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Restoration Plan Objectives

The LaHave River Watershed Project began in 2007 with the goals of developing a long-term record of the
river’s health through water quality monitoring, and developing a watershed management plan. The LaHave
River Watershed is a large (1,700 km?), highly branched system, therefore, development of a watershed
management plan is being been done on a more feasible sub-watershed scale. Sub-watershed Fish Habitat
Restoration Plans have been developed for the West Branch, West River, Main River, and North Branch Sub-
watersheds and these documents are often adapted and updated as new information is collected.

The objective of this restoration plan is to develop a sound understanding of the environmental conditions
within the North Branch Sub-watershed, which will contribute to the overall goal of a LaHave River Watershed
Management Plan. By assessing factors such as land-use practices, aquatic connectivity, fish habitat
conditions, riparian health, and water quality, we will be able to identify harmful environmental impacts and
carry out restoration activities to address those problems.

e |nvestigate land-use practices within the sub-watershed and identify the
potential environmental impacts stemming from these practices.

e Assess aquatic connectivity within the sub-watershed by identifying culverts and
debris blockages which are impeding fish passage.

e Assess the riparian and in-stream fish habitat conditions of the watercourses
within the sub-watershed.

e |dentify and prioritize areas within the sub-watershed which are in need of
restoration activities (i.e., digger logs, bank stabilization, riparian planting, debris
removal, livestock fencing, etc.).

Objectives

e  GIS analysis of the sub-watershed to identify land-use types, stream crossing
locations, and high priority areas in need of assessment.

o Complete habitat assessments in watercourses within the sub-watershed (i.e.,
fish habitat, riparian health, water quality, etc.).

e Complete an assessment of aquatic connectivity within the sub-watershed by

Specific Goals conducting culvert assessments. Identify and prioritize barriers to fish passage
for remediation.

e Complete various restoration projects within the sub-watershed to enhance fish
habitat and improve the health of the LaHave River Watershed.

e Complete various public education and outreach initiatives to engage the public
in local environmental issues, provide volunteer opportunities, and foster a
sense of watershed stewardship within the local communities.




Introductory Information — North Branch Sub-Watershed
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Location in province (town[s], county,
and region)

Watershed: LaHave River Watershed

Location: Lunenburg County, Kings County; Nova Scotia,
Southern Upland Region

(Roughly 2/3 of sub-watershed is within Lunenburg County, and
the remaining 1/3 in Kings County)

Nearest Communities: Pinehurst, Union Square, Newburne,
Maplewood, Lake William, ElImwood, Upper Northfield, and
Barss Corner

Watershed area (square km)

The LaHave River Watershed is approximately 1,700 km?, and
the North Branch Sub-watershed is 445.0 km?

Watershed drains into (include
coordinates of confluence)

The North Branch flows from Sherbrooke Lake (Confluence: N
44°38'26.9” W 064° 35’ 43.2”), through Texas Lake, Indian Lake,
and discharges into Wentzells Lake (Confluence: N 44°28’58.3"
W 064° 37’ 56.2")

Distance of watercourse mouth from
ocean (km)

The North Branch discharges into Wentzells Lake and is
approximately 37.0 km from open ocean.

Distance of watercourse mouth from

head of tide (km) 16.5 km
Natural watercourse width at mouth

30.0m
(m)
Length of watercourse (km) 23.0 km
Elevation at headwaters (m) 119.0 m
Elevation at mouth (m) 340m

Lake(s) within watershed (provide
name[s], approx. size [square km]

There are 33 lakes within the sub-watershed:

Lake Paul — 1.19 km?

Kerr Lake — 0.21 km?
Caribou Lake — 0.30 km?
Hardwood Lake — 1.07 km?

Colwell Round Lake —0.14 km?
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Kidney Lake — 0.08 km?
Upper Gully Lake — 0.29 km?
Gully Lake — 0.83 km?

Sand Lake —0.29 km?

Roast Lake — 0.06 km?
Muddy Lake — 0.05 km?
County Line Lake — 0.35 km?
Burke Lake — 0.19 km?
Butler Lake — 0.67 km?
Franey Lake — 0.15 km?
Sherbrooke Lake — 16.94 km?
Harlow Lake — 0.14 km?
Pine Lake — 0.13 km?
Whetstone Lake — 0.57 km?
Cranberry Lake —0.25 km?
Pear Lake — 0.15 km?
Holbert Lake — 0.35 km?
Doreys Lake — 0.21 km?
Texas Lake —0.13 km?

Lake William — 1.06 km?
Lake Peter — 0.80 km?
Indian Lake — 0.02 km?
Church Lake — 1.52 km?
Rocky Lake — 0.27 km?

Skull Lake — 0.08 km?
Shingle Lake — 0.03 km?
Moose Snare Lake — 0.03 km?
Wentzells Lake — 1.41 km?

Significant tributaries within watershed

Tributaries in the North Branch Sub-watershed:

Lake Paul Brook — 6.1 km
Sand Brook —11.0 km
Colwell Brook — 2.6 km
Sherbrooke River — 14.6 km
McClintock Brook — 2.7 km
Kelley Brook — 4.8 km
Butler Lake Brook — 4.0 km
Franey Lake Brook — 0.6 km
Gully River —10.4 km

Forty River — 16.5 km
Muddy Lake Brook — 2.0 km
Harlow Brook — 3.2 km
Jonah Brook — 1.1 km

Pine Lake Brook — 2.5 km
Zwicker Brook — 3.0 km
Peter Veinot Brook — 2.0 km

Tea Brook — 1.6 km
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Crotch Brook — 2.9 km
Nelson Brook — 6.0 km
William Ross Brook — 6.7 km
Solomon Brook — 16.6 km
Johnson Brook — 2.0 km
Mud Lake Brook — 2.5 km
Shingle Brook — 4.4 km
Church Lake Brook — 0.5 km
Cape Marsh Brook — 1.9 km
Patten Brook — 6.3 km
Biscuit Brook — 2.2 km
Mackays Brook — 4.5 km
McKeen Rd. Tributary — 0.5 km
Penny Rd. Tributary — 2.1 km

Most common substrate type and size

The substrate varies throughout the watershed: fines, gravel,
cobble, boulder, and bedrock.

