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Figure 2. Angler casting across the Smithtown pool, during the 
time when Atlantic salmon were of great abundance in the system. 
Photo Unknown 

II. Introduction to the Watershed Management Plan 
A. HRAA History 

 
 Salmon angling on the Hammond River had become very popular by the mid 1970’s and the global environmental movement 
had begun. These two factors created a spark within a group of forward minded anglers to take an interest in the future of the 
Hammond River and its resources. In the fall of 1977, this small group of early conservationists, having decided that it was the time to 
act, drew up a tentative constitution and by-laws, called a public meeting and elected officers and directors of the Hammond River 
Angling Association. The 55 individuals that attended that 1st meeting recognized the need for an association to speak with a united 
voice on all matters affecting the river. 

 Among its early successes were the contributions the 
HRAA made to prevent a sewage treatment plant being 
constructed on the lower part of the river. Another huge 
success includes having the river scheduled as “fly fishing 
only” by the Department of Fisheries and Oceans. The HRAA 
increased visibility and activity throughout the 1970s. Some 
of this work included erecting pool signage, at which time a 
large “salmon angling etiquette” sign was prominently 
positioned at Crowley’s Pool. HRAA began running summer 
programs with staff in the 1980’s, developing programs such 
as Fish Friends in cooperation with ASF.  A significant 
milestone in the organization’s history was the construction 
of the Conservation Centre in 1997, made possible by the 
massive efforts of dedicated volunteers and significant 
corporate donations.  One major component was the donation 
of the land that the building occupies, by J.D Irving Limited.  
 
 From its very inception, the Association has been 
active in promoting sound conservation practices including 

anti-pollution measures, habitat restoration, and school education aimed at promoting angling (Figure 2) and other recreational 
opportunities on the Hammond. Today, the HRAA is a well known watershed group, renowned for its habitat restoration work, 
research and environmental monitoring projects and for its comprehensive education and public outreach programs. The HRAA has 
developed partnerships with all levels of government, stakeholders throughout the watershed, local landowners, and multiple funding 
bodies, schools from Grand Bay to Sussex, environmental consulting groups, developers, and other watershed groups.  
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Figure 3. Jim Gillespie, former HRAA 
president, engaging youth through the art of 
fly fishing.  Jim has helped to create many 
stewards of the river system and the 
environment. Photo: Unknown 

 The Association has often looked beyond its own immediate interests, and 
played an important role in setting up other important groups devoted to salmon 
conservation in New Brunswick. Some of these groups include the former provincial 
Save Our Salmon committee, and the highly successful New Brunswick Salmon 
Council (NBSC), one of the seven regional councils of the Atlantic Salmon 
Federation.  Three HRAA members have assumed the role of President of the 
NBSC, including R. Louis Duffley, Jim Gillespie (Figure 3) and Tom Benjamin. 
Over the years, the HRAA has encouraged and assisted in the formation of angling 
associations in other watersheds, and provides advice and guidance whenever 
possible. 
 
 In 2008, after two years of significant growth within the organization, the 
HRAA staff, volunteers and directors developed a Strategic Plan. This plan outlines 
the major areas of activity of the organization and defines the goals for each of these 
over the next five years. The five key sections include education, science and 
salmon enhancement, membership, facility maintenance and governance.  This 
watershed plan will align closely with many of the objectives indentified in the 
Strategic Plan.  
 
 The goals and overall strategies of the HRAA have not changed over the 
years. We plan to continue offering quality programs that help protect, restore and 
enhance our salmon populations while positively impacting our communities.  
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Figure 4. Map of the Hammond River eco-reaches showing boundaries of each 
tributary eco-reach and main stem eco-reach.  Each main stem eco-reach is 
broken down by colour and the tributaries that influence it and are represented 
as the same colour, with different line features.  Map created By Sarah 
Campbell and Shawn Prosser using DNR GIS Data 2009. 

