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1. Restoration Plan Objectives

The intent of the Medway River Tributaries Fish Habitat Restoration Plan is to provide a strategy to
improve fish habitat conditions to increase fish populations within the river system on a watershed-
wide basis. The plan will focus on how to improve watershed conditions for fish while also taking into
consideration water quality and adjacent land uses by other resident plants, wildlife, and humans. By
taking a watershed-based approach to restoration, Medway River Salmon Association will gain a
comprehensive look at restoration needs, and determine specific activities that can be undertaken to
improve habitat and environmental conditions. Due to the large size of the watershed Medway River
Salmon Association has decided to break down the watershed into smaller sub watersheds.

Objectives

Specific Goals

The main objectives of the project are as follows:

To assess the existing condition of fish habitat within the chosen sub-watershed
To determine likely limiting habitat factors and fish habitat restoration needs

To develop a strategy with regard to various projects and activities that can be
undertaken to restore and improve the habitat on a sub-watershed basis

This document will be used to guide any future fish habitat restoration,
conservation, and/or stewardship initiatives in the area.
1 Research and compiling of data and information for the sub-watershed

area

1 Establish a ground-truthing plan, and acquire maps of the sub-watershed
area

9 Completion of surveys and assessments including: connectivity surveys
and assessments, water quality sampling, habitat assessments, riparian
health assessments, and land use surveys

9 Compilation of data and information collected
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2. Introductory Information i Medway River Tributaries

Location in province (town[s],
county, and region)

2 | Watershed area (square km)

Watershed: Herring Cove / Medway Watershed
Location: Queens County; Nova Scotia Southern Upland
Region

Nearest Communities: Mill Village, Charleston

The Herring Cove / Medway Watershed is approximately
2100km?,

Tributary sub-watersheds assessed in 2013:

1. Tumblingdown Brook sub-watershed i 15.4km?

2. Wentworth Brook sub-watershed i 73.3km?

3. Salters Brook sub-watershed i 275.0km?

4. Glode Meadows Brook sub-watershed i 15.6km?

5. Mink Trap Brook sub-watershed i 49.8km?

Watershed drains into (include
coordinates of confluence)

Distance of watercourse mouth from
ocean (km)

The Medway River tributaries assessed in this report are a
partial receiving environment for the Herring Cove /
Medway Watershed. The Medway River tributaries drain
into the Medway River at: )
1. Tumblingdown Brook sub-watershed i N 44”9647.590

W 064”3964 8 . 3

2. Wentworth Brook sub-watershed i N44"116 5¢& . 9
Wo064°436 6.5

3. Salters Brook sub-watershed i N 4401 006 3®.872
W064°396 54. 93

4. Glode Meadows Brook sub-watershed i N 4401 06 B
W 06440 6 30

5. Mink Trap Brooke sub-watershed i N 44%8 6 44. 40
W064°396 5.6

. Tumblingdown Brook sub-watershed i 20.5km

. Wentworth Brook sub-watershed i 31.9km

. Salters Brook sub-watershed i 23.8km

. Glode Meadows Brook sub-watershed i 25.4km
. Mink Trap Brook sub-watershed i 17.3km

ObhwWNE




Natural watercourse width at mouth

(m)

Length of watercourse (km)

Elevation at headwaters (m)
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. Tumblingdown Brook sub-watershed i 26.6m

. Wentworth Brook sub-watershed i 32.4m

. Salters Brook sub-watershed i 64.3m

. Glode Meadows Brook sub-watershed i 15.8m
. Mink Trap Brook sub-watershed i 4.6m

O wWwNE

. Tumblingdown Brook sub-watershed i 6.3km

. Wentworth Brook sub-watershed 7 10.1km

. Salters Brook sub-watershed i 10.6km

. Glode Meadows Brook sub-watershed i 4.1km
. Mink Trap Brook sub-watershed i 3.5km

O wWNBE

. Tumblingdown Brook sub-watershed i 35m

. Wentworth Brook sub-watershed 1 62m

. Salters Brook sub-watershed i 60m

. Glode Meadows Brook sub-watershed i 18m
. Mink Trap Brook sub-watershed i 44m

ObhwNE

Elevation at mouth (m)

Lake(s) within watershed

. Tumblingdown Brook sub-watershed i 8m

. Wentworth Brook sub-watershed i 21m

. Salters Brook sub-watershed i 12m

. Glode Meadows Brooke sub-watershed i 11m
. Mink Trap Brook sub-watershed i 3m

abhwNPRE

There are 18 lakes within the 5 sub-watershed areas.

