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Abbreviation

Definition

Aurora Aurora Geosciences Ltd.

BSA baseline study area

DAR Developer's Assessment Report
Dominion Diamond Dominion Diamond Ekati Corporation
e.g., for example

Ekati Mine Ekati Diamond Mine

GPS Global Positioning System

ie., that is

LIDAR Light Detection and Ranging

NE northeast

NWT Northwest Territories

Project Jay Project

QA quality assurance

QC quality control

RTK Real Time Kinematic

Units of Measure

Unit Definition

% percent

+ plus or equal to

km kilometre

km? square kilometre

m metre

m/s metres per second

m® cubic metre

m®/s cubic metres per second

millimetre
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1 INTRODUCTION
1.1 Background

Dominion Diamond Corporation (Dominion Diamond) is a Canadian-owned and Northwest Territories
(NWT) based mining company that mines, processes, and markets Canadian diamonds from the Ekati
Diamond Mine (Ekati Mine). Dominion Diamond also markets Canadian diamonds from its 40%
ownership of the Diavik Diamond Mine. The existing Ekati Mine is located approximately 200 kilometres
(km) south of the Arctic Circle and 300 km northeast of Yellowknife, NWT (Map 1.1-1).

Dominion Diamond is proposing to develop the Jay kimberlite pipe (Jay pipe) located beneath Lac du
Sauvage. The proposed Jay Project (Project) will be an extension of the Ekati Mine, which is a large,
stable, and successful mining operation that has been operating for 16 years. Most of the infrastructure
required to support the development of the Jay pipe and to process the kimberlite currently exist at the
Ekati Mine. The Project is located in the southeastern portion of the Ekati claim block approximately 25
km from the main facilities and approximately 7 km to the northeast of the Misery Pit, in the Lac de Gras
watershed (Map 1.1-2).

Baseline field programs were completed in 2013 to document the natural and socio-economic
environments near the Project, and ultimately support an environmental assessment. The Hydrology
Baseline Report provided a summary of the data collected during open-water conditions in 2013,

as well as historical data, to characterize surface water hydrology and climate within the hydrology
baseline study area (BSA), (Annex X of the Developer’'s Assessment Report [DAR]; Dominion Diamond
2014).

To supplement the 2013 baseline program, a 2014 hydrology field program, to collect additional baseline
data, was completed. The 2014 field programs were completed between April and September,

and included a winter season field program and four open water season field programs to characterize
the hydrological conditions during winter, and through freshet and the open-water season until late
September. This report summarizes the supplemental baseline data collected from lakes and streams
within the study area in 2014.

The specific objectives of the 2014 hydrology baseline program were to:

e collect ice thickness data at lakes and lake outlets within the study area;
e determine the presence of ice-covered or open-water discharge during winter season;
e collect continuous hydrometric data through freshet and the open-water season; and,

e collect additional hydrometric data at key sites within the Lac de Gras and Lac du Sauvage
watersheds with limited historical data.
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1.2 Study Area

The study area for the 2014 hydrology programs is located within the headwaters of the Coppermine
River basin, upstream of the Lac de Gras outlet (also including the Lac de Gras outlet) and consists of
sub-basins that flow directly into Lac du Sauvage or Lac de Gras. This study area is located within the
baseline study area defined in Section 1.3 of the Hydrology Baseline Report (Annex X of the DAR).

The scope of the winter program was limited to key sites including tributary sub-basin terminal lakes and
the Lac du Sauvage Narrows (channel connecting Lac du Sauvage and Lac de Gras), and did not include
the Lac de Gras outlet. The open-water season program scope was refined from the 2013 baseline
program to characterize the hydrological regime within the upper watershed and at the larger
waterbodies (including Lac du Sauvage and Lac de Gras), and characterize baseline conditions at
potentially affected lake and outlet channels.

The study area for the winter program included:

e the Af sub-basin containing Lake Afl and Duchess Lake;

o lakes and outlet streams within Lac du Sauvage tributary sub-basins, including sub-basins B, C, D, E,
F,G,H, I, J,and L;

e Paul Lake within the Lac de Gras basin; and,

e the Lac du Sauvage Narrows.

The study area for the open-water program included:

e the Af sub-basin containing Lake Afl and Duchess Lake;

e lakes and outlet streams within Lac du Sauvage tributary sub-basins, including sub-basins Ac, B, C,
D,E,F,G,H,I J,and L; and,

e the Lac du Sauvage Narrows and Lac de Gras outlet.
The locations of the survey sites within the 2014 hydrology field program study area are shown on

Map 1.2-1. Further information regarding the physical setting of the Project is available in the 2013
Hydrology Baseline Report (Annex X of the DAR).
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2 METHODS

2.1 Introduction

The 2014 surface water hydrology baseline program consisted of five site visits that occurred in ice-
covered (winter) and open-water conditions. The objectives for the winter trip were to measure and
document snow, ice thickness, ice-covered or winter open-water discharges at sites that may convey flow
to and from Lac du Sauvage, and water and ice surface elevations relative to the established
benchmarks. The objectives of the subsequent site visits during open-water conditions were to measure
and document discharges and water surface elevations relative to the established benchmarks, and to
survey geodetic elevations at benchmarks with no existing data.

The 2014 field program had two components: hydrology surveys, and continuous hydrometric stations;
these components are described in Section 2.2.

The basin naming convention used for the 2014 baseline program remains unchanged from 2013,

as described in Section D1.1 of Appendix D (Annex X of the DAR). The naming convention was
developed for use by all technical disciplines, including the other aquatic components (i.e., water quality,
aquatics).

2.2 Field Program Methods
2.2.1 Hydrology Surveys

Hydrology surveys were completed at 23 sites within the Lac du Sauvage watershed and at Paul Lake
outlet within the Lac de Gras watershed, as shown on Map 1.2-1. The lakes and outlet channels selected
for discrete hydrology surveys were primarily terminal sub-basin lakes and mainstem lakes with larger
storage capacities. Additional smaller or upper-watershed lakes and outlet channels were selected to
provide spatial coverage and information for outlet channels over the entire range of drainage basin sizes,
and baseline information for lakes and outlet channels potentially affected by the Project.

Information collected included general observations, channel surveys (referenced to a local benchmark),
discharge, water surface elevations and lake and outlet ice thicknesses (where applicable). These data
provide a basis for developing lake stage-discharge rating curves based on measured geometry and
water levels and discharge measurements. When possible, site benchmarks with assumed elevations
were referenced to geodetic base stations installed by Aurora Geosciences Ltd. (Aurora; 2013).

Activities and data collected at each site included:

e oblique aerial and land-based geo-referenced photographs;

e installation of a permanent or temporary benchmark (typically an anchor bolt installed into overburden
rock or into bedrock where available);

e detailed channel surveys including cross-sections sufficient to characterize the control section of the
outlet channel, stream and lake water levels (and top of ice when applicable), and local water surface
slopes, using either an automatic level and stadia with spatial coordinates measured using a
handheld global positioning system (GPS) unit, or a GPS with Real Time Kinematic (RTK) satellite
navigation system;

2-1
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e stream discharge measurements performed according to Water Survey of Canada methods, using a
top-setting wading rod and a SonTek Flow Tracker or a Marsh-McBirney FLO-MATE current velocity
meter. A Sontek M9 Acoustic Doppler Profiler, connected to a differential GPS unit, was used for
streams where wading was not possible; and,

e observations of channel geomorphology and hydrological conditions, including bed and bank material
types, vegetation, sinuosity, high-water marks, snow and ice conditions (when applicable), and
bankfull locations.

2.2.2 Hydrometric Stations

Hydrometric stations with continuous water level measurements were installed at eight lake outlets within
the Lac du Sauvage watershed (Lake BO, Lake C1, Ursula Lake (Lake E10), Lake E1, Lake G2, Lake I1A,
Lake J1, Lac du Sauvage) and at the outlet of Lac de Gras, as shown on Map 1.2-1. The lakes and outlet
channels selected for continuous hydrometric stations were primarily terminal sub-basin lakes and
mainstem lakes with larger storage capacities.

In addition to the information collected as part of the hydrology survey program activities, a Solinst
Levelogger® Edge 3001 self-contained datalogger instrument was installed and set up to measure and
record water levels on 10 minute intervals. The Levelogger measured absolute pressure (water pressure
and atmospheric pressure) expressed in metres.

To obtain changes in water levels, a Barometric Pressure datalogger (Barologger) with the same
sampling interval was installed to compensate for atmospheric pressure fluctuations. One Barologger can
be used to compensate all Leveloggers within a radius of less than 30 km for accurate compensation
(Solinst 2013). The study area spanned greater than 30 km, and based on experience in northern
climates, barometric pressure records can contain inconsistencies or errors; therefore, Barologgers were
installed at the following lake outlets: Lake BO, Lake E1, and Lac de Gras.

During each field visit, the Leveloggers and Barologgers were downloaded, and if required, maintenance
work was done. All instruments were removed from the field during the last field trip in mid-September,
except one Levelogger and one Barologger at each of the Lac du Sauvage and Lac de Gras outlets.
Instrumentation remained deployed at those stations to collect winter data.

Discharge hydrographs were estimated for each hydrometric station using the derived stage-discharge
rating curve, which included historical data (where applicable) and 2013 and 2014 water levels and
discharges. For specific sites where another approach was used, the approach is discussed along with
the presentation of data in Appendix A.

2-2
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2.3 Quality Assurance and Quality Control

Quality assurance and quality control (QA/QC) practices determine data integrity and are relevant to all
aspects of a study, from data collection to data analysis and reporting. Quality assurance (QA)
encompasses management and technical practices designed to ensure that the data generated are of
consistent high quality. Quality control (QC) is an aspect of QA and includes the procedures used to
measure and evaluate data quality, and the corrective actions to be taken when data quality objectives
are not met.

2.3.1 Quality Assurance

Quality assurance encompasses management and technical practices designed so that the data
generated are of consistent high quality, including appropriate training of field personnel, use of standard
technical procedures for field measurements, use of appropriate instrumentation, and data management
systems.

The field programs used the following QA procedures:

o following appropriate technical procedures for field measurements;

e using and maintaining the field equipment according to the manufacturer specifications;
e using appropriately trained staff to collect data; and,

e completing all paperwork including field data sheets.

The field equipment was maintained by regular servicing and calibration. The main technical
specifications for instruments used in the field are:

a) Sokkia GSR2700 ISX, GPS RTK unit has a position accuracy of plus or equal to () 0.020 metres (m)
for horizontal measurements and + 0.010 m for vertical measurements.

b) Handheld GPS Garmin Map 60 unit has a typical accuracy of 3to 5 m.

c) Sontek Flowtracker unit has an internal data quality control system that warns the user if the main
measured values exceed expected criteria for a velocity measurement. The user needs to review the
warnings, if any, and choose the adjustments needed. At the end of each discharge measurement,
the Flowtracker software provides a QC summary and potential warning that will need to be
considered during further in the discharge analysis.

d) Marsh McBirney unit has a velocity measurement accuracy of + 2 percent (%) of reading plus
0.015 metres per second (m/s).

e) Sontek Acoustic Doppler Profiler unit is a hydroacoustic current meter that measures water depth and
velocity profile using the Doppler effect. The water velocity measurements have an accuracy of
+ 0.2% of measured velocity.

f) Automatic level measures elevation differences with a minimum accuracy of 0.01 m.

2-3



2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project
’/’ DOMINION Section 2, Methods
= DIAMOND April 2015

2.3.2 Quality Control

Quality control includes the procedures used to measure and evaluate data quality, and the corrective
actions to be taken when data quality objectives are not met. The QC processes in this program included:

o following procedures during the field programs such as temporary control points for surveys,
and re-surveying the main points using a second tripod setup;

e checking the field measurements for evidence of unacceptable data and/or variation (e.g., vegetation
interference when using the Flowtracker, GPS RTK checks for control points);

e checking the field forms and notes for missing data; and,

e checking the calculation tables in the office for possible data entry errors.

2.3.3 Quality Assurance/Quality Control Results

The Project QA/QC program included: a review of field data; assessment of field data sheets
completeness, review of calculation tables for surveys and discharges, a comparison of all Barologger
records and selection of appropriate records for compensation, a comparison of all Levelogger
compensated recorded water levels, and a review of discharge measurement summary sheets as
produced by the Flowtracker software or recorded in the field when using the Marsh-McBirney instrument.

The review of the calculation tables for surveys and discharge indicated that the majority of the data were
correctly measured and entered. The errors found were corrected with the proper value from the field
notes. For some GPS RTK measurements, local topography around some sites prevented the collection
of high accuracy data by disturbing the radio signal. These data required further analysis and comparison
with other sites and local information such as site photographs. Where this was not possible, the data
were not considered in the analysis.

The discharge measurements in ice-covered conditions during the first winter trip and the second freshet
trip were flagged and not considered for the construction of the rating curve. The discharge summary
sheets produced by the Flowtracker software were reviewed and minor corrections were done for errors
in entered data not plausible for the site (e.g., depth entered as 2.6 m instead of 0.26 m in a shallow
stream was corrected to 0.26 m). These corrections took into account site-specific information such as
field notes and photographs.

2-4
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3 2014 SURFACE WATER PROGRAM RESULTS

This section of the report presents the results of the surface water and hydrology field program for the
2014 season, and includes one winter trip during ice-covered conditions and four trips under open-water
conditions (Table 3-1). Additional information collected during the 2014 baseline field program, including
supplemental data, details for discharge surveys and measured ice thicknesses, is provided in

Appendix A.
Table 3-1 Field Trip Activity Summary, 2014
Winter Trip Freshet Trip Spring Trip Summer Trip Fall Trip
Site 24 - 29 Apr 26 May - 9 Jun 19 Jun - 2 Jul 28 Jul - 6 Aug 16 - 24 Sep
31 May - Q, WL;
Lake Ab13 - 3 Jun - WL; 26 Jun - Q, WL 4 Aug - Q, WL -
7 Jun - WL
Lake Ac35 |- - 28 Jun - Q, WL 5 Aug - Q, WL -
30 May - Q, WL;
Lake Afl 26 Apr - FB 43un- WL, XS 21 Jun - Q, WL 3 Aug - Q, WL
E:lf:ess 28 Apr- Q 4 Jun - WL, XS; 27 Jun - Q, WL 1 Aug - WL -
Lac du ) 29 May - Q, WL, LLi; ) ) 23 Sep - Q, WL, LLr,
Sauvage 28 Apr - Q, WL 6 .3un - WL 26 Jun - Q, WL 31 Jul- Q, WL LLiw
29 May - LLi;
Lac de Gras |-- 4 Jun - BM, WL; 25 Jun - Q, WL 1 Aug - WL Eﬁivsvep - Q, WL, LLr,
5Jun - Q, WL, XS
30 May - Q, WL, LLj;
Lake BO 25 Apr - FB 3 Jun - WL, BM; 20 Jun - Q, WL 30 Jul - Q, WL 18 Sep - Q, WL, LLr
7 Jun - WL
i 30 May - Q, WL, LLi; ) ) )
Lake C1 26 Apr - FB 3 Jun - WL, XS 20 Jun - Q, WL 30 Jul - Q, WL 18 Sep - Q, WL, LLr
31 May - Q, WL;
Lake D1 - 3Jun— WL, BM, XS 21 Jun - Q, WL 3 Aug - Q, WL --
Counts Lake ) 30 May - Q, WL; ) ) )
(Lake D3) 26 Apr - FB 3Jun— WL, BM, XS 21 Jun - Q, WL 2 Aug - Q, WL 21 Sep - Q, WL
31 May — WL, LLi; .
Lake E1 26 Apr - FB 3Jun - WL; g% 332 - 8 wt 1 Aug - Q, WL 18 Sep - Q, WL, LLr
6Jun - Q, WL '
Lake E2 - 7 Jun - Q, WL 29 Jun - Q, WL 5Aug - Q, WL -
Ursula Lake | 30 May - Q, WL, LLj; ) ) )
(Lake E10) 7 Jun - Q, WL 26 Jun - Q, WL 1 Aug-Q, WL 19 Sep - Q, WL, LLr
Lake E381 - -- 28 Jun - Q, WL 3 Aug - Q, WL -
Lake F1 26 Apr - FB 31 May - Q, WL 24 Jun - Q, WL 5Aug - Q, WL --
28 May - LLi;
Lake G2 26 Apr - FB 29 May - Q, WL; 22 Jun - Q, WL 1Aug-Q, WL 19 Sep - Q, WL, LLr
5Jun-Q, WL
Lake G4 -- -- 28 Jun - Q, WL -- -
Lake G4A -- 1Jun-Q, WL, BM 22 Jun - Q, WL 4 Aug - Q, WL -
1Jun-Q, WL
Lake G5 -- 6 Jun - WL 22 Jun - Q, WL 4 Aug - Q, WL 24 Sep - Q, WL
Lake G6 - 30 May - Q, WL 22 Jun - Q, WL 3 Aug - Q, WL -
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Table 3-1 Field Trip Activity Summary, 2014
Winter Trip Freshet Trip Spring Trip Summer Trip Fall Trip
Site 24 - 29 Apr 26 May - 9 Jun 19 Jun - 2 Jul 28 Jul - 6 Aug 16 - 24 Sep
_ 30 May - Q, WL ) ) )
Lake G13 dvhy 26 Jun - Q, WL 3 Aug - Q, WL 24 Sep - Q, WL
Lake G474 - - 28 Jun - Q, WL, BM -- --
31 May - Q, WL, BM;
Lake H1 28 Apr - FB 2 Jun - Q, WL; 24 Jun - Q, WL 30 Jul - Q, WL 19 Sep - Q, WL
7 Jun - Q, WL
29 May - LLi;
Lake I1A -- 1Jun-Q, WL; 23 Jun - Q, WL 31 Jul - Q, WL 19 Sep - Q, WL, LLr
7Jun—Q, WL
Lake 11B - -- 24 Jun - Q, WL 4 Aug - Q, WL -
1Jun - Q, WL;
Lake 12 - 3Jun- WL BM, XS |23Jun-Q WL 2 Aug - Q, WL -
Sterlet Lake 1 Jun - Q, WL, BM;
(Lake 13) - 6 Jun - WL 23 Jun - Q, WL 2 Aug - Q, WL -
Lake 1100 -- 1Jun-Q, WL 23 Jun - Q, WL 2 Aug - Q, WL 24 Sep - Q, WL
29 May - LLi;
Lake J1 28 Apr - FB 2 Jun - Q, WL, BM 24 Jun - Q, WL 31 Jul - Q, WL 19 Sep - Q, WL, LLr
3 Jun - WL;
Lake J76 - 7 Jun - Q, WL, BM, XS 28 Jun - Q, WL 4 Aug - Q, WL 24 Sep - Q, WL
31 May - Q, WL;
Lake L1 28 Apr - FB 7 Jun - WL 28 Jun - Q, WL 5Aug - Q, WL -
Paul Lake 29 Apr-Q - - - -

FB = Frozen to Bottom; Q = Measured Discharge; WL = Measured WL (Level or GPS-RTK); LLi = Installed Leveloggers;
LLr = Removed Leveloggers; LLiw = Re-installed Leveloggers for 2014-2015 winter season; BM = Benchmark Surveys (Level or

GPS-RTK); XS = Channel Profile Surveys (Level or GPS-RTK); -- = No Site Visit.
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3.1 Hydrology Surveys

The lakes visited for hydrology surveys were within Lac du Sauvage watershed. Activity details of each
site visit at the lakes visited are provided in Table 3.1-1. This table does not include lakes with continuous
hydrometric monitoring, which are discussed in Section 3.2.

Table 3.1-1 Hydrology Survey Site Visits, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m3/s)
Lake Ab13
31 May E/Ieenacshur;z(:kdgsgggégi ;rgi gﬁc;s;'surface elevation. Surveyed 416.324 1.268
3Jun Measured water surface elevation. 416.351 -
7 Jun Measured water surface elevation. 416.276 -
26 Jun Measured discharge and water surface elevation. 416.160 0.306
4 Aug Measured discharge and water surface elevation. 416.080 0.036
Lake Ac35
28 Jun Measured discharge and water surface elevation. 451.618® 0.021
5 Aug Measured discharge and water surface elevation. 451.494® 0.003
Lake Afl
26 Apr Attempted to measure water surface elevation and discharge. Frozen to bottom.
30 May Eﬂeenishug]z?kdgsgggégi ;r‘lac\i/ ;\tliaotr?.r surface elevation. Surveyed new 417.148 10.380
4 Jun Measured water surface elevation. 417.181 -
21 Jun Measured discharge and water surface elevation. 417.122 2.359
3 Aug Measured discharge and water surface elevation. 416.870 1.004
Duchess Lake
28 Apr Measured discharge and water surface elevation. N/A 0.089
4 Jun Measured water surface elevation and surveyed transect. 415.944 --
27 Jun Measured discharge and water surface elevation. 416.125 8.326
1 Aug Measured water surface elevation. 416.230 --
Lake D1
31 May Measured discharge and water surface elevation. 416.822 0.117
3 Jun gﬂeeo%s;:gil\gs;(tairoilfrface elevation. Surveyed new benchmark 416.839 _
21 Jun Measured discharge and water surface elevation. 416.756 0.087
3 Aug Measured discharge and water surface elevation. 416.640 0.043
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Table 3.1-1 Hydrology Survey Site Visits, 2014
Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m®s)
Counts Lake (Lake D3)
26 Apr Attempted to measure water level and discharge. Frozen to bottom.
30 May Measured discharge and water surface elevation. 440.309 0.003
3 3un fl\grezi:rggnv(\:/ﬂtrﬁ; l’skusr.face elevation and surveyed geodetic elevation 440691 _
21 Jun Measured discharge and water surface elevation. 440.702 0.087
2 Aug Measured discharge and water surface elevation. 440.663 0.044
21 Sep Measured discharge and water surface elevation. 440.441 0.008
Stream E2
7 Jun Measured discharge and stream water level. 421.270® 2.437
29 Jun Measured discharge and stream water level. 421277 3.324
5 Aug Measured discharge and stream water level. 421.060® 0.955
Lake E381
28 June Measured discharge and water surface elevation. 419.572 0.213
3 Aug Measured discharge and water surface elevation. 419.465 0.165
Lake F1
26 Apr Attempted to measure water level and discharge. Frozen to bottom.
31 May Measured discharge and water surface elevation. 417.589® 0.158
24 Jun Measured discharge and water surface elevation. 417.425® 0.012
5 Aug Measured discharge and water surface elevation. 417.490® 0.028
Lake G4
28 Jun Measured discharge and water surface elevation. 436.201 4,928
Lake G4A
1 3un g/leena::shur;eadrkdigs:g:égi 2;% a\{\tliaotr?.r surface elevation. Surveyed new 437.945 2268
22 Jun Measured discharge and water surface elevation. 438.034 3.137
4 Aug Measured discharge and water surface elevation. 437.889 2.233
Lake G5
1 Jun Eﬂeenishurgzc:kdgsgggégﬁ 233(\1/ :tliaotr?.r surface elevation. Surveyed new 443.293 3.706
6 June Measured water surface elevation. 443.468 --
22 Jun Measured discharge and water surface elevation. 443.328 3.996
4 Aug Measured discharge and water surface elevation. 443.173 2.527
24 Sep Measured discharge and water surface elevation. 443.046 0.707
Lake G6
30 May aﬂeenishu;]z?kdgsgggégg ;r;c\i/ ;\tliaotr?,r surface elevation. Surveyed new 443.805@ 3.598
22 Jun Measured discharge and water surface elevation. 443.785@ 2.525
3 Aug Measured discharge and water surface elevation. 443.723@ 1.725
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Table 3.1-1 Hydrology Survey Site Visits, 2014
Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m®s)
Lake G13
30 May g/leena::shur;eadrkdigs:g:égi :Ir;(iil a\{\tliaotr?.r surface elevation. Surveyed new 467.907® 1.090
6 June Measured water surface elevation. 467.893@ .
26 Jun Measured discharge and water surface elevation. 467.835@ 0.716
3 Aug Measured discharge and water surface elevation. 467.821@ 0.678
24 Sep Measured discharge and water surface elevation. 467.708@ 0.188
Lake G474
28 June Eﬂeenishurgzc:kdgsgggggﬁ 233(\1/ :tliaotr?.r surface elevation. Surveyed new 438.246 0.118
Lake H1
28 Apr Attempted to measure water level and discharge. Frozen to bottom.
Measured water surface elevation. No discharge, outlet covered
31 May with ice and snow. Surveyed secondary benchmark geodetic 419.171 0.000
elevation.
2 Jun Measured discharge and water surface elevation. 419.188 0.120
7 Jun Measured discharge and water surface elevation. 419.192 0.125
24 Jun Measured discharge and water surface elevation. 419.088 0.094
30 Jul Measured discharge and water surface elevation. 418.919 0.008
19 Sep Measured discharge and water surface elevation. 418.844 0.0003
Lake 11B
24 Jun Eﬂeenishug]z?kdgsgggégi ;r;c\i/ ;\tliaotr?.r surface elevation. Surveyed new 426.388 5.417
4 Aug Measured discharge and water surface elevation. 426.157 1.931
Lake 12
1 Jun g/leenacshur:;(:kd;sgggég(z glr:a(\j/ a\:\tliaotr?_r surface elevation. Surveyed new 433.394 1.584
3Jun Measured water surface elevation. 433.429 --
23 Jun Measured discharge and water surface elevation. 433.496 4.924
2 Aug Measured discharge and water surface elevation. 433.420 1.991
Sterlet Lake (Lake 13)
1 3un g/leena::shur;eadrkdigs:g:égi :Ir;(iil a\{\tliaotr?.r surface elevation. Surveyed new 440.690® 1.301
6 Jun Measured water surface elevation. 440.720® .
23 Jun Measured discharge and water surface elevation. 440.674® 1.938
2 Aug Measured discharge and water surface elevation. 440.565® 0.736
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Table 3.1-1 Hydrology Survey Site Visits, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m®s)
Lake 1100
1 3un g/leena::shur;eadrkdigs:g:égi 2;?, a\{\tliaotr?.r surface elevation. Surveyed new 437.434@ 0.238
23 Jun Measured discharge and water surface elevation. 437.499® 0.527
2 Aug Measured discharge and water surface elevation. 437.386@ 0.553
24 Sep Measured discharge and water surface elevation. 437.199@ 0.182
Lake J76
3Jun Measured water surface elevation. 418.722 -
7 Jun Eﬂeenishurgzc:kdgsgggggﬁ 233(\1/ :tliaotr?.r surface elevation. Surveyed new 418.715 1287
28 Jun Measured discharge and water surface elevation. 418.556 0.444
4 Aug Measured discharge and water surface elevation. 418.304 0.158
24 Sep Measured discharge and water surface elevation. 418.191 0.036
Lake L1
28 Apr Attempted to measure water level and discharge. Frozen to bottom.
31 May Eﬂeenishug]z?kdgsgggégi ;r‘lac\i/ ;\tliaotr?.r surface elevation. Surveyed new 419294 2184
7 Jun Measured water surface elevation. 418.965 --
28 Jun Measured discharge and water surface elevation. 418.714 0.143
5 Aug Measured discharge and water surface elevation. 417.591 0.006
Paul Lake
29 Apr Measured discharge N/A 0.025

a) Geodetic elevations estimated from adjusting non-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from Light Detection and Ranging (LiDAR) data dated 23 July to 1 Aug, 2013. At sites with geodetic elevations
referenced to Aurora base stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic
water surface elevations originally taken in August 2013.

b) Water surface elevations located at these sites are stream water levels, not lake water surface elevations (referenced to the
centre stream transect).

m = metre; m®/s = cubic metres per second.
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3.2 Hydrometric Stations

Lakes with hydrometric stations installed in 2014 included Lakes BO, C1, E1, E10, G2, I1A, and J1

and Lac du Sauvage and Lac de Gras. Continuous water level hydrographs were derived based on

the Levelogger data. The discharge hydrographs were derived from the Levelogger data using
stage-discharge rating curves considering 2013 and 2014 data in addition to historical data, if available.

3.21 Lake BO Outlet

Lake BO Outlet was visited seven times in 2014, and a continuous hydrograph was derived for the period
of May 28 to September 18, 2014, based on continuous logger data. Details of each site visit are provided
in Table 3.2-1. The hydrographs for Lake BO Outlet are presented in Figure 3.2-1.

Table 3.2-1 Site Visits to Lake BO Outlet, 2014

Lake Water
Surface Elevation
Date Activities (m; geodetic) Discharge (m®/s)
25 Apr Attempted to measure water level and discharge. Frozen to bottom
30 May Measured discharge and water surface elevation. 420.776 0.841
Installed Levelogger sensor.
3 Jun Measu_red wate'r surface elevation. Surveyed new benchmark 420727
geodetic elevation.
7 Jun Measured water surface elevation. 420.665
20 Jun Measured discharge and water surface elevation. 420.580 0.161
30 Jul Measured discharge and water surface elevation. 420.498 0.026
18 Sep Measured discharge and water surface elevation. 420.489 0.003
Removed Levelogger sensor.
m = metre; m%/s = cubic metres per second; “--“ = not measured.
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Figure 3.2-1  Hydrograph for Lake BO Outlet, 2014
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m = metre; m®/s = cubic metres per second.

3.2.2 Lake C1 Outlet

Lake C1 Outlet was visited six times in 2014, and a continuous hydrograph was derived for the period of
May 28 to September 18, 2014, based on continuous logger data. Details of each site visit are provided in
Table 3.2-2. The hydrographs for Lake C1 Outlet are presented in Figure 3.2-2.

Table 3.2-2 Site Visits to Lake C1 Outlet, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m%s)
26 Apr Attempted to measure water level and discharge. Frozen to bottom
30 May Measured discharge and water surface elevation. Installed Levelogger 435.490 0.144
sensor.
3 Jun Measured water surfacg elevatlt_)n and outlet channel profile. Surveyed 435.535 _
new benchmark geodetic elevation.
20 Jun Measured discharge and water surface elevation. 435.461 0.189
30 Jul Measured discharge and water surface elevation. 435.393 0.040
18 Sep Measured dlscharg_e and water surface elevation. Surveyed new 435333 0.002
benchmark geodetic elevations. Removed Levelogger sensor.
m = metre; m®/s = cubic metres per second; “--“= not measured.
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Figure 3.2-2  Hydrograph for Lake C1 Outlet, 2014
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m = metre; m%/s = cubic metres per second.

3.2.3 Lake E1 QOutlet

Lake E1 Outlet was visited eight times in 2014, and a continuous hydrograph was derived for the period
of May 28 to September 18, 2014, based on continuous logger data. Details of each site visit are provided
in Table 3.2-3. The hydrographs for Lake E1 Outlet are presented in Figure 3.2-3.

Table 3.2-3 Site Visits to Lake E1 Outlet, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m3/s)
26 Apr Attempted to measure water level and discharge. Frozen to bottom.
31 May Measured water surface elevation. Installed Levelogger sensor. 418.079 _
Surveyed new benchmark.
3 Jun Measured water surface elevation. 418.127 -
6 Jun Measured discharge and water surface elevation. Surveyed new 418.029 4.728
benchmark.
21 Jun Measured discharge and water surface elevation. 417.907 2.112
27 Jun Measured discharge and water surface elevation. 417.896 2.350
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Table 3.2-3 Site Visits to Lake E1 Outlet, 2014
Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (ms)
1 Aug Measured discharge and water surface elevation. 417.829 1.122
18 Sep Measured discharge and water surface elevation. Removed 417.715 0.346
Levelogger sensor.
m = metre; m®/s = cubic metres per second; “--“= not measured.
Figure 3.2-3  Hydrograph for Lake E1 Outlet, 2014
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3.2.4 Ursula Lake (Lake E10) Outlet

Ursula Lake (Lake E10) Outlet was visited five times in 2014, and a continuous hydrograph was derived
for the period of May 28 to September 18, 2014, based on continuous logger data. Details of each site
visit are provided in Table 3.2-4. The hydrographs for Ursula Lake (Lake E10) Outlet are presented in
Figure 3.2-4.

Table 3.2-4 Site Visits to Ursula Lake (Lake E10) Outlet, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (ms)
30 May gﬂeias?)lf—red discharge and water surface elevation. Installed Levelogger 463.344@ 0.907
7 Jun Measured discharge and water surface elevation. 463.376® 0.914
26 Jun Measured discharge and water surface elevation. 463.365® 0.935
1 Aug Measured discharge and water surface elevation. 463.333@ 0.862
19 Sep glleenassourred discharge and water surface elevation. Removed Levelogger 463.218@ 0.147

a) Geodetic elevations estimated from adjusting non-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from LIDAR data dated 23 July to 1 August, 2013. At sites with geodetic elevations referenced to Aurora base
stations (Aurora 2013), LIDAR water surface elevations were in within 0.20 m agreement with geodetic water surface elevations
originally taken in August 2013.

m = metre; m*/s = cubic metres per second.
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Figure 3.2-4  Hydrograph for Ursula Lake (Lake E10) Outlet, 2014
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3.25 Lake G2 Outlet

Lake G2 Outlet was visited seven times in 2014, and a continuous hydrograph was derived for the period
of May 28 to September 18, 2014, based on continuous logger data. Details of each site visit are provided
in Table 3.2-5. The hydrographs for Lake G2 Outlet are presented in Figure 3.2-5.

Table 3.2-5 Site Visits to Lake G2 Outlet, 2014

Lake Water Discharge
Date Activities Surface Elevation jarg
. ; (m?/s)
(m; geodetic)
26 Apr Attempted to measure water level and discharge. Frozen to bottom.
28 May Installed Levelogger sensor. -- -
29 May Measured dlscharg_e and Wgter surface elevation. Surveyed new 422 853 5208
benchmark geodetic elevation.
5 Jun Measured discharge and water surface elevation. 422.681 3.514
22 Jun Measured discharge and water surface elevation. 422.793 6.367
1 Aug Measured discharge and water surface elevation. 422.652 3.847
19 Sep Measured discharge and water surface elevation. 422595 1.000
Removed Levelogger sensor.
m = metre; m°/s = cubic metres per second; “--“ = not measured.
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Figure 3.2-5 Hydrograph for Lake G2 Outlet, 2014
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m = metre; m®/s = cubic metres per second.

3.2.6 Lake I11A Outlet

Lake 11A Outlet was visited six times in 2014, and a continuous hydrograph was derived for the period of
May 29 to September 18, 2014, based on continuous logger data. Details of each site visit are provided in
Table 3.2-6. The hydrographs for Lake I11A Outlet are presented in Figure 3.2-6.

Local outlet conditions (i.e., large boulders with predominant interstitial flow) make for difficult discharge
measurements at low water elevations. A low level of confidence was assigned to the September
discharge measurement and the September water level surveys. The hydrograph for the period of the
season between the July 31 deployment and the retrieval on September 19 was highlighted and marked
as having a low confidence level. Additional site visits and investigation into the local outlet conditions
may help provide more information into the site specifics and outflow characteristics at low water levels.
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Table 3.2-6 Site Visits to Lake I1A Outlet, 2014
Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m3s)
29 May Installed Levelogger sensor. -- --
1 Jun Measured discharge and water surface elevation. 424.861 4.893
7 3un Measured discharge and wat_er surfa(_:e elevation. 424.836 4331
Surveyed benchmark geodetic elevation.
23 Jun Measured discharge and water surface elevation. 424.909 5.487
31 Jul Measured discharge and water surface elevation. 424.758 3.236
19 Sep Measured discharge and water surface elevation. 424.626° 0.971
Removed Levelogger sensor.

a) Reported lake water surface elevation is the surveyed water surface elevation at the outlet of Lake I1A.

m = metre; m°/s = cubic metres per second; “--“ = not measured.

Figure 3.2-6

Hydrograph for Lake I1A Outlet, 2014
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3.2.7 Lake J1 Outlet

Lake J1 Outlet was visited six times in 2014, and a continuous hydrograph was derived for the period of
May 29 to September 19, 2014, based on continuous logger data. Details of each site visit are provided in
Table 3.2-7. The hydrographs for Lake J1 Outlet are presented in Figure 3.2-7. The outlet channel at
Lake J1 is a wide boulder garden, which is difficult to gauge with a high level of confidence. There is
therefore higher uncertainty in the discharge hydrograph produced at this site.

Table 3.2-7 Site Visits to Lake J1 Outlet, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m®s)
28 Apr Attempted to measure water level and discharge. Frozen to bottom
29 May Installed Levelogger sensor. -- --
2 3un Measured dlscharg_e and W_ater surface elevation. Surveyed 417.259 1,014
benchmark geodetic elevations.
24 Jun Measured discharge and water surface elevation. 417.311 2.896
31 Jul Measured discharge and water surface elevation. 417.249 1.287
19 Sep Measured discharge and water surface elevation. Removed 417171 0.055
Levelogger sensor.
m = metre; m®/s = cubic metres per second; “--“= not measured.
Figure 3.2-7 Hydrograph for Lake J1 Outlet, 2014
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3.2.8 Lac du Sauvage Outlet

Lac du Sauvage Outlet was visited six times in 2014, and a continuous hydrograph was derived for the
period of May 29 to September 18, 2014, based on continuous logger data. Details of each site visit are
provided in Table 3.2-8. The hydrographs for Lac du Sauvage Outlet are presented in Figure 3.2-8.

Table 3.2-8 Site Visits to Lac du Sauvage Outlet, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m%s)
28 Apr Measured discharge and water surface elevation. 415.515@ 0.231
29 May Measured discharge and water surface elevation. Installed 415.810 3.628
Levelogger sensor.
6 Jun Measured water surface elevation 415.987 --
26 Jun Measured discharge and water surface elevation. 416.155 13.484
31 Jul Measured discharge and water surface elevation. 416.149 15.313
23 Sep Measured discharge and water surface elevation. Removed 415.855 2801
Levelogger sensor and surveyed secondary benchmark.
a) Measured at the centre of Lac du Sauvage Narrows, downstream of the lake outlet.
m = metre; m®/s = cubic metres per second; “--“= not measured.
Figure 3.2-8  Hydrograph for Lac du Sauvage Outlet, 2014
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3.2.9 Lac de Gras

The Lac de Gras Outlet was visited six times during the 2014 field season and a continuous hydrograph
was derived for the period of May 29 to September 23, 2014, based on continuous logger data. Details of
each site visit are provided in Table 3.2-9. The hydrographs for the Lac de Gras Outlet are presented in
Figure 3.2-9.

Water levels at the Lac de Gras Outlet were observed to be affected by seiching due to extreme westerly
winds in late September. The seiches are typically caused by strong winds causing surface friction that
pushes the water from one end of the lake to the other, in the direction of the wind. Field measurements
such as those on September 23, 2014 are likely to be affected by seiching and appear with an offset from
the hydrograph. Future data collected as part of continuing baseline studies, including water level data
loggers installed from September 2014 over the 2014/2015 winter season, are expected to provide
additional water level data from late September 2014 to confirm the presented results.

Table 3.2-9 Site Visits to Lac de Gras Outlet, 2014

Lake Water
Surface Elevation Discharge
Date Activities (m; geodetic) (m®s)
29 May Installed Levelogger sensor. 415.556
43un Measured water surface elevation. Surveyed geodetic elevations of 415.598 _
site benchmarks.
5Jun Measured discharge and water surface elevation. 415.653 13.682
25 Jun Measured discharge and water surface elevation. 415.751 16.727
1 Aug Measured discharge and water surface elevation. 415.838 -
23 Sep Measured discharge and water surface elevation. Removed 415.628@ 12.067
Levelogger sensor.

a) Reported lake water surface elevation is the surveyed water surface elevation (confirmed by installed staff gauge) at the outlet of
Lac de Gras.

m = metre; m®/s = cubic metres per second; “--“= not measured.
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Figure 3.2-9  Hydrograph for Lac de Gras Outlet, 2014
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3.2.10 Water Yields

The hydrometric stations with continuous lake water levels monitoring have estimated discharge
hydrographs produced with the rating curves. For these stations, water yields were calculated for the
open water season from June 1 to August 31, based on derived daily values and are presented in
Table 3.2-10.

Table 3.2-10 Water Yields Values for the Automated Stations in the Project Area,
from June 1to August 31, 2014

Watershed Area Runoff Volume Water Yield

Watershed Name (km?) (million m%) (mm)
Lac de Gras Watershed 4,130 145.045 35.1¥
Lac du Sauvage Watershed 1,461 97.899 67.0
BO Watershed 14.24 0.721 50.6
C1 Watershed 9.15 0.714 78.1
E1 Watershed 208.08 14.849 71.4
E10 Watershed 94.25 6.631 70.4
G2 Watershed 333.89 26.204 78.5
I11A Watershed 423.99 32.654 77.0
J1 Watershed 170.57 13.774 80.8

a) Low value water yield over this period is indicative of the storage and attenuation in Lac de Gras, and greater sustained flows
outside of the June to August period.

km? = square kilometres; m® = cubic metres; mm = millimetres.
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4 SUMMARY

To supplement the 2013 baseline program (Annex X of the DAR), a 2014 hydrology field program was
completed to collect additional baseline data. Data collected in 2013 were limited to late summer surveys
(August and September) and did not include winter hydrology data.

New monitoring sites in 2014 included outlets at Lac de Gras (visited in 2013, but no data collected),
Lakes Ac35, BO, C1, D1, and Afl, and Duchess Lake. A total of five site visits were completed between
April and September 2014, representing conditions both during winter, and the open-water season from
freshet until late September.

During the April site visit, lake ice thicknesses, lake outlet conditions (open, ice-covered, or frozen to
bottom) and discharges were measured or observed. During the four visits during and after break-up,
(late May to late September), water levels and discharges were measured, lake outlet transects were
surveyed at new sites, and photos and observations were taken.

This report and its appendix provide the supplemental baseline data collected from lakes and streams
within the study area in 2014 at a total of 32 sites, including 9 sites with continuous hydrometric
monitoring. At the hydrometric stations, continuous water level measurements and lake outlet
stage-discharge rating curves (see Appendix A) were used to derive discharge hydrographs over the
period of water level measurements and to estimate the basin water yield. This report is intended to
supplement the field data collected as part of the 2013 hydrology baseline report (Annex X of the DAR).
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Abbreviations

Abbreviation

Definition

no available data

Apr April

Aug August

BM benchmark

BM_Read survey reading on top of benchmark
CorrFact correction factor

cov coefficient of variation

DMG distance made good

Disch. discharge

GPS global positioning system

ID identification

Int. interval

ISO International Organization for Standardization
Jun June

Jul July

LDB left downstream bank

LEW left edge water

LIDAR Light Detection and Ranging
Loc location

MeasD measurement depth

MAX maximum

MBTotal moving bed test total

MeanV mean velocity

MIN minimum

ppt Salinity — parts per thousand

Q or TotalQ total discharge

Qi partial discharge

RTK Real Time Kinematic

Sep September

SNR signal to noise ratio

Stats Statistics

StdDev standard deviation

Temp temperature

UT™m Universal Transverse Mercator
Vel velocity

Ver version

WL_Elev water level elevation calculated after survey
WL_Read survey reading for water level
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Unit Definition

# number

% percent

%Dep percent depth

%Q percent of total discharge
< less than

°C or degC degrees Celsius
dB decibel

deg degree

m metre

m/s metres per second
mA2 or m? square metre

m~3/s or m%/s

cubic metres per second
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Al INTRODUCTION

This appendix presents the hydrometric data collected during the 2014 field season.

Section A2 presents the ice thickness measured during the late winter program, between April 25 and 29,
2014. Additional information, including discharge measurements, water level surveys, and outlet
conditions at visited lake outlets, is provided in Sections A3 and A4.

Section A3 presents the water level surveys and discharge measurements taken at the locations with no
continuous water level monitoring instruments. Additional information for each site includes the
benchmark coordinates, stage datum, and site photographs for sites only visited in 2014 (i.e., Lake Ac35
Outlet, Lake D1 Outlet, and Lake C1 Outlet).

Section A4 presents the water level surveys and discharge measurements performed at each hydrometric
station with a continuous water level monitoring instrument. Additional information for each site includes
the benchmark coordinates, stage datum, and site photographs, for sites only surveyed in detail in 2014
(i.e., Lac de Gras Outlet). For each site, the updated 2014 rating curve, using available 2013 and 2014
hydrometric data and derived daily lake water levels and outlet discharges, are provided. These stations
have water level and discharge hydrographs presented in the main body of the report.
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A2  WINTER SURVEYS - ICE THICKNESS

Table A2-1 presents the summary of the ice thickness measurements program, part of the 2014 winter
survey program in the Baseline Study Area (BSA).

Table A2-1 Winter Surveys, Ice Thickness April 2014
Easting Northing Total
UTM 12N UTM 12N Ice Thickness Water Depth
Date Lake Name Station (m) (m) (m) (m)
25-Apr-14 Duchess Lake Af-1 Bottom 542155 7173731 1.7 12.0
25-Apr-14 Duchess Lake Af-7-Bottom 541367 7174902 2.0 11.0
26-Apr-14 Lake Afl Af-10-Mid 538299 7176361 18 4.0
25-Apr-14 g_grli(se“gi)Lake Christine-1-Mid 539626 7163705 2.0 5.0
25-Apr-14 Lake C1 C-L1-Bottom 537612 7167085 1.6 18.0
26-Apr-14 g_glf(gt%'é‘;‘ke Counts-1-Bottom 534303 7169862 2.0 9.0
26-Apr-14 Lake E1 E-L1-1-Bottom 535065 7174657 1.8 9.0
29-Apr-14 Paul Lake PL-1-Bottom 533179 7173835 1.9 7.0
29-Apr-14 Paul Lake PL-3-Bottom 528681 7172550 1.9 11
29-Apr-14 Paul Lake PL-5-Mid 525859 7171047 1.9 4.0
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A3 HYDROLOGY SURVEYS
A3.1 Lake Ab13 Outlet

Benchmark Coordinates UTM Zone 12
Easting 552078.436 m
Northing 7161601.860 m
Elevation 417.899 m (geodetic)
Datum Elevation 415.568 m (geodetic)

Table A3.1-1 2014 Hydrometric Data at Lake Ab13 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (ms)
31-May-2014 12:30 416.324 1.268
3-Jun-2014 17:20 416.351
7-Jun-2014 11:10 416.270
26-Jun-2014 11:30 416.160 0.306
4-Aug-2014 15:30 416.080 0.036
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Table A3.1-2 Discharge Sheet — Lake Ab13 Outlet, 31 May 2014

32

Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name AB13_May31.WAD Site Name
Start Date and Time 2014/05/31 12:34:46 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category IS0 | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 5.3%
Software Ver 2.20 Discharge m~3/s Velocity 1.5% 7.0%!
! 0, 0,
= o
Averaging Int. 15 # Stations 20 # Stati 2'5% |
Start Edge LEW Total Width 29.000 ki -
Mean SNR 18.1d8  Total Area 8.835 Overall 3.7% _8.9%
Mean Temp 3.47 °C Mean Depth 0.305
Disch. Equation Mid-Section Mean Velocity 0.1435
Total Discharge 1.2680
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
o 12:3¢ 0.00 None|  0.000 0.0 0.0, 0.0000 1.00, 0.0000, 0.000| 0.0000 0.0
1 12:34 1.50 0.6 0.300 0.6 0.120, 0.0419 1.00, 0.0419 0.450{ 0.0189 1. 5]
21 12:35 3.00 0.6/ 0.320 0.6 0.128 0.1603 1.00, 0.1603 0.480{ 0.0769| 6. 1]
3 12:36]  4.50 0.6  0.420 0.6, 0.168 0.2425 1.00 0.2425 0.630 0.1528 12.0|
4 12:37]  6.00 0.6, 0.480 0.6 0.192]  0.1540 1.00 0.1540 0.720 0.1109] 8.7
5| 12:39] 750 0.6| 0.350 0.6| 0.144| 0.1522 100| 0.1522| 0.540| 0.0822| 6.5
6 12:40| 9.00 0.6  0.360 0.6, 0.144 0.2541 1.00] 0.2541 0.540| 0.1372 10.8}
7| 12:41 10.50 0.6| 0.320 0.6 0.128| 0.21%6 1.00| 0.2i45| 0.480| 0.1030| 8.1
8| 12:43| 12.00 0.6 0.320 0.6 0.128| 0.2493 100| 0.2993] 0.480 0.1197] 9.4
9| 12:45 13.50 0.6| 0.360 0.6| 0144 0.1232 1.00| 0.1232| 0.5%0| 0.0665| 5.2
10| 12:47 15.00 0.6| 0.390 0.6| 0.135| 0.1310 100| 0.1410| 0.510) 0.0719| 5.7
11| 12:48| 16.50 0.6| 0.390 0.6 0.136| 0.1161 1.00| 0.1161| 0.510| 0.0592| 4.7
12| 12:49| 18.00 0.6| 0.340 0.6 0.136| 0.1133 1.00| 0.1133| 0.510| 0.0578| 4.6
13| 12:50, 19.50 0.6,  0.460 0.6 0.184 0.0813 1.00, 0.0813 0.690| 0.0561 4.4
14 12:51 21.00 0.6 0.200 0.6, 0.080| 0.1128 1.00] 0.1128] 0.300] 0.0338 2.7
15( 12:52 22.50 0.6/ 0.320 0.6 0.128) 0.1037 1.00] 0.1037 0.480 0.0498] 3.9]
16| 12:53 24.00 0.6 0.200 0.6,  0.080 0.0885 1.00 0.0885 0.300| 0.0266 2.1
17l 12:54 25.50 0.6 0.240 0.6, 0.096| 0.0168 1.00, 0.0168] 0.360 0.0060| 0.5
18| 12:55| 27.00 0.6| 0.180 0.6 0.072| 0.1229 00| 0.1229]| 0.315 0.0387| 3.1
19( 12:55 29.00 None|  0.000 0.0 0.0, 0.0000 1.00, 0.0000{ 0.000f 0.0000( 0.0}
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Table A3.1-3 Discharge Sheet — Lake Ab13 Outlet, 26 June 2014
Dlscharge Measurement Summary e Eamnadbit A
File Information Site Details
Fle Name AB1UNZ2.WAD Ste Name
Rart Date and Time 2014/05/25 11:0554 Operator(s) DCKB
System Information Units  (Metrkc unrs) | | Discharge Uncertainty
Sersor Type FowTracker | | Ditance m ~ Category 150 Stats |
Senal 2 P4017 Velooy m/s Amxuracy 1.0% 1.0%]
CPU Firmw are Version 39 Area m*2 D=pth 0.3%  47%|
Sofware Ver 230 Dixharge m*3s Ve ty 1.0% 73%
Mounting Correction 0.0% [ Wedth 0.2%  0.%|
Averaging Int. 20 # Stations 3 & Shlns o
Rt Edge = Totsl Widkh 25500 Overall e
Mean SNR 13948 Totsl Arms 5170
Mean Temp 1583 °C Mean Depth 0203
Dizch. Equation Mid-Section  Mean Velooly 0.0583
Total Discharge 0.3064
Measurement Results
S | Clock  Loc Method = Depth % Dep ‘ MeasD Vel  CorrFact | MeanV  Area Flow %Q
o 11:05 000 Men 0.000 00 0.0 0.0000 100 0.0000 0000 00000 00
1| 11:08 100 0.5 0160 0.6 0054 0.0084 .00 0.008¢ 0.150| ©0.0013] 04
| 2| 1108 200 0.6 0.160, 06 0054 0.0840 100, 00840 0160, 00134 44
3 1107 300 05 0200 08 0.020 0.0709 100 0.0709 0200 00142 45|
2108 400 05 0200 05 000 00813 300 00813 0200 00183 53
11:08 500 08 0300 06  0.120 0.0898 100 00898 0300 00289 3
1:11 600 08 0260 06 _ 0.104 0.0372 100 0.0372 0260 00097 32
> 1122 roo 0.6 0260 06 0104 0.044%0 100 00440 0280 00114 3
8 114 800 08 0200 06 0.020 o0.1218 1000 0.1218 0200 00244 39
o 11:15  9.00 05 0.80 08  0.072 0.1483 100 0.1433 0130 00287 8.7
0| 11:17) 10.00 0.6 0120 05 0045 0.0659 1.00, 0.0695 0.135| 00094 3.1
1 uaE 10 08 0120 05  0.048  0.0989 100 0.0889 0120 00118 3.
1:20 12 06 0220 05 0.0283  0.096) 1000 0.091 0. oo1se s
13| 11:23 1275 0. 0.220, 06| 0088 00789, 100 00789, a.}é:&j_ 0.0130] 42
14 11:24 1350 0 0280 05 0.104 0.0719 100 0.0719 0.1 00140 4
I _1.3‘ 1124 1425 o:{ 0300 05 0120 00818 100 0.0815 0225 00139 43
18 11:25 1500 08 0320 06 0.128 0.0585 100 0.0585 0240 00142 4
7| 11:26 1575 0.6 0320 08 0125 0.0055 1.00 00035 0240 00009 03
i 1.5 11:27 1630 0 0240 06 0.0 0.0¢8 1000 0.0448 0130 00081 2
19 11:28 17 0 0340 05  0.135 0.0472 100 0.0472 0O 0.0 3.
20 1129 u% 0 0220 05 0.083 0.0M46 100 0.0446 0. 00074 2.
22 11:30 18 0 0320 05 0.122 0.0333 1000 0.0333 0280 001 3
22 31 1875 06 0280 05 0104 00459 100 00453 0280 oous 3s
23 11:33 2078 05  0.140 056 0.055 0.0162 100 0.0182 0140 O 0.7
2¢| 11:35 2175| 0.6 0140 06 0058 00359 1000 00359 0140 00047 15
25 11:35 227§ 06 0180 06 0.072 0.0308 100 00308 0180 00055 1
2% 11:37 2375 08 0120 05 0048 00333 100 0.0383 0165 00063 2.
27l 11:37 2550 Nond  0.000 00 0.0 0.0000 1000 0.0000 0000 00000 0.0
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Table A3.1-4 Discharge Sheet — Lake Ab13 Outlet, 4 August 2014
B [e
& 2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name AB13AUG4.WAD Site Name
Start Date and Time 2014/08/04 15:34:48 Operator(s) TE KB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.6% 11.7%
Software Ver 2.30 Discharge m~3/s Velocity 2.5% 16.3%
MOUntmg Correction 0.0% Width 0.2% 0.2%
m'-v Methoq 2.8% =
Averaging Int. 20 # Stations 19 # Stations £E :
Start Edge LEW  Total Width 10.000 Overall A7%  20.2%
Mean SNR 18.8 dB Total Area 1.105
Mean Temp 18.20 °C  Mean Depth 0.111
Disch. Equation Mid-Section Mean Velocity 0.0328
Total Discharge 0.0363
Measurement Results
St  Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow %0Q
0| 15:34 0.00 None|  0.000 0.0 0.0, 0.0000 1.00|  0.0000, 0.000 0.0000, 0.0
I| 15:34] 1.00 0.6| 0.160 0.6 0.069  0.0490 1.00 0.04990| 0.160| 0.0078 21.6
2| 15:35) 2.00 0.6 0.120 0.6/ 0.048 0.0993 1.00] 0.0993 0.090, 0.0089 24.6
3| 15:37 2.50 0.6 0.100 0.6/ 0.040| 0.0593 1.00| 0.0593 0.050] 0.0030 8.2
4 15:37  3.00 0.6 0.120 0.6/ 0.048] 0.0557 1.00]  0.0557 0.060, 0.0033 9.2
5{ 15:39 3.50 0.6{ 0.040 0.6 0.016 0.0969 1.00 0.0969 0.020 0.0018| 5.3
6| 15:39] 400 0.6 0.020 0.6 0.008| 0.0261 L00| 0.0261] 0.010] 0.0003] 0.7
7 15:41] 4.50 0.6 0.100 0.6/ 0.040| 0.0326 1.00  0.0326 0.050] 0.0016] 4.5
8| 15:42| 5.00 0.6 0.120 0.6 0.048| 0.0399 1.00 0.0399| 0.060| 0.0024) 6.6
9| 15:44] 5.50 0.6| 0.220 0.6 0.085| 0.009 100| 0.0095| 0.110| 0.0011 2.9
10, 15:46] 6.00 0.6 0.210 0.6/ 0.084 0.0214 1.00] 0.0214 0.105 0.0022 6.2
11| 15:47) 6.50 0.6| 0.060 0.6 0.029 0.0337| 1.00 0.0337| 0.030| 0.00i10, 2.8
12 15:47 7.00 0.6 0.110 0.6| 0.044 0.0317 1.00] 0.0317] 0.055 0.0017 4.8]
13| 15:48| 7.50 0.6 0.110 0.6| 0.044] 0.0149 00| 0.0149| 0.055| 0.0008] 2.3
14 15:49) 8.00 0.6 0.140 0.6 0.056 0.0056 1.00, 0.0056 0.070| 0.0004 1.1
15| 15:50| 8.50 0.6| 0.160 0.6 0.069 0.0071 1.00 0.0071| 0.080| 0.0006| 1.6
16| 15:51| 8.00 0.6| 0.100 0.6 0.040| -0.0113 1.00| -0.0113| 0.050| -0.0006| -1.6
17| 15:51] 9.50 0.6 0.100 0.6 0.040| -0.0058 100\ -0.0058| 0.050| -0.0003 -0.8
18 15:51 10.00 None{  0.000 0.0 0.0 0,0000 1.00 0.0000 0.000 0.0000, 0.0}
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A3.2 Lake Ac35 Outlet

Benchmark Coordinates UTM Zone 12

Easting 541707 m (approximated)®

Northing 7163024 m (approximated)®
Elevation 454.748 m (geodetic, approximated)"”’
Datum Elevation 451.300 m (geodetic, approximated)®

a) UTMs are approximated using a hand-held global positioning system (GPS) unit or a GPS with Real Time Kinematic (RTK)
satellite navigation system not referenced to Aurora base stations; therefore, precision to the nearest metre is reported.

b) Geodetic elevations estimated from adjusting non-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from Light Detection and Ranging (LIDAR) data dated 23 July to 1 August, 2013. At sites with geodetic elevations
referenced to Aurora base stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic
water surface elevations originally taken in August 2013.

