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Tributaries: Palmer Brook and its tributaries. 
 
Pools: Crowley’s, Steele’s, Rushton, Bridge, Turn, Bull interval Stretch pools. 
 
Substrate: The substrate is a mix of rock (35%), rubble (25%), and fines 
(16%) with minor sand (13%), gravel, and boulder (6%).  A significant amount 
of siltation was found covering the substrate creating slippery conditions.  
Areas with low flows were found to contain high concentrations of silt.  This 
section of the river is prone to significant shifts in substrate composition as the 
upper river’s eco-reaches shift. 
 
Flow:  This section of the river is a large run with significant depths making 
the surface water appear motionless at times. During high water events the 
water becomes turbid, flowing at an increased rate.  
 
Bank Stability:  The banks were found to be lightly vegetated but still not 
meeting the sustainable level this section requires. 
Stable: 26%, Stable and Bare: 3%, Eroding: 71% 
 
Water Clarity:  Clear, although water depths make the river appear murky. 
 
Habitat Type: Riffle/Run 86% Pool 14% 
 
Riparian Area:  The riparian zone in this eco-reach has been severely 
degraded by agricultural use and receives high velocities of water and ice jams 
in the spring.  It is due to these primary factors that the riparian zone is non-
existent in many areas.  
 
Stream Bank Vegetation: bare 12%, grass 43%, shrub 21%, trees 24% 
 
Crown Closure: The crown closure was found to be 40% surrounding the 
shrub region, 60% surrounding the mature conifers and 0% where solely grass 
was present. 
 
Age Class: Many of the surrounding conifers are immature.  The shrubs can be 
classified as immature, and will continue to regenerate themselves under 
current conditions. 

 
Riparian Rating:  At Risk 
 
Species (Most to least dominant) 
Willow, Alder, Red maple, Silver maple, Poplar, 
Balsam fir, and White spruce 
 
Action Plan: Much like Steele’s Reach, to maintain 
an A class: 
·  Develop a step by step restoration and 

maintenance plan: developed through 
stakeholder consultation with a goal of 
stabilizing and maintaining the status of the 
reach. 

·  Continue restoration along Palmer Brook 
confluence using natural riparian trees and 
shrubs to lessen erosion. 

·  Develop a restoration plan for Crowley’s Pool 
banks.  Large restoration is required in this area 
using new technology such as geo-textile and 
geo-grid. 
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Figure 49.  North Branch eco-reach located in the North-western point of 
the watershed, New Brunswick.  Photo S. Prosser. 

B. Major Tributaries of the Hammond River  
 1. The North Branch 

 

 
Description: The North Branch of the Hammond River (Figure 49.) (66968) is a 
cold water brook 13.1 kilometers in length. The land uses, which run parallel to 
the North Branch includes industry, agriculture and forest cover (Figure 50.). 
 
Provisional Water Classification: The North Branch of the Hammond River is 
a class A (excellent water quality). There is a potential point source pollution 
discharge on this brook with the brine pond at the Potash mine. However, 

measures have been taken that in the unlikely 
event of a spill; brine does not enter the brook, but 
is collected in a catch ditch and pumped back into 
the pond. The system is very closely monitored 
and water quality sampling is being conducted in 
the brook on a regular basis. Dissolved oxygen 
levels are above the recommended limits (9.5 
mg/L) with the exception of the hottest months of 
the year. 
 
Habitat Classification: The North Branch has an 
actual score of >75 (good). This brook has very 
little fragmented riparian areas.  There are good 
juvenile salmonid densities, as well as an 
abundance of wildlife within the riparian zone. 
 
Historical Points 
 Local Silica mine (Atlantic Silica Inc.) 
recorded a spill in 1970’s with no fish kills 
recorded.  A pond on property thought to still be a 
substantial risk of overflow causing deposits to 
enter North Branch system. 
 
Previous work (refer to Appendix A,B,C,D,E,F) 
 Water samples were taken on the mid 
stretch of the North Branch, off the Sederquest 
Road in 2008.  The samples were the first taken on 
this stretch in recent years, therefore these Figures 
are to become the benchmark for future sampling 
 The North Branch section remains 
relatively untouched throughout its run, therefore, 
few studies were conducted along this reach 
(Figure 51.).  In 2006, this site was assessed for 
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Figure 50.  North Branch in relation to the Hammond River, created using 
DNR GIS data.  Map S. Campbell 

fish populations using a spot check methodology with no noticeable difference 
in species composition.  A 500 metre stream habitat assessment was conducted 
on the lower reach of the North Branch, which found the area to be highly 
untouched and stable.  During the stream assessments this area was found to 
have numerous pools and cascades creating ideal spawning environments with a 
gavel substrate. 
 
SITE CHARACTERISTICS  
Eco-reach Area (Ha): 4839.38 
Drainage Area (Ha): 4839.38 
 

Tributaries: Fowler Brook, Cassidy Lake, Lake 
Brook 
 
Substrate: The substrate is a mix of rock (36%), 
rubble (27%), and gravel (13%) with minor fines 
(10%), boulder (8%).and sand (7%).   
 
Flow: (0.71 ft/s) Slow moving during the summer 
months due to low slope on this section of the 
river.  During high water events the velocity 
increases, flowing at a significant rate.  
 
Bank Stability:  The banks were vegetated with 
shallow slopes, while those without were found to 
be composed of loose rock. 
Stable: 85%, Stable and Bare: 3%, Eroding: 12% 
 
Water Clarity:  Clear 
 
Habitat Type: Riffle/Run 88% Pool 12% 
 
Riparian Area:  The riparian zone surrounding 
this eco-reach consists of dense forest.  The area 
surrounding the water has few dwellings or 
agricultural land.  The area is virtually untouched 
with all vegetation being natural and healthy. 
 
Stream Bank Vegetation: bare 3%, grasses 33%, 
shrubs 25%, trees 38% 
 
Crown Closure: The crown closure was found to 
be 40% surrounding the shrub region, 90% 
surrounding the mature conifers and 0% where 
solely grass was present. 
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Figure 51.  Work performed along the North Branch of the Hammond River, map created using DNR GIS data.  Map S. Campbell 
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Figure 52. A long stretch of the North Branch teeming with beaver dams 
and large holding pools for Salmon and trout. Photo S. Prosser 

 
Age Class:  The riparian zone contains a healthy mix of hardwood and softwood 
species with a variety of age classes represented.  The overall age class would be 
defined as a multi-aged class that is highly sustainable (Figure 52.). 
 
Riparian Rating:  Good 
 
Species (Most to least dominant) 
White spruce, Balsam fir, yellow birch, red maple, speckled alder, and Willow 
spp. 
 
 

Action Plan: An A class can be maintained 
through: 
·  A sustainable water and habitat quality 
maintenance plan: developed in co-operation with 
area stakeholders. 
·  Cassidy Lake division of PCS may become 
decommissioned soon. 
·  2009 proposed year for installation of a 
new brine line running along Poodiac road and 
passing under North Branch at Sederquest Road. 
·  Develop data on lake health beginning 
with Cassidy Lake.  Construct baseline data 
regarding water quality and aquatic inhabitants. 
·  Further Redd counts will be conducted 
reaching far into the North Branch. 
·  Continued monitoring of PCS and Silica 
Mine activities remaining in close relations with 
operators. 
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Figure 53.  Mill Brook eco-reach located in Hillsdale, New Brunswick.  
Photo S. Prosser 

2. Mill Brook  
 

 
Description: The Mill Brook (Figure 53.) (67037) is 7.1 kilometers in length. 
This is a cold-water brook with afternoon temperatures <20.9°C, this tributary 
is as naturally occurs. It empties into the Hammond River approximately 2km 
below the Hillsdale Bridge (Figure 54).  
 
Provisional Water Classification: The Mill Brook is a class A (excellent 
water quality). There are no point source pollution discharges on this brook 
and the dissolved oxygen data is not available. However, it is quite safe to 
assume that the levels are normally above the recommended limits (9.5 mg/L). 

E. coli levels are normally under the upper level 
limits of 50 MPN’S for A class water and 
considering the high density of beaver activity on 
this brook the results are excellent. 
 
Habitat Classification: The Mill Brook has a score 
of >89 (excellent). At this present date, the stream is 
as it naturally occurs with Speckled Trout densities 
evident throughout and juvenile salmon present in 
the lower reaches of the brook.  
 
Previous work (refer to appendix B,C,D,E,F):  
The pristine Mill Brook has received very little 
attention as it is, as it naturally occurs.  The Mill 
Brook was stocked twice in 2006 using fingerlings 
with 1860 at the first stocking location and 987 at 
the second stocking location.  This was the only 
time the brook was stocked as there is no 
information on the overall population density of the 
Atlantic salmon. 
 
