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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station 1D: P.0. /F2 Survey Date (d/m/y): 30-Jun09 Coordinates: Coordinates:
Survey Distance (m): 200 Survey Crew: KE/TR Start End
Time: 15:10 437821 7547195 437774 7547418
Comments:
Temperature ("C):  11.6 Transparency: Turbid Muddy after the lake
Channel Velocity (m/s): 3 Conductivity (pS/cm): _131.6
Current Flow Conditions:  Fast pH: 7.5 Weather:
Discharge estimate (m%s): High cloud, sunny, SE wind

Hah Dist. fr Depth {(m) Width (m) Bed Material Pool Info Fish Passage
Unit | Hab | start | [ength | Slope Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type| (m) (m) (%) Mean full Mean | full (%) (%) (%) (%) (%) (%) Type Max Crest Type T/P

1 [E] 0 ik 1-2 0.31 0.43 10 10 100

2 P 7 20 1 ~2.00 iyl 14 19 100 =] el .18

3 ] e 70 1-2 0.33 0.43 12 15 100

4 I a7 18 1 ~2.00 ~214 14 14 100 5 el 037

g ] 114 10 122, 0.45 0.55 7 a 100

5 H 125 20 1 ~2.00 217 16 13 100 S e 0.45

7 ] 145 55 1-2 0.34 0.44 =) 7 100

g

a

10

11

12

13

14

15

16

17

18

19

20
Flow Conditions: H = High flowe, b = Medium flow, L = Low flos
Habitat Unit: Under bankfull condtions: 0-25m==1m% 25-Sm==2m%5-10m==4m10-15m==6m%15-20==8m% = 20m==10m*
Hab Type: P = poal, G = glide, R = riffle, C = cascade, O = ather
Dist. fr start: distance from heginning of the survey to the beginning of the habitat unit heing surveyved
Pool Type: 5 = =zcour, D = dammed, U = unknown
Substrate: Sand (=i, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)

Fish Passage Barriers: IF = Inpassible waterfal
BF = Boulder Field, pazzage through the boulder arrangement iz not possible for fizh
[ = dry channel, no stream flow
MW = no distinct channel, water drains over land
M = no barrier to fizh passage through the habitat unit
TP: T = temporary, portion of open water seazon
P = Permanent, all vear round

Overall Rating
Spawning: Poor to None Rearing: Good
- Mo rock substrates - Excellent depth in pools
- Completely organic/vegetation with extensive coverfvegetation
bottarm

Adult Feeding: Good

Owver-wintering: M/,

Migration: Good
- Well connected
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID: P.0. I/F2
Survey Date: 30-Jun09
Survey Crew: KE/TR
Survey Distance (m): 200
Banks of Channel Instream Cowver Riparian
Hab Instream |Overhang|Undercut| LWD SWD Cover (%) Photos
Unit L Bank R Bank L Bank R Bank Pool Boulder Veg Veg Bank (Role #)
No. Height (m) |Height (m) Stah Stah p) % % % % % % Canopy LB RB (Photo #)
1 0.43 0.43 H H 100
2 ~2.15 ~2.15 H H 100
3 0.43 0.43 H H 100
4 ~214 ~214 H H 100
5 0.55 0.55 H H 100
5 ~217 ~217 H H 100
7 0.44 0.44 H H 100
g
4
10
11
12
13
14
12
16
17
13
19
20
Comments:

Photos: 441445

Overall habitat quality = Important

Abundance of wildlife observed in area, including Peregrine falcons, swans, geese, ducks

Site and remainder of stream displays rare pool - glide complexes

Stream flows over sediment/fines enabling pools to he scoured

Stream gradient is very low gradient/profile

Potential for fish habitat comy tion. Stream has appropriate profile and flow but lacking appropriate substrate
Potential barrier located near inflow at PO Lake

Re-evaluate in summer for fish presence/community

Banks of Channel (Stability): H = highly stahle, S = stakle, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station ID: Koignuk D/S Survey Date (d/m/y): 28-Jun09 Coordinates: Coordinates:
Survey Distance (m): Survey Crew: TR/KE Start
Time: 9:09 429569 7554988
Comments:
Temperature (°C): 4.3 Transparency: Medium Biy, fast flowing river
Channel Velocity (m/s): Conductivity (pS/em): 53.5
Current Flow Conditions: Freshet - Fast pH: 8.4 Weather:
Discharge estimate (m?'s): Cloudy, windy, cool, rainy

Hab Dist. fr Depth (m) Width (m) Bed Material Pool Info Fish Passage
Unit | Hab | start | Length | Slope Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type | (m) (m) (%) Mean full Mean | full (%) (%) (%) (%) (%) (%) Type | Max Crest Type T/P

1 C 1] 41 4-5 - - 35 41 100" - -

2 R 41 2B 12 snediy : s a5 19" 1o il i %

3 G ot} 132+ 1 ~ 23 - 71 78 unknown - -

4

]