Soil type(s) and geological
characteristics

Soils:

The upper part of the sub-watershed, north of Sherbrooke Lake,
is dominated by Wolfville Stony Loam, which is a dark brown
stony loam over reddish brown stony loam. This soil is well
drained but provides poor cropland and is dominated by forest
and rough pasture.

East of Sherbrooke Lake is dominated by Gibraltar Sandy Loam,
which is a light brown sandy loam over lighter yellowish-brown
sandy loam. This soil is well drained but provides poor cropland
and is dominated by forest and rough pasture.

The lower part of the sub-watershed, south of Sherbrooke Lake,
is dominated by Bridgewater Sandy Loam, which is a slaty light
brown sandy loam over yellowish-brown sandy loam. This soil is
well drained and provides for fair cropland and mixed farming.

Bedrock:

The predominant bedrock geology is the Meguma Group broken
into the Goldenville Formation and the Halifax Formation. The
Goldenville formation consists of sandstone turbidites and slate,
while the Halifax formation is composed of slate, siltstone,
minor sandstones, and Iron-Magnesium nodules.

Source: Cann, D.B., and J.D. Hilchey. Soil Survey of Lunenburg
County Nova Scotia.




14

Average water temperature in summer
(June-September)

20.3°C

Note: Average water temperature is based on data collected at
the three water quality monitoring sites (Pinehurst, Franey
Corner, Sherbrooke) within the North Branch Sub-watershed
from 2007-2016.
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Peak water temperature

28.04°C

Note: Peak water temperature was recorded at the Sherbrooke
monitoring site on August 3, 2007.

16

17

pH range

Pinehurst: 4.7 — 7.3 (2016 Average = 6.02)
Franey Corner: 3.97 — 7.46 (2016 Average = 5.28)
Sherbrooke: 3.96 — 7.25 (2016 Average = 5.29)

Note: pH ranges are based on data collected from 2007-2016.

Native fish species present

American eel, Atlantic salmon, Gaspereau, Brook trout, Brown
bullhead, Creek chub, Lake chub, Blacknose shiner, Common
shiner, Golden shiner, White sucker, Yellow perch, White perch,
and Banded killifish.

Note: This is not a complete list and is not specific to the North
Branch Sub-watershed at this time.

18

Non-native fish species present

Two non-native fish species have been found within the North
Branch Sub-watershed: Chain Pickerel and Smallmouth Bass.

Chain Pickerel distribution in North Branch Sub-watershed:
County Line Lake, Lake Paul, Gully Lake, and Sherbrooke Lake.

Smallmouth Bass distribution in North Branch Sub-watershed:
Lake Paul, Butler Lake, Franey Lake, Lake William, Indian Lake,
Church Lake, Lake Peter, Sherbrooke Lake, Shingle Lake, Texas
Lake, and Wentzells Lake.

Source: Leblanc, J. 2010. Geographic distribution of smallmouth
bass, Micropterus dolomieu, in Nova Scotia: history of early
introductions and factors affecting current range.

19

Endangered / threatened / at risk
species present (aquatic or non-
aquatic)

The following is an incomplete and unconfirmed list of provincial
species at risk which may occur within the North Branch Sub-

watershed:
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Mainland Moose — Endangered

Chimney Swift — Endangered

Southern Upland Atlantic Salmon population — Endangered
Barn Swallow — Endangered

Common Nighthawk - Endangered

Canada Warbler — Endangered

Rusty Blackbird — Endangered

Snapping Turtle — Vulnerable

Wood Turtle — Vulnerable

Sources:

COSEWIC. 2012. Atlantic Salmon — Nova Scotia Southern Upland
Population.

Government of Canada. 2008. Species at Risk in Nova Scotia
Identification and Information Guide.

Nova Scotia Department of Natural Resources. 2012. Nova
Scotia’s Species at Risk.

Fish stocking

Spring Stocking:
No spring stocking occurs in the North Branch sub-watershed.

Fall stocking:

Indian Lake was stocked with speckled trout in 2012 as part of
the Nova Scotia Fisheries and Aquaculture fall enhancement
program.

Source: Nova Scotia Department of Fisheries and Aquaculture,
Inland Fisheries Division. 2012. Hatchery Stocking Program.

Angling

The following angling restrictions apply to the North Branch sub-
watershed:

April 1 - May 25: single hook lure or artificial fly, natural bait is
prohibited from Wentzells Lake upstream to Sherbrooke Lake.

May 26 — End of fishing season: Artificial fly only from Wentzells
Lake upstream to Sherbrooke Lake.

Source: Nova Scotia Department of Fisheries and Aquaculture,
Inland Fisheries Division. 2015. Angler’s Handbook and 2015
Summary of Regulations.

Forestry activities and impacts

The North Branch Sub-watershed is a heavily forested area with
few paved roads and minimal residential development. The
upper part of the sub-watershed, north of Sherbrooke Lake, is

dominated by forestry activities, Christmas tree production, and

9
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a network of dirt/gravel roads. The lower part of the sub-
watershed, south of Sherbrooke Lake, has some residential
development and crop/pasture agriculture, in addition to
forestry and Christmas tree production.

Under the N.S. Wildlife Habitat and Watercourses Protection
Regulations, forest harvesters are required to maintaina 20 m
riparian buffer along all watercourses. Unfortunately, the
Department of Natural Resources no longer tracks compliance
of this regulation annually and has never seen more than a 30%
compliance rate.

Unsustainable forestry practices, such as clearcutting, can have
many negative impacts on watershed hydrology, water quality,
and fish habitat. Forested land is able to intercept precipitation
by dissipating the energy of rainfall, which then slowly infiltrates
the land, feeding vegetation and groundwater aquifers. When
forests are cleared, precipitation causes soil erosion and
compaction, sedimentation of watercourses, and increased risk
of flooding due to high run-off rates and volumes.

Sources:

Nova Scotia Environment. 2013. Wildlife Habitat and
Watercourses Protection Regulations.

Rankin, J. & Miller, M. 2014. ‘Province Failing on Water
Governance’.

Urban/residential development impacts
(explain)

The impact of residential development is much lower in this
sub-watershed compared to the lower reaches of the LaHave
River Watershed. There are several small rural communities
within the sub-watershed including Pinehurst, Newburne, Lake
William, Maplewood, EImwood, Upper Northfield, Union
Square, and Barss Corner. Cottage development is ongoing,
especially around Sherbrooke and Indian Lakes. Because there
is no legislation requiring landowners to maintain riparian
buffers on their properties, development on the lakes and
tributaries of this sub-watershed could have a negative impact
on water quality and fish habitat.