  In 2008, crews assessed 900 metres of Mill 
Brook.  Crews found a pristine brook that began as 
a wetland based area and slowly transitioned to a 
lively cascading brook passing through many 
unique rock features.  The overall pH along Mill 
Brook was 8.30, slightly high but still within the 
limits (Figure 55.). 
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 1501.76 
 
Tributaries: Quigley Brook 
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Figure 54.  Mill Brook and its major tributaries in relation to the 
Hammond River.  Map created using DNR GIS data, Map S. Campbell. 

Substrate: The substrate is a mix of gravel (26%), sand (25%), rubble (18%), 
and fines (15%) with some rock (8%), boulder (8%) and bedrock (7%). 
Beginning from the saddleback Road bridge heading downstream there was a 
significant shift in substrate composition.  On the upper reaches, the substrate 
is light sand and fines, further down it transitioned into a more stable rock, 
boulder, bedrock mix. 
 
Flow: (1.14 ft/s) Moderate flow during the summer months as the depths were 
significant and the width were narrow.  During high water events velocity 
increases significantly, cascading over the large substrate and bedrock 
outcrops. 
 

Bank Stability:  The banks were found to be 
heavily vegetated on the upper reaches.  The lower 
sections move from heavily vegetated to bare rock 
banks with large vegetation set back (Figure 56.). 
Stable 79%, Stable and Bare 1%, Eroding 20% 
 
Water Clarity:  Clear, with a high level of tannin 
found throughout making the water appear dark. 
 
Habitat Type: Riffle/Run 88% Pool 12% 
 
Riparian Area: Small shrubs dominate the upper 
section of this eco-reach, as it is primarily a wetland 
with much of its area saturated by water.  As the 
stream progresses the riparian zone becomes a 
dense softwood/hardwood forest.  The trees in this 
section are setback from the stream bank as the 
exposed bedrock dominates hindering the growth of 
trees.  The forest region has been blazed with a 
heavy neon green indicating that the area 
surrounding is maintained, and landowner consults 
should occur. 
 
Stream Bank Vegetation: bare 2%, grasses 18%, 
shrubs 29%, trees 51% 
 
Crown Closure: The crown closure was 60% 
surrounding the shrub region, 90% surrounding the 
forest. 
 
Age Class:  The surrounding riparian zone contains 
a healthy mix of hardwood and softwood species 
with a variety of age classes represented.  The 
overall age class would be defined as a multi-aged 
class that is highly sustainable. 
 
Riparian Rating:  Excellent 
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Figure 55.  Work performed along Mill Brook and its tributaries.  Map created using DNR GIS data. Map S. Campbell 
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Figure 56. Large naturally occurring pool formations below cascades 
creating optimal resting habitat.  Photo S. Prosser 

 

Species (Most to least dominant) 
White and black spruce, balsam fir, red maple, white birch, speckled alder, and 
willow spp. 
 
Action Plan:  
·  Work towards obtaining an “O” classification, as this brook is highly natural 

and in pristine condition, a definite highlight in the watershed. 
·  Developing a sustainable maintenance plan with area stakeholders. 
·  The primary Landowner surrounding the brook is an industrial forestry 

company.  Connections should be made between HRAA and the owner to 

establish a working relationship and 
collaborating to maintain and promote this 
natural treasure. 

·  Establish baseline data for fish densities with a 
focus on salmonids. 
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Figure 57.  Lower Hanford Brook, with an up river perspective showing 
strong banks and dense riparian zones.  Photo S. Prosser 

3.  Hanford Brook 
 

 
Description: Hanford Brook (Figure 57) (67057) is 7 kilometers in length with 
land use consisting of forest cover. This is a cool water brook with afternoon 
temperatures <20.9°C and is as it naturally occurs. The brook empties into the 
Hammond River approximately 50 meters upstream from Tabor Bridge.  The 
upper reaches of the Hanford are long meandering flows with one cut channel 
outlining the brook as it passes through the land.  Nearing the final 1 km of the 
brook, it begins to split, showing significant signs of shifting.  Large barren 
sandy banks were noted along this stretch.  The lower section is also heavily 
used for agriculture, with various “fords” noted along the way (Figure 58.). 
 

Provisional Water Classification: Hanford Brook 
is a class A (excellent water quality). There are no 
point source pollution discharges on this brook and 
dissolved oxygen levels are above the 
recommended limits (9.5mg/L) with the exception 
of the hottest part of the year. E. coli levels are 
normally under the upper level limits of 50 MPN’S 
for class A water. 
 
Habitat Classification: Hanford Brook has a score 
of >80 (good) and is as it naturally occurs. Electro-
fishing data indicates excellent juvenile salmonids 
densities in the lower portion of this brook. 
 
Previous work (refer to appendix A,B,C,D,E): 
Hanford Brook and its many tributaries have been 
monitored for many years, as this is an area with 
good habitat.  Electro-fishing surveys have been 
conducted along Hanford itself and two of its 
tributaries; Porter and Isaac Brook.  Porter Brook 
was assessed in 2005 during which time a presence/ 
absence survey was done.  It was concluded from 
this study that the habitat within Porter Brook was 
insufficient to sustain aquatic life, as there was no 
sign of fish.  In the summer of 2007, a 1000-metre 
stream assessment was conducted to determine the 
source of the poor aquatic habitat.  Crews were 
unable to determine a point source of the habitat 
deterioration.   
 Isaac Brook has been a site frequently 
assessed through electro-fishing by the Department 
of Natural Resources.  HRAA currently has not 
assessed this site however; the data of DNR has 
been made accessible.  They found 1997 to have the 
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Figure 58.  Hanford Brook eco-reach and its many tributaries in relation 
to the Hammond River.  Map created using DNR GIS data, Map S. 
Campbell 

highest overall density with 46.3 fry/ 100 m2 and 11.9 parr/ 100m2.  Second 
highest overall salmon densities were found in the initial year of assessments, 
1981 with 43.6 fry/ 100m2 and 5.1 parr/100m2.  The lowest recorded density 
was found in 2003 where densities plummeted with 0.6 fry/100m2 and 5.1 
parr/100m2. 
 Hanford Brook itself is a relatively untouched brook passing through 
bedrock and forests.  Hanford Brook was assessed through stream habitat 
assessment in 2008, with 1000 metres covered.  The dissolved oxygen level on 
Hanford Brook averaged 9.35 mg/L slightly below the recommended 9.5 
mg/L, while the conductivity was a low 46.37µ/cm, indicating good water 
quality. 
 

 In 2008, electro-fishing surveys were 
conducted on the lower reach of Hanford Brook. 
Salmon densities were the highest of the season 
with fry at 34.47/100m² , but not exceeding the 
DNR historical maximum of 46.30/100m² and parr 
densities the second highest at 21.74/100m² 
exceeding the DNR historical maximum of 
16.30/100m².  Brook trout densities were low at 
0.59/100m².  Other species found at this site were: 
black nose dace 127.28/100m², white suckers 
18.34/100m², creek chub 6.06/100m², slimy sculpin 
4.76/100m², American Eel, and brook stickleback 
0.59/100m². 
 Stocking was performed along this brook in 
2005 with 750 parr released.  With density 
information, it was concluded that stocking was not 
required at this site, as the salmon present were self-
sustaining (Figure 59). 
 Water quality was monitored along Hanford 
Brook, with water samples and benthic analysis.  
Water quality samples were taken; twice in July 
2007, once August 2007, one sample above Porter 
Brook and one Below Porter brook in 2007 and one 
below Porter Brook in 2008.  Slight variations were 
found between samples above and below Porter 
Brook, but little variation was found between 
testing years (Figure 60.). 
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 5022.17 
 
Tributaries: Porter Brook, Isaac Brook, Jenny Lind 
Brook, Fletcher Brook, Porcupine Lake, Tracey 
Lake, and Henry Lake. 
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Figure 59.  Work performed along Hanford Brook and its two major tributaries.  Map created using DNR GIS data, Map S. 
Campbell. 
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Figure 60. Sarah Campbell, Watershed Management Specialist 2008, 
taking fall samples of Hanford Brook to be used in the water classification 
efforts.  Photo S. Prosser 

Substrate: The substrate is a strong mix of rock (24.5%), gravel (20%), and 
rubble (18%), with minor sand (13.5%), fines (10%) bedrock and boulder 
(7%). A significant amount of siltation was found covering the substrate 
creating slippery conditions. 
 
Flow: (0.64 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. 
 

Bank Stability:  The banks with steep slopes were 
vegetated, while those with only shrubs were found 
to be shallow. 
Stable 18%, stable and bare 12%, eroding 70% 
 
Water Clarity:  Clear 
 
Habitat Type: Riffle/Run 78% Pool 22% 
 
Riparian Area:  The riparian zone of Hanford 
Brook and its tributaries is found to be vast in size.  
The riparian area is dominated by mixed softwood/ 
hardwood forests in a variety of developmental 
stages.  The riparian zone is strong with a mix of 
old and young trees, with different root capabilities.  
Small sections along the brook have been cleared 
for agricultural use, however grass remains.  At the 
agricultural fields, there is also a network of “fords” 
crisscrossing the brook.  The “fords” are well aged, 
passing at near 90 degree angles in shallow 
locations.  Toward the upper reaches of the brook 
bedrock becomes frequent.  Many of the banks 
along this region are heavily comprised of the 
stabile bedrock however; a decrease in the density 
of the surrounding forest is evident. 
 Toward the upper most reaches of Hanford 
and its tributaries, there are many wetlands.  Shrubs 
and grasses dominate these areas, as the ground is 
heavily saturated with water.  The shrubs are unable 
to create large cover for the brook, but are still vital 
to the health of Hanford Brook. 
 