5

7

g

a

10

1

12

13

14

15

16

17

18

19

20
Flow Conditions: H = High flowe, b = Medium flow, L = Low flosy
Habitat Unit: Under barkfull condtions: 0-25m==1m% 25-5m==2m%5-10m==4m>1015m==6m*15-20==8m% =20 m==10m*
Hab Type: P = poal, G = glide, R = riffle, C = cascade, O = ather
Dist. fr start: distance fram beginning of the survey to the beginning of the habitat unit being surveyved
Pool Type: S = =zcour, D = dammed, U = unknown
Substrate: Sand (=it, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (54 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)

Fish Passage Barriers:

TP:

Overall Rating

Spawning: Foor/MNone Rearing: Foor Adult Feeding: Fair Over-wintering: NMNeA
- Predominately bedrock substrate - Fast flow
- Fast flow - Potential rearing habitat upstream
- Tidal influenced downstream of cascade of cascade

IF = Impassible waterfal

BF = Boulder Field, passage through the boulder arrangemert is not pozsible for fizh
[ = dry channel, no stream flow

MC = no distinct channel, water drainzs over land

M = no barrier to fizh passage through the habitat unit

T = temporary, portion of open water season

P = Permanent, all year round

* = Difficult to see hottom, this iz an estimate

Migration: Fair

- Fast flows over cascade, but

no barrier to fish migration,
paticulary Arctic Char
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station 1D:
Survey Date:
Survey Crew:

Survey Distance (m):

Koignuk D/S
28-JunD9
KETR

Hah
Unit

=
o

Banks of Channel

Instream Cowver

L Bank

R Bank L Bank

R Bank
Stab

Pool

Boulder

)

Instream
Veg

%

Overhang| Undercut

Veq

%

Bank

%

LWD

SWD

Riparian
Cover (%)

% Canopy

LB

RB

Photos
(Role #)
(Photo #)

Height (m)

Height (m) Stab
- H

H

10

H

H

20

H

H

10

[ R B n R R e T

w0

10

iH

12

13

14

15

16

17

18

19

20

Comments:

Photos: 331-336
Site is most likely a migration corridor for Arctic Char
No barriers to Arctic Char movement obhserved along the Koignuk River

Banks= of Channel (Stability): H = highly stable, S = stable, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station 1D: Keignuk D_S Survey Date (d/m/y):  5-Aug09 Coordinates: E 429570 N 7554875 Coordinates: E 429629 N 7554454
Survey Distance (m): 420 m Survey Crew: EG/CK Om 420 m
Time:
Comments: S2 - fish bearing (SLSC) 5-20 m channel width
Temperature (FC): n/a Transparency: clear
Channel Velocity (m/s): n/a Conductivity (pS/cm): n/a
Current Flow Conditions: n/a pH: nfa Weather:
Discharge estimate (m?s): n/a

Hah Dist. fr Depth (m) Width {(m) Bed Material Pool Info Fish Passage
Unit | Hab | start Length Slope Bank- Bank-| Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type| (m} (m) (%) Mean full Mean | full (%) (%) (%) (%) (%) |Type| Max | Crest | Type T/P

1 F 1] 5 0.5 0.30 =1 2 4 0 I a 10 o0 f / / i !

2 P B 5 1] 0.50 =1 G g a5 ] 5 10 0 / 1.5 / i !

3 G 11 a0 1] 0.40 =1 120 a0 78 2 5 10 1] F i h i f

4 R a1 250 1] 0.25 0.50 300 | 500 80 10 5 5 0 f / f M /

5 G 251 110 1] 0.25 0.50 25 40.0 60 30 5 5 1] / / / i /

3

7

g

9

10

11

12

13

14

15

1B

17

18

19

20

Flow Conditions:

Habitat Unit:
Hab Type:

Dist. fr start:

Pool Type:
Substrate:

Fizh Passage Barriers:

TP:

Overall Rating
Spawning: Good - gravel beds

H = High flovee, b = ledium flowe, L = Loy flot

Uncer bankfull conditions: 0-25m==1m%25-5m==2m%5-10m==4m%10-15m=>6m%15-20=>8m% =20m==10m*
P = pool, G = glide, R =riffle, C = cascade, O = ather
distance from beginning of the survey to the beginning of the hakitat unit being surveyed
% = scour, [ = dammed, U = unknown

Sand (=i, clay, fine organic= 2 mm), Gravel (2 - B4 mm), Cobble (64 - 258 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)

IF = Impassible waterfal
BF = Boulder Field, passage through the boulder arrangement is not possible for fizh

[r = dry channel, no stream flow
MC = no distinct channel, water drains over land