B. Water Classification and the Watershed Management Plan 
 
“Watersheds form the most appropriate 
functional landscape units that can be used to 
determine the dynamic interactions between 
land use activities and water resources. Land 
use activities such as forestry, mining, 
agriculture, urbanization, fisheries and 
recreation all impact water resources to various 
degrees. Interactions between natural and 
human induced processes can best be assessed 
in a watershed context because the water 
quantity and quality at the outlet of a watershed 
provides an excellent indication of how well we 
manage the resources in it, and what the 
cumulative impacts are of all these activities. ” 
  - Institute for Resources, Environment and 
Sustainability, UBC.       
  
 This idea of Watershed Management 
aligns very closely with what the HRAA is 
seeking to achieve with this document.  Since 
completing the provisional Water Classification 
Document (WCD) in 2000, the HRAA staff and 
volunteers have referred back to it repeatedly 
for information on water quality and land use 
(Figure 4). Since then we have gone on to 
collect data on fish populations, habitat 
conditions, riparian zones, sediment loading, 
and numerous other parameters. However, these 
pieces of data were often collected for slightly 
different purposes and have therefore remained 
largely disconnected until now. One of the primary goals of the Watershed Management Plan (WMP) was to consolidate all of the 
relevant data for a given region in a single document. This has allowed us to get a better picture of the specific conditions in individual 
areas, as well as the overall health of the watershed. By utilizing all of the available information we are able to make better informed 
decisions and plan on a watershed level.  
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Figure 5. Aerial view of the French 
Village eco-reach at the Sherwood’s 
Deep Hole pool.  Flight courtesy of 
Arnold Boer, Photo: S. Mackay 

The Watershed Management Plan includes the following: 
 

�  Water quality data and analysis 
�  Benthic analysis 
�  Riparian zone rating  
�  Substrate composition  
�  Juvenile salmon stocking history 
�  Juvenile salmon density data 
�  Redd count data  
�  Adult assessment data 
�  Land use information  

�  Action items for each eco-reach 
�  Prioritized action items across the watershed 
�  Short term goals to achieve and encourage sustainable 
development, maintain good to excellent water quality in A and 
B class brooks and reaches, and restore C class Brooks to A or 
B class water quality 
�  Long term goals to maintain attitudes of dedicated 
environmental stewards in the Hammond River Community

 
 These parameters have been used collectively to define specific action plans for each eco-reach. This has helped us identify the 
key areas of concern in the watershed as well as the “global” issues that we face. Of the 22 eco-reaches, we had recent data for eight. 
Data collection was required in order to create relevant and current profiles of the other 14 eco-reaches. This was carried out primarily 
through stream habitat assessments (see Methods section for more details) in 2008. New water quality data was collected in 2007 and 
2008 for most of the sites, in cooperation with the Department of the Environment, for 
Water Classification purposes. Another valuable data set came from a benthic macro-
invertebrate analysis in 2008 that was also conducted in cooperation with the DENV. 
Most of the other data has been collected since 2005 through HRAA projects, with the 
exception of the original water classification data, which was collected in the late 
nineties, as well as electro-fishing surveys and redd counts, both of which date back as 
far as the late seventies.  
  
 The HRAA, along with 18 other watershed groups in New Brunswick, has been 
working with the Department of the Environment for over ten years on Water 
Classification. When ratified, it will provide groups with a valuable resource for 
protecting the delicate eco-systems that are our watersheds.  
 
 In the Hammond River Watershed, 16 of the eco-reaches are currently classified 
as “A” class, excellent water quality. There are three each of B Class and C Class eco-
reaches, which represent good water quality and acceptable water quality, respectively.  
This poses a unique challenge for the HRAA. We already have excellent water quality 
throughout the majority of the watershed but key areas are being affected by 
inappropriate land use, rampant development and extensive erosion. These issues must 
be addressed in a timely manner in order to protect the pristine conditions that exist in 
much of the river (Figure 5), while restoring the degraded sections to their natural state. 
The strategy for achieving these goals will be outlined in this management plan.  
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C. Fisheries Management  
 
 One of the biggest challenges that the HRAA has faced throughout its existence has been the management of the Hammond 
River salmon fishery. The main obstacle to developing an appropriate planning strategy for this population has been the absence of an 
assessment of the annual salmon return. Numerous attempts at assessing the mature salmon population of the Hammond River have 
invariably been met with challenges that prevented a quantitative count. However, each has offered a snapshot of the returning 
spawners, often with encouraging numbers. The spate nature of this river presents serious challenges when it comes to installing any 
kind of in stream structures. A trap-net that was installed by DFO in the nineties was washed out repeatedly, as were the underwater 
cameras that HRAA installed in 2008. The idea of installing a counting fence has been contemplated for years. However, the failure of 
much smaller structures in this river indicates a counting fence would not be a manageable endeavor.  By researching other assessment 
techniques, a new plan has been developed and will be implemented in 2009 (refer to section V.B. for details). 
 
