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1.0 INTRODUCTION

This report is a Headwater Drainage Feature Assessment written by Kilgour & Associates Ltd. (KAL) on
behalf of Avenue 31 in support of potential future development at 6150 Thunder Road in Ottawa, Ontario
(the “Site”). The report provides a detailed description of the headwater drainage features (HDFs) the Site
following the field methodologies identified with the Evaluation, Classification and Management of
Headwater Drainage Features Guidelines (CVC & TCRA, 2013) (the “HDF Guidelines”).

2.0 HEADWATER DRAINAGE FEATURES
2.1 Overview

This study identifies and describes six HDFs (R1 through R6) located on the Site (Figure 1). These features
all drain to a permanent water course identified within this report as channel R7. The features were
studied during the spring and summer of 2018 as part of a due-diligence review of the site prior to the
commencement of planning for the site, though the formal HDFA report was not completed at the time.
The site was briefly revisited on October 8, 2020 to note where portions of the Site landcover had been
cleared. Landcover descriptions adjacent to reaches have been updated within this report accordingly.

2.2 Assessment Methodology

The Standard level of assessment follows Ontario Stream Assessment Protocol (OSAP) methodologies for
descriptions of flow conditions, riparian vegetation and site features that are important components of
habitat (headwater sampling protocol OSAP S4.M10), and includes an electrofishing survey to describe
fish and fish habitat (OSAP S4.M10). Additionally, an ecological land classification (ELC) was applied to the
riparian zone of each channel as a means of documenting community type. Amphibian breeding is
assessed following the Marsh Monitoring Protocol (MMP).

2.2.1 Channel Form and Fish

Headwater channels on the Site were investigated three times in 2018 following Evaluation, Classification
and Management of Headwater Drainage Features Guidelines (Toronto and Region Conservation
Authority and Credit Valley Conservation, 2014) to document their hydrological and riparian and
terrestrial habitat. On April 12, 2018 (i.e. during the spring freshet), KAL biologists Liza Hamilton and Tyler
Peat identified and described seven channelized features on the Site (reaches R1 through R7; Figure 2),
noting the channel dimensions, substrate, form, and riparian vegetation.

OnJune 21, 2018, KAL biologists Rob Hallett and Tyler Peat conducted an electrofishing survey of R1, R3,
R4, and a portion of R2 north of R4. These channels were deemed at the time to be sufficiently wet to
potentially support fish, whereas R2, R5, and R6 were dry at the time of electrofishing surveys and
therefore not able to support fish. R7, a permanent stream, was not fished as the project does not propose
to alter or build within 30 m of that feature. As a permanently flowing channel connected to larger creeks
downstream, R7 is considered to directly support fish regardless.

Kilgour & Associates Ltd. 1 CP
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Several beaver dams were removed from R7 just west of the Site in late June 2018. The affect on Site
water levels was observed on July 5, 2018 by KAL biologist Terry Hams while completing bird surveys, with
flows R7 noted as being greatly reduced and all other channels having dried.

2.2.2 \Vegetation

KAL Biologist, Terry Hams, completed an initial tree inventory and an ecological land classification (ELC)
of the Site on June 20, 2018. Vegetation cover on the Site was described following standard ELC methods,
including the collection of soil samples (Lee et al., 1998).

As the south half of the Site was cleared and partially regraded in 2019, the ELC for the Site and the tree
information for the remaining stands were updated by Ed Malindzak (October 15, 2020) and Anthony
Francis (on October 18, 2020). The updated tree survey identified the size and species distributions of
trees within forested areas of the Site.

2.2.3 Anurans

Site amphibian (anuran) surveys were conducted and lead by KAL biologists, Rob Hallett and Liza Hamilton,
following protocols set forth by the Marsh Monitoring Program (Bird Studies Canada et al., 2008). Three
surveys are completed to identify early, mid, and, late-season breeding amphibian species generally in
April, May, and June, respectfully, though survey dates are temperature dependent. Surveys are
completed on nights of calm weather with temperatures above 5 degrees Celsius (°C), 10°C, and 17°C for
each of the three respective survey periods. Surveys begin a half-hour after sunset and are finished by
midnight with a five-minute recording period at each survey station. Amphibian species are recorded at
each point along with the estimated distance from observers, calling code, an estimate of the number of
individuals, and estimated directions of calling anurans.

Amphibian surveys were performed on April 23, May 30, and June 21, 2018 (Table 2). Three stations were
surveyed in wetland and aquatic habitats (F1 through F3; Figure 2). Station F3 was located at the north
end of the Site with the observers facing south. Stations F1 and F2 were the same point located near the
southwestern corner of the Site, but with one observer facing south (F1) and one facing north (F2).

Table 1 Summary of frog survey times and weather conditions

Survey Date Temperature (°C) Weather conditions Wind speed (km/hour)
23-Apr-18 10* Clear 4
30-May-18 21* Mostly Cloudy 11-14
21-Jun-18 17** Clear 7-10

* Temperatures on these nights were warmer than the preceding nights, with evening temperatures just above 5°C and 10°C, respectively, within
a few days of the surveys. Frogs for the period would still be expected to be calling regardless.
** Temperatures on this night just reached the minimum required temperature but had been were warmer the preceding nights, with evening
temperatures above 17°C. Frogs for the period would still be expected to be calling regardless.

2.3 General Reach Descriptions

Channel R1 is the roadside ditch along Thunder Road. This feature is unlikely to altered (realigned) in any
meaningful way under future development plans. All other channels on site had been (i.e. in 2018) located

Kilgour & Associates Ltd. 3 CP
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within young, early successional wooded areas and coniferous plantation covering former agricultural
fields. A single small wetland pocket was observed at the upstream end of the Channel R4. Natural
landcover along Channels R6, R5 and most of R2 was completely removed in 2019.

Channel 7, the permanent watercourse crossing the north end of the Site is highly linearized, U-shaped
drainage channel, though it does not have status as a municipal or ward drain. All other channels are
small, shallow, linear, U-shaped agricultural ditches that ultimately connect to Channel 7.