Figure A3.2-1 Lake Ac35 Outlet Station — Aerial View of Lake Ac35 and its outlet channel,

28 June 2014
Lac du Sauvag!
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Figure A3.2-2 Lake Ac35 Outlet channel detail (view downstream), 28 June 2014

Table A3.2-1 2014 Hydrometric Data at Lake Ac35 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
28-Jun-2014 12:15 451.618 0.021
5-Aug-2014 15:30 451.494 0.003
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Table A3.2-2 Discharge Sheet — Lake Ac35 Outlet, 28 June 2014
Discharge Measurement Summary R s Sk e
File Information Site Details
File Name AB35.WAD Site Name
Start Date and Time 2014/06/28 12:07:37 Operator(s) DC KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type RowTracker Distance m Category 150 Stats
Serial # P4017 Velodty m/s Acauracy 1.0% 1,
CPU Firmware Version 39 Area m~2 Depth 04%  1.5%
Software Ver 2.30 Discharge m~3/s Velocity 0.9% 1.2%4
Mourting Comrection 0.0% Width 0.1% 0.1%]
Summary st Lt
Averaging Irt. 20 # Qations 21 o :
Start Edge LEW  Total Width 1.150 Overall -
Mean SNR 15.0d8  Total Area 0.246
Mean Temp 20.37°C  Mean Depth 0.214
Disch. Equation Mid-Secion Mean Velocity 0.0858
Total Discharge 0.0211
Measurement Results
St Oock Loc | Method Depth ©%cDep = MeasD Ve Comfact | MeanV | Aea = Fow | %Q
0 12:07 0.00 None  0.000 0.0 00  0.0000 1.00  0.0000 0000 0.0000 0.0
1 12:08 0.05 0.6 __ 0100 0.6 0.040, 0.0862 1.00| 0.0862| 0.008 _0.0005 23|
2 1211 0.9 0.6  0.240 0.6 009 _ 0.0882 1.00  0.0882 0024 0.0021 10.0
3 1213 0.2 0.6 0.250 0.6 0100  0.0822 1.00 0.0822 0025 0.0021 .
4 12:13 0.35 06  0.250 06 0100  0.0838 1.00 0.-_9!3% 0019 0.0016 7-3
5 12:14 0.40 06  0.220 0. 0088  0.087 1.00  0.0872 0011 0.0010 4.
6 12:15 0.45 0.6 0.220 0.6 0088 0.0918 1.00  0.091§ 0011 0.0010 4.8
7 12:15 0.50 06 0.220 0.6 0088  0.0927 1.000  0.0927 0011 0.0010 4.8
8 1216 0.55 0.6 0.220 0.6 0088 0.0917 1.00  0.0917 0011 0.0010 4.8
9  12:16 0.60 0.6  0.220 0.6 0088  0.0978 1.000  0.0578 o011 00011 5.1
10 12:17 0.65 06 0.240 0.6 00%  0.0584 1.000  0.0984 0012 0.0012 5.6
11 12:18 0.70 0.6 0240 06| 009 01051 1.00| 01051 0.0i12] 00013 60
12 12118 0.75 0.6 0.240 0.6 009  0.1085 1.00  0.1085 0012 0.0013 6.2
12 12:20 0.80 0.6  0.240 0.6  00% 0.1133 .00 0.1133 0012 00014 6.4
14  12:20 0.85 06 0.240 0.6 005  0.1057 1.00  0.1057 0012 0.0013 6.0
| 15 12:21 0.90 0.6  0.240 0.6  00%  0.0935 1.000  0.0935 0012 0.001 5,%
16 12:21  0.95 0.6 0.240 o.ﬁ 00%, _ 0.0750 1.00  0.0750( 0012 o.ooo; 4,
| 17| 12:22| 100 0.6 0240 o. 0.09__0.0566 1.00| 00566 0.012| 0.0007, 32
| 18 12:25  1.08) 0.6  0.220 0.6 0088  0.0504 1.00  0.0504 0011  0.0006 2.6}
19 12:26 1.10 0.6 0180 0.6 0072 00215 1.00] 00215 0009 0.0002 0%
20 12:26 1.19 None  0.000 0.0 00  0.0000 1.00  0.0000 0000 0.0000 0.0
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Table A3.2-3 Discharge Sheet — Lake Ac35 Outlet, 5 August 2014
B
&8
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name AC35AUGS.WAD Site Name
Start Date and Time 2014/08/05 09:45:40 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%| 1.0%)
CPU Firmware Version 3.9 Area m”~2 Depth 0.5%| 3.8%
Software Ver 2.30 Discharge m~3/s Velocity 24.9%  7.0%
Mounting Correction 0.0% width 0.2% 0.2%
Summary Method 2.4:/9 -
Averaging Int. 20 # Stations 22 # Stations 23N ]
Start Edge LEW Total Width 1.150 Overall o W |
Mean SNR 15.4 dB Total Area 0.124
Mean Temp 13.76 °C  Mean Depth 0.108
Disch. Equation Mid-Section Mean Velocity 0.0214
Total Discharge 0.0027
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrfFact | MeanV | Area Flow | %Q
0| 09:45 0.00 None|  0.000 0.0 0.0,  0.0000 1.000  0.0000, 0.000] 0.0000, 0.0
1| 09:45| 0.05] 0.6| 0.000 0.6| 0.000| -0.0042 00| 0.0000] 0.000] 0.0000] 0.0
2| 09:96| 0.10 0.6| 0.000 0.6| 0.000| 0.0004 1.00| 0.0000| 0.000, 0.0000 0.0
3| 09:46| 0.15] 0.6 0.110 0.6 0.044| -0.0010 1.00| -0.0010| 0.006| 0.0000| 0.2
4| 09:47| 0.20 0.6| 0.110 0.6 0.044| -0.0067| 1.00| -0.0067| 0.006| 0.0000| -1.4
5| 09:48| 0.25] 0.6| 0.120 0.6| 0.048 0.0210 1.00| 0.0210| 0.005] 0.0001] 4.7
6| 09:50| 0.30 0.6| 0.120 0.6 0.048 0.0288 1.00 0.0288| 0.006| 0.0002| 6.5
7| 09:51] 0.35 0.6| 0.130 0.6| 0.052| 0.0387 100| 0.0387| 0.007 0.0003] 9.5
8| 09:51] 0.40 0.6| 0.130 0.6| 0.052| 0.0520 100| 0.0520| 0.007 0.0003| 12.7|
9 09:52 0.45 0.6/ 0.130 0.6/ 0.052] 0.0620 1.00]  0.0620, 0.007  0.0004 15.2
10| 09:53| 0.50 0.6 0.130 0.6 0.052| 0.0506 1.00 0.0506| 0.007] 0.0003| 12.4
11| 09:53| 0.55 0.6/ 0.130 0.6| 0.052] 0.0429 1.00] 0.0429 0.007  0.0003 10.5
12| 09:54 0.60 0.6/ 0.130 0.6/ 0.052] 0.0360 1.00]  0.0360, 0.007  0.0002 8.8
13| 09:54/ 0.65 0.6/ 0.130 0.6 0.052 0.0176 1.00 0.0176, 0.007 0.0001 4.3}
14 09:55 0.70 0.6/ 0.130 0.6| 0.052] 0.0243 1.00]  0.0243 0.007  0.0002 5.9]
15| 09:56| 0.75 0.6| 0.130 0.6| 0.052| 0.0234 100| 0.0233] 0.007 0.0002| 5.7
16| 09:56| 0.80 0.6 0.140 0.6| 0.055| 0.0121 L00| 0.0121| 0007 0.0001] 3.2
17 09:57| 0.85 0.6/ 0.130 0.6 0.052 0.0153 1.00 0.0153 0.007 0.0001 3.7
18| 09:57| 0.90 0.6| 0.130 0.6 0.052| 0.0069 1.00 0.0069| 0.007\ 0.0000| 1.7
19| 09:58| 0.95 0.6| 0.150 0.6| 0.060| -0.0095 1.00| -0.0095| 0. -0.0001| -2.7|
20| 09:59| 1.00 0.6| 0.150 0.6 0.060| -0.0012 1L00| -0.0012| 0.015| 0.0000| 0.7
21 09:59) 1.15 None|  0.000 0.0 0.0,  0.0000 1.000  0.0000, 0.000, 0.0000 0.0
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A3.3 Lake Afl Outlet

Benchmark Coordinates UTM Zone 12
Easting 539744.188 m
Northing 7174391.714 m
Elevation 418.587 m (geodetic)
Datum Elevation 416.527 m (geodetic)

Table A3.3-1 2014 Hydrometric Data at Lake Afl Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
26-Apr-2014 09:00 -- Frozen to bottom
30-May-2014 15:15 417.148 10.38
4-Jun-2014 13:05 417.181
21-Jun-2014 12:50 417.122 2.359
3-Aug-2014 09:30 416.870 1.004
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Table A3.3-2 Discharge Sheet — Lake Afl Outlet, 30 May 2014

&8

Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name AF1_May30.WAD Site Name
Start Date and Time 2014/05/30 15:04:36 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 1SO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 3.4%
Software Ver 2.20 Discharge m~3/s Velocity 1.7%  4.2%
i -7 k-7
B T
Averaging Int. 15 # Stations 21 % Stations 2' T :
Start Edge LEW Total Width 30.000 :
Mean SNR 22.8d8  Total Area 13.170 Overall 3.6% S55%
Mean Temp 0.57°C Mean Depth 0.439
Disch. Equation Mid-Section Mean Velocity 0.7881
Total D'Bcharge 10.3798
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 15:04 0.00 None 0.000 0.0 0.0 0.0000 1.00f 0.0000, 0.000, 0.0000{ 0.0
1 15:05 1.50 0.6 0.300 0.6 0,120, 0.2457 1.00 0.2457] 0.450, 0.1106 1.1
2| 15:06| 3.00 0.6| 0.400 0.6 0.160| 0.2932 1.00| 0.2932| 0.600| 0.1759| 1.7
3 15:07 4,50 0.6/ 0.400 0.6 0.160| 0.3847 1.00f 0.3847] 0.600, 0.2308] 2.2
4 15:08 6.00 0.6 0.430 0.6 0,192 0.7420 1.00 0.7420 0.720, 0.53420 5.1
5 15:09 7.50 0.6/ 0.480 0.6 0.192 0.9180 1.00f 0.9180, 0.720, 0.6610{ 6.
6 15:10 9.00 0.6/ 0.660 0.6 0.264 0.9097 1.00{ 0.9097 0.990, 0.5006 8.7!
7 15:11 10.50 0.6 0.560 0.6 0.224 0.9289 1.00 0.9289 0.840, 0.7803 7. 5]
8 15:11 12.00 0.6/ 0.580 0.6 0.232 0.7658 1.00{ 0.7658 0.870, 0.6662 6.4]
9 15:120 13.50 0.6/ 0.540 0.6 0.216 1.1562 1.00 1,1562] 0.810{ 0.9365| 9.0]
10 15:14 15.00 0.6 0.660 0.6 0.264 0.8346 1.00 0.8346| 0.990, 0.8263 8.0]
11 15:15 16.50 0.6/ 0.660 0.6 0.264 0.9823 1.00{ 0.9823 0.990, 0.9725| 9.4]
12 15:16) 18.00 0.6/ 0.460 0.6 0.184 0.7547 1.00| 0.7547] 0.6%0, 0.5207] 5.0}
13 15:17] 19.50 0.6 0.400 0.6 0.160| 0.6445 1.00 0.6445 0.600 0.3867 3.7
14  15:18 21.00 0.6 0.360 0.6 0.144 1.0745 1.00 1.0745 0.540{ 0.5802 5.6
15 15:19 22.50 0.6/ 0.400 0.6 0.160| 1.0446 1.00 1.0446] 0.600{ 0.6268| 6.0}
16 15:20 24.00 0.6 0.240 0.6 0.096| 0.8424 1.00 0.8424 0.360, 0.3033 2.9|
177 15:21 25.50 0.6/ 0.300 0.6 0.120| 0.8568 1.00[ 0.8568| 0.450, 0.3856| 3.7
18| 15:22) 27.00 0.6/ 0.500 0.6 0.200 0.6428 1.00{ 0.6428 0.750, 0.4821 4.6
19| 15:24) 28.50 0.6| 0.400 0.6 0.160| 0.9993 1.00| 0.9993| 0.600| 0.2996| 2.9
20, 15:24 30.00 None 0.000 0.0 0.0 0.0000 1.00{ 0.0000, 0.000, 0.0000{ 0.0}
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Table A3.3-3 Discharge Sheet — Lake Afl Outlet, 21 June 2014

Discharge Measurement Summary e
File Information Site Details
File Name AF1IUN21.WAD Site Name
Start Date and Time 2014/06/21 13:02:53 Operator(s) DC K8
System Information Units (Metric Units) | | Discharge Uncertainty
Senscor Type FoviTracker | | Distance m _ Category | ISO  Stats
Serial # P4017 Velodty m/s Acauracy 1.0% 1.
CPU Rrmwiare Version 39 Area m~2 Depth 0.3% 3.7%
Software Ver 2.30 Discharge m~3/s Velocty 0.8%  4.3%
Mournting Comrection 0.0% Width 0.1% 0.1%
Summary rest::d :.:x -
Averaging Int. 20 # Qations 34 L 2 5
Start Edge LEW Total Width 33.000 Overall i .
Mean SNR 14.7d8  Total Area 6.580
Mean Temp 5.29 eC Mean Depth 0.199
Disch. Equation Mid-Sedion Mean Velocity 0.3585
Total Discharge 2.3588
Measurement Results
St| dock Loc | Method | Depdn . %Dep | MeasD ve Conmfact | MeanV Area Flow | %Q
o 13:02 0.0 None o.o 0.0 0.0000 1.00  0.0000 0000 0.0000 0.0
1| 1302 100 0.6 0.150 08 0 0.0579| 1,00 00579 0.150 0.0087| 04
2 13:04 2.00 0.8 0.1 0.6f  0.056 0.1553 1.000  0.1553 0140 0.0217, 0.9
3 1305 3.00 0.6 0170 0.8 0.088 0.28% 1.00] 02834 0170 o0.0492 21|
4 13:06  4.00 0.6  0.130 0.6 0052 0.3432 1.000 03432 0130 0.0446 la
S 13:09 5.00 0.6 0.130 0.6  0.052 0.3684 1.00 03684 0430 0.0479 2.
6 13:10 6.00 0.6 0.130 0.6  0.052 0.1722 1.00  0.1722 0130 0.0224 0.9
7 1311 7.00 0.6 0.100 0.6  0.040 0.2808 1.00 02808 0100 0.0281 1.2
8 13:11  8.00 0.6  0.100 0.6  0.040 0.2202 1.00 02202 0100 0.02200 0.9
9 13:12  9.00 0.6 0.130 0.6  0.052 0.3382 1.000 03382 0130 0.0440 1.9
10 13:13  10.00 0.6  0.130 0.6  0.052 0.3186 1.00 03186 0130 0.0414 1.8
11 13:14 11.00 0.6 0.130 0.6  0.052 0.3784 1.000 03784 0130 0.0492 2.1
12| 13:15 12,00 0.6 0220 06 O 0.2431] 1.00 02431 0220 0.0535 2.3
13 13:16 13.00 0.6 0.150 0.6  0.060 0.6015 1.000 0.6015 0150 0.0902 3.8
14  13:19  14.00 0.6  0.180 0.6  0.072 0.4862 1.00  0.4862 0180 0.0875 3.7
15| 13:19 15.00 0.6  0.220 0.6 O 0.4680 1.00 04650 0220 0.1030 4.
16 121 16.00 0.6  0.180 0.6  0.072 0.361 1.00  0.3618 0180  0.0651 2.
| 17] 13:22  17.00 0.8 0.2 0.6  0.09 0.297 1.000 02972 0240 0.0712 3.
| 18 13:23 18,00 0.6 0.200 0.6  0.080  0.5440 1.00  0.5440 0200 0.1088 4.
1 123 15,00 0.6  0.280 0.6 0112 0.6260 1.00 0.6260 0280 0.1753 7.
200 13:24  20.00 0.6  0.280 0.6 0.112 0.5213 1.00  0.5213 0280 0.1460 6.2
21 13:25 21,00 0.6  0.260 0.6  0.104 0.5192 1.00  0.5152 0260 0.1350 5.7
22 13:26 22,00 0.6 0.400 0.6  0.160 0.3770 1.00 03770 0400 0.1508 6.4/
23 13:28 23.00 0.6 0.420 0.6 0.1 0.3616 1.000  0.3616 0420 0.1519 6.4
24| 13:29 24.00 0.6 0380 0.6 0152 0.4341 100 04341 0380 01650 70|
25 13:30 25.00 0.6 0.260 0.6 0.104  0.4838 1.00  0.4838 0260 0.1258 5.3
26 13:31 26,00 0.6 0320 0.6 0128 0.3629 1.00 03629 0320 0.1161 4.9
270 13:32  27.00 0.6 0.160 0.6  0.064 0.3859 1.000 0.3859 0160 0.0617 2.6
28 13:33  28.00 06  0.230 .O-g 0.092  0.2971 1.00  0.2971 0230  0.0683 2;
2% 124 25.00 08 0. 0. 0.112  0.1418 1.00 0.1418’ 0280 0.0397 1.
30 13:35  30.00 0.6  0.200 0.6 0.080  0.0790 1.00  0.0750 0200 p_.gg_a_g_:]
31 13:36  31.00 0.6  0.140 0.6  0.058 0. 1.00 0.2368 04140 0.0332 1.
320 13:37 3200 0.6 0.140 0.6 0.056  0.111 1.00  0.1116 0140 0.0156 0.7
33 13:37  33.00 None 0,000 0.0 0.0 0. 1.00  0.0000 0000 0.0000 0.0
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Table A3.3-4 Discharge Sheet — Lake Afl Outlet, 3 August 2014
B [z
& 2
Discharge Measurement Summary i bty il A 152624
File Information Site Details
File Name AF1AU3.WAD Site Name
Start Date and Time 2014/08/03 09:47:48 Operator(s) TE KB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%, 1.0%|
CPU Firmware Version 3.9 Area m”~2 Depth 0.5% 10.9%:!
Software Ver 2.30 Discharge m”~3/s Velocity 2.0%| 8.8%
Mounting Correction 0.0% Width 0.2%| 0.2%!
m.-v Methoq 2.6%)| -
Averaging Int. 20 # Stations 20 # Stgtions St .
Start Edge LEW Total Width 26.500 Overall 43% 14.0%
Mean SNR 22.5dB Total Area 2.525
Mean Temp 14.04 °C  Mean Depth 0.095
Disch. Equation Mid-Section Mean Velocity 0.3976
Total Discharge 1.0039
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %0Q
0 09:47 0.00 None|  0.000 0.0 0.0, 0.0000 1,00 0.0000/ 0.000, 0.0000, 0.0
1l 09:47] 150 0.6| 0.080 0.6| 0.032| 0.0028 100\ 0.0028] 0.120| 0.0003 0.0
2| 09:50, 3.00 0.6| 0.100 0.6 0.040| 0.0918 1.00| 0.0918| 0.150| 0.0138| 1.4
3| 09:51 4.50 0.6| 0.0%0 0.6 0.016| 0.1971 1.00| 0.1971| 0.060| 0.0118| 1.2
4| 09:53 6.00 0.6\ 0.040 0.6 0.016| 0.20%9 1.00| 0.2099| 0.060| 0.0123 1.2
5 09:57 750 0.6| 0.100 0.6 0.040| 0.3131 00| 0.3131] 0.175| 0.0548] 5.5
6, 09:58 9.50 0.6, 0.080 0.6 0.0321 0.1746 1.00] 0.1746| 0.120, 0.0210, 2.1
7 09:59 10.50 0.6/ 0.100 0.6/ 0.040| 0.1678 1.00] 0.1678) 0.125 0.0210, 2.1
8 10:00 12.00 0.6/ 0.100 0.6  0.040| 0.7178 1.00] 0.7178) 0.150] 0.1077 10.7
9 10:01 13.50 0.6/ 0.160 0.6/ 0.064 0.5131 1.00] 0.5131 0.240 0.1231 12.3|
10| 10:02| 15.00 0.6| 0220 0.6 0.088| 0.6773 1.00| 0.6773| 0.330| 0.2235 22.3
11 10:03 16.50 0.6, 0.220 0.6 0.088] 0.4894 1.00] 0.,4894 0.330, 0.1615 16.1
12| 10:04 18.00 0.6, 0.060 0.6 0.024 0.5166) 1.00] 0.5166/ 0.075 0.0387 3.9]
13| 10:05| 19.00 0.6| 0.200 0.6 0.080| 0.5986 100 0.598| 0.200| 0.1197 119
14 10:06, 20.00 0.6, 0.090 0.6 0.035{ 10.2697 1.00| 0.2697 0.090, 0.0243 2.4
15| 10:07] 21.00 0.6/ 0.090 0.6/  0.036] 0.2347 1.00] 0.2347, 0.090 0.0211 2.1
16| 10:08 22.00 0.6] 0.060 0.6]  0.024 0.2353 1.00] 0.2353 0.075 0.0176] 1.8]
171 10:12] 23.50 0.6/ 0.060 0.6/  0.024 0.1373 1.00| 0.1373 0.075 0.0103 10|
18| 10:131 24.50 0.6, 0.040 0.6 0.016{ 10.3562] 1.00] 0.3562] 0.060 0.0214 2.1
19| 10:131 26.50 None|  0.000 0.0 0.0, 0.0000 1.00, 0.0000/ 0.000, 0.0000 0.0
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A3.4 Duchess Lake Outlet

Benchmark Coordinates UTM Zone 12
Easting 542882.746 m
Northing 7171863.272 m
Elevation 418.495 m (geodetic)
Datum Elevation 415.000 m (geodetic)

Table A3.4-1 2014 Hydrometric Data at Duchess Lake Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (ms)
28-Apr-2014 08:40 -- 0.089
4-Jun-2014 13:50 415.944 --
27-Jun-2014 08:00 416.125 8.326
1-Aug-2014 15:00 416.230 -

Table A3.4-2 Discharge Sheet — Duchess Lake Outlet, 28 April 2014

Waterbody: Duchess Lake Date 28-Apr-14
Crossing ID: Duchess Lake Outlet Start Time 8:10
End Time 8:50
BM UTM12 Location Survey
East 542883 | BM_read 1.052 Meter Type: FlowTracker
North 7171863 | WL_read 2.261 Total Discharge 0.089 (m3/s)
Elevation 418.495 | WL_Elev 417.287 Crew: DC, TE
Station Distance Total Ice Active VELOCITY
Start from LDB Depth Thickness Depth 0.2 Depth 0.6 Depth %‘
LDB (m) (m) (m) (m) (m/s) (m/s) (m*/s)
1 0 0 2.00 0.00
2 1.00 2.50 2.00 0.50 0.00 0.000
3 3.80 2.60 2.00 0.60 0.00 0.000
4 5.60 2.65 2.00 0.65 0.00 0.000
5 6.90 2.70 2.10 0.60 0.00 0.000
6 8.35 2.70 2.10 0.60 0.01 0.007
7 9.60 2.75 2.10 0.65 0.00 0.000
8 10.95 2.75 2.00 0.75 0.00 0.000
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Table A3.4-2 Discharge Sheet — Duchess Lake Outlet, 28 April 2014
Waterbody: Duchess Lake Date 28-Apr-14
Crossing ID: Duchess Lake Outlet Start Time 8:10
End Time 8:50
BM UTM12 Location Survey
East 542883 | BM_read 1.052 Meter Type: FlowTracker
North 7171863 | WL_read 2.261 Total Discharge 0.089 (m%¥s)
Elevation 418.495 | WL_Elev 417.287 Crew: DC, TE
Station Distance Total Ice Active VELOCITY
Start from LDB Depth Thickness Depth 0.2 Depth 0.6 Depth Qi
LDB (m) (m) (m) (m) (mls) (m/s) (m>/s)
9 12.15 2.75 2.00 0.75 0.00 0.000
10 13.15 2.75 2.00 0.75 0.01 0.012
11 15.65 2.80 2.00 0.80 0.00 0.000
12 17.05 2.80 2.05 0.75 0.00 0.000
13 18.85 2.80 2.05 0.75 0.00 0.000
14 19.90 2.80 2.05 0.75 0.00 0.000
15 21.60 2.75 2.00 0.75 0.01 0.009
16 22.60 2.75 2.00 0.75 0.01 0.007
17 23.60 2.70 2.00 0.70 0.01 0.007
18 24.75 2.65 2.00 0.65 0.02 0.017
19 26.50 2.60 2.05 0.55 0.01 0.007
20 27.40 2.50 2.00 0.50 0.02 0.010
21 28.70 2.40 2.00 0.40 0.00 0.000
22 31.65 2.40 2.05 0.35 0.00 0.000
23 33.00 2.40 2.05 0.35 0.00 0.000
24 34.80 2.35 2.00 0.35 0.00 0.000
25 36.00 2.35 2.00 0.35 0.00 0.000
26 38.10 2.35 2.05 0.30 0.01 0.004
27 39.10 2.35 2.05 0.30 0.01 0.003
28 40.15 2.35 2.00 0.35 0.01 0.003
29 41.10 2.30 2.00 0.30 0.00 0.000
30 41.95 2.30 2.00 0.30 0.00 0.000
31 42.95 2.30 2.05 0.25 0.00 0.000
32 43.70 2.30 2.05 0.25 0.01 0.002
33 44.80 2.30 2.00 0.30 0.00 0.000
34 45.90 2.30 2.05 0.25 0.00 0.000
35 47.10 2.25 2.05 0.20 0.00 0.000
36 48.80 2.20 2.05 0.15 0.00 0.000
37 51.35 2.10 2.00 0.10 0.00 0.000
38 51.95 2.05 2.05 0.00
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Table A3.4-3 Discharge Sheet — Duchess Lake Outlet, 27 June 2014

Discharge Measurement Summary Dote Messured: Friday, 27 une, 2014
Site Information Measurement Information

Site Name duchess Party dckb

Station Number Boat/Motor

Location Meas. Number

System Information System Setup

System Type RS-M9 Transducer Depth (m) i
Serial Number 2625 Salinity (ppt) 00
Firmware Version 3.00 Magnetic Declination (deg) 15.2
Software Version 38

Discharge Calculation Settings

Track Reference GPS-GGA Left Method Sloped Bank
Depth Reference Vertical Beam Right Method Sloped Bank
Coordinate System ENU Top Fit Type Power Fit
Bottom Fit Type Power Fit
R b
" ¢ 1)
! : MG v N MB ] e e
ik “"’3 o] o] 1028) 000 rwe)iwes] el o) 0ot amf 1] e aw| sws - 77
| "0l ocma ra] 1070 wese] wresfioom] ozoe] oem] oce] ooe] 13|  sas aw]| exo - 729
F 220 omz| 14| w0 w227 ee] 01| oom) o] omf 1] e o - 740
e 98] 107.0] 0480 12767 |1e0e0t] 09z o) oce] oor] 122] ea2 ow| exe .00 735
StdDev 19] ox1] 015] o] opes] oo oos) ooi] oosf oor] oo o0z] o0 .00 X
cov] 02| oow] cooi] oooi] oms] oose] oozjose] oeojpose] oos]  omo] ooe]  oom) 0.008)

JE wowse Trre: 028 06

ITHIIBIHUI‘HM"-. Tr2= 2000101144717, v Tr3=20000101 SR1¥v

Trl=20030101143605.riv - ; Tr2=20030101144717.riv - ; Tr3=20030101152139.riv - ;

A-17



2014 Surface Water and Hydrology Supplemental Baseline Report

Jay Project
DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
DIAMOND April 2015

A3.5 Lake D1 Outlet

Benchmark Coordinates UTM Zone 12
Easting 537011.823 m
Northing 7170594.685 m
Elevation 421.226 m (geodetic)
Datum Elevation 416.159 m (geodetic)

Figure A3.5-1 Lake D1 Outlet Station — Aerial View of lake outlet channel (view upstream),
31 May 2014
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Figure A3.5-2 Lake D1 Outlet Channel — Lake outlet channel detail, discharge measurement
location (view upstream), 3 August 2014

Table A3.5-1 2014 Hydrometric Data at Lake D1 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
31-May-2014 15:30 416.822 0.117
3-Jun-2014 15:30 416.839
21-Jun-2014 09:00 416.756 0.087
3-Aug-2014 10:30 416.640 0.043
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Table A3.5-2 Discharge Sheet — Lake D1 Outlet, 31 May 2014
) r
& 2
Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name D1_May31.WAD Site Name D1 OUTLET
Start Date and Time 2014/05/31 15:22:04 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category IS0 | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 1. 1%
Software Ver 2.20 Discharge m*3/s Velocity 2.2%  6.0%
— e
Averaging Int. 15 # Stations 17 - -
Start Edge LEW  Total Width 2.300 # Stations sl .
Mean SNR 27.9d8  Total Area 0.978 Overall A1% _6.2%
Mean Temp 7.38 °C Mean Depth 0.425
Disch. Equation Mid-Section Mean Velocity 0.1191
Total Discharge 0.1165
Measurement Results
St| Clock | Loc Method Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 15:22] 3.00 None|  0.000 0.0 0.0, 0.0000 1.00f 0.0000 0.000] 0.0000 0.0
1| 15:22| 2.60 0.6| 0.240 0.6| 0.09| 0.0772 Loo| 0.0772| 0.084] 0.0065 5.6)
2l 15:230 2.30 0.6 0.360 0.6 0.144 0.1078 100, 0.1078] 0.090 0.0097 8.3{
3| 15:24| 210 0.6|  0.500 0.6| 0.200| 0.0415 Loo| 0.0¢15 0.075| 0.0031] 2.7|
4 15:25 2.00 0.6 0.640 0.6 0.256| 0.0803 1.00] 0.0803 0.064 0.0051 4.4
5| 15:25) 1.90 0.6] 0.680 0.6  0.272] 0.1633 1.00| 0.1633 0.068 0.0111 9.5
6 15:26] 1.80 0.2/0.8]  0.700| 0.2 0.560| 0.2078 100 0.1733 0.070, 0.0121 10.4{
6 15:27 1.80 0.2/0.8) 0.700 0.8  0.140| 0.1389 |
7 15:280 1.70 0.8/0.20  0.700 0.2 0.560/ 0.2251 1.00] 0.2040) 0.070] 0.0143 12.3}
7l 15:27] 1.70 0.8/0.2 0.700 0.8  0.140 0.1830
8 15:28] 1.60 0.2/0.8] 0.700 0.2 0.560/ 0.1941 1.,00| 0.1871 0.070, 0.0131 11.2)
8 15:28] 1.60 0.2/0.8] 0.700 0.8 0.140| 0.1802
9 15:30] 1.50 0.8/0.2  0.680 0.2 0.544 0.2027 1.00] 0.1940] 0.068 0.0132] 11.3}
9 15:29) 1.50 0.8/0.2 0.680 0.8  0.136) 0.1854 |
10 15:300 1.40] 0.2/0.6/0.8] 0.630 0.2 0.504 0.1046 1.00| 0.1296] 0.063 0.00820 7.0|
10| 15:32] 1.40| 0.2/0.6/0.8 0.630 0.6 0.252) 0.1322
10, 15:31 1.40] 0.2/0.6/0.8] 0.630 0.8  0.126| 0.1495
11l 15:33 1.30 0.8/0.2  0.630 0.2 0.504 0.0997 1.00] 0.1323 0.063 0.0083 7.2
11 15:320 1.30 0.8/0.2 0.630 0.8 0.126| 0.1650
12| 15:33 1.20 0.6 0.580 0.6  0.232 0.1159 1.00| 0.1159) 0.058 0.0067 5.8}
13 15:34  1.10 0.6 0.500 0.6  0.200( 0.0218 1.00 0.0218] 0.050, 0.0011 0.9]
14 15:34  1.00 0.6 0.400 0.6 0.160| 0.0351 1.00] 0.0351 0.040] 0.0014 1.2
15| 15:36) 0.90 0.6 0.300 0.6 0.120/ 0.0561 1.00| 0.0561 0.045 0.0025 2.2
16/ 15:36/ 0.70 None|  0.000 0.0 0.0, 0.0000 1.00] 0.0000 0.000, 0.0000/ 0.0}
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Table A3.5-3 Discharge Sheet — Lake D1 Outlet, 21 June 2014

Discharge Measurement Summary e e
File Information Site Details

File Name D1JUN21.WAD Site Name

Start Date and Time 2014/06/21 09:06:16 Operator(s) DC KB

System Information Units (Metric Units) | | Discharge Uncertainty

Sensor Type RowTracker | | Distance m _ Category | ISO | Stats
Serial # P4017 Velodty m/s Accuracy 1.0% 1
CPU Rrmware Version 39 Area m~2 Depth 0.2%  1.1%
Softwiare Ver 2.30 Discharge m~3/s Velocty 1.29%  5.1%94
Mounting Comrection 0.0% Width 0.1% 0.1%d
Summary re;::d 5'22: -
Averaging Irt. 20 # Qations 19 L :

Start Edge LEW Total Width 1.800 Overall e |
Mean SNR 13.8dB  Total Area 0.81%

Mean Temp 1223 °C  Mean Depth 0.455

Disch. Equation Mid-Sedion Mean Velocity 0.1057

Total Discharge 0.0865

Measurement Results

St Oock Loc | Method Depth ©cDep | MeasD Ve Confact | MeanV | Area | How | %Q
0 09:06 0.00 None  0.000 0.0 00  0.0000 1.00 00000 0000 0.0000 0.0
1| 09:05| 0.10 0.6 0150 0.6 0.060  0.0002 100, 0.0002| 0.015| 0.0000, 0.0
2 09:08 020 0.6 0200 0.6 0.080 0.1344 100 01344 0020, 0.0027 3.1

|3 0%:10 0.30 0.6  0.360 0. 0144  0.1384 1.00 0.1384 0036 0.0050 5.
4  05:13  0.40 0. 0.500 0. 0200 0.1544 1000 0.1544 on;:{* 0.0077 a%
5 0%:15 0.50 0.6 0880 0. 0.264  0.1167 100 0.1167) 0.066| 0.0077] 89
6 05:16 0.60 0.6 0.680 06 0272 0.1612 1.000  0.1612 0068 0.0110 12.7
7 0%:16 0.70 0.6  0.680 06 0272 0.1542 1.000 01542 0068 0.0108 12.1
& 0%:17 0.80 0.6 0.640 0.6 0256 0.1364 1.000 0.1364 0064 0.0087 10.1
9 0%:18 0.50 0.6 0.620 0.6 0248 0.1300 1.000  0.13000 0062 0.0081 9.3
10 05:15 1.00 0.6 0.580 0.6 0232 0.1082 1.000  0.1062 0058 0.0082] 7.1
11 09:21 1.10 0.6 0.560 0.6 0224 0.0864 1.000  0.0864 0056 0.0048 5.6
12 09:22 1.20 0.6 0.540 06 0216 0.1000 1.000 010000 0054 0.0054 6.2
13 09:23 1.30 0.6 0.520 0. 0208 0.0784 1.000  0.0784 0052 0.0041 4.7
14| 09:24 1.40 0.6 0480 0. 0.184  0.0251 100,  0.0251 0.046| 0.0012| 13

| 15| 09:25| 1.50] 0.6 0400, 0. 0.160, _ 0.0408 1.00| 0.0¢08 0.040| 0.0016] 18
16| 09:27 1.60 0.6 0340 0 0.136 0.0241 100 00241 0034 0. 08
17, 05:28  1.70 _ 06 0300 0.6 0120 0.037€ 1.000 0.0376 0030  0.001: _1_-_3
18 0%: g None  0.000 0.0 00 0. 1.00__ 0.0000 0 0. 0.
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Table A3.5-4 Discharge Sheet — Lake D1 Outlet, 3 August 2014
B (o
&8
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name D1AUG3.WAD Site Name
Start Date and Time 2014/08/03 10:55:57 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity my/s Accuracy 1.0%  1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.2%! 1. 1%
Software Ver 2.30 Discharge m~3/s Velocity 1.6%  5.8%
Mounting Correction 0.0% Width 0.2%! 0.2%!
Summary Method 2.4% i
Averaging Int. 20 # Stations 18 # Stations 2.8% ]
Start Edge LEW Total Width 1.800 Overall 4.2% _6.0%
Mean SNR 20.6 dB Total Area 0.804
Mean Temp 12.77 °C  Mean Depth 0.447
Disch. Equation Mid-Section Mean Velocity 0.0538
Total Discharge 0.0432
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD vel CorrFact | MeanV | Area Flow | %0Q
0 10:55 0.00 None 0.000 0.0 0.0, 0.0000 1.00 0.0000, 0.000, 0.0000{ 0.0
1| 10:57 0.10 0.6| 0.380 0.6 0.152| 0.0004 1.00| 0.0004| 0.038| 0.0000| 0.0
2| 10:58| 0.20 0.6| 0.920 0.6 0.168| 0.0031 1.00| 0.0031] 0.042| 0.000i] 0.3
3 10:59| 0.30 0.6| 0.500 0.6| 0.200| 0.0000 100\ 0.0000| 0.050, 0.0000| 0.0
4 11:000 0.40 0.6 0.540 0.6 0.216 0.0001 1.00 0.0001 0.054 0.0000/ 0.0}
5 11:01f 0.50 0.6 0.580 0.6 0.232 0.0611 1.00 0.0611 0.058 0.0035 8.2
6 11:02| 0.60 0.6  0.620 0.6 0.248| 0.1098 1.00 0.1098/ 0.062] 0.0068 15.8
7 11:03] 0.70 0.6, 0.610 0.6| 0.244 0.0915 1.00f 0.0915 0.061 0.0056 12.9}
8 11:04 0.80 0.6/ 0.640 0.6 0.256{ 0.1005 1.00 0.1005 0.064 0.0064 14.9]
9 11:06 0.90 0.6/ 0.550 0.6 0.220, 0.0701 1.00 0.0701 0.055 0.0039 8.9]
10 11:06| 1.00 0.6 0.540 0.6 0.216] 0.0690 1.00 0.0690/ 0.054 0.0037 8.6
11 11:07] 1.10 0.6/ 0.510 0.6 0.204 0.0773 1.00 0.0773 0.051 0.0039] 9.1
120 11:07] 1,20 0.6/ 0.480 0.6 0,192  0.0776 1,000 0.0776] 0.048/ 0.0037 8.6
13| 11:08| 1.30 0.6 0.450 0.6{  0.180] 0.0467 1.00 0.0467 0.045 0.0021 4.9]
14 11:09 1.40 0.6 0.420 0.6 0.168| 0.0383 1.00] 0.0383 0.042] 0.0016] 3.7
15 11:10, 1.50 0.6( 0.380 0.6 0.152 0.0336 1.00 0.0336] 0.038 0.0013 3.0}
16| 11:11| 1.60 0.6| 0.280 0.6 0.112| 0.01i1 100| 0.0111] 0.042 0.0005] 1.1
170 11:11 1.80 None| 0. OOIJ 0.0 0.0] 0.0000 1.00  0.0000, 0.000 0.0000 0.0]
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A3.6 Counts Lake (Lake D3) Outlet

Benchmark Coordinates UTM Zone 12
Easting 535199.679 m
Northing 7169715.710 m
Elevation 441.948 m (geodetic)
Datum Elevation 440.400 m (geodetic)

Table A3.6-1 2014 Hydrometric Data at Counts Lake (Lake D3) Outlet Station

Measured Water Surface Elevation Measured Discharge

Date and Time (m) (m¥s)
26-Apr-2014 10:00 - Frozen to bottom
30-May-2014 12:00 440.309 0.003
3-Jun2014 16:30 440.691
21-Jun-2014 11:30 440.702 0.087
2-Aug-2014 08:30 440.663 0.044
21-Sep-2014 15:20 440.441 0.008
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Table A3.6-2 Discharge Sheet — Lake D3 (Counts Lake) Outlet, 30 May 2014
e 4
Discharge Measurement Summary Date Generated: Mon Jan 10 2015
File Information Site Details
File Name D3_May30.WAD Site Name D3 QUTLET
Start Date and Time 2014/05/30 12:09:28 Operator(s) DCCD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s AcCcuracy 1.0%  1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.6% 2.7%
Software Ver 2.20 Discharge m~3/s Velocity 2.0%  5.3%
i -7
somary e
Averaging Int. 15 # Stations 8 # Stati 6'6% =
Start Edge LEW Total Width 0.700 i :
Mean SNR 283d8  Total Area 0.043 Overall 76% 61%
Mean Temp B.23°C Mean Depth 0.061
Disch. Equation Mid-Section Mean Velocity 0.0644
Total Discharge 0.0028
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %0Q
0| 12:09/ 0.20 None 0.000 0.0 0.0 0.0000 1.00 0.0000{ 0.000{ 0.0000, 0.0
1 12:09) 0.30 0.6, 0.050 0.6 0.020| 0.0848 1.00|  0.0848 0.005 0.0004 15.3|
2 12:09] 0.40 0.6,  0.060 0.6 0.024 0.0796 1.00| 0.0796] 0.006] 0.0005 17.3]
3  12:10( 0.50 0.6| 0.080 0.6 0.032 0.0562 1.00 0.0562] 0.008  0.0004 16.2]
4 12:11 0.60 0.6,  0.080 0.6 0.032  0.0649 1.00,  0.0645 0.008] 0.0005 18.8]
5 12:11 0.70 0.6 0.080 0.6 0.032 0.0637 1.00, 0.0637 0.008] 0.0005 18.4]
6 12:12 0.80 0.6| 0.080 0.6 0.032 0.0484 1.00 0.0484 0.008 0.0004 14.0]
7 12:12] 0.90 None|  0.000 0.0 0.0 0.0000 1.00, 0.0000 0.000 0.0000] 0.0}
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Table A3.6-3 Discharge Sheet — Counts Lake (Lake D3) Outlet, 21 June 2014
Discharge Measurement Summary Date Genersted: Wed Jul 9 2014
Fle Information Site Details
File Name DIIUN212.WAD St= Name
Rart Dste and Time 2014/05/21 11:3748 Operator(s) DCKS
Svystem Information Units  (Metrk unrs) | | Discharge Uncertainty
Sersor Type FowTracker | | Ditance m ~ Category 1SO  Stats
Seral # P4017 Velaciy m/s Accuracy 1.0% 1
CPU Fiermw are Version 39 Ares m*~2 D=t 0.5% 2.0%]
Sofware Ver 230 Disharge m*3s Velocity 2.5% Sﬁ
Mounting Correction 0.0% Wi 0.2% 0
Method 2.4% -
Summary >
Aversging It. 20 # Stations 15 # Stations | -
Rt Edge LEwW Totsl Width 1500 Overall - .
Meaan SNR 230a8 Tolal Area 0336
Mean Temp 926°C M=an Degth 0210
Dizch. Equation Mid-Section  Mean Velocly 0.1995
Total Discharge 0.0670
Measurement Results
St Clox  Loc Method Depth | %Dep MexD Vel | Corrfac
o 11:37] 0.00 None  0.000 0.0 0.0 _ 0.0000 1.00
4| 1135 020 o6 0280 06 0104 00525 400 ]
11:40 0.30 06 0260 06  0.104  0.145% 100 0.2459  O© :
3 4 0.40 05 0260 08 0.104 02617 100 o
_j__l_l_ 42 0.30 05 0280 08 _ 0.104 03903 0 o M,_Oﬁ_qgg_liﬁ
11:42 0.60 06 0200 05  0.080 03458 100 0.3455 © (]
§ 1145 070 o0& o240 g 0.0% 02658 100, 02858 ﬂ-m 0.0084 3.5
7 11:45 0.20 05 0240 0 0.096 03417 100 03417 0O 0.0082
§ 1145 080 0.8 0240 0.5 _ 0.0% 03047 100, 03047 0024  0.0073
S 1146 1.00 06 0240 06 0.0 02357 100 0.2357 0024 00069
100 11:47] 110 05 0240 0S8 0.09 0.1807 100 0.1207 0024 00043
31 il4e 120 05 0240 0_:} 0.0%8 0 100 00973 0024 Ogﬁ
11:48 130 05 0220 o 0028 0 100 00309 0 0
23| 1150 1.90, 0.6 o2 0. 0.085 _ 0.0245 1.00| 00245 0033 o0
4 11:30 1.60 Nore O 03 0.0 0.0000 1 0.0000 _ 0.000 om
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Table A3.6-4 Discharge Sheet — Counts Lake (Lake D3) Outlet, 3 August 2014
B (7
Discharge Measurement Summary oiiis Goniagatod: Fii Atk 52014
File Information Site Details
File Name D3AUG3.WAD Site Name
Start Date and Time 2014/08/03 08:38:05 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity nmys Accuracy 1.0% 1.0%,
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 0.6%!
Software Ver 2.30 Discharge m~3/s Velocity 0.7%  2.1%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Method 1.7%) 4
Averaging Int. 20 # Stations 24 # Stations 2.1% .
Start Edge LEW Total Width 2.400 Overall 3.004__24%
Mean SNR 34.4 dB Total Area 0.614
Mean Temp 13.03°C  Mean Depth 0.256
Disch. Equation Mid-Section Mean Velocity 0.0715
Total Discharge 0.0439
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow |9%0Q
0 08:38] 0.00 None 0.000 0.0 0.0,  0.0000 1,00, 0.0000, 0.000{ 0.0000{ 0.0
1 08:38] 0.10 0.6{ 0.300 0.6 0.120, 0.0158 1.00| 0.0158 0.030 0.0005 1.1
2| 08:39| 0.20 0.6| 0320 0.6| 0128 0.0480 1.00| 0.0450| 0.032| 0.00i5| 3.5
3| 08:40| 0.30 0.6| 0.340 0.6| 0.13| 0.0501 1.00| 0.0501 0.034| 0.0017| 3.9
4| 08:41| 0.90 0.6| 0.380 0.6 0.152| 0.0567 1.00| 0.0567 0.038| 0.0022| 4.9
5| 08:42 0.50 0.6{ 0.360 0.6 0.144  0.0661 1.00| 0.0661 0.036] 0.0024 5.4
6 08:43 0.60 0.6/ 0.340 0.6 0.136  0.0606, 1.00| 0.0606] 0.034 0.0021 4.7
7 08:44 0.70 0.6 0.320 0.6 0.128| 0.0673 1.00| 0.0673 0.032] 0.0022 4.9]
8 08:45 0.80 0.6 0.320 0.6 0.128)  0.0732 1.00| 0.0732 0.032] 0.0023 5.3
9 08:45 0.90 0.6] 0.320 0.6 0.128]  0.0899 1.00] 0.0899 0.032 0.0029] &.6]
10| 08:46/ 1.00 0.6{ 0.320 0.6 0.128)  0.0953 1.00 0.0953 0.032] 0.0030] 6.9]
11 08:47 1.10 0.6 0.300 0.6 0.120] 0.0901 1.00 0.0901] 0.030| 0.0027 6.2
12| 08:48 1.20 0.6{ 0.280 0.6 0.112]  0.0957 1.00| 0.0957 0.028 0.0027 6.1
13| 08:48 1.30 0.6] 0.280 0.6 0.112]  0.0991 1.00, 0.0991 0.028 0.0028 6.3
14 08:49 1.40 0.6 0.260 0.6 0.104 0.1000 1.000  0.1000 0.026 0.0026/ 5.9}
15| 08:49| 1.50 0.6] 0.260 0.6 0.104  0.0380 1.00| 0.0880 0.026] 0.0023 5.2
16| 08:50/ 1.60 0.6] 0.240 0.6 0.096] 0.1019 .00, 0.1018| 0.024 0.0024 5.6
17| 08:51 1.70 0.6] 0.220 0.6/ 0.088  0.0759 1.00| 0.0759 0.022] 0.0017 3.8
18 08:51] 1.80 0.6 0.210 0.6 0.084 0.0602 1.00] 0.0602] 0.021 0.0013[ 2.9}
19 08:520 1.90 0.6 0.200 0.6 0.080, 0.0654 1.00, 0.0654 0.020 0.0013 3.0
20| 08:53 2.00 0.6{ 0.180 0.6 0.072]  0.0673 1.00| 0.0673 0.018 0.0012] 2.8]
21 08:54 2.10 0.6 0.160 0.6, 0.064  0.0506 .00, 0.0506/ 0.016 0.0008 1.8]
22| 08:54 2.20 0.6] 0.150 0.6 0.060, 0.0621 1.00, 0.0621 0.023 0.0014 3.2
23  08:54 2.40 None] 0.000 0.0 0.0, 0.0000 1,00, 0.0000, 0.000 0.0000 0.0}
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Table A3.6-5 Discharge Sheet — Counts Lake (Lake D3) Outlet, 21 September 2014
B (o
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name D3SEP21.WAD Site Name
Start Date and Time 2014/09/21 15:17:25 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category ISO | Stats
Serial # P4017 Velocity nys Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.5% 2.1%
Software Ver 2.20 Discharge m~3/s Velocity 1.8%  17.2%
B oL
Averaging Int. 20 # Stations 17 - 3' 0% n
Start Edge LEW  Total Width 1.900 . :
Mean SNR 26.8dB  Total Area 0.219 Overall 24N 173
Mean Temp 6.37 °C Mean Depth 0.115
Disch. Equation Mid-Section Mean Velocity 0.0346
Total Discharge 0.0076
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 15:17] 0.40 None|  0.000 0.0 0.0|  0.0000 1.00  0.0000/ 0.000 0.0000[ 0.0
1| 15:18] 0.65 0.6| 0.120 0.6| 0.048| -0.0017 1.00|  -0.0017] 0.021] 0.0000 -0.5|
2l 15:19| 0.75 0.6( 0.130 0.6 0.052 0.0084 1.00 0.0084 0.013 0.0001 1.4
3 15:20/ 0.85 0.6 0.140 0.6]  0.056] 0.0466| 1.00[  0.0466| 0.014 0.0007 8.6
4  15:20/ 0.95 0.6 0.130 0.6| 0.052  0.0476| 1.00|  0.0476) 0.013 0.0006| 8.2
5| 15:21| 1.05 0.6| 0.130 0.6 0.052 0.0616) 1.00| 0.0616| 0.013| 0.0008 10.6
6 15:22] 1.15 0.6 0.130 0.6] 0.052]  0.0859 1.00|  0.0859] 0.013 0.0011 14.7
7. 15:23] 1.25 0.6 0.120 0.6] 0.048 0.0787 100  0.0787 0.012] 0.0009| 12.5
8| 15:23( 1.35 0.6, 0.120 0.6 0.048| 0.0705 1.00 0.0705 0.012] 0.0008 11.2
9| 15:24| 1.45 0.6 0.i%0 0.6 0.056 0.0031 1.00| 0.0031| 0.014| 0.0000, 0.6
10| 15:25] 1.55] 0.6 0.140 0.6] 0.056 0.0540 100 0.0540| 0.014 0.0008 10.0|
11  15:26] 1.65 0.6{ 0.130 0.6 0.052 0.0862 1.00 0.0862] 0.013 0.0011 14.8]
P2\ SN LTS 0.6| 0.i490 0.6 0.056 0.0083 1.00| 0.0083| 0.014| 0.0001] 15
13 15:28| 1.85] 0.6 0.160 0.6] 0.064  0.0099 1.00|  0.0099] 0.016 0.0002 2.1
14 15:29] 1.95 0.6( 0.130 0.6 0.052 0.0139 1.00 0.0139 0.020, 0.0003 3.6
15| 15:30| 2.15 0.6| 0.100 0.6 0.040 0.0032| 1.00; 0.0032| 0.018| 0.0001] 0.7
16| 15:30] 2.30 None| 0,000 0.0 0.0/  0.0000 1,000  0.0000/ 0.000 0.0000/ 0.0]
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A3.7 Lake E2 Stream

Benchmark Coordinates UTM Zone 12
Easting 535654.096 m
Northing 7180172.603 m
Elevation 422.579 m (geodetic)
Datum Elevation 420.534 m (geodetic)

Table A3.7-1 2014 Hydrometric Data at Lake E2 Stream Station

Measured Water Surface Elevation® Measured Discharge
Date and Time (m) (m%s)
7-Jun-2014 17:10 421.270 2.437
29-Jun-2014 08:45 421.277 3.324
5-Aug-2014 10:30 421.060 0.955

a) Water surface elevations stream water levels, not lake water surface elevations (referenced to the centre stream transect).
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Table A3.7-2 Discharge Sheet — Lake E2 Stream, 7 June 2014

32

Discharge Measurement Summary Date Generated: Mon Jan 10 2015
File Information Site Details
File Name E2_June7.WAD Site Name E2 OUTLET DS
Start Date and Time 2014/06/07 15:25:02 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%{ 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 2.7%
Software Ver 2.20 Discharge m~3/s Velocity 1.9%  7.6%
Sy
Averaging Int. 15 # Stations 24 Stati 2' 1% .
Start Edge LEW Total Width 11.500 # Stations o
Mean SNR 359d8B  Total Area 4.585 Overall 0% 31%
Mean Temp 8.11 °C Mean Depth 0.399
Disch. Equation Mid-Section Mean Velocity 0.5315
Total Discharge 2.4367
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q

0 15:25  0.00 None|  0.000. 0.0 0.0,  0.0000 1.00] 0.0000 0.000 ©0.0000] 0.0

1 15:25) 0.50 0.6 0.580 0.6 0.232 0.0376 1.00| 0.0376] 0.290] 0.0109 0.4

2l 15:26]  1.00 0.6 0.580 0.6  0.232  0.2319 1.00] 0.2319 0.290 0.0673 2.8}

3 15:26] 1.50 0.6, 0.600 0.6 0.240{ 0.4901 1.00 0.4301 0.300, 0.1470, 6.0

4 15:27  2.00 0.6{ 0.620 0.6 0.248 0.5108 1.00| 0.5108 0.310 0.1583 6.5}

s| 15:28) 2.50 0.6 0.440 0.6 0.176] 0.7801 1.00[ 0.7801 0.220] 0.17168] 7.0}

6 15:29  3.00 0.6{ 0.600 0.6/  0.240, 0.5433 1.00] 0.5433 0.300] 0.1630 6.7

7l 15:30] 350 0.6] 0.600 0.6| 0240 0.1431 1.00| 0.1431] 0.300| 0.0429] 18

8 15:31 4.00 0.6, 0.580 0.6 0.2321 0.6846 1.00 0.6846{ 0.290[ 0.1985 8.

9 15:320 4.50 0.6, 0,520 0.6 0.208 0.7479 1.00 0.7479] 0.260[ 0.1945 8.0
10 15:32  5.00 0.6 0.440 0.6 0.176] 1.0359 1.00[ 1.0359 0.220] 0.2279] 9.4
11 15:33 5.50 0.6 0.440 0.6 0.176] 0.7076 1.00[ 0.7076] 0.220 0.1557 6.4
12| 15:39  6.00 0.6 0.400 0.6/ 0.160] 0.2893 100 0.2893 0.200] 0.0579 2.4
13 15:35  6.50 0.6  0.400 0.6]  0.160] 0.7462 1.00] 0.7462 0.200] 0.1492 6.1}
14 15:35 7.00 0.6, 0.340 0.6 0.136) 0.7947 1.00 0.79470 0.170, 0.1351 5.5|
15| 15:36] 7.50 0.6 0.400 0.6 0.160{ 0.5495 1.00 0.5495 0.200 0.1099 4.5|
16| 15:37  8.00 0.6 0.290 0.6 0.116] 0.7658 1.00] 0.7658 0.145 0.1110] 4.6}
17| 15:38] 8.50 0.6] 0.290 0.6/ 0.116] 0.6548 1.00[ 0.6548 0.145 0.0949] 3.9}
18| 15:38] .00 0.6/ 0.280 0.6 0.112 0.6666| 1.00| 0.6666 0.140] 0.0933 3.8}
19| 15:39, 9.50 0.6, 0.250 0.6 0.100] 0.6150 1.00 0.6150 0.125 0.0769 3.2
20, 15:40{ 10.00 0.6, 0.250 0.6 0.100{ 0.1777 1.00 0.1777 0.125| 0.0222] 0.9}
21 15:40, 10.50 0.6{ 0.170 0.6]  0.068 0.2523 1.00[ 0.2523 0.085 0.0214 0.9}
22 15:41 11.00 0.6{ 0.100 0.6/  0.040] 0.5434 1.00[ 0.543¢ 0.050] 0.0272 1.1}
23 15:41 11.50 None/  0.000 0.0 0.0  0.0000 1.00| 0.0000 0.000] 0.0000/ 0.0}
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Table A3.7-3 Discharge Sheet — Lake E2 Stream, 29 June 2014
Discharge Measurement Summary Date Generated: Th ! 10 2014
File Information Site Details
Fle Name E2JUN23.WAD Ste Name
Sart Date and Time 2014/05/29 03:21:17 Operator(s) DCKB
System Information Units  (Metricunrs) | | Discharge Uncertainty
Sermzor Type FowTracker Ditance m ~ Category 150  Stats
Serial # P4D17 Velocdy mis Azurscy 1.0%  10%
CPU Firmware Version 39 Ares m*2 Degth 0.1% 25%
Software Ver 230 Dixcharge m*3ys Velosty 1.3% 4 5%
Mounting Correction 0.0% Wiam 0.1%  0.1%
Method 1.7% .
Summary -
Averaging Int. 20 # Stations 24 & Stations SE —
Qart Edge LW Totsl Widkh 11.500 Overall e
Mean SNR 43.14d8 Tolsl Area 45980
Mean Temp B Mean D=pth 0.433
Dizch. Equation Mid-Seclion  Mean Velocly 0.6675
Total Discharge 3.3241
Measurement Results
S| Clock | Loc  Method Depth  %Dep | MeasD Vel  CorrFact  MeanV | Area  Flow  %Q
o o0%:211 o0.00 Nene  0.000 0.0 00 0.0000 1.00 000000 0.000 00000 00
i s 030 08 030 oS 0224 0.2808 .00 02808 0.280 ©0O7IL 22
2 o09:22f 100 05 0350 o 0224 0.4480 1.00 o:z 0.280 01249 38
3 o924 130 056 0520 08 0248 04735 1.00 04 0.310 02458 44
4 0815 100 05 0540 0§ 0256 0.7713 100 07713 0320 02488 7
| s o9:28] 230 08 0560 08 0224 0.7592 1.00 07592 0.280 02126 6.
37 [T 3 oo 05 0340 [ 0.35 o0.8318 1.00 02318 0.170 0144 4
08 0400 [ 0.160 0.20:3 1.00 02013 0.200 01803 4
ﬂ 09: ﬁ 05 03550 °ﬂ 0224 0.800 100 08000 0230 0l880 5
oe: Y so 06 0500 o 0240 0.2344 1.00 05844 0.300 02653 80
1 o09:31 s.00 05 03s0 05 0224 0.9334 1.00 09584 0.280 02884 8.1
1 0933 530 05 0500 0 0240 0.8253 100 06253 0300 01876 S
09:34  5.00 05 0500 0 0240 0.3297 1.00 03297 0.300 00869 3
ﬁ 09:35  8.50 05 0520 0 0208  0.5025 1.00 05025 0.280 02347 7.3
14 09:35 7.00 05 0420 o 0.1 0.7035 100 o 0.210 02482 4
_fl.ﬂ_@-‘,’? 750 0.6 0500, 08 0200 0&452 100 06452 0250 01613 4_-:]
09:37] 2.00 5 0500 [ 0200 0.7444 .00 07 0.250__ 0.861 S
17l 0938 &30 08 0300 08 0120 0.7758 1.00 o 0.150 01164 33
j 0s:38  9.00 05 03s0 [ 0.144  0.7008 100 0. 0.180 01261 3
1 0s40 830 08 0340 [ 0. 07948 1.00 O 0.170 02351 4.
20 09:40 10.00 05 _ 0.140 oj 05 0.7077 100 o 0.070 00435 19
21 o9:41 1050 08 0.140 [ 0 0.5348 100 © 0.070 00374 1.1
| 22 09:42 11.00 05 0.140 08 0038 0.3035 1.00 03038 0.070 00353 1.1
23 09:42 11.50 Nore  0.000 0.0 0o  0.0000 1.00 000000 0.000 00000 00
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Table A3.7-4 Discharge Sheet — Lake E2 Stream, 5 August 2014
B (¢
Discharge Measurement Summary ko Gonaried: il Alig 159018
File Information Site Details
File Name E2AUGS5.WAD Site Name
Start Date and Time 2014/08/05 10:34:44 Operator(s) TE KB
System Information Units  (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker Distance m Category 150 Stats
Serial # P4017 Velocity my/s Accuracy 1.0%; 1.0%)
CPU Firmware Version 3.9 Area m™2 Depth 0.2% 10.4%
Software Ver 2.30 Discharge m~3/s Velocity 2.3% 7.7%
Mountﬂg Correction 0.0% Width 0.2% 0.2%)
Summary Methon_:l 2.4:.6 -
Averaging Int. 20 # Stations 19 # Stations SN =
Start Edge LEW Total Width 8.600 Overall A% 130%
Mean SNR 25.5dB Total Area 2.327
Mean Temp 14.04 °C  Mean Depth 0.271
Disch. Equation Mid-Section Mean Velocity 0.4104
Total Discha rge 0.9550
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD | Vel CorrFact | MeanV | Area | Flow | %0Q
0 10:34 0.00 None|  0.000 0.0 0.0 0.0000 1.00] 0.0000 0.000] 0.0000/ 0.0
1| 10:34| 0.10 0.6| 0.140 0.6 0.056| 0.0016 1.00| 0.0016| 0.042| 0.0001| 0.0
2| 10:35| 0.60 0.6| 0.i40 0.6 0.056| 0.1761 1.00| 0.1761| 0.070| 0.0123) 1.3
3 10:37] 1.10 0.6 0.060 0.6| 0.024 0.4804 1.00] 0.4804 0.030 0.0144 1.5
4 10:38 1.60 0.6 0.160 0.6 0.064 0.3838 1.00] 0.3838{ 0.080( 0.0307 3.2
5| 10:39) 2.10 0.6 0.060 0.6f 0.024 0.1358 1.00| 0.1358 0.030] 0.0041 0.4
6 10:39] 2.60 0.6 0.200 0.6 0.080, 0.4240 1.00] 0.4240| 0.100| 0.0424 4.4
7 10:40, 3.10 0.6 0.160 0.6| 0.064 0.5080 1.00| 0.5080, 0.080] 0.0406 4.3
8 10:42 3.60 0.6 0.340 0.6| 0.135] 0.6246) 1.00] 0.6246] 0.170| 0.1062 11.1
9 10:43 4.10 0.6 0.500 0.6 0.200] 0.5524 1,00 0.5524 0.250, 0.1381] 14.5
10| 10:44 4.60 0.6 0.590 0.6| 0.236] 0.6384 1.00] 0.6384 0.295 0.1883 19.7
11|  10:46/ 5.10 0.6| 0.100 0.6|  0.040] 0.56025 1.00] 0.6025 0.050| 0.0301 3.2
12|  10:46] 5.60 0.6| 0.220 0.6/ 0.088 0.6039 1.00| 0.6039 0.110 0.0664 7.0
13| 10:48 6.10 0.6| 0.900 0.6 0.160| 0.3635 1.00| 0.3535| 0.200| 0.0727| 7.6
14| 10:50| 6.60 0.6| 0.520 0.6 0.208| 0.0901 1.00| 0.0901| 0.260| 0.0234, 2.5
15 10:50) 7.10 0.6 0.320 0.6f 0.128) 0.3911 1.00] 0.3911 0.160| 0.0626] 6.6
16 10:52) 7.60 0.6 0.320 0.6/ 0.128 0.3962 1.00] 0.3962 0.160| 0.0634 6.6
17| 10:53| 8.10 0.6| 0.480 0.6| 0.192| 0.2463 100\ 0.2463| 0.240| 0.0591| 6.2
18 10:53] 8.60 None|  0.000 0.0 0.0, 0.0000 1.00, 0.0000, 0.000, 0.0000{ 0.0}
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A3.8 Lake E381 Outlet

Benchmark Coordinates UTM Zone 12
Easting 533998.380 m
Northing 7177806.901 m
Elevation 420.166 m (geodetic)
Datum Elevation 419.070 m (geodetic)

Table A3.8-1 2014 Hydrometric Data at Lake E381 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
28-Jun-2014 13:0 419.572 0.213
3-Aug-2014 12:00 419.465 0.165
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Table A3.8-2 Discharge Sheet — Lake E381 Outlet, 28 June 2014
Discharge Measurement Summary Date Genersted: Thu Jul 10 2014
File Information Site Details
Fie Name E3310N28.WAD Ste Name
et Date and Time 2014/05/28 13:1047 Operator(z) DC KB
System Information Units  (Metricunrs) | | Discharge Uncertainty
Serzer Type FowTracker | | Distance m __ Category | 1S5S0  Stats
Serial # 4017 Velocity m/s Aczurscy 1.0%  10%
CPU Firmware Version 3.9 Ares m*2 Degth 0.1% 1.2%)
Software Ver 230 Dixcharge m*3s Velosity L 3.0%|
Mounting Correction 0.0% Wam | oiw  oiw
Averaging Int. 20 # Stations z = R e
et Edge LEW Totsl Widkh 5200 Overall N
Mean SNR 252a8 Total Area 1588
Mzan Temp 2075¢C Mean D=gth 0305
Disch. Equation Mid-Section  Mean Velocly 0.1340
Total Discharge 0.2128
Measurement Results
St| Clock | Loc | Method | Depth | %Dep MexsD Vel CorrFact  MeanV  Area | Flow  %Q
o 1320 000 0.000 0.0 00 0.0000 1.00 00000 0000  0.0000 0.0
4| 320 020 08 0% 0§  0I80 01058 100, 0©.1053 0.080| 0.0085, 4.0
2| 1312 040 0.8 0460 0.6 0184 0104 100 0.1044 0092| 000% 45
3| 1312 0.60 0.§ 0.440 o.F 0176 01052 1.00 0.1052 0.058 0.00857 44
4 I13i4 080 08 o042 06 0168 C.1283, 100 01255 Oo0s4| 00105 51
1324 100 08 0400 06 0180 0159 .00 01591 o0sd 0.0027 60
:l 1318 120 oﬂ 0340 05 0135 01361 1.00 01381 O 0.0093 42
1318 140 0 0320 08 0428 01540 1.00 01540 0064 0.0099 4
13:2;1_50 .Qﬂ. — 08 0120 o002 100 00823 0080 0.0055 2.
1318 180 [ 0.300 06 0120 o0 1.00 01380 0080 0.0083 3.
10 1328 200 05 0300 05 0120 0.1201 1.00 01100 0050 0.0065 3.1
10 1320 220 [} 0300 05 0220 0.1297 1.00 02297 0080 0.0078 3.7
120 1321 249 0 0.300 05 0120 0.1724 100 01724 o080 00103 49
13 13 250 08 0340 06 013 0O 1.00  0209% 0 0.0143 &
14 1323 220 o 0.400 06 0160 01 .00 01953 0 0.0155 7.1
| 15 1324 300 Pg. 0349 05 0138 "-_‘-1’!1:_ .00 O.iss4 0085  0.0135 63
| 18 1324 320 08 0340 06 0138 0.19:2 .00 01918 og 0.0130 53
1325 340 0 0.340 05 0136 0.7 .00 01725 0 0.0127 S
i 1326 350 o 0300 06 0120 01 .00 02585 0050 0.0095 4
19 3 330 0 0320 06 0128 0.1271) 1.00 01270 0084 0.0082 3
1327 400 0 0240 08 ___ 00% o.::j 1.00 01324 0048 0.0064 3
22 13 420 0 0.200 06 0080 1.00 00505 0040 0.0024 1.
22 1330 440 °ﬂ T 08  0Ls0 ool 100 ocsi4 004 o003z L)
23 1330 480 [ 0.200 06 0080 00810 1.00 00810 0040 0.0024 1.
24| 1331 480 0.6 0200 0.6 0080 00612 100 0.0612 0040 0.0024 12
ﬁ 13 5.00 ':j 0240 08 0098 oﬁ_ 1.00 00333 0 0.0016 0
13 520 0.000 0.0 00 _© 1.00 00000 O 0.0000 ©
Rows n R3S Incicate @ QCwaming. See the QuaiRy Comtmd page Of this repost for more Information.
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Table A3.8-3 Discharge Sheet — Lake E381 Outlet, 3 August 2014
P
% 2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name E381AU3.WAD Site Name
Start Date and Time 2014/08/03 12:17:48 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category I1SO | Stats
Serial # P4017 Velocity mys Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 0.4%
Software Ver 2.30 Discharge m~3/s Velocity 0.6%  3.9%
Mounting Correction 0.0% Wwidth 0.1%  0.1%!
Summary Methoq 1.9% .
Averaging Int. 20 # Stations 22 # Stations 2.3% E
Start Edge LEW  Total Width 5.000 Overall e
Mean SNR 22.7 dB Total Area 1.253
Mean Temp 14.14 °C Mean Depth 0.251
Disch. Equation Mid-Section Mean Velocity 0.1466
Total Discharge 0.1836
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD vel CorrFact | MeanV | Area Flow | %Q
0 12:17] 0.00 None|  0.000 0.0 0.0 0.0000 1.00,  0.0000{ 0.000/ 0.0000 0.0
1| 12:17| 0.15 a.6| 0.300 0.6 0.120| 0.0014 1.00| 0.00i4, 0.045| 0.0001| 0.0
2| 12:18| 0.30 0.6| 0.320 0.6 0.128| 0.0518| 100\ 0.0518| 0.048| 0.0025| 1.4
3 12:19] 0.45 0.6 0.320 0.6 0.128)  0.1457 1.00 0.1457] 0.048| 0.0070, 3.8)
4 1219 0.60 0.6 0.320 0.6 0.128) 0.1725 1.00] 0.1725 0.048) 0.0083 4.5
s| 12:20| 0.75 0.6 0.310 0.6| 0.124 0.1998 1.00| 0.1998| 0.047 0.0093 5.1
6| 12:21 0.90 0.6/ 0.310 0.5 0.124  0.1955 1.00 0.1955 0.047, 0.0091 5.0f
70 12:22] 1.05 0.6( 0.320 0.6  0.128) 0.2264 1.00| 0.2264 0.048 0.0109 5.9
8 12:22 1.20 0.6, 0.340 0.6 0.136] 0.2399| 1.00| 0.2399] 0.051 0.0122 6.7
9 12:23 1.35 0.6/ 0.350 0.6 0.140{ 0.2427 1.00 0.2427] 0.053 0.0127] 6.9}
10] 12:24 1.50 0.6  0.3560 0.6/ 0.144 0.2650 1.00| 0.2650| 0.054 0.0143 7.8}
11 12:24 1.65 0.6 0.340 0.6 0.136{ 0.2745 1.00 0.2745 0.051 0.0140] 7.6}
12]  12:25 1.80 0.6 0.340 0.6 0.136] 0.2887 1.00| 0.2887] 0.051 0.0147 8.0}
13| 12:26| 1.95 0.6  0.340 0.6/  0.138 0.2700 1.00| 0.2700 0.051 0.0138 7.5|
14  12:26] 2.10 0.6, 0.340 0.5 0.136 0.2158 1.00[ 0.2158] 0.051 0.0110 6.0
15 12:27] 2.25 0.6 0.320 0.6 0.128) 0.1641 1.00| 0.1641 0.048] 0.0075] 4.3}
16| 12:28 2.40 0.6/ 0.320 0.6 0.128] 0.0931 1.00 0.0931 0.048 0.0045 2.4
17] 12:28) 2.55 0.6, 0.320 0.6 0.128] 0.1120 1.00[ 0.1120 0.048] 0.0054 2.9]
18] 12:29 2.70 0.6 0.320 0.6 0.128) 0.0392 1.00| 0.0392 0.048] 0.0019 1.0}
19 12:29] 2.85 0.6/ 0.310 0.6| 0.124  0.0550 1.00]  0.0550] 0.047 0.0026 1.4
200 12:30] 3.00 0.6 0.300 0.6 0.120, 0.0670 1.00| 0.0670| 0.323 0.0216] 11.8}
21| 12:30/ 5.00 None|  0.000 0.0 0.0, 0.0000 1.00| 0.0000/ 0.000 ©0.0000] 0.0}
Rows in italics indicate a QC warning. See the Quality Control page of this report for more information.
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A3.9 Lake F1 Stream

Benchmark Coordinates UTM Zone 12
Easting 541042.312 m
Northing 7176546.769 m
Elevation 418.124 m (geodetic)
Datum Elevation 417.000 m (geodetic)