M = nio barrier to fish pazsage through the habitst unit

T = temporary, portion of open water season
P = Permanert, all year round

Rearing: Fair

Adult Feeding: Poor

Owver-wintering: MNone

Migration: Good (fall
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID: Koignuk D/S
Survey Date: Aug. 5, 2009
Survey Crew: EG/CK
Survey Distance (m): 420
Banks of Channel Instream Cover Riparian
Hab Instream |Overhang|Undercut| LWD SWD Cover (%) Photos
Unit L Bank R Bank L Bank R Bank Pool Boulder Veg Veg Bank (Role #)
No. Height (m) [Height (m) Stah Stab ) ) % % % % % Canopy LB RB (Photo #)
1 néa n'a néa néa 0 10 0 a 0 0 a 0 0 0 1450
2 néa n'a néa nia 2 10 0 1] 0 0 a 0 0 ] o
3 néa n'a nfa nia 0 10 0 a 0 0 a 0 0 0 1470
4 néa n'a e nia 0 10 0 a 0 0 a 0 0 0
g néa n'a néa nia 0 10 0 a ] ] a 0 0] 0
B
7
g
9
10
1]
12
13
14
15
16
17
18
19
20
Comments:
Overall Habitat Rating: Fair
Photos: 1454 and 1458 - facing dfs @ falls  1452- sandy bank mid river 1464- riffle mid river
1456 - facing ufs @ falls 1460- facing ufs 1468- 500 m u/s of falls
1456 - east side @ falls 1461- side pool u's at falls MT set here, no fish 1469, 1470- w/s of falls
___________________ 1487 - west side @ falls 1483 falls

Banks of Channel (Stability): H = highly stahle, S = stable, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station ID: Koignuk M/S
Survey Distance (m): 200

Survey Date (d/m/y):
Survey Crew:

Time:

29-Jun09

KE/TR
15:33

Coordinates:

431015 7546380

Coordinates:

Temperature (°C): 6.1
Channel Velocity (m/s):
Current Flow Conditions: _ Fast
Discharge estimate (m?s):

Transparency: Medium
Conductivity (pS/cm):

31.9

Comments:
River with steep clay left-bank. Right-bank is marshy with lots of vegetation

pH: 7.81

Weather:

Cloudy

Hab
Unit

=
=]

Dist. fr

Depth (m)

Width

(m)

Bed Material

Pool Info

Habh | start | |ength | Slope
Type| (m) (m) (%)

Mean

Bank-
full

Mean

Bank-
full

Fines

0]

Sand
()

Gravel

(%)

Cobhle
(o)

Boulder
()

Bedrock

Depth {m)
Max Crest

Fish Passage
Barriers

Type T/P

G 0 200+ 1-2

+

g0

50

1o00*

() | Type

[ et R R LA S

w0

10

11

12

13

14

15

16

17

13

19

20

Flow Conditions:
Habitat Unit:

Hab Type:

Dist. fr start:
Pool Type:
Substrate:

Fish Passage Barriers: IF = Impazssible waterfal
BF = Boulder Field, paszage through the boulder arrangemert is not possible for fish

TP:

D = dry channel, no stream flow

H = High flowe, M = Medium flowe, L = Lowe flow:
Under bankfull conditions: 0-25m==1m% 25-5m==2m%5-10m==4m*10-15m==6m15-20==8m" = 20m==10m*
P = poal, G = glide, R =riffle, C = cascade, O = ather
distance from beginning of the survey to the beginning of the habitat unit being surveyed
S =scour, = dammed, U = unknown
Sand (=i, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (64 - 256 mim), Boulders (256 - 4000 mim), Bedrock (=4000 mim)

MC = no distinct channel, water drains over land
M = no barrier to fizh paszage through the habitat unit
T =temporary, portion of open water season

P = Permanent, &l year round

* Cannot estimate because too deep and turbid

Overall Rating

Spawning: Poor
- Predominately fine clay substrate
- Little rock substrate

Rearing: Fair

- Good depth

- Little instream cover

Adult Feeding:|Good

Over-wintering: Good

- Depth over 3m

Migration: Good

- Mo limits to migration through

this section of river
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID: Koignuk M/S
Survey Date: 29 Jun09
Survey Crew: KETR
Survey Distance (m): 200+

Banks of Channel Instream Cover Riparian
Hab Instream |Overhang|Undercut| LWD SWD Cover (%) Photos
Unit L Bank R Bank L Bank R Bank Pool Boulder Veg Veg Bank (Role #)
Height (m) [Height {m) Stab Stab % % % % % % % Canopy LB RB (Photo #)

i = L H i 1 & - - 1

=
=

OO0 id PO O G P00 PR P

o

10
11
12
13
14
15
16
17
18
19
20

Comments:

Photos: 397 400

Overall hahitat quality: Important

Rec d to re-evaluate in summer low flow

* Cannot estimate because too deep and turbid
Banks of Channel (Stability): H = highly stable, 5 = stable, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station 1D: Koignuk M/3 Survey Date (d/m/y):  B-Aug-09 Coordinates: E 431052 N 7546699 Coordinates:
Survey Distance (m): 400 m Survey Crew: EG/CHK Om 400 m upstream
Time:
Comments:
Temperature (FC): ! Transparency: fair
Channel Velocity (m/s): ! Conductivity (pS/cm): i
Current Flow Conditions: / pH: / Weather: overcast, cool, light wind
Discharge estimate (m?s): /
Hah Dist. fr Depth (m) Width {(m) Bed Material Pool Info Fish Passage
Unit | Hab | start Length Slope Bank- Bank-| Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type| (m} (m) (%) Mean full Mean | full (%) (%) (%) (%) (%) |Type| Max | Crest | Type T/P
1 €] 0 400 0 1.60 3 25 G0 a0 0 5 10 5 o] =3m i il /
2 |slow meandering, wide, deep where fisheries survey was conducted
3 £ 400 150 0 0.50 =1 250 a0 55 0 a 20 10 L ! / I N
4 R 550 3 <5 0.25 0.50 4.5 10.0 B0 0 10 25 i ! i I i
5 |end @ south confluence (Koig R and outflow from small lake)
G lgoing other way (north)
7 R 10 =) = 0.50 0.7a o] a0 70 e} 10 15 0 i ! / I ;
3
9
1a
11
12
13
14
15
16
17
18
19
20
Flow Conditions: H = High flowe, b = Medium flowe, L = Loy flow:
Habitat Unit: Uncer bankfull conditions: 0-25m==1m%25-5m==2m%5-10m==4m%10-15m=>6m%15-20=>8m% =20m==10m*
Hab Type: P = pool, G = glide, R =riffle, C = cascade, O = ather
Dist. fr start: distance from beginning of the survey to the beginning of the hakitat unit being surveyed
Pool Type: % = scour, [ = dammed, U = unknown
Substrate: Sand (=i, clay, fine organic= 2 mm), Gravel (2 - B4 mm), Cobble (64 - 258 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)
Fizh Passage Barriers: [F = Impassible waterfal
BF = Boulder Field, passage through the boulder arrangement is not possible for fizh
[r = dry channel, no stream flow
MC = no distinct channel, water drains over land
M = nio barrier to fish pazsage through the habitst unit
TP T = temporary, portion of open water season
P = Permanert, all year round
Overall Rating Fair
Spawning: Poor Rearing: Good | Adult Feeding: Foor Owver-wintering: MNone Migration: Good
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station 1D: Glenn O/F1 Survey Date (d/m/y): 28-Jun09 Coordinates: Coordinates:
Survey Distance (m): 200 Survey Crew: KETR
Time: 13:30 431657 7363884
Comments:
Temperature {°C): - Transparency: Very Turhid
Channel Velocity {m/s): - Conductivity (pS/cm):
Current Flow Conditions: - pH: Weather:
Discharge estimate {(m®/s): =
Hab Dist. fr Depth (m) Width {m) Bed Material Pool Info Fish Passage
Unit | Hah | start Length Slope Bank- Bank-| Fines | Sand Gravel Cobble Boulder | Bedrock Depth (m} Barriers
No. | Type| (m) {m) {%) Mean full Mean | full (%) (%) (%) (%o} (%o} (%) Type | Max Crest Type TP
1 o] 0 200+ =1 =1.0 1.40 90 i} ] 4] - - -
2
3
4
al
g
7
g
]
10
11
12
13
14
15
16
17
18
19
20
Flow Conditions: H = High flowe, M = Medium flowe, L = Lo flow:
Habitat Unit: Under bankfull conditions: 0-25m==1m%25-5m==2m*5-10m==4m*10-15m==6m15-20==8m% > 20m==10m"
Hab Type: P = pool, G = glide, R = riffle, C = cazcade, O = other
Dist. fr start: distance from beginning of the survey to the beginning of the habitat unit being surveyed
Pool Type: % = zcour, D = dammed, U = unknown
Substrate: Sand (silt, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)

Fish Passage Barriers:

TP:

Overall Rating
Spawning: Maone

IF = Impazsible waterfal
BF = Boulder Field, passage through the boulder arrangement is not possikle for fish

[r = dry channel, no stream flow
MC = no distinct channel| weater drains over land

M = no barrier to fish passage through the habitat unit

T =temporary, portion of open water season
P = Permanent, all vear round

- Abundance of fine substrates
- Mo Arctic char spawning site

Rearing: Poor

- Mo cover
- Little habitat for juvenile fish

Adult Feeding: Poor

Overwintering: M/A

Migration: Good

- Mo barriers

- Arctic char free to migrate

from ocean

f 108



Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID: Glenn O/F1
Survey Date: 28-Jun09
Survey Crew: KETR
Survey Distance {m): 200

Banks of Channel Instream Covelr Riparian
Hab Instream |Overhang|Undercut| LWD SWD Cowver (%) Photos
Unit L Bank R Bank L Bank R Bank Pool Boulder Veqg Veg Bank (Role #)
Height (m) Height {(m) Stab Stab % % % % % % % Canopy LB RB {Photo )

1.50 1.50 Ll Ll 5 - -

=
=]

00 i~d IO i ke (00 PR P

[{a]

10
1
12
13
14
15
16
17
13
19
20

Comments:

Photos: 352-359

Possible Arctic char spawning stream

Arctic char are able to freely migrate from ocean to Glenn Lake outflow
Stream is very marginal fish habitat, especially for char.

