V. Results

Data Compilation of the 22 Eco-reaches of the Hamnmal River
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A. Main Stem of the Hammond River
1. The Hammond River in Markhamville

Figure 23. Markhamville facing up river of the Hammondvale dgye.
Well vegetated banks are present on either sideeofiver casting a
significant amount cshade on the rivetPhoto: & Prosse

Description: Main stem (66901), Markhamville reach (Figure 28any
fingerling tributaries converge within an incisiptateau; this is where the mail
stem of the Hammond River is born. The upper meetites are designated ag
cold water area with summer afternoon temperatit8C. The land use in thig
area is predominantly agriculture with large traafttand slowly becoming

abandoned (Figure 24).
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Provisional Water Classification: Markhamville
Reach is a clash (excellent water quality). There
are no point source pollution discharges in this
portion of the Main Stem. Average dissolved
oxygen content in 2008 was 8.63 mg/L which is
slightly below the optimal level of 9.5 mgH.

coli levels are normally as they naturally occur,
however water quality data indicates a spike in
levels (above 50 MPN’s) following field
fertilization and precipitation. Working in
conjunction with partners and stakeholders within
the watershed these spikes can be eliminated.

Habitat Classification: Markhamville Reach has
an actual score of 86 (excellent). This portion of
the main stem is crucial cold water (€C3

habitat for aquatic life.

Previous Work (refer to appendix B,C,D,E,F):

In 2005, a presence/absence electrofishing survey
was conducted to determine the general
composition of fish populations.

In the summer of 2008, crews revisited the
Markhamville site where they conducted 500
metres of stream habitat assessments. Dissolved
oxygen was measured and found to be 8.63 mg/l

1 just slightly below the recommended 9.50 mg/L.
b dH was found to be at the high end of the normal
> range at 8.38.
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Figure 24. The eco-reach of Markhamville on the furthest gzt section
of the Hammond River, New Brunswick. Map drawmgssNB GISMap
S. Campbe

In early fall of 2008 a benthic macro-invertebrapdlection was
performed on this stretch to determine the ovevater quality (Campbell,
O’Keefe). Water samples were also taken alongstinetch five times in 1998
and once in 2007 and 2008. Studies in 1998 cordltitere was a significant
E. coli spike during the late summer months and receditigafiall months,
indicating the elevations was caused by farmingtmas. The water quality
sampling and benthic testing was performed in ceraon with DENV (Figure
25))
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SITE CHARACTERISTICS
Eco-reach Area (Ha): 6049.43
Drainage Area (Ha): 6049.43

Tributaries: North Branch, Fowler Brook, Duffy
Brook, Culligan Brook.

Substrate: 40% rock, 23% rubble, 14% gravel,

11% sand and fines with 1% boulder present.
Minor siltation was noted throughout the region.
The substrate along this eco-reach was found to be
good redd material for Salmon, as it had a high
concentration of rubble and gravel with little fine

Flow: (1.27 ft/s) Flow is strong throughout the
year, as this section has a considerable slope
allowing water to pass quickly. During peak flow
time water passes through this section of the river
at an increased rate raising water levels above the
banks of the river.

Bank Stability: Shallow slopes, well vegetated
allowing for water to pass over the banks with no
major signs of degradation.

Stable: 75% Bare and Stable: 11% Eroding: 14%

Water Clarity: Good, slight tannin in the water
creating a deep brown to red colouration during
the mid summer to late fall months.

Habitat types: Riffle/Run 34%, Pool 66%

Riparian Area: Good, dense alder and willow
showing sign of successional advance as maple
and ash are appearing to take the place of the
shrubs with much larger rooting systems



Figure 2E. Work performed along the Markhamville eco-reachtt@upper Hammond River. Map drawn using DNR Gda.
Map S. Campbell
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Figure 26. The Hammond River at its furthest reach, Markhide)New
Brunswick. Photo S. Prosser

Stream Bank Vegetation:bare 12% grasses 14% shrubs 36% trees 38%

Crown Closure: 65% surrounding the shrubed regions and 60% arthend
softwood/ hardwood mix.

Species: (Most to least dominant)
Speckled alder, white spruce, balsam fir, red mdpéek spruce, black ash, an
tamarack.

Age Class:Mature alder and willow mix with hardwood saplifgsginning to

appear (Figure 26).
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Riparian Rating: Good

Action Plan: The following actions will protect
and sustain aA classification

Improved fertilization techniques: will help
control anyE. coli spikes.

Develop educational packages on agricultural
best management practices (BMPSs): being
delivered to area farmers via kitchen table
meetings to help promote awareness, to improve
fertilization techniques through a shared learning
process. With a focus on illegal dumping,
fertilization and overall land use.

A property along Markhamville reach received
a substantial clean up in the late 90’s with all
garbage removed. As of 2008 the illegal dumping
has continued on this property. It is recommended
that this site be reported to the illegal dumping
hotline as the previous efforts of the HRAA had
no effect on the mindset of the offenders.

More planting is required along areas heavily
used for agricultural land

Meet with local environmentalist Mark
Connell to discuss issues and concerns within the
watershed.

