for the period Jan-Mar, 2005 was submitted on
May 5/05.

The Annual Report for Snare and Bluefish Hydro was submitted August
10", 2004

 6.8-Commentary on Reports and Inspections

NWT Power Personnel performed annual maintenance and inspections of
the Snare Hydro Generating units in May. No abnormalities were found.

15
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The December forecast for Bluetish was followed closely. We continued to spill at Duncan Lake until

mid May, when all the logs were put in.

In July Bluefish will come down for a trash rack replacement and rock tunnel inspection.

The snow pack for the Yellowknife River basin was above normal and we are expecting normal
inflows on the Yellowknife River.
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The following table and graph forecast load for the next six months.
Table 1 - Observed and Forecast Bluefish Load

Bluefish Load ( gwh )

Dec-04 Actual Jun-05
Forecast load Forecast

Jan-05 3.84 3.84
Feb-05 3.36 3.28
Mar-05 3.72 3.21
Apr-05 3.24 2.81
May-05 3.00 3.84
Jun-05 2.08 3.61
Jul-05 1.14 1.14
Aug-05 312
Sep-05 412
Oct-05 3.92
Nov-05 419
Dec-05 4.02

System Load (gwh)
ORI
4
g
o

PN

S DHH O P OSSP
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Actualtoad  ----- Jun-05 Forecast |
Dec-04 Forecast g
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 63-Review of Previous Operating Plan

The following table and graph show the inflow of the Yellowknife River and the

outflow of Duncan Lake and the forecast flows for the first six months of 2004.
Table 2 - Observed and Forecast Flows at YK River and Duncan Lake

Bluefish Flows( m®/s )
YK River YK River Duncan Duncan
Dec-04 Jun-05 Dec-04 Jun-08
Forecast Actual ForecastForecast Actual Forecast
inflow Inflow Inflow Outflow OQutflow Inflow

Jan-05 1600 15.96 7.80 7.80
Feb-08 1350 13.64 10.00 9.90
Mar-05 1240 10.43 11.00 11.60
Apr-05  12.00 3.95 11.00 16.60
May-05 1500 1510 0.00 9.30
Jun-05 1900  33.57 0.00 0.00
Jul-05 62.00 0.00
Aug-05 54.00 0.00
Sep-05 39.00 0.00
Oct-05 32.00 0.00
Nov-05 29.00 0.00
Dec-05 26.00 4.00

« YK River Jun-05 Forecast inflow
YK River Actual Inflow

= = [uncan Jun-05 Forecast inflow
s Dyncan Actual Outflow
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The following table and graph show the actual forebay elevation and the forecast
forebay elevation for the last six month of 2005

Table 3 — Observed and Forecast Reservoir Levels

Bluefish Lake Forebay Levels ( m)

Dec-04 Actual Jun-05
Forecast Elevation Forecast
Jan-04 185.72 185,68
Feb-04 185.60 185.56
Mar-04 185.50 185.52
Apr-04 185.70 185.30
May-04 185.80 185.90
Jun-04 185.90 186.10

Jul-04 186.10

Aug-04 186.00

Sep-04 185.70

Qct-04 185.70

Nov-04 185.60

Dec-04 185.50
188
187
186 ———— T T T
185
184
183
1 82 B t H T ! H 1 H T

ch Qb& th Qb& Q‘b‘ th Qb‘ o> Qb‘ Qb‘ > Q)b‘

#

NN ‘\{b & é\""" SN ?,oq’%aQ oy \;d‘ 0@

Actual Elevation ----- Jun-05 Forecast |

scan000.TIF





6.4.1 Flows and Trends

The following are flows and trends for the Yellowknife River at Bluefish and McCrea

River at Duncan Reservoir.
Table 4 — Historical Peak Flows

TEMPLATE OF YELILOWKNIFE RIVER AT BLUEFISH LAKE
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6.4.2 Precipitation

The following table is the recorded precipitation at Yellowknife
Table § — Yellowknife Precipitation

Month Yk Normals Yellowknife

Dec-03 16.3 13.8
Jan-04 141 252
Feb-04 12.9 22.6
Mar-04 134 15.5
Apr-03 10.8 14.4
May-03 19.1 6.5
Dec-May 86.6 98.0

6.4.3 Snow Survey

The following table summarizes the April 4/05 Snow Survey results.

