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o MEMO

Hatfield

CONSULTANTS

Date: March 12, 2015 HCP Ref No.: CZN6788
From: John Wilcockson

To: David Harpley — Canadian Zinc Corporation

Subject: Prairie Creek Proposed All Season Road - Stream Crossing Habitat Assessments,

August and September, 2014

1.0 INTRODUCTION

In 2014 Hatfield participated in two field programs to assess habitat at and near potential stream
crossings associated with a proposed all-season road from the Prairie Creek mine (Km 0) to the Nahanni
Butte connector road (Km 175]. Between July 27 and 29, 2014, John Wilcockson (Hatfield) and David
Harpley (Canadian Zinc) visited or assessed from the air several locations from Km 36 to Km 173 on the
proposed all-season road. Mr. Johnathan Tsetso and Dr. Garry Scrimgeour accompanied John and Dave
on July 27 and 28 in order to assess crossings within the Park. Results of these site visits were
summarized in two technical memos produced by Hatfield in 2014 "2,

Chris Jaeggle (Hatfield Consultants) and David Harpley (Canadian Zinc) returned to the proposed road
crossings between September 21 and 26, 2014. Fish habitat data were collected during both field
programs; hydrological data also were collected in September. Data were intended to be used to support
the selection of appropriate stream crossing structures at crossing locations selected by Canadian Zinc
and engineers from Allnorth Consultants (Prince George, BC).

A summary of sites assessed and the type of assessment done is provided in Table 1. Results of a
bathymetric study conducted on the Liard River at the proposed Liard River crossing on September 25,
2014 were provided in a separate document®.

1 Hatfield Consultants. 2014. Habitat Assessment of Sundog Creek Channels for Realignment - Draft, Memo written for Canadian
Zinc Corp, September 9, 2014.

2 Hatfield Consultants. 2014. All Season Road — Review of Stream Crossings in NNPR - Draft, Memo written for Canadian Zinc
Corp, September 4, 2014.

3 Hatfield Consultants. 2014. September 25, 2014 Liard River Bathymetry and Bank Survey - Draft, Memo written for Canadian
Zinc Corp, January 16, 2015.
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Table1l Matrix of stream data collected for assessment of a proposed all-season road
to Prairie Creek Mine, August and September 2014,
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Location Coordinates Date <3 & T 3 2 § 'é) g
July/August Program
Sundog Location 2 10V 426324 6829305 27-Jul X X - X
Sundog Location 1 10 V 427040 6829338 27-Jul X X - X
KP43.5 Tributary to Sundog 10V 431394 6830360 27-Jul X - - X
KP45-53 Small Tribs to Polje Ck 10 V 434623 6829284 28-Jul X - - - X
Polje Creek 10 V 440688 6830794 28-Jul X X - X
Trib to Polje Ck 10 V 440509 6830759 28-Jul X - X
KP55-63 Creeks draining to - 28-Jul X i i i X
Poljes
Inlet to Mosquito Lake 10 V 446766 6825508 28-Jul X - - - X
KP87.7 Tetcela River 10 V 461330 6815569 28-Jul X - - - X
Fishtrap Creek 10 V 465062 6813912 28-Jul X - - X
Various tribs to Liard River X - - - -
September Program
KP27.1 Sundog Creek 10 6828332 418911 22-Sep X X - -
KP27.5 Sundog Creek 10 6828089 419225 22-Sep X X - -
KP28.4 Sundog Creek - 22-Sep X X X -
KP29.2 Sundog Creek 10 V 420601 6827089 22-Sep X X - -
KP39.8 Sundog Creek 11 6830273 428369 21-Sep X X X -
KP47.0 Polje Trib 10 6829338 434240 21-Sep X X X -
KP50.2 Polje Trib 10 6829737 436944 21-Sep X X X -
KP54.3 10 V 440622 6830769 26-Sep X X X -
KP87.7 Tetcela mainstem 10 V 460241 6812386 24-Sep X X X -
Tetcela trib - at old road 10 V 460369 6813941 24-Sep X X X -
Tetcela main - at old road 10 V 461369 6815670 24-Sep X X X -
KP122.8 Granger Trib 10V 477151 6798715 23-Sep X X X -
KP123.7 Granger Main 10 V 478319 6799043 23-Sep X X X -
KP125.1 Granger Main 10 V 479157 6799517 23-Sep X X X -
KP131.3 Granger Trib 10 V 481988 6794966 26-Sep X X X -
KP133.7 Granger Trib 10V 482671 6793161 24-Sep X X X -
KP135.6 Granger Trib 10V 482380 6791274 25-Sep X X X -
KP136.7 Granger Trib 10 V 483132 6790094 26-Sep X X X -
KP154.4 Liard Trib 10 V 486500 6774900 22-Sep X X X -
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2.0 PROCEDURES

21 GENERAL

Sites were accessed primarily by helicopter. The exception was Sun Dog Creek sites between Km 27.1
and 28, which were accessed by quads on September 22, 2014.

At all sites, photographs (Attachment A), field data (Attachment B and C) and field notes (Attachment D)
were collected.

2.2 HABITAT DATA

Habitat data was collected using a fish habitat data sheet modeled after the RISC fish habitat
datasheets®. Data collected at each site included stream width, depth, velocity, stream morphology,
presence of cover for fish, substrate composition, instream vegetation, riparian vegetation and in-situ
water quality variables (i.e. dissolved oxygen, temperature, pH and conductivity). An annotated site
sketch was also made at each location. Stream flow measurements were recorded using a March-
McBirney Flo-Mate Model 2000 at 60% of measured water depth and at several locations across a single
transect perpendicular to flow, water depth was measured using a wading rod. Stream width was
measured using an Eslon tape. DO was measured using a Lamotte dissolved oxygen titration kit, while
conductivity, pH and temperature were measured using an Hanna HI 98129 pH EC TDS conductivity pen.

2.3 HYDROLOGIAL DATA

Hydrological data were collected at each of the sites visited in September 2014. At the preferred crossing
location, Hatfield staff conducted surveys of the channel cross-section (from bank top to bank top),
longitudinal stream-reach surveys (for channel slope), and flow and depth data along a single stream
cross-section.

Channel cross-section and longitudinal surveys were conducted using a level survey kit, consisting of an
engineer’s level mounted onto a tripod, and a stadia rod. After setting up and levelling the tripod and
engineer’s level near the top of the bank, several points along the cross-section, including top of bank,
high water mark, water level surface, stream bed, and several points between the top of bank and water
surface, were surveyed. The top of bank survey point was given an arbitrary datum of 100.000 m, which
was used to calculate relative elevations of the other survey points. The channel bed was also surveyed
at several points upstream and downstream of the crossing area (longitudinal survey). This survey used
the same arbitrary datum as the cross-section survey. Horizontal distance between each survey point was
measured using an Eslon tape or a laser rangefinder. Longitudinal survey data was used to calculate an
average channel reach slope.

Flow measurements were performed using an Eslon tape, a 2.0-m top-setting wading rod, and a Sontek
Flowtracker Acoustic Doppler Velocimeter (ADV). Measurements consisted of horizontal distance
(perpendicular to the flow direction, measured with an Eslon tape), depth of water (measured with the

* BC Fisheries Information Services Branc, 2001, Reconnaissance (1:20 000) fish and fish habitat inventory standards and

procedures, prepared for Resources Inventory Committee, April 2001 Ver 2.0.
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wading rod), and average water velocity (measured with the ADV, positioned at 60% of the measured
water depth, for forty seconds) at all measured at several points (panels) along the channel cross-section.
Flow measurements typically consisted of at least twenty measurement panels per cross-section;
however, channel size and morphology (i.e., roughness) dictated the number of panels that could be
measured at each cross-section. Using the area-velocity method, instantaneous streamflow was then
calculated from the data collected (Attachment E and F).

3.0 DATA

All data are attached to this memo as attachments:
= Attachment A - photographs;
= Attachment B - fish habitat field datasheets;
=  Attachment C - hydrology field datasheets;
= Attachment D - scanned field note book;
= Attachment E - Hydrometric station cross—section/reach survey field record; and

= Attachment F - hydrometric measurement/site visit record.

For additional information, please contact either Chris Jaeggle or John Wilcockson at (604) 926-3261.



ATTACHMENTS




Attachment A

Photographs
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Photograph 1 Sundog Creek at Km 27.1, Prairie Creek all season road stream crossing study,
September 22, 2014.

Photograph 2 Sundog Creek at Km 27.1, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 3 Sundog Creek at Km 27.1, Prairie Creek all season road stream crossing study,
September 22, 2014.

Photograph 4 Sundog Creek at Km 27.1, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 5 Sundog Creek at KP27.2 facing north (upstream), Prairie Creek all season road
stream crossing study, July 28, 2014.

Photograph 6 Sundog Creek at KP27.4 facing north-northeast (cross-steam), Prairie Creek all
season road stream crossing study, July 28, 2014.
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Photograph 7 Sundog Creek at Km 27.5, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 8 Sundog Creek at Km 27.5, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 9 Sundog Creek at Km 27.5, Prairie Creek all season road stream crossing study,
September 22, 2014.

Photograph 10 Sundog Creek at Km 27.5, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 11 Tributary to Sundog Creek at Km 27.5, Prairie Creek all season road stream
crossing study, September 22, 2014.

Photograph 12 Sundog Creek at Km 28.4, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 13 Sundog Creek at Km 28.4, Prairie Creek all season road stream crossing study,
September 22, 2014.

Photograph 14 Sundog Creek at Km 28.4, Prairie Creek all season road stream crossing study,
September 22, 2014.
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Photograph 15 Sundog Creek at Km 28.4, Prairie Creek all season road stream crossing study,
September 22, 2014.

Photograph 16 Sundog Creek at KP29 facing east-southeast (downstream), Prairie Creek all
season road stream crossing study, July 28, 2014.
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Photograph 17 Sundog Creek at Km 29.2, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 18 Sundog Creek at Km 29.2, Prairie Creek all season road stream crossing study,
September 23, 2014.
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Photograph 19 Sundog Creek at Km 29.2, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 20 Sundog Creek at KP30.5 facing east-southeast (downstream), Prairie Creek all
season road stream crossing study, July 28, 2014.
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Photograph 21 Sundog Creek at KP 30.5 facing north-northwest (upstream), Prairie Creek all
season road stream crossing study, July 28, 2014.

Photograph 22 Sundog Creek at KP30.7 facing west-northwest (upstream), Prairie Creek all
season road stream crossing study, July 28, 2014.
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Photograph 23 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.

Photograph 24 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.
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Photograph 25 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.

Photograph 26 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.
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Photograph 27 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.

Photograph 28 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.
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Photograph 29 Sundog Creek at Km 37.5, Prairie Creek all season road stream crossing study,
July 27, 2014.

Photograph 30 Sundog Creek at KP37.8 facing east (downstream), Prairie Creek all season road
stream crossing study, July 28, 2014.
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Photograph 31 Sundog Creek at Km 38 facing northeast (downstream), Prairie Creek all season
road stream crossing study, July 27, 2014.

Photograph 32 Sundog Creek at Km 38.1, Prairie Creek all season road stream crossing study,
July 27, 2014.
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Photograph 33 Sundog Creek at Km 38.1, Prairie Creek all season road stream crossing study,
July 27, 2014.

Photograph 34 Sundog Creek at Km 38.1, Prairie Creek all season road stream crossing study,
July 27, 2014.