Wentworth Brook sub-watershed:
1. Wentworth Lake

Wentworth Brook headwaters
Size: 1.78 km?

Other lakes in the sub-watershed: Little Wentworth Lake
and Hills Lake

Salters Brook sub-watershed:
1. Salters Lake

Salters Brook headwaters
Size: 1.06km?
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Significant tributaries within
watershed

Most common substrate type and
size

Medway River Tributaries Fish Habitat Resation Plan, 2013

2. Horse Lake
Horse Lake discharges into Salters Brook
Size: 0.74km?

Other lakes in the sub-watershed: Upper Salters Lake,
Sheep Lake, Hell Lake, Manthorn Lake, Island Lake,
Cranberry Lake, Spectacle Lake, Rocky Lake, Patrick
Lake, Burnt Lake, Elizabeth Lake, Long Lake and Ankle
Jack Lake.

Glode Meadow Brook sub-watershed:
1. Glode Meadow Lake:

Globe Meadow Brook headwaters
Size: 0.06km?

Mink Trap Brook sub-watershed:
1. Crane Lake:

Mink Trap Brook headwaters
Size: 3.7km?

The significant tributaries within the study of Herring Cove /
Medway watershed in this lowest portion of the Medway
River nearest Medway Harbour are:

Salters Brook
Wentworth Brook
Petite Brook

Oakes Mill Brook
Tumblingdown Brook
Murray Brook

Buggy Hole Brook
Glode Meadow Brook
Dean Brook

Mink Trap Brook
Two Inch Brook
Otter Pond
Limestone Brook
Hunsegut Brook
Slatpile Brook

The substrate varies throughout the watershed: silt, fines,
gravel, cobble, boulder and bedrock.
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Soil type(s) and geological
characteristics

Average water temperature in
summer (June-September)

Peak water temperature

Medway River Tributaries Fish Habitat Resation Plan, 2013

Soils:
Halifax sandy loam and the Bridgewater sandy loam are
the predominant soils within the watershed.

The Halifax sandy loam is a light brown sandy loam over
yellowish brown sandy loam. This soil type is derived from
a parent material of olive gray sandy loam till. The
topography of this soil type is very gently undulating to
undulating and is well drained.

The Bridgewater sandy loam is a light brown sandy loam
over yellowish brown or olive brown sandy loam. This soill
type is derived from a parent material of firm and very slaty
olive sandy loam till. The topography of this soil type is
gently undulating to undulating and is well drained with an
internal drainage that is moderately rapid.

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.

Summer water temperatures are not available as the
ground-truthing and monitoring occurred during the fall
months of 2013.

Tumblingdown Brook sub-watershed i 16.1° at site T1 on
September 9, 2013

Wentworth Brook sub-watershed i 18.4° at site W1 on
September 16 and W13 on September 17, 2013

Salters Brook sub-watershed i 18.0° at site S16 on
September 24, 2013

Glode Meadows Brook sub-watershed i 14.0° at site M8 on
October 16, 2013
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pH range

Native fish species present

Medway River Tributaries Fish Habitat Resation Plan, 2013

Mink Trap Brook sub-watershed i 16.1° on September 9,
2013

Tumblingdown Brook sub-watershed: 5.14 1 5.57
Wentworth Brook sub-watershed : 4.98 1 5.66

Salters Brook sub-watershed: 4.907 5.91

Glode Meadows Brook sub-watershed: 4.851 5.78

Mink Trap Brook sub-watershed: 5.00 7 5.57

The native fish species found within the watershed are:
American eel, Atlantic salmon, Gaspereau, Brook trout,
Lake trout, Brown bullhead, Creek chub, Lake chub,

Blacknose shiner, Common shiner, Golden shiner, White
sucker, Yellow perch, White perch, and Banded killifish

17

Non-native fish species present

Smallmouth Bass in the main stem of the Medway River

18
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Endangered / threatened / at risk
species present (aquatic or non-
aquatic)

Fish stocking

COSEWIC has listed the Southern Upland Atlantic salmon
as an endangered species.

Other species at risk found in the Medway River watershed
include Blanding& Turtle, Eastern Ribbonsnake, Mainland

Moose, Redroot, Longds Bulrush, E
Golden Crest.