Many properties were found along the assessed watercourses
in this sub-watershed with cleared shoreline vegetation and
artificial shoreline structures. This has led to bank erosion and
sedimentation in many places. Run-off from these properties is
more likely to transport chemicals, such as fertilizers and
pesticides, into the watercourses due to a lack of vegetation to
slow and absorb these pollutants.

Source: Rankin, J. & Miller, M. 2014. ‘Province Failing on Water

10
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Governance’

Agricultural impacts

Christmas tree production is widespread throughout the sub-
watershed. Producers spray fertilizers and pesticides over these
tree lots which can drift through the air (severity depends on
spraying techniques and weather conditions), as well as enter
watercourses through run-off.

Crop and pasture agriculture also dominates the landscape in
this sub-watershed, especially in the lower portion, south of
Sherbrooke Lake. Run-off of fertilizers, pesticides, herbicides,
and other chemicals has the potential to degrade water quality,
particularly in areas where landowners have not maintained
healthy riparian habitat.

Livestock pastures can be a source of excess nutrients and fecal
contamination of watercourses. Livestock which are not fenced
out of watercourses can cause severe bank erosion and
sedimentation of streambed:s.

During habitat assessments, several agricultural properties were
found where livestock had full access to streams causing erosion
and sedimentation problems. Some of these landowners have
been approached to discuss livestock fencing projects; however,
none have expressed interest at this point.

Other industry impacts

Many rivers in Southwestern NS have been significantly
impacted by acid precipitation due to the poor buffering
capacity of the soils in this region. In addition, low pH increases
the bioavailability of metals such as aluminum, which can have
harmful impacts on aquatic species.

Acidification of surface waters and soils is an issue throughout
the LaHave River Watershed. Acidification impacts have been
more severe in the western half of the LaHave River Watershed,
due to the high acid rock drainage potential of that area. The
North Branch Sub-watershed is located on the eastern side of
the watershed and has an average annual pH of 5.61.

Note: Average annual pH was calculated from the Pinehurst,
Franey Corner, and Sherbrooke sample sites (2007-2014).

Sources: Trudell, L. L. and White, C. E. 2013. Overview map
showing locations of bedrock acid rock drainage potential maps
for the southwestern area of Nova Scotia.
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Historical conditions, impacts and

. . No information is available on historical conditions at this time.
considerations

There are no significant barriers present on the main stem of the
North Branch; however, there are approximately 150 stream

. L crossings identified within this sub-watershed.

Barriers present on the main river stem
Aquatic connectivity surveys have been initiated in the 2016
field season on this sub-watershed. Details can be found in the
culvert assessment data section.

North Branch Sub-Watershed Maps

Figure 1. Location of the LaHave River Watershed and the North Branch Sub-watershed in Nova Scotia

12



North Branch Sub-watershed Habitat Assessments 2013 - 2014

Il North Branch watercourses

[] Completed Habitat Assessments

5 10 km

Figure 2. North Branch Sub-watershed habitat assessments completed in 2013 and 2014
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North Branch Sub-Watershed: 2013 - 2014 Habitat Assessment Sites
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North Branch Stream Assessment Locations

Figure 3. lllustrating the locations of stream habitat assessments conducted within the North Branch LaHave sub-
watershed. Locations indicated by red marker, corresponding to Habitat Assessment Data table (P. 37). A total of 138
assessments conducted.
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North Branch Sub-Watershed: 2016 Culvert Assessment Maps

The following maps display the locations of culvert assessments completed in the North Branch Sub-watershed
in 2016. Sections and site assessment codes correspond to the Culvert Assessment Data table in the Culvert and

Habitat Assessments with Restoration Opportunities section of report (P. 27).
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Figure 4. Section 1 - Culverts on Fire Road
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Figure 5. Section 2 - Culverts on Lake Paul Brook
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Figure 6. Section 3 - Culverts on Forties River

17



/“

Bluenose

Foundation

North Branch LaHave Sub-Watershed Fish Habitat Restoration Plan, 2016

A
N
A
CLLO01
Legend
@® Full Barrier
< Partial Barrier
@®  No Barrier
~ Bridge
X No Fish Habitat
A Unassessed
0 75150 300 450 600
e — m— leters Sources : Esri, HERE, Delorme, Intermap, ingement P Corp.. GEBCO, USGS, FAO, NPS, NRCAN,
110,000 GeoBsase, IGN, Kadaster NL, Crdnance Survey, Esri Japan, METI, Esri China {Hong Kong), s wiss topo,
Mspmylndia, ® OpenStreetiap contributars, and the GIS User Community

Figure 7. Section 4 - Culvert on McClintock Brook which flows into County Line Lake
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Figure 8. Section 5 - Culverts on Butler Lake Brook
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Figure 9. Section 6 - Culverts on a tributary to Crotch Brook
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Figure 10. Section 7 - Culverts on tributaries of William Ross Brook

21



/“

Bluenose
al Action

Foundation

North Branch LaHave Sub-Watershed Fish Habitat Restoration Plan, 2016

0 60 120

VENOO1
L

240

360 480

O e e [Vieters

1:8,060

CANOO1

L

P X I @ ©

Legend

Full Barrier
Partial Barrier
No Barrier
Bridge

No Fish Habitat

Unassessed

Sources: Esri, HERE, Delorme, Intermap, ingement P Corp., GEBCO, USGS, FAO, NPS, NRCAN,

GeoBsase, IGN, Kadaster NL, Crdnance Survey, Esri Japan, METI, Esri China {Hong Kong), s wiss topo,

Mapmylndia, ® OpenStreetMap contributars, and the GIS User Community

Figure 11. Section 8 - Culvert on outflow of Texas Lake
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Figure 12. Section 9 - Culvert on Johnson’s Brook
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Figure 13. Section 10 - Culvert on Shingle Brook
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Figure 14. Section 11 - Culverts on Patten Brook
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Figure 15. Section 12 -

Culverts on MacKay Brook and an unnamed stream on Penny Road
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Culvert and Habitat Assessments with Restoration Opportunities — Main River Sub-watershed

Aquatic connectivity is how streams, rivers and lakes flow into one another. When they are not properly connected, it can impede fish migration
throughout a watershed. This habitat fragmentation can be caused by blockages and structures such as culverts. Culverts can cause habitat
fragmentation by having a steep slope, a large outflow drop, improper sizing, high water velocity and several other factors which prevent fish from
traveling upstream. Fixing habitat fragmentation is an extremely important factor in stream restoration because the benefit of any stream habitat
restoration work or water quality management is limited if the fish cannot access these areas.