Page 18 of 86

Photograph 35 Sundog Creek at Km 38.1, Prairie Creek all season road stream crossing study,
July 27, 2014.

Photograph 36 Sundog Creek at Km 38.1, Prairie Creek all season road stream crossing study,
July 27, 2014.
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Photograph 37 Sundog Creek at KP38.2 facing southwest (upstream), Prairie Creek all season
road stream crossing study, July 28, 2014.

Photograph 38 Sundog Creek at KP38.2 facing northeast (downstream), Prairie Creek all season
road stream crossing study, July 28, 2014.
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Photograph 39 Sundog Creek at KP38.8 facing northeast (downstream), Prairie Creek all season
road stream crossing study, July 28, 2014.

Photograph 40 Sundog Creek at KP39.3 facing northeast (downstream), Cat Camp shown in top
guarter of photo, Prairie Creek all season road stream crossing study, July 28,
2014.
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Photograph 41 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,
September 21, 2014.

Photograph 42 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,
September 21, 2014.
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Photograph 43 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,

September 21, 2014.
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Photograph 44 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,
September 21, 2014.
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Photograph 45 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,
September 21, 2014.

Photograph 46 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,
September 21, 2014.
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Photograph 47 Sundog Creek at Km 39.9, Prairie Creek all season road stream crossing study,
September 21, 2014.

Photograph 48 Tributary to Sundog Creek downstream of Km 43.5, Prairie Creek all season road
stream crossing study, July 27, 2014.
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Photograph 49 Tributary to Sundog Creek downstream of Km 43.5, Prairie Creek all season road
stream crossing study, July 27, 2014.

Photograph 50 Tributary to Sundog Creek downstream of Km 43.5, Prairie Creek all season road
stream crossing study, July 27, 2014.
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Photograph 51 Tributary to Sundog Creek downstream of Km 43.5, Prairie Creek all season road
stream crossing study, July 27, 2014.

Photograph 52 Tributary to Sundog Creek downstream of Km 43.5 looking east (upstream),
Prairie Creek all season road stream crossing study, July 27, 2014.
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Photograph 53 Tributary to Poljie Creek at Km 46, Prairie Creek all season road stream crossing
study, September 21, 2014.

Photograph 54 Tributary to Poljie Creek at Km 46, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 55 Tributary to Poljie Creek at Km 46, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 56 Tributary to Poljie Creek at Km 47, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 57 Tributary to Poljie Creek at Km 47, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 59 Tributary to Poljie Creek at Km 47, Prairie Creek all season road stream crossing
study, September 21, 2014.

Photograph 60 Tributary to Poljie Creek at Km 47, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 61 Tributary to Poljie Creek at Km 49.1, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 62 Tributary to Poljie Creek at Km 49.1, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 63 Tributary to Poljie Creek at Km 49.1, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 64 Poljie Creek at Km 49.4, no tributary found, Prairie Creek all season road stream
crossing study, September 21, 2014.
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Photograph 65 Poljie Creek at Km 49.4, no tributary found, Prairie Creek all season road stream
crossing study, September 21, 2014.
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Photograph 66 Km 49.4, no tributary found, Prairie Creek all season road stream crossing study,
September 21, 2014.
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Photograph 67 Tributary to Poljie Creek at Km 50.2, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 68 Tributary to Poljie Creek at Km 50.2, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 69 Tributary to Poljie Creek at Km 50.2, Prairie Creek all season road stream crossing
study, September 21, 2014.

Photograph 70 Tributary to Poljie Creek at Km 54.2, Prairie Creek all season road stream crossing
study, July 28, 2014.




Page 37 of 86

Photograph 71 Tributary to Poljie Creek at Km 54.2, Prairie Creek all season road stream crossing
study, July 28, 2014.

Photograph 72 Tributary to Poljie Creek at Km 54.2, Prairie Creek all season road stream crossing
study, July 28, 2014.
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Photograph 73 Tributary to Poljie Creek at Km 54.2, Prairie Creek all season road stream crossing
study, July 28, 2014.

AR O

Photograph 74 Tributary to Poljie Creek at Km 54.3, Prairie Creek all season road stream crossing
study, July 28, 2014.
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Photograph 75 Tributary to Poljie Creek at Km 54.3, Prairie Creek all season road stream crossing
study, July 28, 2014.
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Photograph 76 Tributary to Poljie Creek at Km 54.3, Prairie Creek all season road stream crossing
study, July 28, 2014.
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Photograph 77 Tributary to Poljie Creek at Km 54.3, Prairie Creek all season road stream crossing
study, September 21, 2014.

Photograph 78 Tributary to Poljie Creek at Km 54.3, Prairie Creek all season road stream crossing
study, September 21, 2014.
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Photograph 79 Tributary to Poljie Creek at Km 54.3, Prairie Creek all season road stream crossing
study, September 21, 2014.

Photograph 80 Poljie Creek at Km 54.4, Prairie Creek all season road stream crossing study,
July 28, 2014.
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Photograph 81 Poljie Creek (Km 54.4), Prairie Creek all season road stream crossing study,
July 28, 2014.

Photograph 82 Poljie Creek (Km 54.4), Prairie Creek all season road stream crossing study,
July 28, 2014.
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Photograph 83 Poljie Creek (Km 54.4), Prairie Creek all season road stream crossing study,
July 28, 2014.

Photograph 84 Poljie Creek (Km 54.4), Prairie Creek all season road stream crossing study,
September 21, 2014.
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Photograph 85 Poljie Creek (Km 54.4), Prairie Creek all season road stream crossing study,
September 21, 2014.

Photograph 86 Poljie Creek (Km 54.5), Prairie Creek all season road stream crossing study,
July 28, 2014.
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Photograph 87 Mosquito Lake (Km 64.6), Prairie Creek all season road stream crossing study,
July 28, 2014.

Photograph 88 Mosquito Lake inlet (Km 64.6), Prairie Creek all season road stream crossing
study, July 28, 2014.
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Photograph 89 Mosquito Lake inlet (Km 64.6), Prairie Creek all season road stream crossing
study, July 28, 2014.

Photograph 90 Small Tributary to Tetcela River - Helicopter Recon (Km 86.7), Prairie Creek all
season road stream crossing study, September 24, 2014.
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Photograph 91 Small Tributary to Tetcela River - Helicopter Recon (Km 86.7), Prairie Creek all
season road stream crossing study, September 24, 2014.

Photograph 92 Small Tributary to Tetcela River - Helicopter Recon (Km 86.7), Prairie Creek all
season road stream crossing study, September 24, 2014.
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Photograph 93 Small Tributary to Tetcela River - Helicopter Recon (Km 86.8), Prairie Creek all
season road stream crossing study, September 24, 2014.

Photograph 94 Large Tributary to Tetcela River (first Tetcela crossing, Km 87.7), Prairie Creek all
season road stream crossing study, September 24, 2014.
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Photograph 95 Large Tributary to Tetcela River (first Tetcela crossing, Km 87.7), Prairie Creek all
season road stream crossing study, September 24, 2014.

Photograph 96 Large Tributary to Tetcela River (first Tetcela crossing, Km 87.7), Prairie Creek all
season road stream crossing study, September 24, 2014.
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Photograph 97 Large Tributary to Tetcela River (first Tetcela crossing, Km 87.7), Prairie Creek all
season road stream crossing study, September 24, 2014.

Photograph 98 Tetsela River Mainstem (second Tetcela crossing, Km 90.1), Prairie Creek all
season road stream crossing study, September 24, 2014.
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Photograph 99 Tetsela River Mainstem (second Tetcela crossing, Km 90.1), Prairie Creek all
season road stream crossing study, September 24, 2014.

Photograph 100 Tetsela River Mainstem (second Tetcela crossing, Km 90.1), Prairie Creek all
season road stream crossing study, September 24, 2014.




Page 52 of 86

Photograph 101 Tetsela River Mainstem (second Tetcela crossing, Km 90.1), Prairie Creek all
season road stream crossing study, September 24, 2014.

Photograph 102 Tetsela River Mainstem (second Tetcela crossing, Km 90.1), Prairie Creek all
season road stream crossing study, July 28, 2014.
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Photograph 103 Mainstem Tetsela River (second Tetcela crossing, Km 90.1), Prairie Creek all
season road stream crossing study, July 28, 2014.

Photograph 104 Fish Trap Creek (Km 95), Prairie Creek all season road stream crossing study,
July 28, 2014.
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Photograph 105 Fish Trap Creek (Km 95), Prairie Creek all season road stream crossing study,
July 28, 2014.

Photograph 106 Fish Trap Creek (Km 95), Prairie Creek all season road stream crossing study,
July 28, 2014.
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Photograph 107 Fish Trap Creek (Km 95), Prairie Creek all season road stream crossing study,
July 28, 2014.

Photograph 108 Fish Trap Creek (Km 95), Prairie Creek all season road stream crossing study,
July 28, 2014.
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Photograph 109 Fish Trap Creek (Km 95), Prairie Creek all season road stream crossing study,
September 24, 2014.

Photograph 110 Unnamed Creek (KP 105), Prairie Creek all season road stream crossing study,
September 24, 2014.
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Photograph 111 Tributary of Gap Lake at Km 122.8, Prairie Creek all season road stream crossing
study, September 23, 2014.

® g e

Photograph 112 Tributary of Gap Lake at Km 122.8, Prairie Creek all season road stream crossing
study, September 23, 2014.
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Photograph 113 Tributary to Gap Lake (200 m south of Km 122.8), Prairie Creek all season road
stream crossing study, July 29, 2014.

Photograph 114 Tributary to Gap Lake (approx. 500 m north of Km 122.8), Prairie Creek all
season road stream crossing study, July 29, 2014.
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Photograph 115 South End of Gap Lake at Km 123.1, Prairie Creek all season road stream
crossing study, July 29, 2014.

Photograph 116 Flow out of Gap Lake (Km 123.1), Prairie Creek all season road stream crossing
study, July 29, 2014,
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Photograph 117 Gap Lake flowing in to Granger River (Km 123.2), Prairie Creek all season road
stream crossing study, July 29, 2014.

Photograph 118 Gap Lake flowing in to Granger River (Km 123.2), Prairie Creek all season road
stream crossing study, July 29, 2014.
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Photograph 119 Gap Lake flowing in to Granger River (Km 123.3), Prairie Creek all season road
stream crossing study, July 29, 2014.

Photograph 120 Tributary to Granger River at Km 123.3, Prairie Creek all season road stream
crossing study, July 29, 2014.
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Photograph 121 Granger River at Km 123.3, Prairie Creek all season road stream crossing study,
July 29, 2014.

Photograph 122 Granger River at Km 123.3, Prairie Creek all season road stream crossing study,
July 29, 2014.
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Photograph 123 Granger River at Km 123.3, Prairie Creek all season road stream crossing study,
July 29, 2014.

Photograph 124 Granger River at Km 123.3, Prairie Creek all season road stream crossing study,
July 29, 2014.
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Photograph 125 Granger River at Km 123.5, Prairie Creek all season road stream crossing study,
July 29, 2014.

Photograph 126 Debris fan some flow to Granger River at Km 123.5, Prairie Creek all season road
stream crossing study, July 29, 2014.
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Photograph 127 Granger River at Km 123.5, Prairie Creek all season road stream crossing study,
July 29, 2014.