Channels 3 and 4, and north half of Channel 2 were all wet until mid-summer in 2017, but only so because
of the presence of beaver dams along Channel 7, which prevented the site from draining normally. With
the dams having been removed, Channels other than 7, can be expected to run dry shortly after the spring
freshet. Channels 5, 6 and the upper half of Channel 2 are ephemeral and ran dry very quickly after the
freshet, even when beaver dams were present. Small numbers of fish were observed in all areas below
Channel 5 in 2017. However, with the beaver dams having been removed, only Channel 7 is considered
as a potential fish habitat.

24 Component Classifications

The following tables summarize the functions provided by the Site channels.

Kilgour & Associates Ltd. 4 CP
<4



Headwater Drainage Feature Assessment
6150 Thunder Road, Ottawa

April 26, 2021

Table 2. Hydrology Classification, 2018

Hydrology Classification
Drainage Flow Conditions
erio Description assificatio unctio
Code)
April 12 Standing water Road sided ditch. Water
remained in this reach for a Contributin
R1 June 21 Standing water 4 Ephemeral longer period of time than . 8
. Functions
usual due to beaver dams in
July 5 Dry R7.
April 12 Standing water Value.d
. . . Functions
Intermittent Water remained in lower (lower half)
Upper channel: Dry (lower half) portion of this reach for a
R2 June 21 Lower channel: standing 3 longer period of time than
water Ephemeral usual due to beaver dams in _—
Contributing
(upper half) R7. .
July s Dry Functions
(upper half)
April 12 Standing water Water remained in this
R3 June 21 Standing water 4 Intermittent r.each for a longer period of VaIuef:I
time than usual due to Functions
Julys Dry beaver dams in R7.
April 12 Standi t
pri ancing water Water remained in this
h f | iod of | Valued
R4 June 21 Standing water 4 Intermittent r.eac or alonger period o 2 ue'
time than usual due to Functions
July's Dry beaver dams in R7.
April 12 Standing water Standing
R5 June 21 Dry 1 Ephemeral Contr!butlng
Functions
July 5 Dry
April 12 Standing water Standing
R6 June 21 Dry 3 Ephemeral Contr!butlng
Functions
July 5 Dry
Conducts flows from the
April 12 Surface flow east across the Site and on
to neighbouring properties
Important
R7 June 21 Surface flow 1 Perennial to the west. As a P .
. Functions
permanent perennial
July 5 Surface flow feature, this channel is not
considered an HDF.
Kilgour & Associates Ltd. 5
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Table 3. Riparian Classification (Updated 2020)

Riparian Classification
Drainage
Feature s P A e:
OSAP Descriptions OSAP Riparian Codes ELC Codes Riparian Conditions
RUB — Cleared RUB-1 - _ .
R1 LUB — Road shoulder LUB-1 - Limited Functions
R2 RUB - Cleared/Forest RUB -2 - Limited Functions (Upper half)
LUB — Cleared LUB-4 - Important Functions (Lower half)
RUB — Forest RUB - 6/2 CUF .
R3 LUB — Forest LUB - 6/2 CUF Important Functions
R4 RUB - Forest RUB - 6/2 cuw Important Functions
LUB — Forest LUB - 6/2 cuw P
RUB — Cleared RUB -6 - _ .
R5 LUB — Cleared LUB-6 ) Limited Functions
RUB - Cleared RUB -2 - . .
R6 LUB - Cleared LUB—6 ) Limited Functions
RUB - Forest RUB-6 cuw S
R7 LUB - Meadow LUB — 4/6 FOD Important Functions

RUB — right upstream bank
LUB — left upstream bank
* “Important Function” level is discussed further in Section 3.1

Kilgour & Associates Ltd.
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Table 4. Fish and Fish Habitat Classification, June 21, 2018

Riparian Classification
Drainage
Fish . . . .
Feature is .OE)servatlon FISh.& F|s-h I-:abltat Modifiers/Notes
o Fishing effort Designation
20 fish (13 Central Mudminnows, 3 Brassy Minnows, 1 Brook
Incidental fish present, no SAR o Stickleback, anq 3 Northern Redbelly Dace. These species are very
R1 resent Contributing common and highly tolerant. Only present as beaver dam backed up
f 630 S'S = ~5.35/m? Functions water into to this feature. Feature dried as soon as the dam was
- removed. Shallow feature is considered unlikely to support fish without
the dams being present.
Valued Functions | 155 fish (60 Central Mudminnows, 52 Brook Stickleback, 15 Northern
. (lower half) Redbelly Dace, 8 Pumpkinseeds, 1 Fathead Minnow, and 1 Creek
Fish present lower half only, no . .
R2 SAR present Chub). These species are very common and highly tolerant. Only
R 72'31 65 = 2 7s/m2 Contributing present as beaver dam backed up water into to this feature. Feature
- Functions (upper | dried as soon as the dam was removed. Bottom most end may provide
half) some habitat in wet years regardless.
130 fish (73 Central Mudminnows, 52 Brook Stickleback, and 3 Fathead
Minnows, and 2 Pumpkinseeds). These species are very common and
R3 Incidental fish, no SAR present. Contributing highly tolerant. Only present as beaver dam backed up water into to
e 339SS=4.8s/m2 Functions this feature. Feature dried as soon as the dam was removed. Shallow
feature is considered unlikely to support fish without the dams being
present.
32 Brook Stickleback were observed. This species is very common and
Incidental fish, no SAR present. Contributing h|gh|y tolerant. Only prfesent as beaver dam backed up water into to
R4 o 32755 = 2.7 5/m? Functions this feature. Feature dried as soon as the dam was removed. Shallow
=4/ 5/m feature is considered unlikely to support fish without the dams being
present.
RS No fish present, no SAR present. Contributing
e Dry Functions
R6 No fish present, no SAR present. Contributing
e Dry Functions
R7 Fish assumed present. Valued Functions | Permanent channel assumed to have fish at all times of the year.

*Fish and Fish Habitat Designation is constrained by the HDF Guidelines definitions. “Modifiers” provides significant caveats to those

designations.