Table A3.9-1 2014 Hydrometric Data at Lake F1 Stream Station

Measured Water Surface Elevation® Measured Discharge
Date and Time (m) (ms)
26-Apr-2014 11:00 -- Frozen to bottom
31-May-2014 14:00 417.589 0.158
24-Jun-2014 13:00 417.425 0.012
5-Aug-2014 11:50 417.490 0.028

a) Water surface elevations located at these sites are stream water levels, not lake water surface elevations (referenced to the
centre stream transect).
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Table A3.9-2 Discharge Sheet — Lake F1 Stream, 31 May 2014
" Nl P
&2
Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name F1_May31.WAD Site Name
Start Date and Time 2014/05/31 13:42:50 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 1SO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%)f
CPU Firmware Version 3.9 Area m~2 Depth 0.1%  0.8%
Software Ver 2.20 Discharge m~3/s Velocity 1.3%  1.7%l
— T
Averaging Int. 15 # Stations 16 # Statio 3'19, .
Start Edge LEW Total Width 2.200 s Lxs.
Mean SNR 34.0d8  Total Area 0.889 Overall -
Mean Temp 9.13 °C Mean Depth 0.404
Disch. Equation Mid-Section Mean Velocity 0.1775
Total Discharge 0.1578
Measurement Results
St Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 13:42 0.00 None|  0.000 0.0 0.0, 0.0000 1.00  0.0000] 0.000] 0.0000{ 0.0
1| 1342 0.10 0.6| 0.490 0.6 0.176|  0.1059 00| 0.10. 0.055| 0.0058| 3.7|
2] 13:43 0.25 0.6 0.440 0.6 0.176]  0.1169 1.00  0.1169 0.066] 0.0077 4.9]
3 1344 0.40 0.6/  0.500 0.6 0.200, 0.1601 1.00| 0.1601 0.075 0.0120, 7.6|
4  13:44 0.55 0.6 0.500 0.6 0.200{ 0.2076 1.00] 0.2076] 0.075] 0.0156] 9.9}
5| 13:45 0.70 0.6, 0.500 0.6 0.200,  0.2065 1.00] 0.2065 0.075{ 0.0155 9.8}
6 13:45 0.85 0.6,  0.480 0.6 0.192]  0.2233 1.00] 0.2283 0.072 0.0164 10.4
7] 13:46{ 1.00 0.6 0.480 0.6 0.192] 0.2408 1.00] 0.2408 0.072 0.0173 11.0}
8 13:47 1.15 0.6  0.440 0.6 0.176]  0.2265 .00  0.2265 0.066 0.0149] 9.5
9 13:47 1.30 0.6 0.400 0.6 0.160,  0.2307 1.00  0.2307| 0.060] 0.0138/ 8.8
10, 13:48) 1.45 0.6/ 0.400 0.6 0.160{ 0.1880 1.00] 0.1880, 0.060, 0.0113 7.1}
11 13:49] 1.60 0.6,  0.380 0.6 0.1520  0.1736 1.00 0.1736 0.057 0.0099| 6.3
12 13:50, 1.75 0.6 0.360 0.6 0.144 0.1514 1.00, 0.1514 0.054 0.0082 5.2
13] 13:50| 1.90 0.6,  0.340 0.6 0.136 0.1099 1.00,  0.1099 0.051 0.0056/ 3.6
14 13:51 2.05 0.6/ 0.340 0.6 0.136] 0.0729 .00 0.0729 0.051 0.0037 2.4
15 13:51 2.20 None|  0.000 0.0 0.0, 0.0000 1.00  0.0000, 0.000/ 0.0000 0.0}
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Table A3.9-3 Discharge Sheet — Lake F1 Stream, 24 June 2014
Discharge Measurement Summary Dete Genersted: Thu 10 2014
File Information Site Details
Fil= Name F1JUN24.WAD St= Name
Rart Date and Time 2014/05/24 14:33:13 Operator(s) DCK8
System Information Units  (Metrkunrs) | | Discharge Uncertainty
Sersor Type FowTracker Ditance m Category | 1S0 Stats
Sers # P4017 Velsedy m/s Amurssy 1.0% 109
CPU Firmmw are Verzion 38 Arms m~2 Degth 0.2% 14%
Software Ver 230 Dixcharqe m*3s Velooity 2.2% 22%
Mounting Correction 0.0% Wedth 0.1%  0.1%
Method 2.1% -
Summary -
Averaging Int. 20 # Stations 19 # Stakions —— .
et Edge LEW Totsl Width 2.000 Overall - R
Mean SNR 350a8 Totsl Area 0595
Mezan Temp 1866 °C Mean Degth 0298
Disch. Equation Mid-Section  Mesn Velocly 0.0197
Total Discharge 0.0117
Measurement Results
St | Clock | Loc usn:;‘] Depth | %Dep MexsD Vel CorFxt MeanV Ares | Flow  %Q
o 1433 000 0.000 00 00  0.0000 1.00 00000 O 0.0000 0.0
1 1433 0.0 05 033 06 0152 0.0002 .00 00002 0038 0.0000 0.
2 1435 020 08 _03s0 06 0152 00108 100 00108 © 0.0004 3
3 1435 030 05 0400 05 0180 00078 100 00078 0040 0.0003 2
4 1437 040 o_ﬁ 0350 05 0.144 oonzEs 1.00 00289 00358 0.0010 s.:
S 1437 030 0 0350 05 0144 00183 1.00 00189 0036 0.0007 5
q 14 050 oj 0.400 05 _ 0.60 oﬂ 1.00 00289 ,oﬁ 0.0012  9:
14 0.70 0 0320 06 0152 0 1.00 00326 0O 0.0012 10
gﬂglj-ﬂ? 0z 08 0380 05 0146 00317 100 00317 0035 00011 e
1441 0350 oﬁ 0350 05 0140 00483 1.00 00463 003§ 0.0016 13
1000 1442 100 0 0330 06 0152 00283 1.00 00283 0O 0.0011 9
12 1443 1.0 oﬂ 0.350 06 0144 omﬁ 1.00 00188 0 0.0007 S
1444 120 0 0.350 05 0144 001 .00 00148 O 0.0005 4
1: uzj 130 oﬂ 0310 05 0124 ,onm% 1.00 00143 0031 0.0004 31
14 1448 140 0 0310 05 0124 00074 1.00 00074 0031 00002 2
i3 14:;1 150 oj 0240 08 0085 0043 100 0043 0024 00003 2
18 1448 180 0 0220 06 0088 00126 .00 00226 0022 0.0003 24
17| 1450 17 08| 0200 0.6 0080, 0.0130 100 0.0150 0040 00005 4.4
18 1430 2 Nonel  0.000 0.0 0.0  0.0000 1.00 00000 0000 0.0000 00
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Table A3.9-4 Discharge Sheet — Lake F1 Stream, 5 August 2014
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B [z
& 2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name F1AUG5.WAD Site Name
Start Date and Time 2014/08/05 11:48:42 QOperator(s) TE KB
System Information Units  (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%|  1.0%
CPU Firmware Version 3.9 Area m”2 Depth 0.4% 1.7%
Software Ver 2.30 Discharge m”3/s Velocity L.7%  5.1%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Method g ;% -
Averaging Int. 20 # Stations 23 # Stations = .
Start Edge LEW Total Width 2.400 Overall iy
Mean SNR 34.7 dB Total Area 0.582
Mean Temp 14.30°C  Mean Depth 0.243
Disch. Equation Mid-Section Mean Velocity 0.0484
Total D'scharge 0.0282
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %0Q
0 11:48 0.00 None|  0.000 0.0 0.0,  0.0000 1.00{  0.0000] 0.000] 0.0000 0.0
1| 11:48| 0.10 0.6| 0220 0.6 0.088| -0.0067| 1.00| -0.0067| 0.022| -0.0001| 0.5
2| 11:49| 0.20 0.6| 0.200 0.6| 0.080] 0.0005 1.00| 0.0006| 0.020| 0.0000| 0.0
3] 11:49) 0.30 0.6 0.200 0.6,  0.080 -0.0019 1.00] -0.0019| 0.020 0.0000, -O.1
4 11:50| 0.40 0.6/ 0,240 0.86| 0.096| 0.0143 1.00 0.0143 0.024 0.0003 1.2
5| 11:51 0.50 0.6 0.240 0.6 0.096 0.0365 1.00]  0.0365 0.024  0.0009 3.1
6 11:51 0.60 0.6 0.300 0.6 0.120|  0.0515 1.00)  0.0515 0.030| 0.0015 5.5
7 11:52 0.70 0.6 0.320 0.6, 0.128 0.0370 1.00|  0.0370| 0.032] 0.0012] 4.2
8 11:52 0.80 0.6 0.300 0.6 0.120 0.0297 1.00 0.0297 0.030 0.0009 3.2
9 11:53 0.90 0.6 0.300 0.6 0.120 0.0316 1.00  0.0316| 0.030| 0.0009 3.4
10 11:53 1.00 0.6  0.300 0.6 0.120  0.0444 1.00]  0.0444 0.030| 0.0013 4.7
11 11:54 1.10 0.6/ 0.310 0.6 0.124 0.0426) 1.00 0.0426/ 0.031] 0.0013 4.7
12| 11:54 1.20 0.6 0.260 0.6 0.104  0.0403 1.00]  0.0403 0.039| 0.0016] 5.6l
13| 11:57| 1.40 0.6| 0.260 0.6| 0.104] 0.03% 1.00| 0.03%| 0.052] 0.0018] 6.4
14 11:58 1.60 0.6] 0.240 0.6 0.096 0.1091 1.00l  0.1091 0.036 0.0039 13.9|
15| 11:59] 1.70 0.6 0.240 0.6 0.096| 0.1209 1.00 0.1209| 0.024 0.0029] 10.3{
16| 11:59) 1.80 0.6 0.220 0.6 0.088 0.1032 1.00  0.1032] 0.022] 0.0023 8.1}
17 12:00] 1.90 0.6 0.220 0.6 0.088 0.1185 1.000 0.1185 0.022] 0.0026] 9.3}
18| 12:00, 2.00 0.6( 0,220 0.6| 0.088| 0. 1006 1.00 0,1006] 0.022 0.0022] 7.9|
19 12:01 2.10 0.6 0.220 0.6 0.088 0.0735 1.00,  0.0735 0.022] 0.0016 5.7
20 12:01 2.20 0.6 0.220 0.6 0.088 0.0491 100 0.0491 0.022 0.0011 3.8}
21| 12:02| 2.30 0.6| 0.250 0.6| 0.112| -0.0033 100| -0.0033| 0.0 0.0001] -0.3|
221 12:02] 2.40 None|  0.000 0.0 0.0 0.0000 1.00 0.0000; 0.000 0.0000. 0.0]
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A3.10 Lake G4 Outlet

Benchmark Coordinates UTM Zone 12
Easting 542685.444 m
Northing 7179013.074 m
Elevation 436.470 m (geodetic)
Datum Elevation 435.300 m (geodetic)

Table A3.10-1 2014 Hydrometric Data at Lake G4 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (ms)

28-Jun-2014 14:45 436.201 4.928
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Table A3.10-2  Discharge Sheet — Lake G4 Outlet, 28 June 2014
Discharge Measurement Summary Date Generated: Tha Jof 10 2014
Fle Information Site Details
Fle Name G4JUN2B . WAD Ste Name
Rart Date avd Time 2014/05/28 14:4504 Operator(=) DCKB
System Information Units (Metric Units) Discharge Uncertainty
Sensar Type FowTracker Distance m _ Category 150  Stats
Seral 2 Pan1? Velocy m/s Accuracy 1.0% 1.0%)
CPU Fiermw are Version 39 Arms m*2 D=pth 0.1% 4 5%
Software Ver 230 Dixharge m~3s Velooily 0.6% +.0%)
Mounting Correction 0.0% Wid?h 9_’_1;! 6;;}'.
i # Station = 3
Averaging Inl. 20 # Stations 3% ot S ... (—
Rart Edge LEW Totsl Wikh £0.000 Overall .
Mean SNR 11948 Totsl Area 22075
Mean Temp 16.46 °C Mesn D=pth 0451
Disch. Equation Mid-Section  Mean Velocly 0.1820
Total Discharge 4.9278
Measurement Results
St Clock  Lloc | Method | Depth  %Dep MeasD Vel  ComrFct | MeanV  Ares | Flow | %Q
0 1445 000 00 0.0 ©0.0000 100  0.0000 0000 00000 00
Y 445 200 05 0138 01853 100 0.1853 06580 0.12860 25
27 1446 400 06 _ 0.100  0.1695 1000 0.0695 03500 00848 1.
3 1448 600 06  0.136 0.1928 100 0.1928 oses o0.147 23]
| 4 449 750 100, 02705 0310 01380 2%
[ s 459 so0 100 0.2475 0240 02080 42
14:51_ 1050 100 0.2375  0S00 02 4
% : 100 0.2120 0S40 02177 2.
_5 00 02177 0420 0084 L
| S 1453 i50C 0.120  ©0.3590 100 01591 0450 00716 1S
10 14:55 1650 1000 02302 0930 02141 4
11 57 1800 100 00ssE 0235 00853 17
12| 14:58 19.50 .00 00109 0540 00053 02
13 15:00 2100 100 0.2576 0285 00734 1
4 15:00 2250 100 0.2124 0720 0.52¢ 3.
| 15 15:02  24.00 100 0.2125 0830 01338 27
16 15:03 2550 100 0.293) .10 o.zmu:} 43
17 15:04 27.00 100 0.1664 0550 01148 2
l.j 15:08 2830 100 0.2160 1020 02203 4
18 15:09 3000 1000 02102 0750 01577 3
20 15:20 3150 100 0.1687 0510 01366 2
21 1521 3300 100 0.1774 090 01703 3
22 15:13 3430 i00 €788 1120 02015 41
| 23 15:14 3530 100 02138 320 © 4
24 15:16 3200 100 0.1982 0700 01392 2
25 1517 4000 100 02257 0800 0134 2
25 15:13 4200 100 02221 0200 01777 3
15118 4400 100 ©0.2939 o020 0.708 3
15:21 4600 100 02182 1000  02:82 4
28 15:22 4800 100 0.2118 1000 o021 4
30 15:22 5000 100 0.1853 1000 0. 33
31 15:23 5200 100 0.1352 1160 015568 3
32 15:24 5400 100 0.1438 0220 o.uﬂ zﬂ
33 15:25 3500 100 00835 121400 o022 2:
34 15:27 5800 .00 00075 o680 00051 02
| 35 15:27 0.0 1000 0.0000 0000 O 0
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A3.11 Lake G4A Outlet

Benchmark Coordinates UTM Zone 12
Easting 545165.520 m
Northing 7182516.723 m
Elevation 439.174 m (geodetic)
Datum Elevation 437.100 m (geodetic)

Table A3.11-1 2014 Hydrometric Data at Lake G4A Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
1-Jun-2014 10:20 437.945 2.268
22-Jun-2014 12:00 438.034 3.137
4-Aug-2014 10:45 437.889 2.233
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Table A3.11-2  Discharge Sheet — Lake G4A Outlet, 1 June 2014
B
Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name G4_Junel.WAD Site Name G4 OUTLET
Start Date and Time 2014/06/01 10:20:54 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category IS0 | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 6.5%
Software Ver 2,20 Discharge m*3/s Velocity 1.9%  7.0%)
Summary T
Averaging Int. 15 # Stations 25 % stt 2' 0%l .
Start Edge LEW Total Width 47.200 L -
Mean SNR 23.3dB  Total Area 16.375 Overall 35% _96%
Mean Temp 2.88 °C Mean Depth 0.347
Disch. Equation Mid-Section Mean Velocity 0.1385
Total Discharge 2.2684
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 10:200  0.00 None|  0.000 0.0 0.0| 0.0000 1.00] 0.0000[ 0.000/ 0.0000/ 0.0
1 10:20 1.50 0.6, 0.300 0.6 0.120{ 0.2205 1.00 0.2205 0.450| 0.0992 4.4
2| 10:22 3.00 0.6, 0.350 0.6 0.140{ 0.1189 1.00] 0.1189) 0.350 0.0416] 1.8}
3] 10:23 3.50 0.6 0.500 0.6 0.200] 0.0928 1.00, 0.0928] 0.500 0.0464 2.0
4  10:25  5.00 0.6| 0.100 0.6/  0.040] 0.1458 1.00] 0.1458] 0.135] 0.0197 0.9}
5| 10:26] 6.20 0.6 0.400 0.6/ 0.160] 0.1537 1.00] 0.1537] 0.540] 0.0830] 3.7
6/ 10:28 7.70 0.6, 0,200 0.6 0.080] 0.2492 1,00 0.2492] 0.250] 0.0623 2.7
7] 10:28 8.70 0.6, 0.200 0.6 0.080] 0.2306 1.00{ 0.2306] 0.250 0.0577] 2.5
8 10:33 10.20 0.6 0.300 0.6/  0.120] 0.3102 1.00] 0.3102] 0.525] 0.1629) 7.2
9| 10:35 12.20 0.6| 0.300 0.6| 0120 0.143 1.00| 0.1436| 0.600, 0.0862 3.8
10| 10:37] 14.20 0.6| 0.300 0.6  0.120| 0.1347 1.00| 0.1347| 0.600| 0.0808] 3.6
11 10:39) 16.20 0.6, 0.600 0.6 0.240{ 0.1609 1.00 0.1609 1.200f 0.1931 8.5
12| 10:41 18.20 0.6 0.600 0.6  0.240] 0.1696 1.00] 0.1696] 1.200( 0.2035) 9.0}
13 10:44  20.20 0.6 0.700 0.6 0.280] 0.1862 1.00] 0.1862] 1.400| 0.2607] 11.5
14 10:46] 22.20 0.6 0.700 0.6/ 0.280] 0.1646 1.00] 0.1646] 1.400] 0.2304 10.2
15| 10:48| 24.20 0.6| 0.700 0.6| 0.280 0.0769 1.00| 0.0769| 1.400| 0.1077| 4.7
16| 10:51 26.20 0.6, 0,400 0.6 0.160{ 0.0895 1,00 0.0895 0.800{ 0.0716 3.2
17| 10:53 28.20 0.6| 0.400 0.6 0.160| 0.0154 100\ 0.0154| 0.800| 0.0123| 0.5
18| 10:54] 30.20 0.6 0.400 0.6| 0.160| 0.0843 1.00| 0.0843| 0.800| 0.0673] 3.0
19| 10:55 32.20 0.6 0.400 0.6/  0.160] 0.1368) 1.00] 0.1366] 0.800| 0.1093 4.8}
200 10:57 34.20 0.6] 0.300 0.6/ 0.120] 0.2104 1.00] 0.2104 0.600| 0.1262] 5.6
21| 10:59, 36.20 0.6| 0.350 0.6 0.140| 0.0799 1.00| 0.0799| 0.700, 0.0559| 2.5
22 11:00 38.20 0.6 0.200 0.6/ 0,080 0.0592 1.00] 0.0592] 0.400( 0.0237 1.0}
23 11:01 40.20 0.6 0.150 0.6  0.060| 0.0990 1.00, 0.0990] 0.675] 0.0668 2.9]
24 11:01 47.20 None|  0.000 0.0 0.0 0.0000 1.00[ 0.0000] 0.000/ 0.0000/ 0.0}
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Table A3.11-3  Discharge Sheet — Lake G4A Outlet, 22 June 2014
Discharge Measurement Summary Date Generated: Th ! 10 2014
File Information Site Details
Fie Name G4AUN22.WAD St= Name
Rart Date s Tire 2014/06/22 11:4501 Operator(s) DCKB
System Information Units  (Metricunrs) | | Discharge Unoa-tantv
Sersor Type FAowTracker | | Ditance m ___Category  ISO | Stats
Serial & Pa)17 Veocy m/s Amurscy 10% L0%
CPU Firmware Version 3.9 Ares m*2 Degth 02% 93%|
Software Ver 230 Dicharge m*3s Velocity 1.5% 5.4%
Mounting Correction 0.0% Wedth 0.1% 0.1%
Averaging Int. 20 # Stations 3 g —
Start Edge Law Totsl Width 41500 Overall L
Mean SNR 178a8 Tolsl Area 9213
Mean Temp 585°C  Mesn Degth 022
Dizch. Equation Mid-Section  Mean Velooly 0.3405
Total Discharge  3.1366
Masuru'nent Results
Clock Loc Method = Depth | % Dep l MeasD Vel  CorrFact | MeanV  Area Flow %Q
_o 1:45 000 Neme 0000 00 0.0 0.0000 100 0.0000 0000  0.0000
Y 11:45 100 08 0240 06 _0.0% 0.0777 100 ©0.0777 0240 00185 70
2 146 200 05 0030 06  0.012 0.1353 100 0.1383 onLonosﬂ j
3 147 350 08 0220 06 o028 o0.1%71 100  o0.1971 o383
| 4 11:49  SsO 05 0250 08  0.00 0.:1422 1.00 70;:33R0m%oﬁ72ﬂ
5 11:50 730 08 0180 05  0.054 0.28%0 100 02850 0280 O 2
§ 1u5L s00 Dﬁ 0220 05 0020 02534 100 0.2554 0300 007 2;‘
7 1153 1050 0 0350 05 0.140 0.2202 1.00 0.2202 0525 0.11. 3.
; i1:56 1200 P_ﬁ 0220 05 00ces 0.1250 300 ©.1250 0330 00413 1-:]
1:57 13350 [ 0220 05 0088 0.2258 100 0.2258 0330 00745 2
10 11:58  15.00 [ 0300 06  0.120 0.2187 100  0.2187 0375 o0820 2
12 12:00 1600 08 0260 06 0.104 0.2073 100 02073 0280 00538 17
12:02  17.00 05 0300 06 0.120 0.0953 100 0.0953 0375 00357 1
13 12:03 1850 [ 0.180 0§ 0072 03039 100 03039 0270 00821 24
| 14 12:05 2000 08 0320 05  0.128 0.3953 100 03953 03550 02214 7.
15 12:07 2200 08 0240 05 0035 04486 100 04466 0245 01094 33
| 26| 12:13 2350 0.6 0380 08 0152 0389 100 03699 0570| 02108 6.7
17| 1216 2500 0.6 0320 05 0125 02645 1.00 02645 0450 01271 41
15 12:17  26.50 08 0.160 08 0084 03251 100 03251 0240 00780 2
19 12:18 2800 08 0240 06 0.0% 09175 100 09175 0300 O z
20 12:20 29.00 oﬂ 0.280 05 0084 09518 100 0.9528 0200 O 5.
21 1222 3030 [ 0300 06 0120 0.7213 100 0.7213 0500 04328 13
22 12:24 3300 0.6 0200 06, 0080, 03375 1.00 03375, 0350 01181 3.8
| 23 12:26  34.00 08 0340 06 0136 0. 100 0.3852 04 01637 5
24 1228 3530 08 0140 08 oo o 100 03081 01 00538 1.7}
25| 12:30 36.50, 0. 0320 06, 0125 _ 0.6293 1.00 06295 0320| 0.2014| 6.4
28 1232 3750 o 0230 08 0082 03022 100 o szom 00885 2
27 12:33 3850 0 0.0%0 05 0038 04258 100 0.4258 00123 12
22 12:35 3930 o 0.180 05 0.0s4 0.2124 1 0.2124 o.uo 00340 3.1
g 12:37 4050 08 0080 06  0.024 0.0097 1% 0.0097 0080 O 0.0
12:37  41.50 None  0.000 00 0.0 0.0000 1 0.0000 0000 0 0.0
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Table A3.11-4  Discharge Sheet — Lake G4A Outlet, 4 August 2014
"
=
Discharge Measurement Summary Deba e i 53514
File Information Site Details
File Name G4AAU4.WAD Site Name
Start Date and Time 2014/08/04 10:43:01 Operator(s) TE KB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.3% 17.0%!
Software Ver 2.30 Discharge m~3/s Velocity 2.2% 14.1%
MOUntﬂg Correction 0.0% Wldth 0.1% 0.1%
Method 1.9% G
sAv“e"ra"a. b . # Stations 2.0% e
ging Int. 20 # Stations 26
Start Edge LEW  Total Width 50.000 Overall 3.7% _22.1%]
Mean SNR 13.2d8 Total Area 15.560
Mean Temp 14.65 °C Mean Depth 0.311
Disch. Equation Mid-Section Mean Velocity 0.1435
Total Discharge 2.2330
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 10:43  0.00 None|  0.000 0.0 0.0 0.0000 1.00[ 0.0000, 0.000, 0.0000 0.0
1| 10:43 2.00 0.6 0.360 0.6 0.194| 0.0i84 1.00| 0.0184| 0.720| 0.0i32| 0.6
2l 10:43  4.00 0.6  0.330 0.6 0.152| 0.1070 1.00] 0.1070, 0.760, 0.0813 3.6
3| 10:46  6.00 0.6 0.120 0.6  0.048] 0.1451 1.00] 0.1451 0.240, 0.0348] 1.6
4| 10:48] 8.00 0.6| 0.240 0.6| 0.095| 0.073 1.00| 0.0735| 0.480| 0.0353| 16
5 10:50 10.00| 0.6 0.460 0.6 0.184 0.1795] 1.00] 0.1795 0.920, 0.1651 7.4
6| 10:52| 12.00 0.6| 0.1%0 0.6 0.056| 0.1715 1.00| 0.1715| 0.280| 0.0450, 2.2
7l 10:53  14.00 0.6 0.420 0.6/ 0.168 0.0959) 1.00] 0.0959 0.840, 0.0806 3.6
8 10:56, 16.00 0.6 0.300 0.6 0.120, 0.0101) 1.00{ 0.0101 0.600, 0.0061 0.3
9 10:57 18.00 0.6 0.250 0.6| 0.100 0.0736] 1.00] 0.0736 0.500, 0.0368 1.6
10, 10:58) 20.00 0.6 0.340 0.6 0.136] 0.1039 1.00] 0.1039 0.680, 0.0707] 3.2
11)  10:59] 22.00 0.6 0.340 0.6 0.136] 0.0528) 1.00] 0.0528 0.680, 0.0359 1.6
12 11:00] 24.00 0.6 0.750 0.6/ 0.300 0.1391 1.00, 0.1391 1.500, 0.2087 9.3
13 11:02  26.00 0.6 0.600 0.6 0.240, 0.1037 1.00{ 0.1037 1.200f 0.1244 5.6
14 11:03 28.00 0.6 0.220 0.6 0.088 0.0957 1.00] 0.0957 0.440, 0.0421 1.9}
15| 11:05| 30.00 a.6| 0.790 0.6 0.296| 0.1059 1.00| 0.1059| 1.480| 0.1567| 7.0
16| 11:06| 32.00 0.6 0.380 0.6|  0.152| 0.14%9 1.00| 0.1s49| 0.760| 0.1101] 4.9
17 11:08] 34.00 0.6  0.460 0.6| 0.184 0.1518 1.00] 0.1518 0.920, 0.1397 6.3
18| 11:09) 36.00 a.6| 0.100 0.6 0.090| 0.4674 1.00| 0.4674| 0.200| 0.0935 4.2
19 11:11 38.00 0.6 0.060 0.6  0.024 0.4335) 1.00] 0.4335 0.120, 0.0520, 2.3
20| 11:12| 40.00 0.6 0.250 0.6 0.112| 0.9957| 1.00| 0.9957| 0.560| 0.2776| 12.4
21 11:15 42.00 0.6 0.180 0.6 0.072 0.1111 1.00] 0.1111 0.360, 0.0400, 1.8|
22 11:16) 44.00 0.6 0.360 0.6/ 0.144 0.2301 1.000  0.2301 0.7200 0.1657 7.4
23 11:16] 46.00 0.6 0.200 0.6  0.080] 0.4286] 1.00] 0.4286 0.400 0.1714 7.7
24 11:17]  48.00 0.6 0.100 0.6| 0.040] 0.2163 1.00| 0.2163 0.200 0.0433 1.9]
25 11:17] 50.00 None|  0.000 0.0 0.0, 0.0000 1.000 0.0000 0.000] 0.0000, 0.0}

A-44



2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project
”y DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
s DIAMOND April 2015

A3.12 Lake G5 Outlet

Benchmark Coordinates UTM Zone 12
Easting 543495.278 m
Northing 7186695.067 m
Elevation 445.584 m (geodetic)
Datum Elevation 442.150 m (geodetic)

Table A3.12-1 2014 Hydrometric Data at Lake G5 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m?%s)
1-Jun-2014 08:50 443.297 3.706
6-Jun-2014 17:20 443.468 -
22-Jun-2014 13:40 443.328 3.996
4-Aug-2014 08:45 443.173 2.527
24-Sep-2014 09:45 443.046 0.707

A-45



2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project
b DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
DIAMOND April 2015

Table A3.12-2  Discharge Sheet — Lake G5 Outlet, 1 June 2014

Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name G5_Junel.WAD Site Name
Start Date and Time 2014/06/01 08:57:54 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%)| 1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 2.4%)
Software Ver 2.20 Discharge m*3/s Velocity 1.2%  3.2%}
Summary pgh . ore o
Averaging Int. 15 # Stations 27 # Statio 1'9% .
Start Edge LEW Total Width 18.400 ns :
Mean SNR 18.6d8  Total Area 8.156 Overall 30% __41%
Mean Temp 1.63 °C Mean Depth 0.443
Disch. Equation Mid-Section Mean Velocity 0.4544
Total Discharge 3.7062
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
o 08:57 0.00 None,  0.000 0.0 0.0, 0.0000 1.00, 0.0000, 0.000[ 0.0000 0.0
1| 08:57 0.60 0.6 0.1%0 0.6 0.056| 0.1979 1.00| 0.1979| 0.084| 0.0166| 0.4
2| 08:58] 120 0.6| 0.260 0.6| 0.104| 0.5874 1.00| 0.5574| 0.208| 0.1222]| 3.3
3 09:04 220 0.6| 0.460 0.6| 0.184| 0.7881 1.00| 0.7881] 0.391) 0.3081] 8.3
4| 09:05 290 0.6| 0.9%0 0.6 0.176| 0.6485 1.00| 0.6985| 0.308| 0.1997| 54
5| 09:07 3.60 0.6| 0.440 0.6| 0.175| 0.6026 1.00| 0.6026| 0. 0.1856| 5.0
6| 09:08] 430 0.6| 0.500 0.6| 0.200| 0.5814 1.00| 0.5514| 0.350 0.2035| 5.5
7] 09:09 5.00 0.6 0.480 0.6 0.192 0.4068 1.00] 0.4068{ 0.336] 0.1367] 3.7
8| 09:11 570 0.6| 0.300 0.6 0.120| 0.5243 1.00| 0.5243| 0.210| 0.1101] 3.0
9 09:12 6.40 0.6/ 0.480 0.6 0.192 0.5253 1.00| 0.5253] 0.336] 0.1765 4.8|
10| 09:13] 710 0.6| 0.5%0 0.6 0.216| 0.3882 1.00| 0.3882| 0.3 0.1467| 4.0
11 09:14  7.80 0.6 0.540 0.6 0.216 0.6068 1.00| 0.6068 0.378] 0.2294 6.2
12| 09:15 8.50 0.6] 0.540 0.6, 0.216] 0.5398 1.00| 0.5398| 0.378] 0.2040 5.5
13| 09:16] 9.20 0.6 0.580 0.6{ 0.232 0.5127 1.000 0.5127] 0.406 0.2082 5.6l
14| 09:17] 9.90 0.6| 0.500 0.6 0.200| 0.4868 1.00| 0.4868| 0.350| 0.17204| 4.6
15 09:18| 10.60 0.6] 0.580 0.6/ 0.232 0.4451 1.00| 0.4451 0.406 0.1807 4.9|
16| 09:19] 11.30 0.6| 0.560 0.6| 0.224| 0.4363 1.00| 0.4363| 0.392| 0.1710] 4.6)
17] 09:21 12.00 0.6, 0.560 0.6 0.224  0.4991 1.00 0.4991 0.3920 0.1956 5.3|
18 09:22] 12.70 0.6] 0.500 0.6 0.200, 0.5249 1.00] 0.5249 0.450] 0.2362] 6.4]
19| 09:24 13.80 0.6, 0.500 0.6 0.200] 0.3157 1.00| 0.3157] 0.475 0.1500 4.0}
20, 09:26] 14.60 0.6 0.600 0.6 0.240 0.2898 1.00| 0.2898] 0.480, 0.1391 3.8|
21 09:28) 15.40 0.6] 0.480 0.6 0.192 0.2348 1.000 0.2348 0.338] 0.0789 2.1f
22| 09:29] 16.00 0.6/ 0.400 0.6 0.160] 0.2238 1.00| 0.2238] 0.240] 0.0537 1.4
23 09:30] 16.60 0.6, 0.350 0.6 0.140] 0.1743 1.000 0.1743 0.210] 0.0366 1.0}
24 09:31  17.20 0.6 0.350 0.6  0.140, 0.1486 1.00{ 0.1486 0.210, 0.0312] 0.8
25| 09:32 17.80 0.6] 0.240 0.6 0.096 0.1069 1.000 0.1069 0.144 0.0154 0.4
26| 09:320 18.40 None|  0.000 0.0 0.0, 0.0000 1.00| 0.0000/ 0.000] 0.0000 0.0}

A-46



2014 Surface Water and Hydrology Supplemental Baseline Report

Jay Project

DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
DIAMOND April 2015
Table A3.12-3  Discharge Sheet — Lake G5 Outlet, 22 June 2014
Discharge Measurement Summary Debe Germeatad: Tho 3 10 2014
Fle Information Site Details
Fie Name GSIUN22 . WAD Ste Name
Start Date and Teme 2014/05/22 13:3926 Operator(z) DC KB
Svstem Information Units  (Metricunns) | | Discharge Uncertainty
Serzor Type FowTracker Ditance m  Category 150 sStas
Serisl # P4017 Velocly m/s Azuracy 10% 1
CPU Firmware Version 3.9 Ares m*2 Demptn 0.1%  3a%
Software Ver 230 Disxcharge m*3s Veionty 1.3% 7.1%]
Mounting Correction 0.0% Wam 0.1%  01%
Averaging Int. 20 # Stations 2% Staltions =
Rt Edge LEw Total Width 19500 Overall — .
Mean SNR 12348 Totsl Area 83720
Mean Temp 7.19°C Mean Degth 042
Disch. Equation Mid-Section  Mean Velooly 0.4774
Total Discharge  3.9959
Measurement Results
R Cck Loc Method Depth 'V.I'.lep Measd Vel  ComrFxt MeanV  Ared Flow | %Q
o 1339 000 Nne 0000 09 0.0 0.0000 100 00000 0000 00000 00
i 1338 150 05  03%0 08 o015z o.i7o7 _1@_'?-!72’1._";3 BECEZE S
24  13:41 225 05 0.480 05 0.154 0.1607 1.00 0.1807 0. 00647, 1
3 1342 335 05 0460 05  0.124 0.4837 1000 04857 0460 02248 54|
4 1343 425 oﬂ 0540 08 0216 0.5692 100 0.5692 0340 03074 77
5 1345 525 0.5 0450 08| 0192 01567 .00\ 01587 0420\ 00858 16
& 1345 s00 2 i 0450 0§ 0052 08124 100 0124 0350 02205 55
7 1346 87 [ 0300 05 0120 077115 100 07715 0225 01738 43|
.7}7;;:47 7.50 og 0260 08 0.104 0.7264 100 0.7264 0195 0.4 7sﬂ
1348 825 [ 0420 08 0.8 0.7552 1000 07552 031§ 02378 &
10 1348 900 ] 0480 06  0.192 0.6207 1 0.6207 0380 02235 58
1 1350 975 [ 0.580 06  0.232  0.6472 100 0.6472 04 02818 7
13:51  10.50 [ 0500 06  0.240  0.6452 100 0.8451 04 02503 7
13| 13:53 1125 0.6 0580 08, 04198 1.00 04195 0420, 01765 44
| 34 13:54 1200 [ 0520 05 0208 0.6733 100 06738 03%0 © 3
|15 13:55 1275 92 0.520 08 0208 0.5242 100 0.5242 0390 02044 5.3
16| 1357 13.50| 0.6 0250 06 0112 08613 .00 06613 0210, 01389 35
17 1358 1425 05 0280 05  0.104 0.6710 100 06710 0.1 01308 33
15| 13:59 1500 ,q.ﬁ 0.450, 06 0192 05744 1.00 05744 0360| 02068 5.2
1% 1401 1S 0 0.400 05 _ 0.180 0.65%9 1000 06893 0300 02070 52
20, 1405 Ziﬂ o. a,m' 0.5; GJW. 02352 1.00 02352 0375 00882 22
21 14:08 17 0. 0520 05 0.208 0.4649 1.00 0.464% 03%0 0.1813 4.5
22| 14:06__18.00 0. :{17 0.540, 06| o6 02273 .00 01273 0405| 00516 13
23 1407 187% [ 0450 06  0.84 0.1255 100 0.31255 0345 00433 13
24 1407 1950 foned  0.000 00 0.0 0.0000 100 00000 0000 00000 00
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Table A3.12-4  Discharge Sheet — Lake G5 Outlet, 4 August 2014
W[
Discharge Measurement Summary Date Generated: Frl Aug 15 2014
File Information Site Details
File Name GSAUG4.WAD Site Name
Start Date and Time 2014/08/04 08:55:15 Operator(s) TE KB
System Information Units  (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 8.6%
Software Ver 2.30 Discharge m~3/s Velocity 1.3% 7.6%
Mounting Correction 0.0% Width 0.1% 0.1%!
m.-v Methoc_i 2.0% -
Averaging Int. 20 # Stations 22 # Stations “La -
Start Edge LEW  Total Width 18.800 Overall o
Mean SNR 12.8dB Total Area 6.045
Mean Temp 13.90 °C Mean Depth 0.322
Disch. Equation Mid-Section Mean Velocity 0.4180
Total Discharge 2.5268
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel Corrfact | MeanV | Area | Flow | %Q
0| 08:55 0.00 None|  0.000 0.0 0.0, 0.0000 1.00/ 0.0000, 0.000( 0.0000( 0.0
1| 08:55| 1.00 0.6 0.290 0.6| 0.116| 0.5208 00| 0.5208| 0.290| 0.1510| 6.0
2 08:56 2.00 0.6/ 0.420 0.6 0.168 0.7498 1.00] 0.7498 0.420| 0.3149] 12.5
3| 08:58| 3.00 0.6 0.920 0.6 0.168| 0.2697 1.00| 0.2697| 0.420| 0.1133| 4.5
4| 09:00 4.00 0.6 0.520 0.6| 0.208) 0.5350 1.00| 0.5350| 0.520| 0.2782| 110
5| 09:01 5.00 0.6] 0.240 0.6 0.096] 0.5819 1.00| 0.5819] 0.240| 0.1397 5.5
6 09:02 6.00 0.6 0.210 0.6 0.084 0.4474 1.00 0.4474 0.210[ 0.0940[ 3.7
70 09:02 7.00 0.6{ 0.500 0.6  0.200] 0.5850 1.00| 0.5850, 0.500( 0.2925( 11.6
8 09:03 8.00 0.6  0.450 0.6 0.180 0.5497 1.00|  0.5497] 0.394 0.2164 8.6
9 09:04 8.75 0.5 0.400 0.6 0.160  0.3296| 1.00 0.3296 0.300{ 0.0989 3.9]
10| 09:05 9.50 0.6/ 0.310 0.6  0.124 0.5120 1.00| 0.5120) 0.233 0.1190( 4.7
11 09:06, 10.25| 0.6 0,310 0.6 0.124 0.4414 1.00| 0.4414 0.233 0.1026{ 4.1
12l 09:07 11.00 0.6] 0.330 0.6 0.132] 0.4501 1.00| 0.4501 0.248) 0.1114 4.4
13 09:08] 11.75 0.6] 0.290 0.6 0.116] 0.5765 1.00] 0.5765 0.218] 0.1254 5.0|
14 09:09 12.50 0.6  0.060 0.6  0.024 0.3105 1.00| 0.3105 0.045 0.0140] 0.6]
151 09:10, 13.25| 0.5 0.210 0.6 0.084 0.3899 1.00[ 0.3899] 0.158 0.0614 2.4
16| 09:12 14.00 0.6{ 0.680 0.6  0.2720 0.2798 1.00] 0.2798 0.510 0.1427  5.6|
17] 09:14 14.75 0.6 0.400 0.6 0.160,  0.1905 1.00] 0.1905 0.300] 0.0572] 2.3}
18| 09:15 15.50 0.6 0.380 0.6 0.152  0.1257 1.00| 0.1257] 0.333] 0.0418] 1.7
19 09:16] 16.50 0.6{ 0.120 0.6  0.048] 0.1413 1.00| 0.1413 0.108 0.0153 0.6
20 09:17 17.30 0.6 0.320 0.6 0.128 0.1012 1.00 0.10120 0.368] 0.0372] 1.5
21 09:17 18.80 None 0.000 0.0 0.0 0.0000 1.00 0.0000, 0.000{ 0.0000{ 0.0}
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Table A3.12-5 Discharge Sheet — Lake G5 Outlet, 24 Sep 2014

38

Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name G524SEPT.WAD Site Name G5
Start Date and Time 2014/09/24 09:52:04 Qperator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%|  1.0°
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 3.7%
Software Ver 2.20 Discharge m~3/s Velocity 1.7%  6.3%
S i
Averaging Int. 20 # Stations 21 # Statio 2.4% .
Start Edge LEW Total Width 6.400 L. '
Mean SNR 367dB  Total Area 1.444 Overall 3.9% 4%
Mean Temp 1.76°C Mean Depth 0.226
Disch. Equation Mid-Section Mean Velocity 0.4889
Total Discharge 0.7060
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow %0Q
0| 09:52 0.00 None|  0.000 0.0 0.0,  0.0000 1.00  0.0000, 0.000 0.0000 0.0
1 09:52 0.20 0.6/ 0.120 0.6, 0.048 0.5873 1.00 0.5873 0.024 0.0141 2.0|
2 09:53 0.40 0.6/ 0.220 0.6 0.088| 0.6017 1.00 0.6017] 0.044 0.0265 3.8|
3 09:53 0.60 0.6/ 0.350 0.6, 0.140 0.6338 1.00l  0.6338 0.070| 0.0444 6.3|
4 09:54 0.80 0.6/ 0.350 0.6 0.140] 0.7625 1.000 0.7625 0.070| 0.0534 7.6l
S5 09:57] 1.00 0.6/ 0.400 0.6| 0. 160 0.7287 1.00 0.7287| 0.080 0.0583 8.3|
6| 09:58 1.20 0.6/ 0.400 0.6, 0.160] 1.2161 1.00l  1.2161 0.080 0.0973 13.8]
7 09:59 1.40 0.6/ 0.400 0.6 0,160 1.2279 1.00  1.2279] 0.080 0.0982 13.9]
8/ 10:00 1.60 0.6/ 0.350 0.6 0.140]  1.2981 1.00  1.2981 0.070, 0.0909 12.9}
9| 10:01| 1.80 0.6| 0.500 0.6 0.200 0.7702 1.00 0.7702| 0.100 0.0770| 10.9
10| 10:03| 2.00 0.6| 0.480 0.6 0192 0.3 1.00| 0.4638| 0.096 0.0445 6.3
11| 10:05| 2.20 0.6| 0.500 0.6 0.200 0.3694 1.00 0.3694| 0.100 0.0369| 5.2
12| 10:06| 2.0 0.6 0.300 0.6 0.120 0.2630 1.00 0.2630| 0.060 0.0158| 2.2
13| 10:07| 2.60 0.6| 0.250 0.6 0. 100 0.4014 1.00 0.9014| 0.050 0.0201| 2.8
14  10:08 2.80 0.6/ 0.280 0.6, 0.112] -0.0034 1.00 -0.0034 0.056| -0.0002 0.0|
15| 10:10| 3.00 0.6| 0.240 0.6 0.096 0.0433 1.00 0.0433| 0.096 0.0042| 0.6 ]
16| 10:11 3.60 0.6/ 0.240 0.6, 0.096  0.0862 1.00 0.0862] 0.144 0.0124 18|
17| 10:13| 4.20 0.6] 0.120 0.6| 0048 -0.0078 1.00| -0.0078| 0.072 -0.0006] 0.1}
18 10:14 4.80 0.6/ 0.120 0.6, 0.048  0.1345 1.00| 0.1345 0.072] 0.0097 1.4
19| 10:15| 5.40 0.6| 0.100 0.6 0.040 0.0390 1.00 0.0390| 0.080. 0.0031] 0.4
200 10:15) 6.40 None|  0.000 0.0 0.0,  0.0000 1.00,  0.0000, 0.000 0.0000 0.0]
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A3.13 Lake G6 Outlet

Benchmark Coordinates UTM Zone 12

Easting 538529 m (approximated)?®

Northing 7190180 m (approximated)®
Elevation 444.638 m (geodetic, approximated)”
Datum Elevation 443.160 m (geodetic, approximated)”

a) UTMs are approximated using a hand-held GPS unit or a GPS with RTK satellite navigation system not referenced to Aurora
base stations; therefore, precision to the nearest metre is reported.

b) Geodetic elevations estimated from adjusting hon-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from LiDAR data dated 23 July to 1 August, 2013. At sites with geodetic elevations referenced to Aurora base
stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic water surface elevations
originally taken in August 2013.

Table A3.13-1 2014 Hydrometric Data at Lake G6 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
30-May-2014 10:40 443.805 3.598
22-Jun-2014 15:15 443.785 2.525
3-Aug-2014 14:45 443.723 1.725
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Table A3.13-2  Discharge Sheet — Lake G6 Outlet, 30 May 2014

38

Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name G6_May30.WAD Site Name
Start Date and Time 2014/05/30 10:43:08 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 6.4%)
Software Ver 2.20 Discharge m~3/s Velocity 2.0%  10.3%l
! o, L-7
S oo
Averaging Int. 15 # Stations 25 # Statio 2'0,/ :
Start Edge LEW Total Width 41.000 L =i
Mean SNR 20.0d8  Total Area 10.700 Overall 35% __122%
Mean Temp 1.02°C Mean Depth 0.261
Disch. Equation Mid-Section Mean Velocity 0.3362
Total Discharge 3.5975
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %0Q
o 10:43 0.00 None|  0.000 0.0 0.0 0.0000 1.00| 0.0000] 0.000 0.0000[ 0.0
1 10:43  1.50 0.6 0.220 0.6,  0.088] 0.0525 1.00| 0.0525 0.330] 0.0173 0.5
2 10:43  3.00 0.6 0.300 0.6, 0.120 0.2814 1.00| 0.2814 0.450, 0.1266[ 3.5
3| 10:44| 4.50 0.6| 0.320 0.6 0.128| 0.2295 1.00| 0.2295| 0.480| 0.1102| 3.1
4 10:45  6.00 0.6 0.140 0.6  0.056 0.5122 1.00| 0.5122] 0.210, 0.1076/ 3.0
5 10:47 7.50 0.6/ 0.280 0.6 0.1120 0.2179 1.00f 0.2179( 0.420{ 0.0915 2.5
6  10:48| 5.00 0.6, 0.380 0.6 0.152] 0.3443 1.00f 0.3443] 0.570{ 0.1963] 5.5
7l 10:50, 10.50 0.6 0.380 0.6 0.152 0.2838 1.00] 0.2838] 0.570] 0.1618 4.5
8 10:51] 12.00 0.6/ 0.360 0.6 0.144 0.4682 1.00f 0.4682 0.540{ 0.2528] 7.0}
9 10:52 13.50 0.6 0.420 0.6  0.168] 0.0454 1.00| 0.0454 0.630, 0.0286/ 0.8]
10 10:53{ 15.00 0.6 0.180 0.6 0.072  0.2500 1.00f 0.2500{ 0.270{ 0.0675 1.9]
11 10:54 16.50 0.6/ 0.300 0.6 0.120| 0.35915 1.00| 0.3915 0.675 0.2643 7.3|
12| 10:56| 19.50 0.6| 0.320 0.6| 0.128] 0.2811 1.00| 0.2811] 0.720 0.2024| 5.6
13| 10:58| 21.00 0.6| 0.260 0.6 0.104| 0.3371 1.00| 0.3371| 0.390| 0.1315| 3.7
14 10:59 22.50 0.6 0.300 0.6, 0.1200 0.4714 1.00| 0.4714 0.450, 0.2121] 5.9]
15| 11:01] 24.00 0.6 0.460 0.6| 0.184] 0.2058 1.00| 0.2058] 0.690| 0.1420| 3.9
16| 11:02] 25.50 0.6 0.400 0.6  0.160| 0.4008 1.00| 0.4008 0.600 0.2405( 6.7
17 11:04 27.00 0.6 0.200 0.6,  0.080] 0.6848 1.00| 0.6848 0.300] 0.2054 5.7
18| 11:05| 28.50 0.6| 0.250 0.6 0.112| 0.3960 1.00| 0.3960| 0.420| 0.1663| 4.6
19| 11:06] 30.00 0.6| 0.390 0.6| 0.135| 0.59%1 1.00| o0.5961| 0.510 0.3040| 8.5
20| 11:06] 31.50 0.6| 0.350 0.6| 0.152| 0.4435 1.00| 0.4935| 0.570| 0.2528| 7.0
21| 11:07] 33.00 0.6 0.140 0.6| 0.05| 0.1817 1.00| 0.1817| 0.210| 0.0382| 11
22| 11:08| 34.50 0.6| 0.160 0.6 0.064| 0.4565 1.00| 0.4565| 0.2¢0| 0.1095| 3.0
23| 11:10| 36.00 0.6 0.1%0 0.6 0.055| 0.3699 1.00| 0.3699| 0.455 0.1683| 4.7
24 11:10, 41.00 None 0.000 0.0 0.0, 0.0000 1.00, 0.0000{ 0.000{ 0.0000{ 0.0}
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Table A3.13-3  Discharge Sheet — Lake G6 Outlet, 22 June 2014
Discharge Measurement Summary e
File Information Site Details
File Name GEIUNZ22.WAD Ste Name
Rt Date and Time 2014/05/22 15:15:10 Operator(s) DCKS
System Information Units  (Metrk unrs) | | Discharge Uncertainty
Sersor Type FowTracker | | Didtance m ___Category | 1SO  Stats |
Senal # 24017 Velocy m/s Amxuracy 1.0% 1.0%
CPU Firmware Verzion 38 Ares m*2 D=gth 0.3% 6.1%
Software Ver 230 Dixxharge m*3ys Velocy 1.0% 5.3%
Matfiod 1.7% .
f"““.“"’ : # Stations 2.0% .
veraging Int. 20 # Stations 25 ke -
Rart Edge LEW Totsl Wikth 200 Ovenall .
Mean SNR 173d8 Totsl Ares 7562
Mean Temp 736°C Mean Degth 0235
Dizch. Equation Mid-Section  Mesn Velooly 0.3338
Totsl Discharge  2.5245
Measurement Results
S Clock  Loc | Method Depth %Dep MeasD Vel  CorrFct | MeanV  Ares  Flow |
o 15:15 000 none 0000 od 0.0 0.0000 100 0.0000 0000  0.0000
1 15017 150 08 0180 05  0.064 0.1446 100 0.1446 0240 00347
15:21 3.0 06 0260 06 _ 0.304 0.3731 100 0.3731_ 0455 0.1698
3 1525 500 08 0170 08 0.068 0.3327 100  0.3327 0255 00848
| 15:27 600 08 0180 08  0.084 0.2995 100 02995 0180 00539 2
5| 1529 725 0.6 0100 06, 0040 03999 1.00 03999 0085 00350
15:30 7.7 0 0.100 08 0040 0353 100 0.5513 OE 0.04
| 7 1535 875 0. 0.250 06 0100, 05000 .00 05000 0313 01563,
1534 1025 05 0280 05 004 o0.5:170 100 070 0 0.1880 6.
15:35 1128 05 0260 08  0.104 0.7614 100 0.7614 0325 02478 9
10 15:39 1278 08 0260 08  0.104 0.55SS 100 0.5555 0351 01950 7.
1] 15140 1395 08 0280 08 0112 03322 100 03321 0315 o.:ﬁ T
15:43  15.00 06 0240 06  0.096 0.5027 100 0.3027 0366 0.
13 15144 2700 ug 0220 06  0.088  0.4205 100 04205 0330 01388
14| 1545 1800 0. 0.350 05 0140 03395 100 03395 0350 01188
15 1547 1800 08 0320 08 0I5z 02155 100 02155 0330 oosis
16 15:49 2000 08 01%0 06 _ 0.076 0.25¢4 100 0.2544 0290 00483
17 15:30 2100 05 0200 06 0.080 0.4525 100 0.4525 0200 0.0805
155 2og oﬂ 0200 08 0080 0.4085 100 04095 0200 o088
18 15:53 2300 o 0260 08  0.104 0.3234 1000 0.3254 0260 00846
20 15:54 2400 05 0380 08 o0.144 o0.2319 1000 02319 0360 O
21 15:55 2500 05 0400 08  0.160 0.2210 100 0.2210 0500 0.105
22 1538 2650 08 0220 08 o.0css 0.1m1 100 0.193) 0330 00837
25| 18:00 2800 0.6 0420 06, 0188 01253 .00 01253 0735 00921
24 16:02 3000 08 0220 06 0.0883 0.1250 1000 0.1250 0440 00550 22
25 16:02 3200 None  0.000 0.0 0.0 0.0000 100 0.0000 0000 00000 00
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Table A3.13-4  Discharge Sheet — Lake G6 Outlet, 3 August 2014
B [
& 2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name G6AUG3.WAD Site Name
Start Date and Time 2014/08/03 14:59:41 Operator(s) TE KB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker Distance m Category IS0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area 1] Depth 0.2% 12.1%
Software Ver 2.30 Discharge m~3/s Velocity 2.4% 13.3%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Method 2.1% -
Averaging Int. 20 # Stations 22 # Stations EH 3
Start Edge LEW  Total Width 19.500 Overall -
Mean SNR 13.1 dB Total Area 5.850
Mean Temp 15.27 °C  Mean Depth 0.300
Disch. Equation Mid-Section Mean Velocity 0.2949
Total Discharge 1.7253
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %0Q
0 14:59 0.00 None|  0.000 0.0 0.0, 0.0000 1.00] 0.0000, 0.000, 0.0000, 0.0
1 14:59 1.00 0.6 0.300 0.6 0.120, 0.1912 1.00| 0.1912] 0.300 0.0574 3.3
2 15:00, 2.00 0.6, 0.480 0.6{ 0.192 0.1460 1.00] 0.1460/ 0.480] 0.0701 4.1
3 15:01 3.00 0.6 0,380 0.6 0.152] 0.0685| 1.000 0.0685 0.380| 0.0260 1.5
4 15:02 4.00 0.6/ 0.410 0.6 0.164 0.1986| 1.00] 0.1986 0.410| 0.0814 4.7
5| 15:05 5.00 0.6| 0.500 0.6 0.200| 0.3348 100 0.3348| 0.375| 0.1256| 7.3
6| 15:08)| 5.50 0.6| 0.220 0.6| 0.088| 0.1314 1.00| 0.1314| 0.110| 0.0145 0.8
7| 15:12|  6.00 0.6| 0.380 0.6 0.152| 0.6027 1.00| 0.6027| 0.285 0.1718| 10.0
8| 15:13 700 0.6| 0.2% 0.6 0.095| 0.4399 1.00| 0.4399| 0.240| 0.1056| 6.1
9| 15:14 8.00 0.6 0.320 0.6( 0.128] 0.1961] 1.00] 0.1961] 0.320 0.0628 3.
10| 15:15| 9.00 0.6| 0.260 0.6 0.104| 0.0911 00| 0.0911| 0.260, 0.0237] 1.4
11| 15:17 10.00 0.6| 0.400 0.6 0.160| 0.5390 1.00| 0.5390| 0.400| 0.2156| 12.5
12 15:18) 11.00 0.6  0.250 0.6{  0.100, 0.7988] 1.00] 0.7988) 0.250] 0.1997 11.§
13 15:19) 12.00 0.6  0.600 0.6{ 0.240/ 0.2861] 1.00] 0.2861] 0.600 0.1717 9.9]
14  15:21 13.00 0.6 0.250 0.6 0.100] 0.0802 1.00] 0.0802 0.250, 0.0201 1.2
15 15:22 14.00 0.6 0.180 0.6 0.072]  0.3036) 1.00] 0.3036 0.180 0.0546 3.2
16| 15:23) 15.00 0.6| 0.100 0.6| 0.040| 0.2574 1.00| 0.2574| 0.100| 0.0257] 15
17| 15:24| 16.00 0.6| 0320 0.6 0.128| 0.9387 100\ 0.4387| 0.320| 0.1404, 8.1
18| 15:25| 17.00 0.6| 0.960 0.6 0.184| 0.2912 100\ 0.2912| 0.460| 0.1340, 7.8
19| 15:26] 18.00 0.6 0.040 0.6{ 0.016) 0.1433] 1.00] 0.1433 0.040| 0.0057 0.3
20/ 15:27] 19.00 0.6 0.120 0.6{ 0.048 0.2129 1.00, 0.2129] 0.0%0] 0.0192 1.1}
21 15:27 19.50 None|  0.000 0.0 0.0 0.0000 1.00]  0.0000, 0.000/ 0.0000 0.0}
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A3.14 Lake G13 Outlet

Benchmark Coordinates UTM Zone 12

Easting 529354 m (approximated)?®

Northing 7191953 m (approximated)®
Elevation 468.940 m (geodetic, approximated)”
Datum Elevation 467.297 m (geodetic, approximated)”

a) UTMs are approximated using a hand-held GPS unit or a GPS with RTK satellite navigation system not referenced to Aurora
base stations, therefore precision to the nearest metre is reported.

b) Geodetic elevations estimated from adjusting hon-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from LiDAR data dated 23 July to 1 August, 2013. At sites with geodetic elevations referenced to Aurora base
stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic water surface elevations
originally taken in August 2013.