Photograph 128 Granger River at Km 123.7, Prairie Creek all season road stream crossing study,
July 29, 2014.




Page 66 of 86

Photograph 129 Granger River at Km 123.7, Prairie Creek all season road stream crossing study,
July 29, 2014.

Photograph 130 Granger River at Km 123.7, Prairie Creek all season road stream crossing study,
July 29, 2014.
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Photograph 131 Granger River at Km 127.7, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 132 Granger River at Km 123.7, Prairie Creek all season road stream crossing study,
September 23, 2014.
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Photograph 133 Granger River at Km 123.7, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 134 Granger River at Km 123.7, Prairie Creek all season road stream crossing study,
September 23, 2014.
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Photograph 135 Granger River at Km 125.1, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 136 Granger River at Km 125.1, Prairie Creek all season road stream crossing study,
September 23, 2014.
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Photograph 137 Granger River at Km 125.1, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 138 Granger River at Km 125.1, Prairie Creek all season road stream crossing study,
September 23, 2014.




Page 71 of 86

Photograph 139 Granger River at Km 125.1, Prairie Creek all season road stream crossing study,
September 23, 2014.

Photograph 140 Tributary to Granger River at Km 131.3, Prairie Creek all season road stream
crossing study, September 26, 2014.
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Photograph 141 Tributary to Granger River at Km 131.3, Prairie Creek all season road stream
crossing study, September 26, 2014.

Photograph 142 Tributary to Granger River at Km 131.3, Prairie Creek all season road stream
crossing study, September 26, 2014.
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Photograph 143 Tributary to Granger River at Km 133.7, Prairie Creek all season road stream
crossing study, September 24, 2014.

Photograph 144 Tributary to Granger River at Km 133.7, Prairie Creek all season road stream
crossing study, September 24, 2014.
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Photograph 145 Tributary to Granger River at Km 133.7, Prairie Creek all season road stream

Photograph 146 Creek at Km 135.6, Prairie Creek all season road stream crossing study,
September 25, 2014.
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Photograph 147 Creek at Km 135.6, Prairie Creek all season road stream crossing study,
September 25, 2014.
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Photograph 148 Creek at Km 135.6, Prairie Creek all season road stream crossing study,
September 25, 2014.

Photograph 149 Creek at Km 135.6, Prairie Creek all season road stream crossing study,
September 25, 2014.
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Photograph 150 Creek at Km 136.7, Prairie Creek all season road stream crossing study,
September 26, 2014.

Photograph 151 Creek at Km 136.7, Prairie Creek all season road stream crossing study,
September 26, 2014.
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Photograph 152 Creek at Km 136.7, Prairie Creek all season road stream crossing study,
September 26, 2014.
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Photograph 153 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.




Page 79 of 86

Photograph 154 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.
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Photograph 155 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.
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Photograph 156 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.

Photograph 157 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.
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Photograph 158 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.
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Photograph 159 Creek draining Triangle Lake (Km 144.7), Prairie Creek all season road stream
crossing study, September 25, 2014.
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Photograph 160 Bluefish Creek near Blurefish Lake (~7 km west of 146 km), Prairie Creek all
season road stream crossing study, September 26, 2014.

Photograph 161 Bluefish Creek (~7 km west of 146 km), Prairie Creek all season road stream
crossing study, September 26, 2014.
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Photograph 162 Bluefish Creek (~7 km west of 146 km), Prairie Creek all season road stream
crossing study, September 26, 2014.

Photograph 163 Bluefish Creek (~7 km west of 146 km), Prairie Creek all season road stream
crossing study, September 26, 2014.
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Photograph 164 Bluefish Creek (~7 km west of 146 km), Prairie Creek all season road stream
crossing study, September 26, 2014.

Photograph 165 Bluefish Creek (~7 km west of 146 km), Prairie Creek all season road stream
crossing study, September 26, 2014.
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Photograph 166 Tributary to Liard River (Km 154.4), Prairie Creek all season road stream

Photograph 167 Tributary to Liard River (Km 154.4), Prairie Creek all season road stream crossing
study, September 23, 2014.

AL b




Page 86 of 86

Photograph 168 Tributary to Liard River (Km 154.4), Prairie Creek all season road stream
crossing study, September 23, 2014.
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Attachment E

Hydrometric Station Cross—
Section/Reach Survey Field Record




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 28.4 (Sundog Creek) Visit Date: 22,2014
UTM Location: - Visit Time: 16:30
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
RB High Water Mark -2.20 100.000 Height of Instrument (HI) (m): | 101.429
RB High Water Mark Step Bottom 0.40 99.431 [Datum elevation (m): ‘ 100.000
1 110
2 1.80 . .
REWL edge 270 Cross-Section Profile
Channel Bed #1 3.80
3.80
Channel Bed #2 4.30
4.30 101.000
Channel bed #3 5.30
WL#3 5.30
Channel bed #4 6.30
WL#4 6.30 100,000
LB WL edge 8.40 .
3 1130 E
4 14.30 =
5 18.80 H
: S 09000 High Water Marks
LB High Water Mark Step Bottom ] .
LB High Water Mark 5 = Stream Bed Profile
- —8-WLProfile
98.000
VN
97.000
g g g g g F g g g g 3 ] ] g g
¥ & s w < © = g o ] 2 ] B B 2
Horiz. Distance (m)
Longitudinal Profile
5 100.000
€ 99500
2
" 99.000
3
= 98500
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes @ /
- E 97500
Direction from Cross-section pistance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate & o
section £ 9700
14.0 2543 98.886 & M 10 15 20 25 30 35
23.0 2.079 99.350
Horizontal Distance (m)
Upstream General Notes:
At Cross-section 97.261
| sse | 57 845
Downstream
Field Personnel: CJ,DH [ Trip Date: | 22-Sep-14 |
Data Entry Personnel. & | Date: | 6-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 36.0
Change in Channel Elevation: | 1.505
|Average Channel Slope (%): | 4.181




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

UTM Location:

KP 39.8 (Sundog Creek Tributary)

428369 E, 6830273 N

Visit Date:

21,2014

Visit Time:

17:00

Slope Data:
[Horizontal Distance Surveyed: | 91.0
Change in Channel Elevation: | 1.561
|Average Channel Slope (%): | 1715

Entered Digitally in the Field:

Cross-Section/Bank Survey Data Survey Information:
[offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
RB High Water Mark 2.00 100.000 [Height of Instrument (HI) (m): ‘ 101.351
1 3.40 99.705 Datum elevation (m): | 100.000
2 4.60 97.943
3 6.20 2.285 97.715 .
2 570 218 o755 Cross-Section Profile
5 11.90 2.468 97.532
6 15.00 2.300 97.700
7 17.90 2214 97.700
8 19.20 2229 97771 101,000
9 21.20 2.387 97.613
10 24.40 2.012 97.988
11 26.80 1911 98.089
12 28.50 1.889 98.111 100,000
13 28.70 1.945 98.055 .
14 £
LB High Water Mark _='
=]
2 99.000
]
>
2
w
98.000
97.000
Horiz. Distance(m)
Longitudinal Profile
E, 100.000
€ 99500
2
" 99000 |
3
= 98500
Channel Slope Survey Data T sso0
Measured Data Calculated Data___| Channel Reach Notes @ \
- E 97500
Direction from Cross-section pistance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate ®
section £ 9700
200 2.351 99.000 & 10 2 30 W 50 6 o 80 %0 100
36.0 2.202 99.149
Horizontal Distance (m)
Upstream General Notes:
-River channel was completely dry
At Cross-section
Downstream
Field Personnel; C3,0H [~ i Date | 21-Sep-14 |
Data Entry Personnel. & | Date: | 6-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 47.0 (Polje Creek Tributary) Visit Date: 21,2014

UTM Location: 434240 E, 6829338 N Visit Time:

[ Cross-Section/Bank Survey Data Survey Information:
(Mmt [offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of RB 1.30 100.000 Height of Instrument (HI) (m): | 100.858
1 170 99.953 Datum elevation (m): [ 100.000
2 2.20 L 98.860
3 3.10 1.126 98.874 . .
RB High Water Mark 3.80 1317 98.683 Cross—Sectlon PrOflle
RB WL edge 4.40 1.644 98.356
Channel bed #1 4.50
WL #1 4.50
Channel bed #2 475 101,000
WL #2 4.75
Channel bed #3 4.90
WL#3 4.90
LB WL edge 5.00 100,000
LB High Water Mark .
£
c
_g 99,000 o~ Stream Bed Profile
g — T N, ———— —— WL profile
= High Water Marks
98.000
97.000
| = 3 2 s 3
Horiz. Distance(m)
Longitudinal Profile
£ 100.000
= s
T ——
S 99.600
£ 940 —
3 o
o 99.000
Channel Slope Survey Data T oo
Measured Data Calculated Data Channel Reach Notes ] -
Distance from Cross. g a0
Direction from Cross-section Survey Reading Elevation (m) Morphology Substrate © 98200
section £ oso00
Z Leh 99.029 R & 5 10 15 20 2 30 35 W a5
14.0
220 Horizontal Distance (m)
Upstream General Notes:
At Cross-section
Downstream
Field Personnel: C3, DH [ rip Date: | 21-Sep-14 |
Data Entry Personnel. & | Date: | 30-Sep-14. |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 42.0
Change in Channel Elevation: | 1.645
|Average Channel Slope (%): | 3917




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

UTM Location:

KP 50.2 (Polje Tributary)

436944 E, 6829737 N

Visit Date:

Visit Time:

Cross-Section/Bank Survey Data

Survey Information:

21,2014

Mmt [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
RB High Water Mark 0.50 100.000 [Height of Instrument (HI) (m): ‘ 100.959
1 1.00 99.990 Datum elevation (m): | 100.000
2 120 w 98.771
Top of RB 2.40 1322 98.678 .
R6 WL edge 305 1461 5853 Cross-Section Profile
channel bed #1 3.10
channel bed #2 3.30
WL elevation 3.30
channel bed #3 350 101,000
LB WL edge 3.90 ..
Top of LB 4.10 1614 98.386
3 4.60 1.351 98.649
4 5.70 1.243 98.757
& 100,000 .
6 E
LB High Water Mark -='
_g 99.000 ——Stream Bed Profile
g N —m-WLProfile
o High Water Marks.
[ |
98.000
97.000
S B 3 g
Horiz. Distance(m)
Longitudinal Profile
E 100000
£ 99500
8
=4
99.000
g
o 98500
Channel Slope Survey Data g
v 98.000 —
———
Measured Data Calculated Data Channel Reach Notes ;
- 97.500
Direction from Cross-section pistance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate s
£ 97000
1.949 99.010 L] 2 a4 6 8 10 12 14 16 18 20
1.604 99.355
Horizontal Distance (m)
Upstream General Notes:
At Cross-section
Downstream
Field Personnel; C3, DH [~ i Date 21-Sep-14 |
Data Entry Personnel. & | Date: 30-Sep-14. |
[Data Check Personnel TL | Date: 28-Oct-14 |
[Entered Digitally in the Field No
Slope Data:
[Horizontal Distance Surveyed: | 20.0
Change in Channel Elevation: | 1.446
|Average Channel Slope (%): | 7.230




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

UTM Location:

KP 54.3 (Polje Creek Tributary)

440622 E, 6830769 N

Visit Date:

Visit Time:

Cross-Section/Bank Survey Data

Survey Information:

21,2014

15:45

Upstream

‘At Cross-section

17.0

3142

98919

Downstream
Slope Data:

[Horizontal Distance Surveyed: | 39.0

Change in Channel Elevation: | 0639

|Average Channel Slope (%): | 1638

Horizontal Distance (m)

[offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
RB High Water Mark 2.40 - 100.000 [Height of Instrument (HI) (m): ‘ 102.061
RB WL edge 4.00 99.591 Datum elevation (m): | 100.000
channel bed 4.40
wi 4.40 .
channel bed 510 Cross-Section Profile
5.10
channel bed 560
5.60
LB WL edge 590 101000
1
Bottom of HW Step
LB High Water Mark (Step)
100,000 .
13
~ 99.000
c
2 ——Stream Bed Profile
=]
] —a-WLprofle
H 98.000
o High Water Marks
97.000
96.000
] 3 H H
Horiz. Distance(m)
Longitudinal Profile
E 100000
c 99.500
2 99,000 e
s T~
g w0 —_—
= 98000
Channel Slope Survey Data T 7S
Measured Data Calculated Data Channel Reach Notes @ 97,000
£ M
Direction from Cross-section Distance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate 9650
section £ 96000
100 3.207 98.854 ﬁ 5 10 15 20 25 30 35 40

General Notes:

Field Personnel: CJ,bH | Trip Date: | 21-Sep-14 ]
Data Entry Personnel. & | Date: | 30-Sep-14. |
[Data Check Personnel TL | Date: | 29-Oct-14 |

Entered Digitally in the Field:




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

KP 87.7 (Tetcela River)

UTM Location:

460241 E, 6812386 N

Visit Date:

Visit Time:

24,2014

14:00

[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of RB 270 100.000 Height of Instrument (HI) (m): | 100.536
RB High Water Mark 3.60 99.554 Datum elevation (m): | 100.000
1 4.50
RB WL edge 10.30 . .
Channel bed 11 1450 Cross-Section Profile
WL#1 14.90
Channel bed #2 1630 [ s ]
Wi 16.30
Channel bed #3 17.30 [ s ] 101,000
WL#3 17.30
Channel bed #4 18.30 157 ]
Wi 18.30
Channel bed #5 19.30 [ use7 ]
Wi 19.30
Channel bed #6 19.80 [ ia ] £ 100.000
Wi 19.80 -='
Wi 2030 s 4
Channel bed #8 21.30 e H l W profie
wi 21.30 w 99.000 High Water Marks
Channel bed #9 2230 e
22.30
Channel bed #10 2330 7
23.30
Channel bed #11 2430 | 12 ]
DAL 24.30 8000 o 3 S 3 S 3 S 3 S 3 S 3 S 3 S 3
Channel bed #12 25.30 e S 2 3 3 a K S K S = s N 3 s K s
WL #12 25.30
Channel bed #13. 25.80 1.779 Horiz. Distance(m)
WL#13 25.80
Channel bed #14 26.30 TR
WL #14 26.30
LB WL edge .. . e
8 Figh Water Mark Longitudinal Profile
2 —_
Top of LB 100.488 E 1w
€ 99500
2
" 99.000
3
o 98500 —_—
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
i - £ 97500
Direction from Cross-section Distance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate ®
section £ 9700
23.0 1,550 98.986 Run & 10 2 30 a0 50 60 7 80
39.0 1.529 99.007 Riffle
Horizontal Distance (m)
Upstream General Notes:
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 24-Sep-14 |
Data Entry Personnel. & | Date: | 8-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 82.0
Change in Channel Elevation: | 0878
|Average Channel Slope (%): | 1071




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 122.8 i Tributary) Visit Date: 23,2014
UTM Location: 477151, 6798715 N Visit Time: 15:20
[ Cross-Section/Bank Survey Data Survey Information:
(Mmt [offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Topof LB 0.50 100.000 Height of Instrument (HI) (m): | 100.812
1 1.00 1.091 99.721 Datum elevation (m): | 100.000
LB High Water Mark. 115 1381
LB edge 120 1.545 . .
15 edge WL 120 0.070 Cross-Section Profile
Channel bed #1 160
1.60 0.295
Channel bed #2 1.80 1.522
1.80 0.050 101000
Channel bed #3 2.10 1.591
wL#3 210 o010 ]
Channel bed #4 240
WLHa 2.40 0215
Channel bed #5 250
WLH5 2.50 o0 B 100.000
Channel bed #6 260 =
i E—TT— —
RB edge 2.70 5 3
RB edge WL 270 o020 | H W e
RB High szler Mark w 99.000 High Water Marks
Top of RB
98.000
S ] E
Horiz. Distance(m)
Longitudinal Profile
5 100.000
€ 99500
s \
3
= 98500
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
- E 97500
Direction from Cross-section pistance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate ®
section £ 9700
15.0 1.590 99.222 ﬁ 5 10 15 20 25 30 35 40
19.0 1.479 99.333

Horizontal Distance (m)

Upstream General Notes:

-Large boulders throughout channel

‘At Cross-section

Downstream

Field Personnel: CJ,DH [ Trip Date: | 23-Sep-14. |
Data Entry Personnel. & | Date: | 7-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:

[Horizontal Distance Surveyed: | 39.0

Change in Channel Elevation: | 0610

|Average Channel Slope (%): | 1564




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

UTM Location:

KP 123.7

River)

478319 E, 6799043 N

Visit Date: 23,2014

Visit Time: 17:10

Cross-Section/Bank Survey Data

Survey Information:

[Mmt #:

Toffset

Elevation (m):

Equipment Used: [Engineer's Level & Stadia Rod

Channel Slope Survey Data

Meas

red Data

Calculated Data Channel Reach Notes

Direction from Cross-section

Distance from Cross-
section

Survey Reading Elevation (m) Morphology Substrate

Upstream

‘At Cross-section

16.0

2522 99.005

34.0

2500 99.027

Downstream
Slope Data:

[Horizontal Distance Surveyed: | 74.0

Change in Channel Elevation: | 1.255

|Average Channel Slope (%): | 1696

200 \

LB Upper Floodplain 0.00 100.000 [Height of Instrument (HI) (m): | 101527
LB High Water Mark (On Step) 0.70 99.955 Datum elevation (m): | 100.000
LB Step Bottom 0.90
1 1.80 . .
wLedge 260 Cross-Section Profile
Channel bed #1 3.30
WL #1 3.30
Channel bed #2 3.80
3.80 101.000
Channel bed #3 4.40
WL#3 4.40
Channel bed #4 5.10
WL #4 5.10
Channel bed #5 5.70
WL #5 5.70 £ 100.000 gy
Channel bed #6 6.00 ‘='
5 6.00 2 ——Stream Bed Profile
Channel bed #7 6.70 =1
WLH#7 6.70 S /\\ WL Profile
] 2 r Mar
Channel bed #3 7.10 w 99.000 High Water Marks
WL#B 7.10 W w
Channel bed #9 8.00
8.00
RB WL edge (Gravel bar edge) 8.70
Gravel bar 10.00
Gravel bar 11.00 98.000 > > > . . . > . >
Gravel bar 12.50 3 2 -] 2 =3 ; ; g ‘z «2
Dry Side Channel 13.40
Dry Side Channel 14.20 Horiz. Distance(m)
Dry Side Channel 15.20
Dry Side Channel
RB High Water Mark
2 .. . e
76 Upper Fioodpiain Longitudinal Profile
100.000
99,500

98.500 \

98.000

97.500

97.000
10 20 30 40 50

Stream Bed Elevation (m)

Horizontal Distance (m)

General Notes:

-Agravel bar followed by a dry side channel are present on the right side of the active channel.

Field Personnel: CJ,DH | Trip Date: | 23-Sep-14 ]
Data Entry Personnel. & | Date: | 7-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 125.1 River) Visit Date: 23,2014
UTM Location: 479156 E, 6799517 N Visit Time: 18:30
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
LB Upper Floodplain 0.00 100.000 Height of Instrument (HI) (m): | 101.144.
1 0.65 100.056, Datum elevation (m): | 100.000
LB High Water Mark_ 1.60
2 2.40 . .
W edge 510 Cross-Section Profile
Channel bed #1 6.30
WLH#1 6.30
Channel bed #2 6.50
Uy 6.50 101.000
Channel bed #3 6.70
WLH3 6.70
Channel bed #4 6.90
WLH#4 6.90
Channel bed #5 7.10
WLHS 7.10 £ 100.000
Channel bed #6 7.30 =
L 7.30 2 ——Stream Bed Profile
Channel bed #7 7.50 s
WLH7 7.50 H \
Channel bed #8 7.70 o 99.000 High Water Marks
wirs 7.70
Channel bed #9 7.90
WLH#9 7.90
Channel bed #10 810
WLH10 8.10
Channel bed #11 845 98000 o o o o P P P
WL#11 8.45 3 < g 2 < 3 < 4
Channel bed #12 860 - - -
8.60 Horiz. Distance(m)
Channel bed #13 10.00
10.00
RB WL edge 11.20
3 12.50 .. . e
RE Figh Water Wik 13.70 Longitudinal Profile
RB bedrock face —_
100.000
E
€ 99500
2
" 99.000
3
= 98500
Channel Siope Survey Data B om0 I Y
Measured Data Calculated Data Channel Reach Notes «@
i - £ 97500
Direction from Cross-section Distance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate &
section £ 9700
24.0 2508 98.636 & 10 2 20 Py 50 7

330

Upstream

‘At Cross-section

2545 98.599

Downstream
Slope Data:

[Horizontal Distance Surveyed: | 66.0

Change in Channel Elevation: | 0.560

|Average Channel Slope (%): | 0.848

Horizontal Distance (m)

General Notes:

~Gravel bars and dry side channel (LB) are downstream of surveyed cross section

Field Personnel: CJ,DH | Trip Date: | 23-Sep-14
Data Entry Personnel. & | Date: | 7-Oct-14
[Data Check Personnel TL | Date: | 29-Oct-14

Entered Digitally in the Field:

No. |




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP131.3 i Tributary) Visit Date: 26,2014
UTM Location: 481988 E, 6794966 N Visit Time: 12:10
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of LB 050 100.000 Height of Instrument (HI) (m): | 101518
1 1.10 99.816 Datum elevation (m): | 100.000
LB High Water Mark 150
LB WL edge 152 . .
Channel bed 11 155 Cross-Section Profile
WL#1 155
Channel bed #2 170
170
Channel bed #3 1.85 101,000
WL#3 185
Channel bed #4 1.90
1.90
Channel bed #5 2.00
2.00
Channel bed #6. 2.20 3
2.20 _='
Channel bed #7 245 o
a5 2 100,000
RB WL edge 5
RB High Water Mark o
Top of RB
99.000
S ]
Horiz. Distance (m)
Longitudinal Profile
E 101000
€ 100500
2
® 100000
H
= 99500 \
Channel Slope Survey Data T o000
Measured Data Calculated Data Channel Reach Notes «@
- £ 98500 -
Direction from Cross-section pistance fom €055 | Survey Reading Elevation (m) Morphology Substrate s
= 98.000
1.955 99.563 & 5 10 15
1.395 100.123
Horizontal Distance (m)
Upstream General Notes:
-Lots of embedded cobble and boulders throughout the channel.
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 26-Sep-14 |
Data Entry Personnel. & | Date: | 8-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 26.0
Change in Channel Elevation: | 1.548
|Average Channel Slope (%): | 5954