SS = shocking seconds

Kilgour & Associates Ltd.
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Table 5. Terrestrial Habitat Classification (Updated 2020)

Drainage .. _ Terrestrial
Description Amphibian
Feature escriptio LAERS Classification
Limi
R1 Roadside ditch. No frogs were observed in the feature. |m|te‘d
Functions
Contributing
. . s . Functi
Lower half includes some portions within plantation forest. unctions
o i . (lower half)
Upper half was located within moist forest/plantation (no .
R2 . . . R No frogs were observed in the feature.
adjacent wetland evident during sruveys), but surrounding Limited
area has now been fully cleared. -
Functions
(upper half)
. . Contributin
R3 Flows through plantation forest. No frogs were observed in the feature. I uting
Functions
Ra Upstrez?m end is a small wetland poc.ket. Flows through No frogs were observed in the feature. Value'd
plantation forest very near the clearing edge. Functions
. . . Limited
R5 All surrounding vegetation has been cleared. No frogs were observed in the feature. .
Functions
. - . Limited
R6 All surrounding vegetation has been cleared. No frogs were observed in the feature. )
Functions
- . Valued
R7 Permanent stream within a forested area. No frogs were observed in the feature. .
Functions
Kilgour & Associates Ltd. 8
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25 Reach Summary
Dimensions of the HDF reaches are summarized in Table 5.

Table 6. Reach Dimensions During Spring Freshet (April 12, 2018)

DF':ai:‘:rg: Length (m) Bankful\lfzsir:ith 55 Mean Wetted Width (m) Mean Depth (m)

R1 401 (along the Site edge) 4.0 1.6 0.19
R2 485 3.0 90 0.90
R3 144 2.0 2.0 0.18
R4 100 3.0 3.0 -

R5 54 2.0 14 0.26
R6 55 2.5 1.2 0.32
R7 218 (on the Site) 5.1 3.2 -

Kilgour & Associates Ltd. 9
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3.0 MANAGEMENT RECOMMENDATIONS

The classification categories identified in Section 2 provide the basis of the management
recommendations provided here. The following flow chart (Figure 2) combines and translates the
classification results to management recommendations.

| Linking Classification to Management ‘

| Limited or Recharge Hydrology | Valued or Contributing Hydrology | Important Hydrology
‘ Is the feature a wetland?* ‘[ Yes Important Fish Habitat?*

Yes >

‘ |
No

No
l No Valued Fish Habitat? — Yes

Recharge Hydrology? l
Minimum of Valued
itat?
‘ Terrestrial Habitat? }7 Yes —P‘ Important Terrestrial Habitat? |— Yes ——»|
No !
Yes No k.
l No Important Riparian

Vegetation?
‘ Important Riparian Vegetation? |

Contributing Terrestrial
Habitat? |
No

No Yes
‘ Yo —M
Na Yes
J 1 A v k.
Maintain/Replicate Maintain Mitigation | ‘ Conservation
Terrestrial Linkage

Recharge

Figure 2. Headwater Drainage Feature Assessment (HDFA) flow chart providing direction
on management options

31 Management Recommendations for Reaches

Channels R1, R5, R6 and the upper half of R2

These features are fully within the cleared area. They are ephemeral channels that do not provide fish
habitat. Following the HDFA Guide flow chart linking component classification to management directives
(Figure 2), these reaches:

Provide Contributing Hydrology.

Do not provide Important Fish Habitat;

Do not provide Valued Fish Habitat;

Do not provide Valued Terrestrial Habitat;

Do not provide Important Riparian Vegetation.

oW e

Kilgour & Associates Ltd. 10
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This chain of classification descriptors leads to a management directive of Mitigation. These features are
not required to be maintained per se, but their functionality must be replicated or enhanced through lot
level conveyance measures as part of the site stormwater management system. As the features convey
runoff to more ecologically important reaches, replacement features/systems, should be vegetated to
mimic online wet vegetation pockets to the extent possible, and should convey water to the same final
receiver (i.e. R7), though natural channel design is not required.

Channels R3 and R4

These reaches are small, ephemeral to intermittent drainage features located entirely within a treed area.
While some fish were observed when beaver dams backed up water into them, they are not considered
valued fish habitat. The HDFA Guide flow chart linking component classification to management directives
(Figure 2) progresses as follows:

Provides Contributing/Valued Hydrology;

Does not provide Important Fish Habitat;

Does provide Valued Fish Habitat;

Does not provide Valued Terrestrial Habitat; and
Provides Important Riparian Vegetation.

el o

This chain of classification descriptors leads to a management directive of Conservation for this reach.
The feature may be maintained or, if necessary relocated, using natural channel design techniques to
maintain or enhance the overall productivity of the reach. If realigned, the features may be relocated on
or off the Site. In any case, the riparian corridors must be maintained or enhanced. If catchment drainage
will be removed due to diversion of stormwater flows, lost functions should be restored through enhanced
lot level controls (e.g. restore original catchment using clean roof drainage).

Channels R2 (lower half)

This reach, with its direct connection to R7 likely retains some water well into summer providing some
potential fish habitat for tolerant forage fish. The HDFA Guide flow chart linking component classification
to management directives (Figure 2) progresses as follows:

Provides Contributing/Valued Hydrology;
Does not provide Important Fish Habitat;
Provides Valued Fish Habitat;

Provides Important Riparian Vegetation.

PwnNPR

This chain of classification descriptors would typically lead to a management directive of Protection for
this reach, based in part on the assessment of “Important Riparian Vegetation”. Under a management
directive of Protection, the feature should not generally be relocated. For this feature, however, the
assessment of “Important Riparian Vegetation” comes from only the west side. The east side of the
channel has limited vegetation and is generally located within <30 m of the Thunder Road (it connects
with R7 within 3 m of the roadway), thus preventing options for an undisturbed, naturalized buffer on
that side. The management recommendation for this feature is thus Conservation to allow its relocation.

Kilgour & Associates Ltd. 11 CP
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The feature should be realigned westward to allow for an improved, naturalized setback with an
enhancement of the riparian corridors. Drainage must still be conveyed to R7 and stormwater
management systems on the site must be designed to avoid impacts (i.e. sediment, temperature) to this
headwater channel.

Channel R7

This perennial channel conveys off-site flows across the property. As a permanent stream, it does not
qualify as headwater feature. As feature with important hydrology, it automatically receives a
management directive of Protection. As such, this reach may be maintained and/or enhanced, but should
not generally be relocated. Improvements, however, could be possible to its overall channel form and
thus some minor realignment may be considered within that context. The riparian zone should be
protected and enhanced where feasible. The hydro-period must be maintained. Use natural channel
design techniques or wetland design to restore and enhance existing habitat features if and where
needed. Stormwater management systems must be designed to avoid impacts (i.e. sediment,
temperature) to this headwater channel.