 Of course, the adult assessment is just one piece of the puzzle in developing a fisheries management plan. Fortunately, many of 
the other parameters are already in place thanks to countless years of data collection by various government departments and the 
HRAA.  We have redd count and electro-fishing data dating back to the late seventies, and the HRAA has stocked more than one 
million juvenile salmon into this river throughout that time. The adult count helps to tie the rest of this information together and make 
it more meaningful. By comparing respective densities of each life stage we can start to identify what the strong points and weak 
points are within the cycle, where we need to offer better protection, and what the major threats are to this population. From there we 
can move to enhancing the natural population in an informed manner by targeting the “at risk” life stages. For instance, if density 
comparisons show that there is great disparity between the egg and fry stages, we can identify the major issues facing incubating eggs 
(i.e. sediment loading, low dissolved oxygen content) and make that a priority issue. In addition to addressing the issue we could begin 
stocking that life stage more aggressively until an upward trend is observed in the wild population. Being able to make decisions like 
this that are based on fact instead of speculation will be a huge advantage to the HRAA and the salmon population.  
 
 Another important dilemma that has been a major concern for HRAA is an appropriate stocking plan. Over the years, we have 
stocked smolt, parr, fingerling and unfed fry. Each of these life stages offers both benefits and disadvantages. It was previously 
thought that the more advanced fish, like smolt, would be released into the freshwater system in excellent physical condition, 
improving their chances of returning to spawn. These smolt left the freshwater system almost immediately after being released so 
there was no major threat of competing with the natural population.  However, the hatchery smolt are not nearly as resilient as their 
wild counterparts, and it was never conclusively determined whether or not they would have the all important ”imprint of the river” 
that would draw them back here to spawn.  
 
 Consultation with DFO led the HRAA to move to stocking fall parr and unfed fry in the spring. The parr would undergo the 
smoltification process within the river, removing the uncertainty associated with the smolt. However, they would be staying in the 
freshwater system for a longer period of time, potentially competing with wild parr and fry. To help deal with this threat, electro-
fishing surveys have been conducted to identify sites with quality habitat and low fish densities that would be suitable for stocking.  
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 The underlying issue that continues to arise is that the longer a fish remains in the hatchery, the less prepared it will be for the 
natural system. Therefore, unfed fry stand the best chance of maturing into more resilient wild-like fish than either parr or smolt. 
However, stocking at the unfed fry stage does not necessarily offer a significant return of spawning adults. While the survivors will be 
stronger, there will be fewer of them than if you let them mature to the parr stage at the hatchery. Another advantage to stocking at the 
unfed fry stage is that there is no risk to the wild population.  
 
 The final consideration in the stocking debate stems back to the broodstock collection itself. This is one of the most popular 
events that the HRAA holds in the course of a year, bringing out numerous volunteers. However, the collection itself poses a threat to 
the salmon population. Warm water and other conditions beyond our control can hinder this activity and cause stress to the fish. In 
2005, there were far more fish than expected collected from Palmer Brook and of those collected, four died enroute to the Biodiversity 
Facility. Two more fatalities were identified in Palmer Brook later that day. With an unknown population size, the loss of six mature 
salmon just prior to spawning was devastating.  
 