Stream Bank Vegetation: bare 16%, grasses 29%, 
shrubs 30%, trees 25% 
Crown Closure: The crown closure was found to 
be 40% surrounding the shrub region, 75% in the 
forested section. 
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Age Class:  The surrounding trees and shrubs are classified as immature, as 
they will continue to grow to their respective age limits.  Many of the tree 
species found will continue to self-regenerate, under current conditions. 
 
Riparian Rating:  Fair 
 
Species (Most to least dominant) Black spruce, Balsam fir, poplar, Yellow 
birch, Red maple, speckled alder, and Willow spp. 
 
Action Plan: An A class can be sustained by: 
·  Developing a sustainable habitat and water quality maintenance plan in 

cooperation with area stakeholders 
·  Continue stream habitat assessments on Hanford and its many tributaries. 
·  Conduct further juvenile density surveys on both Hanford and its 

tributaries 
·  Remove City of Saint John truck from the beach located 500 metres from 

confluence. 
·  Determine point of water degradation on Porter Brook and then work with 

landowners to improve water quality and land use practices 
·  Monitor water quality and fish recovery along Porter Brook 
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Figure 61.  Upper Germaine Brook, note the strong substrate and highly 
stabilized banks covered in mature trees.  Photo S. Campbell 

4. Germaine Brook 
 

 
Description: Germaine Brook (Figure 61.) (67092) is 13.5 kilometers in 
length. It is as it naturally occurs and is a cold-water brook with afternoon 
temperatures <20.9°C. It empties into the Hammond River less than 1 
kilometer below the Tabor Bridge (Figure 62.). 
 
Provisional Water Classification: Germaine Brook is a class A brook 
(excellent water quality). There are no point source pollution discharges on this 
brook and the dissolved oxygen levels are normally above recommended limits 

(9.5 mg/L). E. coli levels are normally under the 
upper level limits of 50 MPN’S for A class water. 
 
Habitat Classification: Germaine Brook has a 
score of 90 (excellent). This brook is as it naturally 
occurs with good salmonid habitat and densities. 
 
Previous work (refer to appendix A,B,C,D,E,H): 
Germaine Brook has been a site of significant work 
for the HRAA.  Much work has been conducted 
along the brook ranging from stocking to tree 
planting.  The brook is a long stretch moving 
through many different habitat types therefore, 
HRAA has worked to determine the quality of each 
portion.  Through many studies, it has been 
determined that the habitat and fish populations 
along Germaine Brook remain consistently healthy.  
However, a key difference in the quality of riparian 
zones was identified with most remaining intact and 
healthy while some along the lower stretch have 
become seriously degraded.  
 Germaine Brook had been a site of stocking 
annually because the habitat quality is high.  
However, high natural densities have been noted in 
recent years, therefore, further stocking is not 
recommended in the immediate future. 
2005-750 Parr 
2005-930 Parr 
2006-2000 Fingerlings 
2008-7000 Fry 
 
 Electro-fishing studies have been conducted 
at three sections of the brook; one site above the 
confluence, a site in the mid-section, and one near 
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Figure 62  Germaine Brook in relation to the Hammond River covering 
Barnesville and Titusville.  Map created using DNR GIS data, Map S. 
Campbell 

the upper reach of the brook.  Through these three sites, HRAA was able to 
monitor survival rates of stocked salmon and overall fish densities.  The mid-
section site was discontinued, as the densities found at this site were consistent 
with those of the other two. 
 The first site on Germaine Brook is located at the first bridge crossing 
the Germaine Brook Road. Salmon densities raised slightly to 29.66/100m² fry 
up from   23.6/100m² in 2007and parr densities rose from 4.2/100m² to 
5.43/100m² in 2008.  In 2007, trout densities were found to be low at 
9.3/100m² while in 2008 there were no trout present.  Three other species 
found at this site include black nose dace (68.34/100m²), and slimy sculpin 
(4.60/100m²), and white sucker (0.76/100m²). 

The site was first assessed in 2005 at which 
time it was determined that this site was ideal 
juvenile salmon habitat. Redd surveys have 
consistently found redds downstream from this site. 
In June of 2008, 7000 unfed fry were released at 
this site in an attempt to boost the already stable 
density of fry. This may have been the cause for the 
increase in densities of the fry. 

The second site on Germaine Brook is 
located on the upper reaches, at the first major 
crossing on the Porter Road, upstream from the 
bridge.  Atlantic salmon densities rose significantly 
from 2007 to 2008 with fry going from a low 
2.7/100m² to a moderate 23.13/100m² and parr 
rising from a low 2.0./100m² to 19.90/100m².  Trout 
populations also underwent an increase from 
1.5/100m² to 6.50/100m².  Other species found at 
this site include black nose dace 19.66/100m², slimy 
sculpin 16.13/100m², red belly dace 1.10/100m², 
and American eel with 1.10/100m². 

Work on this site began in 2006 and was not 
a part of the 2005 surveys.  In 2006, low densities 
of salmon (fry = 5.4/100m², parr = 21.5/100m²) and 
trout (4.5/100m²) were found but the site was 
assessed as being excellent habitat for salmon.   

HRAA field crews planted a small section of 
stream bank in 2007.  Many of the banks along this 
reach were found to be harmful to aquatic life, as 
they are eroding into the brook.  A small ¼-acre site 
was planted along the most severely eroding banks 
(Figure 63). 

Stream assessments in 2006 found the 
current conditions of the brook to be excellent with  
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Figure 63. Work performed along Germaine Brook.  Map created using DNR GIS data, Map S. Campbell. 
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dissolved oxygen readings of 10.00 mg/L, well above the recommended 9.5 
mg/L.  The pH of the brook was also within acceptable levels at 7.00 and the 
conductivity was a low 57.90 µ/cm.  Water samples were taken in 1998, one 
early July, one late July, and one early August.  One sample was also taken 
September 2007, and October 2008.  Each of the results was compared against 
the previous with no significant change in results. 
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 2981.87 
 
Substrate: The substrate is a strong mix of bedrock (36%), rock (24%), gravel 
(24%), and boulder (15%) with minor rubble (10%) and sand (1%). The 
surrounding substrate was found to be covered in moss. 
 
Flow: Moderate flow during the summer months as the slope of the stream is 
high.  During high water events, the water becomes turbid, flowing at a 
significant rate. 
 
Bank Stability:  The banks were shallow sloped, heavily covered in 
vegetation. 
stable 80%, stable and bare 15%, eroding 5% 
 
Water Clarity:  Slightly turbid 
 
Habitat Type: Riffle/Run 50% Pool 50% 
 
Riparian Area:   The riparian zone of Germaine Brook was found to be highly 
natural, with little disturbance.  The upper reaches of Germaine Brook remain 
largely untouched with only a handful of camps and ATV trails.  The banks are 
steep and rocky with a heavy covering of tolerant hardwood trees.  The 
combination of large canopy trees and the steep hillside creates good shade on 
the brook, greatly reducing mid-summer water temperatures. 
 As the brook progresses toward the river, the bank slope lessens and the 
rolling hills become gentle knolls.  There is also a shift in tree species 
composition, changing from a tolerant hardwood base to a more mixed 
hardwood/softwood forest.   The final kilometre of the brook enters into a 

region of heavy farming.  The banks become 
unstable and the shade cover is minimal. 
 
Stream Bank Vegetation: bare 3%, grasses 24%, 
shrubs 35%, trees 38% 
 
Crown Closure: The crown closure was found to 
be 60% surrounding the shrub region, and 90% 
surrounding the forest. 
 
Age Class:  The surrounding riparian zone contains 
a healthy mix of hardwood and softwood species 
with a variety of age classes represented.  The 
overall age class would be defined as a multi-aged 
class that is highly sustainable 
 
Riparian Rating:  Excellent  
 
Species (Most to least dominant) 
Balsam fir, yellow birch, red maple, poplar, apple, 
white spruce speckled alder, and willow spp. 
 
Action Plan:  
·  Developing a sustainable maintenance plan with 

the cooperation of area stakeholders 
·  Possible “O” classification as much of this 

brook is in a pristine natural state. 
·  Work with local recreational landowners to 

ensure proper fish regulations are known and 
followed 

·  Continue redd counts as historical information 
shows a high density in redds. 