Table A3.14-1 2014 Hydrometric Data at Lake G13 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m>s)
30-May-2014 09:30 467.907 1.090
6-Jun-2014 17:40 467.893 --
26-Jun-2014 14:15 467.835 0.716
3-Aug-2014 13:20 467.821 0.678
24-Sep-2014 14:45 467.708 0.188
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Table A3.14-2  Discharge Sheet — Lake G13 Outlet, 30 May 2014
& 2
Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name G13_May30.WAD Site Name
Start Date and Time 2014/05/30 09:30:19 Operator(s) DCCD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category IS0 | Stats
Serial # P4017 Velocity mys Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 3.2%
Software Ver 2.20 Discharge m~3/s Velocity 1.5%  5.2%]
Summary s b bl
Averaging Int. 15 # Stations 27 St = .
Start Edge LEW Total Width 15.000 L i
Mean SNR 14.3d8  Total Area 4.055 Overall o
Mean Temp 1.88 °C Mean Depth 0.270
Disch. Equation Mid-Section Mean Velocity 0.2688
Total Discharge 1.0901
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %0Q
0 09:30 0.00 None: 0.000 0.0 0.0 0.0000 1.00, 0.0000, 0.000 0.0000 0.0
1 09:30 1.50 0.6, 0.180 0.6 0.072f 0.1715 1.00] 0.1715 0.180 0.0309 2.8|
2| 09:31] 2.00 0.6 0.1¢0 0.6 0.056| 0.1427| 1.00| 0.1427| 0.0720, 0.0100| 0.9
3 09:31 250 0.6 0.140 0.6  0.056| 0.2449 1.00] 0.2449| 0.070| 0.0171 1.6
4 09:33  3.00 0.6 0.120 0.6,  0.048] 0.3377 1.00] 0.3377 0.060] 0.0203 1.9}
5| 09:33  3.50 0.6 0.320 0.6  0.128] 0.1907 .00 0.1907 0.160, 0.0305 2.8}
6| 09:35 400 0.6| 0.260 0.6| 0.104| 0.3161 100 0.3161| 0.130| 0.0411| 3.8
7 09:38] 4.50 0.6] 0.200 0.6/  0.080 0.2820 1.00] 0.2820/ 0.100] 0.0282 2.6
8| 09:37 5.00 0.6, 0.300 0.6 0.120{ 0.2585 1,00 0.2585 0.150, 0.0388/ 3.6
9| 09:38| 5.50 0.6 0.300 0.6 0.120| 0.2573 1.00| 0.2573| 0.i50| 0.0386| 3.5
10, 09:38] 6.00 0.6/ 0.300 0.6 0.120{ 0.3653 1.00] 0.3653 0.150 0.0548 5.0f
11 09:39)  6.50 0.6 0.340 0.6  0.136) 0.4280 100, 0.4280[ 0.170 0.0728| 6.7
12| 09:40| 700 0.6| 0.320 0.6 0.128| 02370 100 0.2370| 0.160| 0.0379| 3.5
13 09:41  7.50 0.6  0.420 0.6  0.168] 0.1692 100 0.1692 0.210 0.0355 3.3}
14 09:42]  8.00 0.6 0.260 0.6  0.104 0.3453 100 0.3453 0.130] 0.0449 4.1
15| 09:43 8.5 0.6 0.300 0.6 0.120| 0.3644 1.00| 0.3544| 0.150, 0.0547| 5.0
16,  09:43 9.00 0.6, 0.300 0.6 0.120, 0.4711 1,00 0.4711 0.150] 0.0707 6.5{
17, 09:44 9.50 0.6, 0.330 0.6 0.132  0.2576 1.00| 0.2576] 0.165 0.0425 3.9)
18| 09:95 10.00 0.6\ 0.350 0.6 0.194| 0.3887| 1.00| 0.3887| 0.180| 0.0700| 6.4)
19( 09:46] 10.50 0.6  0.440 0.6 0.176| 0.3894 1.00] 0.3894 0.220 0.0857 7.9|
20/ 09:47  11.00 0.6 0.440 0.6  0.176| 0.3456 1.00| 0.3456| 0.220, 0.0760] 7.0|
21 09:47  11.50 0.6  0.400 0.6  0.160| 0.3284 1.00] 0.3284 0.200] 0.0657 6.0}
22| 09:48] 12.00 0.6 0.360 0.6 0.144 0.2798 1.00] 0.2798| 0.180] 0.0504 4.6
23 09:50| 12.50 0.6/ 0.340 0.6  0.136| 0.1584 100 0.1584 0.255 0.0404 3.7
24| 09:52| 13.50 0.6 0.280 0.6 0.112| 0.0957| 1.00| 0.0957| 0.280, 0.0268| 2.5
25 253 14.50 0.6| 0.220 0.6 0.088| 0.0368 1.00| 0.0368| 0.165 0.0061] 0.6
26| 09:53] 15.00 None: 0.000 0.0 0.0 0.0000 1.00, 0.0000, 0.000/ 0.0000, 0.0}
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Table A3.14-3  Discharge Sheet — Lake G13 Outlet, 26 June 2014

Discharge Measurement Summary Date Genersted: Thu Jul 10 2014
Fle Information Site Details
Fi= Name GL3UN26.WAD Si= Nar=
Rart Date and Time 2014/05/25 14:3233 Operator(s) DCKB
System Information Units  (Metrcunrs) | | Discharge Uncertainty
Serzor Type FowTracker | | Ditance m Category = IS0 Stats
Seral 2 24017 Velooky m/s Acuracy 1.0% 1
CPU Firmware Version 38 Arms m*2 De=gtni 0.2% 43%
Software Ver 230 Discharge m*3s Velosity 1.1% 32%
Mounting Correction 0.0% [ Weam 1% 01%
Summary ::a'"a :: -
Averaging Int. 20 # Stations z Stations ==
Qart Edge LEW Totsl Width 11.000 Overall o R
Mean SNR 353d8 Tolsl Ar=a 2662
Mean Temp 1200°C  Mean Degth 024
Dizch. Equation Mid-Section  Masn Velosly 0.2590
Total Discharge 0.7158
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel  ComFact | MeanV  Ares | Fow | %Q
o 1432 o000 one 0 oq 0.0 0.0000 100 0.0000 0000 00000 00
1| 14:32 01s 0.6 0200 06| 0040 00195 1.00 00195 oois| o0.0003| 00
2| _14:34 030 0.6 0140 060056, 0.0620 1.0 00620 0021 00013 02
J| 1435 045 o ﬁ C.l40 0.‘ 0.056 02647 .00 02647 Q.021 00056 0OF
4| 1438 080 0.8 0120 0§ 0045 02555 1.00, 02895 0018, 00052| 0.7
5| 1437 oS 0.8 0120 06| 0048 02344 .00 02344 0024 00056 08
§| 1442 100 o ﬂ L1240 0§ 0055 01434 100 0l434 0053 o007 1l
7 1444 150 0 0200 os 0.080  0.1856 1000 0.1266 0100 00187 26
| 8| 1445 200 0.6 o000 06 0080 02495 10002493 0100, 0.0249 _._r..i
1448 230 08 0300 o8 0120 o258 100 02518 0150 00378 S
10 14:51 300 08 0200 06  0.080 0.3145 100 0.3145 0200 00315 44
11 1452 330 08 0. & 0084 03713 100 _0.3733 0080 0 _4.:'
12 14:53 400 o8 0220 o;é 0.082  0.3531 100 03532 o3 o 5.
13 1434 430 08 0380 08  0.144 0.3088 100 0.3066 0180 00552 7.7
14 1434 soo 08 0400 08  0.160 0.2569 100 0.2569 0200 00514 7
15 1457 550 0.6 0440 06| 017 01903, .00 02907 0.220| 00419, 58
18 15:00 600 08 0140 08  0.056 0.3403 100 0.3403 0070 00238 33
17 15:02 650 08 0.8 08 0.072 0.4269 1000 0.4269 0090 00384 5.4
1 is03 700 o8 0220 08 o088 0.3309 100 0.3309 0110 00364 _sj
19 15:03 750 osl o.wu oi 0.120  0.3456 100 03456 0159 oosg 7
20| 15:0¢ 800 0. 2 08| 0128 03322 1.00\ 03322 0180, 0.0532, 74
21| 15:06 850 06| 0160 02734 100  0273% 0200\ 00547 76
22 15:07 9.0 ozcg 0. 0.104 0.257% 100 0.2575 0130 00335 47
23| 15:08 950 0.260 06 0104 02291 .00 02291 0130 00298, 42
24| 15:09 1000 a q 0.260, 06| 0104 0.1806 .08 01806 0.130| 00235 3.3
25| 15:20, 1050 ﬂ 0.200, 06| 0080 01515 1.00 01515 0100 00152, 21
[ 26 15:20 1100 None  0.000 0d 0.0 0.0000 100 0.0000 O 0.0000 09|
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Table A3.14-4  Discharge Sheet — Lake G13 QOutlet, 3 August 2014
n
% B
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name G13AUG3.WAD Site Name
Start Date and Time 2014/08/03 13:28:37 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%,
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 5. 4%
Software Ver 2.30 Discharge m~3/s Velocity 1.1% 8.5%
Mounting Correction 0.0% Width 0.1% 0.1%l
Summary Method 2.0% -
Averaging Int. 20 # Stations 26 # Stations e :
Start Edge LEW Total Width 15.000 Overall e 210
Mean SNR 17.2dB Total Area 2.980
Mean Temp 15.09°C  Mean Depth 0.199
Disch. Equation Mid-Section Mean Velocity 0.2275
Total Discharge 0.6780
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 13:28) 0.00 None|  0.000 0.0 0.0, 0.0000 1.00, 0.0000/ 0.000{ 0.0000{ 0.0
1| 13:29| 0.50 0.6| 0120 0.6 0.048| 0.1389 1.00| 0.1389| 0.060| 0.0083| 1.2
2| 13:30| 100 0.6| 0.160 0.6| 0.064| 0.0002 00| 0.0002| 0.080| 0.0000| 0.0
3 13:32]  1.50 0.6 0.150 0.6,  0.060| 0.1528 1.00| 0.1528 0.075 0.0115 1.7
4 1333 2.00 0.6 0.130 0.6 0.052 0.1769 1.00[ 0.1769| 0.065 0.0115 1.7
5 13:35 2.50 0.6, 0.100 0.6 0.040[ 0.1511 1.00, 0.1511 0.050, 0.0076{ 1.1
6 13:37] 3.00 0.6 0.190 0.6 0.076{ 0.0594 1.00, 0.0594 0.095 0.0056{ 0.8}
7] 13:38) 3.50 0.6  0.200 0.6 0.080[  0.2120 1.00] 0.2120] 0.100[ 0.0212 3.1
8 13:39] 4.00 0.6 0.220 0.6,  0.088] 0.1237 1.00] 0.1237 0.110] 0.0138[ 2.0}
9| 13:40] 4.50 0.6 0.240 0.6, 0.096] 0.2992 1.00  0.2992 0.120| 0.0359] 5.3}
10, 13:41  5.00 0.6  0.200 0.6,  0.080] 0.2107 1.00| 0.2107 0.100, 0.0211 3.1
11 13:41 5.50 0.6, 0.180 0.6 0.072]  0.3923 1.00] 0.3923 0.090 0.0353 5.2
12| 13:420 6.00 0.6 0.180 0.6 0.072]  0.3834 1.00, 0.3834] 0.090] 0.0345 5.1
13 13:43 6.50 0.6 0.160 0.6 0.064 0.3899 1.00] 0.3899 0.080[ 0.0312 4.5
14 13:44  7.00 0.6  0.200 0.6,  0.080] 0.1990 1.00| 0.19%0, 0.100, 0.0199 2.9}
15 13:45  7.50 0.6  0.420 0.6,  0.168] 0.1376 1.00  0.1376] 0.210] 0.0289] 4.3}
16  13:47) 8.00 0.6 0.380 0.6)  0.152 0.1504 1.00] 0.1504 0.190] 0.0286 4.2}
17] 13:47] 8.50 0.6 0.380 0.6 0.152]  0.1396| 1.00 0.1396] 0.190| 0.0265 3.9]
18] 13:48) 9.00 0.6{ 0.330 0.6 0.132]  0.2427 1.00] 0.2427 0.165 0.0400/ 5.9]
190 13:49 9.50 0.6( 0.320 0.6 0.128 0.3613 1.00, 0.3613] 0.160[ 0.0578| 8.5
20, 13:50, 10.00 0.6 0.340 0.6  0.136] 0.1532 1.00| 0.1532] 0.170] 0.0260] 3.8l
21 13:50, 10.50 0.6 0.340 0.6 0.136)  0.3579 1.00] 0.3579 0.170, 0.0608 9.0]
22 13:51 11.00 0.6 0.320 0.6 0.128|  0.4868 1.00| 0.4868 0.240] 0.1168 17.2!
23 13:53( 12.00 0.6 0.060 0.6 0.024  0.2308 1.00[ 0.2308 0.090[ 0.0208 3.1
24  13:55 14.00 0.6( 0.120 0.6 0.048 0.0801 1.00, 0.0801 0.180] 0.0144 2.1
25 13:55( 15.00 None|  0.000 0.0 0.0, 0.0000 1.00, 0.0000 0.000( 0.0000, 0.0§
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Table A3.14-5 Discharge Sheet — Lake G13 Outlet, 24 September 2014
N
& 9
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name G1324SEP.WAD Site Name G13
Start Date and Time 2014/09/24 15:16:12 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%! 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.5% 9,7%
Software Ver 2.20 Discharge m”~3/s Velocity 1.7% 10.1%
S o
Averaging Int. 20 # Stations 19 # Statio 2.69‘ .
Start Edge LEW Total Width 17.200 L e
Mean SNR 17.1dB  Total Area 2.279 Overall e B s
Mean Temp 3.24 °C Mean Depth 0.133
Disch. Equation Mid-Section Mean Velocity 0.0825
Total Discharge 0.1881
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 15:16] 4.30 None|  0.000 0.0 0.0|  0.0000 1.00 0.0000/ 0.000, 0.0000 0.0
1 15:16] 5.20 0.6/ 0.040 0.6 0.016 0.0202 1.000 0.0202 0.034 0.0007 0.4
2| 15:17| 6.00 0.6| 0.050 0.6| 0.020 -0.0012) L00| -v.0012| 0.045| -0.0001] 0.0
3| 15:18| Z.00 0.6| 0.080 0.6 0.032 0.0177] 1.00 0.0177, 0.080| 0.00i4| 0.8
4 15:19) 8.00 0.6/ 0.090 0.6 0.036 0.0357 1.000 0.0357] 0.090, 0.0032 1.7
5| 15:20 9.00 0.6 0.110 0.6 0.044  0.0450 1.00  0.0450| 0.110] 0.0050, 2.6
6| 15:28| 10.00 0.6| 0.080 0.6 0.032 0.0209 1.00 0.0209, 0.080| 0.0017| 0.9
7| 15:29| 11.00 0.6 0.110 0.6 0.044 0.0553 1.00 0.0553| 0.110| 0.0061| 3.2
8/ 15:30[ 12.00 0.6/ 0.200 0.6 0.080 0.1224 1.00 0.1224 0,200 0.0245| 13.0)
9 15:31 13.00 0.6/ 0.180 0.6 0.072 0.0917 1.00 0.0917 0.180 0.0165 8.8|
10| 15:32 14.00 0.6, 0.080 0.6 0.032 0.1927 1.000 0.1927 0.080] 0.0154 8.2
11| 15:33  15.00 0.6 0.200 0.6 0.080, 0.1022 1.00] 0.1022] 0.2000 0.0204 10.9}
12| 15:34| 16,00 0.6| 0.260 0.6| 0.104 0.0997 1.00| 0.0997 0.260| 0.0259| 13.8
13| 15:35| 17.00 0.6| 0.100 0.6| 0.090 0.0899 1.00| 0.0899 0.075| 0.0067| 3.6
14| 15:36| 17.50 0.6 0.260 0.6 0. 104 0.1272| 1.00 0.1272| 0.130| 0.0165| 8.8
15| 15:38| 18.00 0.6| 0.2%0 0.6| 0.09%| 01174 00| 0.1174 0.180| 0.0211| 112
16/ 15:40, 19.00 0.6 0.200 0.6 0.080 0.0877 1.00 0.0877 0.200 0.0175 9.3}
17| 15:41) 20.00 0.6| 0.180 0.6 0.072 0.0239, 1.00 0.0239, 0.225| 0.0054] 2.9|
18| 15:41 21.50 None|  0.000 0.0 0.0| 0.0000 1.000 0.0000/ 0.000 0.0000 0.0
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A3.15 Lake G474 Outlet

Benchmark Coordinates UTM Zone 12
Easting 545337.247 m
Northing 7179638.813 m
Elevation 439.567 m (geodetic)
Datum Elevation 437.568 m (geodetic)

Table A3.15-1 2014 Hydrometric Data at Lake G474 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
29-Jun-2014 10:30 438.246 0.118
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Table A3.15-2  Discharge Sheet — Lake G474 Outlet, 29 June 2014
Discharge Measurement Summary Date Generated: Thu Jul 10 2014
File Information Site Details
Fie Name GA74N23 . WAD St= Name
Rart Date and Time 2014/05/29 10:29:10 Op=rator(s) DCKS8
Svstem Information Units  (Metri Units) Dscha'qe Uncertainty
Serzor Type RowTracker Ditance m || Categor ISO  Stats
Serial # P4017 Velociy mjs Amura:y 1.0% 1.0%|
CPU Firrmware Version 39 Ares m~2 D=gth 0.1% 1.1%
Scftware Ver 230 Dixharge m*~3/s Velocity 1.2% 23%
Mounling Correction 0.0% Wil 0.1%  0.1%|
Methiod 1.9% -
Summary -
Averaging It. 20 # Stations 21 # Stations o s
art Edge Law Totsl Widh 1.000 Overall . .
Mean SNR 2984d8 Totsl Area 054
Mean Temp 1264 ¢°C Masn Degth 054
Dizch. Equation Mid-Section  Mean Velocly 0.2153
Totsl Discharge  0.1176
Measurement Results
S Clock | Loc  Method & Depth  %Dep = MeasD Vel CorrFact | MeanV | Area  Flow  %Q
10: 0.00 0.000 00 00 00000 100 00000 0.000 000 0.0
I _10:30| 0.05| o8 o500 0§ o200 00008 i00 00005 0025 00000 00
" 10:32| 0.0, 0.6, 0480 06| 0192 01146 .00, _0.1145| 0024 0. 23
3 10:33 0.5 06 0500 08 0200 0.24) 100 02241 0.025 00031 26
_4,__19:1i 0z Oz 0-900 08 0200 0.254 100 02254 0025 00031 27
10:3 08 0208 0. 100 0. 0.026 000 23
10:: o__aq _ ﬂ oﬂ 0248 01678 100 0.676 0.031 00052 4.
710 033 o.m o 0300  0.0%87 100 00387 0.038 00037 3.
8 10:33 040 08 0740 05 0I%% 01514 100 01514 0.037 00055 4
10:38 045 08 0740 06 0% 0. 100 O 0.037 00068 5.
10 10 0.50 06 0710 05 0284 02216 100 02216 0.03§ 00079 6.
131 1041 05§ 0 0530 _oﬂ 0272 om 100 02743 0.034 00093 7
10:42__ 050 0 0520 0 0272 © 100 0 0.034 001 B
13 10:43 055 05 0570 0 0268 oﬂ 100 03453 0.034 00116 9
14 mj 0.70 0 0.540 oi 02186 0 100 0 0.027  0.00
A5 1045 075 °ﬁ_9~?99_ 0§ 0200 0330 100 033;9_3 _.0.025 o003
1§ 10: 020 [ 0420 0 01956 03425 100 0O 0.025 00025
17 10:48 0sS 05 0440 05 0176 03288 100 03285 0.022 00072
T | 10:;% 050 j 0.440 0 0.176 oﬂ 100 oﬁ 0.022  0.0067
19 10: 055 0 0. ﬁ o 0168  02%0 100 0230l 0.023 000
0 10 1.00 0 00 0 100 O 0.000  0.0000
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A3.16 Lake H1 Outlet

Benchmark Coordinates UTM Zone 12
Easting 550606.458 m
Northing 7169133.981 m
Elevation 419.638 m (geodetic)
Datum Elevation 418.810 m (geodetic)

Table A3.16-1 2014 Hydrometric Data at Lake H1 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m¥s)
28-Apr-2014 10:00 -- Frozen to bottom
31-May-2014 16:00 419.171
2-Jun-2014 12:30 419.188 0.120
7-Jun-2014 12:10 419.192 0.125
24-Jun-2014 13:15 419.088 0.094
30-Jul-2014 15:10 418.919 0.008
19-Sep-2014 15:15 418.844 0.0003
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Table A3.16-2  Discharge Sheet — Lake H1 Outlet, 2 June 2014

%2

Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name H1_June2.WAD Site Name H1 OUTLET
Start Date and Time 2014/06/02 12:39:34 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity nys Accuracy 1L0%{  1.0%|
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 2.1%
Software Ver 2.20 Discharge m~3/s Velocity 1.7%  6.1%
o oo
Averaging Int. 15 # Stations 17 -
Start Edge LEW  Total Width 1.800 # Stations Lo :
Mean SNR 17.5d8  Total Area 0.352 Overall 4.2% _ 6.5%]
Mean Temp 2.12°C Mean Depth 0.196
Disch. Equation Mid-Section Mean Velocity 0.3414
Total Discha rge 0.1202
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 12:39) 0.90 None|  0.000 0.0 0.0| 0.0000 1.00[ 0.0000 0.000 0.0000 0.0
1 12:40) 1.00 0.6 0.160 0.6/ 0.064 0.0027 1.00| 0.0027 0.016] 0.0000/ 0.0
2l 12:40] 1.10 0.6 0.240 0.6/ 0.096 0.2063 1.00] 0.2063 0.024 0.0050 4.1
3l 12:41 1.20 0.6| 0.240 0.6/  0.096 0.3050 1.00] 0.3050 0.024 0.0073 6.1
4| 1241 130 0.6| 0.240 0.6|  0.09| 0.3851 1.00| 0.3851] 0.024] 0.0092| 7.7
5| 12:42] 1.40 0.6| 0.230 0.6/  0.092 0.5418) 1.00] 0.5416] 0.023 0.0125 10.4]
6 12:42 1.50 0.6| 0.230 0.6/ 0.092 0.6320 1.00] 0.6320 0.023 0.0145 12.1)
7 12:43 1.60 0.6/ 0.220 0.6/ 0.088 0.6150 1.00] 0.6150 0.022] 0.0135 11.3]
8 12:43 1.70 0.6 0.240 0.6/ 0.096 0.6019 1.00] 0.6015 0.024 0.0144 12.0
9 12:45 1.80 0.6 0.200 0.6/ 0.080 0.3568 1.00, 0.3568 0.020] 0.0071 5.9]
10 12:45 1.90 0.6 0.240 0.6/ 0.096 0.2049 1.00] 0.2049] 0.024 0.0049] 4.1
11| 12:46] 2.00 0.6| 0.220 0.6| 0.088] 0.2527 1.00| 0.2527| 0.022] 0.0056| 4.6
12| 12:46] 2.10 0.6| 0.220 0.6/ 0.088 0.3760 1.00] 0.3760 0.022] 0.0083 6.9]
13| 122474 220 0.6| 0.220 0.6| 0.088] 0.2%00 1.00|  0.2900] 0.022| 0.0053] 4.4
14 12:48) 2.30 0.6 0.220 0.6/ 0.088 0.3886) 1.00] 0.3886 0.022] 0.0085 7.1
15| 12:48] 290 0.6| 0.200 0.6| 0.080| 0.0957 1.00| 0.0987] 0.040| 0.0039| 3.3
16| 12:48] 2.70 None|  0.000 0.0 0.0| 0.0000 1.00, 0.0000 0.000 ©0.0000 0.0|
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Table A3.16-3  Discharge Sheet — Lake H1 Outlet, 7 June 2014

38

Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name H1_June7.WAD Site Name H1 QUTLET
Start Date and Time 2014/06/07 11:54:15 QOperator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category IS0 | Stats
Serial # P4017 Velocity mys Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 0.9%
Software Ver 2.20 Discharge m~3/s Velocity 13%  2.4%
& o -]
— P ——
Averaging Int. 15 # Stations 18 e == .
Start Edge LEW Total Width 1.800 # Stations -
Mean SNR 16.6d8  Total Area 0.344 Overall 3.8% 2.7%
Mean Temp 5.44 °C Mean Depth 0.191
Disch. Equation Mid-Section Mean Velocity 0.3632
Total Discharge 0.1248
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0f 11:54 1.10 None 0.000 0.0 0.0, 0.0000 1.00 0.0000{ 0.000 0.0000 0.0
1 11:54 1.20 0.6/ 0.200 0.6) 0.080, 0.1641 1.00, 0.1641 0.020] 0.0033 2.6
2| 11:55| 1.30 0.6 0.220 0.6 0.088| 0.1964 L00| 0.1964| 0.022| 0.0043 3.5
3 11:56| 1.40 0.6| 0.230 0.6! 0.092  0.2387 1.00 0.2387 0.023| 0.0055 4.4
4  11:56, 1.50 0.6 0.220 0.6 0.088  0.3831 1.00 0.3831 0.022 0.0084 6.8]
5  11:57 1.60 0.6, 0.220 0.6) 0.088 0.5273 1.00 0.5273 0.022] 0.0116] 9.3}
6 11:57 1.70 0.6/ 0.220 0.6) 0.088  0.5725 1.00, 0.5725 0.022] 0.0126 10.1
7l 11:58| 1.80 0.6| 0.220 0.6 0.088] 0.5952 1.00 0.59521 0.022 0.0131 10.5
8| 11:58| 1.90, 0.6 0220 0.6 0.088| 0.5794 1.00| 0.5794| 0.022| 0.0127 10.2
9 11:59 2.00 0.6/ 0.200 0.6) 0.080  0.4397 1.00 0.4397 0.020, 0.0088 7.0}
10{ 11:59 2.10 0.6, 0.200 0.6) 0.080, 0.2949 1.00 0.2949] 0.020] 0.0059 4.7
11| 12:00 2.20 0.6 0.200 0.6) 0,080, 0.3419 1.00] 0.3419 0.020] 0.0068  5.5|
120 12:01 2.30 0.6 0.220 0.6 0.088  0.3906) 1.00 0.3906{ 0.022] 0.0086 6.9]
13 12:01 2.40 0.6 0.230 0.6 0.092  0.2999 1.000 0.2999 0.023| 0.0069 5.5
14 12:02 2.50 0.6/ 0.210 0.6) 0.084 0.2807 1.00, 0.2807] 0.021 0.0059 4.7
150 12:020 2.60 0.6, 0.200 0.6) 0.080, 0.2571 1.000 0.2571 0.020 0.0051 4.1
16 12:03{ 2.70 0.6, 0.150 0.6 0.060, 0.2292 1.00, 0.22921 0.023 0.0052 4.1
171 12:03 2.90 None 0.000 0.0 0.0, 0.0000 1.00 0.0000{ 0.000 0.0000 0.0}
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Table A3.16-4  Discharge Sheet — Lake H1 Outlet, 24 June 2014
Discharge Measurement Summary Date Genersted: Thu Jul 10 2014
File Information Site Details
File Name H1JUN24.\WAD Ste Name
Rat Date and Time 2014/05/24 13:3336 Op=rator(s) DCKB
Svstem Information Units  (Metricunrs) | | Discharge Uncertainty
Sersor Type FowTracker | | Ditance m ~ Category IS0 Stats
Serial # P4017 Velacity m/s Acuracy 10% 1
CPU Firmware Version 39 Aras m*2 Degth 0.4% 2.5%
Software Ver 230 Dixcharge m*3s Velocity 1.86% 6.5°
Mounting Correction 0.0% Wiam 0.1% o2
Averaging Int. 20 # Stalions 18 Stations ~ .
et Edge LW Totsl Wih 1700 Overall e
Mean SNR 189aB Totsl Ares 0268
Mean Temp 1402¢<C Mesn D=gth 0.158
Disch. Equation Mid-Section  Mean Veocly 0.3494
Total Discharge  0.0937
Measurement Results
st cua] Loc | Method | Depth | %Dep MexsD Vel CorrFact  MeanV  Ares | Flow  %Q
o 13 0.00 0.000 0.0 00 0.0000 1.00 00000 0000 0.0000 00
1 1335 0.0 pﬂ 0.150 05 0064 03832 1.00 03632 0018 0.0058 62
2 ua 020 0 0.160 05 0054 04358 1.00 04558 0016 0.0073 7.3
3 030 06 0.50 05 0054 04235 1.00 04885 001§ 0.0072 &
4 Bﬁ 040 08 0160 08  00s4 05322 1.00 05322 001§ 0.0085 9.
5| 1338 o050 08| 0160 0.5 0084 0.5790 100 0.5790 0.016| 0.0093, 9.9
& 1340 080 08| 0.180 0.6 ___ 0084 0260 100 0.2605 0.016| 00042 45
7| 1341 o 08| 0.150 0.8 0072 0477 : w 0.4775_ 0.018| 0.0085 u
__3__1_.3_-‘!_2 o= °z 0. W .05 0055 04 _D438s  ooi4 0.0081
1342 050 06 0072 0O 1 oo 02509 0018  0.0045 4
100 1343 100 uu 056 0072 03408 1.00 03406 0018 0.0081 & s
1 1343 1.0 os] 0.180 08 0072 03857 1.00 03857 0018 0.0069 1
2 : 120 08| 0.180 0.8 o0z 0277 100 0.2777, 0018 00050 53
13 13 130 ] 0.200 06 0080 03001 1.00 03001 0020 0.0080 6.
4 140 0 0200 06 0080 02927 .00 02927, 00200 0.005% &
15| 1347 150 o8 oi%0 0.8 0058 00978 400 00979 0014 00014 15
16| 1348 180 08| 0.1% 0.6 0058 00I6% 100, 0.016%4 0014| o000z 02
17 1348 170 0 00 00  0.0000 1.00 00000 00000 0.0000 ©
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Table A3.16-5 Discharge Sheet — Lake H1 Outlet, 30 July 2014
B [z
S
Discharge Measurement Summary Dets Gitverabed: Fif A 15 2014
File Information Site Details
File Name H1JUL30.WAD Site Name
Start Date and Time 2014/07/30 15:00:21 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 7.6%
Software Ver 2.30 Discharge m~3/s Velocity 2.1%  21.6%)
Mounting Correction 0.0% Wwidth 0.1%l 0. 1%
Summary Method g 1%
Averaging Int. 20 # Stations 20 # Stations s ]
Start Edge LEW Total Width 1.650 Overall o 7 |
Mean SNR 22.3 dB Total Area 0.089
Mean Temp 20.76 °C  Mean Depth 0.054
Disch. Equation Mid-Section Mean Velocity 0.0853
Total Discharge 0.0076
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD vel CorrFact | MeanV | Area Flow | %Q
0 15:00 0.00 None,  0.000 0.0 0.0  0.0000 1.00/  0.0000/ 0.000/ 0.0000/ 0.0
1| 15:00, 0.90 0.6| 0.060 0.6 0.024| 0.0027) 1.00| 0.0027| 0.015| 0.0000| 0.5
2| 15:02| 0.50 0.6| 0.060 0.6| 0.024| 0.0475 100| 0.0475| 0.005 0.0002| 2.8
2| 15:03] 0.55 0.6| 0.080 0.6 0.032| 0.1690 1.00| 0.1690| 0.004 0.0007| 8.9
4| 15:04| 0.60 0.6| 0.090 0.6| 0.035| 0.0009 100| 0.0009| 0.005 0.0000| 0.1
5| 15:05| 0.65 0.6| 0.080 0.6| 0.032| 0.1341 100| 0.1341) 0.004] 0.0005| 7.1
6| 15:05 0.70 0.6| 0.080 0.6| 0.032| 0.0029 100| 0.0029| 0.004 0.0000| 0.2
71 15:06] 0.75 0.6 0.080 0.6 0.032] 0.1652 1.00| 0.1652] 0.004 0.0007, 8.7
8 15:07 0.80 0.6 0.060 0.6 0.024 0.1670 1.00| 0.1670, 0.003 0.0005 6.6
9| 15:08/ 0.85 0.6/ 0.070 0.6]  0.028) 0.1037 1.00]  0.1037 0.004 0.0004 4.8
10| 15:08 0.90 0.6, 0.070 0.6 0.028{ 0.1476 1.00, 0.1476| 0.004 0.0005 6.8)
11| 15:09 0.95 0.6 0.050 0.6/  0.020 0.1640 1.00] 0.1640] 0.003 0.0004 5.4
12|  15:10, 1.00 0.6 0.050 0.6 0.020{ 0.1737 1.00| 0.1737 0.005 0.0009] 11.4
13 15:11] 1.15 0.6 0.040 0.6] 0.016] 0.2013 1.00] 0.2013 0.004 0.0008 10.6|
14 151120 1.20 0.6 0.080 0.6 0.032 0.1568 1.00| 0.1568 0.004 0.0008] 8.3|
15| 15:13] 125 0.6| 0.050 0.6| 0.020| 0.1362 1.00| 0.1362| 0.003] 0.0003] 4.5|
16 15:14 1.30 0.6 0,100 0.6 0.040] 0.1562 1.00 0.1562] 0.005 0.0008 10.3]
17| 15:15 135 0.6| 0.080 0.6| 0.032| 0.0550 100| 0.0550| 0.004 0.0002| 2.9
18| 15:16| 190 0.6\ 0.080 0.6 0.032| 0.0012 1.00| 0.0012| 0.012) 0.0000| 0.2
19| 15:16, 1.65 None|  0.000 0.0 0.0, 0.0000 1.00/ 0.0000{ 0.000{ 0.0000[ 0.0}
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Table A3.16-6  Discharge Sheet — Lake H1 Outlet, 19 September 2014

38

Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name H1SEP19.WAD Site Name
Start Date and Time 2014/09/19 15:12:27 Qperator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.8% 1.4%
Software Ver 2.20 Discharge m~3/s Velocity 19.3%  77.7%
b {-)
— oo
Averaging Int. 20 # Stations 8 ks E -
Start Edge LEW Total Width 1.300 # Stations ke
Mean SNR 29.5d8  Total Area 0.155 Overall o e
Mean Temp 6.07 °C Mean Depth 0.119
Disch. Equation Mid-Section Mean Velocity 0.0022
Total Discharge 0.0003
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %0Q
0 15:12 0.00 None|  0.000 0.0 0.0, 0.0000 1.00 0.0000, 0.000, 0.0000 0.0
1| 15:12| 0.10 0.6|  0.200 0.6 0.080| 0.0006 1.00| o0.0006] 0.020] o0.0000 3.6)
2] 15:13 0.20 0.6 0.200 0.6| 0.080, 0.0074 1.00| 0.0074 0.020] 0.0001 44.0}
3 15:13 0.30 0.6] 0.190 0.6  0.076] 0.0009 1.00 0.0009| 0.018 0.0000, 5.1
4  15:15 0.40 0.6] 0.190 0.6 0.076] 0.0031 .00l 0.0031 0.018] 0.0001 17.5
5| 15:16| 0.50 0.6 0.170 0.6 0.068| 0.0052 100 0.0052| 0.017| 0.0001 26.3
6| 15:17 0.60 0.6] 0.150 0.6  0.060, 0.0002 1.00, 0.0002 0.060, 0.0000, 3.6
71 15:17] 1.30 None|  0.000 0.0 0.0{ 0.0000 1.00 0.0000{ 0.000, 0.0000{ 0.0}
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A3.17 Lake 1100 QOutlet

Benchmark Coordinates UTM Zone 12

Easting 563839 m (approximated)?®

Northing 7183592 m (approximated)®
Elevation 440.419 m (geodetic, approximated)”
Datum Elevation 436.206 m (geodetic, approximated)”

a) UTMs are approximated using a hand-held GPS unit or a GPS with RTK satellite navigation system not referenced to Aurora
base stations; therefore, precision to the nearest metre is reported.

b) Geodetic elevations estimated from adjusting hon-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from LiDAR data dated 23 July to 1 August, 2013. At sites with geodetic elevations referenced to Aurora base
stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic water surface elevations
originally taken in August 2013.

Table A3.17-1 2014 Hydrometric Data at Lake 1100 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
1-Jun-2014 16:10 437.434 0.238
23-Jun-2014 15:10 437.499 0.527
2-Aug-2014 08:30 437.386 0.553
24-Sep-2014 11:00 437.199 0.182
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Table A3.17-2  Discharge Sheet — Lake 1100 Outlet, 1 June 2014

30

Discharge Measurement Summary Date Generated: Tue Jan 20 2015
File Information Site Details
File Name 1100_Junel.WAD Site Name 1100 OUTLET
Start Date and Time 2014/06/01 16:09:43 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%) 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.3% 7.5%
Software Ver 2.20 Discharge m~3/s Velocity 6.3% 17.6%
Summary T
Averaging Int. 15 # Stations 17 # Statio 3'0% ]
Start Edge LEW Total Width 8.500 L -
Mean SNR 22.6dB  Total Area 2.360 Overall i |
Mean Temp 0.70 °C Mean Depth 0.278
Disch. Equation Mid-Section Mean Velocity 0.0960
Total Discharge 0.2266
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 16:09( 1.00 None|  0.000 0.0 0.0 0.0000 1,00 0.0000{ 0.000( 0.0000, 0.0
1 16:09| 1.50 0.6/ 0.140 0.6 0.056( 0.0106 1.00] 0.0106] 0.070 0.0007 0.3]
2| 16:10| 2.00 0.6| 0220 0.6 0.088| 0.275% 1.00| 0.2754, 0.110| 0.0303| i13.4
3| 16:11| 2.50) 0.6 0.580 0.6 0.232| 0.2869 1.00| 0.2869| 0.290| 0.0832| 36.7|
4  16:11] 3.00 0.6 0.460 0.6{ 0.184 -0.0105 1.00] -0.0105 0.230, -0.0024 -1.1
5| 16:13 3.50 0.6  0.400 0.6{ 0.160] -0.0143 1.00| -0.0143 0.200 -0.0029 -1.3|
6 16:13] 4.00 0.6] 0.460 0.6{ 0.184 0.0135 1.00f 0.0135{ 0.230, 0.0031 1.4
7| 16:14| 4.50 0.6| 0.400 0.6 0.160| 0.0894 100, 0.0894 0.200| 0.017%| 7.9
8| 16:15| 5.00 0.6| 0.420 0.6 0.168| 0.0955 1.00| 0.0955 0.210| 0.0201| 8.9
9 16:16 5.50 0.6] 0.340 0.6/ 0.136] 0.1146 1.00f 0.1146] 0.170] 0.0195 8.6
10| 16:17 6.00 0.6] 0.280 0.6 0.112  0.1254 1.00, 0.1254 0.140, 0.0176 7.7
11 16:18] 6.50 0.6/ 0.220 0.6 0.088{ 0.0957 1.00] 0.0957] 0.110( 0.0105 4.6
12| 16:19| Z.00) 0.6| 0.220 0.6 0.088) 0.0671 1.00| 0.0671 0.i10| 0.0074| 3.3
13| 16:20| 7.50) 0.6| 0.200 0.6 0.080| 0.1067 1.00| 0.1067 0.100| 0.0107| 4.7
14| 16:20| 8.00 0.6| 0.170 0.6 0.068| 0.1336 1.00| 0.1336| 0.085| 0.01i1¢| 5.0
15| 16:21 8.50 0.6] 0.140 0.6]  0.056| -0.0040 1.00| -0.0040| 0.105 -0.0004 -0.2
16| 16:21 9.50 None|  0.000 0.0 0.0, 0.0000 1.00  0.0000/ 0.000, 0.0000 0.0
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Table A3.17-3 Discharge Sheet — Lake 1100 Outlet, 23 June 2014
Discharge Measurement Summary Date Generated: Thu Jul 10 2014
File Information Site Details
Fie Name I100JU23.WAD Ste Name
Rart Date and Time 2014/05/23 15:29:12 Operator(s) DCKB
System Information Units (Metric Unis) Discharge Uncertainty
Senzor Tyge FowTracker | | Ditance m | Category  ISO | Stats |
Serial # P4017 Velociy m/z Aurscy 1 i
CPU Firmware Version 39 Ares m*~2 De=gth 02% 55%
Software Ver 230 Dixcharqe m*3s Velozly 2. 14.7%
Mounting Corraction 0.0% Weam o020 0.2%
Summary Mathod z;j -
Averaging It. 20 # Stations 19 & Stakions “’9'] x
Rart Edge LEW Totsl Wickh 3500 Overall A
Mean SNR 24048 Tolal Ares 3153
Mean Temp 8.19¢C Mezan Degth 0332
Dizch. Equation Mid-Section  Mesn Velocly 0.1670
Total Discharge 0.5265
Measurement Results
S Clock  Loc | Method Depth | %Dep MeasD | Vel  CorFact | MeanV | Area  Flow
o 15:29 000 0.000 0.0 00 0.0000 1000 00000 O ooq_om
R 0-?-"% 05 050 05 024z 00807 100 00s07) 0310 ooiEE g
2 1531 100 08 0360 056 0224 01335 100 0. 0.220 0037
3 15:32 150 05 0460 05 0134 01205 100 0. 0.230 o004
41534 2.00 0.6 0.680 08| 0272 01469 2.00| 01469| 0340 0.0999|
S  15:35 230 05 0520 06 0208 03214 100 032:4 0.260 00838 159
& 15:37 300 05 0860 06 0264 01650 100 01650 0.330 00545 10
7 15:40 3.50 0.6 0.560 06 0224 02558 2.00| ©0.2658| 0250 0.0744| 14.1
B 1543 400 05 0300 056 01200 01740 100 047 0.150 0028 50
| § 1545 450 0.6 _0.280 08 0112 01020 2.00| o020 0140 00143 27
10 15:51 500 05 0200 05 0080 00284 100 o 0.100 00028 o3
11 15:54 550 06 0200 06 0080 03694 100 03ss4 0.100 omrﬂ
12 15:57 600 065 0200 06  o00sdl 02107 100 02107 0125 © 5
13 15:59 675 06 _ 0180 08 0072 01344 100 0. 11441 0.135 o018
14 15:00 7.50 05 _ 0.80 06 O 0.0702 1.00 0.113 nmﬂ
15 15:02 200 05 0180 06 0072 01816 100 o 1518 0.00 00138 a
18 16:03 8.50 05  0.100 05 0040 01388 1.00 o 1 o ogo %
17 16:07 900 06 0240 05 0088 01048 1.00 0. 00
18 16:07 9.50 None  0.000 0.0 00 0.0000 1.00 omod 0. ooo 000000 00
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Table A3.17-4  Discharge Sheet — Lake 1100 Outlet, 2 August 2014
W
&2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name I100AU2.WAD Site Name
Start Date and Time 2014/08/02 08:40:27 QOperator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%)
CPU Firmware Version 3.9 Area m”2 Depth 0.2% 6.4%)
Software Ver 2.30 Discharge m”3/s Velocity 1.4%  10.4%)
Mounting Correction 0.0% Width 0.1% 0.1%|
m'-v Methoq 1.9% -
Averaging Int. 20 # Stations 27 # Stations ke ’
Start Edge LEW  Total Width 16.000 Overall - .
Mean SNR 13.9dB Total Area 3.063
Mean Temp 13.32°C  Mean Depth 0.191
Disch. Equation Mid-Section Mean Velocity 0.1804
Total Discharge 0.5525
Measurement Results
St | Clock | Loc Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %0Q
0 08:40 0.00 None|  0.000 0.0 0.0 0.0000 1,000 0,0000{ 0.000{ 0.,0000{ 0.0
i 08:41 0.50 0.6 0.400 0.6 0.160| 0.3423 1.000 0.3423 0.200| 0.0685 12.4]
2 08:42 1.00 0.6/ 0,220 0.6 0.088{ 0.3425 1.00] 0.3425 0.110[ 0.0377 6.8]
3 08:43  1.50 0.6 0.360 0.6 0.144 0.2799 1.00 0.2799 0.180| 0.0504 9.1)
4 08:44 2.00 0.6 0.360 0.6 0.144 0.2871 1.00 0.2871 0.180( 0.0517 9.4
5| 08:46] 2.50 0.6 0.340 0.6 0.136 0.1218 1.00| 0.1218] 0.170] 0.0207 3.7}
6 08:46] 3.00 0.6 0.240 0.6 0.096| 0.2952 1.00  0.2952] 0.120| 0.0354 6.4
7 08:47  3.50 0.6 0.140 0.5 0.056/ 0.1889 1.00| 0.1889 0.070] 0.0132 2.4
8 08:48 4.00 0.6/ 0.200 0.6 0.080{ 0.2291 1.00 0.2291 0.100{ 0.0229] 4.1
9 08:49 4.50 0.6 0.200 0.6 0.080| 0.2577 1.00{ 0.2577 0.100| 0.0258 4.7
10, 08:50 5.00 0.6 0.300 0.6 0.120 0.3209 1.00f 0.3209 0.150, 0.0481 8.7
11 08:51  5.50 0.6 0.080 0.6 0.032 0.2218 1.00{ 0.2218 0.040| 0.0089 1.5
12) 08:52 6.00 0.6/ 0.200 0.6 0.080| 0.1207 1,00 0.1207 0.100, 0.0121 2.2
13| 08:53 6.50 0.6/ 0,200 0.6 0.080[ 0.1608 1.00, 0.1608 0.100{ 0.0161 2.9
14 08:54  7.00 0.6 0.100 0.6 0.040| 0.1028 1.00| 0.1028] 0.050, 0.0051 0.9]
15| 08:55| 7.50 0.6| 025 0.6 0.100| 0.2007 1.00| 0.2007| 0.125| 0.0251| 4.5
16| 08:57  8.00 0.6 0.220 0.6 0.088| 0.0845 1.00 0.0845 0.110| 0.0093 1.7
17 08:58 8.50 0.6/ 0,150 0.6 0.060[ 0.2299 1,00, 0,2299 0.075 0.0172 3.1
18| 08:59) 9.00 0.6| 0.080 0.6| 0.032| 0.0001 1.00| 0.0001] 0.040| 0.0000| 0.0
19| 09:01f 9.5 0.6| 0.080 0.6 0.032| 0.1916 1.00| 0.1916| 0.040| 0.0077| 1.4
20| 09:02| 10.00 0.6| 0.150 0.6  0.060| 0.0477 1.00| 0.0477| 0.075| 0.0035| 0.6
21 09:03 10.50 0.6 0.150 0.6 0.060| 0.0376 1.00| 0.0376] 0.075 0.0028 0.5
221 09:04 11.00 0.6 0.150 0.6 0.060|  0.0452 1.00{ 0.0452 0.113 0.0051 0.9}
23| 09:08) 12.00 0.6 0.300 0.6 0.120| 0.1091 1.00| 0.1091| 0.300, 0.0327| 5.9
24| 09:10, 13.00 0.6| 0.200 0.6| 0.080| 0.1619 1.00| 0.1619| 0.200| 0.0324| 5.9
25| 09:13 14.00 0.6| 0.160 0.6 0.064| 0.0003 1.00| 0.0003 0.240, 0.0001| 0.0
26] 09:13  16.00 None|  0.000 0.0 0.0, 0.0000 1.00{ 0.0000 0.000 0.0000, 0.0}
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Table A3.17-5 Discharge Sheet — Lake 1100 Outlet, 24 September 2014

Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name 110024SE.WAD Site Name 1100
Start Date and Time 2014/09/24 11:36:11 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%| 1.0%
CPU Firmware Version 3.9 Area 2 Depth 0.3%) 6.3%!
Software Ver 2.20 Discharge m~3/s Velocity 1.8% 11.0%)
summary o
Averaging Int. 20 # Stations 23 % Stati 2' 2%
Start Edge LEW Total Width 12.300 tations : =
Mean SNR 9.9dB  Total Area 2.938 Overall 3.6 12.7%]
Mean Temp 3.29 °C Mean Depth 0.239
Disch. Equation Mid-Section Mean Velocity 0.0620
Total Discharge 0.1821
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
o 11:35] 5.40 None|  0.000 0.0 0.0 0.0000 1.00 0.0000{ 0.000/ 0.0000 0.0
1 11:36 6.00 0.6/ 0.510 0.6 0.204 0.0550 1.00f 0.0550{ 0.281 0.0154 8.5
2| 11:37 6.5 0.6| 0.400 0.6| 0.160| 0.0354 1.00| 0.0354| 0.200| 0.0071 3.9
3| 11:38| 200 0.6| 0.330 0.6 0.132| 0.0826 1.00| 0.0826| 0.165| 0.0136| 7.5
4| 11:40, 7.5 0.6| 0.280 0.6 0.112| 0.0705 1.00| 0.0705| 0.140| 0.0099 5.4
5| 11411 800 0.6| 0.280 0.6| 0.112| 0.0839 1.00| 0.0839| 0.190| 0.0117 6.4
6| 11:42 8.50 0.6 0.200 0.6 0.080| 0.0789 1.00| 0.0789| 0.1000 0.0079, 4.3
71 11:43 .00 0.6/ 0.290 0.6 0.116| 0.1005] 1.00] 0.1005 0.145 0.0146| 8.0}
8| 11:44 9.5 0.6| 0.220 0.6 0.088| 0.0842 1.00| 0.0842| 0.110| 0.0093 5.1
9| 11:45 10.00 0.6| 0.140 0.6|  0.056 0.1736 00| 0.1735| 0.070| 0.0122] 6.7
10| 11:47 10.50 0.6| 0.100 0.6| 0.040| 0.0599 1.00| 0.0599| 0.050| 0.0030| 16
11 11:48] 11.00 0.6] 0.330 0.6 0.132 0.0462 1.00 0.0462] 0.165 0.0076] 4.2
12| 11:50| 11.50 0.6| 0.260 0.6 0.104| 0.0234 .00| 0.0234] 0.130| 0.0030| 1.7
13| 11:51] 12.00 0.6| 0.130 0.6| 0.052| 0.0678 1.00| 0.0678| 0.065| 0.0044| 2.4
14| 11:52| 12.50 0.6| 0.i40 0.6 0.056| 0.0631 1.00| 0.0631| 0.070| 0.0044, 2.4
15 11:53( 13.00 0.6/ 0.220 0.6 0.088, 0.0615 1.00f 0.0615 0.110{ 0.0068 3.7
16| 11:55 13.50 0.6| 0.260 0.6| 0.104] 0.0394 1.00| 0.0394| 0.130| 0.0051 2.8
17| 11:57] 14.00 0.6| 0.210 0.6 0.084| 0.0028 1.00| 0.0028) 0.105| 0.0003 0.2
18| 11:59| 14.50 0.6| 0.100 0.6 0.040| 0.0357| 1.00| 0.0357| 0.075| 0.0027 1.5
19| 12:01] 15.50 0.6| 0.320 0.6| 0.128| 0.0620 1.00| 0.0620| 0.320| 0.0198] 10.9
20| 12:03] 16.50 0.6/ 0.260 0.6 0.104 0.0759 1.00  0.0758| 0.247 0.0187 10.3}
21 12:04  17.40 0.6 0.200 0.6 0.080| 0.0382 1.00| 0.0382 0.120 0.0046 2.5{
22 12:04 17.70 None|  0.000 0.0 0.0, 0.0000 1.00 0.0000/ 0.000( 0.0000 0.0}
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A3.18 Lake 11B Outlet

Benchmark Coordinates UTM Zone 12
Easting 553630.163 m
Northing 7173341.612 m
Elevation 427.091 m (geodetic)
Datum Elevation 425.290 m (geodetic)

Table A3.18-1 2014 Hydrometric Data at Lake I1B Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (ms)
24-Jun-2014 12:10 426.388 5.417
4-Aug-2014 12:00 426.157 1.931
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Table A3.18-2  Discharge Sheet — Lake 11B Outlet, 24 June 2014
Discharge Measurement Summary e e
File Information Site Details
File Name I18JUN24.WAD St= Name
Rart Date and Time 2014/05/24 12:00:27 Operator(s) DCKB
System Information Units  (Metricuans) | | Discharge Uncertainty
Sersor Type RowTracker Ditance m _ Category | 150  Stats
Sernsl # P&a017 Velociy m/fs Aczuracy 1.0% 1
CPU Firmware Version 39 Arms m*2 D=gth 0.1% 5.9%|
Software Ver 230 Dixcharge m*3s Velocty 1.2%  6.4%]
Averaging Int. 20 # Stations 23 L Susons i
RKart Edge LEW Total Wikh 55.000 Oversll 28% 87%
Maan SNR 14808 Totsl Ares 23713
Mezan Temp 9.40°C Masn Degth 0423
Dizch. Equation Mid-Section  Mean Velocly 0.2285
Total Discharge 5.4173
Measurement Results
St Qock | loc = Method  Depth %Dep MexD | Vel  Corfac | MeanV | Ares Flow  %Q
o 1200 0.0 None  0.000 09 00 0.0000 100 00000 0000 00000 0O
2| 4200 1.25 0§ 0580 08 0224| 0.3525 1.00, 03523 0700, 02456 46
| 2 1202 250 05 0330 06 0152 03794 100 03794 0713 02703 50
3 1203 500 06 0300 06 0120 03424 100 03424 0750 02368 47
j 1205 730 085 0320 05 0128 03800 100 03800 0200 o022 S
1208 10.00 05 _ 03%0 05 0152 02023 100 0O 0750 01537 2
§ 1207 1150 06 0320 06 0152 02500 100 02500 0760  0.2900 :ﬂ
7 1208 1400 06 0300 100 01362 05675 0.1054 1
f:f_iﬁjl,ﬂ Boo 0s 020 100 ouimss Q,—"?;EJP?{'Q%I
1221 1850 06 0350 100 02880 0500 024 4
10 1223 2100 05  0.500 100 02345 1250 03555 6.5
1] 12124 2350 05 03500 100 02787 1250 03484 c:l
1215 25.00 06 0540 100 02260 1350 03081 S
12:6 2850  02/06/08 0850 100 02967 2150 04229 7
1218 2830 2 O02080F 0250
}:‘,‘;71&! 850 Oz0s0= 0280 |
14 1229 3100 05 0400 100 03353 0800 03018 5
15 1221 33.00 05 0530 100 03108 1350 o.;”d 2
222 3500 08 03549 100 02565 1080 © s
TR 08 o280 1.00 oﬁ 0560 00753 1
1ﬂ 1225 39.00 05 0200 1.00 onsﬁ 0400 © 0
198 1228 4100 08 0320 100 02148 0480 00851 1
1229 4200 06 0280 100 02589 0325 0084l 16
21 12327 43350 06  03%0 100 00941 0855 00526 1
1233 4550 05 0530 100 00677 1360 00921 1.
1235 47.50 06 03%0 100 02834 0760 02154 40
ﬂ 1238 4930 08 0380 100 00234 0760 005 12
25 1239 5150 05 0440 100 02602 0770 02004 37
{1241 53.00 05  0.500 3100 0209 0750 02368 2
1242 5450 05 0660 100 01031 0890 02020 1
zA 1242 $5.00 Nong  0.000 100 00000 0000 00000 O
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Table A3.18-3  Discharge Sheet — Lake I11B Outlet, 4 Aug 2014

Waterbody: Lake 11B Date 4-Aug-14
Crossing ID: Lake 11B Outlet Start Time 12:09
End Time 12:45

BM UTM12 Location Survey

East 553630.163 | WL_Elev 426.157 Meter Type: FlowTracker

North 7173341.612 Total Discharge 1.931 (m¥s)

Elevation 427.091 Crew: TE/KB

Station Distance Total Ice Active VELOCITY
Start from LDB Depth Thickness Depth 0.2 Depth 0.6/0.8 Depth Qi
LDB (m) (m) (m) (m) (m/s) (m/s) (m°ls)

1 0.0 0.00
2 2.0 0.22 0.325 0.143
3 4.0 0.22 0.382 0.168
4 6.0 0.04 0.286 0.017
5 7.0 0.10 0.287 0.036
6 8.5 0.16 0.173 0.041
7 10.0 0.14 0.256 0.054
8 11.5 0.14 0.329 0.081
9 13.5 0.15 0.289 0.087
10 15.5 0.09 0.185 0.033
11 17.5 0.22 0.245 0.108
12 19.5 0.34 0.231 0.138
13 21.0 0.80 0.176 0.136 0.187
14 22.5 0.66 0.131 0.130
15 24.0 0.75 0.217 0.244
16 25.5 0.39 0.026 0.047 0.021
17 27.0 0.16 0.001 0.000
18 28.5 0.24 0.096 0.035
19 30.0 0.35 0.100 0.053
20 315 0.30 0.184 0.083
21 33.0 0.32 0.391 0.187
22 34.5 0.16 0.273 0.087
23 37.0 0.00
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A3.19 Lake 12 Outlet

Benchmark Coordinates UTM Zone 12
Easting 556310.206 m
Northing 7174641.492 m
Elevation 434.849 m (geodetic)
Datum Elevation 432.920 m (geodetic)

Table A3.19-1 2014 Hydrometric Data at Lake 13 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (ms)
1-Jun-2014 11:30 433.394 1.584
3-Jun-2014 13:30 433.429
23-Jun-2014 10:15 433.496 4.924
2-Aug-2014 12:20 433.420 1.991
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Table A3.19-2  Discharge Sheet — Lake 12 Outlet, 1 June 2014
™
Discharge Measurement Summary Date Generated: Mon Jan 19 2015
File Information Site Details
File Name 12_Junel.WAD Site Name
Start Date and Time 2014/06/01 11:40:41 QOperator(s) DCCD
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity mys Accuracy 1.0%| 1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 13.5%!
Software Ver 2.20 Discharge m”~3/s Velocity 2.2% 9.5%
— oo
Averaging Int. 15 # Stations 32 # Statio 1‘6% 1
Start Edge LEW Total Width 43.000 ns :
Mean SNR 13.3dB  Total Area 5.917 Overall 350 16.6%)
Mean Temp 1.80 °C Mean Depth 0.138
Disch. Equation Mid-Section Mean Velocity 0.2677
Total Discharge 1.5841
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0| 11:40| 0.00 None|  0.000 0.0 0.0,  0.0000 1.00(  0.0000{ 0.000/ 0.0000[ 0.0
1 11:40  0.50 0.6 0.140 0.6,  0.056] 0.1879| 1.00 0.1879| 0.056| 0.0105 0.7
2 11:420  0.80 0.6 0.240 0.6, 0.096] 0.0942 1.00] 0.0942] 0.072 0.0068 0.4
3 11:43  1.10 0.6 0.180 0.6/ 0.072| 0.0917 1.00( 0.0917] 0.099( 0.0091 0.8
4 11 1.90 0.6| 0.120 0.6 0.048| 0.1620 1.00| 0.1620| 0.090| 0.0i1%6| 0.9
5 11:47  2.60 0.6 0.200 0.6,  0.080[ 0.0864 1.00 0.0864 0.170| 0.0147] 0.9}
6 11:49 3.60 0.6/ 0.150 0.6 0.060{ 0.4155| 1.00 0.4155 0.218 0.0904 5.7
7 11:511  5.50 0.6 0.200 0.6 0.080 0.2900| 1.00] 0.2900| 0.380 0.1102 7.0
8| 11:52 740 0.6| 0.150 0.6 0.060| 0.089 1.00| 0.0896| 0.285| 0.0255 16|
9 11:54 9.30 0.6 0.100 0.6,  0.040[ 0.0710| 1.00 0.0710 0.190 0.0135 0.9
10| 11:55 11.20 0.6 0.100 0.6,  0.040| 0.1693 1.00] 0.1693 0.190] 0.0322 2.0
11 11:56 13.10 0.6/ 0.280 0.6 0.112 0.2508| 1.00] 0.2508] 0.546] 0.1369 8.6
12 11:57 15.10 0.6/ 0.100 0.6 0.040{ 0.2628 1.000 0.2628] 0.200 0.0526] 3.3
13 11:58| 17.10 0.6/ 0.180 0.6 0.072 0.1843 1,00 0.,1843( 0.360 0.0663 4.2
14  12:00, 19.10 0.6 0.180 0.6 0.072 0.1360 1.00( 0.1360{ 0.315 0.0428) 2.7
15| 12:03 20.60 0.6| 0.100 0.6  0.090| 0.5042 100! 0.5042| 0.125| 0.0630| 4.0
16| 12:04 21.60 0.6 0.160 0.6, 0.064 0.6406| 1.00 0.6406] 0.240| 0.1537 9.7
17| 12:06/ 23.60 0.6 0.220 0.6 0.088 0.4392 1.00 0.4392] 0.330] 0.1449( 9.1
8| iz 24.60 0.6| 0.020 0.6 0.008| 0.1624 1.00| 0.1624| 0.025| 0.00¢1 0.3
9| 12:10| 26.10 0.6| 0.020 0.6 0.008| 0.3859 1.00| 0.3859| 0.030| 0.0116| 0.7
20 12:14 27.60 0.6 0.240 0.6 0.096, 0.2457 1.00, 0.2457] 0.360 0.0885 5.6
21| 12:15 29.10 0.6| 0.280 0.6 0.112| 0.3588 1.00| 0.3588| 0.476| 0.1708 10.8
22 12:17] 31.00 0.6 0.000 0.6  0.000| 0.3668 1.00  0.0000 0.000( 0.0000 0.0}
23| 12:18| 32.50 0.6| 0.280 0.6 0.112| 0.3930 1.00| 0.3930| 0.420| 0.1651] 10.4
24| 12:19 34.00 0.6| 0.000 0.6 0.000| 0.3398 1.00| 0.0000| 0.000| 0.0000| 0.0
25 12: 36.50 0.6 0.100 0.6,  0.040| 0.0477 1.00 0.0477] 0.200/ 0.0095 0.8
26| 12:24 38.00 0.6/ 0.020 0.6 0.008{ 0.1670| 1.00f 0.1670, 0.020{ 0.0033( 0.2
27 12:27) 38.50 0.6/ 0.100 0.6 0.040, 0.4187 1.00, 0.418 0.075( 0.0314 20§
28| 12:28| 39.50 0.6 0.100 0.6,  0.040[ 0.1227 1.00 0.1227] 0.125 0.0153 1.0
29| 12:30| 41.00 0.6 0.160 0.6,  0.064 0.2475 1.000 0.2475 0.200 0.0495 3.1l
30 12:31 42.00 0.6 0.120 0.6, 0.048] 0.3937 1.00] 0.3937] 0.120] 0.0472 3.0
31 12:31] 43.00 None,  0.000 0.0 0.0/ 0.0000 1.000 0.0000 0.000 0.0000 0.0]
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Table A3.19-3  Discharge Sheet — Lake 12 Outlet, 23 June 2014
Discharge Measurement Summary Date Generated: Th ! 10 2014
File Information Site Details
Fle Name IIUNZZ . WAD Ste Name
Qat Date and Tire 2014/05/23 11:17 41 Operator(s) DCK8
System Information Units  (Metrcunns) | | Discharge Uncertainty
Serzor Type AowTracker | | Ditance m Category ISO  Stats
Serial # P4)17 Velociy m/s Aurecy 1.0% 1
CPU Firmw are Version 3.9 Ares m”~2 Dt 0.2% 4.9%)
Software Ver 230 Dixcharge m*3/s Velocy 0.8% 550
Mounting Correction 0.0% ‘ Wid?h 0. f!_g 0.1%
Mathod 1.6% .
Summary -
Averagng It. 20 # Stations £ LT .. W
Qart Edge LB Totsl Widkh 52.000 Overall I
Mean SNR 128a8 Tolsl Area 13805
Mesn Termp 940°C  Masn Degth 0.255
Disch. Equation Md-Section  Masn Velooly 0.3567
Total Discharge 4.9243
Measurement Results
St Qock Method | Depth
0 11:17 000 0.000
¥ 118 100 05 0.200
2 1121 200 06 0.220
3 1122 400 08 0.280
4 1123 500 06 0.160
S 11:25  7.00 05 0.230
6§ 1128 900 [ 0.1%0
71129 1100 o:} 0.270
8 11:30 1200 05 0.270 :
9 11:32 1300 08 __0.270 2
10 11:33 14.00 05  0.300 3.
3L 1135 1800 ° 0.2:0 3
12 11:37 1800 o 0.250 3.
A3 1138 2000 ° 0.220 3
14 11:40 2200 0 0.320 s
15 11:42  24.00 08 0300 _ 3.
16 11:43 2600 05  0.330 T : . ; 7
17 11:45 2800 08 0.300 ! L : ! 5.
18 1146 3000 0 0.240 05 009 05087 1.00 05087 0.480 02442 S
19 11:47 3200 0 0.3%0 08 0152 03%07 1.00  03%07 0.760 0298 6
20 11:48 3400 [+ 0.260 0.3' 0.104 03930 1.00 03930 0.520 oﬂ -
21 11:49 3800 o 0.250 06  0.104 04357 1.00 04357 0.520 O 4
22 11:51 3300 oﬁ 0.400 05 0150 032% 1.00 03830 0.200 03112 63
|23 11:52 40.00 0 0.180 08 o 04108 1.00 04108 0.350 o.ua 30
24 11:53 4200 05 0.240 05 ogz 03118 1.00 03119 0.480 0.1 30
25 11:54 4400 0 0.249 08 o 0.5202 100 0 0.480 © 57
25 11:55 4600 o 0.240 Y 0.129 3.00 02292 0480 O 13
27 11:57 4800 0 0.420 08 o 02173 1.00 02173 1.050 0O 45
28 11:58 5100 o 0. 08 0 02350 100 0 0.440 0.1 2
29 11:38 5200 None  0.000 00 00 0.0000 100 0O 0.000 000000 00
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Table A3.19-4 Discharge Sheet — Lake 12 Outlet, 2 August 2014
B [
& 2
Discharge Measurement Summary Db Ganarated: £vi Aug 15 2014
File Information Site Details
File Name 12AUG2.WAD Site Name
Start Date and Time 2014/08/02 12:40:55 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 10.5%
Software Ver 2.30 Discharge m~3/s Velocity 1.3% 11.4%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Method 2.026 E
Averaging Int. 20 # Stations 29 # Stations LES n
Start Edge LEW  Total Width 41.000 Overall e
Mean SNR 13.8dB Total Area 3.575
Mean Temp 13.95°C  Mean Depth 0.136
Disch. Equation Mid-Section Mean Velocity 0.3571
Total Discharge 1.9908
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD | Vel CorrFact | MeanV | Area | Flow | %Q
o 12:40] 0.00 None|  0.000 0.0 0.0,  0.0000 1.00  0.0000, 0.000/ 0.0000/ 0.0
1| 12:40| 0.50 0.6| 0.080 0.6 0.032| 0.0012 1.00| 0.0012| 0.060| 0.0001| 0.0
2 1244 1.50 0.6 0.110 0.6 0.044 0.1329 1.00] 0.1329 0.110 0.0146] 0.7
3| 12:45 2.5 0.6| 0.080 0.6 0.032| 0.0913 1.00| 0.0913| 0.080| 0.0073| 0.4
4  12:47 3.50 0.6 0.080 0.6 0.032 0.2107 1.00{ 0.2107 0.080, 0.0169 0.8}
5| 12:49) 4.50 0.6| 0.040 0.6| 0.016| 0.1050 1.00| 0.1050| 0.040| 0.0042| 0.2
6| 12:51 5.50 0.6/ 0.280 0.6 0.1121 0.4719 1.00{ 0.4719 0.280, 0.1321] 6.6
7 12:52] 6.50 0.6( 0.120 0.6 0.048 0.4618| 1.00{ 0.4618 0.120, 0.0554 2.8}
8| 12:53 750 0.6| 0.140 0.6| 0.056| 0.0049 100| 0.0049| 0.140| 0.0007| 0.0
9 12:54 8.50 0.6/ 0.180 0.6 0.072]  0.4005 1,00 0.4005{ 0.180] 0.0721 3.6
10 12:56]  9.50 0.6 0.240 0.6  0.096] 0.2201 1.00  0.2201 0.300, 0.0660 3.3}
11| 12:58| 11.00 0.6| 0.100 0.6 0.040| 0.4562 100| 0.4862| 0.150| 0.0729] 3.7|
12 12:59) 12.50 0.6 0.100 0.6{  0.040] 0.2506 1.00] 0.2506/ 0.150, 0.0376/ 1.9]
13 13:00, 14.00 0.6 0.200 0.6 0.080, 0.6945 1.00| 0.6945 0.300 0.2084 10.5|
14 13:01 15.50 0.6 0.240 0.6]  0.096] 0.5811 1.00] 0.5811 0.420, 0.2441] 12.3]
15| 13:02| 17.50 0.6| 0.100 0.6 0040 0.3347 1.00| 0.3397| 0.200| 0.0669| 3.4|
16| 13:04  19.50 0.6/ 0.100 0.6 0.040, 0.5988| 1.00| 0.5988] 0.225 0.1347 6.8]
17| 13:05 22.00 0.6/ 0.180 0.6] 0.072| 0.3171 1.00| 0.3171 0.405 0.1284 6.5)
18] 13:07  24.00 0.6 0.160 0.6 0.064 0.4823 1.00{ 0.4823 0.320] 0.1543 7.8|
19 13:08) 26.00 0.6  0.060 0.6  0.024 0.2538 1.00 0.2538 0.120| 0.0305 1.5
20, 13:10[ 28.00 0.6 0.240 0.6  0.096] 0.4798 1.00] 0.4798] 0.480| 0.2303 11.6
21 13:11 30,00 0.6 0.150 0.6  0.060] 0.1987 1.00] 0.1987 0.300/ 0.0596/ 3.0|
22 13:13  32.00 0.6  0.080 0.6  0.032] 0.2336 1.00] 0.2336 0.160] 0.0374 1.9|
23| 13:14] 34.00 0.6| 0.100 0.6 0.090| 0.20%6 100\ 0.2045| 0.200| 0.0409| 2.1|
24 13:16 36.00 0.6 0.220 0.6{  0.088] 0.2284 1.00] 0.2284 0.385 0.0879] 4.4
25 13:17] 37.50 0.6{ 0.080 0.6  0.032] 0.4564 1.00| 0.4564 0.120] 0.0548 2.8|
26 13:18  39.00 0.6( 0.100 0.6 0.040, 0.0923 1.00{ 0.0923 0.150, 0.0138 0.7
27| 13:19) 40.50 0.6| 0.100 0.6| 0.040| 0.1856 100| 0.1886| 0.100| 0.0189| 0.9
28 13:19] 41,00 None|  0.000 0.0 0.0  0.0000 1,00,  0.0000{ 0.000/ 0.0000{ 0.0
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A3.20  Sterlet Lake (Lake 13) Outlet

Benchmark Coordinates UTM Zone 12

Easting 566086 m (approximated)?®

Northing 7176673 m (approximated)®
Elevation 441.511 m (geodetic, approximated)”
Datum Elevation 439.453 m (geodetic, approximated)”

a) UTMs are approximated using a hand-held GPS unit or a GPS with RTK satellite navigation system not referenced to Aurora
base stations; therefore, precision to the nearest metre is reported.

b) Geodetic elevations estimated from adjusting hon-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from LiDAR data dated 23 July to 1 August, 2013. At sites with geodetic elevations referenced to Aurora base
stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic water surface elevations
originally taken in August 2013.