Table 6 — Snow Survey
Yellowknife River

Basin Long Lat years Ave Actual %

Tibbitt Lake -113.38 62.50 244 24 81.2 123 151
Bluefish Hydro -114.25 62.68 168 11 90.9 170 187
Allan Lake -113.05 £62.95 297 16 90.4 128.5 142
Denis Lake -112.62 63.37 411 17 118.5 140 118
Little Latham Lake -113.63 63.20 305 17 104 147 141
Nardin Lake -113.85 63.51 366 17 116.4 151.5 130
Sharples Lake East -112.82 63.90 369 17 119.3 132 111

6.4.4 Expected Inflows

In the fall of 2003 AMEC E&C Services Limited was retained to develop flow
forecasting procedures for Bluefish Hydro. The following is the AMEC E&C Services
Limited Runoff Forecasting Procedures
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RUNOFF FORECASTING
PROCEDURES
YELLOWKNIFE HYDRO SYSTEM

Prepared for:

Northwest Territories Power Corporation
Yellowknife, NT

Prepared by:

AMEC E&C Services Limited
P.Q. Box 9600
133 Crosbie Road
St. John's, NL A1A 3C1

AMEC Project No. RD-141208-C-11.01 Rev B Date: December 16, 2003
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Authorization

This study was authorized on June 6, 2003 by fax message from D. Grabke, Hydro
Officer, Northwest Territories Power Corporation, in response to AMEC's proposal of
May 6, 2003.

Approach

The Yellowknife River watershed supplying Bluefish G.S. can be considered
to consist of two sub-basins:

e the main stem of Yellowknife River at Bluefish draining 7,414 km?, and
e McCrea River at Duncan Lake draining 3,886 km?.

Runoff from Yellowknife River is uncontrolied since the capacity of Bluefish Reservoir is
too small to provide medium or long-term storage. However, Duncan Lake Reservoir on
McCrea River is large enough to provide seasonal flow regulation of McCrea River flows.

To facilitate plant operations, two runoff forecasts are required, one for
Yellowknife River at Bluefish and another for McCrea River at Duncan Lake
Reservoir. As for the Snare River System, an annual forecasting cycle having
four steps in generally followed.

Forecasting Cycle:
Step 1: May Forecasts, based on snow pack measurements from the April snow

survey and covers the period May to mid-June,

Step 2: June Forecasts, based on the spring peak observed at Indin River
and covers the period mid-June to mid-July.

Step 3 Summer Forecasts, based on observed peak flows on Yellowknife and
Cameron Rivers and covers the period mid-July to mid-October, with
periodic updates.

Step 4 Winter Forecasts, based on the Recession Curves of the annual
hydrograph at Yellowknife and Cameron River and covers the period mid-
October through April with periodic updates.

These procedures are further explained by a sample applications in Sections 2 and 3 of
this manual and illustrated by Exhibits 1 to 5 at the end of the text.
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| FORECASTING RUNOFF ON YELLOWKNIFE RIVER AT BLUEFISH

Yellowknife River runoff forecasting procedures are explained by a sample application for
the annual forecast cycle from May 1%, 1999 to mid February, 2000. The resulting forecasts
and updates are illustrated in Exhibit 3 and backup arithmetic is provided in the working files
on the enclosed computer disk.

May Forecast

Resulis of the April 1999 snow survey, were:
Snow Survey Station

07SB-SC02 Tibbett Lake 86
07SB-SC04 AllenLake 101
07SB-SC05 Denis Lake 132
075B-SC6 Litile Lathem Lake 108
07SB-SC07 Nardin Lake 115
07SB-SC08 Sharples Lake East 118
Mean SW.E. 110.2

+ Estimate Yellowknife River peak of spring flood (Qn.,) using equation 2.1 or
2.2 below or from graph in Exhibit 1.

Quax = 0.0137 SWE®*-0.789 SWE +2.2  for SWE > 80 (2.1)
or

Qrax = 0.336 -SWE for SWE < 80 (2.2)

Where:  Qmax Yellowknife River peak spring flood ~ (m%/s)

SWE snow water equivalent {mm)

Since SWE = 110.2 > 80.0 mm, use equation 2.1

0.0137 x 110.2° - 0.789 x 110.2 - 2.2
77.2m%s

Q max

I

+ Estimate date of spring flood peak, as mean date — Julian 195 (July 14)
e Select template from Exhibit 2

Use 1992 with factor = Qioraca = 772 —» x1.20
Q template 64.2

Applying the adjusted template with peak flow centred on Julian 195 provides
the initial (spring) forecast, as shown in Exhibit 3.
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June Forecast
Use Indin River flows as an index to update forecast.

Particulars of the 1999 Spring Peak at Indin are:

Qumex at Indin = 73.7 m%s
Date of Qax = June 10 (Julian 161)
. Estimate Qm,x Yellowknife River from equation (2.3):
Qmax»YK = 1.501 Qmax:in -0.6 (2.3)
= 1.501 x 73.6 — 0.6 —p 109.9 m/s
. Estimate Date of Peak from equation (2.4):
Lag (days) = 0.0016 (Qmaxin)® — 0.536 Quaxin + 61.3
(2.4)

0.0016 x 73.7° —~0.536x73.7 +61.3
30.5 days (say 31 days)

- date of peak = 161 + 31 —» 192 (July 11)
. Select template from Exhibit 2

Use 1992 with updated factor = Q joecaer = 109.9 __, X 1.01
Q template 109.0

. Exhibit 3 illustrates this process.