Establish baseline data for juvenile densities
through closed site electro-fishing along narrow
section of the Markhamville reach

Conduct further stream habitat assessments
covering a higher percentage of the reach.

d



2. The Hammond River, Mill Brook Region

Figure 27 Upriver aspect of the Hammond River below Mill Bko A
strong riparian zone is present on the right batilenthe left consists
mainly of grasses and small shrutidhoto: S. Prosser.

Description: Hammond River below Mill Brook (66901), Perryésach. The
river in this reach meanders through a V-shapel@yakgment (Figure 27.).
The volume of water increases substantially withia reach (>50%) due to thg
influence of several tributaries with the largesing the North Branch of the
Hammond River. Land use in this reach is predorelgatgricultural. A
significant shift is being noted as many channetsd@veloping through this
region minimizing the overall flow and water deiigure 30).
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Provisional Water Classification: Perry's reach
(Main stem below Mill Brook) is a clag (good
water quality). The dissolved oxygen levels are
above recommended limits (9.5 mg/L). There are
no point source pollution discharges within this
portion of the main stem. However, water quality
data indicate&. colilevels exceed aA class

upper level limit (50 MPN'’S) on a regular basis.
Working in conjunction with farmers in the area a
classification ofA (excellent water quality) can be
attained prior to final classification.

Habitat Classification: Perry's Reach has an

actual score of 79 (good). This reach is designated
a cold water area with afternoon temperatures
<20.9C. Also, median bed size and redd counts
indicate a significant spawning area with
approximately 30% of the river's salmon

spawning capacity within this reach. The riparian
area becomes fractured mid-way through the reach
and embeddedness is likely to be an ever
increasing problem. The potential score for this
reach is > 80 (good-excellent).

Historical Points

During late summer 2008 a local DOT
crew began removing the Hillsdale Bridge on
route 111. This bridge is known as the Hammond
River 7 within DOT. The foundation of the bridge
was left in place while the road top and spans were
completely removed and replaced. All work was
complete by winter 2008 and during this time no
in stream structures were worked on.



Figure 2&. The Mill Brook region eco-reach, located on theampgammond
River, New Brunswick. Map created using SNB Gl&didap S. Campbell

Previous work (refer to appendix A,B,C,D,E,F):In 2008 summer field crews
conducted a stream habitat assessment along a&0@ siretch downriver fromn
the Hillsdale Bridge. Dissolved oxygen was fouadbé 10.35 mg/L well above
the recommended 9.5 mg/L. Water quality sampliag een conducted here
1998, 1999, 2007 and 2008 with no major issuediitksh (Figure 29).

Since early 2001, HRAA has been working closelghwivo local
landowners along this stretch to re-establish #tnedaparian zone through
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planting and restricting cattle access. Results of
the strong efforts of 2001, 2005-2008 are

beginning to show as erosion is lessening and trees
are maturing.

Juvenile density surveys were conducted
along this reach in 2006-2008, through Pollock’s
farm. Salmon fry densities rose slightly in 2008
from 7.3fry/100m? in 2007 to 11.67/100m2. Parr
densities remained consistent at 3.3/200m2 in 2007
and 3.94/100m2 in 2008. This slight increase
comes after a significant drop from the 2006
seasons at which time fry densities were at a high
58.3/200m2 and parr 4.4/100/m2. Trout densities
continued to be absent from this site following the
trends of 2006 and 2007. Other species present
were: black nose dace 31.14/100mz, pearl dace
4.98/100mz2, American eel 4.27/100mz2, white
sucker 2.40/100m?, brook stickleback, and creek
chub at 0.60/100m2.

SITE CHARACTERISTICS
Eco-reach Area (Ha): 8195.96
Drainage Area (Ha): 19084.8

Tributaries: Mill Brook, Donnelly Brook,
Hanford Brook and its tributaries

Substrate: The substrate is a mix of rock (38%),
bedrock (20%), rubble (13%), and boulder (12%)
with minor gravel (9%), sand (7%) and fines (2%).
A significant amount of siltation was found
covering the substrate creating slippery conditions



Figure 29.Work performed on the Mill Brook area eco-readtap drawn using DNR GIS datielap S. Campbell
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Figure 30. Many new channels and splits are beginning to apaleng the
Mill Brook region, with little vegetation to slow down. Photo S. Pross

Flow: (0.63 ft/s) Slow moving during the summer monthe tb shallow
water conditions, during high water events the wiaezomes turbid, flowing
at a significant rate.

Bank Stability: The banks were vegetated with steep slopes, Wioke
without were found to be shallow.

Stable: 74% Stable and Bare: 6% Eroding: 20%

Water Clarity: Slightly turbid

Habitat Type: Riffle Run 78% Pool 22%
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Riparian Area: The riparian zone was found 50%
containing a 5-10 metre buffer of mature to over-
mature spruce and fir. These areas are beginaing t
die off and erosion is present under the shallow
roots. 30% of the banks are covered in a thin 2-5
metre buffer of alder and a variety of shrubs. The
remaining 20% of the banks are covered in shallow
rooted grass, which is mowed for hay (Figure 30).