40 CLOSURE

This report provides detailed descriptions of the HDFs on the Thunder Road site, as well as management
recommendations to direct future development near those features. Points of clarification can be
addressed to the undersigned.

7 s

P
o
”~ o
”-"%’,3’#}
L S —

Anthony‘ffrancis, PhD
KILGOUR & ASSOCIATES LTD.
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Appendix A: Site Photos

Note: Reach numbers located within the comment lines directly on photos indicate the order in which they were originally photographed and do not necessarily reflect the final assigned
reach numbers used throughout this report.
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Appendix B: Field Notes
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e b o P L ,/CJ_(E’&; = o (W o o

F\%Q'*{—V\ Wwierech oot o€ eacts o0& c_dl Moo

Anticipated Worst Outco\r}sef Catastrophic Failure (describe):

W oo Moty e Qev o5 in e A st Lo

Emergency Response Procedure (describe):
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Home Base:

Time leaving Sb
Time returning \ '\ S .

Field Location:_ﬁ . e
Time arriving & - .~
Time Leaving | \"Cr >

Person Pre-Field Condition Post-Field Condition
L\2A SO0, ~aald)
T = o) e =y,
Vehicle Pre-Field Condition Post-Field Condition
c\2a°S
Horo DA Qaisie & Sy
G el e o -
[ C — &
Start km: =) lch Endkm: I\ S
Calibration bl
Pea pH T cond. Turbidity B
Unit Serial No. / Post —
s 4 7 10 1413 0 — 100% Sat.
. —
Pre
pH pen //
Post /
/
Pre
YSI Pro Plus
Post - ==
Pri
HI Turb. Meter /}/
_~|_ Post
Lamotte Turb. / Pre
Meter Post
- Pre
Post

Rules of thumb (when to flag your result):

* DO (mg/L): <5 mg/L, check that YSI is calibrated to 100% saturation, if yes, then use HACH kit to confirm low DO
e pH:If <6.50r>9, check pH meter vs buffer solutions
e  If unit cannot calibrate, it must be serviced, so notify Bruce Kilgour

Issues with field equipment
Do not forget to mention all equipment issues to Rob Hallett as soon as possible

Datasheet Log
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Headwater Drainage Features - Up- and Down- Stream

Swess Coge — ﬁ‘%jmgoc“l ]F%Z&XTQH I-® I-'ﬁ n=lianjaa

oo
L Poalsce  Dder | O Bauﬂow@ Freshet O Spate | TMM%LMET
Access Route Site Descripvon

T\’\\:\&Qf \)‘0’, V\QQQQS'rdL Qtﬂc‘-'\ c"\i(l-j MYLPr Rt

Photo & Photo Name

— Upstream
o Conducivy (Ns) Tutidity (NTV)  Disscived O (pom) [ . —_— I-ﬂ_—] ]

r Opuonal
Water Temp (C)  Ar Temp (C)

(X 1A

Upstream Feature(s) Sedment Uetdech Leale ol _%Q\Y_Q«J
Festwe Dmtance(m) Beang Type Flow "__""" Widh  Festwre Width im)  BF Degth (mm)  -Eewenshment. Foat [ 015m 1510m
S P Widhim) Veg Len Rgnt Left

NI 1BE e 1o 1o 1ECIEE0NEM
ERC 1100 I I I 10000000
1100 I I | 1000000
AC 100 l I I 10000000

Upstream Flow Measure(s) Record EITHER Mydrauiic Head OR Volume OR Dista

F eature ‘Wetted

- s
——
—

Unsmm Longitudinal Gradwent

3

OJOG

-

0000 -

Comments
Oy .
den. (L7 coy er\)

- C2%%eals A
- B OSSN “Le \-J\\dJ ?l\'k‘; C‘rj@r\'\c | P o s T

— Sme113




Unconstrained Headwater Drainage Feature Assessment

|Date: Project #: Recorder/Crew:
Stream Name: Stream Code: Site Code:
Site Limits: Upstream WP# Field Assessment:  [J Sample 1 Unconnected HDF:
Downstream WP# O Sample2 0 Not connected
[Direction of Assessment: O uUpstream O Downstream O Sample 3 to downstream network
Flow Influence O Freshet (1) [ Spate (2) [0 Baseflow (3)
Flow Condition O bdry(1) O Interstitial Flow (3) [0 Substantial Flow (5)
0 Standing Water (2) 0 Minimal Flow (4)
Feature Type O Defined Natural Channel (1) 0 No Defined Feature (4) O Swale(7)
O Channelized or Constrained (2) O Tiled Feature (5) O Roadside Ditch (8)
O Multi-thread (3) O Wetland (6) O Pond (9)

O

Feature Vegetation O None(1) O Llawn(2) [ Cropped(3) [ Meadow (4) [0 Scrubland (5) Wetland(8) [1 Forest (7)

Riparian Vegetation
0-15m LleftBank [1 None(1) [J Lawn(2) [J Cropped(3) [J Meadow (4) [ Scrubland (5)
RightBank [J None(1) [ Lawn(2) [ Cropped(3) [ Meadow (4) [0 Scrubland (5)

15-10m LeftBank [ None(f) [ lawn(2) [J Cropped(3) [ Meadow (4) [1 Scrubland (5)
RightBank [ None(1) [J Lawn(2) [ Cropped(3) [0 Meadow (4) [ Scrubland (5)

Wetland (6) I Forest (7)
Wetland (6) [ Forest (7)

Wetland (6) 1 Forest (7)
Wetland (6) [0 Forest (7)

o0 oo

10-30m LeftBank [ None() Ol Lawn() [ Cropped(3 [1 Meadow (4) 1 Soubland(5) I Wetiand(6) LI Forest(7)
RightBank [J None(1) [J Lawn(2) [ Cropped(3) [0 Meadow (4) [J Scrubland (5) [J Wetland (6) I Forest(7)

|Channel Gradient (S4.M7) [ Visual (1) O Ciinometer 2)  [JLaserLevel (3) LJ Surveylevel(4) L] Other (5) [ LipAR ()