Summer Forecast and Updates

The spring peak flow was observed on Julian 180 (June 29). It is suggested that the
initial extrapolation of the falling limb of the hydrograph be estimated by use of a
template from Exhibit 2.

Use 1992 with updated factor = Q jorecast = 1170 —»  x1.07
Q template 1090

The extrapolation is started from Julian 185, since a few days of observation
must pass before the peak event can be confirmed (see Exhibit 3).

. Update Julian 213 (August 1%)
Select the appropriate extrapolation formula from the foliowing set of
equations:
Q = Q107 for Q> 50 m%/s (2.5a)
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Q = Q.10%%7 0 for 50> Q> 30 m¥s (2.5b)
Q = Q.10°%%04  jor Q <30 m¥s (2.5¢c)
Where:

Q, = initial flowatt,  (m%s)

Q = flowattimet (m%s)

t, = initial time (day)

t = subsequenttime (day)

Now, the observed flow at the end of July (Julian 212) was observed to be
65.4 m*/s (= Qo)

Since Q, = 65.4 > 50.0 m¥s, equation (2.5 a) applies, whence:

Q =65.4 x 10.(}_0031({-21 2)

The above relationship applies until Julian (225) when Q is reduced to
~50 m%s. After this date equation (2.5 b) is applied, as follows:

Q - 50-6 X 10~0.00’57(t-225}

Similar updates are applied for the remainder of the summer / fall period,
see Exhibit 3.

However, if an unusually large summer or fall flood were to occur the
runoff would be reforecast, essentially as above, starting from a
secondary peak observed on the Yellowknife River hydrograph.

Winter Forecasts

Consistently sub zero (Centigrade) weather sets in in mid October (usuaily!!). From this
date until mid April in the following year precipitation into the system is in the form of
snow, which does not contribute to winter runoff. During this period the runoff process
can be treated as an exponential recession process, represented by equations 2.5 (a) to
2.5 (c), as in Section 2.3
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' FORECASTING RUNOFF FOR MCCREA RIVER AT DUNCAN LAKE =

McCrea River runoff forecasting procedures are explained by a sample application for the
annual forecast cycle from May 1%, 1999 to mid February 2000. The resulting forecasts and
updates are illustrated in Exhibit 5 and backup arithmetic is provided in the working files on
the enclosed computer disk. At present direct estimates of McCrea River inflows into
Duncan are problematic due to difficulties in measuring outflow through Duncan Dam
Sluiceway; therefore McCrea River (inflows) are estimated as 1.07 x Cameron River flows.

May Forecast

The May forecast is based on the same April 1999 snow survey, as for Yellowknife
River, (see Section 2.1) whence:

Mean SWE = 110.2mm
) Estimate the McCrea River spring flood peak {(Qn.) Using equations 3.1
or 3.2.
For SWE > 90 mm:
Qmax = 0.0096 x SWE? —~ 1.399 x SWE + 57.4 (3.1)
or

For SWE < 90 mm

Qmex = 0.095 x SWE (3.2)
Where:
Qmax = peak spring flood, McCrea River (m%s)
SWE = snow water equivalent (mm)
Since SWE = 110.2 > 90.0, use eqguation 3.1
© Qmax = 0.0096x110.2°~1.399x 110.2 + 57.4
= 19.8m%s
. Estimate date of spring flood peak as mean date = Julian 171 (June 20).
. Select template from Exhibit 4

Use 1980 with factor = Q jorecast = 188 —» x1.22
Q tempiate 16.2

Applying the adjusted template flows with peak flow centred on Jutian 171
provides the initial (spring) forecast.

When the spring flood is centred on Julian 171 a significant displacement in
time is ohserved, see “Initial Try” in Exhibit 5. Accordingly, a better estimate
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would be obtained by extending the curve from the last known point, Julian
120 (April 30), 9.4 m%¥/s.

June Forecast

Use Indin River gauge as an index to update the forecast. As before, particulars of the
1999 spring flood peak at Indin were:

Quax atindin = 73.7m%s
Date of Max = June 10 (Julian 161)

s Estimate Quax, McCrea from equation (3.3)
Qmax,mcc = 0.469 Qmax,in -34

0469x737-34 —» 312m%s

. Estimate Date of Peak, assuming a constant value for lag = 24 days
Date of Peak = 161 + 24 ——# 185 (Julian date)
. Select template from Exhibit 4
Use 1992 with updated factor = Q ecee = 31.2 __ | X0.94
Q empae 33.1

Exhibit 5 illustrates this process.

Summer Forecast and Updates

The spring peak flow of 24.4 m°/s was observed on Julian 175 (June 24,
1999).

It is suggested that the initial extrapolation of the falling limb of the
hydrograph be estimated by use of a template from Exhibit 4.

Use 1992 with updated factor = Q jorecass = 24.4 x 0.737
Q template 33.1

The extrapolation is started from Julian 180, (June 29) since a few days of observation
must pass before the peak event can be confirmed.