Stream Bank Vegetation bare 13% grasses 20%
shrubs 25% trees 42%

Crown Closure: The crown closure was found to
be 40% surrounding the shrubed region, 90%
surrounding the mature conifers and 0% where
solely grass was present.

Age Class:Many of the surrounding conifers are
beginning to enter a stage of die off, as they are
quickly reaching their respective age limits,
replacement should be considered as these trees
provide crucial shade

Riparian Rating: Good

SpeciegMost to least dominant)
White spruce, Balsam fir, yellow birch, red maple,
speckled alder, and Willow spp.

Action Plan: By working with stakeholder, a class
A can be achieved for Perry's Reach through:

Riparian zone restoration: various restoration
projects will be implemented with further efforts o
the two properties, Pollock’s and Smiths.

Public outreach throughout the eco-reach
addressing key land use, buffer creation, livelsto
restrictions and restoration efforts



3. The Hammond River at Tabor Bridge

Figure 31.An up-river view of the Tabor Eco-reach. Photcetakummer
2008 prior to the removal of the old Bailey briddgpham, New
BrunswickPhoto: S. Prosser

Description: The Tabor Bridge Reach (66901). A cool water reaith
afternoon temperatures <20 The region was named after the Tabors tha
once lived along the river. Evidence of the inkeatiis can still be found in a
local cemetery located along Hanford Brook.

Below the Tabor Bridge lies the Tabor pool (Fig8ig, which is an
important summer holding pool for many speciessif.fA unique rock
formation lies under the bridge in the form of dlwBhe land use in this reacl
is mainly agricultural and forest with few resideac Into this section of river
flows Hanford Brook and Scoodic Brook, two majabttaries to the river

Provisional Water Classification: Tabor Bridge
Reach is a clash (excellent water quality). There
are no point source pollution discharges withis thi
reach and dissolved oxygen levels are above the
recommended limits (9.5 mg/LE. colilevels are
normally under the upper level limits (50 MPN'S)
for classA water.

Habitat Classification: Taber Bridge Reach has an
actual score of >77 (good). This is a cool water
reach <21C. The reach has several good holding
pools to aid fish in their accent to spawning areas
Spawning areas in this reach are limited; however
the available habitat does provide good quality
nursery areas for juvenile salmon. The potential
score for Taber Bridge >80 (good) reflects the
actual score quite closely.

Previous work (refer to Appendix B,C,D,E,F,G):
Work conducted in the eco-reach of Tabor has been
heavily focused, but not limited to, the area
surrounding the bailey bridge over Tabor Pool. In
the late 1990’s this pool was utilized as a paint f
broodstock collection, as its depth was great and
itaccess was optimal. HRAA has since moved away
from using this pool as a collection site due $o it
distance from the Centre and the fact that current
netting was unable to reach the bottom. A second
pool located above the Tabor bridge pool was used
N for broodstock purposes however; it too was
discontinued as it was much too large of a pool to
seine.

greatly influencing water quality (Figure 32).
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Figure 32. Boundaries of the Tabor Bridge region eco-reaatgtied on the
upper Hammond River, New Brunswick. Map creatadgiSNB GIS data
Map S. Campbell

Beginning in 2005, summer crews worked along sinstch
performing beach sweeps, as this area was frequesgd by the public.
Annually, HRAA removes truckloads of garbage, divey it from entering the
river. The two locations on which HRAA focusedeforts were the Tabor
Bridge pool and the Silver Hill Pool. These twap[mare often host to visitor
for swimming and partying.

Adult assessments using the swim through and Meswant
methodology have been focused along this reacingltine fall months. Key
pools surveyed have been: Silver Hill, SherwooR@bhichaud’s, Tabor,
Swimming hold, Smiths, Kilpatrick’s, station, an@ih pools.

Tabor Pool is also a point of frequent stockinguetnile Salmon:

2005- 450 Parr

2006- 1860 Fingerlings
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2006- 1890 Parr
2008- 5000 Fry

In 2008, a benthic assessment was performed
along the Tabor section to determine water quality

In the summer of 2008 a contractor working on
behalf of DOT began the installation of a permanent
bridge, replacing the historical bailey bridge.
Throughout this project many incidents occurred as
proper consultation was not undertaken with HRAA
and its membership, including the destruction of
much of the rock face. HRAA began working with
the contractors to develop a working relationship.
Work continued through the summer, fall and into
the winter months, as many delays occurred.

In the winter 2009 work ceased with the
installation of the spans. A new road system was
also created to minimize the turn leading to the ne
bridge on the Saint Martin’s side of route 111.eTh
bailey bridge is slated to be removed in 2009t as i
poses a potential hazard to the public. DOT well b
heading the removal operation. This removal also
threatens the salmon pool below with a mixture of
sediments and infilling with rock.