Culvert assessments were conducted using a protocol developed by the Nova Scotia Salmon Association’s Adopt-a-Stream Program (see Appendix B).

Culverts were classified as no barrier (fully passable for fish), partial barrier or full barrier (not passable for fish) based mainly on measurements of
outflow drop and culvert slope (Table 1.0). The target species is brook trout and the target body length used was 5 cm.

Table 1. Criteria used to determine barrier status for a culvert.

Barrier Type Criteria

No Barrier Outflow Drop: < 1 body length of target species (< 5 cm)
and
Culvert Slope: < 0.5%

Partial Barrier Outflow Drop: between 1-2 body lengths of species (5-10 cm)
or

Culvert Slope: between 0.5 and 2.5%
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Stream Culvert Prescription for |Project Priority
Culvert ID Photo Name/ Road | Coordinates X Site Details Barrier Status : . Project Status
Information Restoration Ranking
Name
Section 1 |Culvert assessments on Fire Road that are on Lake Paul Brook
Date: July 13, 2016
Material: Crew: Melissa, Sam, Nick,
Corrugated Metal |Alisha
. Pipe (Annular)
Tributary of Shape: Circular Culvert Slope (%): 0.16
Lake Paul 0367137 [Entrance: Outflow Drop (cm): n/a )
FRD0OO1 Brook 4970966  |Projecting Full Barrier | Replace culvert Low N/A
Fire Road Baffles: Absent Notes: Could not shoot tail
Deformed: Yes water control and 2™ riffle due
Culvert Bottom: [to visibility issues. Bottom of
Unnatural culvert rotted out causing
passage issues
Date: July 13, 2016
Material: Crew: Melissa, Sam, Nick,
Corrugated Metal |Alisha
Pipe (Spiral) Further
Lake Paul Shape: Circular Culvert Slope (%): 8.4 (variable investigation
Brook 0366354 |Entrance: slope) . required;
FRD002 4970666 |Projecting Outflow Drop (cm): -78 Full Barrier potential Low N/A
Fire Road Baffles: Absent correction to
Deformed: Yes Notes: 100% backwatered. Fish culvert slope
Culvert Bottom: [|observed upstream and
Unnatural downstream. Probably not a
barrier.
Section 2 [Three culvert assessments on the downstream side of Lake Paul Brook and tributaries
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Stream

I p ivtion for |Proiect Priori
Culvert ID Name/ Road | Coordinates Cu ver? Site Details Barrier Status rescrlptlo-n or [Project .rlorlty Project Status
Information Restoration Ranking
Name
Material:
Corrugated Metal |Date: July 13, 2016 Restore to o
Lake Paul Pipe (Annular) Crew: Melissa, Sam, Nick, barrier b
Brook 0367502 |Shape: Circular  |Alisha | parrier by
Tributar 4966381 |Entrance: installing baffles
LPTBOO1 y L Full Barrier to increase High N/A
Projecting Culvert Slope (%): 2.08 backwatering in
Aylesford Baffles: Absent Outflow Drop (cm): 23 &
culvert and chute
Road Deformed: No for outflow dro
Culvert Bottom: [Notes: 1 cm water in culvert P
Unnatural
Material: Date: July 11, 2016
Corrugated Metal |Crew: Sam, Alisha, Nick,
Lake Paul Pipe (Annular) Philicity
Tr?kzzi)akr Z:::\en:cg'pen reh Culvert Slope (%): - 3.67 2016: Small
HARDOO1 ¥ 0368826 ’ pe 17): - 2. No Barrier |Remove blockage| Medium blockage
4965818 Headwall Outflow Drop (cm): -40 removed
Hardwood Baffles: Absent
Lake Road Deformed: No Notes: 100% backwatered, no
Culvert Bottom: [riffles, beaver dam slowing
Natural water downstream.
Material:
Metal
g?:u(iitsjlar)eta Date: July 11, 2016 Remove blockage
Lake Paul Shpa e: Circular Crew: Sam, Alisha, Nick,
Brook 0367280 Entt‘r;r;ce' Philicity Restore to no 2016: Large
AYLOO1 L Culvert Slope (%): 1.22 Partial Barrier barrier by Medium blockage
4964719 |Projecting .
Aylesford Outflow Drop (cm): - 6 correcting slope removed
Baffles: Absent . .
Road by installing
Deformed: Yes
Notes: Beaver dam blockage baffles
Culvert Bottom:
Unnatural
Section 3 |Assessments on tributaries of Forties River
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Stream Culvert Prescription for |Project Priorit
Culvert ID Photo Name/ Road | Coordinates . Site Details Barrier Status P . ! . ¥ Project Status
Information Restoration Ranking
Name
Material:
Corrugated Metal |Date: July 6, 2016
Tributary to Pipe (Anr.wular) Crg\.NE Sam, Shauna, Nick,
Fortv River Shape: Circular Philicity
FOR001 y 0376284 [Entrance:
0, .
(Left) Ben Keddy 4958430 |Headwall Culvert Slope (%): 0.78
Baffles: Absent Outflow Drop (cm): O
Upstream Inflow Road _
Deformed: Yes
Culvert Bottom: [Notes: 9 cm of water in culvert. Restore by
Unnatural correcting slope
. Partial Barrier .by building Medium N/A
Material: tailwater control
Corrugated Metal |Date: July 6, 2016 on left side
i : i Ivert
Tributary to Pipe (Anr.wular) Cr(-j:\.lv. Sam, Shauna, Nick, culver
Forty River Shape: Circular Philicity
FOR001 y 0376284 [Entrance:
1 os).
(Right) | -, Ben Keddy 4958430 |Headwall Culvert Slope (%): 1.89
Baffles: Absent Outflow Drop (cm): 0
Upstream Inflow Road
Deformed: Yes
Culvert Bottom: [Notes: No water in culvert.
Unnatural
Material: Date: July 6, 2016
Corrugated Metal |Crew: Sam, Shauna, Nick, Restore to no
Tributary to Pipe (Spiral) Philicity .
Forty River 0375737 [Shape: Circular barrier by
FOR002 ’ Full Barri ting f High N/A
4958659 |[Entrance: Culvert Slope (%): 4.89 ult Barrier cuclsg:(:csl:ge Z; g '8 /
Fraxville Road Headwall Outflow Drop (cm): 29 P