Distance (m): Elevation (cm) : Gradient [“ ):

Clay (Hard Pan) Silt Sand (0.06-2mm)  Gravel (22-66 mm) Cobble (67-249 mm) Boulder (250 mm) Bedrock
Dominant Substrate (S2.M3) O O O O
Sub-Dominant Substrate (S2.M3) O O O O O O O
Feature Roughness L] < 10% Minimal (1) L1 10 - 40% Moderate (2) LJ 40-60% High (3) LJ > 60% Extreme 4)

Width Measurement [ CantMeasure (1) [ Bankiul @) [ Meanwidth 3) [ Estimated @) [ cis (5) [ Measure/ciis (6)

Channel Dimensions  Feature Width (m): Bankfull Depth (mm)
Entrenchment Total: O >40m O <40m Left Bank m Right Bank m Total width m
Surface Flow Method L] Perched Culvert (1) O HydrauicHead ) [ Distance by Time (3) O estimated (4)
Wetted Width (m) Wetted Depth (mm) Hydraulic head (mm) Volume (L) Distance (m) Time (s)
1 2 3 1 2 3 1 2 3 1 2 3 § 12 3
Adjacent O None (1) O rill (2) [ Rill and Gully (3) O Guly(4) O Outlet Scour (5)
Sediment Transport 1 Sheet Erosion (6) O Instream Bank Erosion (7) O Other (8)
Feature OO None (1) O Rill (2) O Rill and Gully (3) O Gully(4) O Outlet Scour (5)
O Sheet Erosion (6) O Instream Bank Erosion (7) 0 Other (8)
Sediment Deposition Measures (mm):
O None (1) O Minimal: < 5 mm (2) OO Moderate: 530mm (3) [ substantial: 31-80mm (4) [ Extensive: > 80 mm (5)




Headwater Drainage Features - Up- and Down- Stream
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Unconstrained Headwater Drainage Feature Assessment
Date: Project #: Recorder/Crew:
Stream Name: Stream Code: Site Code:
Site Limits: Upstream WP# Field Assessment: ] Sample 1 Unconnected HDF:
Downstream WP# OO Sample 2 0 Not connected
[Direction of Assessment: OO Upstream O Downstream 0 Sample 3 to downstream network
|Fiow Influence O Freshet (1) [0 Spate (2) O Baseflow (3)
|Flow Condition O bry(1) O Interstitial Flow (3) OO Substantial Flow (5)
O Standing Water (2) O Minimal Flow (4)
Feature Type O Defined Natural Channel (1) 0 No Defined Feature (4) O Swale(7)
O Channelized or Constrained (2) [ Tiled Feature (5) O Roadside Ditch (8)
O Multi-thread (3) 0 Wetland (6) O Pond (9)
Feature Vegetation O None(1) [ Lawn(2) [ Cropped(3) [ Meadow (4) [J Scrubland (5) [J Wetland(6) I Forest(7)
Riparian Vegetation
0-15m LeftBank [J None(1) [ lawn(2) [J Cropped(3) [ Meadow(4) [J Scrubland (5) [1 Wetiand(§) [ Forest(7)
RightBank [ None (1) [ Lawn(2) O Cropped (3) [0 Meadow (4) [0 Scrubland (5) [0 Wetland (6) O Forest (7)
15-10m LeftBank [J None(1) [JLlawn(2) [J Cropped(3) [J Meadow(4) [J Scrubland(5) [J Wetland(6) I Forest(7)
RightBank [J None(1) [ Lawn(2) [ Cropped(3) [0 Meadow (4) [J Scrubland (5) [J Wetland (6) 1 Forest(7)
10-30m LeftBank [1 None(1) [Jlawn(2) [ Cropped(3) [ Meadow(4) [ Scrubland(5) L1 Wetiand(6) I Forest(?)
RightBank [1 None(1) [JLlawn(2) [J Cropped(3) [ Meadow (4) [J Scrubland (5) [J Wetland (6) [ Forest(7)
[channel Gradient (S4M7) [ Visual (1) L] Ciinometer () [ LaserLevel 3) [ SurveyLevel 4) [ Other 5) [ LioAR (5)
Distance (m): Elevation (cm) : Gradient (°):
Clay (Hard Pan) Silt Sand (0.06-2mm) Gravel (22-66 mm) Cobble (67-249 mm) Boulder (250 mm) Bedrock
[Dominant Substrate (S2.M3) O O O O
Sub-Dominant Substrate (S2.M3) O O O O O O O
Feature Roughness LJ < 10% Minimal (1) LJ 10 - 40% Moderate (2)  LJ 40- 60% High (3) LI > 60% Extreme (4)
Width Measurement L CantMeasure (1) (1 Bankiul @) [ Meanwidth (3) [ Estimated (4) [ cis (5) CJ MeasurerGis (6)
Channel Dimensions  Feature Width (m): Bankfull Depth (mm)
Entrenchment Total: O >40m O <40m Left Bank m Right Bank m Total width m
Surface Flow Method ] Perched Culvert (1) O HydrauicHead ) [ Distance by Time (3) O estimated (4)
Wetted Width (m) Wetted Depth (mm) Hydraulic head (mm) Volume (L) Distance (m) Time (s)
1 2 3 1 2 1 2 3 2 3 ; R 3
Adjacent O None (1) O Rill (2) O Rill and Gully (3) O Gully(4) O Outlet Scour (5)
Pufiant Tmen O Sheet Erosion (6) O Instream Bank Erosion (7) O Other (8)
Feature O None (1) O Rill (2) O Rilland Gully (3) O Gully(4) O Outlet Scour (5)
O Sheet Erosion (6) O Instream Bank Erosion (7) O Other (8)
|Sediment Deposition Measures (mm):
O nNone(t) O Minimal: <5 mm (2) O Moderate: 5-30mm (3) [ Substantial: 31-80mm (4) [ Extensive: > 80 mm (5)