Banks of Channel (Stability): H = highly stable, 5 = stakble, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station ID: Glenn O/F1 Survey Date (d/m/y): 31-Jul 09 Coordinates: Coordinates:
Survey Distance {m): 200 Survey Crew: EG/AK
Time: 431756 7563960 431548 7563557
Comments:
Temperature (°C): Transparency: clear
Channel Velocity (m/s): Conductivity (pS/cm): 53 - fish bearing, 1.55m
Current Flow Conditions: pH: Weather:
Discharge estimate {(m?/s):
cool, clear, sunny
Hab Dist. fr Depth {m) Width {m) Bed Material Pool Info Fish Passage
Unit | Hab | start Length Slope Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type | (m) {m) (%) Mean full Mean | full (%) (%) {%a) (%) {%) (%) Type Max Crest Type TP
1 R 1] 50 1] 0.25 0.75 3 5 70 20 10 il
2 P a0 10 1] 0.50 =1 g 10 B0 20 20 il
3 R B0 140 2 0.50 =1 4 g 70 g 20 4 il
4 R 140 B0 <2 0.50 =1 4 5 100 il
5 R 200 500 1] 0.30 =1 3 5 75 5 10 10 i
B
7
g
9
10
11
12
13
14
152
15
17
18
19
20
Flow Conditions: H = High flove, M = Medium flowe, L = Low flow
Habitat Unit: Under bankfull conditions: 0-25m==1m*25-Sm==2m"5-10m==4m310-15m==6m"15-20==8m* = 20m==10m"
Hab Type: P = pool, G = glide, R = riffle, C = cascade, O = ather
Dist. fr start: distance from beginning of the survey to the bedinning of the habitst unit being surveyed
Pool Type: S = zeour, D = dammed, U = unknowwn
Substrate: Sand (sitt, clay, fine organic=s 2 mm), Gravel (2 - B4 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock C=-4000 mm)

Fish Passage Barriers:

TP:

Overall Rating

Spawning: goodifair

IF = Impassible vwaterfal
BF = Boulder Field, passage through the boulder arrangemert is not possible for fish

[ = dry channel, no stream flow
M = no distinct channel, water drains over land

M = no barrier to fish passage through the habitat unit

T =temporary, portion of open water season
P = Permanert, all year round

Rearing: poor

Adult Feeding: poor

Owver-wintering: none

Migration: good

8



Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site Photographs,
Hope Bay Belt Project, 2009
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID: Glenn O/F2 Survey Date (d/m/y): 28-Jun09 Coordinates: Coordinates:
Survey Distance (m): 200 Survey Crew: KETR Start
Time: 13:00 431154 7363342
Comments:
Temperature (°C}: 5 Transparency: Very Turbid _:Cannot see hottom of stream; hanks are all mud.
Channel Velocity (m/s): - Conductivity (pS/cm):_ 104
Current Flow Conditions: Freshet pH: 8.2 Weather:
Discharge estimate {m®s): 5 Partly Cloudy, sunny, windy
Hab Dist. fr Depth {m) Width {m) Bed Material Pool Info Fish Passage
Unit | Hah | start Length Slape Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m} Barriers
No. | Type| (m) {m) (%) Mean full Mean | full {%) (%) (%) {%s) (%) {%a) Type| Max Crest Type TP
1 ] 0 200+ 1-2 ~0.75 A 3 g 100 - - - - -
2
3
4
g
5
7
g
9
10
11
12
13
14
15
16
17
18
19
20
Flow Conditions: H = High flovee, M = Medium flows, L = Loy flow:
Habitat Unit: Under bankfull conditions: 0-25m==1m%25-Sm==2m°5-10m==4m*10-15m==6m 5 15-20==8m" = 20m ==10m"
Hab Type: F = pool, G = glide, R = riffle, C = cascade, O = other
Dist. fr start: distance from beginning of the survey to the beginning of the habitat unit being surveyed
Pool Type: S = zcour, D = dammed, U = unknowen
Substrate: Sand (silt, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mim)

Fish Passage Barriers: IF = Imnpassible waterfall
BEF = Boulder Figld, passage through the boulder arrangement iz not possible for fish
[ = dry channel, no stream flow
MC = no distinct channel, weater drains over land
M = no barrier to fizh passage through the habitat unit
TiP: T =temporary, pottion of open water zesson
F = Permanent, all year round

Qverall Rating

Spawning: Mone Rearing: F Adult Feeding: Poor Over-wintering: M/A Migration: Good
- Strearn bed is completely fines - Good depth with limited - Wery poor water - Mo obstructions
[clayfsilt) substrate cover for juvenile fish clarity

- Mo cover
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site Photographs,

Hope Bay Belt Project, 2009

Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheet Used to Assess Fish Habitat
in the Hope Bay Project Area, 20092 (completed)

Station ID: Glenn O/F2
Survey Date: 28-Jun9
Survey Crew: TR/KE
Survey Distance (mj):

Banks of Channel

Instream Cowver

Hab
Unit L Bank R Bank L Bank

No. Height {m} |[Height (m) Stab

R Bank
Stab

Pool

Boulder

[
0

Instream |Overhang|Undercut

Veq
"

Veg
%

Bank

ar
L

LWD

SWD

Riparian
Cover (%)

Photos

Canopy

LB

RB

{Role #)
{Photo #)

1.05 1.05 H

H

10

10

S gl {~ o i e L ik

19

20

Comments:
Photos: 342-350

Site assessed as stream crossing location for proposed infrastructure road.