SITE CHARACTERISTICS
Eco-reach Area (Ha): 7750.64
Drainage Area (Ha): 26,835.41

Tributaries: Germaine Brook, McGonagle Brook,
Scoodic Brook

Pools: Silver Hill*, Sherwood’s*, Robichaud’s*,
Tabor*, Swimming Hole*, Smith’s*, Kilpatrick’s*,
Station* and Twin*. { Denotes adult assessment
site)



Figure 33. Work performed along the Tabor bridge eco-reddlap drawn using DNR GIS datislap S. Campbell
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Figure 34. Unique rock feature above the Tabor Bridge pomirgo the
installation of the bailey bridge replacement 0020Photo unknown

Substrate: The substrate is comprised of a combination df (84.5%)
rubble (24.5%) and gravel (11.5%) with little beck@10%), boulder (8.5%)
sands (7%) and fines (4%).

Flow: Flow remains consistent during the summer mornghhia part of the

Water Clarity: slightly murky during high water
levels, although good visibility during calm, low
water conditions.

Habitat Type: Riffle/Run 92% Pool 8%

Riparian Area: The upper reach of the Tabor
section of the river was found to be less inhabited
the lower portion. The upper eastern portion ef th
river was predominantly immature mixed forest
cover with some agricultural use maintaining a
buffer of more than 10 metres in most locations.

On the lower western portion of the reach there was
a higher concentration of agricultural land uséhwit
no significant buffer for the most part.

Stream Bank Vegetation:bare 12% grasses 38%
shrub 26% tree 24%

Crown Closure: Crown closure remains rather
consistent throughout at 55% as there are large
tracts of land without substantial vegetation.

Age Class:Predominantly classified as immature,
as the species present along this stretch aredonge
lived species and are currently in the first 40% of
their life expectancy. Die-back will be observed a
there will be a shift in the composition of thedst
surrounding the river while the pioneer specie®fad

river is mainly a run section. During high wateistarea can see a significant out.

rise in water levels and velocity. Key pools aldhig stretch help to regulate
the flow, maintaining a more consistent flow durmgor rain events.

Bank Stability: The banks were vegetated with moderate slopese Wiuse

without were found to be shallow.
Stable: 63.5% Stable and Bare: 10% Eroding: 26.5%
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Riparian Rating: Fair

Species(Most to least dominant)
White spruce, Red spruce, Balsam fir, Red maple,
Yellow birch, Ironwood, and Tamarack



Action Plan: An A class of Tabor Bridge Reach can be maintained or
improved through:

Restoration of fragmented riparian areas: thusaiegwnnatural erosion
and embeddedness.

Stakeholder consultation for improved land usenegkes: will help
restore and maintain habitat.

Continue adult assessments along noted pools amstiogeebaseline data o
overall populations.

Monitor brine line as it passes under this reachlas a chamber located
on each side of the river.

Continue efforts on Sherwood’s pool bank restoratising new
technology.

Monitor possible twinning of brine line by AMEC @BCL
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4. The Hammond River at Cusack’s Bridge

Figure 3. Cusack’s Bridge eco-reach, photo taken with anivgr view
from Cusack’s BridgePhoto S. Prosser

Description: Main Stem (66901), Cusack’s reach (Figure 35.)s i$a cool
water reach with temperatures €21 As the river descends through this
portion of the valley, the land use changes froedpminately agriculture to &
more natural forested state. Much of this sectionver is as it naturally
occurs.

Provisional Water Classification: Cusack’s Reach is a cladgexcellent
water quality). There are no point source pollugischarges within this reacl
the dissolved oxygen levels are normally abovemsuoended limits (9.5

mg/L) andE. colilevels are under the cla&supper level limits (50 MPN'’S).

=]
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Habitat Classification: The Cusack’s Reach has an
actual score of >70 (good). Most of the reach ig as
naturally occurs. The river flows through a U
shaped valley creating a wide reach with shallow
riffle units and a rock/rubble substrate. Juvenile
salmon are utilizing this area which is indicatgd b
a number of small pools which dot this reach. The
potential score for this reach is >80 (see action
plan).

Historical Points: Originally there was a bailey
bridge spanning the river. However, it was too
hazardous due to the width of the river. This dpeid
was removed and placed above Tabor pool.

Previous work (refer to appendix B,C,D,E,F,G):

In 1998, HRAA collected water quality data along
Cusack’s reach; 3 times. Two samples were taken
in the month of July, one at the beginning and one
at the end followed by another a month later. The
results of the three were compared with very little
variation. This site was re-visited in 2007 at ethi
point only one sample was taken and compared to
the results of the 1998 samples. Once again very
little variation was found. Further sampling was
conducted in 2008. The results all indicated this
eco-reach contained good water conditions;
however, there is still significant room for
improvement (Figure 37.).



Figure 3€. Cusack’s eco-reach covering Smithtown and Titlesvilew
Brunswick. Map created using DNR GIS daap S. Prosser

SITE CHARACTERISTICS
Tributaries: Brawley Brook, Salt Springs Brook, South StrearadBr, and
Titus Brook.