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 133.7 i Tributary) Visit Date: 24,2014
UTM Location: 482671E, 6793161 N Visit Time: 0
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of RB 090 100.000 Height of Instrument (HI) (m): | 101224
RB High Water Mark 1.40 1673 99,551 Datum elevation (m): [ 100.000
RB WL edge 145 1.858
Channel bed #1 1.60 1.964 . .
Wi 150 [ oa0 Cross-Section Profile
Channel bed #2 170 1.871
170
Channel bed #3 1.90 1.936
1.9 101,000
Channel bed #4 2.00 2.014
WL#4 2.00 0.180
Channel bed #5 2.30
WLHS 230 | o010 |
Channel bed #6 2.60 1.983
WL#6 2.60 | o0 | E
Channel bed #7 3.00 1.889 -='
VL7 305 020 S 100000 o Stream sed profie
LB WL edge . 1.889 ﬁ . "
LB High Water Mark X 1651 H W profile
Top of LB . 1308 = High Water Marks.
99.000
s N
Horiz. Distance(m)
Longitudinal Profile
5 100.000
€ 99500
2
" 99.000
3
= 98500 —
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
- E 97500
Direction from Cross-section pistance fom €055 | Survey Reading Elevation (m) Morphology Substrate s
= 97.000
1.993 99.231 & 2 4 6 8 10 2 14 16 18 2
1.951 99.273
Horizontal Distance (m)
Upstream General Notes:
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 24-Sep-14 |
Data Entry Personnel. & | Date: | 7-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 19.0
Change in Channel Elevation: | 0.996
|Average Channel Slope (%): | 5242




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 135.6 i Tributary) Visit Date: 25,2014
UTM Location: 482380, 6791274 N Visit Time: 18:45
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of LB 0.60 100.000 Height of Instrument (HI) (m): | 101819
LB High Water Mark 125 2395 99.024 Datum elevation (m): [ 100.000
LB WL edge 127 2.640
Channel bed #1 130 2.640 . .
win 130 Cross-Section Profile
Channel bed #2 1.40
1.40
Channel bed #3 150
1.50 101.000
Channel bed #4 160
WL#4 1.60
Channel bed #5 1.80
WL#5 1.80
RB WL edge
RB High Water Mark £ 100.000
a1 E
T f RB H
2 2 ——Stream Bed Profile
=]
% ~—WL Profile
w 99.000 High Water Marks
98.000
s g
Horiz. Distance(m)
Longitudinal Profile
5 100.000
€ 99500
2
" 99.000
H \
= 98500
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
- E 97500
Direction from Cross-section pistance fom €055 | Survey Reading Elevation (m) Morphology Substrate s
= 97.000
2154 99.665 & 10 15 2
1.995 99.824
Horizontal Distance (m)
Upstream General Notes:
~Large cobble and boulders throughout stream
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 25-Sep-14 |
Data Entry Personnel. & | Date: | 8-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |

Slope Data:
[Horizontal Distance Surveyed: | 21.0
Change in Channel Elevation: | 1181
|Average Channel Slope (%): | 5624

Entered Digitally in the Field:

No. |




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

UTM Location:

KP 136.7

Tributary)

483132 E, 6790094 N

Visit Date:

Visit Time:

26,2014

11:00

Cross-Section/Bank Survey Data

Survey Information:

[Mmt #: [Offset
Top of LB 0.70
LB High Water Mark 105 1708
1B WL edge 110 1828
Channel bed #1 112 1828
WLHL 112
Channel bed #2 120
1.20
Channel bed #3 135
135
Channel bed #4 1.60
WL 160
Channel bed #5 1.80
WLHS 1.80
RB WL edge 1830
RB High Water Mark 1691
Top of RB 1550

Elevation (m):

Equipment Used:

[Engineer's Level & Stadia Rod

100.000

Height of Instrument (HI) (m):

| 101340

99.632

Datum elevation (m):

| 100.000

0.050

0,015
o010 ]

0.050

Channel Slope Sus

vey Data

Meas

red Data

Calculated Data

Channel Reach Notes

Direction from Cross-section

Distance from Cross-
section

Survey Reading

Elevation (m)

Morphology Substrate

Upstream

‘At Cross-section

2.0

1675

99.665

80

1118

100.222

Downstream

Slope Data:
[Horizontal Distance Surveyed: | 16.0
Change in Channel Elevation: | 1.492
|Average Channel Slope (%): | 9325

Elevation (m)

101,000

100.000

99.000

Cross-Section Profile

050

Horiz. Distance(m)

250

o= Stream Bed Profile
—m— WL Profile
High Water Marks

101,000

100,500

100000 L_\.\

Longitudinal Profile

99.500

99.000

98.500

98.000

Stream Bed Elevation (m)

Horizontal Distance (m)

8

General Notes:

-Large boulders throughout stream.

-A debris dam was present several meters downstream of the cross section

Field Personnel: CJ,bH | Trip Date: | 26-Sep-14 ]
Data Entry Personnel. & | Date: | 8-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |

Entered Digitally in the Field:

No




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: KP 154.4 (Liard Tributary) Visit Date: 23,2014
UTM Location: 486500 E, 6774900 N Visit Time: 13:40
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
RB Historical High Water Mark 0.00 100.000 [Height of Instrument (HI) (m): ‘ 101.565
1 0.60 1.878 99.687 Datum elevation (m): | 100.000
RB High Water Mark 0.80 2.134
Channel bed #1 0.90 2.315 . .
Wi 050 Cross-Section Profile
Channel bed #2 130 2.335
130
Channel bed #3 155 2.356
155 101,000
Channel bed #4 185 2.326
WL #4 185 0.050
LB High Water Mark 8 2142
2 1.650 100,000
LB Historical High Water Mark X 1.547 .
£
c
_g 99,000 ——Stream Bed Profile
% WL Profile
> High Water Marks
98.000 ‘
97.000
S ]
Horiz. Distance(m)
Longitudinal Profile
5 100.000
€ 99500
2
" 99.000
3
= 98500
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
- E 97500
Direction from Cross-section Distance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate ®
section £ 9700
2.148 99.417 a 0 5 10 15 20
1.879 99.686
Horizontal Distance (m)
Upstream General Notes:
~Discharge measurement not conducted due to extremely low water depths. One velocity measurement taken in mid-channel: 0.053 m/s.
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 23-Sep-14 |
Data Entry Personnel. & | Date: | 6-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 21.0
Change in Channel Elevation: | 0938
|Average Channel Slope (%): | 4.467




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name: 0Old Road at Tetcela River i Visit Date: 24,2014
UTM Location: 461370, 6815670 N Visit Time: 17:15
[ Cross-Section/Bank Survey Data Survey Information:
[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of RB 0.60 100.000 Height of Instrument (HI) (m): | 100.806
1 2.20 99.623 Datum elevation (m): | 100.000
RB High Water Mark 2.90
RB WL edge 7.80 . .
Channel bed 11 520 Cross-Section Profile
WL#1 9.20
Channel bed #2 10.70
Wi 10.70
Channel bed #3 11.70 101,000
WL#3 11.70
Channel bed #4 13.60
Wi 13.60
Channel bed #5 14.60
Wi 14.60
Channel bed #6 15.90 £ 100.000
Wi 15.90 _='
Channel bed #7. 17.40 S o Stream sed profie
Wi 17.40 ﬁ
Channel bed #8 17.90 H W profile
wi 17.90 w 99.000 High Water Marks
Channel bed #9 18.90
18.90
Channel bed #10 19.90
19.90
Channel bed #11 20.90
DAL 20.90 8000 o S 3 3 3 3 3 3 3 3 3 3 3 3
Channel bed #12 21.90 3 < S 2 = b3 2 < 2 =4 -3 2 S 2
WL#12 21.90 - - - - - ~ ~ ~ ~
LB WL edge Horiz. Distance(m)
LB High Water Mark
2
Top of LB
Longitudinal Profile
E 100.000
€ 99500
2
" 99.000
3
o 98500 —_—
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
i - £ 97500
Direction from Cross-section Distance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate ®
section £ 9700
19.0 2432 98374 & 10 20 30 40 50 60
310 2.424 98.382
Horizontal Distance (m)
Upstream General Notes:
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 24-Sep-14 |
Data Entry Personnel. & | Date: | 8-Oct-14 |
[Data Check Personnel TL | Date: | 29-Oct-14 |
[Entered Digitally in the Field No |
Slope Data:
[Horizontal Distance Surveyed: | 62.0
Change in Channel Elevation: | 0131
|Average Channel Slope (%): | 0.211




Hydrometric Station Stream Cross-Section/Reach Survey Field Record

Site Name:

UTM Location:

0Old Road at Tetcela Tributary

460369 E, 6813941 N

Visit Date: 24,2014

Visit Time: 8-Oct-14

Cross-Section/Bank Survey Data

Survey Information:

[Mmt #: [Offset Elevation (m): [Equipment Used: [Engineer's Level & Stadia Rod
Top of LB 0.00 100.000 Height of Instrument (HI) (m): | 101178
1 0.30 99.753 Datum elevation (m): | 100.000
LB High Water Mark_ 0.50
LB (main channel) WL edge 110 . .
Channel bed 1 170 Cross-Section Profile
WL#1 170
Channel bed #2 2.10
2.10
Channel bed #3 250 101,000
WL#3 2.50
Channel bed #4 2.95
2.95
Channel bed #5 3.60
3.60
Channel bed #6 3.80 £ 100.000
380 b= ’,/’
ARl N 5 Y —+—Stream Bed Profile
4.30 g ) —m-WL Profile
Channel bed #8 4.85 H X Side Channel WL Profile
285 = T~
w 99.000
Channel bed #5 540 High Water Marks
5.40
RB (main channel) WL edge 6.00
ravel bar 7.40
Gravel bar 10.40
Gravel bar 1160 98.000 > > > . . . > . >
Gravel bar 13.00 3 2 -] 2 =3 3 < 4 2 =4
Gravel bar 13.60 - - - - -
LB (of bar) WL edge 1430 Horiz. Distance(m)
Side channel bed #1 15.30
Side channel WL #1 15.30
Side channel bed #2 15.90
Side channel WL #2 15.90 .. . e
R8 (of bar) WL edge 1660 Longitudinal Profile
RB High Water Mark 16.75 -
100.000
2 E
Top of RB € 99500
2
" 99.000
3
o 98500
Channel Slope Survey Data T sso0
Measured Data Calculated Data Channel Reach Notes «@
i - £ 97500
Direction from Cross-section Distance from Cross- | ¢, vey Reading Elevation (m) Morphology Substrate ®
section £ 9700
17.0 2.227 98.951 & 10 2 30 0 50
25.0 1.665 99.513
Horizontal Distance (m)
Upstream General Notes:
-Upstream of the crossing, two channels converge at the end of a large gravel bar, which is followed by a sizeable riffle.
-At the stream crossing, flows are slightly diverged into a main channel and small side channel by another gravel bar. There is very little flow in the side channel.
At Cross-section
Downstream
Field Personnel: CJ,DH [ Trip Date: | 24-Sep-14 |
Data Entry Personnel. & | Date: | 8-Oct-14 |
[Data Check Personnel TL | Date: | 30-Oct-14 |
[Entered Digitally in the Field No |

Slope Data:

[Horizontal Distance Surveyed: | 57.0
Change in Channel Elevation: | 1.025
|Average Channel Slope (%): | 1798