. Update Julian 213 (August 1%).
Select the appropriate extrapolation formuta from the following set of equations:

Q,. 10997 for Q> 10m%s  3.4(a)
Q, . 10°0%) for 10> Q>5m%s  3.4(b)

Q
Q
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Q = Q,.10°%%%) for Q<5ms 3.4(c)

Where:

Q, = initial flow at time t,  (m%s)
Q = flowattime t (m¥s)
t, = initial time (days)

t subsequent time  (days)

Now the observed flow at the end of July (Julian 212) was 14.4 m%s (=Q,).
Since Q, = 14.4 > 10 m%s, equation 3.4 (a) applies.

Q = 144 % 10—0.0074(!-212)

The above relationship applies until Julian 233 after which equation 3.4(b)
is used, as below:

Q = 10.1 x 1020

Similar updates are applied for the remainder of the summer/all period, see
EXHIBIT 5.

However, if an unusual summer or fall flood were to occur the runoff would be
reforecast, starting from a secondary peak observed on the McCrea hydrograph.

Winter Forecasts

Consistently sub zero (Centigrade) weather sets in in mid-October (usually!l). From this
date until mid April in the following year precipitation into the system is in the form of
snow, which does not contribute to winter runoff. During this period the runoff process
can be treated as an exponential recession process, represented by equations 3.4(a) to
3.4(c), as in Section 3.3.
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~ COMMENTS =

These forecast procedures for use in water management for the Yellowknife system are
designed to be intuitive, therefore easy to apply, modily or enhance in an Excel
spreadsheet format.

Forecasting procedures depend on “fore” knowledge of the processes
occurring in the Yellowknife basin, notably:

snow pack measurements, and
early reactions of an index gauge

While snow melt supplies at least half of annual runoff its usefulness as a
predictor of runoff peak flows and volumes is mediocre, due to inherent errors
in snow pack measurement and the effects of antecedent conditions and
spring weather conditions that are difficult to account for. The resulting “May”
forecast on the Yellowknife System incorporates the same uncertainties as
the “May” forecast on the Snare System, but stili provides usetful guidance for
operation decisions during the 4-6 week period (May to mid June} untit an
updated “June” forecast becomes available.

The use of an index station giving a preview of the behavior of the
Yellowknife River was investigated and flow data from Cameron, Yellowknife
(Lower Carp Lake) and Indin River were examined. Cameron and Yellowknife
(Lower Carp Lake) were rejected because the "preview time” they would
provide was found to be rather short (8 to 15 days) and flow ratios and lag
relationships not very consistent, whereas Indin could provide a preview
period in the order of 30 days.

Although predictor equations refating Indin and Yellowknife (Bluefish) peaks
and lags are not as accurate as for predictions within the Snare Basin, they
provide a reasonable forecast until the recurrence of the summer peaks at
Yellowknife (Bluefish) and McCrea (Duncan Lake). NTPC could consider
"tempering” June forecasts taking into consideration Cameron and
Yellowknife (Lower Carp Lake) behavior. However, this is seen as a future
enhancement to the procedures.

Once the summer peak has occurred, forecasts are made by extending the
falling limb of the annual hydrograph using exponential equations. Of course
the occurrence of large rainfall events could produce a second pulse through
the system that would be manifested by a secondary peak on the Yellowknife
(Bluefish) and Cameron/McCrea hydrographs.

The main difficulties in developing these procedures result from problems in
measurements / determinations of outfiows from Duncan Lake. These errors
complicated hydrograph separation and derivation of inflow hydrographs to
Duncan Lake. Engineering judgment was used 1o select representative
template floods and representative data, that were deemed relatively
unaffected by measurement errors. In general, errors in flow measurement
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for Duncan Lake outflows, compounded by uncertainties on leakage flows
prior to 1996, made it impossible to derive reliable inflows for McCrea
(Duncan Lake) from available records. Accordingly, it was decided to
estimate the McCrea (Duncan) flows as Cameron River flows, scaled in
proportion to their drainage areas (3886/3630 = 1.07). The coincidence of
peak flow dates on McCrea and Cameron River supports this approach.

Overall, the water management for the Yellowknife system is simpler than on
the Snare System, with relatively few options. It is anticipated that these
procedures, will provide a satisfactory basis for operational decision-making
in spite of their imperfections. However, it is recommended that problems with
measurement of outflows from Duncan Lake Reservoir be investigated and
corrected as soon as possible.

Pending improvements in determining outflows from Duncan Lake,
Yellowknife natural inflows can be estimated as:

nym QBF - QMcC - AS/At
Where:
Qvc= Yellowknife River, natural flow  (m%s)

Qer= Bluefish flow (m%s)

Qe

il

McCrea River at Duncan Lake  (m%s)

AS/AL Rate of change in Storage (m%/s)

il

Once a reliable method is developed to determine outflows through Duncan
Sluiceway, Yellowknife River, natural flows (Qyx) can be estimated directly
as:

Qvk = Qgr - Q.
Where:
Qp = Outflow from Duncan Lake Reservoir (m%s)
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 6.5-Forecast Water FlowsandLevels

6.5.1

The following table summarizes the expected flows for the Yellowknife
River, McCrea River and Duncan lake outflow and Duncan Lake

Reservoirs

reservoir level for the next six months.