Eco-reach Area(Ha): 13157."
Drainage Area (Ha): 39993.:

Pools:Cusack’s* Titus Mill* ¢ Denotes adult assessment kite
Substrate: Heavy substrate consisting of mainly rock (35%hhie (25%) and

gravel (13%), with little boulder (12%), sand (8%¢drock (5%) and fines
(3%)..
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Flow :( 0.93ft/s) Slow moving during the summer
months through a moderately shallow run. During
high water events the water velocity increases
significantly.

Bank Stability: The banks were vegetated with
vegetation on steep slopes.
Stable: 100%, Stable and Bare: 0%, Eroding: 0%

Water Clarity: Clear, although the water depths
make the water appear murky.

Habitat: Riffle/Run 92%, Pool 8%

Riparian Area: The riparian zone surrounding the
Cusack’s reach is consistently healthy. The aea i
dominated by forest land with intermixed large
tracts of agricultural land, mainly hay fields.
Throughout this area there is increasing
development of housing. The forested sections are
found to be highly stable with very little sign of
erosion. Majority of the trees are mature with a
strong developing understory. The overstory
consists mainly of intolerant softwoods and hard
woods, while the understory is slowly developing as
a tolerant hardwood forest. Much of the agricdtur
land is without a buffer creating concern about the
large scale erosion that frequently occurs.

Stream Bank Vegetation bare 3%, grasses 52%,
shrubs 21%, trees 25%

Crown Closure: The crown closure was found to
be 80% surrounding the river. The surrounding
slopes cast large shadows across the water
increasing the effect of the surrounding trees.



Figure 37. Work performed along the Cusack’s eco-reach. Wagn using DNR GIS dat®dap S. Campbell
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The grass region surrounding the river has a atosfitess than 5%. Terrain
has aided in keeping the dwellings a reasonabtardie from the water and
has left a large percentage of the riparian ar@&tinThis reach should be
maintained.

Age Class:Many of the surrounding conifers are beginningnter a stage of
die back, as they are reaching their respectivdiaus

Riparian Rating: Good

Species(Most to least dominant)White spruce, Balsam fellow birch, red
maple, speckled alder, and Willow spp.
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Action plan: This reach needs little improvement,
however to maintain an A class these actions must
be taken:

Improved land use techniques: at the bottom of
the reach are required for the restoration of minor
riparian fragmentation. Community awareness and

involvement: as the river descends through the
valley, residential dwellings become a more
common occurrence, however the

Improvements on the upper portions of the
river: will aid in elevating this habitat to its
maximum productivity



The Hammond River at Smithtown Bridge

Figure 38.Smithtown eco-reach up-river from the covered ljdghowing
shallow water levels and a strong gravel/rock sabstPhoto S. Prosser

Description: Main Stem (66901), Smithtown Reach (Figure 38)sT$a cool

water reach with afternoon temperatures®€21ITI'he river continues to increast

in width through most of this section of the riv€he land use within this area
includes recreational, agricultural, residentiad amall industrial activities
(Figure 39).

Provisional Water Classification: The Smithtown Reach is a class

(excellent water quality). There are no point seysollution discharges within
this reach and the dissolved oxygen levels are alblyrabove the
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recommended limits (9.5 mg/LE. colilevels

are under the clags upper level limits (50
MPN'S).

Habitat Classification: The Smithtown Reach
has an actual score of >70 (good). This is a cool
water reach with afternoon temperatures*€21
Long term human activities have degraded
riparian areas and substrate sedimentation
becomes a common problem in the lower portion
of the reach.

Historical Points

1999-Significant algae bloom in the summer
indicating an issue with nutrient loading possibly
through septic tanks or farming fertilization.
Since this time HRAA has continued to monitor
the area, with only small sections covered in algae
noted from that point.

Previous work (refer to Appendix

A,B,C,D,E,F,G): In 2008, there was a significant
increase in studies conducted along this stretch of
the river ranging from electro-fishing to benthic
analysis (Figure 40). Crews initially electro-

fished the Smithtown eco-reach in 2005 when a
spot check was performed, to assess which species
were present. This was the first year HRAA fully
assessed this site, although it was assessed by the
Department of Natural Resources in previous
years. In 2008, salmon densities were found to be
a low 2.0/100m2 for fry and 2.0/100m2 for parr.

No brook trout were found at this site. The total
density of fish was found to be 23/200m2 with the
highest occurrence being mature small mouth bass



Figure 3¢. Boundaries of the Smithtown eco-reach, locatechemtid
Hammond River, New Brunswick. Map created usin®3SNS data by
Sarah Campbell, HRAA 2009.

at 12/200m2, followed by small mouth bass younthefyear at 4.0/2100m2.
Also present were American eels, sea lamprey amdramn shiner (Figure 41).