 In recent years, we have limited our broodstock collections to just enough fish to provide eggs for the Fish Friends program 
and sediment research, with all remaining spawn being stocked as unfed fry. This is expected to continue until a comprehensive 
stocking plan can be developed, associated with the other salmon population data we have available, including the adult assessment.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 8

Figure 6.  A seasoned angler looks to hook a prized Salmon at the 
Smithtown pool. Photo R. Giffin 

Angling History of the Hammond River 
 
 Some of the earliest recorded angling history of the Hammond River includes the remark made by Moses Henry Perley in 
1851, when he noted that “salmon ascend the Hammond River to Titus Mill Dam, which has no fish-way, and stops their further 
progress upward to their former spawning grounds, very far up the river.” Perley was the leading authority on New Brunswick’s 
natural resources in the mid 1850’s.  In those days, it was commonly believed that salmon could not be taken on a fly in this river, 
even though it was known to have a good run of salmon. Therefore, early fly fishermen, many of whom were based in the military 
garrisons in Halifax, would travel past the Hammond on the way to fish the Nepisiguit and other rivers that were famous for excellent 
angling.  
 

 Nearly a century later, this theory was challenged by 
Carl Ashe. Ashe is credited with proving this supposition 
wrong in the mid-1950’s. Soon, other anglers joined in the 
sport. By the mid 1970’s many local anglers were trying 
their luck on the Hammond River. The angling on the river 
continued to attract anglers even in the face of much more 
significant runs on the Miramichi and other river systems. 
Historically, the river held an early salmon run, entering the 
river as early as June, and a later run that entered late 
summer, depending on water levels and temperature. With 
the spate nature of the river, and declining flows, few fish 
remain of the early run. But, the late run continues to bring 
large Multi Sea Winter adults into the system. 
 
 One common theme from anglers who knew the 
system in the 1970’s was the angling success ratio for fish 
versus hours of angling effort (Figure 6). Retired DNR 
Biologist, Tom Pettigrew, has notes from his personal 
angling diaries, recording all of his angling effort on the 
Hammond from 1974 to 1997, before the river was closed. 

Tom’s average hours fished per hook-up of salmon was 3.6 hours per fish. This compares with his records of 3.9 hours per fish on 
Crown Reserve Angling waters and 8.8 hours on other open salmon waters. Tom’s records included that 55 percent of the fish angled 
were salmon, and 45 percent grilse: certainly an excellent ratio on any system. Tom’s meticulous record-keeping matches up with the 
anecdotal evidence of many other anglers on the system. For comparison, the 2007 angling success for Crown Reserve anglers on the 
Northwest Miramichi was .36 fish per angling day, or about three days of angling to produce a fish. 
 
 The Hammond was known for excellent angling in good water levels, and a very good proportion of salmon, particularly late 
in the season. Typically, October was the best month for angling success, when the fall rains bring in the large, bright fish. 
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The Hammond has about 24 named salmon pools stretching from Silver Hill in Upperton downstream to the Bull Interval Stretch 
downstream in Nauwigewauk. Plus, there are a variety of unnamed pools runs and pocket water than can hold fish in the right 
conditions. Some pools, like Sherwood’s Deep Hole, were well known to the local community, well-frequented by anglers, and still 
produced angling successes regularly before the closure. 
 
 Wet flies were commonly used on the river, including the popular Hammond River Bug, a white wet fly tied with white yarn 
and white hackle. More traditional patterns were used as well, primarily hair-wing patterns, with Blue Charm, Butterfly and Green 
Butt Black Bear being common choices. Later, the ubiquitous Green Machine became popular on the system as well. 
 
 The Hammond River Bug was developed in 1974 by HRAA member Les Somerville, who designed the cigar-shaped fly to 
fish the slow-moving waters of the lower river pools. Les’s pattern calls for a hook from size 2 to 8, with a body of white wool, a tail 
of deer hair tips and brown saddle hackle for a body wrap. Many anglers fished it in a distinctive local technique, in a series of pulsing 
strips that moved the fly through the water. 
 
 After the closure of the salmon season in 1998, the river continued to attract significant numbers of trout anglers, seeking both 
the local river trout, and the river’s well known run of Sea Trout in the spring. In more recent years, more Chain Pickerel have been 
seen on the lower stretches of the river, and Striped Bass are entering the lower part of the river frequently, often seen and angled as 
far upstream as Crowley’s Pool. 
 