Table 7 — Reservoir Forecast Flows

Month McCrea Duncan Reservoir Remarks Yellowknife
2004 River Outfiow W.L. River
(m3/s) (m3/s) {m) {m3/s)
211.20
| July 22.7 0 211.47 50
Aug 9.4 0 211.8 48
Sept 5.7 0 212.2 35
Oct 4.4 0 211.8 32
Nov 3.6 0 211.6.5 29
BDec 3.2 4.0 211.38 26.4
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6.5.2 Water Use Efficiencies
The following table summarizes the expected GWh to m3/s flow from the

Yellowknife River, McCrea River and the Duncan Lake reservoir.

Table 8 - Generation Forecast & Efficiehcies

Month Yellowknife Duncan Plant Spill Energy
2004 River Outflow Flow
(m%s) (m¥s) (m) (m%s) _[(GWh)

July 50.0 0.0 22.00 38.00 [1.14
Aug 48.0 0.0 22.00 26.00 3.12
Sept 35.0 0.0 22.00 13.00 4.12
Oct 32.0 0.0 22.00 10.00  13.92
Nov 29.0 0.0 20.00 9.00 4.19
Dec 26.4 4.0 20.00 0 4.02
Notes:

Piant Flow Capacity = 26.5 m3/s

Gross Head = 33.0 m

Hydraulic Efficiency = 0.98

Turbine Efficiency = 0.86

Generator Efficiency = 0.97

Overall Efficiency = 0.82
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6.6 Long Term Forecast

The following graph sets out the Jong term forecast until June 2004
Table 9 - Long Term Forecast

Yellowknife River Forecast 2004
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The Bluefish Hydro facilities were operated within compliance of the
water license throughout the previous six months.

Surveillance network data for the period Oct - Dec, 2004 was submitted
on Jan 14/04.

Surveillance network data for the period Jan - Mar, 2005 was submitted on
May 5/05.

Commentary on Reports and Inspections

In July we are going to shut the units down to do a rock tunnel inspection
and a trash rack replacement.

In July EBA will do a Dam Safety Review of Bluefish and Duncan
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‘ NORTHWEST TERRITORES

W CORPORATION

Box 2250, Yellowknife NT X0E 2P7 Phone (867) 669-3327 Fax (867) 669-3316

Date: January 6, 2006

Mackenrie ¥2iey Land
& Water oard

Mr. Todd Burlingame
Chairperson
Mackenzie Valley Land and Water Board
7% Floor — 4910 50" Avenue
P.O. Box 2130
Yellowknife, NT X1A 2P6

Dear Mr. Burlingame

Re: Snare Hydro, Water Management and Reservoir Operating Plan. Water License N1L4-0150
Snare Cascades, Water Management and Reservoir Operating Plan. Water License MV2003L4-0014
Bluefish, Water Management and Reservoir Operating Plan. Water License N1L4-0735

Enclosed please find the Water Management and Reservoir Plan for Snare Rapids, Snare Falls, Snare
Forks, Snare Cascades and Bluefish With data from July 2005 to Dec 2005 and forecasting January 2006
to June 2006.

If you have any questions or concerns please contact me at 669-3327

Yours truly,

Ken
Manager, Systems Control & Operations
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Snare Hydro

Water Management and
Reservoir Operating Plan

Water Licence Number N11L.4-0150
Water Licence Number MV2003L4-0014

December 2005

Prepared by
Ken Dies
Manager, System Control & Operations
NWT Power Corporation
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The inflow forecast for Snare / Ghost of a peak of 207 m3s, in mid July was almost dead
on. Snare / Ghost peaked at 210 m3s on July 16", The load forecast for late summer and
fall was also very close. How ever with a very warm winter and an emphases on reducing
electricat use, the winter loads were much less than forecast. As a result of the reduced
load no diesel was required for the month of December , and a minimal amount of diesel
was required for the months of August through November because of Snare Rapids
being off line for an overhaul. The reduced loads also mean that less water is being used
at Snare and the Big Spruce elevation will not go below 220.37 meters.
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. B.2-LoadForecast and Historical Analysis =~ =

The following table and graph compare the forecast load to the observed
load during the past six months. The system loads during the fall were
very close to forecast however with the very warm winter the system loads
were much lighter than forecast during the winter months.