A benthic sample was collected along this streic2008 to determine
water quality. Water quality was also determin@a@aigh water sampling.
Samples were taken three times throughout the sumid®98, twice in July
(beginning and end) and once in early August. Harrsamples were taken in
late summer of 2007 to compare to those of 1998lelvariation was found
between the four samples, showing consistent vgataity throughout. The
overall results of water quality were good, howethere is still room for
improvement.
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Stocking was conducted at this site on multiple
occasions:

2005-650 Parr

2006-2250 Parr

In 2008 crews performed 500 metres of stream

habitat assessments determining the average
dissolved oxygen content was 8.99 mg/L slightly
below the recommended 9.5 mg/L. The pH along
this stretch was also found to be 8.78, within its
respective limits, but on the high end of the range

SITE CHARACTERISTICS
Eco-reach Area (Ha): 2393.08
Drainage Area (Ha): 42,386.14

Tributaries: Bater Brook
Pools: Smithtown and School house

Substrate: The substrate is a heavy mix of rock
(39%), boulder (21%), rubble (16%), and gravel
(14%) with some sand (8%), bedrock (1%), and
fines (1%). The site contained very little siltatio

Flow: (0.79 ft/s) Slow moving during the summer
months due to shallow water conditions, during
high water events the water becomes turbid,
flowing at a significant rate.



Figure 40. Work performed along the Smithtown eco-reach.pMi@ated using DNR GIS datdap S. Campbell
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Figure 41. Common Shiner found during the 2008 electro-fighsarvey
conducted along the Smithtown ~reach. Photo S. Campbe

Bank Stability: The banks were vegetated with steep slopes, Wioke
without were found to be shallow.
Stable: 70%, Stable and Bare: 23%, Eroding: 7%

Water Clarity: Very clear
Habitat: Riffle/Run 88% Pool 12%

Riparian Area: The riparian zone within this eco-reach is modéyate
vegetated. The surrounding land use is primaghcaltural and forestry. The
lower flat lands are dominated by agriculture am@lrsettlements, while the
heavily sloped regions are dominated by foresTrye different kinds of land
use create a mixed condition eco-reach where plagian zone is ideal (forestry
to unstable (agriculture). The localized agrictdtdand has little to no buffer
protecting the river system.

Stream Bank Vegetation:bare 23%, grasses 49%, shrubs 16%, trees 12%
Crown Closure: The crown closure is less than 10% surrounding the

agricultural region, 90% surrounding the mature$try section and 0% where
solely grass was present.
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Age Class:Many of the surrounding tolerant
hardwoods are immature according to their
respective age limits. Replacement will not be
required as these trees will continue to provide
crucial shade and valuable habitat.

Riparian Rating: At Risk

SpeciegMost to least dominant)
Yellow birch, Sugar maple, Red maple, Balsam
fir, Red Spruce, White spruce, and Poplar

Action Plan: A classA for the Smithtown Reach
can be maintained through:

Restoration of degraded riparian areas: various
restoration techniques to be implemented.

Study sedimentation problems: will provide
information for action items.

Through stakeholder consultations develop
improved land use techniques: for improved
habitat and water quality.

Maintain water and habitat quality.

Develop a strong public outreach program for
this reach outlining the importance of proper use
of fertilizers and riparian zone health and corginu
to monitor algae, as well as one directed toward

)the education of developers to ensure BMP’s are
followed.

Continue Fish density surveys to monitor
juvenile salmonid populations.

Monitor new housing development



6. The Hammond River at French Village Bridge

Figure 42. An up-river aspect of the French Village eco-reastimwing
strong right banks with heavy vegetation and a wksk bank with
minimal vegetation.Photo S. Prosser.

Description: French Village Bridge (66901), Steele’s Reach wiitgl way
through agricultural areas for its entire lengtly(ife 42). This is a cool water
reach with afternoon temperatures < 2@.9This area is widely used by the
surrounding community for recreational, agricultad business purposes
(Figure 43).

Provisional Water Classification: Steele’s Reach is a cladgexcellent water
guality). There are no point source pollution degjes within this reach and
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dissolved oxygen levels are above the
recommended limits (9.5 mg/LE. colilevels are
normally under the upper level limits (50 MPN'S)
for classA water.

Habitat Classification: The Steele’s Reach has an
actual score of >60 (fair). Chronic land misuse
such as the large scale collection of top soigdar
gravel pits, as well as long term recreational use
and farming have degraded riparian habitats.
However, with the help of stakeholders (farmers),
substantial portions of this habitat are being
reclaimed and will be restored for the benefit of
the river. Long term potential score for this reach
is >70.

Historical Points

Nearing the deep hole there was once a
campground, but is no longer in use and very little
evidence remains.

Along this reach there is a considerable
amount of small self contained pools, which at one
point contained goldfish.

In 2006 a transport truck carrying a load of French
fries lost control dumping its contents off the
bridge and into the river below. Efforts were put
forth to remove boxes and plastic, but the french
fries were left in the water. This caused a méss o
nutrients to flush into the river system. The
effects of this action were seen weeks following
the incident. An oily film was noted for many
days following the spill proceeded by a buildup of
foam like decomposing material accumulating
along bends and in slow moving pools.



Figure 43. French Village eco-reach spanning through Frefiltdge, New
Brunswick. Map drawn using DNR GIS dakdap S. Campbell

Previous work (refer to Appendix A,B,C,D,E,F,G):In 2008, a number of
assessments were conducted along the French Vdtegteh. A total of 500
metres of stream habitat assessments were perfatovedriver of the French
Village Bridge. Dissolved oxygen was found to bghdly low at 7.96 mg/L
(below the recommended 9.5 mg/L) and the pH wasdda be a safe 8.92
(Figure 44).