·  Continues works with landowners to correct 
small section of erosion 

·  Monitor bridge on Germaine Brook Road, as its 
conditions is deteriorating 
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Figure 64. Lower Scoodic Brook, boasting a strong riparian zone on both 
sides of the brook, while ahead (downstream), water quality has been found 
to be that of a “C” class brook.  Photo S. Prosser 

5. Scoodic Brook 
 

 
Description: Scoodic Brook (Figure 64) (66979) is 8.2 kilometers in length 
and crosses Route. 820, at approximately kilometer 7. Downstream 1 kilometer 
from the road crossing the brook empties into the Hammond River (Figure 
65.). This is a cold-water brook with afternoon temperatures <20.9°C. The 
upper reaches are still in their natural state while the mid and lower reaches of 
the brook have been affected by long-term human impacts. 
 

Provisional Water Classification: Scoodic Brook 
has been classified as a class C brook (acceptable 
water quality). There are no point source pollution 
discharges on this brook however; water shows 
signs of alteration from its natural water quality. 
Extensive water quality data indicates the following 
parameters are exceeding acceptable upper level 
limits, E. coli, Alkalinity, Total Kjeldahl Nitrogen 
and total Phosphorus. Working in conjunction with 
partners and stakeholders within the watershed a 
classification of B possibly A (good to excellent 
water quality) can be attained prior to final 
classification (see action plan). The upper reaches 
of this brook being naturally, as they occur, will be 
considered A once restoration is complete. 
 
Habitat Classification: Scoodic Brook has an 
actual score>60 (poor), however this Brook has 
high potential, with thermally stable water <20.9C, 
acceptable stable dissolved oxygen levels and with 
upper reaches >80% intact. This brook can be used 
for agricultural and recreational needs, while 
serving as an important salmonid nursery and 
holding area. A potential score >80 (good-excellent) 
can be achieved by implementing an action plan and 
an appropriate management strategy. 
 
Previous work (refer to Appendix A,B,C,D,E,F, 
H): With Scoodic Brook being one of the three “C” 
class brooks found within the Hammond River 
watershed, there has been a considerable push on 
the restoration of this brook.  HRAA has devoted 
much of its efforts into the restoration of this 
significant brook.  Many repairs have been made 
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Figure 65.  Scoodic Brook in relation to the Hammond River, Upham, New 
Brunswick.  Map created using DNR GIS data, Map S. Campbell 

along the lower stretch and many studies have been conducted on the brook. 
 HRAA has used stream assessments as a major source of information 
on the quality of the brook.  Since 2006, crews have assessed 6100 meters of 
Scoodic Brook to determine the source of any potentially negative impacts.  
Crews found two key areas of concern; a garage with salt storage issues, and a 
farmer allowing cattle full access to the brook.  Assessments found dissolved 
oxygen levels to be slightly below the recommended 9.5 mg/L at 9.11 mg/L.  
The average conductivity was found to be 158.02 µ/cm and pH level at 7.00, 
each within the allowable limits (Figure 66.). 
  
 Water quality has been tested on a regular basis to monitor the health of 
the brook.  Testing in 1998 was conducted in early and late July and early 
August in one location.  In 2007, the site of 1998’s sampling was replicated in 

late August.  In 2008 the original HRAA sampling 
site was replicated, as well as an additional 
upstream site. The results were compared across 
years and sites.  Subtle differences were found 
between years however few differences were noted 
between the two sites. 
  
 Electro-fishing assessments began in 2006 
and have been replicated annually.  In 2008, salmon 
densities were not present during assessment falling 
from 2007 at which time there was a low density of 
6.3/100m² for fry and 3.2/100m² for parr.  Trout 
densities rose slightly from that of 2007 going from 
3.4/100m² to 6.40/100m² in 2008 approaching the 
density found in 2006 of 10.5/100m².  Other species 
found at this site were: brook stickleback 
16.58/100m², creek chub 10.89/100m², white sucker 
5.25/100m², black nose dace 1.78/100m², American 
eel 1.71/100m², and pearl dace 0.68/100m 2. 
  
 Stocking has been conducted on two sites 
along the brook; one upper Scoodic brook and one 
lower Scoodic brook. 
2005-Lower-650 Parr 
2006-Upper (spring)-1860 Fingerlings 
2006-Upper (fall)-2250 Parr 
2006-Lower (spring)-987 fingerlings 
2006-Lower (fall)-750 Parr 
2008-Upper-5000 Fry 
  
 In 1998 HRAA corrected fencing along 
lower Scoodic Brook allowing cattle limited access 
to the brook. Previously cattle were allowed full 
access to the brook.  During the same time HRAA 
worked with the farmer to establish a treed buffer 
between the brook and hay fields. 
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Figure 66.  Work performed along the Scoodic Brook.  Map created using DNR GIS data, Map S. Campbell. 
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Figure 67. Sandy Mackay, Director of Education and Public Outreach 
2008, assisting in the retrieval of sediment tubes placed in Scoodic Brook, 
monitoring incubation survival of salmon eggs.  Photo S. Campbell 

 

 In 2006 and 2007 sediment studies were performed on Scoodic Brook 
to monitor survival rates of incubating salmon eggs.  The results found high 
levels of sediment caused a mass die off in salmon eggs prior to reaching the 

eyed development stage.  In 2006 the first tube 
removed had a survival rate of 60%.  This 
successful result was due impart to the timing of 
removal as much of the thaw had not yet occurred.  
The second tube removed had a 100% mortality 
rate.  The second tube was removed following 
significant melts causing sediment loading, thus 
suffocating the salmon eggs.  The third and final 
tube of 2006 had a mere 6% survival, with large 
amounts of sediment packed into the tubes 
suffocating the eggs. 
 In 2007, the first sediment tubes were 
removed and found to have an 86% survival rate.  
The second and third sediment tubes were lost 
during high water conditions, moving large amounts 
of sediment and water.  It can be assumed that with 
the movement of both the tubes and the sediment 
tubes, survival would be very low to non-existent.  
The sediment studies on Scoodic Brook were 
discontinued due to funding constraints (Figure 67).  
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 1787.75 
 
Substrate: The substrate is a mix of rock (42%), 
gravel (18%), rubble (14%), and sand (10%) with 
minor boulder (9%), bedrock (4%) and fines (3%).  
 
Flow: (0.55 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.  
 
Bank Stability:  The banks were gently sloped. 
Stable: 61%, Stable and Bare: 2%, Eroding: 38% 
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Water Clarity:  Clear 
 
Habitat Type: Riffle/Run 76% Pool 24% 
Riparian Area:  The riparian area of Scoodic Brook is heavily dominated by 
forest; therefore the majority of the area is in good condition.  Along the upper 
reaches of the brook there has been little evidence to suggest there are any 
negative impacts existing.  The surrounding land is dominated by a softwood/ 
hardwood mix forest, with many wetlands surrounding the low lands.  As the 
brook progresses towards the river it passes through a steep valley.  The valley 
is heavily comprised of bedrock.  Large bedrock walls line the narrow brook, 
with many small springs feeding cold water into the brook.  The valley 
contains a unique community with a diverse mix of ground vegetation.   
 Below the valley the banks rapidly lessen and velocity decreases.  The 
brook widens out and small pools begin to form around every bend.  As the 
brook has broadened and the bank slope lessened, there becomes less cover on 
the passing water.  The water continues to flow slowly through the broad 
channel passing by a beef farm.  Along the stretch of the beef farm there are 
many concerns.  The primary concern is the cattle’s access to the water.  
During the hot summer months the cattle can be found resting in the brook, 
causing great concern as they excrete directly into the water and along the 
banks increasing the E. coli levels.  The cattle have also caused a great deal of 
erosion as they travel between the grazing field and the brook. 
 Further down toward the main road there is an industrial garage.  
Throughout the year large machinery is parked 5-10 metres from the brook 
with little vegetation between the two.  As with many industrial machines, 
there is a frequent seeping of hydraulic fluids and other petroleum products.  
This is of great concern as these fluids can reach the adjacent brook with ease.  
During the fall to spring months a high quantity of road salt is stored in very 
close proximity to the brook, a potential hazard of severe runoff during rain 
events. 
 The last portion of the brook passes through an agricultural field prior 
to draining into the river.  This stretch has seen a significant shift from no 
buffers to 10-meter buffers between fields and the brook.  The fall of 2008 saw 
many high water events, which lead to the uprooting of many trees along this 
buffer.  This area contains the strongest velocities and is at high risk of further 
degradation.  Each bend is met with a near 90-degree slope of exposed soil. 
 

Stream Bank Vegetation: bare 4%, grasses 28%, 
shrubs 29%, trees 39% 
 
Crown Closure: The crown closure was found to 
be 40% surrounding the shrub region, and 90% 
surrounding the mature conifers. 
 
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.  The shrubs can be classified 
as immature, and will continue to regenerate 
themselves under current conditions. 
 