Table 1 — Observed and Forecast System Load

System Load ( gwh )

Jun-05 Actual Jan-06

Forecast Load Forecast
Jun-05 16.93 14.58
Jul-05 14.00 13.89
Aug-05 15.58 15.55
Sep-05 15.54 165.47
Qct-05 15.76 16.16
Nov-05 19.07 16.86

Dec-05 20.81 18.10 18.10

Jan-06 19.50
Feb-06 18.45
Mar-06 18.69
Apr-06 15.98
May-06 16.64
Jun-06 15.00
= 22
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T 18 o~ :
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.1 6.3 =Review of Previous Operating Plan -

The following table and graph compares the previous operating plan’s
forecast with actual data regarding inflows and outflows at Snare Rapids.
The peak of Indin River inflow of 59.8 m3/s on June 21, 2005 predicted a
peak at Bigspruce of 207 m3/sec, in mid July . The Snare River peaked at
210 m’/sec, the peak occurred on July 16th. The May snow pack was
120% above normal indicating that we should have a good run off, this did
occur. The spring and summer were cooler than normal with less
evaporation and the fall was wetter than normal. Together it was an above

average waler year.

Table 2 - Observed and Forecast Flows at Snare Rapids

Snare River Flows (m3/s)

Forecast Actual Forecast Actual
Inflow inflow  Outflow Outflow
1-Jun 44,7 776  33.98 30.41
1-Jul 140.1 182.1 97.27 94.04
1-Aug 101.3 131.33 88.09 83.63
1-Sep 63.5 917 6957 66.57
1-Oct 42.4 69.9 70.76 70.97
1-Nov 32.1 59.2  59.07 55.22
1-Dec 26.8 499 39.36 37.75
1-Jan 394 45.51
1-Feb 31.9 42.84
1-Mar 26.2 41.43
1-Apr 217 39.96
1-May 18.9 39.66
1-Jun 375 36.81
200
1= 1 A ———————— i L R L Forecast
160 f‘-\ inflow
Eg f;‘ 1 Actual inflow
10 Hie
a0 !,Jlf’“‘“‘“*ﬂ N e e FOPRCESE
B0 4 Quiflow
40 +¥ = :ﬁ:, T gt | o — - Actual
a0 et Outflow
0 . y T . ' t
£ é‘l ) {33 il
rfp &g Q@?&?@ *fﬁ}
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The following table and graph compares the previous operating plan’s
forecast with actual data regarding the forebay elevation of Bigspruce
Reservoir at Snare Rapids. We were able to fill the Big Spruce reservoir to
222.30 meters and it is expected that it will not get below 220.37.

The forebays at Snare Falls, Snare Cascades, and Snare Forks are
regulated between maximum and minimum licensed levels on a daily and
weekly basis.

Table 3 — Observed and Forecast Reservoir Levels

Big Spruce Forebay Levels (m)
Dec-05 Actual

Forecast Elevation

Jun-05 219.00 220.06

Jul-05 22054  221.54

Aug-05 221.30 222.04

Sep-05 22150 22230

QOct-05 22150 222.20

Nov-05 221.50 222.22

Dec-05 221.60 222.30

Jan-06 22215

Feb-06 221.87

Mar-06 22150

Apr-06 221.09

May-06 220.60

Jun-06 220.54

221 /- N
S

220 //
219 /
218 T ‘ ‘ 1 .
S S & $ &

NS
- b, o, ¢ / %

Big Spruce Elevations {m)

— Dec-05 Forecast = Actual Elevation
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 B4-Indicators

6.4.1 Flows and Trends

The Snare River Inflows are currently receding at a similar rate as 2003
and 2004, with values similar too 1999,

Bigspruce Reservoir Inflows

120 -
100 +
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E
2
3
£
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6.4.2 Precipitation

The following table is the recorded precipitation at Yellowknife and Snare
Rapids.
Table 4 - Yellowknife and Snare Rapids Precipitation

Precipitation { in mm )

Monih Yk Normals __ Yellowknife _ Snare Rapids

Jun-05 26.9 41.2 40.0
Jul-05 35.0 45.0 47.0
Aug-05 40.9 61.4 60.0
Sep-05 32.9 82.9 87.5
Qct-05 35.0 226 25.2
Nov-05 23.5 38.6 35.6
Dec-05 16.3 13.7 17.0
Jun-Dec 210.5 305.4 312.3

6.4.3 Snow Survey

The snow survey will be done in early April , 2006 in conjunction with the
Meteorological Service of Canada. The work being done is to improve the
satellite imaging shots. Samples will be taken through out the basin rather
than just the ten SWE Sampling Stations.
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6.4.4 Expected Inflows

In the spring of 2001 AMEC E&C Services Limited was retained to develop
flow forecasting procedures for the Snare Hydro System. The following is the
section on winter forecast.

In most years the mean daily temperature in the Snare Basin remains
consistently below 0 °C from mid-October until mid-April.

During this period, virtually no liguid surface runoff enters the water courses
and only water already “enroute” continues to flow. This process (ground
water plus lake outflow) can be approximated quite accurately by a recession
equation, as below:

Where:

Q — Q emk(!~f0)
= o

Q = Snare Ghost flow at time t days
Qo = Snare Ghost initial flow at t,
e= 27183

k = exponential co-efficient

-to = elapsed time (days)

k is not perfectly constant but can be estimated from the following equation:

k =0.00424 + 7.088.10 -5

Using the above formula and the November/December actuals the following
curve is produced.
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6.5.1 Big Spruce Reservoir

With the inflows expected we will be spilling at 5B, and operating G2 at

Snare Rapids.

