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1. Restoration Plan Objectives

The LaHave River Watershed Project began in 2007 with the goals of develojpingterm record of the

NA @S NI aroughSnater galityinfonitoring, 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 bejnbeen done on a more feasible swatershed scaleSubwatershed Fish Habitat
Restoration Plans have been developed for both the West Branch and West Rivweat8tdheds and these
documents are often adapted and updated as new information is collected.

The objective of this restoration plan is tievelop a sound understanding of the environmental conditions
within the North Branch Sutvatershed, which will contribute to the overall goal of a LaHave River Watershed
Management Plan. By assessing factochsas lanelise 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.

1 Investigae landuse practices within the sulwatershed and identify the
potential environmental impacts stemming from these practices

1 Assess aquatic connectivity within the swhtershed by identifying culverts ai

debris blockages which are impeding fish passage

Assess the&iparian andin-stream fish habitat conditionsf the watercourses

within the subwatershed

1 Identify and prioritize areas within the swatershed which are in need of
restoration activities (ie: digger logs, bank stabilization, riparian plantiagris
removal, livestock fencing)

Objectives T

1 GIS analysis of the swimtershed to identify landise types, stream crossing
locations, andhigh priority areas in need of assessment

1 Complete habitat assessments in watercourses within thevgatershed (fish
habitat, riparian health, water quality)

1 Complete an assessment of aquatic connectivity within thewsatershed by

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

1 Complete various restoration prajes within the subwatershed to enhance fis
habitat and improve the health of the LaHave River Watershed

1 Complete various public education and outreach initiatives to engage the g
in local environmental issues, provide volunteer opportunities, astefoa
sense of watershed stewardship within the local communities
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2. Introductory Information ¢ North BranchSubWatershed

Location in province (town[s], county

Watershed LaHave River Watershed

Location Lunenburg CounpKings Coumt Nova Scotia,
Southern Upland Region

(Roughly 233 of sutvatershed is within Lunenburg County, ar

L and region) the remaining 1/3 in Kings County)
Nearest CommunitiesPinehurst, Uniorsquare, Newburne,
Maplewood, Lake William, EImwood, Upper Northfield, and
Barss Caner
The LaHave River Watershed is approximately 1,70 &madl
| MR SRR L), the North Branch Sulvatershed is 448 kn?
The North Branch flows from Sherbrooke Lake (ConflaeN
3 Watershed drains into (include 40y QBcOPoig @ nodHE VT KNP dz3
coordinates of confluence) and discharges into WentzelLake (Confluence: N4#y Qp
W0640T Q épc ®H
4 Distance of watercourse mouth from The NorthBranch discharges into Wentzellake andb
ocean (km) approximately37.0km from open ocean.
Distance of watercourse mouth from
® | head of tide (km) 16.5km
6 Natural watercourse width at mouth 30.0m
(m)
7 | Length of watercourse (km) 23.0km
8 Elevation at headwaters (m) 119.0m
9 Elevation at mouth (m) 34.0m
10 Lake(s) within watershed (provide  There are 33dkes within the sulwatershed:

name[s], approx. size [square km]

Lake Paut 1.19 kmz
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Kerr Lake; 0.21 km?
Caribou Lake 0.30 km?2
Hardwood Lake 1.07 km?
Colwell Round Lake0.14 km?
Kidney Lake 0.08 km?
Upper Gully Lake 0.29 km2
Gully Lake; 0.83 km?2

Sand Lake 0.29 km?2
Roast Lake 0.06 km?
Muddy Lake; 0.05 km?
County Line Lake0.35 km?2
Burke Lake 0.19 km?
Butler Lakeg 0.67 km?2
Franey Lake 0.15 km?
Sherbrooke Lk ¢ 16.94 km?2
Harlow Lake; 0.14 km2
Pine Lake 0.13 km?
Whetstone Lake 0.57 km?2
Cranberry Lake 0.25 km?2
Pear Lake 0.15 kmz
Holbert Lake; 0.35 km2
Doreys Lake 0.21 km?
Texas Lake 0.13 km?2

Lake Williant 1.06 km?
Lake Peter; 0.80 km?
Indian L&e ¢ 0.02 km?
Church Lake 1.52 km?
Rocky Lake 0.27 km2
Skull Lake 0.08 km?2
Shingle Lake 0.03 kmz?
Moose Snare Lake0.03 km?2
Wentzells Lake 1.41 km?2

11

Significant tributaries within watershe

Tributariesin the North Brancl8ub-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 Broak0.6 km
Gully River; 10.4 km
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Forty Riveg 16.5 km
Muddy Lake Brdog 2.0 km
Harlow Broolg 3.2 km
Jonah Brook 1.1 km

Pine Lake Brook2.5 km
Zwicker Brook 3.0 km
Peter Veinot Brook 2.0 km
Tea Broolc 1.6 km

Crotch Broolc 2.9 km
Nelson Brool 6.0 km
William Ross Brook6.7 km
Solomon Brook 16.6 km
Johnson Brok ¢ 2.0 km
Mud Lake Brook 2.5 km
Shingle Brook 4.4 km
Church Lake Broak0.5 km
Cape Marsh Brook1.9 km
Patten Broolkg 6.3 km
Biscuit Broolg 2.2 km
Mackays Brook 4.5 km
McKeen Rd. Tributary0.5 km
Penny Rd. Tributary2.1 km

The substrate varies throughout the waséied: fines, gravel,

12 | Most commonsubstrate type and Slzecobble, boulder, and bedrock.