Headwater Drainage Features - Up- and Down- Stream
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Unconstrained Headwater Drainage Feature Assessment

|Date: Project #: Recorder/Crew:
Stream Name: Stream Code: Site Code:
Site Limits: Upstream WPH# Field Assessment: [ Sample 1 Unconnected HDF:
Downstream WP# OO Sample 2 0 Not connected
|Direction of Assessment: O Upstream O Downstream 0 Sample 3 to downstream network
Flow Influence O Freshet (1) O Spate(2) O Baseflow (3)
Flow Condition O bry(1) O Interstitial Flow (3) O Substantial Flow (5)
O Standing Water (2) O Minimal Flow (4)
|Feature Type O Defined Natural Channel (1) O No Defined Feature (4) O Swale(7)
O Channelized or Constrained (2) O Tiled Feature (5) O Roadside Ditch (8)
O Multi-thread (3) O Wetland (6) O Pond (9)
Feature Vegetation O None(1) O Lawn(2) [ Cropped(3) [ Meadow (4) O Scrubland (5) [0 Wetland(6) I Forest(7)
Riparian Vegetation
0-15m LeftBank [ None(1) [ Lawn(2) [ Cropped(3) [J Meadow(4) [J Scrubland(5) [J Wetiand(6) [ Forest (7)
RightBank [J None(1) [ Lawn(2) [J Cropped(3) [0 Meadow (4) [ Scrubland (5) [J Wetland (6) [ Forest(7)
15-10m LeftBank [ None(1) O Lawn(2) [ Cropped(3) [ Meadow (4) [J Scrubland (5) [ Wetland (6) [ Forest(7)
Right Bank [J None(1) [J Lawn(2) [J Cropped (3) [0 Meadow (4) [J Scrubland (5) [J Wetland (6) [ Forest(7)
10-30m LeftBank [ None(1) [J Lawn(2) [ Cropped(3) [J Meadow (4) [J Scrubland (5) [J Wetiand (6) [ Forest(7)
RightBank [J None(1) [ Lawn(2) [ Cropped(3) [ Meadow (4) [J Scrubland (5) [J Wetland () [ Forest (7)
Channel Gradient (S4.M7) L] Visual (1) L] Clinometer 2) [ LaserLevel 3) [ Survey Level (4) ] Other (5) L] LioAR (6)
Distance (m): Elevation (cm) : Gradient (°):
Clay (Hard Pan) Silt Sand (0.06-2mm)  Gravel (22-66 mm) Cobble (67-249 mm) Boulder (250 mm) Bedrock
Dominant Substrate (S2.M3) O d O O
Sub-Dominant Substrate (S2.M3) O O O O O O O
Feature Roughness L1 <10% Minimal (1) L1 10-40% Moderate (2)  LJ 40 - 60% High (3) L1 > 60% Extreme (4)
Width Measurement [ CantMeasure (1) [ Bankil ) [ Meanwidth(3) [ Estimated ) [ cis (5) [ Measure/Gis ()
Channel Dimensions  Feature Width (m): Bankfull Depth (mm)
Entrenchment Total: O >40m O <40m Left Bank m Right Bank m Total width m
Surface Flow Method L] Perched Culvert (1) O hydravicHead @) [ Distance by Time (3) [ estimated (4)
Wetted Width (m) Wetted Depth (mm) Hydraulic head (mm) Volume (L) Distance (m) Time (s)
Sh 3 1 2 3 1 2 3 1 2 3 $ .2 3
Adjacent O None (1) O Rill (2) O Rill and Gully (3) O Gully4) O Outlet Scour (5)
Sedimont Tranisport O Sheet Erosion (6) O Instream Bank Erosion (7) O Other (8)
Feature OO None (1) O Rill (2) O Rill and Gully (3) O Guly(@d) O Outlet Scour (5)
[0 Sheet Erosion (6) O Instream Bank Erosion (7) O Other(8)
Sediment Deposition Measures (mm):
O None (1) T Minimal: <5 mm (2) O Moderate: 5-30mm (3) [ Substantial: 31-80mm (4) [ Extensive: > 80 mm (5)
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Unconstrained Headwater Drainage Feature Assessment

|Date: Project #: Recorder/Crew:

Stream Name: Stream Code: Site Code:
|Site Limits: Upstream WP# Field Assessment: (] Sample 1 Unconnected HDF:
Downstream WP# 0 Sample 2 O Not connected
[Direction of Assessment: O Upstream O Downstream O Sample 3 to downstream network
Flow Influence O Freshet (1) 0 Spate (2) O Baseflow (3)
Flow Condition O bry(1) O Interstitial Flow (3) [0 Substantial Flow (5)
O Standing Water (2) 0 Minimal Flow (4)
rFeatureType [0 Defined Natural Channel (1) [0 No Defined Feature (4) OO Swale(7)
O Channelized or Constrained (2) O Tiled Feature (5) O Roadside Ditch (8)
O Multithread (3) O Wetland (6) O Pond (9)
Feature Vegetation ~ [1 Nome (1) [J Lawn(2) [J Cropped(3) [J Meadow (4) ] Scrubland (5) L1 Wetland(6) L1 Forest(7)

Riparian Vegetation
0-15m LeftBank [J None(1) [J Lawn(2) [J Cropped (3)
RightBank [ None(1) [ Lawn(2) [ Cropped (3)

Meadow (4) [ Scrubland (5) [1 Wetland(6) [ Forest(7)
Meadow (4) [ Scrubland (5) [ Wetland (6) I Forest(7)

Meadow (4) [ Scrubland (5) [0 Wetland (6) 3 Forest(7)
Meadow (4) [ Scrubland (5) [0 Wetland (6) [ Forest(7)

15-10m LeftBank [J None(1) [ Llawn(2) [ Cropped (3)
RightBank [J None(1) [J Lawn(2) [ Cropped (3)

10-30m LeftBank [J None(1) [ Lawn(2) [ Cropped (3) Meadow (4) [J Scrubland (5) [J Wetland (6) [ Forest(7)
Right Bank [J None(1) [ Lawn(2) [0 Cropped (3) Meadow (4) [0 Scrubland (5) [0 Wetland () [ Forest (7)

O DE O

Channel Gradient (54M7) [ Visual (1) L] Clinometer 2) [ LaserLevel (3) [J SurveyLevel(4) [ Other (5) [ LioaR (6)