Table A3.20-1 2014 Hydrometric Data at Sterlet Lake (Lake 13) Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
1-Jun-2014 15:40 440.690 1.301
6-Jun-2014 14:30 440.720 --
23-Jun-2014 13:15 440.674 1.938
2-Aug-2014 10:20 440.565 0.736
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Table A3.20-2 Discharge Sheet — Sterlet Lake (Lake I13) Outlet, 1 Jun 2014

22

Discharge Measurement Summary Date Generated: Tue Jan 20 2015
File Information Site Details
File Name 13_Junel.WAD Site Name
Start Date and Time 2014/06/01 15:14:38 Qperator(s) DCCD
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category I1SO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%)
CPU Firmware Version 3.9 Area m*2 Depth 0.4% 8.7%
Software Ver 2.20 Discharge m~3/s Velocity 2.5% 13.8%!
summary e
Averaging Int. 15 # Stations 26 # Stati z.u% a
Start Edge LEW Total Width 52.300 i :
Mean SNR 17.7dB  Total Area 6.320 Overall S R
Mean Temp 2.82 °C Mean Depth 0.121
Disch. Equation Mid-Section Mean Velocity 0.2058
Total Discharge 1.3006
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 15:14 0.00 None| 0.000 0.0 0.0 0.0000 1.00{ 0.0000/ 0.000, 0.0000, 0.0
1 15:15  1.50 0.6 0.080 0.6 0.032 0.0427 1.00 0.0427| 0.160| 0.0068 0.5]
2l 15:16] 4.00 0.6 0.160 0.6  0.064 0.1468 1.000 0.1468] 0.520 0.0763 5.9|
3 15:17  8.00 0.6 0.080 0.6/ 0.032 0.3087 1.00| 0.3087 0.320 0.0988 7.6
4 15:18) 12.00 0.6/ 0.100 0.6 0.040, 0.1503 1.00{ 0.1503 0.280, 0.0421 3.2
5| 15:20/ 13.60 0.6 0.100 0.6,  0.040| 0.3367 1.00 0.3367] 0.150| 0.0505 3.9
6 15:22] 15,00 0.6,  0.080 0.6, 0.032 0.4873 1.00| 0.4873 0.156| 0.0760 5.8
7| 15:24 17.50 0.6| 0.100 0.6| 0.0%| 01730 1.00| 0.1730| 0.185| 0.0320| 2.5
8| 15:25| 18.70 0.6| 0.060 0.6 0.024| 0.0190 1.00| 0.0190| 0.096| 0.001 0.1
9 15:27 20.70 0.6 0.060 0.6 0.024 0.0204 1.00f 0.0204 0.120, 0.0024 0.2
10| 15:29| 22.70 0.6| 0.200 0.6 0.080| 0.1005 1.00| 0.1005| 0.400| 0.0402| 3.1
11] 15:30 24.70 0.6 0.180 0.6 0.072 0.3063 1.00| 0.3063 0.360 0.1103 8.5
12| 15:31| 26.70 0.6| 0.260 0.6| 0.104] 0.3207| 1.00| 0.3207 0.520| 0.1668| 12.8
13l 15:32] 28.70 0.6 0.280 0.6 0.112 0.3327 1.00 0.3327] 0.560| 0.1863 14.3]
14| 15:34| 30.70 0.6| 0.080 0.6 0.032| 0.0729 1.00| 0.0729| 0.160| 0.0117 0.9)
15 15:35 32.70 0.6/ 0.180 0.6 0.072 0.1254 1,00 0.1254 0.360 0.0451 3.
16| 15:38] 34.70 0.6 0.180 0.6 0.072 0.3833 1.000 0.3833 0.324 0.1242] 9.5
17| 15:39| 36.30 0.6| 0.180 0.6| 0.072] 0.0692 1.00| 0.0692| 0.369| 0.0255 2.0
18| 15:40| 35.80 0.6| 0.100 0.6| 0.0%0| 0.1684 1.00| 0.1684] 0.215| 0.0362| 2.8
19 15:41 40.60 0.6{ 0.100 0.6 0.040, 0.0175 1.00f 0.0175 0.165 0.0029, 0.2
20| 15:43 42,10 0.6/ 0.160 0.6 0.064 0.2748 1.00f 0.2748 0.296, 0.0813 6.3}
21 15:44 4430 0.6 0.100 0.6,  0.040| 0.0553 1,000 0.0553 0.220 0.0122] 0.9|
22| 15:45 46.50 0.6 0.060 0.6 0.024 0.2589 1.00| 0.2589 0.150| 0.0388 3.0)
23] 15:46| 49.30 0.6  0.060 0.6  0.024 0.1744 1.000  0.1744 0.144 0.0251 19|
24 15:47, 51.30 0.6, 0.060 0.6 0.024 0.0791 1.000 0.0791 0.090 0.0071 0.5
25 15:47 52.30 None|  0.000 0.0 0.0 0.0000 1.000 0.0000, 0.000/ 0.0000 0.0}
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Table A3.20-3  Discharge Sheet — Sterlet Lake (Lake I13) Outlet, 23 June 2014
Discharge Measurement Summary S e
File Information Site Details
File Name I3JUN23,WAD Site Name
Start Date and Time 2014/06/23 13:0848 Operataor(s) DC KB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type PowTracker Distance m Category 1SO Stats
Serial # P4017 Velodty m/s Accuracy 1.0% 1.
CPU Firmware Version 39 Area m~2 Depth 0.3% 5.0%
Software Ver 2.30 Discharge m~3/s Velocty 1.3% 9.4%
Mourting Comection 0.0% Width 0.1% 0.1%
Summary L
Averaging Int. 20 # Sations 34 1] -
Start Edge LEW  Total Widh 53.250 Overall e
Mean SNR 11.7dB  Total Area 7.129
Mean Temp 8.01 °C Mean Depth 0.134
Disch. Equation Mid-Sedion Mean Velocity 0.2718
Total Discharge 1.9377
Measurement Results
St| dock  Loc | Method | Depth ©%cDep | MeasD | Ve Confact | MeanV Area  Flow | %Q
of 13:08 0.00 None  0.000 0.0 0.0 0.0000 1.00  0.0000 0000 0.0000 0.0
1] 13:09 1.00 0.6 0140 0.6  0.056 02142 1.000 02142 0140 0.0300 1.5
2 1310 2.00 0.6  0.110 0.6  0.044 0.3632 1.00 03632 0165 0.0599 3.1
3 13111 4.00 0.6 0.110 0.6  0.044 02638 1.00 02638 02200 0.0580 3.0
4 13:11  6.00 0.6 0.110 0.8 0,044 ,Q-}g 1.000 03557 0165 0.0587 3.0
5 13114 7.00 0.6  0.080 0.6 0032 0.1 1.00 01888 0120 0.027 1.2
€ 13115  5.00 0.6 0.120 0.6  0.048 0.1965 1.000  0.1965 0240 0.0472 2.4
7 13:18  11.00 0.6  0.200 0.6  0.080 0.2074 1.000  0.2074 0400 0.0830 4.3
§ 1319 13.00 0.6 0.260 0.6  0.104 0.1638 1.00  0.1638 05200 0.0852 4.4
9  13:20 15.00 0.6 0.180 0.6  0.072| 0.2385 1.000 03385 0360 0.1219 6.3
100 13:21  17.00 0.6  0.160 0.6  0.084 0.6558 1.000 06598 0320 0.2111 10.9
1 1322 19, 0.6 0.180 0.6  0.064 0.1807 1.00 01807 03200 0.0578 3.0
120 13:123 2100 0.6  0.180 0.6 0084 03019 1,000 03019 0320 0.096 5.0
13 13:24  23.00 0.6  0.260 0. 0.104  0.2495] 1.00 02495 05200 0.1297 6.7
14 13:26  25.00 0.6 0.090 0.6l  0.038 0.2203 1.00 02203 0180 0.0397 2.0
15 13:27  27.00 0.6  0.090 0.6  0.036 0.3295 1.00 03255 0180 0.0593 3.
16 13:28 29.00 0.6  0.120 0.6  0.048 0.1602 1.00 01602 0240 0.0384 2.0
17 _13:29 31.00 0.6 0.200 0.6  0.080 02175 1.00 02175 0350 0.0761 3.
| 18 13:30  32.50 0.6 0.140 0.6 0.056 0.3124 1.00 03124 0245  0.0765 3'3
19 13:33 3450 o.a 0.060 0.6  0.024 0.4024 1.00 04024 009 0.0362 1.
200 13:35 3550 0.6  0.090 0.6  0.038 0.4762 1.000 04762 0079 0.0375 1.9
21 13:38 36,25 0.6 0.120 0.6 0048 0.2971 1. 0.2971 0135 0.0401 2.1
22 13:40 37.75 0.6 0.180 0.6 0072 0.0962 100 0092 0225 0.0216 1.1
23| 1344 3875 0.6 0.140 0.6 0.058 03235 1.00| 03235 0140 0.0453 2.3
24| 1347 39.75 0.6 0180 06 0072 02920 100 02920 0180 0.0526] 27
25 13:49 40.75 0.6  0.120 0.6  0.048 0.6750 1.000 0.6750 0120 0.0810 4.2
26| 13:50 41.75 0.6  0.130 0.6  0.052 0.2770 1.00 02770 0195 0.0540 2.
27 13:51 43.75 0.6 0.140 0.6l  0.056 0.2801 1.000  0.2801 0245 0.068€ 3.5
g 13:53  45.25 0.6 0100 06 0040 0.2579 100 02579 0175 0.0451 2.
. 13:54 47.25 0.6  0.100 0.6 0040 0.229§ 100 02298 0200 0.0460 2.
300 13:56  49.25 0.6 0.110 0.6 0.044 0.2431 1.00 02431 0165  0.0401 2.
31 13:57  50.25 0.6 0.070 0.6 0.0 0.1031 1.00 0.1031_ 0070 0.0072 0.
32| 13:58 5125 0.6 0.070 0.6 0.028 0.0558 1.00| 00998 0.105 0.0105] 05
33 1358 5325 None! 0.000 0.0 0.9__0.0000 1.00  0.0000 0000 0.0000 0.0
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Table A3.20-4  Discharge Sheet — Sterlet Lake (Lake I3) Outlet, 2 August 2014
B
& 2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name I3AUG2.WAD Site Name
Start Date and Time 2014/08/02 10:52:37 Operator(s) TE KB
System Information Units (Metric Units) Dbcharge Uncertain
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.3%| 8.2%
Software Ver 2.30 Discharge m*3/s Velocity 1.5%  10.7%
Mounting Correction 0.0% Width 0.1% 0.1%)
Summary Methoq 1.7% B
Averaging Int. 20 # Stations 30 # Stations T ’
Start Edge LEW  Total Width 43.500 Overall 3.0% _135%]
Mean SNR 10.0 dB Total Area 6.475
Mean Temp 12:61 °C Mean Depth 0.149
Disch. Equation Mid-Section Mean Velocity 0.1137
Total Discharge 0.7362
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0] 10:52  0.00 None|  0.000 0.0 0.0, 0.0000 1.00]  0.0000] 0.000]  0.0000 0.0
1 10:53 3.00 0.6 0.200 0.6| 0.080 0.0497, 1.00 0.0497, 0.500 0.0249] 3.4
2| 10:55| 5.00 0.6| 0.080 0.6| 0.032| 0.0629 1.00| _0.0629| 0.120| 0.0075| 1.0
3| 10:57  6.00 0.6 0.180 0.6 0.072  0.0417 1.00]  0.0417 0.180] 0.0075 1.0}
4| 10:59| Z.00 0.6| 0.150 0.6 0.060 0.0400 1.00 0.0400| 0.150| 0.0060| 0.8
s| 11:00 8.00 0.6 0.180 0.6 0.072]  0.0839) 1.00] 0.0839 0.180] 0.0151 2.1
6 11:01 9.00 0.6 0.160 0.6] 0.064  0.1558 1.00]  0.1558] 0.160]  0.0249 3.4
7| 11:02| 10.00 0.6 0.170 0.6| 0.068| 0.0932 1.00|  0.0932| 0.170) o0.0158 2.2|
8 11:03 11.00 0.6 0.180 0.6| 0.072] 0.1611 1.00 0.1611 0.180 0.0290, 3.9|
9| 11:04 12.00 0.6| 0.080 0.6| 0.032| 0.0343 1.00| 0.0343| 0.080| 0.0027| 0.4
10| 11:05| 13.00 0.6| 0.200 0.6| 0.080| 0.0798 1.00| 0.078| 0.200] o0.0160| 2.2
11 11:06] 14.00 0.6 0.370 0.6| 0. 148 0.0779 1.00 0.0779, 0.370 0.0288 3.9]
12 11:07 15.00 0.6 0.300 0.6)  0.120  0.1641 1.00] 0.1641 0.450  0.0738 10.0}
13| 11:09| 17.00 0.6| 0.250 0.6| 0.100] 0.1743 1.00| 0.1743| 0.375| 0.0654| 8.9
14 11:100 18.00 0.6 0.180 0.6 0.072  0.1526 1.00] 0.1526] 0.180] 0.0275 3.7
15 11:11] 19.00 0.6{ 0.200; 0.6| 0.080 0.1237] 1.00 0.1237, 0.200 0.0247] 3.4
16 11:12) 20.00| 0.6 0.190 0.6 0.076| 0.0939] 1.00] 0.0939] 0.190, 0.0178| 2.4
17 11:12] 21.00 0.6 0.100 0.6 0.040| 0.2130 1.00] 0.2130] 0.100 0.0213 2.9|
18] 11:14 22.00 0.6 0.180 0.6 0.072| 0. 1665 1.00 0.1665 0.180 0.0300, 4.1}
19 11:21] 23.00 0.6 0.220 0.6  0.083 0.1154 1.00]  0.1154 0.220]  0.0254 3.4
20| 11:22| 24.00 0.6| 0.180 0.6| 0.072| 0.1375 1.00| 0.1375| 0.180] 0.0248| 3.4
21| 11:23| 25.00 0.6| 0.300 a.6 0.120 0.0401 1.00 0.0401| 0.300| 0.0120| 1.6
221 11:24  26.00| 0.6 0.110 0.6 0.044 0. 1880 1.00 0.1880 0.165 0.0310] 4.2
23 11:26) 28.00 0.6 0.170 0.6/ 0.068 0.0470 1.00]  0.0470| 0.340] 0.0160| 2.2
24 11:27] 30.00 0.6 0.150 0.6 0.060] 0.2314 1.00]  0.2314 0.300 0.0694 9.4
25 11:28| 32.00 0.6 0.080 0.6| 0.032] 0. 1696 1.00 0.1696, 0.160 0.0271 3.7
26| 11:30| 34.00 0.6| _0.080 0.6| 0.032| 02140 1.00| 0.2140| 0.160| 0.0342| 4.7
270 11:32]  36.00 0.6 0.140 0.6  0.056  0.1500 1.00{ 0.1500] 0.385 0.0578| 7.8
28| 11:33 39.50 0.6| 0.080 0.6 0.032| -0.0012 1.00| -0.0012| 0.300| -0.0004| 0.0)
29 11:33  43.50 None|  0.000 0.0 0.0 0.0000 1.00  0.0000 0.000 0.0000/ 0.0}
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A3.21 Lake J76 Outlet

Benchmark Coordinates UTM Zone 12
Easting 566196.686 m
Northing 7168285.354 m
Elevation 419.218 m (geodetic)
Datum Elevation 417.826 m (geodetic)

Table A3.21-1 2014 Hydrometric Data at Lake J76 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
3-Jun-2014 12:40 418.722 -
7-Jun-2014 08:40 418.715 1.287
28-Jun-2014 10:40 418.556 0.444
4-Aug-2014 14:40 418.304 0.158
24-Sep-2014 13:50 418.191 0.036
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Table A3.21-2  Discharge Sheet — Lake J76 Outlet, 7 June 2014

w7
& 2
Discharge Measurement Summary Date Generated: Tue Jan 20 2015
File Information Site Details
File Name 176_June7 .WAD Site Name J76 OUTLET
Start Date and Time 2014/06/07 08:30:07 Operator(s) DCCD
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%!
CPU Firmware Version 3.9 Area m*2 Depth 0.1%! 4,0%
Software Ver 2.20 Discharge m~3/s Velocity 1.6%| 14, 2%
Somry e —
Averaging Int. 15 # Stations 33 # Statio 6% =
Start Edge REW Total Width 43.900 L X
Mean SNR 208d8  Total Area 15.068 Overall 29% _ 14.8%]
Mean Temp 1.96 °C Mean Depth 0.343
Disch. Equation Mid-Section Mean Velocity 0.0854
Total Discharge 1.2873
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 08:30] 120 None|  0.000 0.0 0.0 0.0000 1.00,  0.0000, 0.000/ 0.0000 0.0
1 08:30 170 0.6/ 0.050 0.6| 0.020, 0.0274 1.00] 0.0274 0.135 0.0037 0.3
2| 08:32| 6.60 0.6 0.100 0.6| 0.04| 0.0i14 1.00| 0.0114] 0.490 0.0056| 0.4
3 08:33 11.50 0.6  0.500 0.6/  0.2000 0.0487 0.50|  0.0243 1.925 0.0469 3.6l
4 08:35 14.30 0.6 0.360 0.6 0.144 0.0721 0.70 0.0505 1.008 0.0509 4.0}
5| 08:36| 17.10 0.6| 0.5%0 0.6 0.216| 0.0910 0.70| 0.0637| 1.080, 0.0688| 5.3
6| 08:38| 18.30 0.6 0.3%0 0.6 0.136| 0.0210 0.70| _0.0147| 0.527) 0.0077| 0.6
7| 08:40 20.20) 0.6]  0.460 0.6] 0.184 0.2723 0.80] 0.2178 0.529] 0.1152 9.0}
8 08:41 20.60] 0.2/0.8 0.720 0.2l  0.576] 0.3092 1.00] 0.3052 0.324 0.0989 7.7
8 08:41 20.60] 0.2/0.8 0.720 0.8 0.144 0.3012
9| 08:43 21.10 0.8/0.2  0.700 0.2 0.560{ 0.1582] 1.00 0.1269 0.350] 0.0444 3.5
9 08:42 21.10 0.8/0.2  0.700 0.8 0.140{ 0.0958|
10| 08:44 21.60 0.6]  0.640 0.6 0.256] 0.2394 1.00]  0.2394 0.320] 0.0766 6.0
11| 08:45 22.10 0.6  0.6%0 0.6| 0.256| 0.2870 L.0o| 0.2870| 0.320) 0.0918| 7.1
12| o0s:46| 22.60 0.6 0.660 0.6 0.264| 0.2166 1.00| 0.2166| 0.330| 0.0715| 5.6
13| o0s:46| 23.10 0.6 0.660 0.6| 0.264| 0.1153 1.0o| 0.1153| 0.330| 0.0380| 3.0
14 08:47] 23.60 0.6 0.620 0.6 0.248{ 0.1088| 1.00/ 0.1088 0.310{ 0.0337] 2.6
15 08:48] 24.10 0.6 0.580 0.6 0.232 0.1828 1.00f 0.1828 0.290{ 0.0530{ 4.1
16| 08:49 24.60 0.6 0.560 0.6) 0.224 0.1348 1.00] 0.1348] 0.280] 0.0377 2.9
17| o8:50| 25.10 0.6 0.400 0.6 0.160| 0.2228 L00| 0.2228] 0.200) 0.04%| 3.5
18| 08:51 25.60 0.6  0.480 0.6 0.192] 0.1700 1.00]  0.1700, 0.240| 0.0408 3.2
19| 08:53 26.10 0.6]  0.460 0.6| 0.184 0.2094 1.000  0.2094 0.230] 0.0482 3.7
20, 08:54 26.80 0.6 0.580 0.6 0.2321 0.0362 1.00/ 0.0362] 0.290{ 0.0105/ 0.8}
21 08:55 27.10| 0.6( 0.380 0.6 0.152 0.0983 1.000 0.0983 0.190] 0.0187] 1.5
22| 08:57] 27.60 0.6 0.460 0.6] 0.184 0.0620 1.000 0.0620] 0.230 0.0143 1.1
23 08:59 28.10 0.6 0.340 0.6/ 0.136] 0.0592 1.000 0.0592] 0.170| 0.0101 0.8
24 09:00] 28.60 0.6]  0.300 0.6| 0.120, 0.0623 1.00| 0.0628] 0.150] 0.0094 0.7
25 09:01 29.10 0.6]  0.300 0.6 0.120] 0.0496 1.00] 0.0496| 0.150| 0.0074 0.6
26| 09:01] 29.60 0.6 0.300 0.6 0.120| 0.0232 1.00| 0.0232| 0.225| 0.0052| 0.4
27 09:03 30.60 0.6 0.420 0.6 0.168 0.1173] 0.75/ 0.0880] 0.420] 0.0369 2.9
28| 09:04] 31.60 0.6| 0420 0.6| 0.168| 0.1135 L00| 0.1135| 0.420) 0.0477| 3.7
29 09:05] 32.60 0.6 0.360 0.6] 0.144 0.1241 1.00] 0.1241 0.630] 0.0782 6.1
30, 09:07] 35.10 0.6 0.340 0.6/ 0.136 0.0585 0.75{ 0.0439 1.275 0.0559 4.3l
31| 09:10] 40.10 0.6| 0.3%0 0.6 0.136| 0.0219 0.90| 0.0088| 1700 0.0199] 1.2
32 09:10] 45.10 None  0.000 0.0 0.0 0.0000 1.00, 0.0000/ 0.000/ 0.0000 0.0}
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Table A3.21-3  Discharge Sheet — Lake J76 Outlet, 28 June 2014

Discharge Measurement Summary Date Genersted: Thi Jal 10 2014
File Information Site Details
Fie Name JPSIUNZ28.WAD Ste Name
Kt Datle and Time 2014/06/28 10:3906 Operator(s) DCKB
System Information Units {Metric Units) Discharge Uncertainty
Sersor Type FowTracks: Ditance m __Category | 1ISO  Stats
Serisl # P4017 Velocy mfs Amurscy 1.0% 1
CPU Firmware Version 398 Ares m*2 Dmpth 0.1% 349
Scftware Ver 230 Dixcharge m*3s Velocity 0.9% 33%]
Mounting Correction 0.0% Widm 0.1% 0.1%
Summary Hdhod 1.7% -
Aversging Int. 20 # Stations % SSttlons | 2OW
Rert Edge LEW Totsl Wickh 430 Overall 29% 49%%
Meaan SNR 163a8 Tolsl Area 2380
Mean Temp 1560 °C Mean D=gth 0.482
Dizch. Equation Mid-Section  Mean Velocly 0.1880
Totsl Discharge 0.4437
Measurement Results
S Clock | Loc | Method Depth %Dep | MeasD & Vel CorFad  MeanV | Area Flow  %Q
o 10 0.00 Neoa  0.000 0.0 00  0.0000 100 00000 0000 00000 O
038 020 08 0820 o5 933_90_22? 100 0oy ol 000 Qg
2 10 0.40 0.5  0.5640 oti 0 0.0867 100 00857 0128 o011 2
3 1040 080 0.6 0.560 [ 0224 0.1426 100 01428 0112 00160 35
4 1041 020 0.6 _ 0.600 08 0240 0.1132 100 01132 0120 001 3.
j 1042 1.00 0.6 0.400 08 0.160  0.1287 100 01287 0020 00103 2
1043 120 0s 0380 _Pﬂ 0144 0.1871 100 01871 oQo7z  oQlz0 27
1043 140 0.5 0480 05 0.134 0.333 100 01538 0092 0041 3
= %ﬁ;gm 150 0.6 0.440 0 0.178  0.1353 100  0.863 008%Z 0064 37
1048 1 0.6 0.410 05 0.1:: 0218 100 02199 0O 00180 4.
10 1047 200 0.6 0.420 e 0168 02783 100 02763 0084 00232 52
11 1048 220 0.6 0.440 08 0.7 702553 100 O 70:,709:3@75
_5 10 240 0.6 0.480 o§ 0.192 0271 100 02731 0 00280 5.
13 1031 260 0.6 0.260 0 0104 o022 100 02818 0052 00147 3.
14 :osﬂ 220 0.6 0.250 0 0.100! ozr; 1.00 oiom 00 s.ﬂ
1053 3.00 0.6 0.220 05 0088 024 100 02438 0044 00107 24
18 1058 320 0.6 0.640 08 0238  0.1287 100 0.1287 O 00188 3.7
170 10355 340 0.5 0.800 05 0240 02512 100 02812 0120 003 %
!.5 10 3150 0.6 0.550 _oﬂ 02200 02385 100 O 0110 0O 5.
19 10 320 0.6 0.800 0 0240 02710 100 02710 o122 o 7
20 10 400 0.6 0.580 0 0232 © 100 © 0.l om s.:]
22 10 4 0.6 0.540 05 0216 023 100 O 0.1 0 5.
1100 440 0.8 0.850 05 0264 0.1340 100 01840 0137 00243 5
23 1100 450 0.6 0.820 05 0248  0.1584 100 045834 0124 001 44
24 1101 430 0.6 0.800 05 0240 0. 100 01328 00%0 00120 27
25 1101 450 Nona  0.000 0.0 00 0.0000 100 00000 0000 00000 00
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Discharge Sheet — Lake J76 Outlet, 4 August 2014

B[

% 2

DISCha rge Measurement Summary Date Genemted: Fri Aug 15 2014
File Information Site Details

File Name J76AU4.WAD Site Name

Start: Date and Time 2014/08/04 14:24:46 Operator(s) TE KB

System Information Units (Metric Units) | | Discharge Uncertainty

Sensor Type FlowTracker | | Distance m Category IS0 | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%]
CPU Firmware Version 3.9 Area m~2 Depth 0.1%  0.2%
Software Ver 2.30 Discharge m~3/s Velocity 1.0%  2.1%
Mounting Correction 0.0% Width 0.1%  0.1%
Summary Method ;’?,32 .
Averaging Int. 20 # Stations 20 # Stations ' .
Start Edge LEW  Total Width 3.000 Overall 3A4% _2.3%]
Mean SNR 17.9dB Total Area 1.497

Mean Temp 16.55°C  Mean Depth 0.499

Disch. Equation Mid-Section Mean Velocity 0.1056

Total Discharge 0.1581

Measurement Results

St| Clock | Loc | Method | Depth | %Dep | MeasD vel CorrFact | MeanV | Area | Flow | %0Q
0 14:24 0.00 None|  0.000 0.0 0.0 0.0000 1.00]  0.0000, 0.000 0.0000/ 0.0
1  14:24 0.15 0.6 0.520 0.6 0.208{ 0.0339 1.00 0.0339| 0.078] 0.0026( 1.7
2l 1425 0.30 0.6 0.540 0.6 0.216 0.0502 1.00 0.0502] 0.081 0.0041 2.6
3 14:26) 0.45 0.6  0.540 0.6, 0.216 0.0646 1.00] 0.0646 0.081 0.0052 3.3}
4  14:26| 0.60 0.6 0.540 0.6 0.216{ 0,1059 1.00 0.1059 0.081 0.0086] 5.4
5| 14:27] 0.75 0.6 0.540 0.6 0.216| 0.1334 1.00 0.1334 0.081 0.0108] 6.8}
6 14:28) 0.90 0.6  0.540 0.6, 0.216 0.1260 1.00[ 0.1260] 0.081 0.0102] &.5|
7] 14:28| 1.05 0.6 0.540 0.6 0.216| 0.1258| 1.00 0.1258] 0.081 0.0102 6.4]
8 14:29) 1.20 0.6  0.540 0.6 0.216] 0.1506 1.00 0.1506] 0.081 0.0122 7.7
9 14:30] 1.35 0.6/  0.550 0.6/ 0.220, 0.1504 100  0.1504 0.083 0.0124 7.8|
10,  14:30, 1.50 0.6 0.550 0.6 0.220{ 0.1582 1.00 0.1582] 0.083 0.0131 8.3]
11|  14:31] 1.65 0.6/ 0.540 0.6, 0.216] 0.1468 1.00| 0.1468] 0.081 0.0119 7.5
12| 14:32) 1.80 0.6 0.540 0.6 0.216) 0.1616| 1.00 0.1616 0.081 0.0131 8.3|
131 14:32 1.95 0.6 0.540 0.6 0.216{ 0.1261] 1.00 0.1261 0.081 0.0102] 6.5
14 14:33 2.10 0.6  0.540 0.6, 0.216 0.1050 1.00 0.1050| 0.081 0.0085 5.4|
15 14:34 2.25 0.6 0.530 0.6 0.212] 0.0992 1.00 0.0992 0.080, 0.0079 S.OI
16 1434 2.40 0.6 0.540 0.6 0.216, 0.0855 1.00 0.0855 0.081 0.0069 4.4
17] 14:35) 2.55 0.6/  0.540 0.6 0.216 0.0716 1.00f 0.0716] 0.081 0.0058 3.7
18]  14:36) 2.70 0.6 0.540 0.6 0.216{ 0.0361] 1.00 0.0361 0.1220 0.0044 2.8|
19| 14:36 3.00 None 0.000 0.0 0.0, 0.0000 1.00 0.0000{ 0.000{ 0.0000 0.0]
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Table A3.21-5 Discharge Sheet — Lake J76 Outlet, 24 September 2014
W[
& 2
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name J76SEP24.WAD Site Name
Start Date and Time 2014/09/24 13:30:45 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%;
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 1.5%
Software Ver 2.20 Discharge m~3/s Velocity 1.0%  4.7%
A T m—
Averaging Int. 20 # Stations 22 Statio >.3% 7
Start Edge LEW Total Width 3.100 # L :
Mean SNR 40.1d8  Total Area 1.126 Overall ot
Mean Temp 3.18°C Mean Depth 0.363
Disch. Equation Mid-Section Mean Velocity 0.0310
Total Discharge 0.0349
Measurement Results
St Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 13:30| 0.00 None|  0.000 0.0 0.0,  0.0000 1.00  0.0000, 0.000, 0.0000] 0.0
1| 13:31| 0.10 0.6| 0.380 0.6|  0.152| -0.0007| 1.00| -0.0007 0.038 0.0000| -0.1]
2 13:31 0.20 0.6] 0.380 0.6 0.152  0.0001 1.00] 0.0001 0.038 0.0000 0.0}
3 13:33 0.30 0.6/ 0.380 0.8 0.152] 0.0092 1.00 0.0092] 0.038] 0.0003 1.0}
4 13:34 0.40 0.6/ 0.390 0.6| 0. 156| 0.0137 1.00 0.0137 0.049] 0.0007 1.9]
S| 13:34 0.5 0.6 0.390 0.6 0.156  0.0239 1.00] 0.0239] 0.059| 0.0014 4.0}
6 13:35 0.70 0.6 0.390 0.6{ 0.156  0.0298 1.00  0.0298 0.056| 0.0017 5.0l
7] 13:36( 0.85 0.6 0.390 0.6 0.156| 0.0259 1.00 0.0259] 0.059| 0.0015 4.3}
8 13:36] 1.00 0.6 0.390 0.6 0.156]  0.0425 1.00  0.0425 0.05¢ 0.0025 7.1
9 13:37 1.15 0.6  0.410 0.6 0.164  0.0454 1.000  0.0454 0.062 0.0028 8.0l
10 13:38 1.30 0.6 0.430 0.6/ 0.172  0.0474 1.00| 0.0474 o0.065 0.0031 8.8]
11  13:38] 1.4 0.6 0.430 0.6] 0.172  0.0416 1.00  0.0416 0.065 0.0027 7.7
12 13:39 160 0.6 0.430 0.6{ 0.172l  0.0526 1.00l  0.0526 0.065 0.0034 9.7
13 13:39 1.75 0.6 0.430 0.6 0.172]  0.0486 1.00  0.0486 0.065 0.0031 9.0l
14  13:40] 1.90 0.6/ 0.430 0.6 0.172] 0.0594 1.00 0.0594 0.065 0.0038 11.0f
15|  13:41 2.05 0.6/ 0.410 0.6 0.164 0.0487 1.00 0.0487] 0.062 0.0030| 8.6
16 13:41 2.20 0.6  0.400 0.6{ 0.160] 0.0319 1.000 0.0315] 0.060, 0.0019 5.5
17] 13:42] 2.35 0.6 0.400 0.6/ 0.160 0.0360 1.000  0.0360, 0.060 0.0022 6.2
18 13:43 2.50 0.6 0.410 0.6 0.164  0.0099 1.00 0.0099 0.062 0.0008] 1.7
19 13:44 2.65 0.6 0.260 0.6| 0.104 0.0113 1.00 0.0113 0.039 0.0004 1.3
20 13:44 2.80 0.6] 0.280 0.6 0.112]  -0.0045 1.00] -0.0045 0.063] -0.0003 -0.8}
21 13:44 3.10 None| 0.000 0.0 0.0,  0.0000 1.00  0.0000, 0.000 0.0000] 0.0l

A-87



2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project
”y DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
s DIAMOND April 2015

A3.22 Lake L1 Outlet

Benchmark Coordinates UTM Zone 12
Easting 550488.732 m
Northing 7159043.460 m
Elevation 420.623 m (geodetic)
Datum Elevation 418.500 m (geodetic)

Table A3.22-1 2014 Hydrometric Data at Lake L1 Outlet Station

Measured Water Surface Elevation Measured Discharge
Date and Time (m) (m%s)
28-Apr-2014 11:10 -- Frozen to bottom
31-May-2014 12:00 419.294 2.184
7-Jun-2014 11:15 418.965
28-Jun-2014 09:30 418.714 0.143
5-Aug-2014 08:30 418.591 0.006
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Table A3.22-2  Discharge Sheet — Lake L1 Outlet, 31 May 2014
B [
Discharge Measurement Summary Date Generated: Tue Jan 20 2015
File Information Site Details
File Name L1_May31.WAD Site Name L1 OUTLET
Start Date and Time 2014/05/31 11:33:36 QOperator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category ISO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2%| 1.7%
Software Ver 2.20 Discharge m~3/s Velocity 0.5%  3.7%
ooy -
Averaging Int. 15 # Stations 19 # Statio 2'6% .
Start Edge REW Total Width 12.000 L .
Mean SNR 27.8d8  Total Area 8.640 Overall 20 L%
Mean Temp 3.79 °C Mean Depth 0.720
Disch. Equation Mid-Section Mean Velocity 0.2528
Total Discharge  2.1839
[ ——
Measurement Results
St | Clock | Loc Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
of 11:33 0.00 None|  0.000 0.0 0.0, 0.0000 1.00,  0.0000] 0.000 0.0000 0.0
1 11:33] 1.50 0.6 0.360 0.6 0.144  0.0768 1.00] 0.0768 0.360| 0.0276] 1.3|
2| 11:34 2.00 0.6 0.720 0.6 0.288]  0.0682 1.00,  0.0682 0.360|  0.0246 1.1
3| 11:35| 250 0.6| 0.680 0.6 0272 -0.0039 1.00| -0.0039| 0.3%0| -0.0013| 0.1
4 11:38 3.00 0.6 0.680 0.6 0.272]  0.0466 1.00,  0.0466] 0.340] 0.0158 0.7
5| 11:37 3.50 0.2/0.8] 0.780 0.2l 0.624  0.1516 1.00,  0.1469] 0.3%0] 0.0573 2.6
5| 11:37] 3.50 0.2/0.8  0.780 0.8 0.156]  0.1422
6 11:39 4.00 0.8/0.2  0.840 0.2l 0672 0.1413 1.00  0.1012] 0.420 0.0425 1.9
6 11:38] 4.00 0.8/0.2] 0.840 0.8 0.168] 0.0611
7| 11:39| 450 0.20.60.8] 109 0.2| 0.832] 0.1405 100| 0.1151| 0.520] 0.0599| 2.7
7| 11:41] 450 0.20.80.8] 1.0%0 0.6  0.416] 0.1257
7| 11:40| 4.50| 0.20.60.8] 1.0%0 0.8| 0.208] 0.0685
8| 11:43| 500 0.80.60.2] 1040 0.2| 0.832| 0.3029 Loo| o0.3052| 0.520| 0.1587| 7.3
8| 11:42| 500 0.80.60.2]| 1090 0.6| 0.416| 0.3131
8| 11:41] 500 0.80.6/0.2] 1040 0.8 0.208]| 0.2917]
o 11:44 5.50 0.2/0.6/0.8 1.180 0.2l 0.944 0.3647 1.00 0.3833 0.590] 0.2262 10.4
9 11:44 5.50  0.2/0.6/0.8 1.180 0.6/ 0.472  0.4129
9 11:45 550  0.2/0.6/0.8 1.180 0.8 0.236] 0.3428
10 11:48] 6.00  0.8/0.6/0.2 1.350 0.2l 1080, 0.3748 1.00 0.3821 0.675 0.2579] 11.8|
10| 11:47 6.00  0.8/0.6/0.2] 1.350 0.6 0.540 0.4048
10| 11:46] 6.00  0.8/0.6/0 1.350 0.8) 0.270]  0.34%0
11 11:48] 6.50  0.2/0.6/0 1.400 0.2 1.120[ 0.3799 1.00  0.3998 0.700]  0.2799| 12.8|
11 11:49] 6.50  0.2/0.6/0.8 1.400 0.6]  0.560] 0.4157
11 11:50, 6.50  0.2/0.6/0.8 1.400 0.8 0.280] 0.3880
120 11:51 7.000  0.8/0.6/0.2 1.400 0.2l 1.120] 0.3465 1.00  0.4030] 0.700] 0.2821] 12.9|
12 11:51 7.00  0.8/0.6/0.2 1.400 0.6  0.560] 0.4284
12 11:50, 7.00  0.8/0.6/0.2 1.400 0.8/ 0.280 0.4086
13] 11:51] 750 0.2/0.6/0.8 1.400 0.2l 11200 0.3218 1.00,  0.3860] 0.700] 0.2702 12.4
13 11:52 7.50  0.2/0.6/0.8 1.400 0.6/ 0.560] 0.4063
13 11:52] 7.50]  0.2/0.6/0.8] 1.400 0.8] 0.280] 0.4095
14 11:54 8.00] 0.8/0.6/0.2 1.100 0.2 0.880 0.3517 1.00] 0.4032 0.550] 0.2217 10.2]
14 11:53 8.00] 0.8/0.6/0.2 1.100 0.6/ 0.440] 0.4174
14 11:53 8.00 0.8/0.6/0.2 1.100 0.8] 0.220] 0.4262
15 11:55 8.50 0.8/0.2] 0.800 0.2 0.640] 0.3559 1.00, 0.3847 0.400] 0.1539 7.0
15 11:55 8.50 0.8/0.2] 0.800 0.8 0.160] 0.4135
16] 11:56] 9.00 0.6 0.650 0.6 0.260]  0.2543 1.00,  0.2543 0.325 0.0826 3.8
17| 11:58| 9.50 0.6| 0.500 0.6 _0.200] 0.032% 1.00| _0.0324| 0.750| _0.0243] 1.1|
18 11:58 12.00 None|  0.000 0.0 0.0, 0.0000 1.00  0.0000] 0.000/ 0.0000/ 0.0
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Table A3.22-3  Discharge Sheet — Lake L1 Outlet, 28 June 2014
Discharge Measurement Summary Date Generated: Thu Jul 10 2014
Fle Information Site Details
Fie Name L1JUN28.WAD Ste Name
Rart Dste and Time 2014/06/28 09:1533 Operator(z) DCKS
System Information Units  (Metrcunrs) | | Discharge chertantv
Sermor Type RowTracker Ditance m ~ Category Stats
Serial 2 24017 Velocy m/s Axuracy l.mﬁ 1
CPU Firmware Version 39 Arms m*~2 D=gth 0.1%  05%|
Software Ver 230 Dixcharqe m*3s Velocy 1.2% 3.9%
Mounting Correction 0.0% [ wiam 0.%  oa%
Averaging Int. 20 # Stations 2 Stations —
=t Edge LEW Totsl Wickh 2800 Overall e L
Mean SNR 28448 Totsl Area 1321
Masn Temg 1530°C  Mesn Degth 0472
Disch. Equation Mid-Section  Measn Velocly 0.1084
Total Discharge 0.1431
Measurement Results
R Clock | Loc | Method Depth %Dep  MeasD Vel  Comfact MeanV  Area  Flow | %Q
0 0%:15 0.0 None  0.000 0.0 00  0.0000 1.00 00000 0.000 00000 00
4, o815 010 o8 0270 08 0I108  -00025 200 00029, 0027, -0.0001| -0
20916 020 0§ 0280 06| 0112 -0.0056 100 -0.0066, 0025 -0.0002| -0.2
3 0817 030 06 0320 08| 0128 -0.0102 1.00 -0.001] 0032 -0.0003] -0.2
4 05298 040 06, 0380 08| 0152 _ 0.0055 1.00, 00055, 0038, 00002 02
5 0920 050 08 0480 08| 0182 00097 1.00_ 0.0097| 0045 0.0005| 03
6 0921 080 06, 0500 06| 0200 0014 1.00 00146 0050, 0.0007| 05
| 7 0823 o070 0§ 0580 0§ 023r ooin 100 00271 0058 00018 1.1
& 0%25 o080 o8 0580 08 0237 00543 100 00543 o058 oooii| 22
8 09:27 050 06 0.560 06 0224  0.0472 1.00 00472 0056 00028 38
10 09:29 1.00 05 0.620 05 0248  0.0554 1.00 0054 0.052 00035 24
11 09:30 1.10 05 0.680 08 0272 0.0933 1.00 00933 0058 0 4.4
12 09:31Y 120 05 0.700 05 0280  0.1042 1.00 0204 0070 O 5.1
13 0932 130 08| 0710, 05| 0284 _ 0.1505 100 _01s0s| o071 00107| 7.5
14 0333 140 08| o750 06| o300 01505 100 0.1%05| 0075 0.0143| 100
| 15 09:34 150 06 0.740 06 029  0.1674 1.00 01674 0.074 00124 87
16 0935 180 08 0.580 08| 0272 02127 1.00 _02:127| 0065 0.0145| 102
17 09:38 170 05 0.520 05 0248 0.1852 1.00 01852 0.052 00115 &0
8 0937 180 06 __ 0600, 06| 02 0.2163, 1.00, 0.2163| 0060, 00130 9.2
19 0937 150 08| 054 08| o022 0.1547 1.00 013¢7| ooss 00073 52
20 0939 200 06 0540 08 a.uq 0.1443 1.00 01449, 00S¢ 00078 55
21 0939 210 0.6 0450 06| 0184 01552 .00 02591 o046 0.0073) 5.1
| 22 0990 220 06 0420 06| 0168 01310 .00 01310, 0042 _ 0.0055| 35
| 25 0842 230 0§ 0400 0§ 0186 01135 100 01135 0120 00158 85
(24 09:42 220 Nome  0.000 0.0 00  0.0000 100 00000 0.000 00000 00
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Table A3.22-4  Discharge Sheet — Lake L1 Outlet, 5 August 2014

Waterbody: Lake L1 Date 5-Aug-14
Crossing ID: Lake L1 Qutlet Start Time 8:38
End Time 8:55

BM UTM12 Location Survey

East 550488.732 | BM_read 1.928 Meter Type: FlowTracker

North 7159043.460 | WL_read 3.960 Total Discharge 0.006 (m?%s)

Elevation 420.623 | WL_Elev 418.591 Crew: KB, TE

VELOCITY
Station Distance Total Ice Active
Start from LDB Depth Thickness Depth -
LDB (m) (m) (m) (m) 0.2 Depth ] 0.6/0.8 Depth %'
(m/s) (m/s) (m?/s)

1 0.00 0.00 0.00
2 0.10 0.06 0.06 -0.0015 0.0000
3 0.20 0.14 0.14 0.0022 0.0000
4 0.30 0.31 0.31 0.0040 0.0001
5 0.40 0.40 0.40 0.0042 0.0002
6 0.50 0.48 0.48 0.0027 0.0001
7 0.60 0.60 0.60 0.0055 0.0003
8 0.70 0.75 0.75 0.0055 0.0004
9 0.80 0.80 0.80 0.0013 0.0090 0.0004
10 0.90 0.80 0.80 0.0055 0.0071 0.0005
11 1.00 0.73 0.73 0.0108 0.0008
12 1.10 0.73 0.73 0.0091 0.0007
13 1.20 0.72 0.72 0.0138 0.0010
14 1.30 0.72 0.72 0.0079 0.0006
15 1.40 0.72 0.72 0.0063 0.0005
16 1.50 0.69 0.69 0.0043 0.0003
17 1.60 0.74 0.74 0.0074 0.0005
18 1.70 0.73 0.73 0.0000 0.0000
19 1.80 0.67 0.67 0.0000 0.0000
20 2.10 0.60 0.60 0.0000 0.0000
21 2.60 0.00 0.00
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A3.23  Paul Lake Outlet

Table A3.23-1 2014 Hydrometric Data at Paul Lake Outlet Station

Measured Water Surface Elevation
Date and Time (m)

Measured Discharge
(m%s)

29-Apr-2014 13:30 -- 0.025

Table A3.23-2  Discharge Sheet — Paul Lake Outlet, 29 April 2014
Waterbody: Paul Lake Date 29-Apr-14
Crossing ID: Paul Lake Outlet Start Time 13:30
End Time 14:30
Survey
No survey Meter Type: FlowTracker
Total Discharge 0.025 (m?¥s)
Crew: JM/DS/MW
. . . VELOCITY
Station Distance Total Ice Active
Et;lét Fror(1r1nl)_DB D(enyc:;h Thltzrlzr;ess Dzerrp:;h 0.2 Depth 0.6 Depth %i
(m/s) (m/s) (m>/s)
1 1.35 0.00
2 1.40 0.20 0.00 0.000
3 1.80 0.30 0.00 0.000
4 2.20 0.25 0.00 0.000
5 2.60 0.36 0.00 0.000
6 3.00 0.32 0.00 0.000
7 3.40 0.30 0.00 0.000
8 3.80 0.46 0.01 0.002
9 4.20 0.38 0.01 0.002
10 4.60 0.40 0.02 0.003
11 5.00 0.34 0.01 0.001
12 5.40 0.12 0.00 0.000
13 5.80 0.20 0.01 0.001
14 6.20 0.32 0.00 0.000
15 6.60 0.46 0.02 0.004
16 7.00 0.32 0.01 0.001
17 7.40 0.38 0.00 0.000
18 7.80 0.32 0.01 0.001
19 8.20 0.12 0.01 0.000
20 8.60 0.32 0.00 0.000
21 9.00 0.20 0.00 0.000
22 9.40 0.28 0.02 0.002
23 9.80 0.40 0.00 0.000
24 10.20 0.30 0.02 0.002
25 10.60 0.60 0.02 0.005
26 11.00 0.50 0.00 0.000
27 11.20 0.00
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A4 HYDROMETRIC STATIONS
A4.1 Lake BO Outlet

Benchmark Coordinates UTM Zone 12
Easting 540811.813 m
Northing 7163842.593 m
Elevation 422.082 m (geodetic)
Datum Elevation 420.410 m (geodetic)

Table A4.1-1 2014 Hydrometric Data at Lake BO Outlet Station

Mean
Transducer | Transducer | Transducer Measured
Water Surface Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m%s)
25-Apr-2014 10:00 -- - - -- -- Frozen to bottom
30-May-2014 14:20 420.776 0.425 420.352 420.325 0.366 0.841
3-Jun-2014 17:10 420.727 0.412 420.315 0.317
7-Jun-2014 12:20 420.665 0.339 420.326 0.255
20-Jun-2014 13:20 420.580 0.258 420.322 0.170 0.161
30-Jul-2014 12:10 420.498 0.181 420.318 0.088 0.026
18-Sep-2014 11:50 420.489 0.172 420.317 0.079 0.003
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Figure A4.1-1 Open-Water 2014 Stage-Discharge Rating Curve at Lake B0 Outlet Station
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Table A4.1-2 Lake BO Outlet, 2014 Mean Daily Discharge and Water Surface Elevation
Discharge (m3/s) Water Surface Elevation (m, geodetic)
Date May Jun Jul Aug Sep May Jun Jul Aug Sep
1 0.760 0.024 0.023 0.003 - 420.747 | 420.526 | 420.525 | 420.470
2 0.856 0.023 0.017 0.003 - 420.760 | 420.524 | 420.515 | 420.469
3 0.781 0.020 0.015 0.003 - 420.750 | 420.521 | 420.511 | 420.470
4 0.650 0.018 0.013 0.007 - 420.731 | 420.516 | 420.507 | 420.490
5 0.567 0.014 0.011 0.012 - 420.719 | 420.507 | 420.503 | 420.504
6 0.451 0.019 0.015 0.018 - 420.697 | 420.519 | 420.512 | 420.517
7 0.335 0.023 0.017 0.022 - 420.671 | 420.525 | 420.515 | 420.524
8 0.273 0.020 0.015 0.017 - 420.656 | 420.520 | 420.511 | 420.515
9 0.235 0.017 0.011 0.012 - 420.645 | 420.515 | 420.499 | 420.503
10 0.233 0.016 0.012 0.008 - 420.645 | 420.513 | 420.505 | 420.491
11 0.252 0.027 0.016 0.006 - 420.650 | 420.532 | 420.512 | 420.486
12 0.199 0.019 0.011 0.011 - 420.633 | 420.519 | 420.500 | 420.503
13 0.157 0.013 0.010 0.011 - 420.618 | 420.507 | 420.499 | 420.500
14 0.166 0.010 0.014 0.011 - 420.622 | 420.498 | 420.510 | 420.503
15 0.163 0.009 0.013 0.016 - 420.621 | 420.497 | 420.507 | 420.514
16 0.153 0.042 0.011 0.011 - 420.616 | 420.544 | 420.503 | 420.502
17 0.113 0.078 0.014 0.010 - 420.598 | 420.578 | 420.509 | 420.499
18 0.106 0.080 0.016 0.010P - 420.595 | 420.579 | 420.514 | 420.500P
19 0.095 0.059 0.015 - 420.588 | 420.563 | 420.510
20 0.090 0.042 0.011 - 420.586 | 420.548 | 420.501
21 0.101 0.034 0.009 - 420.592 | 420.540 | 420.495
22 0.100 0.033 0.007 - 420.590 | 420.539 | 420.489
23 0.077 0.029 0.005 - 420.576 | 420.533 | 420.481
24 0.052 0.021 0.004 - 420.558 | 420.523 | 420.476
25 0.043 0.019 0.004 - 420.549 | 420.519 | 420.475
26 0.037 0.017 0.004 - 420.544 | 420.514 | 420.479
27 0.033 0.017 0.007 - 420.539 | 420.516 | 420.489
28 0.719P 0.033 0.016 0.007 420.742P | 420.538 | 420.514 | 420.490
29 0.809 0.044 0.017 0.006 420.754 420551 | 420.515 | 420.485
30 0.859 0.034 0.014 0.005 420.760 420.540 | 420.509 | 420.478
31 0.845 0.023 0.003 420.758 420.526 | 420.474
MIN 0.719 0.033 0.009 0.003 0.003 420.742 420.538 | 420.497 | 420.474 | 420.469
MEAN 0.808 0.240 0.026 0.011 0.011 420.754 420.624 | 420.526 | 420.499 | 420.498
MAX 0.859 0.856 0.080 0.023 0.022 420.760 420.760 | 420.579 | 420.525 | 420.524
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Table A4.1-3 Discharge Sheet — Lake B0 Outlet, 30 May 2014
Discharge Measurement Summary biate e e on e B 504S
File Information Site Details
File Name BO.WAD Site Name BO OUTLET
Start Date and Time 2014/05/30 14:06:05 Qperator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/fs Accuracy 1.0% 10
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 4.5%
Software Ver 2.30 Discharge m”3fs Velocity 1.0% 2.5%)
Mounting Correction 0.0% Width 01%  0.1%
Summary et ;'Z:;“ u
Averaging Int. 15 # Stations 21 Bl el 27
Start Edge LEW Total Width 6.500 Overall 3.4%, __5.3%]
Mean SNR 20.9 dB Total Area 1.680
Mean Temp 527°C Mean Depth 0.258
Disch. Equation Mid-Section Mean Velocity 0.5003
Total Discharge 0.8406
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0| 14:06] 0.00 None: 0.000 0.0 0.0 0.0000 1.00 0.0000, 0.000, 0.0000, 0.0
1| i4:06| 0.50 0.6 a.150 0.6, 0.060, 0.1687 1.00 80.1687|  0.075 00127 1.5
2| 14:.06| 1.00 2.6 0.180 2.6 0.072| _ 0.2710 100 0.2710|  0.090|  0.0249| 2.9
3| 1407 150 a2.6 8.220 8.6 0.088 0.315% 1.00 8.3156| 0.077| 00243 29
4| 14:08| 1.70 8.6 0.260 8.6 0.104)  0.4598 1.00|  0.4598| 0.052|  0.0239| 2.8
5 14:09] 1.90 06/ 0.200 0.6 0.080  0.4811 100 04811 0040 00192 2.3|
6| 14:.09] 2.10 06/ 0.200 0.6 0.080  0.5873 100 05873 0040 00235 23|
7| 14:10] 2.30 06| 0.400 0.6 0.1600  0.6560 1000 06560 0080 00525 6.2
8| 14:10[ 2.50 0.6! 0.320 0.6 0.128 0.7037 1.00 07037 0.064 0.0450 54|
9 14:12] 2.70 0.6! 0.400 0.6 0.160 0.6463 1.00 06463 0.080, 00517 6.2
10, 14:13] 2.90 0.6/  0.400 0.6 0.160 06216 1000 06216 0.080 00497 59)
11 14:14) 3.10 0.6 0.440 06 0.176 0.6611 1.00 0.6611| 0.088 0.0582 6.9]
12 14:15 3.30 0.6! 0.580 0.6 0.232 0.6991 1.00 06991 0.116 00811 9.6
13|  14:16] 3.50 0.6 0.580 0.6 0.232 0.7177 1.00 07177] _0.116]  0.0833 99|
14 14:16| 3.70 0.6 0.590 0.6 0.236 0.7133 1.00 07133 0.118 0.0842 10.0f
15 14:17] 3.90 0.6 0.480 06 0.192 0.4129 1.00 0.4129|  0.096 0.0396] 4.7
16|  14:19| 4.10 2.6 0500 0.6 0.200)  0.3728 100 0.3728| 0100  0.0373| 4.4
17| 14:20| 4.30 a2.6 a.290 8.6 0.096|  0.3078 1.00 80.3078| _0.048|  0.0148| 1.8
18| 14:21| 4.50 8.6\ 0.200 8.6 0.080|  0.57% 1.00|  0.375| 0.120)  0.0451 54
19| 14:22( 5.50 0.6/  0.200 0.6 0.080_ _ 0.3509 100, 03509 0.200  0.0702 8.3
20 14:22] 6.50 Nonel  0.000 0.0 0.0 0.0000 1000 00000, 0.000 0.0000 0.0]
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Table A4.1-4 Discharge Sheet — Lake BO Outlet, 20 June 2014

Discharge Measurement Summary Dete Generated: Wed 3 9 2014
Fle Information Site Details
Fle Name BAIUN20.WAD Ste Name
Rart Date and Time 2014/05/20 13:42:16 Operator(s) DCK8
Svstem Information Units  (Metricunrs) | | Discharge Uncertainty
Sermor Type FlowTracker Digtance m _ Category | 1S5S0  Stats
Sernsl 2 4017 Velocky m/s Amcuracy 1.0% 1.0%
CPU Firmware Verzion 3.9 Ar=s m”~2 D=t 0.2% 1.5%
Sofware Ver 230 Dicharge m*3/s Velosty 1.4% 3.4%]
Mounting Correction 0.0% Weam 0.1%  0.a%
Aversging Int. 15 # Stations 18 Stalins —
Rt Edge LEwW Totsl Width 1.500 Overall .
Mean SNR 168d8 Totsl Area 0530
Mezan Temp 1547 <C Maan Degth 027
Dizch. Equation Mig-Section  Mean Velooly 0.3028
Total Discharge 0.1605
Measurement Results
St| Clock | Loc mmm %Dep MeaxD Vel | CorFaxt MeanV Ares | Flow  %0Q
o 1342 o000 0.000 0.0 00  0.0000 2.00 00000 0000 0.0000 00
2| 1392 o020 08| 0380 0.6 0152 01012 100, ©0.1012 0038 0.0035 24
| 2 1344 020 08 0400 06 0180 01 .00 01796 0040 0.0072 4.5
3 1344 030 08 0400 06 0180 03785 .00 03785 0040 o0.0151 9.4
1345 040 o5 0330 08 0152 o4l 100 0O4izs o003 00158 !z
1345 030 [ 0350 05 0144 032 100 03813 0O 0.0137 8
& 1348 080 08 0300 05 0120 04 1.00 04384 0030 00132 8
71347 070 08 0300 08 0320 044 1.00 04475 0030 0.0134 3
. : 1347 030 08 0300 08 0120 04460 1.00 04460 0030 0.0134 &
1348 050 0 0.340 06 0135 03987 2.00 03987 0034 00135 &
10| 1399 1.00 08 034 0.6 0135 02846 100 0.2946 0034 o010 62|
1 1330 110 08 0300 06 0120 02408 1.00 02405 0030 0.0072 4.3
1331 120 o 0340 08 0135 02394 1.00 02394 0034 o0.0082 S
3 1331 130 03 0300 08 0120 03411 100 03411 o030 o.0i0z _Gzl
413 140 [ 0260 06 0104 02317 .00 02817 0026 0.0073 4
11 1333 150 Oj 0200 05 0080 02855 1.00 02885 0020 0.0053 ’ﬂ
1§ 1334 180 o 0200 08 0080 00724 1.00 00724 0040 0.0029 1
17 13354 180 Nonel  0.000 0.0 00 0.0000 1.00 00000 0000 0.0000 00f
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Table A4.1-5 Discharge Sheet — Lake BO Outlet, 30 July 2014

EYE

Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name BOJUL30.WAD Site Name
Start Date and Time 2014/07/30 12:22:44 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category I1SO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%| 1.0%!
CPU Firmware Version 3.9 Area m”2 Depth 0.1% 1.9%)
Software Ver 2.30 Discharge m~3/s Velocity 1.8%  4.6%
Mounthg Correction 0.0% Width 0.1% 0.1%!
Summary Methoq 2.1% -
Averaging Int. 20 # Stations 24 # Stations S :
Start Edge LEW Total Width 3.600 Overall 3.0 20
Mean SNR 29.8 dB Total Area 1.762
Mean Temp 19.06 °C  Mean Depth 0.489
Disch. Equation Mid-Section Mean Velocity 0.0145
Total Discharge 0.0255
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 12:22 0.00 None|  0.000 0.0 0.0,  0.0000 1.00  0.0000 0.000, 0.0000 0.0
1| 12:23 0.10 0.6| 0.1%0 0.6 0.076| -0.0008 1.00| 0.0008| 0.019| 0.0000, 0.1
2| 12:27 0.20 0.6| 0220 0.6 0.088 0.0005) 1.00 0.0005| 0.022| 0.0000, 0.0
3| 12:29] 0.30 0.6| 0.300 0.6| 0120 0.0001 100, 0.0001] 0.030] 0.0000 0.0
4| 12:30| 0.90 0.6| 0.372 0.6 0.148| 0.0090 100, 0.0090| 0.037| 0.0003 1.3
5| 12:32| 0.50 0.6 0.490 0.6| 0.17| 0.0112 100, 0.0112| 0.044| 0.0005 1.9
6| 12:33 0.60 0.6| 0.470 0.6 0.188 0.0194 1.00 0.0194| 0.047| 0.0009, 3.6
7 12:34 0.70 0.6 0.500 0.6 0.2000 0.0103 1.00| 0.0103 0.050] 0.0005 2.0
8 12:35 0.80 0.6 0.500 0.6, 0.200 0.0131 1.00[ 0.0131 0.050] 0.0007 2.5
9 12:35 0.90 0.6  0.550 0.6,  0.220,  0.0131 .00  0.0131 0.055 0.0007  2.8)
10| 12:37 100 0.6| 0.600 0.6| 0.2%0| 0.0109 100, 0.0109| 0.060| 0.0007 2.6
11| 12:37 110 0.6| 0.650 0.6 0.260 0.0095 1.00 0.0095| 0.065| 0.0006| 2.4
12| 12490 120 0.6| 0.690 0.6| 0.27| 0.0142 100, 0.0142| 0.104] 0.0015 5.8
13| 12:92] 140 0.6| 0.710 0.6 0.284] 0.01i8] 100,  0.0118| 0.142| 0.0017 6.6
14| 12:43 1.60 0.6| 0.710 0.6 0.284 0.0137) 1.00 0.0137| 0.142| 0.0019| 7.6
15| 12:44, 180 0.6| 0.750 0.6| 0.300| 0.0141 100, 0.0141] 0.150] 0.0021] 8.3
16| 12:96| 2.00 0.6| 0.750 0.6 0.300 0.0177) 1.00 0.0177| 0.150| 0.0027 10.4
17| 12:47 2.20 0.6| 0.710 0.6| 0284 0.0197 100, 0.017| 0.142| 0.0028| 11.0
18| 12 2.9 0.6| 0.660 0.6 0.264 0.0243) 1.00 0.0243| 0.132| 0.0032| 12.6
19| 12:49| 2.60 0.6| 0.610 0.6 0.244 0.0200, 1.00 0.0200) 0.122| 0.0024) 9.6
20| 12:50| 2.80 0.6| 0.5720 0.6| 0228 0.0163 100, 0.0163| 0.114] 0.0019| 7.3
21| 12:51 3.00 0.6| 0.200 0.6| 0.080| 0.0085 100, 0.0085| 0.040| 0.0003] 1.3
22| 12:52| 3.20 0.6| 0.150 0.6| 0.060| 0.0024 100, 0.0024| 0.045| 0.0001 0.4
23 12:521 3.60 None|  0.000 0.0 0.0 0.0000 1.00 0.0000 0.000{ 0.00000 0.0f
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Table A4.1-6 Discharge Sheet — Lake B0 Outlet, 18 September 2014
Y
& 2
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name BOSEPT18.WAD Site Name
Start Date and Time 2014/09/18 12:02:24 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%)
CPU Firmware Version 3.9 Area m”~2 Depth 0.7%) 7.3%
Software Ver 2.20 Discharge m~3/s Velocity 2.8%) 16.4%!
= e
Averaging Int. 20 # Stations 14 Stati 3.6% .
Start Edge LEW Total Width 1.600 # Stations 2 )
Mean SNR 28.5dB  Total Area 0.270 Overall 0% 18.0%
Mean Temp 2.77 °C Mean Depth 0.168
Disch. Equation Mid-Section Mean Velocity 0.0101
Total Discharge 0.0027
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow %0Q
0 12:02| 0.20 None[  0.000 0.0 0.0,  0.0000 1.00  0.0000, 0.000, 0.0000, 0.0
1| 12:02| 0.50 0.6| 0.130 0.6| 0.052| 0.0000 1.00| 0.0000| 0.026] 0.0000, 0.0
2| 12:04| 0.60 0.6| 0220 0.6 0.088| -0.0043 1.00| -0.0043| 0.022| -0.0001| -3.5
3| 12:07| 0.70 0.6| 0.260 0.6| 0.104| -0.0047 100\ 0.0047| 0.026] -0.0001] -4.5
4| 12:11| 0.80 0.6| 0.320 0.6 0.128| -0.0004 1.00| -0.0004| 0.032] 0.0000) 0.5
S| 12:12 0.90 0.6/ 0,250 0.6 0.100 0.0064 1.00 0.0064 0.025 0.0002 5.9}
6| 12:13| 1.00 0.6| 0.260 0.6| 0.104| 0.0040 1.00| 0.0090| 0.026 o0.0001] 3.8)
7 12:14 1.10 0.6, 0.280 0.6 0.1120  0.0061 1.00] 0.0061 0.028 0.0002 6.3}
8 12:16 1.20 0.6/ 0,280 0.6 0.112 0.0235 1.00 0.0235 0.028| 0.0007 24.3|
9| 12:17| 1.30 0.6| 0.230 0.6| 0.092| 0.0269 100| 0.0269| 0.023| 0.0006| 22.8
10| 12:18| 1.40) 0.6| 0130 0.6 0.052 0.0376 1.00 0.0376| 0.013| 0.0005| 18.0
11 12:20, 1.50 0.6 0.100 0.6/ 0.040| 0.0490 1.00] 0.0490 0.010] 0.0005 18.1
12| 12:23| 1.60 0.6| 0.0 0.6| 0028 0.023 00| 0.0235| 0.011] 0.0002] 9.1
13 12:23 1.80 None[  0.000 0.0 0.0,  0.0000 1.00  0.0000, 0.000, 0.0000 0.0}
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A4.2 Lake C1 Outlet

Benchmark Coordinates UTM Zone 12
Easting 538599.493 m
Northing 7166609.545 m
Elevation 436.466 m (geodetic)
Datum Elevation 435.200 m (geodetic)

Figure A4.2-1 Lake C1 Outlet Station — Outlet Channel and Discharge Measurement during
Freshet (view downstream), 30 May 2014
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Figure A4.2-2 Lake C1 Outlet Channel (view upstream), 30 July 2014

Table A4.2-1 2014 Hydrometric Data at Lake C1 Outlet Station

Mean

Transducer | Transducer | Transducer Measured

Water Surface Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m¥s)

26-Apr-2014 10:00 - - -- - - Frozen to bottom
30-May-2014 13:20 435.490 0.238 435.252 435.280 0.290 0.144
3-Jun-2014 16:50 435.535 0.272 435.264 0.335 -

20-Jun-2014 15:30 435.461 0.156 435.305 0.261 0.189
30-Jul-2014 09:10 435.393 0.091 435.302 0.193 0.040
18-Sep-2014 13:30 435.333 0.057 435.277 0.133 0.002
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Figure A4.2-3 Open-Water 2014 Stage-Discharge Rating Curve at Lake C1 Outlet Station

Stage (m)

' |
B 2014 Discharge Measurements
=014 Updated Rating Curve

/'t/

2014 Updated Rating Curve
Q = 82.0958*Stage* 7741

Based on datum elevation of
435.200 m (geodetic)

0.01
0.001 0.01 0.1

Discharge (m?3/s)
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Table A4.2-2 Lake C1 Outlet, 2014 Mean Daily Discharge and Water Surface Elevation

Discharge (m%/s) Water Surface Elevation (m, geodetic)

Date May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 0.474 0.028 0.028 0.003 - 435,539 | 435.386 | 435.386 435.318
2 - 0.653 0.022 0.017 0.003 - 435,563 | 435.377 | 435.369 435.318
3 - 0.666 0.018 0.016 0.003 - 435,564 | 435.370 | 435.366 435.319
4 - 0.612 0.015 0.015 0.007 - 435,557 | 435.364 | 435.363 435.338
5 - 0.585 0.012 0.012 0.009 - 435,555 | 435.355 | 435.357 435.347
6 - 0.476 0.013 0.015 0.013 - 435,539 | 435.358 | 435.365 435.360
7 - 0.367 0.013 0.015 0.013 - 435,520 | 435.359 | 435.365 435.358
8 - 0.309 0.013 0.014 0.010 - 435,509 | 435.359 | 435.360 435.351
9 - 0.277 0.013 0.010 0.008 - 435,502 | 435.359 | 435.349 435.342
10 - 0.283 0.012 0.011 0.006 - 435,505 | 435.356 | 435.354 435.334
11 - 0.308 0.017 0.013 0.004 - 435,509 | 435.369 | 435.359 435.326
12 - 0.246 0.012 0.010 0.007 - 435.495 | 435.355 | 435.348 435.341
13 - 0.192 0.009 0.009 0.007 - 435.480 | 435.344 | 435.346 435.337
14 - 0.205 0.006 0.012 0.007 - 435.485 | 435.335 | 435.358 435.340
15 - 0.196 0.006 0.011 0.009 - 435.482 | 435.333 | 435.353 435.349
16 - 0.189 0.034 0.009 0.007 - 435.478 | 435.389 | 435.348 435.340
17 - 0.141 0.070 0.013 0.007 - 435.462 | 435.427 | 435.361 435.340
18 - 0.128 0.072 0.017 0.006P - 435.457 | 435.428 | 435367 | 435.333P
19 - 0.111 0.050 0.015 - - 435.449 | 435.410 | 435.362 -
20 - 0.105 0.036 0.012 - - 435.447 | 435.396 | 435.355 -
21 - 0.132 0.030 0.009 - - 435.459 | 435.389 | 435.349 -
22 - 0.128 0.027 0.009 - - 435.457 | 435.385 | 435.343 -
23 - 0.100 0.022 0.006 - - 435.442 | 435.377 | 435.334 -
24 - 0.069 0.016 0.005 - - 435.425 | 435.366 | 435.330 -
25 - 0.058 0.014 0.004 - - 435.417 | 435.361 | 435.326 -
26 - 0.052 0.012 0.005 - - 435.413 | 435.355 | 435.329 -
27 - 0.045 0.012 0.007 - - 435.406 | 435.357 | 435.338 -
28 0.182P 0.044 0.015 0.007 - 435.477P | 435.405 | 435.364 | 435.338 -
29 0.262 0.054 0.018 0.006 - 435.499 435.415 | 435.371 | 435.333 -
30 0.394 0.043 0.016 0.005 - 435,527 435.404 | 435.367 | 435.325 -
31 0.459 - 0.028 0.003 - 435,537 - 435.387 | 435.320 -
MIN 0.182 0.043 0.006 0.003 0.003 435.477 435.404 | 435.333 | 435.320 435.318