Soils:

The upper part of the sutwvatershed, north of Sherbrooke Lak
is dominated by\olfville 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 fore
and rough pasture.

Soil type(s) and geological East of Sherbrooke Lake is dominated by Gibraltar Sandy L
characteristics which isa light brown sandy loam over lighter yellowisfown
sandy loamThis soil is well drained but provides poor cropla
and is dominated by forest and rough pasture.

The lower part of the sulwatershed, south of Sherbrooke Lal
is dominated by Bridgewaté&andy Loam, which is a slaty ligt
brown sandy loam over yellowidtrown sandy loam. This soil
well drained and provides for fair cropland and mixed farmin

13

Bedrock:
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Average water temperature in summe
(JuneSeptember)

Peak water temperature

The predominant bedrock geology is the Meguma Group br
into the Goldenville Fornten and the Halifax Formation. Th
Goldenville formation consists of sandstone turbidites and s
while the Halifax formation is composed of slate, siltstone,
minor sandstones, and Irellagnesium nodules.

Hn®oe/

Note: Average water temperatures based on dat&ollected at
the three water quality monitoring siteinehurst, Franey
Corner, Sherbrookeyithin the North Branch Sutvatershed
from 20072014.

Hy ®d1n g

Note: Peak water temperature was recorded at the Sherbroc

monitoring site onAugust 3, 2007.

Pinehurst: 4.74,7.3
Franey Corner: 4.187.46

L pH range Sherbrooke: 3.96 7.25
Note: pH ranges are based on data collected from 22074.
American eel, Atlantisalmon, Gaspereau, Brook trgi8rown
bullhead, Creek chub, Lake chub, Blacknose shiner, Comm
17 Natve fish species present shiner, Golden shiner, White sucker, Yellow perch, White pe

and Banded killifish.

Note: This is not a copiete list and is not specific to the Nort
Branch Sulwvatershed at this time.

18

Non-native fish species present

Two nonnative fish species have been found within the Nort
Branch Sulwatershed: Chain Pickerel and Smallmouth Bass

Chain Pickerel disbution in North Branch Sulwvatershed:
County Line Lake, Lake Paul, Gully Lake, and Sherbrooke L

Smallmouth Bass distribution in North Branch Swgtershed:
Lake Paul, Butler Lake, Franey Lake, Lake William, Indian L

Church Lake, Lake Peter, Shtedike Lake, Shingle Lake, Texa

6
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Lake, and Wentzells Lake.

The following is an incomplete and unconfirmed lispaivincia
species at risk which may occur within the Nortarigh Sub
watershed:

Mainland Moose; Endangered

Chimney Swift Endangered

Southern Upland Atlantic Salmon populatio&ndangered
Barn Swallovwe Endangered

Common Nighthawk Endangered

Canada Warblet Endangered

Rusty Blackbird Endangered

Snapping Tdle ¢ Vulnerable

Wood Turtleg Vulnerable

Endangered / threatened / at risk
19 | species present (aquatic or nen
aguatic)

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

20 | Fish stocking Fall stocking:
Indian Lake was stocked with speckled trout in 2012 as part
the Nova Scotia Fisheries and Aquitire fall enhancement
program.

The following angling restrictions apply to the North Branch
watershed:

21 | Angling April 1- May 25: single hook lure or artificial fly, natural bait i
prohibited from Wentzells Lake upstream to Sherbrooke Lak

May 26¢ End of fishing season: Atrtificial fly only from Wentz
Lake upstream to Sherbrooke Lake.

The North Branch Subatershed is a heavily forested area w
few paved roads and minimal residential developméihie
upper part of the sulwatershed, north of Sherbrooke Lake, i
dominated by forestry activitiesChristmas tree productigrand
a network of dirt/gravel roadsThe lower part of the sub
watershed, south of Sherbrooke Lake, has some residentia
developmen and crop/pasture agriculture, in addition to
forestry and Christmas tree production.

Under the N.S. Wildlife Habitat and Watercourses Protectio
Regulations, forest harvesters are required to maintain a 20
riparian buffer along all watercourses. Urtiamately, the

22  Forestry activities and impacts

7
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Urban/residential development impac
(explain)

Agricultural impacts

Department of Natural Resources no longer tracks compliar
of this regulation annually and has never seen more than a
compliancerate.

Unsustainable forestry practices, such as clearcutting, can
many negative impacts on watershegdrology, water quality,
and fish habitat. Forested land is able to intercept precipitat
by dissipating the energy of rainfall, which then slowly infiltr
the land feeding vegetation and groundwater aquifers. Whe
forests are cleared, precipitatiozauses soil erosion and
compaction, sedimentation of watercourses, and increased
of flooding due to high ruoff rates and volumes.