Spring Stocking:

The Medway River is stocked with sea-run trout as part of
the Nova Scotia Fisheries and Aquaculture spring
enhancement program, at the following sites:

Medway R., Westfield

Medway R., Lake Pool

Medway S., Brookfield

Medway R., Pleasant R.

Fall stocking:

The Medway River is stocked with sea-run trout as part of
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Angling

Medway River Tributaries Fish Habitat Resation Plan, 2013

the Nova Scotia Fisheries and Aquaculture fall
enhancement program.

Special angling restrictions within the Herring Cove /
Medway River watershed.

Artificial Fly Only:

Medway River, from the Highway 103 bridge
upstream to McGowan Lake, not including
Ponhook Lake or tributaries.

May 26 to the end of all fishing seasons.

Waters Closed to Angling:

Medway River, from a point 100m

downstream from the highway bridge at
Harmony upstream to, but excluding McGowan
Lake including tributaries.

June 1 to December 31.

Medway River, t he ALake Poc¢
from the highway bridge at highway 210 at
Greenfield, to a straight line drawn from grid
reference 352032 4903571 to grid reference
352155 4903817 (immediately above the
small island at the outlet of Ponhook Lake),
June 19 to December 31.

The Medway River has been closed to Atlantic salmon
fishing since 1997. The entire Southern Upland region has
been closed to Atlantic salmon fishery at present.
Returning salmon are insufficient in number for a self-
sustaining fishery.

In recent years, the lower main stem of the Medway River
has been closed to fishing by DFO order for all fish species
during the summertime to further protect the remaining
salmon. This general closure does not apply to the
tributaries in this study.

21

Forestry activities and impacts

The Herring Cove / Medway watershed has a long history
of forestry activities; specifically Bowater Mersey Paper
Company Limited was a major landowner since 1929 to
2013. As well, there were other numerous holdings by
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private landowners and public land. Bowater Mersey had
owned 98, 457 hectares of forested area within Annapolis,
Queenbdbs and Lunenburg Count
former Bowater Mersey land was acquired by the Nova
Scotia provincial government to become Crown land.
Development of a plan for this and other Crown lands is
detailed within Department of Natural Resources websites
on Western Crown Land.

Many streams and lakes within the Medway watershed
have been dammed to generate power, to run sawmills,
and to allow for log drives. Throughout their operation,
Bowater Mersey endorsed principles for sustainable
forests, the Stewardship Councils principles and criteria,
and the standards of the Maritime Forest Region.

However, forestry practices may have a major impact on
water quality and wildlife habitat in the area. With a lack of
healthy riparian areas, fish habitat may be destroyed due
to a rise in water temperature due to lack of shade. As well,
an increase in runoff may occur due to the decrease in
bank side vegetation. This runoff may increase the fines
found in the watercourse, filling in substrate and creating
inadequate spawning grounds. The lack of bank side
vegetation may lead to a decrease in the food supply
available for aquatic species.

22
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Urban/residential development
impacts (explain)

Agricultural impacts

Commercial and residential development within the Herring
Cove / Medway watershed is concentrated in the lower
section of the watershed between Riversdale, and Port
Medway. Upstream on the main stem of the Medway
River is the village of Greenfield and the cottage country
surrounding Ponhook Lake.

However, there is only limited recreational development to
be found, being seasonal and occasional use cabins, on
the tributaries in this study. The exceptions are the lower ¥
km. portion of Mink Trap Brook and the lower 100 meters
of Tumblingdown Brook, both of which passed through Mill
Village.

The Herring Cove / Medway watershed has very little
agricultural impacts. Queens County has approximately

1000 hectares land utilized for agricultural production.

10
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Other industry impacts

Medway River Tributaries Fish Habitat Resation Plan, 2013

Queens County has the smallest amount of arable land in
the province, and all farming within the County utilizes less
than one percent of the county land area.

Acid rain has a major impact on water quality, wildlife, and
wildlife habitat within the watershed. The source of acid
rain affecting Nova Scotia was from the historically high
industry emissions produced in Central Canada and the
U.S. Midwest. The soils in the Southern Upland were
unable to neutralize the effects of the acid rain causing a
decrease in pH of the receiving waters.