MEAN 0.324 0.241 0.022 0.011 0.007 435,510 435.478 | 435.371 | 435.350 435.338
MAX 0.459 0.666 0.072 0.028 0.013 435,537 435.564 | 435.428 | 435.386 435.360
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Table A4.2-3 Discharge Sheet — Lake C1 Outlet, 30 May 2014
Discharge Measurement Summary Date Generated: Wed Jan 14 2015
File Information Site Details
File Name C1.MAY.WAD Site Name C1 OUTLET
Start Date and Time 2014/05/30 13:20:05 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker Distance m Category IS0 Stats
Serial # P4017 Velocity mfs Accuracy 1.0% 1.0%
CPU Firmware Version 39 Area m”2 Depth 0.2% 8.6%
Software Ver 2.30 Discharge m”3fs Velocity 1.1% 10.1%
Mounting Correction 0.0% Wldth 0.1% 0.1%
0, -
Summary Methot‘:l ign:
Averaging Int. 15 # Stations 31 # Stations : :
Start Edge REW  Total Width 9.100 Overall 2.9% _13.3%]
Mean SNR 220dB Total Area 2.013
Mean Temp 291 °C Mean Depth 0.221
Disch. Equation Mid-Section Mean Velocity 0.0715
Total Discha rge 0.1440
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
o 13:200 060 Nonel  0.000 0.0 00  0.0000 100 00000 0.000 00000 0.0
1] 13:200 1.30 06/ 0320 0.6 0128 0.1172 1000  0.1172 0.144]  0.0169 11.7
2| 1320 1.0 0.6 0.340 06 0136  010% 100l 0109 0068 00075 5.2
3| 1322 170 0.6|  0.360 06| 0144 0119 1.00, 01159 0072 00083 58
4] 13:23) 1.90 06/  0.380 0.6 0.152  0.1232 1000 0.1232 0076  0.0094 6.5
51 13:23 210 06 0380 06 0152  0.1182 1000 01182 0076 00090 6.2
6| 13:24] 2.30 06 0380 0.6 0.152  0.0845 1000 00845 0076 0.0064 4.5
7| 13:24] 2.50 06/ 0.360 06 0.144  0.0645 1000 00645 0072 00046 3.2
8l 13251 270 0.6 0.360 0.6l 0194 _o.0665 1.00| __0.0665| _0.090| _0.0060| 4.2
9| 13:26] 300 06| 0000 06 o000 oo7i0 1.00 00000 o000 00000 0.0
10] 13:28) 340 06/  0.300 06 0120 0.0872 1000 00872 0135 00118 8.2
11| 13:31| 3.90 0.6|  0.390 0.6 0136 0033 100l 00339 0170, 00058 4.0
12| 13:31| 4.90 0.6 0.280 06| 0412 001z 1.00| 00127 0.140| 0.0018| 1.2
131 13:33 4.90 06/ 0.280 06 0112  0.0221 100 00221] 0.182 0.0040 28}
14| 1333 570 0.6  0.000 06|  0.0000 001% 1.00| 0.0000| 0.000| 0.0000] 0.0
15| 13:36| 600 06| 0.180 06 0072 00167 1.00| 00169 0.054|  0.0009] 0.6
16| 13:37| _6.30 0.6 0.000 06 0000, 00109 100l o.0000| _0.000  0.0000] 0.0
17| 13:38]  6.60 06/ 0.180 0.6 0072 0.2545 100 0.2545 0.045  0.0115 8.0}
18 13:38] 6.80 06/  0.180 06 0072 0.2251 100, 0.2251] 0036  0.0081 56
19 13:39] 7.00 06/  0.180 0.6 0072 0.0831 1000 00831 0036 0.0030 21
200 13:40] 7.20 06/ 0.180 06 0072  0.0898 1000 00898 0036 00032 22
21 13:40] 7.40 06/ 0.180 0.6 0072 0.0809 1000 00809 0045 0.0036 2.5
22| 1341 770 0.6  0.000 06l o000 00755 1.00,  o.0000| o000, 00000 0.0
23 1344 7.90 06/ 0.300 0.6 0.120  0.0389 100 00389 0060 00023 16
24 1344 8.10 06/ 0.300 0.6 0.120  0.0525 1.00 00525 0.060 00032 2.2
25  13:45 8.30 06/ 0300 06 0120 0.0229 1000 00229 0060 0.0014 1.0}
26]  13:46] 8.50 06/  0.300 06 0120 0.0307 100, 00307 0.060 00018 1.3
271 13:46] 8.70 06/  0.200 06 0080  0.0556 100 00556 0040 0.0022 1.5
28 13:47] 890 06/  0.300 06 0120 0.0637 100 00637 0060 00038 2.7
29 13:47] 9.10 06/ 0.300 0.6 0120  0.0630 1000 00630 01200 00076 5.2
30| 13:47] 9.70 Nonel  0.000 0.0 00  0.0000 1000 00000, 00000 0.0000 0.0}
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Table A4.2-4 Discharge Sheet — Lake C1 Outlet, 20 June 2014
Discharge Measurement Summary b Gusabdl: W 3 92014
File Information Site Details
File Name C1JUNE20.WAD St= Name
Sart Date and Time 2014/05/20 14:51:17 Op=rator(z) DCKB
System Information Units (Metric Units) Discharge Uncertainty
Serzor Type FlowTracker| | Distance m Category ISO  Stats
Serial # P4017 Velocity m/s Acuracy 1.0% 1.0%)
CPU Fiermw are Version 39 Area m*2 D=pth 0.1% 1.9%)
Software Ver 2.20 Dizcharge m™3s Velozity 0.8% 5.4%)
Summary Wi 0.1%  0.1%)
: ) Matfiod 2.2% -
Averaging Int. 15 # Stations 2 2 Station > 3% .
Sart Edge LEW Totsl Wikh 10250 r=xns el
Mean SR 27108 TotslAres 4034 Overall e Bt
Mean Temp 1193¢C Mean Degth 03%4
Disch. Equation Mid-Section  Mean Velocly 0.0465
Totsl Discharge  0.1890
Measurement Results
S Qock Loc | Method  Depth | %Dep MeasD Corrfact MeanV  Ares | Flow  %Q
0 14351 0.00 None  0.000 0.0 0.0 1.00 0.0000 0000 0.0000 0.0
1 451 0.5 o0& 0480 of 0182 0005 00 00057 0240 00014 07
2 2453 100 08 0480 06 0184 00095 100 0008 0250 00025 17
3| 124:55 1.50 06 0450 05 0172 0. 1.00,  0.000¢ 0215 o000l 00
4 1458 200 050430 08 0172 00247 100, 0.0247| 0215| 0.0053| 28
| 5| 14:59  2.50 05| 0390 08 0156 00264 1.00 00284 0195 00051 2.7
6 1501, 300 08| 0420 08 0.1 0.0378 1.00, _0.0375| 0210] 00079 42
715001 3.50 065 __ 0420 08 0.1 0.0535 1.00. 0.0538, 0210, 00113 6.0
|8 15:03, 4.00, 05, 0440 08 __ 0176 00738 100, 00735, 0220\ 00162 &8
§ 1504 450 08 __ 0470 06 0185 00833 100 00833 0235| 00195 104
10 1505 s5.00 06 0450 06 0180 0O 100 00782 O 0.0176 93]
41 1505 550 o8 o5 0§ 0200 00525 100 00525 0250, 00151 6%
| 12 i505 600 08 0480 o0& 0.isz poszz 100 00522 0240 00125 55
13 1507, 6.50 08 0.500 08,0 0.0689 100 00689 0250| 0.0172] 9.
| 24 1508 7.00 05 0480 05 0. 0.2 1.00 02219 0230 0.0257 138
i5 1508 7.5 05 o040 06 0164 01102 .00 0.1102 0205 0.0228 120
16 1508 2.00 06 0350 06 0. 0041 1.00  0.041) 0195 0.0080 4
17| 15:20  8.50 06| 0350 065 0.140 00079 100 00079 0.175| o.0014 07
1 15a8 9.00 05 0.5 06 0076 00040 1.00 00040 0.18 0.0005 03
19 1520 8.75 06 __ 0220 06| 0.085 0.0056 100 0005s, 0210, 00006, 03
20 15:21 10.00, 05 0260 06| 0104 0009! 100 00091 0.065| 0.0006| 03
23 1521 10.28 None  0.000 0.0 00 0 1.00 _ 0.0000 omti 0.0000 0.0
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Table A4.2-5 Discharge Sheet — Lake C1 Outlet, 30 July 2014
B
& 8
Discharge Measurement Summary Date Generated: Fi Aug 15 2014
File Information Site Details
File Name C1JUL30.WAD Site Name
Start Date and Time 2014/07/30 09:22:19 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%|  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 1.8%!
Software Ver 2.30 Discharge m~3/s Velocity 1.7%  7.2%
Mounting Correction 0.0% Width 0.2%|  0.2%]
Summary Methoq 2.4% -
Averaging Int. 20 # Stations 19 # Stations S .
Start Edge LEW  Total Width 0.800 Overall A0 75%
Mean SNR 30.2 dB Total Area 0.291
Mean Temp 16.02 °C  Mean Depth 0.364
Disch. Equation Mid-Section Mean Velocity 0.1360
Total Discharge 0.0396
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD | Vel CorrFact | MeanV | Area | Flow | %0Q
0| 09:22] 0.00 None  0.000 0.0 0.0[  0.0000 1.00]  0.0000] 0.000] 0.0000/ 0.0
1| 09:23 0.05 0.6| 0.290 0.6 0.116] 0.0000 100 0.0000| 0.015 0.0000| 0.0
2| 09:24] 0.10 0.6| 0.310 0.6| 0124 0.0000 1.00| 0.0000| 0.016| 0.0000| 0.0
3| 09:25] 0.15 0.6| 0.420 0.6 0168 0.0075 100 0.0075| 0.021] 0.0002| 0.4
4| 09:27 0.20 0.6 0.4%0 0.6 0.17%| -0.0001 100 -0.0001] 0.022| o0.0000| 0.0
5| 09:29] 0.25 0.6| 0.420 0.6 0.168] 0.0312 100| 0.0312| 0.021] 0.0007| 1.7
6| 09:31 0.30 0.6| 0.400 0.6 0160 0.1161 100| o0.1161] 0.020| 0.0023] 5.9
7 09:32 0.35 0.6 0.460 0.6 0.184  0.0037 .00, 0.0037| 0.023 0.0001 0.2
8 09:34 0.40 0.6  0.460 0.6 0.184  0.1809 .00, 0.1809] 0.023 0.0042 10.5
9 09:34 0.45 0.6 0.450 0.6] 0.180]  0.2384 .00, 0.2384 0.023 0.0054 13.5
10| 09:35 0.50 0.6 0.470 0.6/ 0.188  0.2521 100, 0.2521 0.024 0.0059] 14.9]
11 09:36] 0.55 0.6  0.490 0.6] 0.196 0.2732 1.00,  0.2732] 0.018] 0.0050| 12.7
12 09:37 0.58 0.6 0.490 0.6 0.196 0.2581 100, 0.2581] 0.012] 0.0032 8.0}
13 09:38] 0.60 0.6 0.450 0.6] 0.180]  0.2487 .00,  0.2487] 0.011] 0.0028] 7.1
14| 09:39] 0.63 0.6 0.420 0.6 0.168] 0.2598 1.00| 0.2598| 0.011] 0.0027| 6.9
15| 09:39] 0.65 0.6| 0.4%0 0.6 0.17%| 0.2485 1.00| 0.2485| 0.011] 0.0027| 6.9
16| 09:40| 0.68 0.6| 0.350 0.6| 0152 0.2117 00| 0.2117| 0.010| 0.0020| 5.1
17| 09:41 0.7%0 0.6| 0.200 0.6 0080 0.2008 100 0.2008| 0.013 0.0025| 6.3
18] 09:41 0.80 None  0.000 0.0 0.0,  0.0000 1.00,  0.0000/ 0.000[ 0.0000] 0.0}
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Table A4.2-6 Discharge Sheet — Lake C1 Outlet, 18 September 2014

3B

Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details

File Name C1SEPT18.WAD Site Name a1

Start Date and Time 2014/09/18 14:01:41 Operator(s) CVKB

System Information Units (Metric Units) Discharge Uncertain

Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%f
CPU Firmware Version 3.9 Area | § Depth 0.3% 9, 1%
Software Ver 2.20 Discharge m~3/s Velocity 5. 1% 19.2%
summary e —
Averaging Int. 20 # Stations 10 % Station 5'1% .
Start Edge LEW Total Width 1.000 8 :

Mean SNR 27.2dB  Total Area 0.228 Overall o O
Mean Temp 2.18 °C Mean Depth 0.228

Disch. Equation Mid-Section Mean Velocity 0.0097

Total Discharge 0.0022

Measurement Results

St Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow %0Q
0 14:01 0.00 None|  0.000 0.0 0.0 0.0000 1.00 0.0000| 0.000 0.0000, 0.0
1| 1¢:01| 0.25 0.6| 0.270 0.6| 0.108| 0.0000 1.00| 0.0000| 0.041 0.0000| 0.0
2| 14:02| 0.30 0.5 0.270 0.6 0.108] 0.0006 1.00| 0.0008| 0.020, 0.0000 0.6
3| 14:04| 0.90 0.6 0.300 0.6 0.120| -0.002¢4 1.00| -0.0024| 0.030, -0.0001] -3.3
4| 14:05| 0.50 0.6| 0.300 0.6 0.120 0.0006 1.00 0.0006| 0.030 0.0000| 0.8
5| 14:06| 0.60 0.6 0.320 0.6| 0.128| 0.0233 00| 0.0233| 0.032| 0.0007| 33.8
6| 14:07| 0.70 0.6] 0.350 0.6 0. 140 0.0223 1.00 0.0223| 0.035 0.0008| 35.9
7| 14:08| 0.80 0.6 0.3%0 0.6 0.1356 0.0171 1.00 0.0171 0.034] 0.0006| 26.4
8| 14:10| 0.90 0.6| 0.060 0.6 0.0249 0.0234 1.00 0.0234| 0.006 0.0001) 6.9
9 14:10 1.00 None,  0.000 0.0 0.0,  0.0000 1.00| 0.0000] 0.000, 0.0000, 0.0
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A4.3 Lake E1 Outlet

Benchmark Coordinates UTM Zone 12
Easting 537258.182 m
Northing 7175313.662 m
Elevation 419.725 m (geodetic)
Datum Elevation 417.500 m (geodetic)

Table A4.3-1 2014 Hydrometric Data at Lake E1 Outlet Station

Mean
Transducer | Transducer | Transducer Measured
Water Surface Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m3s)
26-Apr-2014 11:00 -- - - -- -- Frozen to bottom
31-May-2014 10:40 418.079 0.669 417.411 417.504 0.579
3-Jun-2014 18:00 418.127 0.565 417.563 0.627
6-Jun-2014 12:30 418.029 0.494 417.535 0.529 4.728
21-Jun-2014 14:40 417.907 0.430 417.478 0.407 2112
27-Jun-2014 15:40 417.896 0.372 417.525 0.396 2.350
1-Aug-2014 12:20 417.829 0.315 417.515 0.329 1.122
18-Sep-2014 14:55 417.715 - - 0.215 0.346
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Figure A4.3-1 Open-Water 2014 Stage-Discharge Rating Curve at Lake E1 Outlet Station
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Table A4.3-2 Lake E1 Outlet, 2014 Mean Daily Discharge and Water Surface Elevation
Discharge Water Surface Elevation
(ms) (m, geodetic)
DATE May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 6.446 | 2.455 | 1.157 0.587 - 418.109 | 417.936 | 417.824 417.738
2 - 6.255 | 2.271 | 0.993 0.585 - 418.104 | 417.923 | 417.803 417.737
3 . 5.713 | 2.069 | 0.986 0.585 - 418.086 | 417.909 | 417.803 417.737
4 - 5177 | 1.907 | 0.982 0.661 - 418.067 | 417.896 | 417.802 417.752
5 - 4309 | 1.828 | 0914 | 0.690 - 418.033 | 417.890 | 417.793 417.757
6 - 3.686 | 1.811 | 0.961 0.743 - 418.005 | 417.889 | 417.799 417.766
7 - 3.576 | 1.787 | 0.962 0.667 - 417.999 | 417.887 | 417.799 417.753
8 - 3.303 | 1.630 | 0.951 0.685 - 417.986 | 417.873 | 417.798 417.756
9 - 3.125 | 1.555 | 0.866 0.679 - 417.976 | 417.866 | 417.785 417.755
10 - 3.197 | 1.456 | 0.864 | 0.675 - 417.980 | 417.856 | 417.785 417.754
11 - 3.380 | 1.531 | 0.862 0.601 - 417.990 | 417.864 | 417.785 417.740
12 - 3.227 | 1.469 | 0.800 0.661 - 417.982 | 417.858 | 417.775 417.752
13 - 3.003 | 1.345 | 0.755 0.666 - 417.969 | 417.845 | 417.768 417.753
14 - 3.024 | 1.175 | 0.845 0.650 - 417.971 | 417.826 | 417.783 417.750
15 - 3.043 | 1.136 | 0.813 0.691 - 417.972 | 417.822 | 417.778 417.757
16 - 3.014 | 1.348 | 0.760 0.661 - 417.970 | 417.845 | 417.769 417.752
17 - 2,767 | 1.839 | 0.801 0.628 - 417.956 | 417.891 | 417.776 417.746
18 - 2.691 | 2,091 | 0.885 | 0.603P - 417.951 | 417.911 | 417.788 | 417.741P
19 - 2565 | 1.989 | 0.826 - - 417.943 | 417.903 | 417.779 -
20 - 2489 | 1.851 | 0.803 - - 417.938 | 417.892 | 417.776 -
21 - 2599 | 1.707 | 0.757 - - 417.945 | 417.879 | 417.769 -
22 - 2556 | 1.583 | 0.731 - - 417.943 | 417.868 | 417.764 -
23 - 2.310 | 1.451 | 0.684 - - 417.926 | 417.856 | 417.756 -
24 - 2.018 | 1.302 | 0.658 - - 417.905 | 417.840 | 417.751 -
25 - 1.921 | 1.218 | 0.617 - - 417.897 | 417.831 | 417.744 -
26 - 1.840 | 1.142 | 0.620 - - 417.891 | 417.822 | 417.744 -
27 - 1.761 | 1.118 | 0.648 - - 417.884 | 417.819 | 417.750 -
28 10.652P | 1.726 | 1.062 | 0.668 - 418.216P | 417.881 | 417.812 | 417.753 -
29 9.418 2.309 | 1.042 | 0.661 - 418.188 417.926 | 417.810 | 417.751 -
30 8.968 2.706 | 1.006 | 0.608 - 418.179 417.952 | 417.805 | 417.741 -
31 8.695 - 1.089 | 0.584 - 418.172 - 417.816 | 417.737 -
MIN 8.695 1.726 | 1.006 | 0.584 | 0.585 418.172 417.881 | 417.805 | 417.737 417.737
MEAN 9.433 3.191 | 1.557 | 0.807 0.651 418.189 417.971 | 417.863 | 417.775 417.750
MAX 10.652 6.446 | 2.455 | 1.157 0.743 418.216 418.109 | 417.936 | 417.824 417.766
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Table A4.3-3 Discharge Sheet — Lake E1 Outlet - Side Channel, 6 June 2014
Discharge Measurement Summary Bk i Vi S A0 8
File Information Site Details
File Name E1SIDECH.MAY WAD Site Name E1 SIDECH
Start Date and Time 2014/06/06 11:26:18 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity mfs Accuracy 1.0% 1.0
CPU Firmware Version 3.9 Area m”~2 Depth 0.5% 8.1%
Software Ver 2.30 Discharge m”"3/s Velocity 1.4% 7.2%
Mounting Correction 0.0% Width 0.2% __ 0.2%)|
Summary Method ;‘3:: -
Averaging Int. 15 # Stations 17 # Stations :
Start Edge LEW Total Width 5.000 Overall 4.3% __10.9%]
Mean SNR 16.6 dB Total Area 0429
Mean Temp 386 °C Mean Depth 0.086
Disch. Equation Mid-Section  Mean Velocity 0.1018
Total Discharge 0.0437
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | 9%Q
0 11:26 1.30 None|  0.000 0.0 0.0 0.0000 100 0.0000{ 0.000 00000 O
1] 11:26] 1.60 0.6/ 0.100 0.6 0.040 _ 0.2412 100 02412 0.030 00072 16
2l 11:27] 190 0.6/ 0.140 0.6 0.056 _ 0.220 100 02202 0042 0009
3l 11:27] 2.20 0.6{  0.150 0.6 0.060  0.11 1000 0.1168 0045 00053 12
4 11:28) 2.50 0.6/ 0.150 06 0060  0.0365 100, 00365 0045 00016 38
S| 11:28 2.80 06| 0.050 06| 00200 0027 1.00] 00278 0.015 0.0004] 1.0
6| 11:29] 3.10 06/ 0.050 06 0020 0.1220 1000 01220 0015 00018 4.2
7l 11:29) 340 06/ 0.140 0.6 0.056  0.1037 100, 01037 0.042 00044 100}
8| 11:30[ 3.70 0.6/ 0.080 0.6 0.032 _ 0.1030 1000 0.1030] 0024 00025 5.7/
9 11:30, 4.00 0.6/  0.080 0.6 0.032  0.0736 100 00736, 0024 00018 4.0
10| 11:31] 4.30 06| 0.100 06| 0090 01148 1.00 011498 0.030| 0.0039| 7.9
11  11:32  4.60 0.6{  0.100 0.6 0.040  0.059 1000 0.0596 0030 00018 4.1
12 11:32] 4.90 0.6/  0.080 0.6 0.032  0.0677 1000 00677 0.024 00016 3.7
13|  11:33 5.20 0.6/ 0.070 0.6 0.028  0.0456 1000 0.0456 0021 00010 2.2
19| 11:34] 550 06| 0060 06|  0.024] 0095 1.00]  0.0457| 0.018| 0.0008] 1.9
15| 11:34, 580 0.6\ 0.060 06| 0024 00393 1.00,  0.0393| 0.024] _0.0008| 1.9
| 16| 11:34] 6.30 None| __0.000: 0.0 0.0___0.0000 100 0.0000| 0.000 _0.0000__0.0]
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Table A4.3-4 Discharge Sheet — Lake E1 Outlet - Main Channel, 6 June 2014

Discharge Measurement Summary Date Measured: Friday, 06 June, 2014

Site Information Measurement Information
Site Name el
Station Number

Location

System Information
System Type
Serial Number 2625
Firmware Version 3.00
Software Version

ransducer Depth (m) g
Salinity (ppt) 0.0
Magnetic Declination (deg) 144

Discharge Calculation Settings

Track Reference GPS-GGA User Input ¥
Depth Reference Vertical Beam Right Method Sloped Bank 10.3
Coordinate System ENU Top Fit Type Power Ft Mean Speed (m/s) 0.453
Bottom Fit Type Power Ft otal Q (m3/s) 4,684
Measurement Results
Y —
10:15:58
1 i 00625 22| 1w0ss| w.12] 1812] 10s| oces] o0437] 000 o025fosm 281 0.62] 4589 - 612
2 ‘°:22ﬁl oo2¢3| 25| 1140] 1052] 1852] 104] om0] osss] 0o o02sosm| 290 0.6o| 4828 - 620
10:26:04
3 P 00255 21| uney 1072 1872 103] 0057| 0443 o00f 0.8 0. 284 0.62] 4569 - 622
i s mzzom 00250 25| 11| 1066] 1866] 103] 0ose] oass| ooo] 019f 0 293 053] 4671 - 62.7
10:32:55
sjL o 00321 21] 1196) 1069] 1869] 103 0080 o0472] 000] o0.a8) 097 3.04 0.65] 4.846 - 827
10:36:37
sjr | 00319 24| 1206] 1098] 1898| 104] 0.B1] o04se 0.c0f o019 0.8 295 062] 4.740 - 622
7L ‘””‘“ﬁl 00321 20] 1180 1079 1879 102] 0.0% 0.454| 00| ousow| 290 063| 4653 - 623
10:44:37
slr il 00326 25| 11.97] 1089 1889 103] 0089 n.«sl ooo] o019fowm 284 0.63] 4576 - 620
Mean 23] 11s9 1067] 1867] 103] 0.050] o0.453] 0.00] o0.20] 056 291 0.62] 4.684 0.000} 622
StdDevi 02] o037] o2] o02s] o0.af o012 o.011) ooo] o003 0.8 0.08 0.02] 0.103 0.000§ 05
COV| 0.1] 0032] 0.023] 0013] 0.0m) 0.210] o0024foom] 0.52foo28]  0.025) 0.029] 0.022] 0.000| 0.007|
|E xposure Time: 02820
Tr1=20030101 124958, riv; Tr2=20030101125700.riv; Tr3=20030101130008.rtv; Tr4=20030101130340.riv; Tr5=20030101130702.riv; Tr6=20030101131046.riv;
Tr7=20030101131506. riv; Tré=20030101131848.riv ;
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Table A4.3-5 Discharge Sheet — Lake E1 Outlet, 21 June 2014

Discharge Measurement Summary Rt Ganmtaticd: Mon e 122015
File Information Site Details
File Name E1JUN21.WAD Site Name
Start Date and Time 2014/06/21 14:44:33 Operator(s) DC KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance m Category IS0 Stats
Serial # P4017 Velocity m/fs Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2% 1.4%
Software Ver 2.30 Discharge m”3/s Velocity 1.0% 38
Mounting Correction 0.0% Width 0.2% 0.2%
Summary Mm'.j ;‘f:
Averaging Int. 20 # Stations 24 # Stations '
Start Edge LEW  Total Width 14.500 Overall 2.9%, _ 4.2%
Mean SNR 21.9dB Total Area 9.050
Mean Temp 1347°C  Mean Depth 0.624
Disch. Equation Mid-Section  Mean Velocity 0.2333
Total Discharge 2.1118
Measurement Results
St | Clock | Loc Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0] 14:44 0.00 Nonel  0.000 0.0 0.0,  0.0000| 1.00. 0.0000 0.000 0.0000{ O
1| 14:44 0.50 0.6 0.180 0.6 0.072|  0.0066, 1.00 0.0066| 0.090 0.0006, 0.0}
14:45  1.00 06/  0.200 06 0.080]  0.0075 1.00] 00075 0.100  0.0008| 0.0]
ﬁ 14:46)  1.50 06 0.190 06 0076/  0.0163 1.00]  0.0163] 0.095 0.0015 0.1
4 14:48 2.00, 0.6 0.190 0.6 0.076| 0.0370 1.00. 0.0370| 0.095 00035/ 0.
5|  14:49) 2.50 0.6 0.280 0.6 a.112| 0.0696 1.00 0.0696| 01400 00097 0.5
6| 14:50 3.00 0.6 0.280 0.6 0.112] 0.0143 1.00) 0.0143] 0.140 00020, 0.1
7l 14:51 3.50 0.6 0.370 0.6 0.148 0.0644 1.00 0.0644| 0.185 0.0119, 056
8 14:52 4.00 0.6 0.400 0.6 0.160|  0.1282 1.00 0.1282| 0.200  0.0256{ 1.2
9 14:53 4.50, 0.6 0.400 0.6 0.160 0.1703] 1.00 0.1703] 0.200 0.0341] 1.6
10| 14:54|  5.00 0.6 0.520 06| 0208 0.1361 1.00| 01361 0.260| 0.0354] 1.7
11 14:57]  5.50, 06/  0.580 06 0.232]  0.1799 1.00]  0.1799] 0.290 0.0522| 2.5]
12| 14:58]  6.00 06 0630 06 0.252]  0.2693 1.00] 0.2693 0315 00848 4.0]
13|  15.02| 6.50 0.2/08 _ 0.800 0.2 a.690)  0.3913 1.00 0.2870\ 0.4900| 01148 5.4
13|  15.05 6.50) 0.2/0.8) a.800 0.5 a.160| 0.2328
14 15:11 7.00 0.2/08 0.920 0. 0.736] 04377 1.00 0.3864] 0.460 0.1777| 84|
14 15:13 7.00, 0.2/0 0.920 0. 0.184 0.3351
15 15:16 7.50 0.8/0. 1.100 0. 0.880 0.4805 1.00 0.4647|  0.550 0.2556] 12.1
15| 15:15 7.50 0.8/0. 1.100 0 0.220|  0.4490
16| 15:18] 800 0.2/0 1.120 0. 0.896] _ 0.4650 1.00] 04477 0.560  0.2507| 11.9]
16 15:19 800, 0.20 1.120 0. 0.224]  0.4305
17| 15220 850 0.2/08 1.100 0.2 0.880] 04748 1.00] 04733 1.100 0.5207| 24.7
17| 15:23 8.50, 0.2/0.8 1.100 08 0.220 0.4719
18]  15:26| 10.00 0.2/08 1.120] 0.2 0.896| 0.1964 1.00. 0.206 1.1200  0.2309] 10.9§
18] 15:26/ 10.00 0.2/0.8 1.120 08 0.224 0.2160
19| 15:30| 10.50) 0.2/08  1.000 8.2 a.800| 0.1243 1.00 0.1719| 0.500\ 0.0860| 4.1
19| 15:31| 10.50 0.2/0.8] 1.000 4.8 a0.200|  0.2195
200 15:327 11.00 0.2/08 0.780 0.2 0624 0.0906, 1.00 0.0966| 0.390 00377, 1
20, 15:33 1100,  0.2/08  0.780 08 0156 0.1026
21| 15:35\ 11.50]  0.8/0.2 0750 0.2l 0624] 0.1951 1.00| 01509 0.780| 0.1177| 5.6
21| 1534 11.56| 08/02 0750 a8 01%6| 0.1569
22| _15.37] _13.00 06| 0720 06| 0288 _0.0535 1.00] __0.0535| 1.080] _0.0578| 2.7
[ 23] _15:37] _14.50) None| __0.000 0.9 0.0 __0.0000| 1.00, _0.0000 0. 0 0
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Site Information

Site Name
Station Number
Location

Discharge Measurement Summary

Measurement Information

Date Measured: Friday, June 27, 2014

dc kb

System Information

System Type

Serial Number
Firmware Version
Software Version

RS-M9
2625

3.00

Magnetic Declination (deg)

Track Reference
Depth Reference
Coordinate System

Discharge Calculation Settings
Bottom-Track
Vertical Beam

ENU

Left Method

Right Method

Top Fit Type

Bottom Fit Type

Sloped Bank
Sloped Bank

Power Fit
Power Fit

Discharge Results
Width (m)
Area (m2) 8.061

Mean Speed (m/s) 0.292
Total Q (m3/s) 2.351
Maximum Measured
Depth 1.140
Maximum Measured
s | 1.031

1|32 ooz| 214 138] sos| 10576) 8196|0063 0.25| 02| o004 161 033] 238 . 687
2|r 3112;23 oozn| 25| oss| ss4| 10038] 7s81| 0S| 0311) 002l o004 0] 1 041| 2.6 = 65.5
3l L 3143 cozie]  21s|] 1092] 921 10709) s20] 0079 0.284) 002 o003) 03] 160 03s| 2340 = 682
o|r| #Z% ooz11| 21| 1059] 91| 10610f 8115 0oe1| o028 02 o003f 03] 1% 036| 2.3 = 7.8

Mean| 25| 1069] 89| 10483] so6t] 0.072] 0292 oo2] oo3 o] 1w 036] 2351 0,000 676
stdDev] oo o0ss| o2s] o2s3] 025] oe] oo11] oo o0oof ool 002 003| 0.021 0000 12
cov] on| oos2] 00zs| 00| 002 0.411] 0037j0079] 0.433Jocos]  oow]  ooe7] o.oo 0.000 0018
Exposure Time: 0:10:01
Tri=E1 27014 1511 riv; Tr2=E 1 270014 1514rlv; T3=E1 2704 1516.1v; TH-E 1 270ntd 15231
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Table A4.3-7 Discharge Sheet — Lake E1 Outlet, 1 August 2014
B (¢
)
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name E1AUG1.WAD Site Name
Start Date and Time 2014/08/01 12:29:44 Operator(s) TE KB
System Information Units  (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%|  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 2.6%
Software Ver 2.30 Discharge m~3/s Velocity 0.8%  3.4%
Mounting Correction 0.0% Width 0.1%  0.1%
Summary Method 1.7:/. p
Averaging Int. 20 # Stations 23 # Stations EC ]
Start Edge LEW  Total Width 7.750 Overall o s
Mean SNR 22.1dB Total Area 4.429
Mean Temp 12.89°C  Mean Depth 0.571
Disch. Equation Mid-Section Mean Velocity 0.2534
Total Discharge 1.1223
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %0Q
0 12:29) 0.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000{ 0.000, 0.0000, 0.0
1 12:31 0.50 0.6 0.260 0.6| 0.104 0.0950 1.00] 0.0950, 0.130] 0.0124 1.1
2 12:32 1.00 0.6 0.290 0.6| 0.116| 0.1347 1.00| 0.1347 0.145 0.0195 1.7
3 12:33 1.50 0.6 0.430 0.6 0.172| 0.0687 1.00] 0.0687 0.215 0.0148 1.3
4 12:34 2.00 0.6/ 0.430 0.6 0.172| 0.1322] .00 0.1322| 0.215 0.0284 2.5
5 12:38] 2.50 0.6] 0.430 0.6| 0.172 0.1578 1.00] 0.1578] 0.215 0.0339] 3.0}
6 12:36| 3.00 0.6/ 0.460 0.6 0.184 0.2080 .00  0.2080| 0.230 0.0478] 4.3|
7 12:38] 3.50 0.6, 0.590 0.6 0.236] 0.2475 1.00 0.2475 0.295 0.0730, 6.5]
8 12:39] 4.00 0.6 0.740 0.6| 0.296| 0.2559) 1.00] 0.2559| 0.370] 0.0947 8.4
9 12:40| 4.50 0.6] 0.750 0.6| 0.300 0.3148 1.00| 0.3148 0.281 0.0885 7.9}
10{  12:41 4.75 0.2/0.8 0.800 0.2 0.640, 0.3215 1.00 0.3014 0.2000 0.0603 5.4]
10| 12:421 4.75 0.2/0.8  0.800 0.8 0.160[ 0.2813
11| 12:44| 5000 0.20.8 0.960 0.2l 0788 0.3500 100 0.i766| 0.290| 0.0424| 3.8
11| 12:52| 5.00) 0.2/0.8| 0.960 0.8 0.192| 0.0032]
12  12:56| 5.25 0.6/ 0.860 0.6 0.344 0.3289| 1.00] 0.3289| 0.215 0.0707 6.3
13 12:57] 5.50 0.6 0.720 0.6 0.288 0.4167 1.00 0.4167] 0.180| 0.0750, 6.7]
14 12:59] 5.75 0.6 0.680 0.6| 0.272]  0.4598 1.00] 0.4598| 0.170| 0.0782 7.0}
15( 13:00{ 6.00 0.6 0.600 0.6 0.240, 0.3939 1.00 0.3939| 0.150, 0.0591 5.3|
16| 13:01 6.25 0.6/ 0.560 0.6 0.224 0.4043 1.00] 0.4043 0.140] 0.0566/ 5.0}
17]  13:02 6.50 0.6, 0.570 0.6| 0.228)  0.4006| 1.00| 0.4006] 0.143 0.0571 5.1
18 13:03] 6.75 0.6/ 0.630 0.6/ 0.252 0.3494 1.00| 0.3494 0.158 0.0550 4.9|
19|  13:05 7.00 0.6 1.070 0.6 0.428) 0.2729| 1.00  0.2729] 0.268] 0.0730 6.5
20,  13:08] 7.25 0.6/ 0.960 0.6 0.384 0.1791 .00 0.1791 0.240| 0.0430 3.8
21 13:07] 7.50 0.6, 0.920 0.6| 0.368) 0.1691 1.00] 0.1691 0.230| 0.0389] 3.5
22| 13:07 7.75 None 0.000 0.0 0.0, 0.0000 1.00 0.0000( 0,000, 0.0000 D.DI
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Table A4.3-8 Discharge Sheet — Lake E1 Outlet, 18 September 2014
W[
)
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name E1SEPT18.WAD Site Name El
Start Date and Time 2014/09/18 14:52:12 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%! 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1%) 3.2%
Software Ver 2.20 Discharge m~3/s Velocity 1.1%  8.2%
— el
Averaging Int. 20 # Stations 34 Stati 1‘5%
Start Edge LEW Total Width 13.200 # Stations ' e
Mean SNR 22.1d8  Total Area 6.344 Overall 28% 8.9%
Mean Temp 2.49 °C Mean Depth 0.481
Disch. Equation Mid-Section Mean Velocity 0.0546
Total Discharge 0.3462
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 14:52|  4.60 None|  0.000 0.0 0.0  0.0000] 1.00,  0.0000| 0.000 0.0000 0.0
1| 14:53| 500 0.6| 0.200 0.6| 0.080| 0.0152 100| 0.0152| 0.080| 0.0012| 0.4
2| 14:54) 549 0.6 0.280 0.6 0.112| 0.0023 1.00| 0.0023| 0.1i2) 0.0003| 0.1
3| 14:55 580 0.6| 0.260 0.6 0.104| 0.0251 1.00| 0.0251] 0.104] 0.0025| 0.8
4 14:56 6.20) 0.6 0.220 0.6/ 0.088 0.0276 1.00| 0.0276] 0.088] 0.0024 0.7
5| 14:57 6.60 0.6] 0.260 0.6] 0.104 0.0482 1.00| 0.0482 0.104 0.0050 1.4
6/ 14:58 7.00 0.6 0.260 0.6 0.104  0.0408| 1.00 0.0408] 0.104 0.0042 1.2
7 15:00,  7.40) 0.6 0.140 0.6  0.056] 0.0636 1.00] 0.0636] 0.056] 0.0036 1.0}
8 15:01  7.80 0.6 0.220 0.6/ 0.088 0.0727 1.00  0.0727 0.088] 0.0064 1.8]
9 15:020 8.20 0.6, 0.230 0.6 0.0920 0.0742 1.00| 0.0742 0.092 0.0068 2.0}
10| 15:04  8.60 0.6 0.460 0.6 0.184 0.0887 1.00] 0.0887 0.184 0.0163 4.7
11| 15:06]  5.00 0.6 0.520 0.6  0.208] 0.0756 100,  0.0756| 0.208! 0.0157 4.5
12| 15:08 9.40 0.6 0.550 0.6| 0.2200 0.1141 1.00 0.1141 0.2200 0.0251 7.3
13| 15:09] 9.80| 0.6, 0.560 0.6 0.224 0.1290 1.00{ 0.1290, 0.224 0.0289 8.3
14 15:10 10.20 0.6 0.820 0.6| 0.328 0.1018 1.00| 0.1018| 0.328 0.0334 9.6
15 15:12] 10.60, 0.6 0.630 0.6 0.252| 0.1527 100, 0.1527] 0.252 0.0385 111
16| 15:16| 11.00 0.6 0920 0.6 0.368| 0.0018 1.00| 0.0018| 0.368] 0.0007, 0.2
17| 15:17) 11.90 0.6 0720 0.6 0.288| 0.0277 1.00| 0.0277| 0. 0.0080| 2.3
18| 15:19) 11.80 0.6 0.820 0.6] 0.328 0.0616 1.00] 0.0616 0.328 0.0202) 5.8}
19| 15:22| 12.20 0.6| 0.880 0.6 0.352| 0.0537 1.00| 0.0537| 0.352] 0.0189| 5.5|
20 15:23( 12.60 0.6, 0.880 0.6 0.352] 0.0773 1.00, 0.0773 0.352 0.0272 7.9]
21 15:25 13.00) 0.6 0.800 0.6/ 0.320| 0.0670 1.00 0.0670| 0.320( 0.0214 6.2
22 15:26] 13.40) 0.6 0.620 0.6 0.248 0.0473 1.00] 0.0473 0.248] 0.0117 3.4
23| 15:28| 13.80 0.6| 0.6%0 0.6 0.256| 0.0242 1.00| 0.0242| 0.256| 0.0062| L8
29| 15:30| 14.20 0.6| 0.680 0.6 0.272| 0.0266 1.00| 0.0266| 0.272| 0.0072| 21
25 15:31  14.60) 0.6 0.700 0.6/ 0.280] 0.0469 1.00, 0.0469] 0.280( 0.0131 3.8]
26| 15:32| 15.00 0.6| 0.6%0 0.6| 0.256| 0.0359 1.00| 0.0369| 0.256| 0.009%] 2.7
27 15:34 15.40 0.6, 0.420 0.6 0.168  0.0308| 1.00, 0.0308, 0.168 0.0052 1.5
28| 15:35| 15.80 0.6| 0.39% 0.6| 0.156| 0.0166 1.00| 0.0166| 0.156| 0.0026| 0.7
29| 15:37 16.20 0.6 0.300 0.6| 0.120| 0.007% 1.00| o0.0075| 0.120| 0.0009] 0.3
30| 15:39| 16.60 0.6 0.260 0.6 0.104| 0.0135 1.00| 0.0135| 0.104| 0.0014| 0.4
31| i15:40| 17.00 0.6| 0.29 0.6 0.116| 0.0077 1.00| 0.0077| 0.116| 0.0009| 0.3
32| 15:42| 17.90 0.6 0.29 0.6| 0.116| 0.0055 1.00| 0.0055| 0.116] 0.0006| 0.2
33 15:42]  17.80 None|  0.000 0.0 0.0  0.0000] 1.00  0.0000, 0.000/ 0.0000] 0.0}
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A4.4 Ursula Lake (Lake E10) Outlet

Benchmark Coordinates UTM Zone 12

Easting 530693 m (approximated)?®

Northing 7185143 m (approximated)®
Elevation 462.474 m (geodetic, approximated)®
Datum Elevation 462.570 m (geodetic, approximated)”

a) UTMs are approximated using a hand-held GPS unit or a GPS with RTK satellite navigation system not referenced to Aurora
base stations; therefore, precision to the nearest metre is reported.

b) Geodetic elevations estimated from adjusting hon-geodetic August 2013 manually surveyed water levels to water surface
elevations derived from LiDAR data dated 23 July to 1 August, 2013. At sites with geodetic elevations referenced to Aurora base
stations (Aurora 2013), LIDAR water surface elevations were within 0.20 m agreement with geodetic water surface elevations
originally taken in August 2013.

Table A4.4-1 2014 Hydrometric Data at Ursula Lake (Lake E10) Outlet Station

Mean

Transducer Transducer Transducer Measured

Water Surface Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m3s)
30-May-2014 09:00 463.344 0.545 462.798 462.824 0.773 0.907
7-Jun-2014 13:50 463.376 0.547 462.829 0.806 0.914
26-Jun-2014 13:20 463.365 0.522 462.842 0.794 0.935
1-Aug-2014 09:50 463.333 0.504 462.828 0.762 0.862
19-Sep-2014 08:40 463.218 - - 0.647 0.147

Note: The Barologger for atmospheric pressure corrections was removed on September 18, and thus, no transducer corrections
were possible for September 19.

A-117




2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project
k DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
DIAMOND April 2015

Figure A4.4-1 Open-Water 2014 Stage-Discharge Rating Curve at Ursula Lake (Lake E10)
Outlet Station
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Table A4.4-2 Ursula Lake (Lake E10) Outlet, 2014 Mean Daily Discharge and
Water Surface Elevation
Discharge Water Surface Elevation
(m%s) (m, geodetic)
Date May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 1.204 1.092 0.774 0.256 - 463.383 | 463.375 | 463.343 463.255
2 - 1.617 1.010 0.577 0.260 - 463.411 | 463.367 | 463.320 463.256
3 - 1.655 0.989 0.576 0.258 - 463.413 | 463.366 | 463.320 463.256
4 - 1.594 0.927 0.543 0.277 - 463.409 | 463.360 | 463.315 463.260
5 - 1.553 0.928 0.480 0.221 - 463.407 | 463.360 | 463.305 463.244
6 - 1.386 1.051 0.521 0.325 - 463.396 | 463.371 | 463.312 463.270
7 - 1.206 1.011 0.502 0.291 - 463.383 | 463.367 | 463.308 463.264
8 - 1.138 0.939 0.462 0.241 - 463.378 | 463.361 | 463.301 463.250
9 - 1.087 0.889 0.406 0.207 - 463.374 | 463.356 | 463.291 463.239
10 - 1.144 0.894 0.433 0.173 - 463.379 | 463.357 | 463.296 463.226
11 - 1.303 1.026 0.473 0.156 - 463.390 | 463.369 | 463.303 463.219
12 - 1.160 0.822 0.402 0.186 - 463.380 | 463.349 | 463.290 463.232
13 - 1.029 0.687 0.394 0.178 - 463.369 | 463.334 | 463.288 463.228
14 - 1.110 0.636 0.438 0.183 - 463.376 | 463.328 | 463.297 463.230
15 - 1.198 0.679 0.399 0.190 - 463.383 | 463.334 | 463.290 463.233
16 - 1.204 1.244 0.359 0.167 - 463.383 | 463.383 | 463.281 463.223
17 - 1.031 1.592 0.519 0.149 - 463.369 | 463.408 | 463.311 463.216
18 - 1.000 1.590 0.479 0.165P - 463.367 | 463.408 | 463.304 | 463.223P
19 - 0.974 1.184 0.437 - - 463.364 | 463.381 | 463.297 -
20 - 1.019 1.032 0.423 - - 463.369 | 463.369 | 463.294 -
21 - 1.121 0.957 0.381 - - 463.377 | 463.363 | 463.286 -
22 - 1.138 0.941 0.336 - - 463.378 | 463.361 | 463.275 -
23 - 1.012 0.864 0.304 - - 463.367 | 463.354 | 463.268 -
24 - 0.896 0.764 0.288 - - 463.357 | 463.343 | 463.264 -
25 - 0.862 0.770 0.269 - - 463.353 | 463.344 | 463.259 -
26 - 0.847 0.716 0.319 - - 463.352 | 463.338 | 463.272 -
27 - 0.820 0.729 0.342 - - 463.349 | 463.339 | 463.278 -
28 0.564P 0.935 0.720 0.335 - 463.318P | 463.360 | 463.338 | 463.276 -
29 0.709 1.275 0.757 0.299 - 463.337 463.389 | 463.343 | 463.266 -
30 0.995 1.216 0.685 0.256 - 463.367 463.384 | 463.334 | 463.254 -
31 1.142 - 0.922 0.240 - 463.379 463.360 | 463.251 -
MIN 0.564 0.820 0.636 0.240 0.149 463.318 463.349 | 463.328 | 463.251 463.216
MEAN | 0.852 1.158 0.937 0.418 0.216 463.350 463.378 | 463.359 | 463.291 463.240
MAX 1.142 1.655 1.592 0.774 0.325 463.379 463.413 | 463.408 | 463.343 463.270
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Table A4.4-3 Discharge Sheet — Ursula Lake (Lake E10) Outlet, 30 May 2014
Discharge Measurement Summary Date Generated: Mon Jen 12 2015
File Information Site Details
File Name E10.WAD Site Name
Start Date and Time 2014/05/30 08:32:27 Operator(s) DC CD
System Information Units  (Meticunits) | | Discharge Uncertain
Sensor Type FlowTracker | | Distance m Category 1SO Stats
Serial # P4017 Velocity mfs Accuracy 10 1.0
CPU Firmware Version 39 Area m”~2 Depth 0.3% 3.9%)
Software Ver 2.30 Discharge m”3/s Velocity 1.7% 5500
Mounting Correction 0.0% Width 01% _ 0.1%
Summary Method :ﬂ:: :
Averaging Int. 15 # Stations 19 # Stations
Start Edge LEW  Total Width 9.000 Overall 3.9%9 __6.9%
Mean SNR 48.7 dB Total Area 2.160
Mean Temp 1.729C Mean Depth 0.240
Disch. Equation Mid-Section Mean Velocity 0.4197
Total Discharge 0.9066
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 08:32 0.0 None| __ 0.000 0.0 0.0 0.0000; 10000000 0.000 00000 0
1| _08:32| 050 06| _0.340] 06| 0136 00831 100| 00831 01720 00191 16
2| _o08:33] 100 0.6| _ 0.380] 06| 0.152| 04323 1.00| 04323 0.19| o0821] 9.1
3| _08:39] 1.50 06| __0.280, 06| 0.112| 04932 1.00| 04932\ 0.190| 0.06%| 7.6
4| 08:36| 200 06| 0.280, 06| 0112  0.5317] 100 05317 0.1490| 00744 8.2
5| o8:37] 250 0.6 0.260) 06|  0.104] 06553 1.00] 06553 0130 00852 9.4
6 08:37 3.00 06  0.260 06 0104 0.5/62 100[ 05762 0130 00749 8.3]
7| 08:39 3.50 06 0320 06 0128 0.5732 100 05732 0.60 00917 10.1
8 08:40 4.00 06 0.340 06 0.136 04339 100 04339 o0.470 00738 8.1
9| 08:42| .50 0.6 0.340] 06| 0136 01221 1.00] 01221 0.1720| 00208 2.3
100 08:44 5.00 06 0.240 06 0096 0.2650 100 02650 0.20 00318 3.5
11| 08:45 5.50 06  0.260 06 0104  0.5241 100 05241 0.30] 00681 7.5
12 08:46, 6.00 06  0.200 06 0080 0.5081 100 05081 0.100{ 00508 56
13 08:47_6.50 06 0.220 06 0088 0484 100 04842 o.10] 00533 59
14 08:47] 7.00 06  0.200 06 0080 0.3077 100 0.3077] 0.00[ 00308 3.4
15 08:48  7.50 06  0.140 06 005 0.2612 100 02612 0070 00183 20]
16 08:49 _8.00 06 0.200 06 0080 0.5376 100 05376 _0.100] 00538 59|
17l 08:50 _8.50 06 0 06 0024 0.4557 100 04557 003 00137 1.5]
[ 18 08:50, _9.00 0 0.0 0.0 __0.0000) 10000000 0000 00000 00|
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Table A4.4-4 Discharge Sheet — Ursula Lake (Lake E10) Outlet, 7 June 2014
Discharge Measurement Summary ks et o e A
File Information Site Details
File Name E10JUN7.WAD Site Name
Start Date and Time 2014/06/07 13:53:15 Operator(s) DC CD
System Information (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker m Category 1S0 Stats
Serial # P4017 mfs Accuracy 1.0% 10
CPU Firmware Version 39 m~2 Depth 0.4% 2.9%)
Software Ver 2.30 m”~3fs Velocity 209 7.0%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Mmf’ :;:: :
Averaging Int. 15 # Stations 18 # Stations
Start Edge LEW  Total Width 8.500 Overall 4199 7.7%]
Mean SNR 51.0 dB Total Area 2.260
Mean Temp 4.25 °C Mean Depth 0.266
Disch. Equation Mid-Section Mean Velocity 0.4045
Total Discharge 0.9142
Measurement Results
St | Clock | Loc | Method | Depth @ %Dep | MeasD Vel CorrfFact | MeanV | Area Flow | 9%Q
of 13:53 0.0 Nonel  0.000 0.0 0.0  0.0000 1000  00000] 0.000 0.0000 0
1| 13:53 0.50 06| 0.280 06| 0112 0.1319 100l 01319 o0.190] 00185 20|
13:54] 1.00 0.6 0.280 0 0.11 0.1971 1.00 0.1971] 0.1 0.0276 3.0}
3| 13:55 1.50 06| 0.260 0.6 0104, 0625 1.00| 06259 0.1 00814 8.9
4 13:56) 2.00 06| 0.280 06 011 0.7281 100 07281 0140  0.1019 11.1
S| 13:57| 2.50 06|  0.280 0.6 0.11% 0.7275 1000 07275 0.140  0.1019 11.1
6| 13:57] 3.00 06| 0.280 06| 0112, 06967 1.00| 06967 0.140, 0.09%5| 9.9
7| 13:58] 350 06| 0320 0.6 0.128)  0.49955 1.00| 09955 0.1 00713 7.8
8| 13:59| 4.00 0.6 0.300 0.6 0.120,  0.239 1.001 0.2399| 0.150| 00352 3.9
9| 14:00| 4.50 06|  0.390 06| 0136 0.1909 1.00| 01909 0.170| 0.0325| 3.5
10| 14:01| 500 06| 0420 06| 0168  0.3910 100l  o03110| 0.210, 00716| 7.8
11| 19:02| 5.50 06| 0300 06| 0120, 049978 1.00| 0478 0150 00672 7.3
12| 14:03  6.00 06|  0.300 0.6 0120 0.3301 100  03301] 0.150  0.0495 5.4}
13| 14:04] 6.50 06/  0.260 0.6 0.104__ 0.5753 1000 05753 0.130  0.07 8.
14| 14:04| 7.00 06| 0.260 06| 0104 0232 1.00] 02329 0.130| 00303 3.3
15 14:05 7.50 0.6 0.220 06 0088  0.3046 1000 03046 0.1100 00335 3.7
16| _14:06| 8.00 06| 0140 0.6 005, 0.3807 1.00| 03807 0.070| 00266 2.9
17| __14:06] _8.50 Nonel __0.000 0.0 0 0.0 1 0 0 0.0 0
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Table A4.4-5 Discharge Sheet — Ursula Lake (Lake E10) Outlet, 26 June 2014
Discharge Measurement Summary Dete Generated: Tha i 10 2014
Fle Information Site Details
Fie Name E1QIUN25 WAD Ste Name
st Date snd Time 2014/05/25 13:17:49 Operator(s) DC KB
System Information Units  (Metrcunrs) | | Discharge Uncertainty
Serzor Type RowTracker Ditance m Category = ISO  Stats
Serial 2 24017 Velocy m/s Axuracy 1.0% 10%
CPU Firmw are Version 3.9 Ares m*2 D=t 0.3% 3.7%
Software Ver 230 Dixcharge m~3s Velooity 0.9% 3.4%)
Mounling Correction 0.0% Wedm 0. “5: 0.1%)
= e —
Averaging Int. 20 # Stalions 2 - —
et Edge LEwW Totsl Wikh 8.400 Overall i
Mean SNR 449a8 Totsl Area 1904
Mean Terp 851°C  Masn Degtn 0227
Disch. Equalion Mid-Section  Mean Veloaly 0.4305
Total Discharge 0.9347
Measurement Results
S Clock Loc | Method Depth %%Dep MexsD Vel Corrffad | MeanV | Area | Flow  %Q
o 1327 0.00 None  0.000 0.0 00  0.0000 100 00000 0000 00000 00
A 131§ 050 06 0.100 08 0040 04854 100 O4ss4 0050 00243 28
1321 1.00 0.6 0.140 05 0035 05455 100 0 0.070 omu{ 41
3 1321 150 0.6 0.150 05 0054 03105 100 03108 0072 c
% 1324 180 08 0220 05  oges 0-% 100 0759 0088 Oﬁ
s 1328 230 0.6 0.250 0 0.104 0. 100 0. 0.104 91
1327, 270 0.6 0.300 06 0120 07250 100 O 0.120 :;3 93
1328 3.10 0.6 0.280 0.5 0.212 05327 100 08327 0212 O 75
1329 330 0§ o0z 05 oz 0% ioo o 011z 00830 &7
1330 350 0.6 _ 0.260 0 0.104 0.1 100 0% 0104 00207 22
0 1332 430 0.6 0.3%0 0.5 0.152 0.2 100 02217 0152 00184 20
1 1333 470 0.6 0.380 05 0.144  0.1927 100 0.1927] 0.144 00277 30
13 5.10 0.6 0.300 05 0120 0433 100 0433 o 120 O 35
3 1335 5.0 0.6 0.340 05 0.135 04580 100 0
:j u:nj 550 0.6 0.2%0 05 0116 05173 100 o082 Eﬁ
15 1337 830 0.6 024 08 009§ 04535 200 04 d 0043
”“3‘ 1332 670 0.6 0.170 05 o%m 100 05020 %7 S_i_ a
17 1339 7.0 0.6 0.120 05 0 05350 100 05550
1340750 0.6 0.220 05 0088 0.4640 100 04840 ocss omad 4
19 134 750 0.6 0.100 05 0040 0.555% 100 o0.ssssl 0.040 . .
1342 830 0.6 0.180 05 0.054 om 100 O @om onm 20
21 1342 240 Nons  0.000 0.0 00 0O 100 0O 0.000 00000 00
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Table A4.4-6 Discharge Sheet — Ursula Lake (Lake E10) Outlet, 1 August 2014
& 2
Discharge Measurement Summary Date Generated: Frl Aug 15 2014
File Information Site Details
File Name E10AUG1.WAD Site Name
Start Date and Time 2014/08/01 09:52:23 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%|  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2%) 2.8%
Software Ver 2.30 Discharge m~3/s Velocity 1.1%  4.4%
Mounting Correction 0.0% Width 0.1%) 0. 1%
Summary Method oL .
Averaging Int. 20  # Stations 23 £ Stations 2.2 ]
Start Edge LEW Total Width 11.000 Overall 2% 2%
Mean SNR 14.7 dB Total Area 3.655
Mean Temp 13.10°C  Mean Depth 0.332
Disch. Equation Mid-Section Mean Velocity 0.2357
Total Disdlal'ge 0.8616
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0| 09:52 0.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000{ 0.000{ 0.0000( 0.0
1| 09:55| 0.50 0.6| 0.220 0.6 0.088| 0.2819 1.00| 0.2819] o0.110] 0.0310| 3.6)
2l 09:57 1.00 0.6, 0.280 0.6 0.112)  0.3920 1.00| 0.3920] 0.140| 0.0549] 6.4
3l 09:58 1.50 0.6/  0.350 0.6 0.140] 0.3806 1.00| 0.3806] 0.175 0.0666/ 7.7
4 09:59 2.00 0.6 0.320 0.6 0.128 0.2611 1.00 0.2611 0.160| 0.0418] 4.8]
S5 10:00, 2.50 0.6/ 0.310 0.6 0.124 0.3687 1.00 0.3687 0.155( 0.0571 6.6
6 10:00, 3.00 0.6, 0.380 0.6 0.152  0.2964 1.00| 0.2964 0.190| 0.0563 6.5
71 10:01 3.50 0.6,  0.380 0.6 0.152]  0.2228 1.00  0.2228] 0.190 0.0423 4.9|
8 10:02] 4.00 0.6/ 0.250 0.6 0.100, 0.2348 1.00 0.2348) 0.125( 0.0294 3.4]
9 10:03 4.50 0.6,  0.400 0.6 0.160| 0.2553 1.00| 0.2553 0.200{ 0.0511 5.9)
10| 10:04 5.00 0.6, 0.400 0.6 0.160, 0.1282 1.00, 0.12820 0.200] 0.0256/ 3.0}
11 10:05 5.50 0.6/ 0.400 0.6 0.160, 0.2534 1.00 0.2534 0.200, 0.0507 5.9]
12 10:06{ 6.00 0.6/ 0.420 0.6 0.168, 0.2265 1.00 0.2265 0.210 0.0476 5.5]
13 10:06 6.50 0.6, 0.400 0.6 0.160| 0.2287 100 0.2287] 0.200] 0.0457 5.3
14  10:07 7.00 0.6 0.480 0.6 0.192]  0.2027 1.00| 0.2027] 0.240| 0.0486 5.6
151 10:08{ 7.50 0.6/ 0.480 0.6 0.1920 0.1616 1.00 0.1616 0.240| 0.0388 4.5
16| 10:08 8.00 0.6 0.480 0.6 0.192 0.2108 1.00 0.2108/ 0.240, 0.0506, 5.9
17| 10:09 8.50 0.6, 0.340 0.6 0.136] 0.2119 1.00| 0.2119 0.170| 0.0360] 4.2|
18] 10:100 9.00 0.6, 0.320 0.6 0.128) 0.2116 1.000 0.2116] 0.160] 0.0339 3.9|
190 10:11 9.50 0.6/ 0.280 0.6 0.1120 0.1674 1.00 0.1674 0.140 0.0234 2.7']
20 10:11 10.00 0.6/ 0.200 0.6 0.080, 0.1756 1.00 0.1756/ 0.100] 0.0176] 2.0}
21 10:12] 10.50 0.6 0.220 0.6 0.088 0.1143 1.00| 0.1143 o0.1100 0.0126] 1.5}
22 10:12] 11.00 None|  0.000 0.0 0.0, 0.0000 1.00 0.0000 0.000] 0.0000 0.0
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Table A4.4-7 Discharge Sheet — Ursula Lake (Lake E10) Outlet, 19 September 2014

38

Discharge Measurement Summary Date Generated: Tue Nov 18 2014

File Information Site Details

File Name E10SEP19.WAD Site Name E10

Start Date and Time 2014/09/19 08:35:04 Qperator(s) CVKB

System Information Units (Metric Units) Discharge Uncertain

Sensor Type FlowTracker| | Distance m Category 150 Stats

Serial # P4017 Velocity m/s Accuracy 1.0%| 1.0%

CPU Firmware Version 3.9 Area m~2 Depth 0.4%| 5.0%

Software Ver 2.20 Discharge m~3/s Velocity 1.3%) 11.9%

B e m—

Averaging Int. 20 # Stations 21 # Stati >.4% 4

Start Edge LEW Total Width 9.500 g -

Mean SNR 16.4dB  Total Area 2.044 Overall 35 13.00%

Mean Temp 3.33°C Mean Depth 0.215

Disch. Equation Mid-Section Mean Velocity 0.0720

Total Discharge 0.1472

Measurement Results

St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 08:35 0.00 None|  0.000 0.0 0.0,  0.0000 1.00,  0.0000 0.000] 0.0000 0.0
1| 08:35| 0.10 0.6| 0.020 0.6 0.008| -0.0008 1.00| -0.0008| 0.005 0.0000 0.0]
2. 08:36 0.50 0.6 0.230 0.6] 0.092] 0.1603 1.00] 0.1603 0.104 0.0166| 11.3}
3 08:37 1.00 0.6 0.230 0.6 0.092] 0.1131 1.00] 0.1131 0.115 0.0130 8.8}
4 08:39 1.50 0.6] 0.270 0.6/ 0.108 -0.0026 1.00] -0.0026/ 0.135 -0.0004 -0.2}
5 08:420 2.00 0.6] 0.100 0.6  0.040 0.0694 1.00]  0.0694 0.050 0.0035 2.4
6 08:43 2.50 0.6, 0.130 0.6| 0.052 0.1133 1.00 0.1133] 0.065 0.0074 5.0)
7 08:44 3.00 0.6 0.140 0.6  0.056 0.1242 1.00| 0.1242 0.070, 0.0087 5.9]
8 08:45 3.50 0.6 0.210 0.6/ 0.084 0.1196 1.00] 0.1196 0.105 0.0126] 8.5|
9 08:46 4.00 0.6/ 0.250 0.6| 0.100 0.0231 1.00 0.0231 0.125 0.0029 Z.OI
10| 08:47] 4.50 0.6] 0.280 0.6] 0.112] 0.0762 1.000 0.0762] 0.140 0.0107 7.2
11 08:48] 5.00 0.6] 0.260 0.6 0.104  0.0935 1.00] 0.0935 0.130 0.0122] 8.3}
12| 08:49] 5.50 0.6 0.280 0.6f 0.112]  0.0869 1.00, 0.0868 0.140 0.0122 8.3]
13| 08:50 6.00 0.6/ 0.260 0.6 0.104 0.0795 1.000 0.0795 0.130| 0.0103 7.0
14 08:51 6.50 0.6/ 0.320 0.6| 0.128 0.0683 1.00 0.0683 0.160, 0.0109 7.4]
15| 08:51 7.00 0.6 0.320 0.6f 0.128] 0.0555 1.00] 0.0555 0.160 0.0089 6.0}
16| 08:52 7.50 0.6] 0.300 0.6 0.1200 0.0410 1.00] 0.0410, 0.150 0.0062 4.2}
17| 08:53 8.00 0.6] 0.260 0.6/ 0.104 0.0500 1.00,  0.0500 0.130] 0.0065 4.41
18| 08:54 8.50 0.6] 0.140 0.6  0.056 0.0411 1.00]  0.0411 0.070| 0.0029] 2.0

19| 08:55| 9.00 0.6| 0.120 0.6 0.048 0.0381 1.00 0.0381| 0.060| 0.0023| 1.6|
20/ 08:55 9.50 None/  0.000 0.0 0.0,  0.0000 1.00| 0.0000, 0.000 0.0000 0.0

A-124



2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project
”y DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
~ DIAMOND April 2015

A4.5 Lake G2 Outlet

Benchmark Coordinates UTM Zone 12
Easting 545888.491 m
Northing 7174288.034 m
Elevation 425.983 m (geodetic)
Datum Elevation 422.300 m (geodetic)

Table A4.5-1 2014 Hydrometric Data at Lake G2 Outlet Station

Water Surface Transducer Transducer Tra,xlsegﬂcer Measured

Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m3s)

26-Apr-2014 12:30 - -- -- -- -- Frozen to bottom

29-May-2014 14:10 422.853 0.538 422.315 422.321 0.553 5.228
5-Jun-2014 14:50 422.681 0.370 422.311 0.381 3.514
22-Jun-2014 09:20 422.793 0.484 422.309 0.493 6.367
1-Aug-2014 14:20 422.652 0.318 422.334 0.352 3.847
19-Sep-2014 09:50 422.525 0.192 422.333 0.225 1.000
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Figure A4.5-1 2014 Open-Water Stage-Discharge Rating Curve at Lake G2 Outlet Station
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Table A4.5-2 Lake G2 Outlet, 2014 Mean Daily Discharge and Water Surface Elevation
Discharge (m®/s) Water Surface Elevation (m, geodetic)
DATE May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 4346 | 3.778 | 2.846 0.876 - 422734 | 422704 | 422.650 422.492
2 - 4336 | 3.621 | 2585 0.881 - 422734 | 422.696 | 422.633 422.492
3 - 3.928 | 3542 | 2527 0.815 - 422712 | 422.691 | 422.629 422.485
4 - 3.618 | 3.518 | 2.495 0.943 - 422695 | 422.690 | 422.627 422.497
5 - 3.607 | 3.319 | 2.360 1.051 - 422695 | 422.678 | 422.618 422.510
6 - 3.593 | 3.419 | 2.387 1.056 - 422694 | 422.684 | 422.620 422510
7 - 3.702 | 3.370 | 2312 1.144 - 422,700 | 422.681 | 422.614 422,518
8 - 4,004 | 3.272 | 2.091 1.141 - 422,717 | 422.676 | 422.599 422,518
9 - 4336 | 3.142 | 1.851 1.064 - 422,734 | 422.668 | 422.581 422,511
10 - 4849 | 3.024 | 1.803 0.940 - 422,759 | 422.661 | 422577 422.498
11 - 5418 | 3.293 | 1.797 0.937 - 422,786 | 422.677 | 422.576 422.498
12 - 5457 | 3.066 | 1.594 1.048 - 422,788 | 422.663 | 422.560 422.510
13 - 5428 | 2.856 | 1.604 0.951 - 422,787 | 422.650 | 422.561 422.500
14 - 5759 | 2.670 | 1.661 1.028 - 422.802 | 422.639 | 422.566 422.507
15 - 5910 | 2.623 | 1.561 1.060 - 422.808 | 422.636 | 422.557 422,511
16 - 5981 | 3.367 | 1.479 0.998 - 422811 | 422.680 | 422.550 422.505
17 - 5.671 | 4.078 | 1.582 0.946 - 422798 | 422.720 | 422558 422.499
18 - 5.660 | 4.450 | 1.580 | 0.888P - 422797 | 422.740 | 422559 422.493P
19 - 5.543 | 4.503 | 1.481 - - 422792 | 422.742 | 422550 -
20 - 5533 | 4.471 | 1.332 - - 422,791 | 422.741 | 422537 -
21 - 5.691 | 4.379 | 1.259 - - 422,799 | 422736 | 422.531 -
22 - 5.698 | 4.310 | 1.137 - - 422,799 | 422732 | 422519 -
23 - 5181 | 4.175 | 1.013 - - 422775 | 422.725 | 422.506 -
24 - 4731 | 3.910 | 0.924 - - 422,753 | 422711 | 422.497 -
25 - 4529 | 3.732 | 0.899 - - 422,743 | 422702 | 422.494 -
26 - 4.401 | 3524 | 0.961 - - 422737 | 422.690 | 422.500 -
27 - 4206 | 3.436 | 1.110 - - 422727 | 422.685 | 422515 -
28 8.879P | 4.195 | 3.252 | 1.083 - 422.926P 422726 | 422.674 | 422513 -
29 7.612 4357 | 3.172 | 0.956 - 422.878 422735 | 422.670 | 422.500 -
30 6.083 4110 | 2997 | 0.924 - 422.815 422722 | 422.659 | 422.497 -
31 5.074 - 3.133 | 0.910 - 422.770 - 422.667 | 422.495 -
MIN 5.074 3.593 | 2.623 | 0.899 0.815 422.770 422,694 | 422.636 | 422.494 422.485
MEAN 6.912 4793 | 3529 | 1.616 0.987 422.847 422755 | 422.689 | 422.558 422,503
MAX 8.879 5981 | 4.503 | 2.846 1.144 422.926 422811 | 422.742 | 422.650 422,518
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Table A4.5-3 Discharge Sheet — Lake G2 Outlet, 29 May 2014

Discharge Measurement Summary Date Gensrated: Wadl 3142015

File Information Site Details

File Name G2MAY29.WAD Site Name G2

Start Date and Time 2014/05/29 16:19:22 | Operator(s) DCCD

System Information Units  (Meticunits) | | Discharge Uncertain

Sensor Type FlowTracker | | Distance m Category 1S0 Stats

Serial # P4017 Velocity mfs Accuracy 1.0% 1.0%

CPU Firmware Version 39 Area mn2 Depth 0.1% 1.3%

Software Ver 2.30 Discharge m*3fs | | Velocity 0.6% 3.1%

Mounting Correction 0.0% Width 0.1% _ 0.1%

Summary Metod :g:: :

Averaging Int. 15 # Stations 33 # Stations :

Start Edge LBW  Total Width 50.000 Overall 224 3.5%)

Mean SNR 21.4dB Total Area 19.403

Mean Temp 203°C Mean Depth 0.388

Disch. Equation Mid-Section Mean Velocity 0.2695

Total Discharge 5.2284

Measurement Results _

St | Clock | Loc Method | Depth | %Dep | MeasD | Vel CorrFact | MeanV | Area | Flow |%0Q
0 16:19  0.00| None, _ 0.000) 0.0 0.0 0.0000 1. 0.0000 _0.000] 0.0000{ 0.0
1| 16:49)  0.27) 0.6, 0.240 06| 0096 0.2933 100 02933\ 0.290| 0.0704| 1.3
2 16:19 200 0.6 0.200 06| 0080 0.0740 1.00| o070l 0373 00276] 0.5
3| _16:20, _4.00 0.6 0.900 66| 0160 _0.2067 1.00| 02067 0800 01654 3.2
4 16:21]  6.00] 0 0.600 0. 0.2 0.2758 1. 0.27 1.200 0.3310, 6.
5 1622 8 0.2/0 0.760 0. 0.6 0.3157 1 0.2665 1.140] 0.3039] 5.
5 16:23  8.00 0.2/0. 0.760 0.8 0152 0.2174 |
6 1624 9 058/0.2  0.700 0.2  0.560 0.3215 1.00] 0.2502 0.700] 0.1752 34

% 16:24 _ 9.00, 0.8/0.2,  0.700 0. 0.140(  0.1790| |
16:25 _ 10.00) 0.2/0.8 _ 0.740 0.2 0.592 0.3388 1.00] 0.2827] 0.740] 0.2092{ 4.0
7| 16:25  10.00| 0.2/0 0.740 0.8  0.148  0.2266 |
8 16:27  11.00 08/0.2  0.740 0.2 0592 03428 100 0.2963 0740 02193 4.
8  16:26 11.00] 0.8/0.2  0.740 0. 0.148  0.2499, | gI
9 16:27] 12.00 0.2/0 0.800 0.2 0640 0.33 1. 0.2715 0300 02172 4.3
o 16:28  12.00) 0.2/0 0.800 0.5 0.160 0.209
10| 16:29  13.00] 0.8/0.2 0820 0.2 0656 0.3579 1.00] 0.2662 0820 02183 4.
10 16:28  13.00 08/0.2 0820 0. 0.164  0.1745) |
11 16:29  14.00 0.2/0 0.840 0.2 0672 03 1% 0.2776, 0840 0.2332| 4.5
11 16:30  14.00 0.2/0 0.840 0.8  0.168 0.198
120 16:31 15 0.2/0.6/0 0.820 0. 06 0.41 1.00, _0.33 0820 02731 5.2
12| 16:32 15 0.2/0.6/0 08 06 03 0.
12, 16:31 1500/ 0.2/06/08 usz_u] 0.8 0.164 0.1810
13| 16:33 16.00 0.8/0.2| 0820 0.2| 0656 0.3683 1.060|  0.3080| 0.820| 0.2526| 4.8
13 16:33_16.00 0.5/0.2| _0.820 0.8 0.164)  0.2478
14 16:34_ 17.00| 0.2/0.8  0.860 0.2 0688 04025 1.00, _ 0.3381] 0860 0.2908{ 5.6
14 16:35  17.00, 0.2/0 0 08 0474 0.2737 |
15 16:36  18.00 08/0.2 0 0.2 0688 0.3812 1.00] 0.3450 0860 0.2967| 5.7
15 16:35 18.00 0.8/0.2  0.860| 0.5  0.74 0.3088 | |
| 16 16:36 19 o.zm% 0860 02 0688 04079 1.00  0.3659 0860 03147 6.0)

16]  16:37 19% 0.2/0. 0.860) 0.8 172 0.3240]

17| 16:38 20 0.8/0.2  0.800 0.2 0.640 0.398ﬂ 1. 0.3211] 0300 0.2569] 4.9

17| _16:38 2000, 08/0.2 0300 0.8 0.160 0.2435

18, 16:39  21.00 0.2/08 0720 0.2 0.576| 0.3877 100 02235\ 0.720| 0.1609| 3.1

18| 16:40) _21.00 0.2/0.8 0720 0.8 0.144) _0.0593

19 16:41 22 0.8/0.2  0.640 0. 0.512  0.3953] L 0.3333 0640 02133 4.1

19 16:41 22% 08/02 0 0. 0.128 0.2714

16:42 23@1 ogi o.g o.q 0.224 0. 1. 0.2888 _ 0.560| 0.1617] 3.1

21| 16:93 24.00 0.6, 0.980 06| 0192 0.2829 .wal 0.2829] 0.960| 0.2716 5.2

22| 16:43 27 0 0.400 0. 0.160| _0.2805] 1.% 0.2805 _1.000] 0.2805( 5.4

23 16:45  29.00 0.6 0.180 0.6 0074 0.2668 L 0.2668  0.360] 0.0960{ 1

24 16:53  31.00 0 0.100 0.6 0040 0.2041 1.00,  0.2041 0.200[ 0.0 0.