The impact of residential development is much lower in this
subwatershed compared to the lower reaches of the LaHav
River Watershed. There are several small rural communitie
within the subwatershed including Pinehurst, Newburne, La
William, Maplewood, Elmwood, Upper Northfield, Union
Square, and Barss Corner. tage development is ongoing,
especially around Sherbrooke and Indian Lakes. Because t
no legislation requiring landowners to maintain rigaribuffers
on their properties, development on the lakes and tributarie
this subwatershed could have aggative impact onvater
quality and fish habitat.

Many properties were found along the assessed waterses
in this subwatershed withcleared shoreline vegetation and
artificial shoreline structures. This has led to bank erosion a
sedimentation in manplaces. Ruoff from these properties is
more likely to transport chemicals, such as fertilizers and
pesticides, into the watercourses due to a lack of vegetatior
slow and absorb these pollutants.

Christmas tree productiorsiwidespread throughout the sub
watershed. Producers spray fertilizers and pesticides over t
tree lots which can drift through the air (severity depends or
spraying techniques and weather conditions), as well as en
watercourses through ruoff.

Crgp and pasture agriculture also dominates the landscape
this subwatershed, especially in the lower portion, south of
Sherbrooke Lake. Rioff of fertilizers, pesticides, herbicides,
and other chemicals has the potential to degrade water qua
particdarly in areas where landowners have not maintained
healthy riparian habitat.

Livestock pasturesan be a source of excess nutrients and fe

8
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Other industry impacts

contamination of watercourses. Livestock which are not fen
out of watercourses can cause severe bank eroarh
sedimentation of streambeds.

During habitat assessments, several agricultural properties
found where livestock had full access to streams causing el
and sedimentation problems. Some of these landowners hg
been approached to discuss livestdencing projects, howeve
none have expressed interest at this point.

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

Acidification of surface waters and soils is an issue through
the LaHave River Watersth. Acidification impacts have been
more severe in the western half of the LaHave River Waters
due to the high acid rock drainage potential of that area. Th
North Branch Sulwvatershed idocated on the eastern side of
the watershed and has an average annual pH of 5.61.

Note: Average annugbH was calculated from the Pinehurst,
Franey Corer, and Sherbrooke sample sitg072014).

26
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Historical conditions, impacts and
considerations

Barriers present on the main rivetem

Other information

No information is available on historical conditions at this tin

There are no significant barriers present on thain stem of th
North Branch, however, over 150 stream crossiftigely many
more crossings on dirt/gravel forestry roadsve been
identified within this subwatershed. To date, an aquatic
connedivity survey has not been conducted in this sub
watershed, therefore, it is unknown how many of these
crossings pose barriers to fish migration.




— “"A North BrancH.aHave SulVatershed Fish Habitat Restoration Plan, 2013

3. North Brarch SubWatershedMaps

Figure 1.0; Location of the LaHaveifer Watershedand the North BranctSubwatershedin Nova
Scotia

10
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North Branch Sub-watershed Habitat Assessments 2013 - 2014

Il North Branch watercourses

[ Completed Habitat Assessments

5 10 km
[ ee—

Figure 2.0¢ North Branch Subwatershed habitat assessments completed in 2013 and 2014

11
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North Branch SubVatershed 2013- 2014 Habitat Assessment Sites

The followingmaps display the locations of habitat assessments completed in the North Branetaibhed

in 2013 and 2014. Maps of the North Branch main stem are shown at a 1:10,000 scale and tributaries are
shown at a1:2,000 scale. The site assessment codes carrebfp data inSection 4: Habitat Description and
Restoration Opportunities.

TRBridde at Pifchurst .

1C Braidedhsection

A ConfluencetafNaorth 8ranch LaHave &' Wentzells Lake

/
B BN

Figure 3.0; North Branch Assessment Sites tAD
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f ZA Thin riparian area

/

0 100 200 300 400 500 m

o/ .
Figure 4.0¢ North Branch Assessment Sites 2R2C
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0 100 200 300 400 500 m

Figure 5.0¢ North Branch Assessment Sites 202F
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0 100 200 300 400 500 m

Figure 6.0¢ North Branch Assessment Sites 26d 3A¢ 3B
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j
)

0 100 200 300 400 500 m

Figure 7.0¢ North Branch Assessment Sites 8GF

i
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y

4C Bridge on MacKay Road

4A Confluence of Patten Brook with North Branch LaHave

field RA

Figure 8.0; Patten Brook Assessment Sites 44D
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=N

tation change

4K Water is deeper with significant undercutting

4 H Residential poultrgfarm

4E Substrate change

Figure 9.0g Patten Brook Assessment Sites dBL
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=N

45 Substrate change

4R Between braiding

4(QBetween braiding

4PSmall confluence

4N Upstream from braiding

4M End of alder swale

Figure 10.0; Patten Brook Assessmeisites 4M¢ 4S
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=N

1 a ... 4YRiffle and straight run
47 Small confluence : -

4X Pool and menandar

4W Shallow and narrow

4| Large pool and small confluence

AT Abandoned braid

Figure 11.0; Patten Brook Assessment Sites ¢1Z
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Figure 12.0; Patten Brook Assessment Sites 444DD
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