Baffles: Absent
Deformed: Yes
Culvert Bottom:

Notes: 5 cm of water in culvert.

outflow drop
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Stream Culvert Prescription for |Project Priorit
Culvert ID Name/ Road | Coordinates . Site Details Barrier Status P . ! . ¥ Project Status
Information Restoration Ranking
Name
Unnatural
Section 4 |Assessments on McClintock Brook, tributary to County Line Lake
Material:
Eio:“éatif;)'v'eta' Date: July 15, 2016
McClintock peisp . Crew: Sam, Blaire, Melissa,
Shape: Circular . Restore to no
Brook Nick .
0366276 |[Entrance: Full Barrier barrier by High N/A
CLLOO1 4956256 |Projecting correcting &
Aylesford Culvert Slope (%): 3.54
Road Baffles: Absent Outflow Drop (cm): -11 culvert slope
Deformed: No P '
Culvert Bottom:
Notes:
Natural
Section 5 |Assessments of culverts located on Butler Lake Brook
M ial:
ateria Date: July 15, 2016
Corrugated Metal . .
Pipe (Spiral) Crew: Sam, Blaire, Melissa,
Butler Lake pe 1P . Nick Further
Brook Shape: Circular investigation
0365868 [Ent : . .
AYR0O01 ntrance Culvert Slope (%): 2.58 Full Barrier |required; culvert Low N/A
4953930 |Headwall
Aylesford Outflow Drop (cm): -2 slope may be
Baffles: Absent
Road Deformed: Yes corrected for
' Notes: 100% backwatered. May
Culvert Bottom: .
not be a barrier.
Unnatural
Material: Date: July 7, 2016 Restore to no
Corrugated Metal |Crew: Sam, Alisha, Nick, barrier by
Butler Lake . e .
Brook Pipe (Annular) Philicity correcting for
BUT002 0368459 |Shape: Circular Full Barrier culvert slope and High N/A
(Left) . 4954118 |Entrance: Culvert Slope (%): 0.63 outflow drop &
Forties Road -
(to New Ross) Projecting Outflow Drop (cm): 45
Baffles: Absent Large outflow
Deformed: No Notes: 7 cm water inside drop may require
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Stream Culvert Prescription for |Project Priorit
Culvert ID Photo Name/ Road | Coordinates . Site Details Barrier Status P . ! . ¥ Project Status
Information Restoration Ranking
Name
Culvert Bottom: [culvert. mini-fishway or
Unnatural holding tubs
Material:
Date: July 7, 2016
Corrugated Metal . .
Pipe (Annular) Crew: Sam, Alisha, Nick,
Butler Lake P . Philicity
Brook Shape: Circular
BUT002 0368459 [Entrance:
. L Culvert Slope (%): 1.2
(Right) . 4954118 |Projecting
Forties Road Outflow Drop (cm): 41.5
Baffles: Absent
(to New Ross)
Deformed: No -
Notes: 7 cm of water inside
Culvert Bottom:
culvert
Unnatural
Section 6 |An assessment on a tributary of Crotch Brook
Material:
Metal
gior:éati‘:;) el Ipate: July 5, 2016 Further
Tributary of pe1>p . Crew: Sam, Shauna, Nick investigation
Shape: Circular -
Crotch Brook 0368834 [Entrance: required
CRO001 o Culvert Slope (%): 1.25 Full Barrier Medium N/A
4948583 |Projecting
Barss Corner Outflow Drop (cm): 32 Correct for
Baffles: Absent
Road culvert slope and
Deformed: Yes .
Notes: No water in culvert outflow drop
Culvert Bottom:
Unnatural
Section 7 |Culvert assessments on two unnamed streams that are tributaries to William Ross Brook
Material: Date: July 8, 2016 Not required of
- Corrugated Plastic |Crew: Blaire, Shauna, Shawn left side culvert
William Ross .
Shape: Circular
TPLOO1 Brook . .
(Left) Tributar 0370640 [Entrance: Culvert Slope (%): 0 Partial Barrier Right side could Low N/A
¥ 4945540 |Projecting Outflow Drop (cm): 0.2 be restored to no

Tall Pine Lane

Baffles: Absent
Deformed: No
Culvert Bottom:

Notes:
None.