25 16:54  33.00 0 0.050 0.6 0020 0.1292 1.00f 01202 0.125 0.0162[ 0.

16:55  36.00 0 0.050 0.6 0020 0.0976 1.00  0.0976 0.25 00122 0.

% 16:56__ 38.00) 0 0.14 0.6 0056 0.1436 1.00,  0.1436  0.280 0.0402| 0.
16:57__ 40.00) 0 0.1 0.6 0048 0.1719 1 0.1719  0.240, 0.0413 0.

29| 16:57 42.00 0.6 0120 06| 0048 0.0901 1.000 00901 0.290| 0.009| 0.2
30| 16:58 44.00 0.6 0.120] 0.6|  0.048]  0.0610) 1.00] 00610 0.360] 0.0220| 0.4

. 0.060] 0.6 0024 00370 1. 0.0 0.180| 0.0067| 0.1

00 0.0__0.0000 1 0. 0 0.0 0.

A-128

April 2015



b DOMINION
DIAMOND

2014 Surface Water and Hydrology Supplemental Baseline Report

Jay Project

Appendix A, Hydrometric Data from the 2014 Field Season

Table A4.5-4 Discharge Sheet — Lake G2 Outlet, 5 June 2014
Discharge Measurement Summary R
File Information Site Details
File Name G2.WAD Site Name
Start Date and Time 2014/06/05 14:49:38 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertain
Sensor Type FlowTracker Distance m Category IS0 Stats
Serial # P4017 Velocity mfs Accuracy 1.0%  1.0%
CPU Firmware Version 39 Area m~2 Depth 0.1% 0.7%
Software Ver 2.30 | Discharge m”3fs Velocity 0.8% 2,39
Mounting Correction 0.0% Width 01%__ 0.1%
Summary Pne L -
Averaging Int. 15 # Stations 26 # Stations
Start Edge LEBW  Total Width 26.000 Overall 2004 _2.6%
Mean SNR 13.6dB Total Area 11.060
Mean Temp 1.45°C Mean Depth 0425
Disch. Equation Mid-Section  Mean Velocity 0.3177
Total Discharge 3.5136
Measurement Results _
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorfFact | MeanV | Area Flow | %Q
0 14:49 0.0 Nonel  0.000 0.0 00/ 0.0000 1.00 00000 0.000[ 0.00000 0
1| 14:99 1.00 0.6\ 0180 06| _0072| 0.0388 100  oo3ss| oaso|  ooow| 02)
2| 14:50 2,00 06 0320 06 0128 02131 100 02131 0320 006824 19]
3 14:51)  3.00 0.6/ 0440 06| 0176 0.2098 100 02098 0440 0.0923 26|
4] 14:54  4.00 06 0460 06 0184  0.2624 100 02624 0460 0.1207 3.4|
5| 14:57 5.0 06 0.540 06 0216 0.2065 100 0.2065 0.540 0.1115 3.
6 14:53  6.00 06 0.520 06 0208 0.2 1000 0.2368 0.5200 0.1231] 3.5
7| 14:54  7.00 06  0.520 06 0208  0.2107 100 02107 0520 0.1096 3.1
| 8] 14:558 8.0 06 0.560 06| 0224 0.2930 100 0.2930  0.560] 0.1641] 4.7
9 14:56 9.00 06  0.580 06 0232  0.2830 100 0.2830] 0.580] 0.1641 4.7,
10[  14:57] 10.00 06 0620 06 0248  0.3334 100 03334 0620 0.2067 59|
11 14:57] 11.00 06 0640 06 0256  0.3868 100 0.3 0640  0.2476 7.0}
12{  14:58 12.00 06 0620 06| 0248  0.3749 1000 03749 0620 02324 66|
13 14:59 13.00 06 0620 06]  0.248  0.3878 1000 03878 0620 02404 68|
14]  15:00 14.00 06 0.600 06 0240 04224 100 04224 0600 0.2534 7.2
15 15:00 15.00 06  0.600 06| 0240 04151 100 04151 0600 0.2491 7.1
16]  15:01] 16.00 06 0.560 06 0224 04013 100 04013 0560 0.2247 6.
17{  15:02 17.00 06 0.520 06|  0.208 04092 1000 04092 05200 02128 5.H
18] 15:02 18.00 06 0.500 06 0200  0.3964 1000 0394 0500 0.1982 56
19 15:03 19.00 06 0460 06| 0184 0.2798 100 02798 0460 0.1287 3.
20[ 15:04]  20.00 06 0.380 06 0152  0.3602 1000 03602 0.380] 0.1369 3.
21 15:05 21.00 06  0.280 06 0112  0.3230 1000 03230 0.280] 0.0904 26
22| 15:06) 22.00 06  0.200 06 0080 0.2881 1000 0.2881] 0.2000 00576 16
23] 1507 23.00 06 0.160 06| 0064 0.2459 100 0.2459 0.60[ 00393 1.1
24] 15:07] 24.00 06  0.120 06| 0048  0.1927 1000 01927 0.180 00347 1.0}
25 15:07  26.00 None|  0.000 0.0 00/  0.0000 1.000  0.0000 0.000 0.0000 0.0}
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Discharge Sheet — Lake G2 Outlet, 22 June 2014

Discharge Measurement Summary Date Generated: Mon Jan 12 2015
File Information Site Details
File Name G2JUN22.WAD Site Name
Start Date and Time 2014/06/22 09:29:31 Operator(s) DC KB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1%j 0.8%
Software Ver 2.30 Discharge m~3/s Velocity 0.5% 1.8%
Mounting Correction 0.0% Width 0.1% 0.1%
summary e ——
Averaging Int. 20 # Stations 36 ] 3 2% 3.5%
Start Edge LEW Total Width 38.000 Overa : -
Mean SNR 21.5dB Total Area 16.130
Mean Temp 4.06 °C Mean Depth 0.424
Disch. Equation Mid-Section  Mean Velocity 0.3947
Total Discharge 6.3672
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel Corrfact | MeanV | Area | Flow | %0Q
0 09:29 0.00 None|  0.000 0.0 0.0,  0.0000] 1.000 0.0000] 0.000 0.0000 0.
1| 09:.29) 1.00 0.6| 0.040 0.6 0.016| 0.0014 1.00 0.0014] 0.060| 0.0001] 0.0
2 09:31] 3.00 0.6 0.060 0.6 0.024)  0.0869 1.000 0.0869 0.120 0.0104 0.2
3| 09:33] 5.00 0.6| 0.060. 0.6 0.024) 0.0003 1.00| 0.0003| 0.090, 0.0000 0.0
4/ 09:34  6.00 0.6 0.060 0.6/  0.024 0.1047, 1.00] 0.1047] 0.060 0.0063 0.1
5 09:37 7.00 0.6 0.100 0.6 0.040__ 0.2075) 1.00[ 0.2075 0.100] 0.0208 0.3
6 09:38  8.00 0.6 0.140 0.6 0.056  0.2969 1.00 0.2969 0.140/ 0.0416 0.7]
7| 09:39 9.00 0.6 0.180 0.6 0.072] 0.3409 1.000 0.3409 0.180, 0.0614 1.0}
% 09:40, 10.00 0.6  0.260 0.6 0.104  0.2802 1.000 0.2802) 0.260 0.0729 1.1
09:41] 11.00 0.6/ 0.340 0.6 0.136 0.3260 1.000 0.3260] 0.340 0.1108 1.7
10, 09:42 12.00 0.6/ 0.420 0.6 0.168  0.3296 1.000 0.3296 0.420, 0.1384 2.2
11|  09:43 13.00 0.6, 0.520 0.6 0.208  0.2995 1.000 0.2995 0.520/ 0.15 2.4
12| 09:44{ 14.00 0.6, 0.600 0.6 0.240  0.4258 1.00] 0.4258 0.600 0.2555 4.0|
13 09:46 15.00 0.6 0.740 0.6/ 0.296 0.3722 1.00  0.3722] 0.740] 0.2754] 4.3
14 09:47 16.000  0.2/0. 0.740 0.2l 0.592 0.5312 1.000 0.4670) 0.740, 0.3456 5.4|
14 09:49 16.00 0.2/0. 0.740 0.8 0.148 0.4029 |
15 09:50, 17.00 0.2/0.8  0.880 0.2 0.704] 0.5357 1.00 0.4656 0.880] 0.4097 6.4|
15 09:51 17.00 0.2/0.8  0.880 0.8 0.176 0.3955
16 09:52 18.00 0.2/0.8  0.880 0.2 0.704] 0.5419 1.000 0.4842 0.880, 0.4261 6.7
16 09:53 18.00 0.2/0. 0.880 0.@ 0.176] 0.4266
17 09:54 19.000  0.2/0. 0.840 0.2l 0.672 0.6017, 1.000 0.5240{ 0.840] 0.4402 6.9
17| 09:55 19.00  0.2/0. 0.840 0.8 0.168 0.4463
18 09:56 20.00 0.2/0.8  0.880 0.2l  0.704 0.5794 1.00] 0.4868 0.880] 0.4284] 6.7|
18 09:57_ 20.00  0.2/0.8  0.880 0.8 0.176 0.3942
19 09:58 21.00,  0.2/0.8  0.800 0.2l  0.640__ 0.5614 1.00] 0.4730] 0.800] 0.3784] 5.9
% 09:59 21.00 0.2/0.8  0.800 0.8 0.160  0.3847
2 10:00, 22.00 0.6 0.700 0.6 0.280,  0.4795 1.000 04795 0.700 0.3357 5.3
21 10:01] 23.00 0.6/  0.680 0.6 0.272)  0.4609 1.000 04609 0.680 0.3134 4.9
22 10:02, 24.00 0.6( 0.620 0.6 0.248  0.4668 1.000 04 0.620 0.2894! 4.5
23 10:03 25.00 0.6 0.600 0.6 0.240,  0.536%9 1.000 0.5369 0.600, 0.3221 5.1
24 10:04 26.00 0.6 0.560 0.6/  0.224  0.4717, 1.000 0.4717] 0.560 0.2642 4.1
25 10:05 27.00 0.6 0.540 0.6  0.216  0.4065 1.000 0.4065 0.540 0.2195 3.4|
26 10:06  28.00 0.6 0.520 0.6 0.208  0.3759 1.00, 0.3759 0.520 0.1955 3.1
27| 10:07, 29.00 0.6/ 0.520 0.6 0.208  0.3754 1.000 0.3754] 0.520, 0.1952 3.1
28 10:07, 30.00 0.6 0.560 0.6 0.224  0.2778 1.000 0.2778 0.560/ 0.1556 2.4}
29 10:08 31.00 0.6 0.560 0.6 0.224)  0.2968 1.000 0.2968 0.560 0.1662 2.6
30, 10:09 32.00 0.6 0.500 0.6 0.200,  0.2837 1.00f 0.2837] 0.500 0.1419 2.2
31 10:10; 33.00 0.6 0.440 0.6 0.176  0.2395 1.00  0.2395 0.440, 0.1054] 1.7
32, 10:12) 34.00 0.6 0.300 0.6 0.120, 0.1502 1.00 0.1502 0.300 0.0451 0.7
33 10:13] 35.00 0.6 0.200 0.6  0.080 0.1247 1.000 0.1247| 0.200] 0.0249 0.4
34/ 10:13] 36.00 0.6 0.120 0.6 0.048  0.0861 1.000 0.0861 0.180 0.0155 0.2
35 10:13 38.00 Nonel  0.000 0.0 0.0, 0.0000 1.00, 0.0000 0.000, 0.0000 0.0}
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Table A4.5-6 Discharge Sheet — Lake G2 Outlet, 1 August 2014

30

Discharge Measurement Summary Dt Gonarated: Fi Ausg 15 3014
File Information Site Details
File Name G1AUG1.WAD Site Name
Start Date and Time 2014/08/01 14:39:26 Operator(s) TE KB
System Information Units  (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1%  1.6%
Software Ver 2.30 Discharge m~3/s Velocity 0.7%  1.5%
Mount'l‘lg Correction 0.0% width 0.1% 0.1%
—" o
Averaging Int. 20 # Stations 28 L :
Start Edge LEW  Total Width 23.000 Overall 27% _2.4%]
Mean SNR 12.5dB Total Area 10.643
Mean Temp 1535 °C Mean Depth 0.463
Disch. Equation Mid-Section Mean Velocity 0.3615
Total Discharge 3.8471
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow |%Q
0 14:39  0.00 None 0.000 0.0 0.0, 0.0000 1.00 0.0000, 0.000, 0.0000, 0.0
] 1439 2.00 0.6 0.120 0.6 0.048| 0.1554 1.00] 0.1554 0.165 0.0256] 0.7
2 1440  2.75 0.6  0.160 0.6 0.064 0.1892 1.00] 0.1892] 0.120 0.0227 0.6
3 14:42] 3.50 0.6]  0.240 0.6 0.096] 0.2195 1.00| 0.2195 0.180 0.0395 1.0
4 1443  4.25 0.6/  0.350 0.6 0.140| 0.2803 1.00] 0.2803| 0.263 0.0736] 1.9]
5  14:43] 5.00 0.6 0.400 0.6 0.160] 0.2876 1.00 0.2876] 0.300, 0.0863 2.2
6 1444 5.75 0.6]  0.460 0.6 0.184 0.3561 1.00] 0.3561 0.345 0.1229] 3.2
7 14:45 6.50 0.6/  0.500 0.6 0.200] 0.2698 1.00] 0.2698| 0.375 0.1012] 2.8
8 14:46 7.25 0.6] 0.660 0.6 0.264 0.3347 1.00| 0.3347 0.495 0.1657 4.3
9 1447 8.00 0.6  0.700 0.6 0.280| 0.3434 1.00] 0.3434 0.525 0.1803 4.7
10] 1448/ 8.75 0.6| 0.740 0.6 0.296/ 0.3199 1.00 0.3199) 0.555 0.1775 4.6
11 14:51 9.50 0.6 0.740 0.6 0.296| 0.3574 1.00| 0.3574 0.555 0.1984 5.2
12| 14:52 10.25 0.6/ 0.750 0.6 0.300] 0.3727 1.00] 0.3727] 0.563 0.2096] 5.4
13| 14:53 11.00 0.6 0.700 0.6 0.280] 0.4320 1.00 0.4320] 0.525 0.2268] 5.9|
14  14:53 11.75] 0.6/ 0.740 0.6 0.296| 0.4413 1.00 0.4413 0.555 0.2449] 6.4
15| 14:54 12.50 0.6 0.620 0.6 0.248 0.4658 1.00 0.4658 0.465 0.2166| 5.6|
16] 14:55/ 13.25] 0.6  0.600 0.6 0.240| 0.4644 1.00]  0.4644 0.450 0.2090/ 5.4
17 14:56 14.00 0.6  0.600 0.6 0.240| 0.4644 1.00] 0.4644 0.450] 0.2090] 5.4
18]  14:56| 14.75 0.6 0.580 0.6 0.2321  0.4608 1.00 0.4608] 0.435 0.2004 5.2|
19] 14:57 15.50 0.6  0.580 0.6 0.232]  0.4201 1.00]  0.4201 0.435 0.1827 4.8]
200 14:58 16.25 0.6 0.560 0.6, 0.224 0.4186 1.00] 0.4186| 0.420| 0.1758] 4.6
21  14:59| 17.00 0.6| 0.520 0.6 0.208] 0.3905 1.00 0.3905 0.390, 0.1523 4.0
22 15:00, 17.75 0.6  0.500 0.6 0.200] 0.3412 1.00] 0.3412) 0.375] 0.1280] 3.3
231 15:01 18.50 0.6| 0.480 0.6 0.1921 0.2663 1.00 0.2663 0.360| 0.0959 2.5
24 15:02 19.25 0.6]  0.500 0.6 0.200] 0.2528 1.00]  0.2528] 0.375 0.0948 2.5
25 15:03  20.00 0.6  0.300 0.6 0.120] 0.3360 1.00] 0.3360| 0.338] 0.1134 2.9|
26| 15:04 21.50 0.6 0.420 0.6 0.168] 0.3083 1.00 0.3083 0.630, 0.1942] 5.0
27 15:04 23.00 None|  0.000 0.0 0.0/ 0.0000 1.00[  0.0000| 0.000/ 0.0000/ 0.0
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Table A4.5-7 Discharge Sheet — Lake G2 Outlet, 19 September 2014

Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name G2SEPT19.WAD Site Name
Start Date and Time 2014/09/19 10:02:43 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category IS0 | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m*2 Depth 0.1% 0.8%)
Software Ver 2.20 Discharge m~3/s Velocity 0.7%  2.3%
— oo
Averaging Int. 20 # Stations 35 Stati 1‘ o]
Start Edge LEW Total Width 19.400 # Stations : 3
Mean SNR 13.2d8  Total Area 5.856 Overall 25% _26%
Mean Temp 3.15°C Mean Depth 0.302
Disch. Equation Mid-Section Mean Velocity 0.1708
Total Discharge 1.0003
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 10:02 4.00 Nongj 0.000 0.0 0.0 0.0000 1.00[ 0.0000, 0.000 0.0000 0.0
1| 10:02 500 0.6| 0.100 0.6| 004 0.0i13 Loo| 0.0113] 0.075 0.0008] 0.1}
2l 10:04 5.50 0.6 0.150 0.6  0.060] 0.0372 .00, 0.0372| 0.075 0.0028] 0.3
3 10:05  6.00 0.6 0.180 0.6 0.072  0.0638, 1.00] 0.0638 0.090 0.0057 0.6
4 10:06  6.50 0.6 0.200 0.6/ 0.080] 0.0563 1.00|  0.0563] 0.100] 0.0056/ 0.5
S 10:07  7.00 0.6 0.250 0.6 0.100] 0.0486 1,00{ 0.0486 0.125( 0.0061] 0.6
6 10:08  7.50 0.6  0.280 0.6 0.112] 0.1179 1.00]  0.1179] 0.140] 0.0165 1.7
7| 10:09) 8.00 0.6 0.320 0.6| 0.128] 0.1548 1.00|  0.1548] 0.160] 0.0248 2.5
8 10:09  8.50 0.6/ 0.320 0.6 0.128| 0.1617 1.00] 0.1617 0.160] 0.0255 2.6
g 10:11 9.00 0.6 0.380 0.6 0.152 0.1794 1.000 0.1794 0.190, 0.0341 3.4
100 10:11 9.50 0.6 0.380 0.6 0.152 0.2344 .00 0.2344 0.190] 0.0445 4.5
11 10:12] 10.00 0.6] 0.420 0.6 0.168| 0.2483 1,00 0.2483 0.210[ 0.0521 5.2
12 10:13 10.50 0.6 0.420 0.6 0.168] 0.2633 1.00| 0.2633 0.210] 0.0553 5.5
13| 10:13 11.00 0.6  0.420 0.6l 0.168) 0.3222 100, 0.3222| 0.210, 0.0677 6.8}
14 10:14 11.50 0.6/ 0.450 0.6 0.180| 0.2441 1,000 0.2441 0.225 0.0549, 5.5
15 10:15 12.00 0.6  0.450 0.6 0.180 0.3141 1.00| 0.3141 0.225 0.0707 7.1
16| 10:18] 12.50 0.6 0.430 0.6 0.192] 0.2722 1.00] 0.2722| 0.240, 0.0653 6.5
17 10:16] 13.00 0.6  0.480 0.6 0.192 0.2588 1,00  0.2588] 0.240] 0.0621 6.2
18] 10:17] 13.50 0.6  0.460 0.6| 0.184 0.287 1.00| 0.2876] 0.230] 0.0661 6.5
19 10:18 14.00 0.6 0.440 0.6  0.176] 0.2374 1.00|  0.2374 0.220] 0.0522| 5.2
20, 10:19 14.50 0.6 0.440 0.6| 0.176] 0.2190 1.00|  0.2190] 0.220] 0.0482 4.8]
21 10:19 15.00 0.6 0.420 0.6 0.168 0.2112 1,00 0.2112] 0.210] 0.0444 4.4
22 10:20, 15.50 0.6/ 0.420 0.6 0.168| 0.1679 1.00] 0.1679| 0.210] 0.0353 3.5
23 10:21  16.00 0.6  0.400 0.6| 0.160| 0.1638) 1.00] 0.1636] 0.200 0.0327 3.3}
24 10:21  16.50 0.6 0.370 0.6/ 0.148] 0.1251 1.00|  0.1251 0.185 0.0231 2.3
25 10:22 17.00 0.6 0.390 0.6 0.156| 0.1187 .00 0.1187] 0.195 0.0231 2.3
26 10:23  17.50 0.6 0.340 0.6 0.136] 0.1053 1.00] 0.1053 0.170 0.0179 1.8}
27| 10:23, 18.00 0.6| 0340 0.6 0.136| 0.0828 1.00| 0.0828| 0.170| 0.0141| 1.4
28| 10:26| 18.50 0.6| 0.300 0.6 0.120| 0.0714 1.00| 0.0714| 0.150) 0.0107| 1.1
29 10:26] 19.00 0.6  0.300 0.6 0.120 0.0643 1,00 0.0643 0.225 0.0145 1.4
30| 10:27) 20.00 0.6| 0240 0.6 0.096| 0.0509 00| 0.0509| 0.240] 0.0122| 12|
31 10:28] 21.00 0.6 0.190 0.6  0.076] 0.0409 1.00] 0.0409] 0.228) 0.0093 0.9]
32| 10:30| 22.40 0.6| 0.080 0.6 0.032| 0.0051 1.00| 0.0051| 0.088 0.0004| 0.0
33| 10:31] 23.20 0.6| 0.100 0.6 0.040| 0.0192 1.00| 0.0192| 0.050 0.0010| 0.1
34 10:31 23.40 None|  0.000 0.0 0.0  0.0000 1,000 0.0000 0.000, 0.0000( 0.0

A-132



2014 Surface Water and Hydrology Supplemental Baseline Report
Jay Project

”y DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
=a® DIAMOND April 2015

A4.6 Lake I1A Outlet

Benchmark Coordinates UTM Zone 12
Easting 552994.659 m
Northing 7170975.573 m
Elevation 425.405 m (geodetic)
Datum Elevation 424.190 m (geodetic)

Table A4.6-1 2014 Hydrometric Data at Lake I1A Outlet Station

Mean

Water Surface Transducer Transducer Transducer Measured

Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m3s)
1-Jun-2014 13:10 424.861 0.273 424,588 424.547 0.671 4.893
7-Jun-2014 12:30 424.836 0.263 424,573 0.646 4.331
23-Jun-2014 09:20 424.909 0.352 424,557 0.719 5.487
31-Jul-2014 14:00 424.758 0.286 424.472 0.568 3.236
19-Sep-2014 10:50 424.626 -- -- 0.436 0.971

Note: The Barologger for atmospheric pressure corrections was removed on September 18, and thus, no transducer corrections
were possible for September 19.

Specific site conditions at the lake outlet (boulder outlet channel with interstitial flow) make for a difficult
discharge measurement at low flows. Therefore, the discharge measurement data from September has
a low confidence level. Further data collection may provide more information for the site specifics. This is
discussed in the main report.
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Figure A4.6-1 Open-Water 2014 Stage-Discharge Rating Curve at Lake I11A Outlet Station
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Table A4.6-2 Lake I1A Outlet, 2014 Mean Daily Discharge and Water Surface Elevation
Discharge Water Surface Elevation
(m%s) (m, geodetic)
DATE May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 4874 5.249 3.460 2.293 - 424.852 | 424.867 | 424.789 424.720
2 - 5.398 4.965 3.266 2.266 - 424.873 | 424.856 | 424.779 424.718
3 - 5.352 4.833 3.247 2.247 - 424.871 | 424.851 | 424.778 424,717
4 - 5.190 4.854 3.188 2.351 - 424.865 | 424.851 | 424.774 424,724
5 - 5.106 4.670 3.127 2.413 - 424.862 | 424.844 | 424.771 424,728
6 -- 4.808 4.816 3.285 2.462 -- 424.850 | 424.850 | 424.780 424,732
7 - 4.396 4.806 3.122 2.457 - 424.832 | 424.850 | 424.771 424,731
8 -- 4.178 4,728 2.882 2.427 -- 424.823 | 424.846 | 424.757 424,729
9 - 4.064 4.634 2.679 2.347 - 424.818 | 424.842 | 424.745 424,724
10 - 4.151 4.549 2.706 2.275 - 424.822 | 424.839 | 424.747 424.719
11 - 4.861 4.757 2.728 2.334 - 424.852 | 424.848 | 424.748 424.723
12 - 5.002 4.537 2.559 2511 - 424.857 | 424.839 | 424.738 424.735
13 - 5.005 4.330 2.595 2.381 - 424.858 | 424.830 | 424.740 424.726
14 - 5.381 4.124 2.680 2.510 - 424.872 | 424.821 | 424.745 424.735
15 - 5.670 4.047 2.659 2.576 - 424.883 | 424.817 | 424.744 424.739
16 -- 5.826 4.486 2.626 2.502 -- 424.888 | 424.836 | 424.742 424,734
17 - 5.537 4.613 2.799 2.441 - 424.878 | 424.842 | 424.752 424,730
18 - 5.443 4.617 3.020 2.333P - 424.874 | 424.842 | 424.765 424.723P
19 - 5.561 4.554 2.959 -- - 424.879 | 424.839 | 424.762 --
20 -- 5.772 4.331 2.820 -- -- 424.886 | 424.830 | 424.754 -
21 - 6.141 4.161 2.765 -- - 424.899 | 424.822 | 424.750 --
22 - 6.289 4.037 2.659 -- - 424904 | 424.817 | 424.744 --
23 - 6.050 3.920 2.535 -- - 424.896 | 424.811 | 424.736 --
24 - 5.722 3.709 2.461 -- - 424.884 | 424.801 | 424.732 --
25 - 5.655 3.616 2.442 -- - 424.882 | 424.797 | 424.730 --
26 - 5.688 3.506 2.451 -- - 424.883 | 424.791 | 424.731 --
27 - 5.500 3.531 2.539 -- - 424.876 | 424.792 | 424.736 --
28 -- 5.493 3.445 2.479 -- -- 424.876 | 424.788 | 424.733 -
29 4.152P 5.618 3.455 2.442 -- 424.822P 424.881 | 424.789 | 424.730 --
30 4.464 5.432 3.368 2.386 -- 424.836 424.874 | 424.784 | 424.726 --
31 4.694 -- 3.617 2.354 -- 424.845 - 424797 | 424.724 --
MIN 4.152 4.064 3.368 2.354 2.247 424.822 424.818 | 424.784 | 424.724 424,717
MEAN 4.437 5.305 4.286 2.772 2.396 424.834 424.868 | 424.827 | 424.750 424,727
MAX 4.694 6.289 5.249 3.460 2.576 424.845 424904 | 424.867 | 424.789 424.739
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Table A4.6-3 Discharge Sheet — Lake I1A Outlet, 1 June 2014
L -
=2
Discharge Measurement Summary e B B s
File Information Site Details
Filz Name I1A_Junel.WAD Site Name
Start Date and Time 2014/05/01 13:05:42 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 1S0 Stats
Serial # P4017 Velocity m/s Accuracy 10%  1.0%]
CPU Frmware 39 Arez m”~2 Depth 0.2% 5.43%
Version Discharge m”3/s Velocity 19 75%)
Software Ver 2.20 Vith 1% 0%
Summary Method 1.5% -
Averaging Int. 15 # Stations 38 # Stations 14% ]
Start Edge LEW Total Width £6.500 Overall 2.7% 9.4%
Mean SNR 16.5dB Total Area 15.485
Mean Temp 2.54°C  Mean Depth 0.233
Disch. Equation Mid-Section Mean Velocity 0.3160
Total 4.8929
Discharge
Measurement Results
St| Cock | Loc | Method | Depth | %Dep | MeasD | Vel ComFact | MeanV | Area | Flow | %Q
d 1304 00d N 0.000 04 04 0.0000 100 00000 0000 00000 O
1| 1308 200 a 0.100) [ 0040 01657 1000 01867 0X0 G635 O
2 1311 400 0§ 0200 04 0030 01873 100 01873 0400 00751 19
3 1313 600 08 030 08 0120 01010 100 01010 0500 00808 12
4 1314 aod 08 0230 04 01412 02115 100 02115 0550 01184 24
8 1317 1000 08 024 04 0055 0431y 100 04319 0430 02313 47
d4 13318 1200 048  0.40 04 0054 05192 100 05192 032 01981 44
7 13:20 1400 04 0100 04 0041  0.1807 100 04807 0200 0035] 037
1320\ 1600 08| 030 a6 0128 0370 1000 030 00| 02117 43|
1321 1750 [ a5 0128 G257 100] 0250 4% G134 25|
W 1322 1900 04 0200 04§ 008d 03452 100 03452 0350 01208 29
11 1323 2100 04 0220 048 0088 01418 100 01418 033§ 00548 11
1324 2250 0§  0.100 04 0040 038§ 100 038§ 0150 oo0s3d 19
13 24.00| 08| 020 a8 0104 03005 1000 o363 0% 01757 36
14 1328 2700 08 034 04 013§ 02087 100 02087 0850 01774 34
15 132 2800 08 Q140 6.8 0055 03818 100] 03818 020 o1ces 22|
1§ 13.30 3100 0§ 020 04 0038 03054 100 03054 0495 01512 34
17 1331 35 08 008 0§ 0032 0.1255 100 01259 o141 00177 o4
13:33 3450 08 0.0 04 0032  0.1000 100 01000 0030 00080 02
19 133 3550 08 0050 08 0024 04074 100 0407 0090 00357 o8
2 133§ TS 0§ 032 04 0.128 05022 100 o052 043 02411 49
21| 133 3850 a8l  0x0 08|  ai64  G3410| 100] 03410 0325 61168 23|
22 1333 4000 08 0200 08 0050 03179 100 03175 0250 0074 14
2 133 4100 0§ 0200 04 0080  0.1441 100 0144 0300 0042 o049
24| 1340 4300 a8 0230 as| 6112 031 1000 0351 040 G187 38|
1342 #HS| 08 034 65  01%| ou 1000 oiux| aswo| aose 12|
26| 1345 4600 08 00 05| 0680 01817 100] 01917 0400 GO 18]
7 1348 4850 08 0230 08 0112 04300 100 06%d 053 0359 84
2d 1347 5050 08 024 04 0098 03559 100 035§ o040 01434 31
1548 200 68 630 [T 61| 03857 100] 0385/ O35 01445 30|
X 3% S0 08 020 a8 0104 04560| 100] 04%60| 0325 Q1612 33|
31 1350 S453 048 0420 04 0158 05030 100 o050d 0738 03597 74
32 1353 5550 08 040 04 015 0333 100 03393 0840 02850 54
33 135 5350 0§ 0340 04 0144 00905 100 00908 0720 00552 13
34 1354 &050 04 034 04 0.135 04254 100 04259 0530 02898 s4d
1355 8250 a5 a as| 0048 04828 100 04826 0246 61155 24|
X 1355 6450 a8  02%0 as| 0112 02245 1000 02245 00| 01255 26|
3 1354 8550 Nend 0000 od ad  0000d 10 0000d o000d 00004 o4
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Table A4.6-4 Discharge Sheet — Lake I1A Outlet, 7 June 2014
Discharge Measurement Summary e, el i e
File Information Site Details
File Name I11207JUN.WAD Site Name
Start Date and Time 2014/06/07 12:24:30 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker Distance m Category IS0 Stats
Serial # P4017 Velocity mfs Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m”2 Depth 0.2% 6.2%
Software Ver 2.30 Discharge m”3fs Velocity 1.3% 6.8%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Method 1'?22 -
Averaging Int. 15 # Stations 34 # Stations '
Start Edge LEW  Total Width 62.200 Overall 28% 9.3%
Mean SNR 151dB Total Area 13.738
Mean Temp 3.09 °C Mean Depth 0.221
Disch. Equation Mid-Section  Mean Velocity 0.3153
Total Discharge 4.3311
Measurement Results
St | Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0| 12:24  0.00 None|  0.000 0.0 00 0.0000 100  0.0000] 0.000 0.0000] 0.0
1| 12:25  1.25 06| _0.100 0.6\ 0.090|  0.0699 1.00| 00694 0163 00113 0.3
2| 12:27 225 a8.6|  0.080 0.6 0.032|  0.1076 1.00| 01076| o0.160| 00172 04
3l 1228 525 06l 0.140 0.6 0.056  0.2623 100, 02623 0.280 00734 1.7
4 12:29 7.25 0.6 0.260 0.6 0.104f 0.2939 1.00; 0.2939] 0.390  0.1146] 2.6
5 12:30 825 06/ 0.380 0.6 0.152]  0.2744 100, 02744 0.570 01564 36
6| 12:31| 1025 0.6 0.200 06| 0080 0.3529 1.00|  0.3529| 0400 01412 33
7| 1233 12.25 06 0.200 0.6 0.080[ 0.2891 1.00; 0.2891] 0.500 0.1446| 3.3}
8l 12:33] 1525 0.6 0.240 0.6\ 0.096]  0.3936 1.00| _0.3936] 0720 0.2834] 6.5
9| 12:35| 1825 06| 0180 06|  0.072| 0.3223 1.00|  0.3223] 0590 01790 4.0
10| 12:36] 21.25 0.6 0.280 0.6 0.112 0.0326 1.00| 0.0326] 0.700 0.0228] 0.50
11| 12:36] 2325 0.6|  0.280 06|  0.112| 0.2634 10| 02634 0770 02028 4.7
12| 12:38| 26.75 26| 0100 0.6 0.040|  0.2045) 1.00| 0.2045| 0.338| 0.0690| 1.6
13| _12:30| 2000 0.6 0120 0.6\ 0.048|  0.3648 1.00|  0.3698| 0.315 01149 2.7
14 1240 32,00 06/ 0.100 0.6 0.040]  0.2999 100 02999 0.175 00525 1.2
15| 12:41| 3350 0.6 08.100 0.6 a0.040|  0.3338 1.0 0.3338) 0115 0.0384] 0.9
16]  12:42 3430 06| 0.240 0.6 0.096  0.2820 100 02820 0.216  0.0609 1.4
17] 12:44  35.30 0.6 0.160 0.6 0.064)  0.6003 1.00; 06003 0.280  0.1681] 3.9
18] 12:45  37.80 06/ 0.180 0.6 0072 0.1074 100, 01074 0.315 00338 08
19| 12:46| 38.80 0.6 0160 06| 0.064|  0.2138 1.00| 0.2138] 0290 00513 1.2
200 12:47 4080 0.6 0.240 0.6 0,096 0.3145 1.00; 0.3145 0.480,  0.1510/ 3.50
21| 12:48| 4280 06| 0120 06| 0098 01923 1.00| 01923 0192 00369 09
22| 12:49] 9400 0.6  0.380 06| 0152 04161 1.00|  o.4161| 0513 02135 4.9
23] 12:500  45.50 0.6 0.380 0.6 0.152]  0.3896 100 03896 0.570  0.2221] 51
29| 12:51| 4700 0.6\ 0.300 06| 0120 0.1899 1.00| 01894 0450 00852 20
25 12:52  48.50 06 0.300 0.6 0.120[ 0.3551 1.00 0.3551] 0.375 0.1332] 31
26| 12:53  49.50 06  0.240 0.6 0096  0.5867 100, 05867 0.290 0.408 3.3]
27| 12:54  50.50 06|  0.400 0.6 0.160|  0.4589 1.00] 04589 0.600 02753 6.4
28] 12:55 52.50 06 0.400 0.6 0.160,  0.3535 1.00; 0.3535 0.800,  0.2828 6.5‘
29 12:56  54.50 06/ 0.340 0.6 0.136] 0.2072 100 020720 0.680 0.1409 3.3
30, 12:57] 56.50 0.6 0.380 0.6 0.152 0.3533 1.00| 0.3533] 0.798 0.2819] 6.5
31| 12:58| 5870 0.6 0140 0.6 0.056| _0.9842 10| 0.9842] _0.259] 01254 29
320 12:59  60.20 06l 0.390 0.6 0.136]  0.5234 100, 05234 0595 03114 7.2
33 1259 6220 Nonel 0,000 0.0 0.0[__0.0000 100, _0.0000] _0.000 0.0000 0.0]
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Table A4.6-5 Discharge Sheet — Lake I11A Outlet, 23 June 2014
Discharge Measurement Summary Date Gererated: Th i 10 2014
File Information Site Details
Fie Name I1A3UN23.WAD Ste Name
Sart Date and Time 2014/05/23 08:1338 Operator(s) DCKB
System Information Units  (Metricuars) | | Discharge Uncertainty
Sersor Type FewTracker | | Ditance m ~ Category 150 Stats
Serial # P4017 Velocity m/z Acuracy 10% 1.0%
CPU Firmware Version 39 Arms m*2 D=gth 0.2% 5.2%|
Software Ver 230 Dixcharge m*3s Velocity 13% E5%
Averaging Int. 20 # Stations k) & Stations
et Edge = Totsl Wih 54500 Overall T
Me=an SNR 188a8 Totsl Ares 15210
Mean Terp 472°C Mean Depth 0279
Dizch. Equation Mid-Section  Mean Velogly 0.3507
Total Discharge 5.4868
Measurement Results
S Clock Lloc | Method Depth %6Dep MeasD = Vel = ComFact = MeanV Ares | Fow | %Q
o 0823 000 None  0.000 00 0.0 0.0000 300 0.0000 0000 0.0000 0.0
4 osis Lo 0.5 0200 08 0080 06082 L00 0806z 0200 01212 22
02:15  2.00 06 0200 05 0083 0.6120 100 06120 0200 01224 22
3| os:18 300 0.8 0180 0.6 0084  0.1905 .00 01905 0.140, 00267 05
4 _08:19 375 0.6 0220 06 _ 0058 02786 100 02706 0220| 00613 11
5 o822 500 [+ 0250 08  0.104 0.7228 100 ©0.7288 0260 01895 3.5
5§ 05:25 575 0. 2 0440, 08 0175 04344 100 0434 0355 01803 35
7 08:25 675 o 0320 05  0.128 0.2342 100 0.2342 0480 02124 20
s os2s 875 0.6 0160 08 oo+ 0415 .00 04615 0320 0.2477| 2.7
o o829 1078 08 0380 05 0152 0.483% 100 04839 0760 03526 &
10 0829 1275 08 032 05 0.152 0.3081 100 0.308) 0760 02342 4
11 08:31 1475 08 0400 05 0180 0.2383 100 0.23
08:32  16.7S o 0.540 05 0218 0.3728 F g
13 08:33 1875 o 0540 05 0256 0.1989 100 0.1989 128 545
14 08:35 2075 o 0.500 05  0.240  0.3420 100 0.5420 1200 05504
15| 0837 2275 0.8 0860 0.6 0264 02205 100, 02205 1320 o911
16 08:41 2478 06 0200 05  0.020 0.2174 100 0.2174 0400 00870
17 oE42 2673 o0& 0180 05 0072 0.2572 100 0.2571 0350 00928 17
Lﬁ 0344 2373 [ 0240 08 009 0.3032 100 0.3032 0480 01455 27
18 0245 3075 0 0.280 05 0104 0.2140 100 02140 03520 03113 2
20 0848 3275 o 0240 06  0.09% 0.3547 100 0.3547 0480 01703 3
21 0548 3475 o 0200 05 0080 0.2082 100 0.2082 0400 00833 1
22 08:51 3575 o 0.180 08 0.072 0.6123 100 0.5123 0350 02204 4
| 23] 08:53 3375 05 0280 05  0.212 0.6255 100 0.6255 0550 o_.s;_qs_sﬂ
24 0854 4075 08 0200 05 0.080 0.1983 100 0.1963 0400 O 1.
25 08:35 4275 05 0140 08 _ 0.05 0.2618 100 0.2818 0280 O g
26 o3:57 4473 oi 0200 08 0089 0522 1000 05220 0400 O 3
27| o555 4575 0.6 0140 08| 0055 _0.5463, 1.00 05463 0280, 01550 25
25 05:55 4875 0.6 0140 08 0055 04022 100 04022, 0193 00774 14
23 03:02 4930 o 0.140 08 0056 0.5471 100 05471 0123 o067g 13
30, 09:04 5050 0.6 0200 0.6 0080 04578 1.00 04678 0300 01403, 2.8
31 08:08 5230 08 0100 05 0.040 0.4422 100 0.4422 0150 00863 12
32 0%:08 5330 08 0120 08 0048 0.0750 100 0.0750 0120 00050 02
33 08:08 35430 None  0.000 0.0 0.0 0.0000 100 00000 0000 0O 0.0

A-138



0

2014 Surface Water and Hydrology Supplemental Baseline Report

Jay Project

Appendix A, Hydrometric Data from the 2014 Field Season

DOMINION
DIAMOND
Table A4.6-6 Discharge Sheet — Lake I11A Outlet, 31 July 2014
W
% 2
Discharge Measurement Summary Date Generatad: Fri Aug 15 2014
File Information Site Details
File Name 11AJU31.WAD Site Name
Start Date and Time 2014/07/31 15:21:50 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker | | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.2%! 50.6%
Software Ver 2.30 Discharge m~3/s Velocity 1.5%  15.7%
Mounting Correction 0.0% Width 0.2% 0.2%!
Summary Methoq 3 ;% .
Averaging Int. 20 # Stations 38 # Stations SR S
Start Edge LEW Total Width 54.000 Overall 3.8% _53.0%
Mean SNR 14.2 dB Total Area 34.854
Mean Temp 16.98 °C  Mean Depth 0.645
Disch. Equation Mid-Section Mean Velocity 0.1795
Total Discharge 6.2578
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 15:21 0.00 None|  0.000 0.0 0.0 0.0000 1.00, 0.0000 0.000{ 0.0000{ 0.0
1 16:19]  0.11 0.6 9.000 0.6,  3.600] 0.1676 1.00] 0.1676, 4.500 0.7542 12.1]
2 15:27 1.00 0.6, 0.510 0.6 0.204 0.1299 1.00 0.1299 0.737] 0.0957] 1.5
3 15:29 3.00 0.6, 0.300 0.6 0.1200 0.1708| 1.00, 0.1708 0.450| 0.0769 1.2
4 15:32  4.00 0.6 0.280 0.6/ 0.112] 0.0997 1.000 0.0997 0.350| 0.0345] 0.8
5| 15:34 5.50 0.6  0.200 0.6 0.080, 0.1803 1.00| 0.1803] 0.300| 0.0541| 0.9
6| 15:36| 700 0.6 0.580 0.6 0.232\ 0.2690 100\ 0.2690| 0.870| 0.2297| 3.7
7| 15:38 8.50 0.6 0.530 0.6] 0.212| 0.1167 L00| 0.1167) 0.795| 0.0928| 1.5
8 15:39 10.00 0.6 0.660 0.6| 0.264 0.1822 1,00{ 0.1822 0.990] 0.1804 2.9
9 15:42 11.50 0.6, 0.570 0.6 0.228 0.0682 1.00, 0.0682 0.855 0.0583 0.9
10| 15:44| 13.00 0.6| 0.500 0.6 0.200, 0.2218 100\ 0.2218| 0.750| 0.16649| 2.7
11| 15:95| 14.50 0.6 0.420 0.5 0.168 0.2539 1.00| 0.2539| 0.630| 0.1600| 2.6
12  15:46 16.00 0.6 0.550 0.6 0.2200 0.2712 1.00, 0.2712 0.825 0.2237] 3.6}
13| i5:48| 17.50 0.6 0.310 0.6 0.129 0.0874 100\ 0.0874] 0.465| 0.0406| 0.6
14  15:49 19.00 0.6 0.610 0.6 0.244 0.2271] 1.00 0.2271 0.915 0.2078] 3.3}
15 15:50, 20.50 0.6 0.610 0.6 0.244  0.3053 1.00 0.3053 0.915 0.2793] 4.5}
16| 15:51| 22.00 0.6| 0.500 0.6 0.200, 0.3550 1L00| 0.3550| 0.750| 0.2663) 4.3
17| 15:53| 23.50 0.6  0.520 0.6 0.208 0.1748 1.00| 0.1748) 0.780| 0.1363| 2.2
18] 15:54 25.00 0.6/ 0.360 0.8 0.144 0.2719 1.00{ 0.2719 0.540{ 0.1468/ 2.3
19| 15:55 26.50 0.6 0.280 0.6,  0.112] 0.2465 1.00 0.2465  0.420| 0.1035 1.7
20 15:56| 28.00 0.6 0.460 0.6| 0.184 0.1367 1.00{ 0.1367] 0.690 0.0943 1.5
21 15:59 29.50 0.6, 0.390 0.6 0.156 0.0694 1.00, 0.0694 0.585 0.0406( 0.6}
22 16:00 31.00 0.6/ 0.330 0.6 0.132 0.0117 1.00, 0.0117 0.495 0.0058 0.1}
23 16:021 32.50 0.6, 0.140 0.6 0.056 0.0492 1.00, 0.0492 0.210f 0.0103 0.2
24 16:04  34.00 0.6 0.140 0.6, 0.056 0.1728 1.00] 0.1728 0.210] 0.0363] 0.6
25 16:04 35.50 0.6, 0.140 0.6 0.056 0.1760 1.00, 0.1760 0.210] 0.0370] 0.6}
26| 16:06 37.00 0.6, 0.220 0.6 0.088  0.1775 1.00, 0.1775 0.330 0.0586{ 0.9
27| 16:07] 38.50 0.6 0.170 0.6| 0.068  0.1918| 1.00{ 0.1916/ 0.255 0.0489 0.8
28| 16:08 40.00 0.6, 0.180 0.6 0.072 0.1874 1.00f 0.1874 0.270{ 0.0506, 0.8
29 16:10, 41.50 0.6, 0.370 0.6 0.148 0.1262 1.00, 0.1262 0,555 0.0700 1.1}
30, 16:13 43.00 0.6 0.080 0.6, 0.032] 0.3704 1.00] 0.3704 0.120 0.0434 0.7
31 16:16 44.50 0.6 0.060 0.6 0.024) 0.3503| 1.00, 0.3503 0.090{ 0.0315 0.5
32 16:18 46.00 0.6/ 9.000 0.6| 3.600, 0.1732 1.00{ 0.1732] 13.500{ 2.3382 37.4
33 16:20| 47.50 0.6 0.100 0.6,  0.040| 0.1834 1.000 0.1834 0.150 0.0275 0.4
34| 16:21) 49.00 0.6 0.100 0.6 0.040| 0.1487 100\ 0.1487| 0.150| 0.0223| 0.4
35| 16:22| 50.50 0.6 0.050 0.5 0.0200 0.2702 1.00| 0.2702] 0.075| 0.0203| 0.3
J6| 16:25| 52.00 0.6 0.070 0.6 0.028 0.1098 100| 0.1098)| 0.123| 0.0135| 0.2
371 16:25 54.00 None|  0.000 0.0 0.0 0.0000 1.00, 0.0000 0.000{ 0.0000{ 0.0
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Table A4.6-7 Discharge Sheet — Lake I11A Outlet, 19 September 2014
=
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name 11ASEP19.WAD Site Name
Start Date and Time 2014/09/19 11:35:18 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity my/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m”~2 Depth 0.1% 3.1%!
Software Ver 2.20 Discharge m"3/s Velocity 19%  6.2%
summary e o
Averaging Int. 20 # Stations 35 # Stations 1.5% ]
Start Edge LEW Total Width 70.000 -
Mean SNR 19.0d8  Total Area 28.060 Overall 3.1% _7.0%
Mean Temp 3.24 °C Mean Depth 0.401
Disch. Equation Mid-Section Mean Velocity 0.0343
Total Discharge 0.9621
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 11:35 0.00 None|  0.000 0.0 0.0,  0.0000 1.00| 0.0000, 0.000 0.0000 0.0
1| 11:35| 2.00 0.6| 0.300 0.6  0.120| -0.0022 1.00| -0.0022| 0.600| -0.0013 0.1
2| 11:37  4.00 0.6| 0.360 0.6| 0.134| 0.0075 100 0.0075| 0.720| 0.0054 0.6
3| 11:37 6.00 0.6| 0.330 0.6 0.132| 0.0249 1.00| 0.0249] 0.660| 0.016% 1.7
4| 11:39| 8.00 0.6 0.280 0.6| 0.112| 0.0023 1.00| 0.0023| 0.560| 0.0013 0.1
5| 11:41) 10.00 0.6| 0.340 0.6| 0.135| 0.0155 100\ 0.0155| 0.680| 0.0105| 1.1
6| 11:42| 12.00 0.6 0.160 0.6|  0.064| -0.0107 1.00| -0.0107| 0.320| -0.0035 0.4
7| 11:93 14.00 0.6| 0.300 0.6 0.120| 0.0092 00| 0.0092| 0.600| 0.0055 0.6
8 11:45 16.00 0.6 0.400 0.6{ 0.160] 0.0305 1.00]  0.0305 0.800, 0.0244 2.5
9 11:46] 18.00 0.6 0.430 0.6 0.192  0.0196) 1.00|  0.0196] 0.960] 0.0188 2.0
10| 11:47  20.00 0.6| 0.660 0.6 0.264 0.0332 1.00]  0.0332 1.320 0.0438 4.6
11 11:48) 22,00 0.6 0.500 0.6{ 0.2000 0.0532 1.000  0.0532] 1.000 0.0532 5.5
12| 11:50] 24.00 0.6 0.580 0.6 0.232  0.0442 1.00] 0.0442 1.160] 0.0513 5.3
13| 11:50 25.00 0.6| 0.550 0.6 0232 00207 1.00| 0.0207| 11s0| 0.0240) 2.5
14 11:52  28.00 0.6 0.680 0.6] 0.272  0.0404 1.00] 0.0404 1.360] 0.0545 5.
15 11:53 30.00 0.6 0.600 0.6 0.240, 0.0747 1.00|  0.0747] 1.200] 0.0896 9.3
16 11:54 32.00 0.6 0.520 0.6{ 0.208  0.0455 1.00] 0.0455 1.040] 0.0473 4.9
17] 11:55 34.00| 0.6 0.580 0.6 0.232 0.0540 1.00f 0.0540, 1.160] 0.0626] 6.
18| 11:56 36.00 0.6 0.580 0.6 0.232  0.0638 1.00] 0.0638 1.160 0.0740 7.7
19 11:57 38.00 0.6 0.360 0.6| 0.144 0.0674 1.00| 0.0674 0.720| 0.0485 5.0
20 11:59| 40.00 0.6 0.600 0.6 0.240 0.0497 1.000 0.0497 1.200 0.0596, 6.2
21 12:00 42.00 0.6 0.500 0.6  0.200 0.0467 1.00  0.0467| 1.000 0.0467 4.9
22] 12:01 44.00 0.6 0.400 0.6| 0.160] 0.0640 1.000 0.0640, 0.800 0.0512 5.3
23| 12:02| 45.00 0.6| 0.350 0.6 0152 0.0272 00| 0.0272| 0.760| 0.0207 2.1
24 12:04 48.00 0.6 0.360 0.6{ 0.149 0.0242 1.00] 0.0242 0.720, 0.0174 18|
25| 12:06| 50.00 0.6 0.420 0.6 0.168  0.0370 1.00  0.0370] 0.840 0.0311 3.2
26| 12:08| 52.00 0.6 0.400 0.6{ 0.160 0.0321 1.000 0.0321 0.800 0.0257 2.7
27| 12:10| 54.00 0.6 0.280 0.6 0.112  0.0198 1.00] 0.0198 0.560, 0.0111 1.
28] 12:12] 56.00 0.6 0.340 0.6 0.135 0.0142 1.000 0.0142] 0.680, 0.0097 1.0
29| 12:12| 55.00 0.6 0.300 0.6| 0.120| 0.0351 1.00| 0.0361| 0.600| 0.0217 2.3
30| 12:15 60.00 0.6 0.280 0.6 0.112  0.0231 1.00] 0.0231 0.560] 0.0129] 1.3
31 12:16] 62.00 0.6 0.320 0.6{ 0.128  0.0211 1.00] 0.0211 0.640 0.0135 1.
32 12:17] 64.00 0.6/ 0.320 0.6 0.128 0.0071 1.00| 0.0071 0.640| 0.0045 0.5
33| 12:19| 66.00 0.6| 0.360 0.6 0.1¢4| 0.0085 1.00| 0.0085| 1080 0.0093 10
34 12:15| 70.00 None|  0.000 0.0 0.0 0.0000 1.00] 0. 0000 0.000  0.0000 0.0
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A4.7 Lake J1 Outlet

Benchmark Coordinates UTM Zone 12
Easting 555986.724 m
Northing 7166458.007 m
Elevation 416.960 m (geodetic)
Datum Elevation 417.000 m (geodetic)

Table A4.7-1 2014 Hydrometric Data at Lake J1 Outlet Station

Mean

Water Surface Transducer Transducer Transducer Measured

Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (ms)

28-Apr-2014 13:30 -- -- -- -- -- Frozen to bottom

2-Jun-2014 11:30 417.259 0.740 416.518 416.593 0.258 1.014
24-Jun-2014 10:20 417.311 0.695 416.615 0.310 2.896
31-Jul-2014 11:50 417.249 0.633 416.616 0.248 1.287
19-Sep-2014 13:10 417.171 0.549 416.621 0.170 0.055
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0.1

B 2013 Discharge Measurements
B 2014 Discharge Measurements
=014 Updated Rating Curve

2014 Updated Rating Curve
Q =3614.3227*Stage®0124
Based on datum elevation of
417.000 m (geodetic)

0.01

0.1
Discharge (m3/s)

10
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Table A4.7-2 Lake J1 Outlet, 2014 Mean Daily Discharge and Water Surface Elevation
Discharge Water Surface Elevation
(m%s) (m, geodetic)
DATE May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 2.497 2.259 0.478 0.259 - 417.297 | 417.291 | 417.205 | 417.183
2 - 4.288 2.005 0.389 0.231 - 417.335 | 417.283 | 417.200 | 417.178
3 - 4.858 1.936 0.451 0.208 - 417.344 | 417.282 | 417.205 | 417.174
4 - 4.989 2.435 0.438 0.223 - 417.345 | 417.294 | 417.203 | 417.177
5 - 5.163 1.872 0.477 0.259 - 417.348 | 417.278 | 417.207 | 417.182
6 - 4.546 1.977 0.646 0.198 - 417.338 | 417.283 | 417.222 | 417.171
7 - 3.855 1.919 0.729 0.357 - 417.326 | 417.281 | 417.226 | 417.196
8 - 3.680 1.995 0.441 0.377 - 417.323 | 417.283 | 417.204 | 417.199
9 - 3.609 1.689 0.287 0.326 - 417.322 | 417.273 | 417.185 | 417.191
10 - 4.038 1.493 0.254 0.174 - 417.330 | 417.266 | 417.182 | 417.165
11 - 4.691 1.922 0.309 0.233 - 417.341 | 417.281 | 417.189 | 417.178
12 - 4.153 1.587 0.229 0.378 - 417.332 | 417.269 | 417.177 | 417.198
13 - 3.671 1.073 0.281 0.236 - 417.323 | 417.247 | 417.184 | 417.178
14 - 4.209 0.842 0.316 0.387 - 417.333 | 417.236 | 417.191 | 417.199
15 - 4.284 0.872 0.301 0.449 - 417.334 | 417.238 | 417.188 | 417.206
16 - 4.298 1.692 0.294 0.424 - 417.334 | 417.273 | 417.188 | 417.203
17 - 3.475 1.678 0.348 0.404 - 417.319 | 417.272 | 417.193 | 417.201
18 - 3.391 1.624 0.434 0.231 - 417.318 | 417.271 | 417.204 | 417.178
19 - 3.162 1.663 0.429 0.179P - 417.312 | 417.272 | 417.202 | 417.169P
20 - 3.092 1.439 0.260 - - 417.312 | 417.264 | 417.182 -
21 - 3.808 1.169 0.246 - - 417.326 | 417.252 | 417.181 -
22 - 3.843 1.048 0.194 - - 417.326 | 417.247 | 417.169 -
23 - 2.758 1.040 0.128 - - 417.302 | 417.246 | 417.155 -
24 - 2.184 0.846 0.083 - - 417.289 | 417.235 | 417.142 -
25 - 2.170 0.744 0.091 - - 417.288 | 417.229 | 417.145 -
26 - 2.106 0.661 0.095 - - 417.287 | 417.223 | 417.148 -
27 - 1.993 0.662 0.148 - - 417.283 | 417.224 | 417.162 -
28 - 2.174 0.579 0.258 - - 417.288 | 417.217 | 417.182 -
29 0.370P 3.784 0.590 0.336 - 417.197P | 417.325 | 417.219 | 417.192 -
30 0.929 2.957 0.547 0.363 - 417.241 417.308 | 417.214 | 417.196 -
31 1.679 - 0.681 0.332 - 417.274 - 417.225 | 417.192 -
MIN 0.370 1.993 0.547 0.083 0.174 417.197 417.283 | 417.214 | 417.142 | 417.165
MEAN 0.993 3.591 1.372 0.325 0.291 417.237 417.320 | 417.257 | 417.187 | 417.186
MAX 1.679 5.163 2.435 0.729 0.449 417.274 417.348 | 417.294 | 417.226 | 417.206