Watersheds are affected by acidification on a spatial and
seasonal basis. A pH survey was done in 1996-97 of the
entire Medway River watershed (G.L.Lacroix, 2005) found
Pheasant River, tributaries to Westfield River, and many of
the first order streams along the main river stem to have
their minimum seasonal pH below 4.5. The upper Medway
River (east and west branches), tributaries to the Westfield
River and in the Petite drainage were minimum seasonal
pH between 4.5 and 5.0. The Medway River below
Ponhook Lake saw minimum seasonal pH of at least 5.0.
More than one-half of sites had pH between 5.0 and 5.5 or
between 5.5 and 6.0 between March and October.
However, due to the wintertime acid episodes, it was found
only 40% of the sites were suitable for habitat for salmon
production. It is the acid episodes that may be the limiting
factor for Atlantic salmon spawning habitat.

As well, a low pH can cause metals to precipitate out of
soil and water where it may then accumulate in salmonids.
This accumulation causes physical stress on the fish and
may result in poor reproductive capability. Destruction of
emerging fry or successfully laid eggs may occur due to
low water pH.

A study of dissolved aluminum, pH and total organic
carbon in Atlantic Canada rivers was done (T.A.Clair,
2012) which included the Medway River. During fall
sampling, the testing of the water showed pH of 5.5 and
aluminum of 0.019 mg/L. This level of dissolved metal is
not likely to be a concern as evidenced by the successful
hatchery operations at McGowan Lake and by the on-
going sea trout fry operations at Charleston.

11



25

26

27

Historical conditions, impacts and
considerations

Barriers present on the main river
stem

Other information

Medway River Tributaries Fish Habitat Resation Plan, 2013

Acid rain mitigation efforts should target to reach the
minimum pH objective of 5.3 for Atlantic salmon in Nova
Scotia for their life stage of incubation to swim-up (White,
W. 2000),

The Medway River saw log drives for sawmilling in the late
18006s and early 19006s.

l og transportation el i minat
rugged and twisted nature of the river, with its many rock
ledges, minimized lasting damage to the watercourse. The
main river stem continued to be known for its world class
Atlantic salmon and brook trout fishery until recent times.

A power dam development at McGowan Lake had included
a fish ladder, but fish ladders of earlier design often failed
at their purpose. Today, Nova Scotia Power as owner of
the dam has been planning an improved fish ladder but
installation has not been completed (2014 was indicated
for this work).

No significant barriers are present in the main river stem
between the Medway Harbour and the confluences of the
tributaries within this study.

Waters in several tributaries are tannin- stained, due to the
presence of organic acids in watershed soil. Many
wetlands are located near these tributaries.

Climate warming poses a concern in the longer term. A
study on Nova Scotia river water temperatures (MacMillan,
2005) found the Medway River at Greenfield to be a warm
water site not suitable for salmonids unless thermal refugia
were present.

12
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Medway River Sub-Watershed Boundary Maps

13
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Map 1:

Medway River Tributaries Watershed Study, Sub-Watersheds, 2013
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Map 2:

Medway River Tributaries Watershed Study, 2013
Tumblingdown Brook Sub-Watershed
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NPS, NRCAN, GeoBase, IGN, Kadaster NL, Ordnance Strvey, Esrl Japan, METI, Esr China (Hong
Kong), swisstopo, and the GIS User Community
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Map 3:

Medway River Tributaries Watershed Study, 2013
Wentworth Brook Sub-Watershed
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Map 4:

Medway River Tributaries Watershed Study, 2013
Salters Brook Sub-Watershed
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Map 5:

Medway River Tributaries Watershed Study, 2013
Glode Meadows Brook Sub-Watershed
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Map 6:

Medway River Tributaries Watershed Study, 2013
Mink Trap Brook Sub-Watershed
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3. Labeled 1:8, 000 Maps i Medway River Tributaries

The 1:8,000 topographical maps of the watercourse found in section 3 has been divided into 5
sections representing each tributary assessed. Starting at the mouth and moving upstream, the maps
are coded to the stream assessments performed over the 2013 field season. Information regarding
each of these sites can be found in section 4: Habitat Description and Restoration Opportunities.

20
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1. Tumblingdown Brook Assessment Sites

Tumblingdown Brook Assessment Sites, 2013
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Tumblingdown Brook Assessment Sites, 2013 (Continued)
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Tumblingdown Brook Assessment Sites, 2013 (Continued)
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2. Wentworth Brook Assessment Sites

Wentworth Brook Assessment Sites, 2013

Medway, River, Road
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Wentworth Brook Assessment Sites, 2013 (Continued)
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