barrier by
correcting for

culvert slope and
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Stream Culvert Prescription for |Project Priorit
Culvert ID Name/ Road | Coordinates . Site Details Barrier Status P . ! . ¥ Project Status
Information Restoration Ranking
Name
Unnatural outflow drop
Material:
. |Date: July 8, 2016
Corrugated Plastic Crew: Blaire, Shauna, Shawn
William Ross Shape: Circular ' ’ ’
Brook E :
TPLOO1 Trik:ﬁ;)ary 0370640 P:‘;;::tcisg Culvert Slope (%): 3.28
(Right) 4945540 Baffles: Absent Outflow Drop (cm): 9
Tall Pine Lane Deformed: No
Notes:
Culvert Bottom: .
Shallow water depth in culvert.
Unnatural
Material: Date: July 6, 2016
Corrugated Metal .
s . Crew: Sam, Blaire, Shauna,
| William Ross Pipe (Annular) Melissa
Brook Shape: Circular
Tribut 0370752 [Ent : . .
WRB001 riottary ntrance Culvert Slope (%): 0.3665 No Barrier | Not required N/A N/A
4943895 |Projecting Outflow Drop (cm): 2
Newburne Baffles: Absent P ’
Road Deformed: Yes
Culvert Bottom: Notes:
" [50% backwatered
Unnatural
Section 8 |Culvert assessment on an unnamed stream that is a tributary to Texas Lake
M ial:
ateria Date: July 18, 2016
Corrugated Metal Crew: Blaire. Sam
Pipe (Spiral) ) ’ Further
I
) D 12 Barri i
VENOO1 4939614 |Projecting Outflow Drop (cm): 23 Full Barrier Medium N/A
Baffles: Absent Correct for
Notes:
Deformed: No - outflow drop
Seems to be sufficient depth.
Culvert Bottom: .
Revisit to assess outflow drop.
Unatural
CANOO1 Canaran Lake Material: Concrete|Date: July 18, 2016 Full Barrier Correct for Medium N/A
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Stream Culvert Prescription for |Project Priority
Culvert ID Photo Name/ Road | Coordinates . Site Details Barrier Status . . Project Status
Information Restoration Ranking
Name
Outflow 0375622 |Shape: Circular Crew: Blaire, Sam, Shauna, culvert outflow
4939016 |Entrance: Melissa drop
Walburn Rd Projecting
Baffles: Absent Culvert Slope (%): 0.16
Deformed: No Outflow Drop (cm): 26
Culvert Bottom:
Unatural Notes:
Boulders at outflow with pipe
diverting water under them.
Section 9 |Assessment on Johnson’s Brook on Farmington Road
Material: Date: July 5, 2016
Corrugated Metal |Crew: Blaire, Melissa, Philicity
Johnson’s Pipe (Annular)
Brook 1367770 zh:pe: Circular gult\:lert SII)ope ((%):)—1.?12 Revi:fi;c to Zssess
ntrance: utflow Drop (cm): n/a outflow drop
JONOO1 Farmington 4938689 |Headwall ' Incomplete when water N/A N/A
Road Baffles: Absent Notes: no riffle, stream goes levels are up
Deformed: Yes through a field. Barbed wire
Culvert Bottom: (fence — can’t measure
Unnatural tailwater. No water in culvert.
Section 10 [Assessment on Shingle Brook, a tributary to Indian Lake
RN o Material:
Corrugated Metal |Date: June 27, 2016 Remove blockage
Pipe (Annular) Crew: Sam, Blaire, Shauna,
Shingle Brook Shape: Circular Melissa Restor.e tono 2016: Small
SHGO001 0372704 |Entrance: Partial Barrier barrier by High blockage
Newburne 4935130 |Headwall Culvert Slope (%): 2.75 correcting for removed
Road Baffles: Absent Outflow Drop (cm): 7 culvert flow and
Deformed: No building up
Culvert Bottom: |Notes: 4 cm of water in culvert. tailwater
Unnatural
Section 11 [Culvert assessments on Patten Brook and a tributary to Patten Brook

34




I i«

- /
) i lefev.w_ose . . .
" Foundation North Branch LaHave Sub-Watershed Fish Habitat Restoration Plan, 2016
Stream Culvert Prescription for |Project Priorit
Culvert ID Photo Name/ Road | Coordinates . Site Details Barrier Status P . ! . v Project Status
Information Restoration Ranking
Name
Date: July 5, 2016
Material: Wood Crew: Sam, Shauna, Nick Restorfa for no
Shape: Box barrier by
’ Culvert Slope (%): 2.66 correcting for
Entrance:
htten Brook . Outflow Drop (cm): 9 culvert slope.
PATO01 0367584 \Wingwall Full barrier Medium N/A
4935339 |Baffles: Absent .
amey Road Notes: Build up
Deformed: Yes . . :
Road is being washed out, tailwater control
Culvert Bottom: . .
Natural gravel being washed into and step-pool
stream eroding under concrete habitat
walls.
Material: Date: July 5, 2016
Corrugated Metal .
. . Crew: Sam, Shauna, Nick Remove blockage
Pipe (Spiral)
) 2016: Blockage
Patten Brook Shape: Circular
. Culvert Slope (%): 6.2 Correct for removed, and
Tributary 0366782 |Entrance: . . .
PAT002 Outflow Drop (cm): 68 Full Barrier |culvert slope and Medium tailwater
4935954 Headwall outflow drop b control
Ramey Road Baffles: Absent . P oY
Notes: building up completed
Deformed: No . :
Small debris blockage from tailwater control
Culvert Bottom: .
beavers in culvert
Unnatural
Section 12 [MacKay Brook and unnamed Tributary to North Branch River
Material: Date: June 21, 2016 Remove blockage
Corrugated Metal |Crew: Emma, Sam, Melissa g
Pipe (Annular) Restore to no
Shape: Circular Culvert Slope (%): 0.146 .
barrier by 2016: Small
MAC001 0371141  Entrance: Outflow Drop (cm): 59 Full Barrier correcting for High blockage
4929631 |Headwall & 8 §
outflow drop removed

Baffles: Absent
Deformed: No
Culvert Bottom:

Unnatural

Notes: Removed debris, no
riffle upstream, white suckers
present.

Mini-fishway or
holding tubs
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Stream Culvert Prescription for [Project Priority
Culvert ID Photo Name/ Road | Coordinates . Site Details Barrier Status . . Project Status
Information Restoration Ranking
Name

Material:
Corrugated Metal |Date: June 21, 2016
Pipe (Annular) Crew: Emma, Sam, Melissa
Shape: Circular

MAC002 0371287 [Entrance: Culvert Slope (%): 3.0159

(Left) 4930137 |Headwall Outflow Drop (cm): -46
Baffles: Absent Restore to no
Deformed: No Notes: barrier by
Culvert Bottom: |Variable slope correcting for
Unnatural . culvert slope; .
Material: Full Barrier add baffles to High N/A
Corrugated Metal slow water on
Pipe (Annular steep section of
€002 Mackay Shpap(e: Circulezr Date:.June 2'\1/; ?016 £ vari’;ble slope
I\:I:;ght) Brook 23;(1&2; I:intr:ncclal: Crew: Sam, Melissa, Emma
eadwa
Northfield Rd Baffles: Absent gt:llt‘:‘?or:vsll:r’;i ((‘7::';)5.3.-14735
Deformed: No '
Culvert Bottom:
Unnatural
Material: Remove blockage
Corrugated Metal |Date: June 21, 2016
Pipe (Annular) Crew: Emma, Sam, Melissa Restore to no
Shape: Circular barrier by
0394914 |Entrance: Culvert Slope (%): 1.855 . correcting for . 2016: blockage
PRBOO1 4914395 |Headwall Outflow Drop (cm): 47 Full Barrier culvert slope and Medium removed