Attachment F

Hydrometric Measurement/Site Visit
Record




Hydrometric Measurement / Site Visit Record
Site: KP 27.1 (Sundog Creek)

UTM Location: 418911 E, 6828332 N Site Visit Date: September 22, 2014
Site Visit Time (MST): 16:30
Flow Measurement:
Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset wWs of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
RB 2.90 0.00 0.00 0.000 0.000 0.000 1.00 0.40 0.00 0.000 0.00 0.000
1 3.70 0.14 0.08 0.604 1.00 0.65 0.14 0.604 0.09 0.055 22%
2 4.20 0.26 0.16 0.135 1.00 0.50 0.26 0.135 0.13 0.018 7%
3 4.70 0.26 0.16 0.325 1.00 0.50 0.26 0.325 0.13 0.042 17%
4 5.20 0.21 0.13 0.790 1.00 0.70 0.21 0.790 0.15 0.116 46%
5 6.10 0.15 0.09 0.120 1.00 1.35 0.15 0.120 0.20 0.024 10%
LB 7.90 0.00 0.00 0.00 0.00 0.00 1.00 0.90 0.00 0.000 0.00 0.000
Total Flow 0.255 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing 2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00
0.00 : : : : : : 0.900
Meas. Start Time (MST): 16:45 0.05 | T 0:800
Meas. End Time (MST): 16:55 - 0.700
Equipment: ADV 0.10 | + 0.600 =
Method: Wading t 1 0500 T
River Condition: Low flow = 0.15 | =
Channel Edges: Trapezoidal Edge (e.g. stream) E- T 0.400 "é
\Weather: Sunny, windy, 15 C a 0.20 | + 0.300 E
-+ 0.200
Flow characteristics: 0.25 1
Total Flow: 0.255 (m°Is) T 0-100
Cross Section Area: 0.70 (m?) 0.30 - + 0.000
Wetted Width: 5.00 (m) ) )
Hydraulic Depth: 014 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.36 (m/s)
Froude Number: 0.31

General Notes:

-Lots of boulders in the channel making flow measurement difficult -

lots of eddy effects. Field Personnel: CJ, DH Trip Date: 22-Sep-14

-less than 20 measurements collected due to the Data Entry Personnel: CJ Date: 6-Oct-14

rough channel morphology Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 47.0 (Polje Creek Tributary)

UTM Location: 434240 E, 6829338 N Site Visit Date: September 21, 2014
Site Visit Time (MST): 14:15

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)

RB 4.40 0.00 0.00 0.000 0.000 0.000 1.00 0.05 0.00 0.000 0.00 0.000

1 4.50 0.15 0.09 0.098 1.00 0.10 0.15 0.098 0.01 0.001 9%

2 4.60 0.14 0.08 0.283 1.00 0.10 0.14 0.283 0.01 0.004 25%

3 4.70 0.16 0.10 0.300 1.00 0.10 0.16 0.300 0.02 0.005 30%

4 4.80 0.17 0.10 0.232 1.00 0.10 0.17 0.232 0.02 0.004 24%

5 4.90 0.16 0.10 0.164 1.00 0.08 0.16 0.164 0.01 0.002 12%

LB 4.95 0.00 0.00 0.00 0.00 0.00 1.00 0.02 0.00 0.000 0.00 0.000

Total Flow 0.016 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing 4.30 4.40 4.50 4.60 4.70 4.80 4.90 5.00
0.00 X : : : : : 0.350
Meas. Start Time (MST): 14:30 0.02 1 T 0.300
Meas. End Time (MST): 14:40 0.04 -

- + 0.250
Equipment: ADV 0.06 - -
Method: Wading T 0.08 1 0.200 E
River Condition: low flow = =
Channel Edges: Trapezoidal Edge (e.g. stream) E- 0.10 1 T 0.150 "é
\Weather: Partial cloud, calm, 15 a 0.12 - @

-+ 0.100 >
0.14 -
Flow characteristics: 1 0.050
Total Flow: 0.016 (m°Is) 016 1
Cross Section Area: 0.07 (m?) 0.18 - + 0.000
Wetted Width: 0.55 (m) ) )
Hydraulic Depth: 013 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.22 (m/s)
Froude Number: 0.19

General Notes:

-Not able to collect further velocity measurements due to very low

water depths and presence of large cobble and boulders Field Personnel: CJ, DH Trip Date: 21-Sep-14

obstructing flow. Data Entry Personnel: cJ Date: 30-Sep-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 50.2 (Polje Tributary)

UTM Location: 436944 E, 6829737 N Site Visit Date: September 21, 2014
Site Visit Time (MST): 09:50

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
RB 0.35 0.00 0.00 0.000 0.000 0.000 1.00 0.01 0.00 0.000 0.00 0.000
1 0.37 0.22 0.13 0.113 1.00 0.04 0.22 0.113 0.01 0.001 26%
2 0.43 0.27 0.16 0.120 1.00 0.08 0.27 0.120 0.02 0.002 63%
3 0.52 0.30 0.18 0.012 1.00 0.11 0.30 0.012 0.03 0.000 10%
4 0.64 0.25 0.15 0.001 1.00 0.10 0.25 0.001 0.02 0.000 1%
5 0.71 0.18 0.11 0.000 1.00 0.05 0.18 0.000 0.01 0.000 0%
LB 0.74 0.00 0.00 0.00 0.00 0.00 1.00 0.02 0.00 0.000 0.00 0.000
Total Flow 0.004 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At centre of road crossing 0.30 0.35 0.40 0.45 0.50 0.55 0.60 0.65 0.70 0.75 0.80
0.00 5 - - - - - - - - 0.140
Meas. Start Time (MST): 10:20 0.05 - T 0.120
Meas. End Time (MST): 10:30
Equipment: ADV 010 7 T 0-100 =
Method: Wading T 0.15 | < 0.080 E
River Condition: Low flow = =
Channel Edges: Trapezoidal Edge (e.g. stream) E- 0.20 1 0.060 "é
\Weather: Overcast, calm, 10 2] <
0.25 - -+ 0.040 >
Flow characteristics: 0.30 4 1 0.020
Total Flow: 0.004 (m°Is)
Cross Section Area: 0.09 (m?) 0.35 - -+ 0.000
Wetted Width: 0.39 (m) ) )
Hydraulic Depth: 0.24 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.04 (m/s)
Froude Number: 0.03

General Notes:

-Not able to collect further velocity measurements due to low water

depths and presence of large cobble and boulders obstructing flow Field Personnel: CJ, DH Trip Date: 21-Sep-14
Data Entry Personnel: CJ Date: 30-Sep-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 54.3 (Polje Creek Tributary)

UTM Location: 440622 E, 6830769 N Site Visit Date: September 21, 2014
Site Visit Time (MST): 15:45

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
RB 4.30 0.00 0.00 0.000 0.000 0.000 1.00 0.05 0.00 0.000 0.00 0.000
1 4.40 0.11 0.07 0.036 1.00 0.15 0.11 0.036 0.02 0.001 11%
2 4.60 0.13 0.08 0.042 1.00 0.20 0.13 0.042 0.03 0.001 19%
3 4.80 0.16 0.10 0.038 1.00 0.20 0.16 0.038 0.03 0.001 22%
4 5.00 0.16 0.10 0.046 1.00 0.20 0.16 0.046 0.03 0.001 26%
5 5.20 0.17 0.10 0.035 1.00 0.20 0.17 0.035 0.03 0.001 21%
6 5.40 0.16 0.10 0.003 1.00 0.17 0.16 0.003 0.03 0.000 1%
LB 5.55 0.00 0.00 0.00 0.00 0.00 1.00 0.07 0.00 0.000 0.00 0.000
Total Flow 0.006 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing 4.00 4.20 4.40 4.60 4.80 5.00 5.20 5.40 5.60 5.80
0.00 . . . . . . . . 0.050
0.02 - + 0.045
Meas. Start Time (MST): 16:00
Meas. End Time (MST): 16:10 0.04 - T 0040
Equipment: ADV 0.06 - - 0.035 —_
Method: Wading £ 0.08 1 0.030 é
River Condition: Low flow = -+ 0.025 =
Channel Edges: Trapezoidal Edge (e.g. stream) :l,- 0.10 - -~ 0.020 '§
\Weather: Overcast, calm, 15 a 0.12 - 1 0.015 §
Flow characteristics: 014 1 o010
Total Flow: 0.006 (™s) 016 1 + 0.005
Cross Section Area: 0.17 (m?) 0.18 - - 0.000
\Wetted Width: 1.25 (m) . .
Hydraulic Depth: 013 (m) —s—Depth —— Ice thickness —— Mean Velocity
Mean Velocity: 0.03 (m/s)
Froude Number: 0.03

General Notes:

-Not able to collect further velocity measurements due to low water
depths and presence of large boulders and cobble obstructing flow. Field Personnel: CJ, DH Trip Date:

21-Sep-14
Data Entry Personnel: CJ Date: 30-Sep-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 87.7 (Tetcela River)

UTM Location: 460241 E, 6812386 N Site Visit Date: September 24, 2014
Site Visit Time (MST): 14:00

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
RB 9.90 0.00 0.00 0.000 0.000 0.000 1.00 3.20 0.00 0.000 0.00 0.000
1 16.30 0.05 0.03 0.753 1.00 3.70 0.05 0.753 0.19 0.139 14%
2 17.30 0.12 0.07 0.678 1.00 1.00 0.12 0.678 0.12 0.081 8%
3 18.30 0.13 0.08 0.788 1.00 1.00 0.13 0.788 0.13 0.102 10%
4 19.30 0.12 0.07 0.952 1.00 1.00 0.12 0.952 0.12 0.114 11%
5 20.30 0.16 0.10 0.688 1.00 1.00 0.16 0.688 0.16 0.110 11%
6 21.30 0.16 0.10 0.747 1.00 1.00 0.16 0.747 0.16 0.120 12%
7 22.30 0.16 0.10 0.934 1.00 1.00 0.16 0.934 0.16 0.149 15%
8 23.30 0.19 0.11 0.424 1.00 1.00 0.19 0.424 0.19 0.081 8%
9 24.30 0.15 0.09 0.445 1.00 1.00 0.15 0.445 0.15 0.067 7%
10 25.30 0.14 0.08 0.255 1.00 1.15 0.14 0.255 0.16 0.041 4%
LB 26.60 0.00 0.00 0.00 0.00 0.00 1.00 0.65 0.00 0.000 0.00 0.000
Total Flow 1 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing
9.50 14.50 19.50 24.50 29.50
0.00 . . . . 1.000
Meas. Start Time (MST): 14:15 0.02 - -+ 0.900
Meas. End Time (MST): 14:25 0.04 - © 0.800
Eduiement ADV 0.06 - +0.700
Method: Wading -
River Condition: Low flow T 0.08 - T 0.600 t
Channel Edges: Trapezoidal Edge (e.g. stream) E 0.10 1 1 0.500 =
Weather: Cloudy, calm, 8 C 2 0.12 | + 0.400 'g
e 0.14 - 1 0.300 3
Flow characteristics: . 0.16 - 1 0.200
Total Flow: 1.000 (m°/s)
Cross Section Area: 1.54 (m?) 0.18 1 T 0-100
Wetted Width: 16.70 (m) 0.20 - -~ 0.000
Hydraulic D?pth: 0.09 (m) —s—Depth —— Ice thickness —— Mean Velocity
Mean Velocity: 0.65 (m/s)
Froude Number: 0.69
General Notes:
Field Personnel: CJ, DH Trip Date: 24-Sep-14
Data Entry Personnel: CJ Date: 7-Oct-14
Data Check Personnel: TL Date: 30-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record
Site: KP 122.8 (Grainger Tributary)
UTM Location: 477151 E, 6798715 N Site Visit Date:

Site Visit Time (MST):

September 23, 2014
15:20

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 1.10 0.00 0.00 0.000 0.000 0.000 1.00 0.10 0.00 0.000 0.00 0.000
1 1.30 0.15 0.09 0.003 1.00 0.20 0.15 0.003 0.03 0.000 1%
2 1.50 0.21 0.13 0.132 1.00 0.20 0.21 0.132 0.04 0.006 44%
3 1.70 0.13 0.08 0.123 1.00 0.20 0.13 0.123 0.03 0.003 25%
4 1.90 0.12 0.07 0.082 1.00 0.20 0.12 0.082 0.02 0.002 15%
5 2.10 0.13 0.08 0.019 1.00 0.20 0.13 0.019 0.03 0.000 4%
6 2.30 0.24 0.14 0.029 1.00 0.20 0.24 0.029 0.05 0.001 11%
7 2.50 0.18 0.11 0.000 1.00 0.25 0.18 0.000 0.05 0.000 0%
RB 2.80 0.00 0.00 0.00 0.00 0.00 1.00 0.15 0.00 0.000 0.00 0.000
Total Flow 0.0127 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing 1.00 1.20 1.40 1.60 1.80 2.00 2.20 2.40 2.60 2.80 3.00
0.00 - - - - - - - - - 0.140
Meas. Start Time (MST): 15:40 0.05 - T 0.120
Meas. End Time (MST): 15:50 1 0100
Equipment: ADV 0.10 - . =
Method: Wading T  0.080 E
River Condition: Low flow = 0.15 | =
Channel Edges: Straight Edge (e.g. bridge/pier) E- 1 0.060 "é
\Weather: Partial cloud, calm, 10 C a 0.20 - @
-+ 0.040 >
Flow characteristics: 0.25 + 0.020
Total Flow: 0.013 (m°/s)
Cross Section Area: 0.24 (m?) 0.30 - + 0.000
Wetted Width: 1.70 (m) ) )
Hydraulic Depth: 014 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.05 (m/s)
Froude Number: 0.04
General Notes:
-Large boulders throughout channel obstructing the flow, not able to
collect further velocity measurements Field Personnel: CJ, DH Trip Date: 23-Sep-14
Data Entry Personnel: CJ Date: 7-Oct-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 123.7 (Grainger River)

UTM Location: 478319 E, 6799043 N Site Visit Date: September 23, 2014
Site Visit Time (MST): 17:10

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset ws of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 3.00 0.00 0.00 0.000 0.000 0.000 1.00 0.30 0.00 0.000 0.00 0.000
1 3.60 0.10 0.06 0.366 1.00 0.60 0.10 0.366 0.06 0.022 9%
2 4.20 0.10 0.06 0.954 1.00 0.60 0.10 0.954 0.06 0.057 24%
3 4.80 0.15 0.09 0.189 1.00 0.85 0.15 0.189 0.13 0.024 10%
4 5.90 0.16 0.10 0.142 1.00 0.75 0.16 0.142 0.12 0.017 7%
5 6.30 0.21 0.13 0.436 1.00 0.40 0.21 0.436 0.08 0.037 15%
6 6.70 0.23 0.14 0.468 1.00 0.55 0.23 0.468 0.13 0.059 25%
7 7.40 0.15 0.09 0.034 1.00 0.65 0.15 0.034 0.10 0.003 1%
8 8.00 0.08 0.05 0.362 1.00 0.73 0.08 0.362 0.06 0.021 9%
RB 8.85 0.00 0.00 0.00 0.00 0.00 1.00 0.43 0.00 0.000 0.00 0.000
Total Flow 0.24 100%
Flow Measurement Details:
Metering Section L.ocation (describe): Offset (m)
At stream crossing
2.00 3.00 4.00 5.00 6.00 7.00 8.00 9.00 10.00
0.00 X . . . . . . 1.200
Meas. Start Time (MST): 17:30
Meas. End Time (MST): 17:40 0.05 - + 1.000
Equipment: ADV
Method: Wading 1 0.800 =
River Condition: Low flow t 0.10 - T
Channel Edges: Trapezoidal Edge (e.g. stream) :g -+ 0.600 L;
\Weather: Partial cloud, windy, 12 C s 0.15 - 'g
] -+ 0.400 o
Flow characteristics: | >
Total Flow: 3 020 T 0.200
W 0.240 (m°/s)
Cross Section Area: 0.73 (mz)
Wetted Width: 5.85 (m) 0.25 - -~ 0.000
Hydraulic D?pth: 0.13 (m) ——Depth —>— Ice thickness —+— Mean Velocity
Mean Velocity: 0.33 (m/s)
Froude Number: 0.30
General Notes:
Field Personnel: CJ, DH Trip Date: 23-Sep-14
Data Entry Personnel: CJ Date: 7-Oct-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 125.1 (Grainger River)
UTM Location: 479156 E, 6799517 N

Site Visit Date:

Site Visit Time (MST):

September 23, 2014
18:30

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 5.20 0.00 0.00 0.000 0.000 0.000 1.00 0.55 0.00 0.000 0.00 0.000
1 6.30 0.16 0.10 0.112 1.00 0.65 0.16 0.112 0.10 0.012 6%
2 6.50 0.20 0.12 0.025 1.00 0.20 0.20 0.025 0.04 0.001 1%
3 6.70 0.25 0.15 0.163 1.00 0.20 0.25 0.163 0.05 0.008 4%
4 6.90 0.27 0.16 0.370 1.00 0.20 0.27 0.370 0.05 0.020 10%
5 7.10 0.25 0.15 0.426 1.00 0.20 0.25 0.426 0.05 0.021 11%
6 7.30 0.28 0.17 0.485 1.00 0.20 0.28 0.485 0.06 0.027 14%
7 7.50 0.24 0.14 0.540 1.00 0.20 0.24 0.540 0.05 0.026 13%
8 7.70 0.25 0.15 0.530 1.00 0.20 0.25 0.530 0.05 0.027 14%
9 7.90 0.19 0.11 0.462 1.00 0.20 0.19 0.462 0.04 0.018 9%
10 8.10 0.28 0.17 0.320 1.00 0.27 0.28 0.320 0.08 0.025 13%
11 8.45 0.06 0.04 0.191 1.00 0.95 0.06 0.191 0.06 0.011 6%
RB 10.00 0.00 0.00 0.00 0.00 0.00 1.00 0.78 0.00 0.000 0.00 0.000
Total Flow 0.195 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
-Approx. 20m upstream of crossing (above gravel bar)
5.00 5.50 6.00 6.50 7.00 7.50 8.00 8.50 9.00 9.50 10.00
0.00 : : : : : : : : : 0.600
Meas. Start Time (MST): 18:45
Meas. End Time (MST): 18:55 0.05 - -+ 0.500
Equipment: ADV
Method: Wading 0.10 - 0.400 -
River Condition: Low flow T T
Channel Edges: Trapezoidal Edge (e.g. stream) g 0.15 1 | 0.300 S
\Weather: Clear, breezy, 10 C 3 K
a 0.20 - -+ 0.200 E
Flow characteristics:
Total Flow: 0.195 (m®fs) 0.25 T 0.100
Cross Section Area: 0.62 (m?)
Wetted Width: 4.80 (m) 0.30 - + 0.000
Hydraulic D?pth: 0.13 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.31 (m/s)
Froude Number: 0.28
General Notes:
- Several gravel bars and a dry side channel are located
downstream of measurement cross section. Field Personnel: CJ, DH Trip Date: 23-Sep-14
Data Entry Personnel: CJ Date: 7-Oct-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 131.3 (Grainger Tributary)

UTM Location: 481988 E, 6794966 N Site Visit Date: September 26, 2014
Site Visit Time (MST): 12:10

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 1.55 0.00 0.00 0.000 0.000 0.000 1.00 0.08 0.00 0.000 0.00 0.000
1 1.70 0.09 0.05 0.091 1.00 0.15 0.09 0.091 0.01 0.001 15%
2 1.85 0.10 0.06 0.007 1.00 0.15 0.10 0.007 0.02 0.000 1%
3 2.00 0.10 0.06 0.188 1.00 0.18 0.10 0.188 0.02 0.003 41%
4 2.20 0.04 0.02 0.377 1.00 0.23 0.04 0.377 0.01 0.003 42%
RB 2.45 0.00 0.00 0.00 0.00 0.00 1.00 0.13 0.00 0.000 0.00 0.000
Total Flow 0.00802 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing
1.50 1.60 1.70 1.80 1.90 2.00 2.10 2.20 2.30 2.40 2.50
0.00 : : : : : : : : : 0.400
Meas. Start Time (MST): 12:20 1 0350
Meas. End Time (MST): 12:30 0.02 -
Equipment: ADV -+ 0.300
Method: Wading 0.04 - 1 0.250 -
River Condition: Low flow T ’ t
Channel Edges: Trapezoidal Edge (e.g. stream) E 0.06 - T 0.200 =
Weather: Cloudy, light breeze, 5 C §' 008 | © 0.150 é
Flow characteristics: T 0.100 z
Total Flow: 0.008 (m%s) 0.10 1 1 0.050
Cross Section Area: 0.06 (mz)
Wetted Width: 0.90 (m) 0.12 - -~ 0.000
Hydraulic D?pth: 0.06 (m) —s—Depth —— Ice thickness —— Mean Velocity
Mean Velocity: 0.15 (m/s)
Froude Number: 0.19

General Notes:

-Lots of embedded cobble and boulders throughout the channel.