The following table summarizes the expected flows and Bigspruce
reservoir level for the next six months.

Dec /2005 Big Spruce Reservoir Forecast for Jan-Jun 2006

Table 5 Big Spruce Reservoir Forecast

6.5.2 Downstream Plants
The outflow of Snare Rapids will be the inflow and outflow of the
downstream plants for the forecast period.

6.5.3 Water Use Efficiencies
With the system load reduced due to the mine closings, there will be no
diesel operated for load. During the Spring and Summer we will be
spilling water as to not exceed the water license at Snare Rapids. This
spilling may carry over to the winter depending on the spring inflows.
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MONTH | #DAYS | INFLOW | OUTFLOW | HWL | iNFLOW OUTFLOW HWL
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729.30 2229

Jan06 | 3 1306 | 1607 395 455
728.90 22217

Feb [ 28 1126 | 1513 31.9 428
728.23 221.9%

Mer E o6 | 1463 26.2 1.4
727.19 221.65

Apr [ 768 | 1411 21.7 40.0
725.99 21.28

May | 3 868 | 1411 189 400
724.54 2084

Jun 30 1323 | 1300 375 36.8
724.58 220.85
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' 66-System GenerationForecast

6.6.1 Hydro Generation Forecast

The Hydro generation expected with the available water flow is shown in

the following table. This assumes the annual maintenance of the hydro

plants will occur in May.
Table 6 — Hydro Generation Forecast

Jan-06
Feb
Mar
Apr.
May
Jun

6.6.2 Bluefish Forecast

The forecast for Bluefish Hydro is as follows:

Jan-06
Feb
Mar
Apr.
May
Jun

Table 7 — Bluefish Forecast

Leoad
GW.h
19.99
18.45
18.59
15.98
16.64
15.00

L.oad
GW.h
19.99
18.45
18.59
15.98
16.64
15.00

Diesel
GwW.h
0.26
0.17
0.12
0.08
0.24
0.07

Diesel
GWh
0.26
017
012
0.08
0.24
0.07

Bluefish
GWh
3.63
3.65
3.17
3.06
3.80
0.00

Bluefish
GW.h
3.63
3.65
3.17
3.06
3.80
0.00

6.6.3 Diesel Generation Forecast

The resultant diesel generation to meet the Load forecast and allow for

hydro maintenance is as follows:
Table & - Diesel Generation Forecast

Mar

May

Load
GwWh
19.90
1845
18.59
15.98
16.64
15.00

Diesel
GWh
0.26
0.17
012
0.08
0.24
007
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Bluefish
GWh
3.63
365
317
3.06
3.80
0.00

Hydro
GW.h
16.10
14.60
15.30
12.84
12.60
14.93

Hydro

16.10
14.60
15.30
12.84
12.60
14.93

Hydro
GWh
16.10
14.60
15.30
1284
12.60
14.93
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6.6.4 Long Term Forecast

With the current Bigspruce reservoir level and inflows the hydro plants

will operate at there full capacity, or at capacity to meet demand. It is

not

expected that we will have to operate diesel. (see following graph, in

english units)

Snare Water Management Dec/05
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. 6.7-Commentary on Operations and Compliance

The Snare Hydro fucilities were operated within compliance of the water
license throughout the previous six months.

Surveillance network data for the period Jan - Mar, 2005 was submitted on
May 05/05.

Surveillance network data for the period Apr - Jun, 2005 was submitted on
Aug 04/05.

Surveillance network data for the period Jul - Sep, 2005 was submitted on
Nov 01/05.

NWT Power Personnel performed annual maintenance and inspections of
the Snare Hydro Generating units in May. No abnormalities were found.

The dams were not inspected in the spring.

Snare Rapids was shutdown from Aug 7" to Nov 15" for an overhaul of
the generator and wicket gates.
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Mackenzie Valley Land and Water Board

7th Floor - 4910 50th Avenue « PO. Box 2130
YELLOWKNIFE, NT X1A 2P6

> Phone (867) 669-0506 » FAX (867) 873-6610

and Wate?

January 24, 2006 File: N1L4-0150
N1L4-0735
MV2003L4-0014
- Mr. Ken Dies

Northwest Territories Power Corporation

Box 2250

YELLOWKNIFE, NT XOE 2P7 Fax: (867) 669-3316

Dear Mr. Dies:

Receipt of the Water Management and Reservoir Operating Plan
Forecast for January — June 2006

The Mackenzie Valley Land and Water Board thanks you for your letter dated
January 6, 2006 with the attached aforementioned documents for the Snare
Hydro, Snare Cascades and Bluefish hydroelectric facilities. These documents
shall be reviewed and you may be contacted if any questions arise.