This was the first year HRAA electro-fished thitesalthough it was
assessed through Department of Natural Resourgaswious years. Salmon
densities were found to be low with 1.0 fry /100artl no parr. No brook trout
were identified at this site. The total densityfish was found to be 15/100m2

with the highest occurrence being mature small mbass at 7/100m2,
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followed by black nose dace and brook
stickleback with 2.0/100m2. There was also a
small portion of young of the year small mouth
bass, white sucker and creek chub with densities
of 1.0/100m2 each.

A benthic sample was collected in 2008, in
conjunction with DENV and submitted to CRI to
determine water quality. Water quality samples
were taken in 1998 with two being taken in July
and on in August. Very little change was noted
throughout the three samples. The DENV also
uses this site for sampling on a regular basis.

This also has been a site for stocking
juvenile Atlantic salmon.
20076570 Unfed fry

The focus along the French Village reach
has been towards restoration of farm land riparian
zones. For many years, the HRAA has worked
along the Duffy property to establish a vegetated
buffer. From 2004 through 2006, HRAA worked
at planting this stretch with some survival of
willow. The landowner has continues to express
interest in planting along his property, for feér o
further land loss from erosion. This stretch is
extremely important as it receives considerable
stress from high water velocities and strong flows
of ice during the late winter and early spring.

SITE CHARACTERISTICS
Eco-reach Area (Ha): 3398.11
Drainage Area (Ha): 45784.30

Tributaries: Bradley Brook, and its tributaries.



Figure 44. Work performed along the French Village eco-reaktap created using DNR GIS dadap S. Campbell
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Figure 45. Results of a truckload of French fries spillingpi the

Hammond River at the French Village Bridge. Tlpslsesulted in an oily
film developing over the downstream portions of tiver and a thick build
up of decomposing material floating to the surfaeoto S. MacKay 2006

Substrate: The substrate is a mix of rock (26%), sand (23U)ble (22%), and
gravel (15%), with minor gravel (9%), boulder (8&6)d fines (7%).

Flow: (0.50 ft/s) Slow moving during the summer montir@tigh a moderately
deep run, during high water events the water vglaacreases significantly.

Bank Stability: Vegetated banks are highly sloped, while thoskowit

vegetation were found to be shallow.
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Stable: 71%, Stable and Bare: 7%, Eroding: 22%

Water Clarity: Clear, although the water depths
make the water appear murky.

Habitat: Riffle/Run 89% Pool 11%

Riparian Area: The French Village reach is
dominated by agricultural land, primarily hay
fields. Very little major rooting vegetation was
found throughout this area, causing great concern
to the overall stability of the banks. Many banks
along this stretch have become eroded over time
and their slopes have become steep and hazardous.
Areas where trees were present appeared to be
highly stable as they contained large vegetation
and a high concentration of bed rock.

Throughout the fields there are several
small natural ponds. The ponds are refreshed
multiple times throughout the year as high water
events occur. Along several portions of the river
the dwellings and farmland shift back from the
river as the road bends away and the grasslands
become more characteristic of wetlands.

One local attraction in this area,
Sherwood’s Deep Hole, has been degraded over
many years of misuse. For years, locals have used
this well known pool as a swimming location
causing minimal damage. However, annually the
overall impact of the visitors has become quite
severe. Access to the Deep Hole is through a
riparian flood plain. The flood plain, which was
stripped of its topsoil years ago, has been left to
develop naturally. Its current condition is weak as
it contains only grasses with shallow rooting.



Over years of access through this field, many sroatl systems have
developed. At times up to 15-20 vehicles can badaqgearked at the end of the
trails. These trails have slowly worked ruts amshthes into the landscape.
These indentations have become compacted and wateable to infiltrate the
ground. The water tends to pool up, making the mgaoft. As more vehicles
pass through the pools, the ruts become deepeitrdihgsystem is constantly
allowing sediment to flow freely into the river. &lrails are not only
detrimental to aquatic habitat, but have beconeriawss safety concern to the
public that utilizes them. Many of the existingilsare no longer accessible by
car or small truck, but now require a large 4x4kruncreasing the damaging
effects to the riparian zone.

Over many years, this area has been subject tarng@arable damages| .

If these actions are not corrected, the impactrthégian zone has on the river
and its inhabitants will be dire. The damage isrestricted to the trails, but
extend to the Deep Hole. Many vehicles do not miadceethis location but

SpeciegMost to least dominant)
White spruce, Balsam fir, yellow birch, red maple,
speckled alder, and Willow spp.

Action Items: An A class can be maintained for
Steele’s Reach through:

Create a partnership between HRAA and
NBATVF (New Brunswick All Terrain Vehicle
Federation) to work towards funding to create a
sustainable trail systems around the Deep Hole.
Continue planting efforts along the Duffy’'s
hay fields. Partner with Ducks Unlimited to create
Wetlands.