Riparian Rating:  Fair 
 
Species (Most to least dominant) 
White spruce, Balsam fir, Eastern white cedar, 
yellow birch, red maple, speckled alder, and Willow 
spp. 
 
Action Plan: In cooperation with stakeholders in 
the area we have developed a plan to implement 
improved land use techniques.  
These techniques include: 
·  Installing satellite-drinking stations: for 

livestock on summer pastures adjacent to the 
brook. 

·  Limiting livestock access to the brook: via 
fencing and re-establishing livestock free 
riparian areas.  

·  Stabilize banks: using (LWD), re-establish 
riparian-cover (long-term) by planting 
seedlings. 
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·  Work with local garage to eliminate hazards and relocate salt storage.  Also 
establish vegetated buffer between the garage and the brook 

·  Due to the lack of riparian vegetation and livestock access in the final 1km 
before the confluence of Scoodic Brook and the Hammond River, 
excessive erosion continues to increase siltation, causing stress to the only 
high quality Atlantic salmon spawning habitat in this area.  A strong 
emphasis should be placed on the restoration of this area to up-grade the 
conditions to a “B” or “A” classification 

 
Measure of Results: The action items are in the implementation stage.  It has 
been determined that the long-term results will be the improvement of water 
quality (better class of water) and increased quality of wildlife and aquatic 
habitats.  These improvements can be associated with healthy riparian areas. 
By stabilizing bank material, spawning areas will be maintained. This 
enhancement will improve and aid in restoring the environment to its natural 
state so future generations can enjoy its beauty and importance. 
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Figure 68.  South Stream brook with lush foliage covering banks and 
casting shade on the passing water.  Photo S. Prosser 

6. South Stream Brook 
 

Description: South Stream or Barnesville Brook (Figure 68.) (67111) is 
13.5 kilometers in length, is a cold water brook with afternoon 
temperatures <20.9°C. From Barnesville down, the land uses are a mix 
of residential and agricultural activities, the upper reaches are forest 
cover (Figure 69.). 
 
Provisional Water Classification: South Stream is a class B (good 
water quality). There are no point source pollution discharges on this 
stream and dissolved oxygen levels are above the recommended limits 
(9.5 mg/L). E. coli levels are regularly above the class A upper level 

limits of  50 MPN'S and have spiked as high as 410 
MPN'S which is well into class C levels. 
 
Habitat Classification: South Stream has an actual score 
of <70 (fair) which is due to fragmented riparian areas, 
unstable banks, unnatural bank erosion and substrate 
sedimentation. The potential score for South Stream is 
>79 (good-excellent). If degraded habitats are restored 
and improved, and land use techniques are adopted, 
increased habitat and water quality will result. 
 
Previous work (refer to Appendix A,B,C,D,E,F):  
 South Stream Brook is a large brook passing 
through many communities.  South Stream Brook has 
been a frequent site of data collection.  Since 2006 HRAA 
staff has conducted juvenile Salmon surveys, through 
electro-fishing.  Stocking of this site is not recommended. 
In 2005, monitoring of both redds and juvenile densities 
provided ample data to discontinue stocking.  However, if 
numbers drop in the future it should be reconsidered for 
stocking. 
 
 South Stream was not stocked in 2007 or 2008.  
There is no reason to believe stocking would be beneficial 
to the health of the population at this site but further 
densities will be collected and monitored.  It was however 
stocked in 2006 with only 545 fingerlings. 
 

The South Stream site is located across the road 
from the XTR gas station in Barnesville (Figure 70).  In 
2008, fry densities were found to be high at 94.2/100m² 
while in 2008 densities dropped significantly to a 
7.65/100m² but the parr densities rose from a low 
3.5/100m² to a high 59.61/100m².  Brook trout densities 
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Figure 69. South Stream Brook in relation to the Hammond River, 
Upham, New Brunswick. Map created using DNR GIS data, Map S. 
Campbell 

rose from a moderate 18.0/100m² in 2007 to a high 47.38/100m².  Other 
species at this site include: black nose dace 31.34/100m², slimy sculpin 
28.22/100m², and American eel 0.38/100m² (Figure 71). 
 

Water quality samples have been taken from the mouth of South 
Stream Brook, just below Cusack’s Bridge.  Three samples were taken in 
1998, early and late July, and late August.  In 2007 and 2008 samples 
were taken mid October.  The results were compared and very few 
changes were noted.  It was therefore determined that the water quality 
of this brook was good. 

 
 In 2006 and 2007, a stream habitat assessment was 
conducted, along 1000 metres of brook, totaling 2000 
metres.  The assessments found much of the habitat to be 
of high quality, while a significant amount of inorganic 
debris was removed to further improve the habitat.  The 
conductivity averaged 376.96µS/cm while the pH fell 
within the acceptable range at 7.00.  The dissolved 
oxygen was found to be slightly below the recommended 
level of 9.50 mg/l at 8.63 mg/l. 
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 3017.45 
 
Substrate: The substrate is a mix of gravel (40%), rubble 
(26%), sand (17%), and rock (12%) with minor fines 
(4%), and boulder (1%).  A significant amount of siltation 
was found covering the substrate creating slippery 
conditions. 
 
Flow:  Constant flow during the summer months as water 
passes through the narrow channel. During high water 
events the flow increases significantly causing the water 
to become highly turbulent. 
 
Bank Stability:  The majority of the banks were found to 
be covered in heavy rock creating a buffer between the 
water and the actual stream banks.  A significant amount 
of erosion was noted along the banks as the water velocity 
increased through the narrow channel.  Much of the 
erosion was found to be minor, creating minimal impacts 
to the surrounding environment. 
Stable: 50%, Stable and Bare: 5%, Eroding: 45% 
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Figure 70. Work performed along the South Stream Brook. Map created using DNR GIS data, Map S. Campbell 
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Figure 71. Summer field technicians, Denise Mowry and Stewart Tonge 
2005, analyzing result of the first pass electro-fishing on South Stream 
Brook.  Photo S. Prosser 

 
Water Clarity:  Clear with poor visibility in areas due to significant pool 
depth. 
 
Habitat Type: Riffle/Run 73%, Pool 27% 
 
Riparian Area:  The riparian zone of South Stream Brook can be separated 
into two general categories, agriculture and forested.  The agricultural land 
dominates the lower reaches of the brook as it approaches the river, while 
forest dominates the upper reaches of the brook.  The agricultural land has 
little to no vegetated buffer between the brook and the farmland.  These areas 
have been found to be the areas of highest concern.  With the obvious lack of 

vegetation, the rooting systems are not in place to 
assist in stabilizing the stream banks.  In these 
areas, the banks are steep, and the erosion is great.  
Sparsely scattered shrubs are beginning to appear 
throughout these regions creating clusters of 
stability. 
 
 The forested sections are a multi-aged mix 
of hardwood and softwood trees.  The brook 
receives good cover from these trees and helps 
reduce the negative impacts of the sun.  The banks 
are stabilized by the trees and minimal erosion can 
be found.  Throughout the forest regions camps 
have been created.  It is along these areas where the 
highest concentration of inorganic debris was 
removed.  Continued monitoring and public 
outreach is strongly recommended in this area. 
 
Stream Bank Vegetation: bare 14%, grasses 21%, 
shrubs 20%, trees 54% 
 
Crown Closure: The crown closure was found to 
be 70% surrounding the shrub region, 80% 
surrounding the mature conifers and 0% where 
solely grass was present. 
 
Age Class:  The surrounding vegetation was found 
to be highly diverse in age, ranging from immature 
to over-mature.  Therefore the age class would be 
defined as a multi-aged class.  This creates a strong 
ability of the forest to continue to regenerate itself 
and become stronger. 
 
Riparian Rating:  Fair 
 
Species (Most to least dominant) 
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Yellow birch, speckled alder, white spruce, balsam fir, red maple, and willow 
spp. 
 
Action Plan: To achieve A class water, an action plan must include: 
 
·  Development of an action strategy: through stakeholder consultations, 

including community driven enhancement and a sustainable maintenance 
component with a focus on addressing cattle crossing and agricultural land 
use. 
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Figure 72.  Salt Springs Brook accessed at the end of Meadow Lane, 
through the old Titus farm. 

7. Salt Springs Brook 

Description: Salt Springs Brook (66934) is 22.5 kilometers in length (Figure 
72).  It is a cold-water brook with afternoon temperatures <20.9°C. The land 
use types on this brook are a mix of agricultural, residential and forest cover. 
The lower section of this brook is primarily farmland (Figure 73).  
 
Provisional Water Classification: Salt Springs Brook is a class B (good 
water quality). There are no point source pollution discharges on this brook 
and the dissolved oxygen levels are above the recommended limits (9.5mg/L) 
with the exception of the hottest months of the year. E. coli levels are regularly 
above 50 MPN’S the class A upper level limits and spiked as high as 320 
MPN’S which is well into class C levels. 