Distance (m): Elevation (cm) : Gradient (°):
Clay (Hard Pan) Silt Sand (0.06-2mm)  Gravel (22-66 mm) Cobble (67-249 mm) Boulder (250 mm) Bedrock
[Dominant Substrate (s2.M3) 0 d O
Sub-Dominant Substrate (S2.M3) O O O O O O O
|Feature Roughness L < 10% Minimal (1) L1 10- 40% Moderate 2)  LJ 40 - 60% High (3) L1 > 60% Extreme (4)

Width Measurement L] CantMeasure (1) [ Bankiul @) [ Meanwidth3) [ Estimated 4y [ ais (5) ] Measure/Gis (6)

Channel Dimensions  Feature Width (m): Bankfull Depth (mm)
Entrenchment Total: O >40m O <40m Left Bank m Right Bank m Total width m
Surface Flow Method O Perched Culvert (1) O Hydraulic Head (2) O Distance by Time (3) O Estimated (4)
Wetted Width (m) Wetted Depth (mm) Hydraulic head (mm) Volume (L) Distance (m) Time (s)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Adjacent OO None (1) O Rill (2) O Rill and Gully (3) O Gully(4) O Outlet Scour (5)
i b O Sheet Erosion (6) O] Instream Bank Erosion (7) O Other (8)
Feature O None (1) O Rill (2) O Rilland Gully (3) O Gully4) O Outlet Scour (5)
[0 Sheet Erosion (6) O Instream Bank Erosion (7) O Other (8)
Sediment Deposition Measures (mm):
O None (1) O Minimal: < 5 mm (2) O Moderate: 5-30 mm (3) O substantial: 31-80 mm (4) O3 Extensive: > 80 mm (5)
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Unconstrained Headwater Drainage Feature Assessment

|Date: Project #: Recorder/Crew:
Stream Name: Stream Code: Site Code:
Site Limits: Upstream WP# Field Assessment:  [J Sample 1 Unconnected HDF:
Downstream WP# OO Sample 2 0 Not connected
[Direction of Assessment: O Upstream O Downstream O Sample 3 to downstream network
Flow Influence O Freshet (1) [0 Spate (2) O Baseflow (3)
Flow Condition O Dbry(1) O Interstitial Flow (3) O Substantial Flow (5)
O Standing Water (2) O Minimal Flow (4)
|Feature Type O Defined Natural Channel (1) [0 No Defined Feature (4) O Swale(7)
O Channelized or Constrained (2) O Tiled Feature (5) O Roadside Ditch (8)
O Mult-thread (3) O Wetland (6) O Pond (9)
Feature Vegetation O None(1) O Lawn(2) [ Cropped(3) [J Meadow (4) [J Scrubland (5) [J Wetland(6) I Forest (7)
Riparian Vegetation
0-15m LeftBank [J None(1) [J Lawn(2) [ Cropped(3) [J Meadow (4) [0 Scrubland (5) [ Wetland (6) [ Forest (7)
RightBank [J None(1) [J Lawn(2) [0 Cropped(3) [0 Meadow (4) [ Scrubland (5) [ Wetland (6) [ Forest(7)
15-10m LeftBank [J None(1) [J Lawn(2) [ Cropped(3) [ Meadow(4) [J Scrubland (5) [ Wetland (6) [ Forest(7)
RightBank [J None(1) [J Lawn(2) [ Cropped(3) [0 Meadow (4) [0 Scrubland (5) [ Wetland (6) [ Forest (7)
10-30m LeftBank [J None(1) [ Lawn(2) [J Cropped(3) [J Meadow(4) [0 Scrubland (5) [ Wetland (6) [ Forest(7)
RightBank [J None(1) [ Lawn(2) [ Cropped(3) [J Meadow (4) [ Scrubland (5) [ Wetland (6) [ Forest (7)
Channel Gradient (S4M7) [ Visual (1) L] Ciinometer(2) [ LaserLevel 3) [ SurveyLevel(4) [ Other (5) ] LiDAR (8)
Distance (m): Elevation (cm) : Gradient {0):
Clay (Hard Pan) Silt Sand (0.06-2mm)  Gravel (22-66 mm) Cobble (67-249 mm) Boulder (250 mm) Bedrock
Dominant Substrate (S2.M3) 0O O O O
Sub-Dominant Substrate (S2.M3) O O O O O O O
rFaature Roughness L < 10% Minimal (1) L1 10 - 40% Moderate (2)  LJ 40 - 60% High (3) L > 60% Extreme (4)
Width Measurement [ CantMeasure (1) [ Bankful @) [ meanwidth 3) [ Estimated @) [ is (5) [J Measure/Gis (6)
Channel Dimensions  Feature Width (m): Bankfull Depth (mm)
Entrenchment Total: O >40m O <40m Left Bank m  Right Bank m Total width m
Surface Flow Method O Perched Culvert (1) O Hydraulic Head (2) O Distance by Time (3) DEstimated (4)
Wetted Width (m) Wetted Depth (mm) Hydraulic head (mm) Volume (L) Distance (m) Time (s)
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
Adiacent 3 None (1) ORil2 O Riland Gully (3) O Guly(4) [ Outlet Scour (5)
Sediment Transport 1 Sheet Erosion (6) 1 Instream Bank Erosion (7) O Other (8)
Feature O None (1) ORill@2 O Riland Gully (3) O Guly4 O Outlet Scour (5)
[0 Sheet Erosion (6) O Instream Bank Erosion (7) O Other (8)
Sediment Deposition Measures (mm):
O None (1) T Minimal: <5 mm (2) O Moderate: 5-30mm (3) [ Substantial: 31-80mm (4) [ Extensive: > 80 mm (5)




é}, KILGOUR Daily Work Plan for Field Work

Client/Project #: 77 3 Date: 20)g/06 /2 (
Personnel Data:
Staff Name Date of Birth Emergency contact and number Staff hazard
YYYY/MM/DD review initials®
g \inceen  pee /) 29 |KeUE @0 851 ERS R
T. Vot & 01119 Misasn 013 Wb ! s

If there are more than four crew, use a second sheet; *indicates person responsible for check in / check out; @ initial if staff has had the opportunity to
review the hazard assessment and mitigations for this project, is aware of risks, and agrees the work can be done safely.

e-thosg,j;g,t}a_pply) Owner Licence

rado), Grey e, Bruce Kilgour 685 7JZ (Ontario}
y e ——— Bruce Kilgour 2CKA7 (Ontario)