Develop a strong presence within the

ATV'’s are frequently crossing the river at the erfidhe trail system to get to thecommunity, working with local landowners, with

swimming hole. Large quantities of rock and sanekhaeen loosened by the
ATV’s and have moved downstream by the currentiogusew pools to occur
and old pools to become in filled.

At the Deep Hole, there has been rampant destruatid pollution,
deteriorating the pristine nature the pool once lkkada weekly or bi-weekly
basis, the HRAA visits the site to monitor, promptsblic awareness and clear
up the garbage and potentially hazardous matehatshave been left behind.

Stream Bank Vegetation bare 5%, grasses 83%, shrubs 5%, trees 6%

Crown Closure: The crown closure was found to be 90% surrounthegiver.
The surrounding slopes cast large shadows acresgdter increasing the effeg
of the surrounding trees. The grass region sudimgrthe river has a closure g
less than 5%.

Age Class:Many of the surrounding conifers are beginningnter a stage of
die back, as they are reaching their respectivdians

Riparian Rating: At Risk
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an emphasis on farmers and developers.
Continue partnerships with land owners and
follow up on progress.
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7. The Hammond River at HRAA Conservation Centre

levels are normally above the recommended limit
(9.5 mg/L).E. colilevels are normally under the
upper level limits of (50 MPN'’S) for clags water.

Habitat Classification: The actual score for
Anglers Reach is >70 (good). This completely tidal
reach runs through a flood plain to estuarial water
The species which inhabit this area are diverst wi
warm water afternoon temperatures €4Many
warm water species are residents while cold water
species (salmonids) run through this reach at
different times of the year and early run fish hold
where cold water influences this warm water area.

Historical Points

Home to the HRAA, located on a
decommissioned bridge abutment.

This section saw an oil truck fall into the river,
with most of the spilt oil burned up.

Previous work (refer to Appendix B,C,D,E,F):
This particular stretch of the river has undergone
Figure 46. An up-river aspect of the HRAA eco-reach, showiegg runs| | significant amounts of work as it is an area of

with strong right banks and weak left bani&hoto S. Campbell concern and in close proximity to the centre.

Erosion has been a long standing issue along this
Description: (Conservation Centre) Anglers Reach (66901),ithike last stretch as water velocities increase and riparian
reach on the main river before it becomes estugfiglire 46). The water is | zones decrease. HRAA has been planting trees and
cool to warm in this reach. This portion of theeriis tidal and is inhabited by willows along farmer’s fields since the early dajs

a diverse variety of species. The land use rarmges &gricultural, recreational the association. Within recent years a strong push

and residential activities(Figure 47). has been placed on planting these fields. Since
2005 planting has been a major priority along this

Provisional Water Classification: The Anglers Reach is a claAs stretch and continues to be as the riparian zames a

watercourse (excellent water quality). There arelinect point source slowly beginning to be re-established (Figure 48).

pollution discharges within this reach (see PalBreiok). Dissolved oxygen
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Figure 47. Eco-reach of HRAA located in Nauwigewauk, New
Brunswick. Map created using DNR GIS diMap S. Campbe

Since 1998 HRAA has been using a small pool latate the
confluence of Palmer Brook to collect adult salmomhese salmon ar
spawned and released back into the river systentg wieir spawn is reared 4

the Mactaquac Biodiversity Facility. These spawm later released into the

system usually as unfed fry.

Stocking has occurred on this stretch, with ahfbeing released ne
the Palmer brook confluence, from which they oramae.
20087001 Fry

For many years the HRAA, in co-operation with ASfas invited
schools to take part in rearing juvenile salmorhmittheir classrooms. OnNg
they have become fry, classes come to this reachralease their fish

Water quality samples were taken along this
stretch 3 times in 1998, two in July and one in
August. In 2007 and 2008 one sample was taken
each year and compared to previous year’s results.
Very minimal variation was found during these
studies.

In 2007, a Hydro-lab was installed on the
bank adjacent to the HRAA centre. The Hydro-lab
was set to collect 5 water quality parameters:
Dissolved oxygen, turbidity, water temperature, pH,
and conductivity. Readings were taken at a set
interval throughout July and November. All data
collected was uploaded onto a computer and
analyzed.

In 2006 a drogue study was conducted along
this portion of the river to determine the effeats
the tidal influence oik. colilevels. It was found
through this study that there was very minimal
impact of the tides and a downstream source was
not responsible for the bacterial spikes that aecur
along the lower river system. It was also
established that the tides occur at HRAA
P approximately 2-3 hours behind the Rothesay Yacht
tClub.

In 2008 a 500 metre stream sweep was
arconducted and found dissolved oxygen levels in
mid-summer to be slightly below the recommended
9.5 mg/L at 8.77 mg/L and pH to be normal at 7.99.

SITE CHARACTERISTICS
€Eco-reach Area (Ha): 2186.92
" Drainage Area (Ha): 47971.20

Through this effort thousands of fry are addechtoriver each year.
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Figure 48. Work performed along the HRAA eco-reach, wittirarsg emphasis on the confluence of Palmer Brdd&p
created using DNR GIS datdap S. Campbell
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