Baffles: Absent
Deformed: Yes
Culvert Bottom:
Unnatural

Notes:
Shallow depth in culvert

outflow drop;
mini-fishway
required for large
drop
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Habitat and Culvert Description with Restoration Opportunities — North Branch Sub-Watershed

Habitat Assessment Data

section Lower Limit
Number Stream . . . Adjacent Land Use | Prescription for Project Priority .
(coordinates and Site Details . . . . Project Status
and Feature Considerations Restoration Ranking
. landmarks)
Site
Section 1 Confluence of the North Branch LaHave and Wentzells Lake to the bridge at Pinehurst on Trunk 10 (North Branch River)
Right/Left Banks: bog/swamp, Completed:
emergent grasses, large boulders Outreach event
Water Description: light tannin hosted by BCAF
colour, suspended solids visible and Reg Newell
Wetted Width: 21 m (DNR) to
Average Depth: 1 m + educate
Wentzells Lake
fl f LaHave River Trail
Confluence o The LaHave River Trail and Trunk 10 ariave River frai Riparian planting landowners
North Branch ar " L
N 44° 29’ 00.1” Hwy run parallel to the eastern edge along eastern . about riparian
1A LaHave and - ” Trunk 10 Hwy . High .
W 064° 37’ 57.1” of Wentzells Lake. Landowners have shoreline of habitat (Oct 18,
Wentzells . .
cleared shoreline vegetation to . . Wentzells Lake 2014).
Lake o . . Residential L
maintain lake views, causing run-off Riparian

and erosion issues.

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 14.9 C
DO %: 95

DO: 9.4 mg/L

planting of 24
native species
along 100 m
section of
shoreline (Oct
20-21, 2014)
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Section
Number
and
Site

Stream
Feature

Lower Limit
(coordinates and
landmarks)

Site Details

Adjacent Land Use
Considerations

Prescription for Project Priority
Restoration Ranking

Project Status

1B

1C

Bog/Swamp
Upstream of
confluence

Braided
section of
several
channels (2-5

N 44° 29’ 14.8”
W 064° 38’ 20.9”

N 44° 29’ 30.9”
W 064° 38’ 21.5”

SPC: 0.027 mS/cm
TDS: 17.4 mg/L
Salinity: 0.01 ppt
pH: 5.41

Right/Left Banks: bog/swamp, tall
grasses

Water Description: light tannin
colour, suspended solids visible,
moderate flow velocity

Wetted Width: 32 m

Average Depth: 1 m +

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.2°C
DO %: 90.0

DO: 9.1 mg/L

SPC: 0.026 mS/cm

TDS: 17.4 mg/L

Salinity: 0.01 ppt

pH: 5.32

Right/Left Banks: bog/swamp, bank
undercutting, sedges, shrubs

Water Description: dark tannin color,

Bog / Swamp

Trunk 10

Bog / Swamp

Pond

N/A N/A

Possible dry
channels during
low flow period

Low

N/A

N/A
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section Lower Limit
Number Stream L e Site Details Adjace-nt Lan.d Use Prescrlptlo.n for Project P.I‘IOI’Ity Project Status
and Feature Considerations Restoration Ranking
. landmarks)
Site
m width) suspended solids visible Trunk 10

Wetted Width: 3 m

Average Depth: 50 cm

Substrate Composition: gravel, some
cobble, sedimentation

Shade: 80%

Riparian Heath Score: 50

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.8°C
DO %: 87

DO: 8.5 mg/L

SPC: 0.028 mS/cm

TDS: 19.8 mg/L

Salinity: 0.01 ppt

pH: 5.28
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S Lower Limit
Number Stream L e Site Details Adjace-nt Lan.d Use Prescrlptlo.n for Project P.I‘IOI’Ity Project Status
and Feature Considerations Restoration Ranking
. landmarks)
Site
Right/Left Banks: bank undercutting,
small sandy boat launch
Water Description: clear with foam
on surface
Wetted Width: 20 m
Average Depth: 1 m +
. 0,
Shade: 50 % Pinehurst Bridge
Trun!< 10 Hwy N 44 209 3’9.7" Riparian Heath Score: 48 (road salt/chemical
bridgeat | W 064° 38’4.6 run-off)
1d Pinehurst Large hayfield N/A N/A N/A

Water Quality: ge hay
YSI MEASUREMENTS:
Water Temperature: 13.8°C Trunk 10
DO %: 87
DO: 8.4 mg/L
SPC: 0.027 mS/cm
TDS: 17.4 mg/L
Salinity: 0.01 ppt
pH: 5.38

Section 2 Pinehurst Bridge on Trunk 10 Hwy to Mackays Bridge on Northfield Road
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Section
Number
and
Site

Stream
Feature

Lower Limit
(coordinates and
landmarks)

Site Details

Adjacent Land Use
Considerations

Prescription for
Restoration

Project Priority
Ranking

Project Status

2A

2B

McKeen Road

comes within

6 m of North
Branch

Rapids

N 44° 29’ 53.8”
W 064° 38’ 20.2”

N 44° 30’ 3.65”
W 064" 38’ 10.8”

Right/Left Banks: bank undercutting,

some erosion areas. Thin riparian
zone near McKeen Road with rope
swing, bank erosion

Water Description: clear of
suspended solids, moderate flow
velocity

Wetted Width: 15 m

Average Depth: 3 m +

Shade: 70 %

Riparian Heath Score: 54

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.2°C
DO %: 95

DO: 9.2 mg/L

SPC: 0.026 mS/cm

TDS: 16.9 mg/L

Salinity: 0.01 ppt

pH: 5.25

Right/Left Banks: steep 10 m high
banks with mass wasting,

Water Description: fast flowing
rapids with boulders

Gravel / dirt road
Garbage, rope swing,
swimming location

Residential properties

Logging road
Clear cut

Forested area

N/A

N/A

N/A

N/A

N/A

N/A
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section Lower Limit
Number Stream L e Site Details Adjace-nt Lan.d Use Prescrlptlo.n for Project P.rlorlty Project Status
and Feature Considerations Restoration Ranking
. landmarks)

Site
Wetted Width: 24 m
Water Quality: Crew could not access
water due to steep banks
Right/Left Banks: steep banks with
mass wasting, grasses and ferns,
mixed forest Forested area