Field Personnel: CJ, DH Trip Date: 26-Sep-14
Data Entry Personnel: CJ Date: 8-Oct-14
Data Check Personnel: TL Date: 30-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record

Site: KP 133.7 (Grainger Tributary)

UTM Location: 482671 E, 6793161 N Site Visit Date: September 24, 2014
Site Visit Time (MST): 09:00

Flow Measurement:

Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset ws of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
RB 1.40 0.00 0.00 0.000 0.000 0.000 1.00 0.35 0.00 0.000 0.00 0.000
1 2.10 0.05 0.03 0.093 1.00 0.48 0.05 0.093 0.02 0.002 17%
2 IS5 0.13 0.08 0.253 1.00 0.25 0.13 0.253 0.03 0.008 64%
3 2.60 0.11 0.07 0.063 1.00 0.35 0.11 0.063 0.04 0.002 19%
LB 3.05 0.00 0.00 0.00 0.00 0.00 1.00 0.23 0.00 0.000 0.00 0.000
Total Flow 0.013 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing
1.00 1.50 2.00 2.50 3.00 3.50
0.00 . : : : 0.300
Meas. Start Time (MST): 9:20
Meas. End Time (MST): 9:30 0.02 1 1 0.250
Equipment: ADV 0.04 -
Method: Wading - 0.200 -
River Condition: Low flow T 0.06 | E
Channel Edges: Trapezoidal Edge (e.g. stream) g T 0.150 S
\Weather: Cloudy, calm, 8 C 3 0.08 K
a -+ 0.100 ]
— 0.10 - >
Flow characteristics:
Total Flow: 0.013 (m®fs) 0.12 | T 0.050
Cross Section Area: 0.09 (m?)
Wetted Width: 1.65 (m) 0.14 - -~ 0.000
Hydraulic D?pth: 0.06 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.14 (m/s)
Froude Number: 0.18

General Notes:

-Not able to collect further velocity measurements due to very low

water depths and the presence of large boulders and cobble Field Personnel: CJ, DH Trip Date: 24-Sep-14

obstructing flow. Data Entry Personnel: CcJ Date: 7-Oct-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record
Site: KP 135.6 (Grainger Tributary)

UTM Location: 482380 E, 6791274 N Site Visit Date: September 25, 2014
Site Visit Time (MST): 18:45
Flow Measurement:
Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset ws of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 1.00 0.00 0.00 0.000 0.000 0.000 1.00 0.20 0.00 0.000 0.00 0.000
1 1.40 0.10 0.06 0.212 1.00 0.30 0.10 0.212 0.03 0.006 61%
2 1.60 0.10 0.06 0.104 1.00 0.20 0.10 0.104 0.02 0.002 20%
3 1.80 0.06 0.04 0.229 1.00 0.15 0.06 0.229 0.01 0.002 20%
RB 1.90 0.00 0.00 0.00 0.00 0.00 1.00 0.05 0.00 0.000 0.00 0.000
Total Flow 0.0105 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing
0.90 1.10 1.30 1.50 1.70 1.90 2.10
0.00 : : : : ¥ 0.250
Meas. Start Time (MST): 19:00
Meas. End Time (MST): 19:10 0.02 1 0.200
Equipment: ADV
Method: Wading 0.04 - -
River Condition: Low flow T T 0.150 T
Channel Edges: Trapezoidal Edge (e.g. stream) g 0.06 - S
\Weather: Cloudy, calm, 5 C 3 + 0.100 K
a 0.08 - E
Flow characteristics: | 1 0.050
Total Flow: 0.011 (m®fs) 0.10
Cross Section Area: 0.06 (m?)
Wetted Width: 0.90 (m) 0.12 - -~ 0.000
Hydraulic D?pth: 0.07 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.18 (m/s)
Froude Number: 0.22

General Notes:

-Not able to collect further velocity measurements due to very low

water depths and the presence of large boulders and cobble Field Personnel: CJ, DH Trip Date: 25-Sep-14

obstructing flow. Data Entry Personnel: CcJ Date: 8-Oct-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record
Site: KP 136.7 (Grainger Tributary)

UTM Location: 483132 E, 6790094 N Site Visit Date: September 26, 2014
Site Visit Time (MST): 11:00
Flow Measurement:
Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset ws of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 0.95 0.00 0.00 0.000 0.000 0.000 1.00 0.08 0.00 0.000 0.00 0.000
1 1.10 0.08 0.05 0.036 1.00 0.13 0.08 0.036 0.01 0.000 5%
2 1.20 0.08 0.05 0.238 1.00 0.33 0.08 0.238 0.03 0.006 94%
LB 1.75 0.00 0.00 0.00 0.00 0.00 1.00 0.28 0.00 0.000 0.00 0.000
Total Flow 0.007 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing
0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 1.60 1.70 1.80
0.00 . . . . . . . . . 0.250
Meas. Start Time (MST): 11:15 0.01 -
Meas. End Time (MST): 11:20 0.02 | © 0.200
Equipment: ADV :
Method: Wading 0.03 - -
River Condition: Low flow E 0.04 - 7 0450 £
Channel Edges: Trapezoidal Edge (e.g. stream) E 0.05 | :;
Weather: Cloudy, calm, 5 C 2 . + 0.100 'g
L] 0.06 - §
Flow characteristics: 0.07 - + 0.050
Total Flow: 0.007 (m®s) 0.08 |
Cross Section Area: 0.04 (mz) !
Wetted Width: 0.80 (m) 0.09 - -~ 0.000
Hydraulic D?pth: 0.05 (m) —s—Depth —— Ice thickness —— Mean Velocity
Mean Velocity: 0.18 (m/s)
Froude Number: 0.27

General Notes:

-Not able to collect further velocity measurements due to very low
water depths and presence of large cobble and boulders Field Personnel: CJ, DH

Trip Date: 26-Sep-14
obstructing flow Data Entry Personnel: CJ Date: 8-Oct-14
Data Check Personnel: TL Date: 29-Oct-14

Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record
Site: Old Road at Tetcela River (Mainstem)

UTM Location: 461370 E, 6815670 N Site Visit Date: September 24, 2014
Site Visit Time (MST): 17:15
Flow Measurement:
Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
RB 7.90 0.00 0.00 0.000 0.000 0.000 1.00 0.65 0.00 0.000 0.00 0.000
1 9.20 0.05 0.03 0.173 1.00 1.40 0.05 0.173 0.07 0.012 1%
2 10.70 0.06 0.04 0.362 1.00 1.35 0.06 0.362 0.08 0.029 3%
3 11.90 0.14 0.08 0.315 1.00 1.25 0.14 0.315 0.18 0.055 5%
4 13.20 0.13 0.08 0.534 1.00 1.35 0.13 0.534 0.18 0.094 9%
5 14.60 0.12 0.07 0.513 1.00 1.35 0.12 0.513 0.16 0.083 8%
6 15.90 0.14 0.08 0.549 1.00 1.15 0.14 0.549 0.16 0.088 9%
7 16.90 0.16 0.10 0.525 1.00 1.00 0.16 0.525 0.16 0.084 8%
8 17.90 0.17 0.10 0.578 1.00 1.00 0.17 0.578 0.17 0.098 10%
9 18.90 0.20 0.12 0.636 1.00 1.00 0.20 0.636 0.20 0.127 12%
10 19.90 0.22 0.13 0.680 1.00 1.00 0.22 0.680 0.22 0.150 15%
11 20.90 0.21 0.13 0.576 1.00 1.00 0.21 0.576 0.21 0.121 12%
12 21.90 0.20 0.12 0.451 1.00 1.00 0.20 0.451 0.20 0.090 9%
LB 22.90 0.00 0.00 0.00 0.00 0.00 1.00 0.50 0.00 0.000 0.00 0.000
Total Flow 1.03 100%
Flow Measurement Details:
Metering Section L.ocation (describe): Offset (m)
At stream crossing
5.00 7.00 9.00 11.00 13.00 15.00 17.00 19.00 21.00 23.00 25.00
0.00 . . . . . . . . - 0.800
Meas. Start Time (MST): 17:25 1 0700
Meas. End Time (MST): 17:35 0.05
Equipment: ADV -+ 0.600
Method: Wadin -
River Condition: Low floa/ T 0.10 - 7 0800 é
Channel Edges: Trapezoidal Edge (e.g. stream) E T 0.400 =
Weather: Cloudy, calm, 8 C §' 0.15 | 1 0.300 g
Q
Flow characteristics: 0.20 T 0.200 z
Total Flow: 1.030 (m%s) © 0.100
Cross Section Area: 1.98 (mz)
Wetted Width: 15.00 (m) 0.25 - -~ 0.000
Hydraulic D?pth: 0.13 (m) —s—Depth ——Ice thickness —— Mean Velocity
Mean Velocity: 0.52 (m/s)
Froude Number: 0.46
General Notes:
Field Personnel: CJ, DH Trip Date: 24-Sep-14
Data Entry Personnel: CJ Date: 8-Oct-14
Data Check Personnel: TL Date: 29-Oct-14
Entered Digitally in the Field: No




Hydrometric Measurement / Site Visit Record
Site: Old Road at Tetcela Tributary

UTM Location: 460369 E, 6813941 N Site Visit Date: September 24, 2014
Site Visit Time (MST): 16:30
Flow Measurement:
Measured Data Calculated Data
Depth Depth Depth
from Velocity of Obs. Velocity of Obs. Velocity
bottomto WS to bottom Depth of Obs. @ 0.6 @ 0.8 @ 0.8 @ 0.2 Velocity @ Correction Pannel Effective Pannel Effective Average Pannel
Bank/  Offset WS of ice @ 0.6 Depth  Depth Depth Depth Depth 0.2 Depth Factor Width Depth Velocity Pannel Area  Pannel Discharge Percent of total flow
Mmt# _ (m) (m) (m) (m) (m/s) (m) (m/s) (m) (m/s) (m) (m) (m) (m/s) (m?) (m°/s) (%)
LB 1.05 0.00 0.00 0.000 0.000 0.000 1.00 0.33 0.00 0.000 0.00 0.000
1 1.70 0.09 0.05 0.033 1.00 0.53 0.09 0.033 0.05 0.002 2%
2 2.10 0.08 0.05 0.023 1.00 0.45 0.08 0.023 0.04 0.001 1%
3 2.60 0.28 0.17 0.039 1.00 0.43 0.28 0.039 0.12 0.005 6%
4 2.95 0.22 0.13 0.042 1.00 0.45 0.22 0.042 0.10 0.004 6%
5 3.50 0.32 0.19 0.074 1.00 0.43 0.32 0.074 0.14 0.010 14%
6 3.80 0.39 0.23 0.103 1.00 0.40 0.39 0.103 0.16 0.016 22%
7 4.30 0.39 0.23 0.082 1.00 0.52 0.39 0.082 0.20 0.017 23%
8 4.85 0.24 0.14 0.101 1.00 0.55 0.24 0.101 0.13 0.013 18%
9 5.40 0.16 0.10 0.111 1.00 0.33 0.16 0.111 0.05 0.006 8%
10 5.50 0.00 0.00 1.00 5.45 0.00 0.00
Bar 0.00 0.00 0.00
11 12.10 0.00 0.00 1.00 7.55 0.00 0.00
12 15.10 0.05 0.03 0.010 1.00 2.10 0.05 0.010 0.11 0.001 1%
LB 16.30 0.00 0.00 0.00 0.00 0.00 1.00 0.60 0.00 0.000 0.00 0.000
Total Flow 0.074 100%
Flow Measurement Details:
Metering Section Location (describe): Offset (m)
At stream crossing
0.00 2.00 4.00 6.00 8.00 10.00 12.00 14.00 16.00 18.00
0.00 - - - - - - : > 0.120
Meas. Start Time (MST): 16:50 0.05 - w
Meas. End Time (MST): 17:00 -+ 0.100
Equipment: ADV 0.10 1
Method: Wading 0.15 - 0.080 -
River Condition: Low flow T 0.20 T
Channel Edges: Trapezoidal Edge (e.g. stream) g 0.25 | 0.060 S
\Weather: Cloudy, calm, 8 C 3 : K
a 0.30 - -+ 0.040 E
Flow characteristics: 0.35 -
Total Flow: 0.074 (m®/s) 0.40 | T 0.020
Cross Section Area: 1.09 (m?) ' /\
Wetted Width: 16.30 (m) 0.45 - -~ 0.000
Hydraulic D?pth: 0.07 (m) —s—Depth —>— Ice thickness —=— Mean Velocity
Mean Velocity: 0.07 (m/s)
Froude Number: 0.08

General Notes:

-A gravel bar, with a small side channel, are present on the RB

Field Personnel: CJ, DH Trip Date: 24-Sep-14
Data Entry Personnel: CJ Date: 8-Oct-14
Data Check Personnel: TL Date: 30-Oct-14
Entered Digitally in the Field: No