 
Habitat Classification:  Salt Springs Brook has an 
actual score of 65 (fair) which is due to fragmented 
riparian areas, unstable banks, and unnatural bank 
erosion.  Sections of the substrate have accumulated 
a great deal of sediment giving sections of the brook 
a poor-fair condition rating.  The lower reaches of 
the brook are important salmon spawning areas and 
require improvement and maintenance. A potential 
score of >79 (good) could be achieved (See action 
plan). 
 
Previous work (refer to appendix 
A,B,C,D,E,F,H):  Salt Springs Brook is one of the 
Hammond Rivers largest brooks passing through 
many communities.  The HRAA has conducted 
surveys and taken samples along much of the brook.  
Since 2006, juvenile salmon surveys have been 
conducted on both the lower and the upper reaches 
of the brook.  The lower site is the former Titus 
farm at the end of Meadow Lane; the second site is 
located behind the Nices’ farm.   
Site one is located on Salt Springs Brook, 
approximately 200m across a field at the end of 
Meadow Lane prior to the sharp bend in the brook.  
Salmon densities at this site were found to be lower 
than that of 2007 with Fry dropping from 
24.7/100m² to a low 3.61/100m² but Parr rose 
slightly from 5.0/100m² in 2007 to 9.96/100m².   
Trout densities were not present in 2008 dropping 
slightly from 2007 with 0.8/100m².  Other species 
present at this site were black nose dace (57.46/ 
100m2) 
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Figure 73. The large span of Salt Springs Brook in relation to the 
Hammond River, Upham New Brunswick. Map created using DNR GIS 
data, Map S. Campbell. 

, white sucker (8.33/100m²), pearl dace (3.31/100m²), banded killifish 
(3.20/100m²), American eel (3.13/100m²), and creek chub (1.04/100m²). 
Stocking of this site is not recommended at this time, but if an alternate survey 
site was found to have good habitat and continued low densities stocking may 
be in order.   
 
 Moderate salmon densities have kept HRAA from stocking this stream, 
but with 2008 fry densities dropping, stocking may become an option if the 
downward trend continues. 
 

The second site is located on Salt Spring Brook, approximately 300 m 
across the field at the Nices’ barn on the right hand side of Route 860 in 

Poodiac.  In 2007 Atlantic salmon densities were 
very low (Parr = 3.6/100m², Fry = 0.8/100m²) and 
in 2008 both populations decreased slightly to 
0.76/100m² with fry and 3.05/100m² with parr.  
Brook trout were completely absent in 2007 and 
rose slightly to 1.53/100m² in 2008.  A spot check 
of an unnamed tributary just downstream proved to 
be rich in brook trout sampled first in 2006 and 
continued through 2008 with densities remaining 
consistent.  Also at this site there was a high 
abundance of black nose dace (116.16/100m²), and 
creek chub at (30.49/100m²), White sucker 
(6.86/100m²), brook stickleback (3.34/100m²), and 
American Eel (0.76/100m²). 
 
 There was no stocking at this site in 2007 or 
2008 as there was no further information to suggest 
stocking would be beneficial (Figure 74). 
 
 Stocking has been a historical practice on 
Salt Springs Brook with many sections stocked.  
Most recent stocking has been: 
 
2005- Robinson Rd-650 Parr 
2006- Route 850- 1860 spring fingerling 
2006- Route 860- 1860 spring fingerling 
2006- Robinson Rd- 1860 spring fingerling 
2006- Route 850- 2000 fall parr 
2006- Route 860-1050 fall parr 
2006- Robinson Rd- 2250 fall parr 
2008- Robinson Rd- 5000 fry 
2008- Robinson Rd- 5000 fry 
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Figure 74. Work performed along the Salt Springs Brook. Map created using DNR GIS data, Map S. Campbell. 
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 Stream Habitat assessments were conducted along two sections of the 
brook, 1000 metres in both 2006 and 2007.  Results indicated the overall 
aquatic habitat was found to be healthy; however there was great concern with 
the surrounding riparian zones.  Dissolved oxygen levels were found to be 
below the recommended 9.5 mg/L at a low 8.63, this level allows the water to 
maintain most aquatic life however, and some stress may be noted.  The pH of 
the water averaged 7.0 well within the healthy range, while the conductivity of 
the brook averaged 376.96 µS/cm. 
 
 Water quality samples were taken from various locations along the 
brook.  A total of six samples were taken in 1998, one set of three on upper 
Salt Springs Brook and one set at the Titusville bridge.  These samples were 
taken over the course of 2 months. One sample from each of the two sites was 
taken early July and Late July and a final set late August.  In 2007, one sample 
was taken from the Titusville Bridge in mid-October.  Samples found no major 
issues with the quality of the water. 
 
 A small section of riparian zone along Salt Springs Brook was planted 
in 2007.  Nearly one acre of land was planted with a variety of riparian tree 
species.  The land was formally used as agricultural land, but is currently being 
left to develop into forest once again. 
 
Salt Springs Brook has also been a site of regular study for the effects of 
sedimentation on developing salmon eggs. 
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 4950.75 
 
Substrate: The substrate is a mix of gravel (40%), rubble (26%), sand (17%), 
and rock (12%) with minor fines (5%). Optimal spawning conditions exist 
throughout the Salt Springs Brook for both Atlantic salmon and brook trout. 
 
Flow: Steady moving flow was noted during the summer months. During high 
water events, the water becomes turbid, flowing at an increased rate. 
 
Bank Stability:  Steep banked slopes are found to be well vegetated, while 
those without vegetation are found to be shallow. 

Stable: 40%, Stable and Bare: 5%, Eroding: 55% 
 
Water Clarity:  Clear with a slight tinge of tannin 
in the water creating a light brown appearance. 
 
Habitat Type: Riffle Run 58% Pool 42% 
 
Riparian Area:   The riparian zone of Salt Springs 
Brook has historically been dominated by 
agriculture.  Within recent years, there has been a 
considerable drop in land use, with much of the 
surrounding land becoming abandoned.  The 
riparian zone is currently in a state of transition, 
from agricultural fields to early successional forest. 
 
Stream Bank Vegetation: bare 4%, grasses 27%, 
shrubs 29%, trees 40% 
 
Crown Closure: The crown closure was found to 
be 30% surrounding the shrub region, 70% 
surrounding the mature conifers and 0% where 
solely grass was present. 
 
Age Class: The surrounding vegetation can be 
classified as immature, as most of the vegetation 
has naturally began to grow around the riparian 
zone in recent years as the agricultural land use has 
lessened. 
 
Riparian Rating:  At Risk 
 
Species (Most to least dominant) 
Speckled alder, willow, White spruce, American 
elm, balsam fir, apple, hawthorn, and white pine. 
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Action Plan: In cooperation with stakeholders in the area a plan is being 
developed to implement and improve land use techniques. 
These techniques include: 
·  Limiting livestock access to the brook: via fencing and re-establishing 

livestock free riparian areas. 
·  Installing satellite-drinking stations: (as needed) for livestock on summer 

pastures adjacent to the brook. 
·  Stabilize banks: using (LWD’S) re-establish riparian cover (long-term) by 

planting trees. 
 
Measure of Results: The long-term results of this action will be an improved 
water class (A), increased wildlife and aquatic habitats which are associated 
with healthy riparian areas, increasing public awareness and involvement in the 
community and improving and maintaining the spawning areas. This 
enhancement will improve and aid in restoring the environment to its natural 
state so that we all may benefit from it for generations to com 
 
 Salt Springs, although heavily used for agriculture, remains in good 
condition.  It is thanks to many environmentally conscious landowners that 
these good conditions exist.  Two landowners in particular have worked with 
HRAA and have established a strong level of trust.  It would be difficult to 
mention Salt Springs Brook without the mention of these two extraordinary 
individuals Mr. Nice and the late Mr. Titus.   
 The second individual was known to many as, Bill.  Bill Titus was born 
in 1926 and raised on his farm at the end of Meadow Drive, Titusville New 
Brunswick.  The Uphams granted the land along the Salt Springs Brook to his 
family in 1817.  1000 acres was granted, of which the Titus’ donated several 

acres to the creation of The Titus Hill Cemetery.  
The Titus’ were always well known members of the 
community, and Bill was no exception.  HRAA had 
been working with Bill since the early days of the 
Association.  He was a wise man who thought well 
of the HRAA and was always willing to help the 
cause.  In the final days of Bill’s life, he could be 
found on his farm, still working the land his father 
worked, with his dog, Hudson, who Bill simply 
called “Dog”.   
 Staff would regularly perform work on and 
around Bill’s property ensuring they stopped in to 
hear what Bill had to say.  Bill was a wealth of 
knowledge; his many years of caring for his land 
helped him keep a tight record of the changes.  Bill 
would often recollect tales of great salmon in the 
brook and fishing suckers as a boy. Since the 
passing of Bill in 2007, his cousin and her husband 
have taken control of the farm.  HRAA staff have 
spoken with the new owners and were pleased to 
find, he is of the same mindset as Bill.  They wish 
to increase the size of many of the buffers and 
maintain the memory of Bill through continued 
stewardship and repairs to his old farmhouse. 
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Figure 75.  Mid section of Bradley Brook showing silt banks and dense alder 
cover.  Photo S. Prosser. 