QUAD Trailer 2317833 Ontario M7807M (Ontario)

Tracker 2317833 Ontario C231820N (Transport Canada)
Tracker Trailer 2317833 Ontario J3161S (Ontario)

Red Inflatable 2317833 Ontario C231830N (Transport Canada)
Inflatable Trailer Bruce Kilgour 17553K {Ontario)

White inflatable Kilgour & Associates Ltd. unmarked

Describe Anticipated Daily Activities Including Location(s), Route(s) and Access Points and approx. schedule

Corng_ BOFR: Qeireng @ Trentha Gl

Map is attached? VE’I(ET

Check in / Check out Procedure

KAL Contact Person and cell number: Q 6{‘ TV

Hotel Details

Client Contact Person and cell number:

Check in method and frequency:

T eveca Wl

Anticipated Worst Outcome/ Catastrophic Failure (describe}):

U

Emergency Response Procedure {describe):

FINAL FIELD PACKAGE: P OF



Home Base: </ (-
Tim:leaavsi:g \20G6

Fa
Field Location:w [{esT@ "
Time arriving -\

Time returning 1] 2 () Time Leavin
g1
Person Pre-Field Condition Post-Field Condition
Vehicle Pre-Field Condition Post-Field Condition
Start km: End km:
Calibration
H Cond. Turbidi
Unit SerialNo. | fr : = s
0% 4 7 10 1413 0 100% Sat.
Pre
pH pen
Post
rre [0 [7.02]— [|4 1D ——
YSIProPlus | \peufs 2_
Post_|d63 [700] - [\296 —
Pre '
HI Turb. Meter
Post
Lamotte Turb. Pre
Meter Post
Pre
Post

Rules of thumb (when to flag your

e DO (mg/L): <5 mg/L, check that YSI is calibrated to 100% saturation, if yes, then use HACH kit to confirm low DO

result):

e pH:If<6.50r>9, check pH meter vs buffer solutions

e [f unit cannot calibrate, it

Issues with field equipment

must be serviced, so notify Bruce Kilgour

Do not forget to mention all equipment issues to Rob Hallett as soon as possible

HelN'E

Datasheet Log

Do hep Cesh Cé, , Nok<,




4& KILGOUR Field Map

—

| HDFA Visit #1

CREW INITIALS: FINAL FIELD PACKAGE: P___ OF



ép KILGOUR Fish Collection Record

& Associates

Client/Project #: Date: 20160 /2.1 Start Times—
Location: T/, (s %RC/ Stream type: (A n Crew: 2 &4 14

(UTM NAD 83): > Reach Classification: 1\ [< Task: -/ (V7

Watercourse: (& Temperature: 2.0 ) Gear type: (= ’
Reach/Station: Lonc (i~ | Conductivity: 265 7 . .4 /con Seconds/ Set + Pull Time: £ 3"
W-Depth: ().H<g ) pH: G . C'fC/ Y Length fished: - GCJm

W-Width: ©.0.cn D0: [LSee /L [/ 700.825%

Fishing Details/Other Comments:
STRRY ;| Uo7 oy 83

END “Yogrxz  Soz 1St o LAYREC ir\ut%\ bew—%f sheckecl o 0o W\Q\LLJQF S
Species Number Total Notes/Stage + Health Observations
D E K |3
@rann | . 3
ResT 1

vepe | 3

FINAL FIELD PACKAGE: P OF




KILGOUR

& Associates

Fish Collection Record

Client/Project #: Date: 2088/066 /2.4 Start Time:
Location: T ho (ot Gl Stream type: {00 Crew: o\~
(UTM NAD 83): &< Reach Classification: (¥ Task: ~| O
Watercourse: | A~ V- Temperature; 27 <°» Gear type:
Reach/Station: 3 & Conductivity:  J42 5 Seconds/ Set + Pull Time: /2.
W-Depth: O 30 pH: /.0 | Length fished:
W-Width: % Lo pO: <\G/ RN
-
Fishing Detalls/0ther Comments: <o ' ST 'S

; d6s OO\

enc,k, 465 ol <ol 149

o

SN B spCond), ~oTt el C‘E}\K@\’f.

Coreln cnns ne SRel DA Shecked

Species Number Total Notes/Stage + Health Observations
i | R BREEE S -0
BRST GRLLES £2-
NROC - ] = \S
Crep | B g
el | 3
Cred | \

FINAL FIELD PACKAGE: P OF




ép KILGOUR

S\ & Associates

Fish Collection Record

Client/Project #: Date: 20 KF ot / Start Time:
Location: \ hne\y ¢ Eeced Stream type: e (0N Crew:

(UTMNAD83): 180 o Reach Classification: A} Task: P CE A~

Watercourse: { N 4( Temperature: 7 £9C ‘ Gear type: _—

Reach/Station: o 1\ Conductivity: 208 2 Seconds/ Set + Pull Time: 2AR .7
W-Depth: 30\ pH: 7. 67 Length fished: 7~

W-width: Vv DO: <%% U 7Sene /1

Fishing Details/Other Comments: )

Slepet  d690g

a2 {4l

€ rp  dedazy Se2ld75
Species Number Total Notes/Stage + Health Observations
CeND KAARRA R 73
peT (A ARG & L2
et | >
PM%;D B -

FINAL FIELD PACKAGE: P OF




4» KILGOUR
& Associates

Fish Collection Record

[~
Client/Project #: pate: 208/ 6 /2. \  StartTime:
Location: | i Hood Stream type: (ot~ Crew: =t —~ O
(UTM NAD 83): \% Reach Classification: Task: H N
Watercourse: (U ¥ Temperature: | 7 & Geartype: Q.12 (3 £
Reach/Station:  {2( 0\~ 4/ Conductivity: |12 § Seconds/ Set + Pull Time: 27 =
W-Depth: 4O - dS cmn pH: 6.9% ' Length fished: /& ~)
W-Width: 2o A A . 28ma /!
Fishing Details/Other Comments: - \J
SWRTT K0S L0\ y0
Con 46<S 026G 502\373
Species Number Total Notes/Stage + Health Observations
st & 23

FINAL FIELD PACKAGE: P OF