Banks of Channel {Stability): H = highly stable, 5 = stable, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station 1D: Windy O/F1 Survey Date (d/m/y): 28-Jun09 Coordinates: Coordinates:
Survey Distance {m): Survey Crew: KETR Start End
Time: 10:09 431405 7555594 431371 7555484
Comments:
Temperature {°C): 33 Transparency: Clear
Channel Velocity (m/s): # Conductivity (pS/'cm): 90
Current Flow Conditions: Freshet - Fast pH: 8.2 Weather:
Discharge estimate (m®/s}: 5 Windy

Hab Dist. fr Depth {m) Width (m) Bed Material Pool Info Fish Passage
Unit | Hab | start Length Slope Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m} Barriers
No. | Type] {m} {m) (%) Mean full Mean | full (%) (%) (%) (%) (%) (%) Type Max Crest Type TP

1 R 0 13.1 1-2 0.37 0.47 5.8 5.8 30 30 20 20 -

2 G 13.1 350 1-2 0.75 0.85 12.0 | 20.0 190 (silt) 10 -

3 R 48.1 12.0 1-2 0.63 0.85 37 43 a0 10 5 5 - -

4 P G0.1 3.2 1 =1.0 =12 g.0 5.0 195 (silt) 5 5 =1.0 0.39

5 G 59.0 G2+ 1 0.60 0.50 4.0 8.0 a0 ] a -

3

7

g

9

10

1

12

13

14

15

16

17

18

19

20

Flow Conditions:
Habitat Unit:

Hab Type:

Dist. fr start:

Pool Type:
Substrate:

Fish Passage Barriers:

TP:

Overall Rating

Spawning:
- Few areas of gravel substrate

H = High flow M = Medium flawe, L = Low flow
Under barkfull condtions: 0-25m==1m% 25-5m==2m"5-10m==4m* 10-15m==6m*15-20==8m" = 20m == 10m*
F = pool, 5 = glide, R = riffle, C = cascade, O = ather
distance from beginning of the survey to the beginning of the habitst unit being surveyed
5 = scour, D= dammed, U = unknown
Sand (zit, clay, fine arganic= 2 mm), Gravel (2 - B4 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)
IF = Impassible waterfal
BF = Boulder Field, paz=sage through the boulder arrangement iz not possible for fizh

[ = dry channel, no stresm flow

MC = no distinct channel, water drains over land
M = no barrier to fish passage through the hakitat unit
T =tempoarary, partion of open water zeazon

P = Permanent, all yesr round

Poor

Rearing: Good
- Good cover for juvenile fish

- Predominately fineforganic substrate

Adult Feeding: Good

Owver-wintering: hAA

Migration: Good
- Mo barriers from outlow
of Wvindy Lake to end of site
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site Photographs,
Hope Bay Belt Project, 2009

Station ID: Windy O/F1
Survey Date: 28-Jun09
Survey Crew: KETR

Survey Distance (mj):

Banks of Channel Instream Cover Riparian
Hab Instream |Overhang|Undercut| LWD SWD Cower (%) Photos
Unit L Bank R Bank L Bank R Bank Poal Boulder Veq Weg Bank {Role #)
No. Height {m} |Height {m} Stab Stab % k) % % % % % Canopy LB RB {Photo %)
1 0.47 0.47 H H 20 30 5 - - 5
2 0.95 0.95 H H 90 - - -
3 0.85 0.85 H H a0 5 5 - - 5
4 1.2 1.2 H H a0 5 - - -
5 0.85 0.85 H H 90 - - -
]
7
g
g
10
11
12
13
14
15
16
17
18
19
20
Comments:
Photos: 337 to 342
fines=organics

Banks of Channel {Stability): H = highly stable, = = stable, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

11

12

13

14

18

16

17

13

19

20

Flow Conditions:
Habitat Unit:

Hab Type:

Dist. fr start:

Pool Type:
Substrate:

Fish Passage Barriers:

TP:

Overall Rating

Spawning:

H = High flawe, b = Medium flowe, L = Lo flosy

Under bankfull conditions: 0-25m==1m%25-5m==2m3,5-10m==4m310-15m==6m%15-20==8m% = 20m==10m*
P = pool, G = glide, R = riffle, C = cascade, O = ather

distance from keginning of the survey to the beginning of the hakitst unit being surveyed

S = scour, D = dammed, U = unknowwn

Sand (sitt, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)
IF = Impassible waterfall

BF = Boulder Field, passage through the boulder arrangement is not possible for fish