 Unfortunately, introduced and invasive species have been appearing as well, with more Smallmouth Bass being present on the 
system. And, an introduction of Muskellunge on the Upper Saint John River places the Hammond at risk of these fish appearing here 
as well. The monitoring and protection of the Hammond River salmon population is, and will continue to be, a major priority for the 
Hammond River Angling Association.  
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III. HRAA Methods 
 

A. Stream Habitat Assessments 
 

Stream sweeps are conducted by HRAA to assess and improve the water quality of streams and the riparian zone throughout 
the Hammond River watershed.  Stream sweeps are usually done along 1km stretches of streams that are of high concern in regards to 
existing and potential salmon habitat.   At 100 meter intervals pictures are taken, garbage is removed and data is collected on water 
quality, stream characteristics, bank quality and surrounding vegetation. 

 
By observing and collecting data from these streams, areas that are in need of monitoring and/or restoration can be identified.  

The quality of streams can be improved by removing inorganic debris, identifying pollution sources and by restoring damaged areas.  
HRAA works with the community as well as private landowners to indentify and remediate activities that are negatively affecting 
stream quality. Banks are stabilized ecologically by planting specific plant species whose roots stabilize soil structure thus preventing 
bank erosion and providing canopy.   
 
The following materials are required for stream habitat assessments: 

- stream sweep data forms (DFO designed) 
- legal size clipboard 
- pencils 
- camera 
- conductivity meter 
- dissolved oxygen meter 
- hand held GPS unit  
- pH meter 
- flow meter 
- pedometer for pacing 
- measuring tape (30m) 

- metre stick 
- field book 
- first aid kit 
- waders for each crewmember 
- gloves 
- garbage bags 
- flagging tape 
- wood saw/axe 
- rope 
- Water, sunscreen, bug spray, hats, sunglasses, extra 

clothes and any other personal field work items
 

 
Before entering a site to conduct a stream sweep, landowners must be contacted and permission must be obtained to cross their 

property.  The stream/river name, date and names of the personal conducting the stream sweep should be recorded on a stream sweep 
data form.  Location along the stream/river and directions to the site are also helpful.  Along the 1km stretch of stream that is being 
assessed, data is collected from 11 sites.  The first site is at 0m and at each 100m interval up to and including 1000m.  At each site the 
following data should also be recorded; 
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Location 
 A GPS point should be taken at each 100m interval and the points of longitude and latitude recorded.  The site interval should 
also be recorded (i.e. 0m, 100m, etc). Detailed notes should be made of anything observed that is out of the ordinary or is in any way 
noteworthy. A location (GPS points) of noted situations should be recorded and pictures should be taken (Figure 7).  Documentation 
should be made of, but is not limited to, the following situations;  
 

- beaver/man-made dam 
- road ford 
- large amounts of garbage 
- manmade structures within or obstructing stream flow 
- Oil, agricultural waste, industrial waste, etc within the stream and the entry point, if possible. 
- cattle crossings 
- Other notable observations or obstructions to stream flow, bank stabilization, bank/stream vegetation, etc. 

 
Barriers to Fish Migration 
 Anything obstructing the movement or migration of fish should be well documented with many pictures and detailed field 
notes. Depending on the type of barrier, its removal may also be required. Fish migration barriers could include any of the above listed 
situations.  A barrier could also be comprised of organic matter (i.e. logs, branches, leaves, etc.) or other man-made structures such as 
culverts.  Culverts obviously cannot be removed by field crews but if it is blocking fish migration then it should be documented and 
reported to the appropriate HRAA staff. Any inorganic barrier that is not severely embedded in the streambed should be removed.  At 
HRAA some project funders also allow the removal of organic barriers and some do not.  Before going into the field, crews should be 
aware of any project limitations.  Regardless of the project, HRAA does not remove active beaver dams.   
 
Pictures 
 Pictures should be taken before and after of all 11 points especially when a lot of garbage is being removed.  Pictures should be 
taken of staff working (removing garbage, taking water quality readings, etc.). It is extremely important to document the entire site 
with photographs.  It is encouraged that well over 50 pictures be taken to properly document a single site. Upon arrival back at the 
HRAA center all pictures should be downloaded on to a computer or appropriate disc where they are to be filled according to the site 
and activity and removed from the camera. If needed, the camera or camera batteries should be left to charge at the end of the day.   
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Figure 8. HRAA uses two simple methods for determining 
the overall width of the given water body; the wet width and 
channel width. Depth is also taken across the same spans as 
the width, they are taken at the ¼ mark, ½ mark and ¾ mark 
for both widths. 