A-143




2014 Surface Water and Hydrology Supplemental Baseline Report

™ Jay Project

k DOMINION Appendix A, Hydrometric Data from the 2014 Field Season
DIAMOND April 2015

Table A4.7-3 Discharge Sheet — Lake J1 Outlet - Main Channel, 2 June 2014

DISCharge Measu rement Su m mary Date Generated: Tue Jan 27 2015
File Information Site Details
File Name J1IMAINCH.MAY WAD Site Name J1 LAKE
Start Date and Time 2014/06/02 11:42:51 Operator(s) DC CD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker Distance m Category 1S0 Stats
Serial # P4017 Velocity m/fs Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 4.4%
Software Ver 2.30 Discharge m”~3/fs Velocity 2.0% 10.3%
Mourlting Correction 0.0% Wldth 0.1% 0.1%
Summary Metho;i ;g:
Averaging Int. 15 # Stations 19 # Stations : .
Start Edge LEW Total Width 16.000 Overall 4.1% _ 11.2%]
Mean SNR 24.5 dB Total Area 2.195
Mean Temp 047 °C Mean Depth 0.137
Disch. Equation Mid-Section Mean Velocity 0.3953
Total Discharge 0.8676
Measurement Results
St | Clock Loc Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 11:42 0.00 None 0.000 0.0 0.0 0.0000 1.00 0.0000, 0.000, 0.0000 0.0
1 11:42 0.50 0.6 0.200 0.6 0.080,  0.8254 1.00 0.8254( 0.100 0.0825 9.5
2 11949 1.00 0.6 0.200 0.6 0.080)  0.5506 1.00 0.5506| 0.100| 0.0551 6.3
3 11:45 1.50 0.6 0.240 0.6 0.096 0.9404 1.00 09404 0.120 01128 13.08
4 1145 2.00 0.6 £. 180/ 0.6 8.072, 0.8411 1.00 0.8411|  0.090 0.0757 8.7
5 1146 2.50 0.6 £. 260, 0.6 a.104 0.4424 1.00 0.4424|  0.260 g.1150) 13.3
6 11:48 4.00 0.6 0.240 0.6 0.096 0.3255 1.00 0.3255[ 0.300 00977 11.3}
7l 1199 5.00 0.6 a2.140 0.6 8056 0.2055| 1.00| 0.2055| 0.190| 0.0288) 3.3
& 1150 6.00 0.6 02.100 0.6 0.040)  0.2102 1.00 0.2102| 0.100| 00210 2.4
9 11:51 7.00 0.6 0.100 0.6 0.0400  0.4810 1.00 0.4810, 0.075 0.0361 4.2
10 11:52! 7.50 0.6 0.100 0.6 0.040 0.2191 1.00 0.2191] 0.075 0.0164 1.98
11 11:53 8.50 0.6 0.100 0.6 0.040 0.4591 1.00 04591 0.100 0.0459 5.3'
120 11:54] 9.50 0.6 0.120 0.6 0.048 0.3917 1.00 0.3917| 0.120 0.0470 5.4
13 11:55 10.50, 0.6 0.120 0.6 0.048 0.4088 1.00 0.4088 0.120 0.0491 5.7
14| 1i:56) 11.50 0.6 {.120 0.6 0.048 0.1632 1.00 8.1632| 0.120 0.0196 2.3
15 1i:57| 1250 0.6 0.100 0.6 a.0490)  0.2170 1.00 2.2170) 0.100| 0.02i7) 2.5
16| 11:59| 13.50 0.6 {.100, 0.6 8.090 0.0636 1.00 0.0656| 0.100 0.0064 0.7
17 1200 14.50 0.6 . 140, 0.6 0.056 0.2108 1.00 0.2108|  0.175 0.0369 4.3
1 12:00] 16 ‘091 Not'lt;:I 0.000 0.0 0.0,  0.0000| 1 Og 0.0000, 0.000 0 .000g 0.08
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Table A4.7-4 Discharge Sheet — Lake J1 Outlet - Secondary Channel, 2 June 2014

38

Discharge Measurement Summary Date Generated: Tue Jan 20 2015
File Information Site Details

File Name J1_June2.WAD Site Name J1 OUTLET

Start Date and Time 2014/06/02 11:32:48 Operator(s) DC CD

System Information Units (Metric Units) Discharge Uncertainty

Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 A_rea m”~2 Depth 0.2% 1.8%
Software Ver 2.20 Discharge m~3/s Velocity 2.8%  3.1%
S oo
Averaging Int. 15 # Stations 10 # Stations 5' 1% 2
Start Edge LEW Total Width 1.000 -

Mean SNR 31.1d8  Total Area 0.455 Overall 6.6% 3.7%
Mean Temp D.52°C Mean Depth 0.455

Disch. Equation Mid-Section Mean Velocity 0.3219

Total Discharge 0.1465

Measurement Results

St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 11:320 0.00 None 0.000 0.0 0.0 0.0000 1.00, 0.0000{ 0.000, 0.0000, 0.0
1| 11:32| 0.10 0.6 0.400 0.6 0.160| 0.4145 100| 0.4145| 0.090| 0.0166| 11.3
2l 11:33 0.20 0.6 0.440 0.6) 0.176, 0.3899 1.00, 0.3899| 0.066 0.0257 17.6
3 11:34 0.40 0.6, 0.580 0.6) 0.232  0.3482 1.00, 0.3482] 0.087 0.0303 20.7
4 11:35 0.50 0.6 0.580 0.6 0.232] 0.2841 1.000 0.2841 0.058| 0.0165 11.3]
5| 11:35| 0.60 0.6 0.580 0.6 0.232| 0.2355 00| 0.2355] o0.058| 0.0137 9.3]
6 11:36 0.70 0.6/ 0.540 0.6) 0.216] 0.3080 1.00, 0.3080 0.054 0.0166] 11.4
71 11:36] 0.80 0.6, 0.460 0.6 0.184 0.2901 1.00, 0.2901 0.046] 0.0133 9.1
8 11:38] 0.90 0.6] 0.460 0.6 0.184  0.2986 1.00| 0.2986 0.046] 0.0137 9.4
9 11:38 1.00 None 0.000 0.0 0.0, 0.0000 1.00| 0.0000{ 0.000 0.0000] 0.0}
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Table A4.7-5 Discharge Sheet — Lake J1 Outlet, 24 June 2014
Discharge Measurement Summary Ciots Ouacsiad: Mori il 14 2014
File Information Site Details
File Name J1AJUN24.WAD Site Name
Start Date and Time 2014/06/24 10:2303 Operator(s) DC KB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FowTracker Distance m Category ISO Stats
Serial # P4017 Velogty m/s Accuracy 1.0% 1,0%
CPU FRrmware Version 39 Area m”~2 Depth 0.2% 4,5%
Softwiare Ver 230 Discharge m~3/s Velocity 1.2% 11.3%
Mourting Comrection 0.0% Width 0.1% 0.1%
Summary e
Averaging Irt. 20 # Qations 33 ol -
Start Edge LEW  Total Width 41.750 Overall e ey
Mean SNR 29.4d8  Total Area 7.963
Mean Temp 1097 °C  Mean Depth 0.151
Disch. Equation Mid-Sedion Mean Velocty 0.3637
Total Discharge 2.8959
Measurement Results
St Oodc Loc Method | Depth “%Dep MeasD Vel Confac | MeanV  Aea FHow  %Q
0 10:23  0.00 None  0.000 0.0 0.0  0.0000 1.000 00000 0.000 00000 0.0
1 & 0120 0.6  0.48 02323 1.000 02323 0120 00279 1.0
2 0100 0.6  0.040 0.4055 1.00 04055 0,125 00507 1.
3 0.080 0.6 0032 0.1864 1.00 01864 0.120 00224 0.
4 0080 0.6 Q-gg 0.2812 1.00 Ogg% 0.120 00337 1.
5 0120 0.6 0. 0.3995 1.0 0 0.210 00839 2.
£ 0.6 0100 06  0.040 0.1812 1.00 01812 0150 002720 0.9
7 0.6 0200 0.6  0.080 0.5045 1.000 05045 0.175 00883 3.0
8 0.200 0.5 0080 04105 1.00| 04108 0150 0.0616, 2.1
s 0.120 0.8 0048 02637 100 02637 0105\ 0.0277 10
0.120 0.6 0.048 0.1711 1.00 04711 0120 00205 0.7
0200 0.6  0.080 0.7471 1.000 07471 0200 01494 5.2
0.220 0.5 0088 0.89i5 1.00| 08915 0220, 0.1%1 &8
0.220 0.5 0088 0.4416 1.00| 04416 0220, 0.0972 34
0.440 05 0175 09509 100\ 0.9509 0330 03138 108
0.500 06 0200 09226 1.00| 09226 0250 02307 80
0.320 0.6 0128 0.5431 100\ 05431 0160| 0.0869, 30
& 0320 0.6 0128 0.4905 1.00 04905 0.240 01177 4.1
6| 0.440 06 0176 0.3809 1.00 0.3809 0385 0.1455| 5.1
0.6 0300 0.6  0.20 0.7000 1.000 07000 0.263 01838 6.
0.6 0300 0.6  0.120 0.5546 1.000 05546 0300 01664 5.7
0.6 0240 0.6  0.09 0.3880 1.000 03660 0.240 00878 3.0
0.6 0160 0.8 0064 09218 1.00 05218 0.140 01291 4.5
0.6 0250 0.6  0.100 0.5089 1.000 05089 0.188 00954 3.3
.6 0.200 08 0080 0.6145 100 0.6145 0125 0.0768 27
0090 0.6 0036 04645 1.00 04645 0. '
0.050 0.5 0035 01003 100,  0.1003
0.180 0.6 0072 0.1937 1.00 0.
0.120 06 0048 01293 1.00
0260 0.6  0.104 0.0620 1.00
0.6 0280 O 0.112  0.1174 1.00
.6 0240 06  0.0% 0.085 1.00
m-g 0.000 0. 0.0 0.0000 1.
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Table A4.7-6 Discharge Sheet — Lake J1 Outlet, 31 July 2014
B
& 2
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name J1AJU31.WAD Site Name
Start Date and Time 2014/07/31 12:15:10 Operator(s) TE KB
System Information Units  (Metric Units) | | Discharge Uncertain
Sensor Type FlowTracker Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%: 1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.4% 9.7%!
Software Ver 2.30 Discharge m”3/s Velocity 1.6% 8.7%
Mounting Correction 0.0% Width 0.1% 0.1%
Summary Methoq 2.2% -
Averaging Int. 20 # Stations 28 # Stations ot .
Start Edge LEW  Total Width 27.000 Overall e ey
Mean SNR 25.2dB Total Area 4.460
Mean Temp 16.79 °C Mean Depth 0.165
Disch. Equation Mid-Section Mean Velocity 0.2885
Total Discharge 1.2865
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 12:15 0.00 None[  0.000 0.0 0.0  0.0000) 1.00| 0.00000 0.000] 0.0000{ 0.0
1| 12:15| 100 0.6| 0.060 0.6 0.024] 0.0995 1.00| 0.0495| 0.060, 0.0030| 0.2
2] 12:16 2.00 0.6 0.100 0.6| 0.040 0.3298 1.00 0.3298 0.100 0.0330, 2.6
3 1217 3.00 0.6| 0.080 0.6| 0.032| 0.0569 1.00| 0.0569| 0.080| 0.0046| 0.4
4 12:17] 4.00 0.6 0.100 0.6 0.040| 0.0032 1.00| 0.0032 0.100{ 0.0003 0.0
5| 12:19| 500 0.6| 0.120 0.6| 0.048 0.0008 1.00| 0.0008| 0.120| 0.0001| 0.0
6| 12:20, 6.00 0.6| 0.200 0.6 0.080| -0.0005 1.00| -0.0005 0.2000 -0.0001| 0.0
7| 12:22| Z.00 0.6| 0.100 0.6| 0.040 0.0011 00| 0.0011| 0.100| 0.0001| 0.0
8| 12:23 8.00 0.6| 0.280 0.6 0.112|  0.0000 1.00| 0.0000| 0.280, 0.0000| 0.0
9 223 8.00 0.6| 0.120 0.6 0.048| 0.0908 1.00| 0.0908| 0.120, 0.0i09| 0.8
10 12:26) 10.00 0.6 0.100 0.6 0.040 0.0046 1.00|  0.0046] 0.100{ 0.0005 0.0
11] 12:28) 11.00 0.6 0.160 0.6 0.064 0.1595 1.00]  0.1595 0.160] 0.0255 2.0}
12| 12:29| 12.00 0.6 0.140 0.6]  0.056 0.2686 1.00 0.2686] 0.140] 0.0376] 2.9|
13 12:31 13.00 0.6( 0.100 0.6| 0.040 0.2880 1.00 0.2880] 0.100 0.0288 2.2
14| 12:33| 14.00 0.6| 0.200 0.6 0.080| 0.3673 1.00| 0.3673| 0.2000 0.0735| 5.7
15| 12:34 15.00 0.6 _0.200 0.6| 0.080| 0.1879 1.00| 0.1879| 0.200| 0.0376| 2.9
16| 12:35 16.00 0.6 0,180 0.6| 0.072 0.3295 1.00 0.3295 0.180 0.0593 4.6
17| 12:35| 17.00 0.6| 0.1580 0.6| 0072 0.i753 100\ 0.1753| 0.180| 0.0316| 2.5
18] 12:37 18.00 0.6 0.280 0.6 0.112]  0.5974 1.00| 0.5974 0.280] 0.1673 13.0]
19| 12:39) 19.00 0.6| 0.140 0.6| 0.056| 0.6359 1.00| 0.6369| 0.140| 0.0892| 6.9
20, 12:40, 20.00 0.6 0.400 0.6| 0.160 0.5527 1.00 0.5527 0.400 0.2211 17.2
21| 12:41) 2100 0.6| 0210 0.6 0.084] 0.2917| 100\ 0.2917| 0.210) 0.0613| 4.8
22| 12:42] 22.00 0.6 0.240 0.6 0.096] 0.5824 1.00| 0.5824 0.240| 0.1398 10.9]
23 12:43  23.00 0.6 0.290 0.6 0.116] 0.404% 1.00|  0.4049| 0.2%0| 0.1174 9.1
24 12:44  24.00 0.6 0.220 0.6 0.088 0.0974 1.00,  0.0974 0.220] 0.0214 1.7
25 12:45 25.00 0.6 0.100 0.6| 0.040 0.3558 1.00 0.3558 0.100 0.0356, 2.8
26| 12:46 26.00 0.6 0.160 0.6 0.064 0.5463 1.00] 0.5463 0.160] 0.0874 6.8]
27 12:46] 27.00 None|  0.000 0.0 0.0 0.0000 1.00  0.0000] 0.000|  0.0000] 0.0
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Table A4.7-7 Discharge Sheet — Lake J1 Outlet, 19 September 2014

&8

Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name JISEPT19.WAD Site Name 1
Start Date and Time 2014/09/19 13:23:52 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertaint
Sensor Type FlowTracker| | Distance m Category ISO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0% 1.0%
CPU Firmware Version 3.9 Area m”~2 Depth 0.5% 5.5%
Software Ver 2.20 Discharge m~3/s Velocity 3.7% 16.8%)
Summary mdtl?:»d g.ix 0.2%_.
Averaging Int. 20 # Stations 15 Stati 3.3% .
Start Edge LEW Total Width 7.800 # Stations e
Mean SNR 229dB  Total Area 1.059 Overall e ML
Mean Temp 3.93 °C Mean Depth 0.136
Disch. Equation Mid-Section Mean Velocity 0.0519

Total Discharge 0.0549
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 13:23 0.90 None|  0.000 0.0 0.0, 0.0000 1.00] 0.0000 0.000 0.0000, 0.0
1| 13:23| 1.50 0.6 0170 0.6 0.088| 0.0659 00| 0.0659| 0.153| 0.0101] 18.9
2| 13:25| 220 0.6 0.170 0.6| 0.068| 0.0142 100| 0.0142| 0.162| 0.0023 4.2
3 13:28| 3.40 0.6 0.150 0.6 0.060[ 0.0626 1.00] 0.0626( 0.120, 0.0075 13.7
4  13:29 4.30 0.6] 0.0%0 0.6| 0.035 0.0119 1.00] 0.0118| 0.072] 0.0009] 1.6
5| 13:31] 5.00 0.6 0.120 0.6 0.048| 0.0341 100| 0.0341] 0.084| 0.0029] 5.2
6| 13:32| 570 0.6| 0.060 0.6 0.024| 0.0044 1.00| 0.0044| 0.039| 0.0002, 0.3
7| 13:33| 6.30 0.6| 0.080 0.6 0.032| 0.0308 100| 0.0308| 0.090| 0.0012] 2.2
8 13:34 6.70 0.6] 0.100 0.6/ 0.040] 0.0989 1.00] 0.0989| 0.035 0.0035 6.3}
9| 13:36| 7.00 0.6| _0.200 0.6 0.080| 0.1164% 1.00| 0.116%| 0.060| 0.0070| 12.7
10,  13:39 7.30 0.6/ 0.210 0.6 0.084 0.1187 1.00, 0.1187] 0.084 0.0100] 18.2
11 13:40, 7.80 0.6 0.180 0.6 0.072 0.0458 1.00{ 0.0458 0.072 0.0033 6.0}
12| 13:41 8.10 0.6] 0.220 0.6/ 0.0838 0.0045 1.00] 0.0045 0.066] 0.0003 0.5
13 13:420 8.40 0.6/ 0.240 0.6 0.096( 0.0821 1.00] 0.0821 0.072 0.0059 10.8}
14 13:420 8.70 None|  0.000 0.0 0.0 0.0000 1.000  0.00000 0.000] 0.0000 0.0
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A4.8 Lac du Sauvage Outlet

Benchmark Coordinates UTM Zone 12
Easting 546907.386 m
Northing 7159643.875 m
Elevation 416.705 m (geodetic)
Datum Elevation 415.500 m (geodetic)

Table A4.8-1 2014 Hydrometric Data at Lac du Sauvage Outlet Station

Water Surface Transducer Transducer Tra,xseglr}cer Measured

Elevation Reading Elevation Elevation Stage Discharge
Date and Time (m) (m) (m) (m) (m) (m3s)
28-Apr-2014 15:30 415.515 -- -- -- 0.014 0.231
29-May-2014 15:10 415.810 0.303 415.507 415.495 0.310 3.628

6-Jun-2014 13:50 415.987 0.517 415.470

26-Jun-2014 10:10 416.155 0.641 415.514 0.655 13.484
31-Jul-2014 08:40 416.149 0.659 415.490 0.649 15.313
23-Sep-2014 12:50 415.855 -- - 0.354 2.801

Note: The Barologger for atmospheric pressure corrections was removed on September 18, and thus, no transducer corrections
were possible for September 23.

Previous assessments for the Lac du Sauvage outlet lake stage-discharge rating curve assumed that the
outlet had backwatering effects due to downstream Lac de Gras. For the 2014 baseline data analysis and
report, one single rating curve is proposed to derive outlet discharges from measured lake water levels.
Based on the available water level and discharge data taken from the 2013 and 2014 seasons (shown
below in Figure A4.8-1), a single rating curve appears to be most applicable. Additional data are required
to support the backwater modelling including concurrent water level records from both Lac du Sauvage
and Lac de Gras at the Lac du Sauvage Narrows. This approach may only be applicable for low flow
years.
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Figure A4.8-1 Open-Water 2014 Stage-Discharge Rating Curve at Lac du Sauvage Outlet Station

1
B 2013 Discharge Measurements
B 2014 Discharge Measurements
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Table A4.8-2 Lac du Sauvage Outlet, 2014 Mean Daily Discharge and

Water Surface Elevation
Discharge Water Surface Elevation
(m%s) (m, geodetic)

DATE May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 5.679 15252 | 13.849 | 6.791 - 415915 | 416.158 | 416.129 | 415.951
2 - 7.079 15154 | 13.154 | 6.709 - 415.960 | 416.156 | 416.114 | 415.948
3 - 7.840 | 15.160 | 13.186 | 6.562 - 415982 | 416.156 | 416.115 | 415.944
4 - 8.316 15.344 | 12.894 | 7.234 - 415.996 | 416.160 | 416.108 | 415.964
5 - 8.851 15.120 | 12.505 | 6.891 - 416.010 | 416.155 | 416.100 | 415.954
6 - 9.011 15733 | 12.828 | 7.141 - 416.015 | 416.168 | 416.107 | 415.962
7 - 8.829 15757 | 12555 | 7.501 - 416.010 | 416.168 | 416.101 | 415.972
8 - 9.000 | 15.478 | 11.939 | 6.837 - 416.014 | 416.163 | 416.087 | 415.952
9 - 9.265 15.041 | 11.223 | 6.416 - 416.021 | 416.154 | 416.070 | 415.939
10 - 9.859 14,958 | 11.189 | 5.705 - 416.037 | 416.152 | 416.069 | 415.915
11 - 10.673 | 16.053 | 11.389 | 5.687 - 416.057 | 416.174 | 416.074 | 415.915
12 - 10.679 | 15.206 | 10.670 | 6.070 - 416.057 | 416.157 | 416.057 | 415.928
13 - 10.695 | 14.283 | 10.688 | 5.640 - 416.057 | 416.138 | 416.057 | 415.913
14 - 11.417 | 13.915 | 10.944 | 5.883 - 416.075 | 416.130 | 416.064 | 415.922
15 - 11.936 | 14.008 | 10.539 | 5.863 - 416.087 | 416.132 | 416.054 | 415.921
16 - 12.339 | 15.976 | 10.157 | 5.494 - 416.096 | 416.172 | 416.044 | 415.908
17 - 12.167 | 16.981 | 10.981 | 5.136 - 416.092 | 416.192 | 416.064 | 415.896
18 - 12.554 | 16.917 | 10.639 | 5.238 - 416.101 | 416.191 | 416.056 | 415.899
19 - 12.783 | 16.058 | 10.167 - - 416.106 | 416.174 | 416.044 -
20 - 13.239 | 15.523 | 9.746 - - 416.116 | 416.164 | 416.034 -
21 - 14.077 | 15.210 | 9.411 - - 416.134 | 416.157 | 416.025 -
22 - 14512 | 15.142 | 8.811 - - 416.143 | 416.156 | 416.009 -
23 - 14.281 | 14.914 | 8.368 - - 416.138 | 416.151 | 415.997 -
24 - 13.935 | 14.368 | 7.996 - - 416.131 | 416.140 | 415.987 -
25 - 14.007 | 14.303 | 7.844 - - 416.132 | 416.139 | 415.982 -
26 - 14.252 | 14.040 | 8.018 - - 416.138 | 416.133 | 415.987 -
27 - 14.351 | 13.983 | 8.271 - - 416.140 | 416.132 | 415.994 -
28 - 14.747 | 13.735 | 8.043 - - 416.148 | 416.127 | 415.988 -
29 2.983 15966 | 13.739 | 7.606 - 415.807 | 416.172 | 416.127 | 415.975 -
30 3.948 15751 | 13.219 | 7.187 - 415.850 | 416.168 | 416.115 | 415.963 -
31 4.929 - 14.675 | 6.962 - 415.888 - 416.146 | 415.956 -
MIN 2.983 5.679 13.219 | 6.962 5.136 415.807 | 415.915 | 416.115 | 415.956 | 415.896

MEAN | 3.953 11.603 | 15.008 | 10.315 | 6.267 415.848 | 416.075 | 416.153 | 416.046 | 415.934
MAX 4.929 15.966 | 16.981 | 13.849 | 7.501 415.888 | 416.172 | 416.192 | 416.129 | 415.972
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Table A4.8-3 Discharge Sheet — Lac du Sauvage Outlet, 28 April 2014
Waterbody: Lac du Sauvage Date 28-Apr-14
Crossing ID: Lac du Sauvage Outlet Start Time 9:30
End Time 10:05
BM UTM12 Location Survey
East 546807 BM_read 1.118 Meter Type: FlowTracker
North 7159616 WL_read 2.744 Total Discharge | 0.231 (m’/s)
Elevation 417.14 WL_Elev 415.515 Crew: | DS/IJM/DB
Station Distance Total Ice Active | Velocity
Start from LDB Depth Thickness Depth 0.2 Depth 0.6/0.8 Depth Qi
LDB (m) (m) (m) (m) (m/s) (m/s) (m’fs)
1 2.00 0.00
2 2.40 0.05 0.00 0.000
3 2.80 0.12 0.00 0.000
4 3.20 0.10 0.01 0.000
5 3.60 0.15 0.00 0.000
6 4.00 0.20 0.01 0.001
7 4.40 0.24 0.02 0.002
8 4.80 0.24 0.01 0.001
9 5.20 0.32 0.07 0.009
10 5.60 0.30 0.02 0.002
11 6.00 0.37 0.03 0.004
12 6.40 0.41 0.04 0.007
13 6.80 0.52 0.05 0.010
14 7.20 0.55 0.06 0.013
15 7.60 0.55 0.02 0.004
16 8.00 0.42 0.12 0.020
17 8.40 0.44 0.10 0.018
18 8.80 0.47 0.17 0.024
19 9.00 0.47 0.12 0.011
20 9.20 0.49 0.06 0.009
21 9.60 0.42 0.10 0.017
22 10.00 0.40 0.01 0.002
23 10.40 0.34 0.11 0.015
24 10.80 0.37 0.19 0.021
25 11.00 0.36 0.13 0.009
26 11.20 0.33 0.24 0.024
27 11.60 0.27 0.07 0.008
28 12.00 0.12 0.00 0.000
29 12.60 0.06 0.00 0.000
30 13.40 0.00
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Table A4.8-4 Discharge Sheet — Lac du Sauvage Outlet, 29 May 2014
& 3
Discharge Measurement Summary Date Generated: Tue Jan 20 2015
File Information Site Details
File Name LDS_May29.WAD Site Name LDS
Start Date and Time 2014/05/29 15:10:46 Operator(s) DCCD
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 2.99
Software Ver 2.20 Discharge m”~3/s Velocity 1.1%  3.4%
- oo
Averaging Int. Varies # Stations 25 ; -
Start Edge LEW  Total Width 15.000 # Stations 29 .
Mean SNR 18.8d8  Total Area 5.794 Overall o
Mean Temp 2.28°C Mean Depth 0.386
Disch. Equation Mid-Section Mean Velocity 0.6262
Total Discharge 3.6282
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD |Npts| Vel | CorrFact | MeanV | Area | Flow | %Q
0 15:100 0.00 None| 0.000 0.0 0.0 0, 0.0000 1.00[ 0.0000{ 0.000] 0.0000 0.0
1 15:10  0.90 0.6 0.260 0.6/ 0.104 30 0.1427 1.00] 0.1427] 0.234 0.0334 0.9}
2| 15:13 1.80 0.6| 0.340 0.6 0.136| 30| 0.1745 1.00| 0.1745| 0.2 0.0415| 1.1
3 15:14  2.30 0.6 0.540 0.6| 0.216] 30/ 0.2997 1.00] 0.2997] 0.270, 0.0809 2.2
4| 15:17 2.80 0.6| 0.5%0 0.6| 0.216| 15 0.4397| 1.00| 0.4397| 0.270| 0.1187| 3.3
5| 15:17 330 0.6| 0.580 0.6| 0.232| 15 0.7713 100| 0.7713| 0.290| 0.2237| 6.2
6| 15:18 3.80 0.6| 0.580 0.6 0.232 15| 0.68%6 1.00| 0.68%6| 0.290| 0.1985| 5.5
7| 15:19] 4.30 0.6| 0.580 0.6| 0.232| 15 0.6292 1.00| 0.6292| 0.290 0.1825| 5.0
8| 15:20| 4.80 0.6| 0.50 0.6 0.224 15| 1.0099 1.00| 1.0099| 0.280| 0.2828| 7.8
9| 15:21 530 0.20.8] 0.760 0.2| 0.608 15| 1.1272 1.00| 0.8854| 0.380| 0.3365| 9.3
9| 15:23 530 0.20.8] 0.760 0.8 0.152 15| 0.6937|
10, 15:24  5.80 0.6, 0.600 0.6 0.240 15 0.9723 1.00] 0.9723{ 0.300, 0.2917 8.0}
11| 15:25 6.30 0.6| 0.680 0.6| 0.272| 15 0.8412 1.00| 0.8412| 0.340| 0.2860| 7.9
12| 15:26| 6.80| 0.20.8| 0.700 0.2 0.560 15| 10405 1.00| 0.7663| 0.350| 0.2682| 7.4
12| 15:26| 6.80| 0.2/0.8] 0.700 0.8| 0.140| 15 0.4922
13| 15:27] .30 0.6| 0.620 0.6| 0.248| 15| 0.7198 00| 0.7198| 0.310| 0.2231| 6.2
14| 15:28| 7.80 0.6| 0.520 0.6| 0.208) 15 0.8269 00| 0.8269| 0.260| 0.2150| 5.9
15| 15:30| 8.30 0.6| 0.580 0.6 0.232 15| 0.5603 1.00| 0.5603| 0.290| 0.1625| 4.5
16| 15:30 8.80 0.6 0.500 0.6/ 0.2000 15 0.4792 1.00] 0.4792] 0.250, 0.1198 3.3|
17 15:31 9.30 0.6 0.420 0.6| 0.168) 15| 0.4304 1.00] 0.4304 0.210 0.0904 2.5
18| 15:32| 9.80 0.6| 0.400 0.6 0.160 15| 0.4276 1.00| 0.4276| 0.200| 0.0855| 2.4
19| 15:33] 10.30 0.6| 0.300 0.6| 0.120] 15| 0.3800 1.00| 0.3800| 0.150| 0.0570| 16
20, 15:34 10.80 0.6/ 0.150 0.6 0.060 15 0.5600 1.00[ 0.5600{ 0.120, 0.0672] 1.9}
21 15:35 11.90 0.6 0.150 0.6/ 0.060 15 0.6256) 1.00] 0.6256] 0.150] 0.0938 2.6
220 15:36| 12.80 0.6 0.150 0.6| 0.060 15| 0.6948 1.00| 0.6948| 0.135 0.0938] 2.6
23| 15:37 13.70 0.6| 0.170 0.6| 0.068| 15 0.904% 100| 0.9046| 0.187 0.0757| 2.1
24 15:37  15.00 None|  0.000! 0.0 0.0 0 0.0000 1.00] 0.0000{ 0.000 0.0000] 0.0}
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Table A4.8-5 Discharge Sheet — Lac du Sauvage Outlet, 26 June 2014

DISCharge Measu rement Summary Date Measured: Thursday, June 26, 2014
Site Name Ids 25jun 1 Party dc kb
Station Number Boat/Motor

Location Meas. Number

System Information

System Type RS-M9 m
Serial Number 2625 Salinity (ppt) 0.0 m/s
Firmware Version 3.00 Magnetic Declination (deg) 15.2 m2
Software Version 3.7 m3/s

emperature  degC

Discharge Results

Discharge Calculation Settings

Track Reference Bottom-Track Left Method Sloped Bank Width (m) 49.395
Depth Reference Vertical Beam Right Method Sloped Bank Area (m2) 29.070
Coordinate System ENU Top Fit Type Power Fit Mean Speed (m/s) 0.464
Bottom Fit Type Power Fit Total Q (m3/s) 13.484
Maximum Measured
1.146
Depth
Maximum Measured
Speed 1.238
Measurement Results
Tr  Time | D L Me: ~ Discharge % ]
#  Time Duration Temp. Track DMG Width Area Boat Water Left Right Top Middle Bottom Total MBTotal Measured
2|2 o000 76| 44| 4225| 4053|0237 0.244] o0453| 06| 002) 23| 90 168] 13234 - 685
|| #70  ooen 68| 87| 4208] 4ommalmes] 0473 o04r2| 05| o002 23] e 165] 13511 = 685
A |72 oosod| e8| 4553 4208 4osssfronr2) 0.401| 04s4f ass| oon) 2m| 043 161] 13497 o 699
s|e|#®3  ooan 62| i8] 23| wmil034| 0a67] 07| 02| o002 24| o 164 13606 - 685
Mean| 68| 46.26] 42.39] 40.95]200m] 0.194] 0.464| 00| o002 24| 9.8 164] 13484 0000 7 |
stdDev] 05| 064] 029] o0.288) 0271] 0.031] oaoz| oos| ooo] o8] 0.4 003] 0.164 0000 06
cov] o1] oo1a] 0.07] o00oe] oom| oass] ooislo.zz2] o.aosfoow] oos] oos| o012 0000 0,009
|Exposire Time: 0:16:16
ITI‘Z‘-BIGJIOIIZQUEJ“U; Tr3=LD5 - 250n15 0931 riv; Trd=LDS - 251n15 0935 riv; TrS=LDS - 251n14 0940 riv;
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Table A4.8-6 Discharge Sheet First Section — Lac du Sauvage Outlet, 31 July 2014
B (-
)
Discharge Measurement Summary m—TT
File Information Site Details
File Name LDSJUL31.WAD Site Name
Start Date and Time 2014/07/31 10:23:17 Operator(s) TE KB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category ISO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1%  2.4%
Software Ver 2.30 Discharge m~3/s Velocity 0.6%  2.2%
Mounting Correction 0.0% Width 0.1%  0.1%
Summary Method 1.5% -
Averaging Int. 20 # Stations 18 # Stations e ]
Start Edge LEW Total Width 34.100 Overall o
Mean SNR 14.2 dB Total Area 25.670
Mean Temp 13.35°C  Mean Depth 0.753
Disch. Equation Mid-Section Mean Velocity 0.4739
Total Discharge 12.1659
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %Q
0 10:23 0.00 None|  0.000 0.0 0.0 0.0000 1.00,  0.0000/ 0.000, 0.0000 0.0
1 10:23  2.00 0.6  0.500 0.6 0.200, 0.2677 1.00| 0.2677 1000 0.2677 2.2
2] 10:25 4.00 0.6 0.520 0.6 0.208] 0.2068 1.00 0.2068 1.040| 0.2151 1.8]
3 10:26) 6.00 0.6 0.620 0.6 0.248  0.3977 1.00| 0.3977 1.240| 0.4931 4.1
4 10:27] 8.00 0.6| 0.640 0.6| 0.256| 0.4766| 1.00 0.4766] 1.280, 0.6100/ 5.0l
5| 10:28{ 10.00 0.6/ 0.620 0.6 0.248] 0.4580 1.00 0.4580] 1.240| 0.5679 4.7
6 10:30, 12.00 0.6  0.740 0.6 0.296 0.3953] 1.00| 0.3953 1.480| 0.5850 4.8|
7 10:32 14.00 0.2/0.8  0.840 0.2 0.672 0.4824 1.00] 0.4173 1.680] 0.7011 5.8
7 10:33( 14.00 0.2/0.8) 0.840 0.8 0.168{ 0.3522 |
8 10:35 16.00 0.2/0.8)  1.140 0.2 0.912]  0.4706| 1.00] 0.4151 2.280] 0.9465 7.8|
8 10:36] 16.00 0.2/0.8)  1.140 0.8 0.228 0.3597] |
9 10:38] 18.00 0.2/0.8 1.290 0.2 1.032] 0.4688 1.00 0.4609] 2.580] 1.1893 9.8|
9 10:40 18.00 0.2/0.8 1.290 0.8 0.258] 0.4531
10 10:41 20.00 0.2/0.8) 1.040 0. 0.832] 0.4694 1.00, 0.4787 2.080 0.9958 8.2
10| 10:42] 20.00 0.2/0.8] 1.040 0.8 0.208{ 0.4881]
11 10:43 22.00 0.2f/0.8{ 0.920 0.2 0.736 0.5159 1.00 0.5311 1.840| 0.9773 8.0
11 10:44 22.00 0.2/0.8)  0.920 0.8 0.184 0.5464
12  10:45 24.00 0.2/0.8 1.000 0.2 0.800{ 0.5649 1.00 0.5303] 2.000] 1.0606 8.7
120 10:46] 24.00 0.2/0.8| 1.000 0.8 0.200, 0.4957
13 10:48 26.00 0.6 0.750 0.8 0.300, 0.6348| 1.00  0.6348| 1.500 0.9522 7.8|
14 10:49 28.00 0.6 0.640 0.6| 0.256{ 0.6193] 1.00 0.6193] 1.280, 0.7927 6.5
15 10:50, 30.00 0.6| 0.640 0.6 0.256| 0.5773] 1.00 0.5773 1.920| 1.1084 9.1
16 10:51 34.00 0.6  0.600 0.6 0.240, 0.5716| 1.00 0.5716| 1.230, 0.7031 5.8}
17| 10:51 34.10 None|  0.000 0.0 0.0{ 0.0000 1.00, 0.0000 0.000/ 0.0000] 0.0
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Table A4.8-7 Discharge Sheet Second Section — Lac du Sauvage Outlet, 31 July 2014
"
& B
Discharge Measurement Summary Date Generated: Fri Aug 15 2014
File Information Site Details
File Name LDSJU312.WAD Site Name
Start Date and Time 2014/07/31 11:08:06 Operator(s) TE KB
System Information Units (Metric Units) | | Discharge Uncertainty
Sensor Type FlowTracker | | Distance m Category I1SO | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%)
CPU Firmware Version 3.9 Area m~2 Depth 0.2%| 3.6%
Software Ver 2.30 Discharge m~3/s Velocity 0.9%  2.5%l
Mounting Correction 0.0% Width 0.2%) 0.2%)
Summary :estgt;_d ;.?3: :
Averaging Int. 20 # Stations 10 'l°"5 con a5
Start Edge LEW Total Width 19.000 Overa
Mean SNR 14.6 dB Total Area 7.114
Mean Temp 13.14 °C Mean Depth 0.374
Disch. Equation Mid-Section Mean Velocity 0.4424
Total Discharge 3.1472
Measurement Results
St| Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area | Flow | %0Q
0| 11:08 34.00 None! 0.600 0.0 0.0 0.0000 1.00 0.5211 0.030{ 0.0156 0.5
1 11:08 34.10 0.6/ 0.600 0.6 0.240, 0.5211 1.000 0.5211 0.600{ 0.3127 9.9|
2 11:09] 36.00 0.6 0.520 0.6 0.208| 0.5256 1.00 0.5256| 1.014 0.5330 16.9]
3 11:10] 38.00 0.6/ 0.560 0.6 0.224 0.4861 1,000 0.4861 1,120, 0.54%44 17.3|
4  11:11 40.00 0.6/ 0.500 0.6 0.200, 0.4595 1.00]  0.4595( 1.000] 0.4595 14.6)
S 11:120 42.00 0.6/ 0.400 0.6 0.160, 0.4669 1,000 0.4665 0.800, 0.3735 11.9]
6 11:13 44.00 0.6| 0.400 0.6 0.160| 0.4362 1.00 0.4362 1.200{ 0.5234 16.6]
7 11:15 48.00 0.6| 0.300 0.6 0.120| 0.2852 1.00 0.2852] 1.200] 0.3422] 10.9}
8 11:16] 52.00 0.6| 0.060 0.6 0.024 0.2852 1.00 0.2852] 0.150{ 0.0428 1.4]
9 11:16/ 53.00 None: 0.000 0.0 0.0/ 0.0000 1.00 0.0000, 0.000{ 0.0000: 0.1
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Table A4.8-8 Discharge Sheet — Lac du Sauvage Outlet, 23 September 2014
Discharge Measurement Summary Date Generated: Tue Nov 18 2014
File Information Site Details
File Name LDS23SEP.WAD Site Name LDS
Start Date and Time 2014/09/23 14:14:11 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 | Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 | Depth 0.1% 1.5%
Software Ver 2.20 Discharge m~3/s Velocity 0.9%  6.9%
sy o, —eals5
Averaging Int. 20 # Stations 47 # Stations 1'1% .
Start Edge LEW Total Width 45.000 .
Mean SNR 21.9d8  Total Area 20.680 Overall 210 7.2
Mean Temp 5.51°C Mean Depth 0.460
Disch. Equation Mid-Section Mean Velocity 0.1355
Total Discharge 2.8014
Measurement Results
St Clock | Lloc Method | Depth | %Dep | MeasD Vel Corrfact | MeanV | Area | Flow |%Q
0 1414  0.00 None|  0.000 0.0 0.0 0.0000 1.00 0.0000] 0.000] 0.0000 0.0
1| 1414 100 0.6] 0.160 0.6] 0.064] 0.0004 100| 0.0004] 0.160| 0.0001] 0.0
2| 14:15 2.00 0.6| 0.200 0.6 0.080] 0.0513 100| 0.0513| 0.150 0.0077| 0.3
3| I19:16] 2.50 0.6| 0.160 0.6 0.064] 0.0002 1.00| o0.0002| 0.080| 0.0000] 0.0
4 1917 300 0.6| 0.000 0.6] 0.000] -0.049 1.00| 0.0000| 0.000| 0.0000| 0.0
5| 19:19  4.00 0.6| 0.100 0.6 0.090 0.053% 100 0.0536| 0.100| 0.0059 0.2
6 14:19  5.00 0.6 0.210 0.6 0.084  0.1525 1.00 0.1525 0.210/ 0.0320 1.1
7| 14:21] 6.00 0.6] 0.200 0.6] 0.080] 0.0060 100| 0.0060| 0.200| 0.0012| 0.0
8 14:220  7.00 0.6  0.200 0.6 0.080  0.1503 1.00 0.1903 0.200] 0.0381 1.4
9 1422 8.00 0.6 0.280 0.6 0.112  0.1601 1.00 0.1601 0.280] 0.0448 1.6|
10, 14:23  9.00 0.6  0.320 0.6] 0.128 0.1808 1.00 0.1808] 0.320) 0.0579 2.1
11| 14:26] 10.00 0.6| 0.300 0.6 0.120] 0.1785 100 0.1785| 0.300| 0.0535| 19
12| 14:28| 11.00 0.6| 0.310 06| 0.124] 0.0054 100 0.0054| 0.310| 0.0017| 0.1
13| 14:29| 12.00 0.6| 0.3%0 06| 0.135] 0.19% 1.00| 0.14%6| 0.3%0| 0.0992| 18
14 14:30_ 13.00 0.6 0.270 0.6  0.108  0.1559 100, 0.1559] 0.270] 0.0421] 1.5
15 14:31  14.00 0.6]  0.400 0.5 0.160  0.1221 1.00] 0.1221 0.400] 0.0488 1.7
16| 14:33 15.00 0.6| 0.9 0.6 0.17| 0.0043 100| 0.0043| 0.440| 0.0019| 0.1
17 14:34 16.00 0.6 0.360 0.6 0.144  0.2327 100 0.2327 0.360] 0.0838 3.0
18 14:35  17.00 0.6, 0.340 0.6 0.136] 0.2559) 1.00] 0.2559] 0.340] 0.0870] 3.1
19 14:35  18.00 0.6 0.400 0.6 0.160  0.2123 1.00] 0.2123 0.400] 0.0849 3.0
20 14:37 19.00 0.6 0.560 0.6 0.224  0.1347 100 0.1447 0.560] 0.0810 2.9]
21 14:38  20.00 0.6 0.560 0.6 0.224  0.2716 100 0.2716] 0.560] 0.1521 5.4
22 14:39 21.00 0.6 0.720 0.6 0.288  0.1267 1.00] 0.1267] 0.720] 0.0912 3.3
23 1442 22.00] 0.2/0.6/0.8] 1.040 0.2 0.832  0.2335 1.00 0.1700] 1.040] 0.1769 6.3
23 14:44 22.00 0.2/0.6/0.8] 1.040) 0.6 0.416  0.215
23 14:43 22.00  0.2/0.6/0.8] 1.040 0.8  0.208_ 0.0155
24| 14:46 23.00 0.20.8] 1040 0.2 0.832] 0.2063 100| 0.1028| 1.040| 0.1070| 3.8
24| 14:47 23.00 0.20.8] _1.0%0 0.8 0.208] -0.0006
25| 14:50, 24.00 0.80.2] 1040 0.2 _0.832] 0.2503 100| 0.1873| 1.040| 0.1948| 7.0
25| 14:49 24.00 0.8/0.2] 1.0%0 0.8 0.208] _0.1293
| 26 14:52 25.00 0.2/0.8  0.960 0.2l 0.768 _ 0.1822 100, 0.2118] 0.960] 0.2034 7.3
14:53 25,00 0.2/0.8  0.960 0.8 0.192  0.2415]
27 14:54  26.00 0.8/0.2  0.960 0.2l o 0.1378] 100/ 0.1823 0.960] 0.1751 6.2
27 14:53  26.00 0.8/0.2  0.960 0.8  0.192  0.2269
14:55  27.00 0.2/0.8  0.920 0.2  0.736  0.1286 1.00] 0.1540] 0.920] 0.1417 5.1
28 14:56 27.00 0.2/0.8  0.920 0.8 0.18¢  0.1794
29 14:57  28.00 0.6 0.780 0.6 0312 0. 1.00| 0.2086] 0.780] 0.1627 s.gl
30 14:59  29.00 0.6 0.560 0.6 0.224 _ 0.1952 1.00 0.1952 0.560| 0.1093 3.
31 14:59  30.00 0.6, 0.460 0.6 0.184  0.1615 1.00] 0.1615] 0.460] 0.0743 2.7
32 15:00_ 31.00 0.6, 0.460 0.6 0.184  0.1308 1.00 0.1308 0.460] 0.0602 2.1
33 15:01 32.00 0.6, 0.540 0.6 0.216 0.1315 1.00] 0.1315 0.540] 0.0710] 2.5
34 15:02 33.00 0.6 0.540 0.6 0.216  0.1028] 1.00 0.1028] 0.540] 0.0555 2.0
35 15:03  34.00 0.6, 0.540 0.6 0.216  0.0967 1.00] 0.0967 0.540] 0.0522 1.
36 15:04  35.00 0.6] 0.480 0.5  0.192  0.0829 1.00 0.0829] 0.480] 0.0398 1.
37 15:04 36.00 0.6, 0.430 0.5 0.192  0.0924 1.00] 0.0924 0.480] 0.0444 1.6)
38 15:05 37.00 0.6 0.460 0.6| 0.184  0.0907 1.00 0.0907 0.460] 0.0417 1.5
39| 15:06] 35.00 0.6| 0.480 0.6] 0.192] 0.0800 1.00| 0.0800| 0.450| 0.0384] 14
40 15:07 39.00 0.6 0.540 0.6 0.216  0.0592 1.00] 0.0592] 0.540] 0.0320] 1.1
41| _15:08] 40.00 0.6| 0.480 0.6|  0.192] 0.0497| 1.00| 0.0997| 0.450| 0.0239| 0.9
42 15:09] 41.00 0.6 0.340 0.6 0.136  0.0499 1.00] 0.0499] 0.340] 0.0170 0.6]
43| 15:10] 42.00 0.6| 0.39 0.6|  0.135| 0.0299 1.00| 0.0299| 0.3%0| 0.0102| 0.4
44| 15:11] 43.00 0.6| 0.280 0.6 0.112| 0.0082 1.00| 0.0082] 0.280| 0.0023| 0.1
45| 15:12] 44.00 0.6| 0.260 0.6 0.104] 0.0138 100 0.0138| 0.260| 0.0035| 0.1
46/ 15:12]  45.00 None| 0.000 0.0 0.0 0.0000 1.00] _0.0000 0.000| 0.0000] 0.0
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A4.9 Lac de Gras Outlet

Benchmark Coordinates UTM Zone 12
Easting 490252.940 m
Northing 7162641.838 m
Elevation 416.515 m (geodetic)
Datum Elevation 415.300 m (geodetic)

Figure A4.9-1 Aerial View of Lac de Gras Outlet Channel during Freshet (view upstream),
26 May 2014

Lac de Gras

. Bachmarks and
Staff Gauge Locatio
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Figure A4.9-2 Lac de Gras Outlet Station - Aerial View of Outlet Channel (view upstream),

4] 2014
une Lac de Gras

R —

Benchmarks 7aﬁ'd*"ﬂnm=_=- R
Staff Gauge Location

— -—
—
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Figure A4.9-3: Lac de Gras Outlet Station, Staff Gauge location (view downstream), 4 June 2014

Lac de Gras

Table A4.9-1 2014 Hydrometric Data at Lac de Gras Outlet Station

Water Surface | Transducer | Transducer Tra’::lseg:]cer Measured
Elevation Reading Elevation Elevation Stage Staff Gauge Discharge
Date and Time (m) (m) (m) (m) (m) Reading (m) (m¥s)
29-May-2014 12:00 415.556 0.221 415.335 415.335 0.256 -0.11
4-Jun-2014 10:10 415.636 0.301 415.335 0.336 -- -
5-Jun-2014 12:50 415.653 0.323 415.330 0.352 0.02 13.682
25-Jun-2014 12:20 415.751 0.420 415.331 0.45 0.13 16.727
1-Aug-2014 14:20 415.838 0.493 415.344 0.538 0.20 -
19-Sep-2014 09:50 415.628 0.396 415.231 0.327 0.005 12.067
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Figure A4.9-4 2014 Open-Water Stage-Discharge Rating Curve at Lac de Gras Outlet Station

10 I
B Vista (1995-1997) Discharge Measurements
B Rescan (2010-2012) Discharge Measurements
B Golder 2014 Discharge Measurements
e 2014 Golder Updated Rating Curve
E
g1
©
b
/ 2014 Updated Rating Curve
Q = 34.0246*Stage?8976
Based on datum elevation of
415.300 m (geodetic)
0.1
1 10 100
Discharge (m3/s)

Sources include Vista (1997) and ERM Rescan (2013).
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Table A4.9-2 Lac de Gras Outlet, 2014 Mean Daily Discharge and Water Surface Elevation
Discharge Water Surface Elevation
(m%s) (m, geodetic)
DATE May Jun Jul Aug Sep May Jun Jul Aug Sep
1 - 12.10 17.37 20.53 20.15 -- 415.616 | 415.773 | 415.870 | 415.858
2 - 12.36 17.58 21.17 19.89 -- 415.624 | 415.779 | 415.889 | 415.850
3 - 12.65 17.60 21.27 19.71 - 415.632 | 415.780 | 415.892 | 415.844
4 - 12.95 17.75 21.35 19.77 - 415.641 | 415.784 | 415.895 | 415.846
5 - 13.32 17.80 21.63 20.48 - 415.652 | 415.786 | 415.904 | 415.868
6 - 13.62 17.70 21.87 18.77 - 415.661 | 415.783 | 415.911 | 415.816
7 - 13.83 17.96 21.92 19.37 - 415.667 | 415.791 | 415,913 | 415.834
8 - 14.04 17.97 21.46 19.73 - 415.673 | 415.791 | 415.899 | 415.845
9 - 14.32 17.96 21.25 19.89 -- 415.681 | 415.791 | 415.892 | 415.850
10 - 14.52 17.87 21.13 19.52 -- 415.687 | 415.788 | 415.888 | 415.838
11 - 14.71 18.01 21.26 20.04 - 415.693 | 415.792 | 415.892 | 415.855
12 - 14.89 18.30 21.34 19.96 - 415.698 | 415.801 | 415.895 | 415.852
13 - 15.10 18.39 21.45 19.30 - 415.704 | 415.804 | 415.898 | 415.832
14 - 15.29 18.29 21.50 19.74 - 415.710 | 415.801 | 415.900 | 415.845
15 - 15.35 18.15 21.68 19.56 - 415.712 | 415.797 | 415.905 | 415.840
16 - 15.61 18.64 21.91 19.65 - 415.720 | 415.812 | 415.912 | 415.843
17 - 15.81 18.81 21.23 19.63 - 415726 | 415.817 | 415.801 415.842
18 - 16.04 18.89 21.73 19.16 - 415733 | 415.819 | 415.907 415.827
19 - 16.15 19.37 21.81 19.45 - 415736 | 415.834 | 415.909 415.836
20 - 16.18 19.60 20.95 19.08 - 415737 | 415.841 | 415.883 415.825
21 - 16.36 19.68 21.13 19.43 - 415742 | 415.843 | 415.888 415.836
22 - 16.43 19.66 21.07 20.34 - 415744 | 415.843 | 415.886 415.864
23 - 16.58 19.91 20.77 18.89P - 415749 | 415.850 | 415.877 | 415.819P
24 - 16.63 20.11 20.57 - - 415750 | 415.857 | 415.871 -
25 - 16.73 20.03 20.76 - - 415753 | 415.854 | 415.877 -
26 - 16.92 20.18 20.26 - - 415759 | 415.859 | 415.861 -
27 - 16.99 20.21 20.34 - - 415761 | 415.860 | 415.864 -
28 - 17.01 20.18 20.04 - - 415762 | 415.859 | 415.854 -
29 10.51P 17.22 20.20 20.14 - 415570P | 415.768 | 415.859 | 415.858 -
30 10.78 17.35 20.47 20.62 - 415578 415772 | 415.868 | 415.872 -
31 11.43 - 20.54 20.55 - 415.597 - 415870 | 415.870 -
MIN 10.51 12.10 17.37 20.04 18.77 415.570 415616 | 415.773 | 415.854 | 415.816
MEAN 10.91 15.23 18.88 21.12 19.63 415.582 415709 | 415.819 | 415.888 415.842
MAX 11.43 17.35 20.54 21.92 20.48 415.597 415772 | 415.870 | 415.913 415.868
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Table A4.9-3 Discharge Sheet Second Section — Lac de Gras Outlet, 5 June 2014

Discharge Measurement Summary Date Measured: Thursday, 05 June, 2014

Site Information Measurement Information
Site Name ldg Party dc od
Station Number 1 Boat/Motor
Location ds rapids Meas. Number 1

System Information
System Type

Serial Number 2625 I

Firmware Version 3.00 Magnetic Declination (deg) 15.3

Software Version 3.50 m3/s
degC

Discharge Calculation Settings

Track Reference GPS-GGA Left Method Sloped Bank Width (m) 36.53
Depth Reference Vertical Beam Right Method Sloped Bank Area (m2) 53.8
Coordinate System ENU Top Fit Type Power Fit Mean Speed (m/s) 0.255

Bottom Fit Type Power Fit Total Q (m3/s) 13,682

[ ] leal

L

Area Boat Water Left Right

11:46:49

4L M 0:06:08 291 34.90] 31.22) 36.22] S53.7§ 0.095 0.268) 0.01 0.07) 1.5 1124 184 14.367 -] 78.1

SR 11:531?1 0:05:33 29) 34.32] 3162 36.62] 53.9§ 0.103 0.243) 0.00 0.06) 1.17 1021 1.69) 13.128 - 778
12:06:10

7R " 0:05:48 28 34.84) 31.72 36.72) 53.9§ 0.100 0.242§ 0.00 0.02§ 1.13 10.29 1.60§ 13.038 - 789
12:12:18

gL ™ 0:06:13 28| 35.04] 31.55] 36.55] S53.5§ 0.094 0.265) 0.01 0.04f 1.2 1113 1.79) 14173 = 784

Mean 28] 34.77] 3153 36.53] 53.8) 0.028 0.255 0.01 0.04) 1.19 10.72 1.73) 13682 0,000 783

StdDev 00 027] 019 0.19 0.2§ 0.004 0.012§ 0.00 0.02§ 0.05 0.47 0.09§ 0.604 0.000 0.4

cov 00y 0.008) 0.006 0.005§ 0.003§ 0.088 0.047 EIEIZG- El.445r104€l 0.044 0.052) 0.044 0.000 10,006

Exposure Time: 0:23:42
Trd4=20030102081406 .riv ; TrS=20030102082036.riv; Tr7=20080102083325.riv ; Tr8=20030102053944.riv;

Tr4=20030102081405 riv - ; Tr5=20030102082036.riv - ; Tr7=20030102083325.riv - ; Tr§=20030102083944 riv - ;
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Table A4.9-4 Discharge Sheet Second Section — Lac de Gras Outlet, 25 June 2014

DISChal‘ge MeaSU I’ement SU mmal'y Date Measured: Wednesday, June 25, 2014

Site Information Measurement Information
Site Name ldg sample 2 Party dc kb
Station Number 1 Boat/Motor

Location Meas. Number

System Information

System Type Transducer Depth (m)

Serial Number 2625 Salinity (ppt) 0.0 m/s
Firmware Version 3.00 Magnetic Declination (deg) 15.2 m2

Software Version 3.7 Discharge m3/s

Temperature  degC

Discharge Calculation Settings Discharge Results

Track Reference Bottom-Track Left Method Sloped Bank Width (m) 36.139
Depth Reference Vertical Beam Right Method Sloped Bank Area (m2) 55.509
Coordinate System ENU Top Fit Type Power Fit Mean Speed (m/s) 0.301
Bottom Fit Type Power Fit Total Q {(m3/s) 16.727
Maximum Measured
2.865
Depth
Maximum Measured
1.389
Speed
Measurement Results
Time Duration T [
2|u 9355;1; ooz3s| 62| 37.73] sres| sseszlsseso) 0.473| o0302| 002| ood| 128] 1340 2.13| 16829 = 794
3R 10'1“;33 o0l 61| 3500| 3238| ;38056258 0438 o0z288|-001] o003 118] 1204 2,05 16.190 = 798
afr] ) o0s7] 61| 3632| 3127| 35274|s4.452) 0.460] o0318]-002] o002 128] 1370 20| 17.185 = 796
sl 005 o3 60| 35.14| 3267| wmesolsssre) 0aez| o0zem|00| oa7| 127 1327 2.08] 16.727 - 792
ofR| 042l oozze|  ea| 3447] sre2| smsexfsaceof oset| osm|-00t| oo 123 1347 20| 16.724 - 04
7R ll:Dlﬁ 0:03:44 6.1 35.79] 3234 36.338]55.603] 0.160 0.299) -0.01 0.02) 1.23 13.28 2.10f 16627 - M7
gL 11:05:}; 0:03:16| 6.0 36.11] 3240] 3%404)55.3%61) 0.184 0.2%| -0.01 001] 1.21 1312 2.04] 16.370 - 3200
9lrR 11:09ﬁ 0:03:42 6.1 35.97] 3247 36473]56.805] 0.162 0.302] -0.01 0.03] 1.26 1369 2.21) 17167 - 796
Mean| 61| 35093) 32.14] 36.139|55.500] 0165 o0301]-001] o0s| 124 1336 2.10] 16.727 0,000 797
StdDev| 01| 0s88| 045| 0449] osof oo4| ooos| 0.0] o0os| 003 025 0.07| 0324 0,000 0.4
oV 0.0] 0024) 0014 0.012] 0.015) 0.084 002 0177-, 1.091 J0.026 0.018 003%6) 0019 0.000 0.004
Exposure Time: 0:29:14
Tr2=20030101121253r1v; Tr3=20030101 123154 r1v; Trd=20030101121L305.1v; Tr5=200301011217 13 riv; Tr6=20030101122042r1v; Tr7=20030101 122822 iv;
Tr8=20030101123233riy: Tr9=20030101 123608 1iv;
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Table A4.9-5 Discharge Sheet Second Section — Lac de Gras Outlet, 23 September 2014

% 2
Discharge Measurement Summary Date Genersted: Tue Nov 18 2014
File Information Site Details
File Name LDGSEP23.WAD Site Name
Start Date and Time 2014/09/23 09:18:15 Operator(s) CVKB
System Information Units (Metric Units) Discharge Uncertainty
Sensor Type FlowTracker| | Distance m Category 150 Stats
Serial # P4017 Velocity m/s Accuracy 1.0%  1.0%
CPU Firmware Version 3.9 Area m~2 Depth 0.1% 2.5%!
Software Ver 2.20 Discharge m~3/s Velocity 1.1%  3.7%
summary -
Averaging Int. 20 # Stations 34 - -
Start Edge LEW  Total Width 33.000 # Stations LI 2
Mean SNR 27.3dB  Total Area 13.460 Overall 27% 4.6%
Mean Temp 9.87 °C Mean Depth 0.408
Disch. Equation Mid-Section Mean Velocity 0.8965
Total Discharge 12.0673
Measurement Results
St | Clock | Loc | Method | Depth | %Dep | MeasD Vel CorrFact | MeanV | Area Flow | %Q
0 09:18 0.00 None  0.000 0.0 0.0| 0.0000 1.00 0.0000 0.000, 0.0000 0.0
1| 09:18)] 100 0.6 0.220 0.6 0.088| 0.0493 1.00| 0.0493| 0.220| 0.0108| 0.1
2| 09:19) 200 0.6 0.180 0.6| 0.072| 0.0814 1.00| 0.0814| 0.180| 0.0147| 0.1
3| o09:200 300 0.6 0.080 0.6| 0.032| 02226 L00| 0.2226| 0.080| 0.0178| 0.1
4 09:22 4.00 0.6 0.080 0.6 0.032] 0.3689 1.00, 0.3689 0.080, 0.0295{ 0.2
5| 09:25| 5.00 0.6 0.140 0.6| 0.056| 0.2104 1.00| 0.2104] 0.1%0| 0.0295| 0.2
6| 09:26) 6.00 0.6 0.060 0.6{ 0.024 0.3862 1.00 0.3862] 0.060] 0.0232 0.2
7 09:27 7.00 0.6, 0.240 0.6 0.096( 0.2541 1.00, 0.2541 0.240, 0.0610| 0.5
8| 09:28  8.00 0.6 0.350 0.6{ 0.140] 0.3350 1.00,  0.3350, 0.350, 0.1173 1.0}
9| 09:30 9.00 0.6 0.540 0.6| 0.216] 1.0099 1.00  1.0099 0.540, 0.5453 4.5|
10/ 09:31 10.00 0.6] 0.520 0.6{ 0.208 1.3874 1.00| 1.3874 0.520] 0.7214 6.0|
11 09:33 11.00 0.6, 0.680 0.6 0.272| 1.3345 1.00 1.3345 0.680, 0.9075{ 7.5
12| 09:35 12.00 0.6 0.620 0.6{ 0.248 1.0004 1.00  1.0004 0.620 0.6202 5.1
13| 09:35| 13.00 0.6| 0.5%0 0.6| 0.216| 1.3782 1.00| 1.3782| 0.540| 0.7442| 6.2
14 09:38] 14.00 0.6, 0.500 0.6 0.200( 1.1617 1.00 1.1617, 0.500, 0.5809| 4.8}
15| 09:39] 15.00) 0.6 0.480 0.6{ 0.192] 0.8304 1.00] 0.8304 0.480, 0.3986/ 3.3
16| 09:40| 16.00 0.6 0.550 0.6{ 0.220 1.0256) 1.00,  1.0256 0.550 0.5641 4.7
17| 09:41 17.00 0.6  0.550 0.6{  0.220] 0.8024 1.00,  0.8024 0.550| 0.4413 3.7
18| 09:42] 18.00 0.6] 0.700 0.6 0.280| 0.8575 1.00 0.8575 0.700[ 0.6003 5.0}
19| 09:44 19.00 0.6] 0.760 0.6{ 0.304 1.3358 1.000 1.3358] 0.760] 1.0152] 8.4
20/ 09:45 20.00 0.6] 0.720 0.6 0.288|  1.2455 1.00,  1.2455 0.720, 0.8968 7.4
21| 09:47 2100 0.6| 0.650 0.6 0.260| 11560 100| 11560 0.650| 0.7514| 6.2
22| 09:50| 22.00 0.6| 0.7200 0.6| 0.280| 0.6779 1.00| 0.6779| 0.700| 0.4745| 3.9
23] 09:51 23.00 0.6 0.400 0.6{ 0.160 0.3152 1.00] 0.3152 0.400, 0.1261 1.0}
24 09:521 24.00 0.6 0.360 0.6 0.144  0.3996 1.00,  0.3996 0.360] 0.1439 1.2}
25 09:53 25.00 0.6  0.300 0.6|  0.120] 0.9746 1.00] 0.9746 0.300, 0.2924 2.4
26| 09:54 26.00 0.6 0.4%0 0.6| 0.175| 1.0506 1.00| 1.05056| 0.4%0| 0.4623| 3.8)
27| 09:56{ 27.00 0.6, 0.480 0.6 0.192 1.0049 1.00| 1.0049] 0.480 0.4824 4.0|
28| 09:57 28.00 0.6  0.500 0.6{  0.200 0.5886) 1.00] 0.5886] 0.500] 0.2943 2.4
29| 09:58  29.00| 0.6 0.500 0.6 0.200|  0.7947 1.00] 0.79470 0.500, 0.3974 3.3
30| 09:59 30.00 0.6 0.220 0.6/ 0.088 0.5539 1.00,  0.5539 0.220, 0.1219] 1.0}
31 09:59 31.00 0.6, 0.140 0.6 0.056) 0.7114 1.00| 0.7114 0.140, 0.0996 0.8}
32| 10:00| 32.00 0.6 0.260 0.6| 0.104] 0.3150 1.00] 0.3150| 0.260] 0.0819] 0.7]
33 10:00, 33.00 None  0.000 0.0 0.0 0.0000 1.00 0.0000 0.000, 0.0000 0.0}
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