[ = dry channel, no stream flow

MEC = no distinct channel, water drains over land

M = no barrier to fish pazsage through the habitat unit

T = temporary, portion of open water season

P = Permanent, all year round

FPaoor Rearing: Fair Adult Feeding: Foor Over-wintering: na

Migration: good
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID: Windy O/F
Survey Date: 28-Jul09
Survey Crew: EG/JK
Survey Distance (m): | 300m

Banks of Channel Instream Cover Riparian
Hab Instream (Overhang|Undercut| LWD SWD Cover (%) Photos

Unit L Bank R Bank L Bank R Bank Pool Boulder Veg Veg Bank (Role #)
No. Height (m) |Height (m) Stah Stah % ' k] % ' % % Canopy LB RB (Photo #)
=05 =05 Stab Stab an 127 3-1279

OO imd O M e 0D D P

)
10
11
12
13
14
13
16
17
13
19
20

Comments:

1273 - facing d/s at start of shocking 1279 - facing d/s at end of shocking *very turbid once disturbed, lots of instream veq, no gravel or cobble
1274 - facing u/s towards Windy L

1275 - pretty yellow flowers along shore

1276 - lake trout released after sampling

Banks of Channel (Stability): H = highly stable, 5 = stable, U = unstable
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Station 1D: Windy I/F Survey Date (d/m/y): 2-Jul09 Coordinates: Coordinates:
Survey Distance (m): 200 Survey Crew: KE/TB Downstream Upstream
Time: 13:08 432218 7549585 432119 7549448
Comments:
Temperature ("C):|  15.4 Transparency: Clear Fish bearing, wetland - not true channalized stream
Channel Velocity (m/s): 3 Conductivity (pS/cm):| 192
Current Flow Conditions: Freshet pH: 7.7 Weather:
Discharge estimate (m%s):
Hah Dist. fr Depth (m) Width (m) Bed Material Pool Info Fish Passage
Unit | Hab | start | Length | Slope Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type| (m) (m) (%) Mean full Mean | full (%) (%) (%) (%) (%) (%) Type Max Crest Type T/P
1 o 0 180 1 .17 0.32 1.0 11312 | 100
2 E 131 49 1 0.25 0.30 4.1 15,2 100
3 o
4
g
5
7
g
a
10
11
12
13
14
15
16
17
18
19
20
Flow Conditions: H = High floeee, b = Medium flowe, L = Lowy flos:
Habitat Unit: Under bankfull condtions: 0-25m==1m%25-Sm==2m% 5-10m==4m10-15m==6m%15-20==8m% = 20m==10m*
Hab Type: P = poal, G = glide, R = riffle, C = cascade, O = ather
Dist. fr start: distance from heginning of the zurvey to the beginning of the habitat unit being surveyved
Pool Type: % = zcour, D = dammed, U = unknown
Substrate: Sand (=it clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobhle (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)
Fish Passage Barriers: IF = Inpassible water fall
BF = Boulder Field, pazsage through the boulder arrangement iz not possible for fizh
[r = dry channel, no stream flow
MC = no distinct channel, water drains over land
M = no barrier to fish passage through the habitat unit
TiP: T = tempoarary, portion of open water seazon
P = Permanent, all year round
0" = Wetland
Overall Rating
Spawning: Poor Rearing: Good Adult Feeding: Poor Ower-wintering: M/A Migration: Fair
- Absence of rockisand substrate - Good rearing conditions for SLEC - ery Shallow - Streamn channel is relatively
- 100% organic substrate - &bundant instream/aguatic vegetation shallow and chaked with

- Potential for SLSC spawning

vegetation in some locations
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID:

Survey Date:
Survey Crew:
Survey Distance (m): 200

Windy I'F
2-Jul 09
KE/TB

Banks of Channel

Instream Cover

L Bank
Height (m)

R Bank
Height (m)

L Bank
Stah

R Bank
Stab

Boulder

%

Instream
Veg

kil

Overhang
Veg

%

Undercut
Bank

Y

LWD

SWD

Riparian

Cover (%)

Canopy

LB RB

Photos
(Role #)
(Photo #)

0.15

0.15

H

H

100

0.15

0.15

H

H

100

20

Comments:
Photo: 479485

Overall Habitat Quality = Important
Numerous SLSC observed in shallow wetland areas of stream site

Abundance of submergent and emergent aquatic vegetation, suggesting the stream is permanent

Banks of Channel (Stability): H = highly stable, = = stable, U = unstable

Page 76 of 108



Page 77 of 108



Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site

Photographs, Hope Bay Belt Project, 2009

Survey Distance (m):

Station ID: Glenn I/F

200

Survey Date (d/m/y):
Survey Crew:
Time:

1-Jul 09
KE/TR
B:42

Coordinates:
Start (d/s)
431028 7559547

Coordinates:
End (u's)
431113 7559888

Temperature (°C):| 8.4

Transparency: Clear

Comments:

Assessed due to location near proposed tailings area east of Glenn Lake

Channel Velocity (m/s): - Conductivity (pS/cm): 99
Current Flow Conditions:| Freshet pH: 7.73 Weather:
Discharge estimate (m%/s): =

Hah Dist. fr Depth (m) Width {(m) Bed Material Pool Info Fish Passage
Unit | Hab | start | [ength | Slope Bank- Bank-| Fines | Sand | Gravel | Cobble | Boulder | Bedrock Depth (m) Barriers
No. | Type| (m) (m) {%) Mean full Mean | full | (%) (%) (%) (%) (%) (%) Type | Max Crest | Type T/P
1 G a 45 1 0.20 0.45 ¥t 11.1 100 - - - -
2 R 46 3 2 0.15 0.40 1.0 1.0 100 - -
3 G 50 27 1 0.18 0.43 8.3 14.5 | 100 - -
4 R 78 4 2 0.15 0.40 2.5 2.7 100 : =
5 G g3 14 1 0.20 0.70 4.4 4.6 100 - -
5 R 98 3 2 0.11 0.37 0.3 0.3 100 - -
7 G 101 98 1 0.18 0.3 7.2 8.3 100 - :
g

g9

10

11

12

13

14

15

16

17

18

19

20

Flow Conditions:
Habitat Unit:

Hab Type:

Dist. fr start:

Pool Type:

Substrate:

Fish Passage Barriers:

TP:

Overall Rating

Spawning:
- Mo rock substrates

H = Higgh flowy, b = Medium flowe, L = Lowe flowe
Under bankfull conditions: 0-25m==1m3 25-5m==2m% 5-10m==4m*10-15m==6m%15-20==8m% = 20tm = = 10m*
P = pool, G = glide, R = riffle, C = cazcade, O = other
distance from beginning of the survey to the beginning of the habitat unit being surveyed
% = zcour, D = dammed, U = unknown
Sand (silt, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobhle (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)
IF = Impazsible waterfal
BF = Boulder Field, passage through the boulder arrangement is not possikle for fish

[r = dry channel, no stream flow

MC = no distinct channel| weater drains over land
M = no barrier to fish passage through the habitat unit
T = temporary, portion of open water season

P = Permanent, all vear round

MNane

Rearing: Mone

- Mo depth

- Mo poals for cover

Adult Feeding: Mane

Overwintering: MN/A

Migration: Foor
- Wery shallow, narrow
- Heavy vegetation
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Station ID:

Survey Date:
Survey Crew:
Survey Distance (m): 200

Glenn I'F
1-Jul-09
KE/TR

Banks of Channel Instream Cover Riparian
Hab Instream |Overhang|Undercut| LWD SWD Cover (%) Photos
Unit L Bank R Bank L Bank R Bank Pool Boulder Veg Veg Bank (Role #)
No. Height {m) |Height (m) Stab Stab ) % ) % % % % Canopy LB RB (Photo #)
1 0.45 0.45 H H a0 10 10 -
2 0.25 0.25 H H 95 5 5 -
3 0.25 0.25 H H 95 5 - 5
4 0.25 0.25 H H 85 15 10 5
5 0.45 0.45 H H a0 10 10
g 0.25 0.25 H H 75 25 25 -
7 0.20 0.20 H H a5 5 25 25
g
9
10
1
12
13
14
15
16
17
18
19
20
Comments:

Photos: 452 457
Overall habitat quality: Marginal to no fish habitat
Re-evaluate in summer to confirm quality
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

11

12

13

14

18

16

17

13

19

20

Flow Conditions: H = High flawe, b = Medium flowe, L = Lo flosy
Habitat Unit: Under bankfull conditions: 0-25m==1m%25-5m==2m3,5-10m==4m310-15m==6m%15-20==8m% = 20m==10m*

Hab Type:

P = pool, G = glide, R = riffle, C = cascade, O = ather

Dist. fr start: distance from keginning of the survey to the beginning of the hakitst unit being surveyed

Pool Type:
Substrate:

S = scour, D = dammed, U = unknowwn
Sand (sitt, clay, fine organic= 2 mm), Gravel (2 - 64 mm), Cobble (64 - 256 mm), Boulders (256 - 4000 mm), Bedrock (=4000 mm)

Fish Passage Barriers: |F = Inpassible waterfall

TP:

BF = Boulder Field, passage through the boulder arrangement is not possible for fish
[ = dry channel, no stream flow

MEC = no distinct channel, water drains over land

M = no barrier to fish pazsage through the habitat unit

T = temporary, portion of open water season

P = Permanent, all year round

Overall Rating

Spawning: fairgood Rearing: good Adult Feeding: fair Owver-wintering: none

Migration: fair
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Appendix 3.1-3. Detailed Fish Habitat Assessment Protocol (FHAP) Data Sheets and Site
Photographs, Hope Bay Belt Project, 2009

Tt = Il URSLSa uianin

1250 - left upstream riffle

o0l i

9
10
1"
12
13
14
15
16
17
13
19
20

Comments:

Banks of Channel (Stability): H = highly stable, 5 = stable, U = unstable
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