If you have any questions, contact me at (867) 669-0506 or email
mviwbpermit@mviwb.com.

Sincerely,

Sarah Baines
Regulatory Officer

Copied to:  Charlene Coe for Ed Hornby, South Mackenzie District, INAC -
copy of document through internal mail (under separate cover)
Kathleen Racher, Water Resources Division, INAC - copy of
document through internal mail (under separate cover)
Myra Berrub, Northwest Territories Power Corporation, Hay River
(Letter only - fax: 867-874-5229)
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Date:

To:

Organization:

Y and Watet ®

Mackenzie Valley Land and Water Board
7th Floor - 4910 50th Avenue

P.O. Box 2130

YELLOWKNIFE NT X1A 2P6

& Phone (867) 669-0506
FAX (867) 873-6610

N1L4-0150/
N1L4-0735
FILE NUMBER: MV2003L4-0014

January 25, 2006

Mr. Ken Dies

Northwest Territories Power Corporation

Fax Number: (867) 669-3316

Copied To: Myra Berrub - Fax: (867) 874-5229

From: Janna for Sarah Bains, Regulatory Officer

Number of pages including cover 2
Remarks:

Receipt of the Water Management and Reservoir Operating [] gnclosures
Plan Forecast for January — June 2006

[l  As requested
X For your information
[1 Foryour comment

[l Foryour approval

Delivered by Date
B4 Mail
[] Courier
Hand
] Delivered

Note: The document accompanying this transmission contains confidential information intended for a specific individual and purpose.
The information is private, and is legally protected by law. If you are not the intended recipient, you are hereby notified that any
disclosure, copying, distribution, or the taking of any action in reference to the contents of this telecopied information is strictly
prohibited. If you have received this communication in error, please notify the above person immediately by telephone and retumn the
original to by regular mail to address above.
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MMackenzic Valley Land and Water Board
7ith Floox — 4910 S06h Aw e

. Box 2130

Y EELLOWERKNIFE NT X155 26

Phone (B67) 660506

AN (B67) 8736610

N AL <01 850/
N1LA-O735
FILE NUMBER: MWV2003L.4-007 <4

Date: Januwary 26, 2006
Tea: Mr. Ken Dlies

Northwest Taerritories Powear Corporation

Organizstian:
(B67) GES-3316

Myra Barrub -~ Fax: (B67) 874-5220

Fax NMumber!

Caopied Ta:r

Fromm: Janna for Sarah Bains, Regulatory Officer
Number of pagss inciading cover =2
Re H
Beesipt of the water Management and Reservolr Operating  [7]  Enciosures
[ As requested
<] For your information
- For your conmmuesent
3 For your approwval
Relivered by DPate
[><] MMa i

3 Courisr

Fmard

3 Peliverad

(=] o Jan 25/06
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Indian and Northern Affairesindiennes
Affairs Canada et du Nord Canada

P.O. Box 1500
Yellowknife, NT
X1A 2C5

October 27' 2006

Sarah Baines

Wek' ezhii Land and Water Board
Box 32

Wek'eezhii, NT, XOE 1W®

SENT BY FAX: (867) 713-250Z

Re: Snare H dro and Snar e Cascades Plan Review f

Sarah Dames,

Water Resources Division (WRD) of the Indian and Northern Affairs Canada (INAC) has reviewed
the Snare Hydro Operations, Maintenance and Surveillance Manual as well as the Snare Hydro
Emergency Preparedness Plan. The WRD and would like to submit the following comments:

Emergency Preparedness Plan-

0 An observer should be on site at all times. All personnel on site should be trained
to both identify that there is a breach in progress and to estimate its extent (Items 4
through 8 of Section 4.2.4 Observations).

o0 What standards are required for the notification and forecasting of downstream
flooding (Items 3 and 4, Section 1.2)? For the benefit local agencies and
downst r eam Water users, acceptable standards should be in place.

0 Are monitoring instrumentation and/or computing software in place which will
allow for reliable verification and hydraulic forecasting of the resulting flood wave
height and timing as the flood wave moves downstream through the system?
Reliable verification and forecasting are required for effective remedial operations
(Section 4.2.6 Notification).

Operation, Maintenance and Surveillance Manual : _
o [n the event of rapid onset of a Dam Breach at Snare Rapids due to earthquakes
(Item | Severe Damage, Section 43 Earthquaka;_ of the Emergency Preparedness
Plan), the methodology and data sources reported in Section 2.7 (Forecasting of the
Operation) should include real-tine surveillance (monitoring of water levels and
flow rates). Thiswill allow for reliable forecasting of the resultant flood wave
development (Section 4 Surveillance).
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Thank you for the OPPOrtunity to provide comments on these Snare L-lydro plans. If \{lou have
any questions, please contact Catherine Mallet at (867) 669-2402 or Mail C -ANG gGeca

Sincerely,

Kathleen Racher, PhD
Manage', Water Resources Division
Indian and Northern Affairs Canada
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