8. Bradley Brook 
 

Description: Bradley Brook (67138) is 8.2 kilometers in length, is a cold-water 
brook with afternoon temperatures <20.9°C (Figure 75). The brook drains from 
Bradley Lake, which is an area with a high concentration of residential housing. 
The land use of the mid and lower reaches is a combination of forest cover, 
residential and agricultural land (Figure 76.). 
 
Provisional Water Classification: Bradley Brook is a class C (acceptable water 
quality). There are no point source pollution discharges within this brook.  
Dissolved oxygen levels are not normally within the recommended limits 

(9.5mg/L). E. coli levels exceed the class C limit 
of 200 MPN'S and spikes as high as 830 MPN'S. 
 
Habitat Classification: Bradley Brook has an 
actual score of 63 (fair) which is due to fractured 
riparian areas, substrate sedimentation and human 
activities having left portions of this brook in poor 
condition. A potential score of >70 (fair good) can 
be obtained. The habitat and water quality could 
be increased by restoring and adopting improved 
land techniques. 
 
Previous work (refer to appendix 
A,B,C,D,E,F,H): The second of the “C” class 
brooks is Bradley Brook.  This brook has been 
extensively monitored through various studies.  
Stream assessments have been the most extensive 
method used, as we currently have been unable to 
determine a single point source of the 
contamination.  To date 6000 metres have been 
assessed along Bradley Brook itself and an 
additional 1000 metres along its major tributary 
Langstroth Brook.  It has been determined the two 
streams, although close in proximity, are highly 
diverse. 
 The health of Langstroth Brook was found 
to be good, with good substrate composition and 
stable banks.  Langstroth Brook flows directly into 
Bradley Brook, 1.5 km above to the confluence 
with the Hammond River. 
 Bradley brook was found to be a much 
lower quality of habitat than that of its major 
tributary, Langstroth Brook.  Dissolved oxygen 
levels were found to be slightly below the 
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Figure 76.  Bradley Brook in relation to the Hammond River, French 
Village, New Brunswick.  Map created using DNR GIS data, Map S. 
Campbell 

recommended 9.5 mg/L at 9.1 mg/L.  Conductivity was found to be very high 
along the brook at 252.77 µS/cm and pH was recorded at 7.0, falling directly 
within acceptable range. 
 
 Surveys to determine Atlantic salmon densities were conducted on 
Bradley Brook and Langstroth Brook.  The Bradley Brook site is located 
downstream of the first bridge on the Kallars Hill road.  In 2007 a high density 
of fish were found at 175.8/100m² but in 2008, the numbers dropped 
significantly to 94.27/100m².  In 2007 Atlantic salmon were found to be very 

low (fry = 1/100m²; parr = 3.8/100m²), in 2008 
these numbers increased slightly, but still low (fry 
= 11.00/100m²), (parr = 3.0/100m²).  Trout 
densities decreased significantly from a moderate 
20.1/100m² to a very low 1.0/100m².  Other 
species found at this site were black nose dace 
34.46/100m², and creek chub 0.04/100m². 
 
 The site on Langstroth Brook, a tributary 
to Bradley Brook, is located at the second bridge 
on Kallar’s Hill Road directly upstream of the 
bridge.  This season saw a slight rise in salmon fry 
densities to 3.13/100m² from 1.0/100m² in 2007 
while parr dropped slightly from 1.0/100m² in 
2007 to 0.78/100m².  In 2007, trout densities were 
at a very healthy 55.1/100m² in 2007 to a low 
13.72/100m² in 2008.  Other seven species found 
at this site were slimy sculpin 40.47/100m², black 
nose dace 10.90/100m², White sucker 4.65/100m², 
American eel 2.34/100m², Creek chub 
1.71/100m², Brook stickleback 1.71/100m², and 
pearl dace 0.78/100m². 
 
 This site was rated as poor juvenile salmon 
habitat but as good brook trout habitat in 2005. 
This coincided with the densities of 2007 and 
2008. Stocking is not recommended for this site 
because of the high wild fish densities (Figure 
77.).  
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Figure 77.  Work performed along Bradley Brook.  Map created using DNR GIS data, Map S. Campbell. 
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 Crews noted along the lower reach of Bradley Brook, there was a severe 
decline in water quality and riparian habitat.  At times, the water smelled of raw 
sewage.  Upon speaking with landowners, it was also mentioned that there is a 
strong possibility that a few landowners septic systems may be directly running 
into the brook.  Also, on occasion, a septic truck has been seen dumping waste 
into the brook.  These seem highly plausible considering the state of the brook 
however, this information is only hearsay, and further investigations are 
required.  There was also a strong presence of beavers during the 2006 and 
increased in 2008 studies.  The beavers have created large pools in which water 
remains nearly motionless and foul smelling. 
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 2816.92 
 
Tributaries:   Langstroth Brook, Bradley Lakes, and Cozy Lake. 
 
Substrate: The substrate is a mix of fines (32%), sand (21%), gravel (17%), 
rubble and rock (14%) with minor boulder (2%).  The majority of the substrate 
consisted of loose soft material creating very poor spawning grounds and habitat 
for Salmonids.  The silt and sand combination substrate was found to be very 
deep, making walking through Bradley Brook highly difficult. 
 
Flow: The summer flow was found to be slow moving on the lower stretch of 
the brook as water levels increased and the substrate became soft.  During high 
water events the flow increases slightly, however the strong wetlands 
surrounding the brook reduce the velocity substantially. 
 
Bank Stability:  The banks were vegetated with steep slopes, while those 
without were found to be shallow. 
Stable: 44%, Stable and Bare: 7%, Eroding: 49% 
 
Water Clarity:  Murky water was present throughout even in shallow conditions 
clarity was poor.  In addition, an oily film developed along the top of the water. 
 
Habitat Type: Riffle/Run 71% Pool 29% 
 

Riparian Area:  The riparian land use was found 
to be dominated by forest and wetlands, with a 
small portion of rural development.  The wetlands 
are densely stocked with speckled alder, allowing 
for optimal absorption of water during high water 
events and filtering out the sediment and various 
hazards.  Surrounding the rural development, a 
thin buffers of alder and hardwood trees is left 
creating limited stability.  Mature softwood trees 
and intermixed hardwood trees dominate the 
forested regions.  The majority of the hardwood 
trees are aspen, highly desired by beavers.  
Throughout the brook there are numerous beaver 
dams pooling large areas with water.  The beavers 
annually progress further up stream, removing 
many hardwood trees. 
 Along the upper portion, the brook passes 
directly adjacent to the Bradley Lake Road.  In the 
fall of 2008, flooding caused the brook to run 
strong with high water levels, wreaking havoc on 
the road.  Portions of the asphalt collapsed into the 
brook as the gravel below it eroded away.  This 
was not only hazardous to the public, but also 
caused infill of pools and the dispersement of 
sediment. 
 Further, above this location there was 
another significant hydrological failure.  
Numerous undersized culverts collapsed and 
overflowed along the ditches of the Bradley Lake 
Road.  Most of this water became diverted across 
lawns tearing up sod and releasing sediment.  The 
overflow eventually reached Bradley Brook 
adding to the already strong flow, this caused a 
great deal of stress on the brook.  DOT worked to 
replace the undersized culverts, however, many 
culverts did not increase in size or capacity 
leaving this area prone to future failures. 
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Stream Bank Vegetation: bare 18%, grasses 20%, shrubs 32%, trees 30% 
 
Crown Closure: The crown closure was found to be 75% surrounding the shrub 
region, 60% surrounding the mature conifers and 0% where solely grass was 
present. 
 
Age Class:  The surrounding vegetation can be classified as mature, as most of 
the vegetation consists of Alder.  Much of the alder is reaching a state of 
maturity with growth slowing considerably.  Infilling of wetland tree species 
should be considered within the lower reaches of Bradley Brook. 
 
Riparian Rating:  At Risk 
 
Species (Most to least dominant) 
Speckled Alder, Willow, White Spruce, Red Maple, Black Spruce, and yellow 
birch. 
 
Action Plan: An action plan to improve water quality will be derived from 
further investigation: 
   
·  Develop an action strategy: through stakeholder consultation, including 

community driven enhancement, education and a sustainable maintenance 
component. 

·  Monitor action surrounding brook to ensure no dumping of waste is 
occurring 

·  Develop a treed buffer around the brook through landowner engagement. 
·  Work to clean yards surrounding the brook through community cleanup days 

to prevent hazardous materials from entering Bradley Brook. 
·  Report all serious hazardous properties with large amounts of garbage that 

refuse to clean up to local authorities under the unsightly premises act.  
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Figure 78.  Mid section of Palmer Brook, with many digger logs in place to 
increase dissolved oxygen.  Photo S. Prosser. 