. N 44° 30’ 24.5” \Water Description: small falls section Kayak/canoe location

2C Rapids W 064° 37’ 56.8” with rapids, boulders Clear cut N/A N/A N/A
Wetted Width: 30 m Logging trail
Water Quality: Crew could not access
water due to steep banks
Right/Left Banks: right bank very
steep with mass wasting, grasses and

2D Cllass 2 Rapld's N 44 030 '41.4 ) ferns, mixed 'for-est . Forested area ' N/A N/A N/A

Black Rattle’ |W 064° 38’ 01.2” |Water Description: rapids, boulders |Kayak/canoe location
Wetted Width: 18 m
Water Quality: Crew could not access
water due to steep banks
i Left B : 2
McKeen I.Roz?d o am ” Right/Left Banks: banks flat for . m Gravel / dirt road Check for future
comes within| N 44° 30’ 53.8” |then steep embankments, flooding o
2E harvesting in Low Incomplete

50 m of North
Branch

W 064° 38’ 06.0”

has deposited cobble and woody
debris along banks. Right bank is
partially harvested in riparian zone,

Partial harvesting

riparian area
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only large hardwoods remaining
Water Description: riffle/run, clear of
suspended solids, fast flowing
Wetted Width: 20 m

Average Depth: 50 cm

Substrate Composition: boulders and
large cobble

Shade: 60 %

Riparian Heath Score: 57

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.4°C
DO %: 97

DO: 9.3 mg/L

SPC: 0.026 mS/cm

TDS: 16.9 mg/L

Salinity: 0.01ppt

pH: 5.94
e ans ., IRight/Left Banks: gently sloping Gravel / dirt road
) N 44° 31’ 00.7 ) .
2F Fancy’s Pool oo, ., Ibanks, undercutting, alders Kayak/canoe location N/A N/A N/A
W 064" 38’ 08.4 L. . . : :
Water Description: Class 2 rapid Residential properties

stretch 150 m long, clear of
suspended solids
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Wetted Width: 21 m
Average Depth: 1 m +
Shade: 80 %

Riparian Heath Score: 56

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.3°C
DO %: 90

DO: 9.2 mg/L

SPC: 0.026 mS/cm

TDS: 15.9 mg/L

Salinity: 0.01ppt

pH: 5.62

Right/Left Banks: right bank has
alders and mixed forest, left bank has
thin riparian zone then a residential
property

Sanford’s | N 44° 31’ 33.5” |Water Description: light tannin
Intervale Pool|W 064° 38’ 22.3”|colour, suspended solids visible
Wetted Width: poolis 26 m x 50 m
Average Depth: 5 m +
Shade: right bank 80%, left bank 60%

Forested area
Kayak/canoe location N/A N/A N/A
Residential properties

2G

Riparian Heath Score: Right Bank: 52
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Site
Left Bank: 43
Water Quality:
YSI MEASUREMENTS:
Water Temperature: 13.8°C
DO %: 89
DO: 8.7 mg/L
SPC: 0.026 mS/cm
TDS: 15.9 mg/L
Salinity: 0.01 ppt
pH: 5.58
Section 3 . . . e o
MacKays Bridge on Northfield Road to Feindel’s Bridge on Cornwall Road
Right/Left Banks: confluence of
Patten Brook on right bank, gently
sloping banks
MacKay’s Wafter Description: suspended solids .
Bridge Pool visible - ' Mackays Bridge
aa, , |Wetted Width: poolis 30 m x 60 m
3a | upstreamof | N44'31°39.5" |\ oe Depth: 1m + Paved Road N/A N/A N/A
bridge near |W 064° 38’ 26.3”

confluence of
Patten Brook

Substrate Composition: gravel and
cobble
Shade: 10 %

Water Quality:
YSI MEASUREMENTS:
Water Temperature: 13.6°C

Residential properties
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Site
DO %: 96
DO: 9.2 mg/L

SPC: 0.027 mS/cm
TDS: 17.2 mg/L
Salinity: 0.01 ppt
pH: 5.66

Right/Left Bank: left bank mixed

forest, undercutting, grasses and

ferns. Right bank has thin riparian

zone (10-12 m) near clear cut

Water Description: suspended solids

visible, boulders, rapids

Wetted Width: 18 m

Average Depth: 1 m

Thin riparian| N 44° 32’ 00.86” |Shade: left bank 90 %, right bank 50
area W 064" 38" 12.4” %

Forested area
3B N/A N/A N/A

Clear-cutting

Riparian Heath Score: Right Bank: 56
Left Bank: 42

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.4°C
DO %: 91

DO: 9.0 mg/L
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SPC: 0.027 mS/cm
TDS: 15.7 mg/L
Salinity: 0.01 ppt
pH: 5.55

Right/Left Banks: gently sloping,
mixed forest, grasses and ferns,
cobble and boulders along banks
Water Description: 150 m deep
water run, moderate flow velocity,
light tannin colour, suspended solids
visible

Wetted Width: 23 m

Average Depth: 1 m +

. hade: 80 9
Blue Ledge | N 44° 32’ 22.4» Oh2de: 80 % Forested area

3¢ Pool W 064° 37’ 56.9”

N/A N/A N/A
Riparian Heath Score: Right Bank 56

Water Quality:

YSI MEASUREMENTS:
Water Temperature: 13.6°C
DO %: 88

DO: 8.5 mg/L

SPC: 0.026 mS/cm

TDS: 15.4 mg/L

Salinity: 0.01 ppt

pH: 5.44
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Right/Left Banks: gently sloping,
mixed forest, boulders and cobble
along banks

Water Description: light tannin
colour, suspended solids visible
Wetted Width: 17 m

Average Depth: 5 m +

Shade: 80 %

Riparian Heath Score: Right Bank 55
Slippery N 44° 34’ 27.5”

Ledge Pool (W 064° 36" 44.8”|Water Quality:

YSI MEASUREMENTS:

Temp: 13.6°C

DO: 89.0 %

DO: 8. mg/L

SPC: 0.026 mS/cm

TDS: 15.4 mg/L

Salinity: 0.01 ppt

pH: 5.40

3D Forested area N/A N/A N/A
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Right/Left Banks: gently sloping,
mixed forest, boulders on banks
Water Description: light tannin
colour, suspended solids visible,
moderate velocity, deep water run
Wetted Width: 20 m

Average Depth: 1 m +

Shade: 80 %

Riparian Heath Score: 