Figure 7. Riffles help to input oxygen into the water and 
decrease water temperatures improving aquatic habitat. 
Riffle on Donnelly Brook Photo S. Prosser. 

Average Width 
 The wet stream width is taken by measuring from the water’s 
edge on one side of the stream to the water’s edge on the opposite 
side (Figure 8).  A bank channel width is measured from the bank 
edge of one side of the stream to the bank edge of the opposite side 
(Figure 8). 

 
 

Substrate 
 The substrate type (streambed composition) is recorded based on the size of the matter which comprises the streambed at each 
site.  Based on how much of the substrate falls into each of the following categories a percentage value (0 – 100%) is given;    

1. Bedrock (ledge) 
2. Boulder (>461mm) 
3. Rock (180 - 460mm) 

4. Rubble (54 – 179mm) 
5. Gravel (2.6 – 53mm) 
6. Sand (0.06 – 2.5mm) 

7. Fines (0.0005 – 0.05)

 
For example a streambed may have a composition of; 0% bedrock, 10% boulder, 50% rock, 20% rubble, 10% gravel, 10% sand and 
0% fines. The total should add to 100%. 
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Figure 9. Pools often contain a higher concentration of 
fish as the available habitat is high and nutrients are 
abundant. Mill Brook Photo S. Prosser 

Average Depth 
  The average wet depth of water at each site is found by 
averaging the three water depths that are measured at ¼ of the distance 
from the water’s edge, ½ of the distance from the water’s edge and ¾ of 
the distance from the water’s edge (Figure 1).  The water depth is also 
measured at the ¼ mark of the channel width (¼ of the distance from the 
bank edge), the ½ mark of the channel width and ¾ mark of the channel 
width  
 
Undercut Bank 
  A percentage value (0 – 50%) is given for both the left (facing 
downstream) and right stream banks (for a total of 100% of the site) to 
estimate the percentage of the bank that is undercut/eroding.  For 
example; a particular site may have a left bank that is 25% undercut 
(half of the left bank) and a right bank that is 50% undercut (the entire 
right bank).  
 
Overhanging Vegetation 
 A percentage value (0 – 50%) is given for both the left and right 
sides (for a total of 100%) of the stream to estimate the length of water 
that has vegetation hanging over it. For example; a particular site may 
have a left bank that has 25% of its vegetation overhanging (half of the 
water length on the left bank) and a right bank that has 50% of its 
vegetation overhanging (the entire length of water on the right bank).  
 

Woody Debris 
 Observations of large woody debris (i.e. logs) that lie within or partly with the stream are recorded in metres (length of log). 
 
Embeddedness 
An estimate of the amount of substrate that is embedded in silt. It is based on a rating system with the following criteria; 
1: � 20% of the substrate is covered by silt 
2: 20 – 35% of the substrate is covered by silt 
3: 35 – 50% of the substrate is covered by silt 
4: � 50% of the substrate is covered by silt 
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Flow Type 
 A percentage value (0 – 100%) to estimate how the water within the stream flows is given based on the following categories; 
Riffle* - shallow stretch of stream, where the current is above the average stream velocity and where the water forms small 
rippled waves as a result. 
Run* – average water depth and average flow velocity. 
Pool - a stretch of a stream in which the water depth is above average and the stream velocity is low (Figure 9). 
 
*riffle and run are grouped together (an example of stream flow type would be 40% riffle/run and 60% pools) 
 
Shade 
 A percentage value (0 – 100%) is given based on the amount of water surface that is shaded.  The amount of shade is, in most 
cases, a direct result of the amount of overhanging vegetation and is also dependent on the time of day and weather at the time of 
assessment.  
 
Vegetation 
 An estimate is recorded based on the percentage of stream bank vegetation that falls into the following four categories; bare 
ground (no vegetation), grasses, shrubs and trees.  For example, a stream could have surrounding vegetation that is 20% bare ground, 
10% grass, 30% shrubs and 40% trees. The vegetation estimate should add up to 100%. 
 