9. Palmer Brook 

Description: Palmer Brook (67157) is 8.5 kilometers in length, is a cold-water 
brook with afternoon temperature <20.9°C which is due to ground water 
influences (Figure 78). The immediate and long-term land uses adjacent to the 
brook range from industry, agricultural to residential activities (Figure 79). 
 
Provisional Water Classification: Palmer Brook is a “C” class brook 
(acceptable water quality). Located in the rapidly growing Town of 
Quispamsis, the Palmer Brook area is under significant development pressure. 
Currently, the watershed has industrial parks, subdivisions and gravel pits. 
Run-off from a variety of sources is contributing to the sedimentation of 
Palmer Brook. This sediment loading is resulting in sub-optimal water quality 

and is infilling an important staging pool at the 
mouth of Palmer Brook. This pool is an essential 
point on the migration of path of salmon entering 
the river each summer to spawn.  
 
Habitat Classification: Palmer Brook has an actual 
score of 73 (fair-good). This score does not reflect 
the potential of Palmer Brook because it boasts cold 
water and in some portions < 18°C all summer long. 
Due to ground water upwelling’s, the mouth of the 
brook is a crucial sanctuary for adult salmon.  Adult 
salmon hold in this small area for up to four months 
and good juvenile densities are evident. The brook 
requires substantial changes in land use techniques, 
as well as strict enforcement of environmental 
regulations.  
 
Previous work (refer to Appendix A, B, C, D, E, 
F, H): Stream habitat assessments were performed 
on over 5 km of Palmer Brook from 2006-2008.  
The average values of all the sites over the three 
years have been calculated. Dissolved oxygen levels 
averaged 11.03, which is well within recommended 
guidelines. pH readings were within normal 
guidelines at 8.21 and conductivity is high for this 
system at 290.17 µs/cm, indicating water quality 
issues are present. An average of 165.05mg/L was 
found for total dissolved solids. Water temperatures 
averaged 16.9 C
 even with average air 
temperatures over 21C
. About 37% of the banks 
along Palmer Brook are considered undercut while 
48% of the stream has overhanging vegetation.  
  
There are five electro-fishing sites located on 
Palmer and Colton Brooks. Four of these sites are 
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Figure 79. Palmer Brook in relation to the Hammond River.  Map created 
using DNR GIS data, Map S. Campbell 

also experimental stocking sites. Juvenile salmon stocking generally takes 
place in early May while fish are at the unfed fry stage. These sites are stocked 
with a known number of fish and HRAA field crews then return in the summer 
to assess the survival rates by electrofishing. There have been barriers to fish 
passage downstream of these sites, which helped ensure these would be the 
only juvenile salmon present in the area. The site behind the old service station 
on Route 100 (P1) is the only site that is not stocked. All other sites have been 
stocked with 1000 fry annually since 2006, including two sites on Colton 
Brook. 

The low fry density numbers that have been 
recorded since 2006 most likely reflect the 
degrading habitat of Palmer Brook more than the 
failure of hatchery stock.  Other species that have 
been identified in the Palmer Brook system include 
brook trout, blacknose dace, creek chub, suckers, 
brown bullhead, American eels, stickleback, slimy 
sculpin, sea lamprey, burbot and smallmouth bass. 

The lower 1000 metres of Palmer Brook has 
been a long time focus for the association, because 
of its degraded water quality and resilient salmon 
populations.  In 2006 and 2007, E. coli samples 
were taken throughout the summer with very high 
levels causing great concern.  In response, a drogue 
study was conducted in 2006.  The drogue study 
allowed HRAA to follow the effects of the tide on 
the brook to determine if a downstream source 
could be responsible for the spikes.  It was 
concluded that it was not plausible for the tides to 
affect the E. coli levels to the degree that was 
observed (Figure 82.).  Research will continue 
along these regions to identify the source.  

In 2007 to 2008, HRAA was able to work 
with two industrial landowners to repair large 
sections of degraded riparian zones.  Renforth 
construction was the first.  A severe collapse of a pit 
wall in 2007 the owner wanted to prevent further 
catastrophes.  Collaborating with DENV and 
HRAA, the owner was able to construct a holding 
pond to catch all moving sediment from his pit.  
HRAA and Hampton PALs worked to vegetate the 
pond section of the pit to stabilize the soil. 
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Figure 80.  Work performed along the Palmer Brook. Map created using DNR GIS data, Map S. Campbell 
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Figure 81. A group of students stop to take a look at one of Palmer 
Brook’s most influential trees, the Silver maple.  Photo S. Mackay 

was inadvertently destroyed, with all vegetation removed and the land 
bulldozed.  HRAA partnered with DENV and Stanley Septic to create a new 
riparian zone.  
 
SITE CHARACTERISTICS  
Drainage Area (Ha): 1946.86 
 
Tributaries:  McLachlan Lake, MacFarlane Lake, Bay Lake, and Colton 
Brook. 

 
Substrate: The substrate is a poor mix of fines 
(41%) and sand (38%), with minor rock (9%), 
gravel (8%) and rubble (5%). The Palmer Brook has 
experienced many years of stream bank 
degradation.  This has created a significant 
movement of sediments with overall fines and sand 
composition of the substrate increasing as the brook 
progresses toward the river. 
 
Flow: (0.96 ft/s) The last 1Km of Palmer Brook 
becomes deep with very little flow passing through.  
As Palmer Brook progresses further upstream the 
flow increase and the depth decrease.  During the 
summer months a fair amount of flow was noted 
along the upper reaches, while throughout high flow 
periods the flow becomes rapid and destructive.  As 
the water passes through the upper region it 
increases in speed creating havoc on stream banks.  
It is during these high water events the confluence 
of the Palmer Brook and the Hammond River 
becomes brown, saturated by sediment. 
Bank Stability:  Many of the banks surrounding the 
lower section of the Palmer Brook were found to be 
heavily eroded as there was minimal vegetation. 
Further up Palmer Brook, the stability increase as 
the density of vegetation increase.  The erosion 
present in the lower region is highly significant with 
several feet of the banks letting go at one time. 
Stable: 51%, Stable and Bare: 9%, Eroding: 40% 
 
Habitat Type: Riffle/Run 87%, Pool 13% 
 
Water Clarity:  The upper reaches of the Palmer 
Brook were found to be clear with some tannin, 
while the lower reaches became murky and 
visibility became poor. 
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Riparian Area: The riparian of Palmer Brook is a highly diverse riparian 
zone, ranging from excellent to poor in quality.  Near the mouth of Palmer 
Brook, the land is used primarily for agriculture and industrial development.  It 
is within this region the riparian is classified as poor.  Very few trees and 
shrubs protect the brook (Figure 81.).   
In the agricultural use section of the riparian zone, trees are sparsely scattered.  
Large shrubs and small trees are beginning to appear as the efforts of HRAAs 
restoration is succeeding.  With the lack of rooting systems, the barren grazing 
and hay fields are easily stripped of their topsoil.  Large portions of these fields 
fall into the Palmer Brook on an annual basis.  This has resulted in sharp 
banks, facilitating further erosion. 
 In this same stretch, where many trees and shrub are present they are 
often stressed by sediment compacting their root systems.  Small buffers 
separate the industrial regions along the brook.  However, they fail to provide 
the protection the brook requires, as there is simply too much disturbance 
beyond the buffer.  During many rain events, barren industrial lands can be 
seen running rich with sediment filled water.  As the water channels through 
the exposed soil is cuts deeper into the landscape increasing in flow and 
sediment content.  As these channels, reach the forest/buffer they are slowed, 
but not enough to prevent them from continuing to the brook.  Many of these 
small channels have joined onto the watercourse polluting Palmer Brook 
during the slightest of rain events.  As this trend continues to progress it 
degrades both the riparian zone and the aquatic habitat.  It is within this area 
that riparian health is of greatest concern.  It is recommended that the riparian 
zones around these industrial regions be increased and the practices of the 
developers enhanced. 
 As the brook continues upward, it begins to form a stronger riparian 
zone with much larger and less shrubs.  Very little development is located in 
the remainder of the Palmer Brook drainage basin.  The trees surrounding the 
water cast large portions of shade, greatly reducing the temperature of the 
water during the hot summer months.  As the brook nears its end in the 
headwaters, the riparian becomes excellent.  The headwaters of Palmer Brook 
demonstrate how the entire brook should look like if the proper management 
was in place. 
 Colton Brook is a major tributary to Palmer Brook and it too faces 
similar issues.  Colton Brook has already seen a great deal of development.  
Much of Colton Brook’s riparian zone is urban properties.  During the creation 

of these properties, the brook was routed through 
closed culverts and lawns were built over them.  
Very little exposed brook can be found in the 
subdivision.  Above the housing, the brook surfaces 
and passes through a wetland, into a cleared field.  
The field area has been used to dispose of a variety 
of trash, ranging from old vans 