Erosion 
At each site the stability of both the left and right banks are recorded.  A percentage value between 0% and 50% is divided among the 
following three categories for both the left and right banks; 
 
Stable – there is no evidence of erosion. The bank is covered with vegetation and appears to be in stable condition. 
Bare stable – there is no evidence of erosion and the bank appears to be in stable condition however there is no vegetation. 
Eroding – the bank is unstable and there is evidence of erosion. 
For example the left side of a stream could have a bank that is 20% stable, 0% bare stable and 30% eroding.  
 
Temperature 
 Air and water temperatures are taken at each interval by either the conductivity meter or the dissolved oxygen meter. 
 
Water Quality 
 At each site, characteristics of the water quality are measured and recorded, these include; water conductivity, salinity, TDS, 
dissolved oxygen content and pH. 
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Figure 10. Young environmental 
leadership student Greg Torrey 
collecting GPS points along 
stream habitat assessment on 
Scoodic Brook, summer 2006.  
Photo S. Campbell. 

Water conductivity is the ability of water to conduct electricity.  The electricity actually 
travels through dissolved particles in the water, therefore, pure water would have a lower 
conductivity than, for example, sea water.  Water that contains a high concentration of total 
dissolved solids, for example highly polluted water would have a high conductivity.  For this 
reason, knowing the conductivity of water within a stream is a good indicator of water 
quality. Water conductivity is measured in micro Siemens per centimeter (µS/cm). 
   Salinity is the amount of salt (NaCl) dissolved in water. It is usually measured in 
p.p.m.(parts per million) or as a percentage value.  For example, if a water sample has a 
salinity of 3ppm that would mean that for every one million parts of water there are 3 parts of 
salt or NaCl. Salinity is one of the factors that determine what species are able to live in 
specific aquatic environments. Most freshwater fish, for example, cannot tolerate high levels 
of salt in their environment. 
 TDS or (total dissolved solids) is a measure of the amount of particles, 2 micrometres or less, 
that are dissolved in water.  It is usually measured in milligrams per liter (mg/l).  High levels 
of TDS can be harmful to fish and other wildlife species.  Water conductivity measurements 
provide approximate values for TDS concentrations. 
Dissolved Oxygen Content is the amount of oxygen (O2) that is dissolved in water.  It is 
usually measured in p.p.m or as a percentage value. DO is vital to aquatic life. A DO content 
of 9.5ppm is the approximate level that supports all aquatic species at all life stages.   
pH – is a measure of how acidic or basic a solution is.  The pH scale ranges from 1 to 12. A 
pH level of 7 that of pure water, is considered neutral. Any solution with a pH level below 7 
is considered acidic while any solution above 7 is considered basic.  Although pH levels vary 
naturally, a healthy stream would have a pH level between 6 and 8. 
  
 

Inorganic Debris 
 Any garbage or other inorganic matter that obviously does not belong in or near the stream should be removed as long as it is 
not embedded within the stream substrate. Removing severely embedded items can comprise water quality by leaching deleterious 
substances in the water. 
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Figure 11.  Debris removed from a small section of 
stream, clearly showing the importance of good 
aquatic stewardship.  Photo S. Mackay. 

B. Illegal Dumping Cleanup 
 
 Over the course of HRAA’s history many large illegal dumping locations have been identified by staff and volunteers.  These 
sites have ranged in size, from small remains of a beach party to large scale family dump sites.  These sites have been deemed 
hazardous as they may contain unknown chemicals and potentially dangerous materials.    
 Historically, HRAA has found sites of concern and applied for funding to clean them up.  As these activities began, the true 
extent of the problem was discovered.  It was quickly recognized that illegal dumping sites were very common throughout the 

watershed and these sites could not be restored in the course of one 
summer.  The sites found to be at the highest risk were cleaned by HRAA 
summer staff.   This typically took a great deal effort and devotion of staff 
and volunteer time and resources. 
 Through the course of many summers the HRAA field crews 
worked to maintain clean beaches and waterways (Figure 11).  On a 
monthly basis, crews would clean up the locations along the watershed 
known to be frequented by party-goers.  These cleanup efforts consumed a 
great deal of time and were conducted as time permitted.   
 Other efforts were put in place to combine data collection and 
garbage removal through a process known as stream sweeping.  In 2006, 
HRAA staff began large scale sweeping efforts along the Hammond River 
and its tributaries.  By the summer of 2008, there had been a total of 35.5 
kilometres covered, with truckloads of garbage being removed annually. 
 In 2007, a program was developed by HRAA staff to utilize 
volunteers in cleanup efforts.  These volunteers formed weekend groups 
known as Green Teams.  The Green Teams were a highly useful tool in 
creating a presence within the watershed, cleaning small scale dump sites 
and pinpointing large dump sites and other issues such as poaching.  
Green Teams also looked at a variety of different physical characteristics 
of the water and recorded all their findings on a data sheet.  Upon 
completion of the work, crews reported back to HRAA staff with their 
findings and the garbage and data was processed. 
 Through these actions, the once insurmountable piles of garbage 
have started to dwindled down.  With the continued efforts of HRAA staff 
and volunteers, we hope to make illegal dumping a rare occurrence within 
the watershed.  Illegal dumping not only destroys our natural 

environment, it deteriorates the quality of habitat for fish, wildlife, and humans alike. 
 
 



 17

C. Water Quality Assessments and Benthic Macro-invertebrate Analysis 
 

 Water quality is a very complex and dynamic concept that has many possible indicators. In order to get the most complete 
picture of water quality for Water Classification purposes, the HRAA has worked in cooperation with the DENV to collect water 
samples for over ten years. This data is used to create a water quality profile of each eco-reach.  
 Samples are collected during normal conditions throughout the spring, summer and autumn. Field crews collect multiple 
samples per site, record relevant field data, and take a dissolved oxygen reading. The following is a list of water quality indicators that 
HRAA samples for: Aluminum, Alkalinity, Ammonia (Total), Mercury, Arsenic, Calcium, Cadmium, Chloride, Color, Conductivity, 
Chromium, Copper, Dissolved Oxygen, E.coli, Fluoride, Fecal coli form, Total Nickel, Phosphorus, Magnesium, Sodium, Nitrite, 
Nitrate, Nitrate and Nitrite, Lead, Potassium, Antimony, Sulphate, Suspended Solids, Total Kjeldahl Nitrogen, Temperature, Total 
Organic Carbon, Turbidity, Zinc, Iron, and pH. 
 These parameters help to identify any major issues in the water quality of a given eco-reach. Because they are so specific, 
potential sources become easier to pinpoint and identify. Of all of the above water quality parameters, the one that shows up as a 
consistent problem on the Hammond River is E. coli. Most of the B and C class brooks have been classified according to their E. coli 
levels. None of the other Water Classification guidelines are considered problematic issues in this system. However, the primarily 
agricultural-based land use around the river results in bacterial spikes throughout the spring and summer. Remediating this issue is a 
high priority objective prior to ratification.  
 Another method of assessing water quality is by sampling benthic macro-invertebrate populations of a watercourse. Different 
levels of tolerance to poor water quality among these animals create an interesting measure of how clean the water is. Water 
containing highly sensitive animals and a diverse population would indicate high water quality. Whereas a population of similar, hardy 
bugs may indicate an issue with the water. Samples were taken for the Provisional Water Classification and again in 2008 for the 
updated Water Classification.  
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Figure 12. Young 
environmental enthusiast 
participating in a 
community riparian 
planting day. Photo S. 
Prosser 2008 

D. Riparian Assessment and Restoration 
 

Since its early inception, HRAA crews have worked to restore the riparian zones and banks 
within the watershed.  Early efforts were put forth on key locations in the watershed.  These efforts 
included hard bank restorations combined with planting.  Since this time HRAA has learned the 
benefits of solely utilizing the approach of natural restoration through planting. 

HRAA has moved from planting large tracts of land around the water with a combination of 
softwood and hardwood trees to majority hardwood trees with intermixed shrubs (Figure 12).  Newly 
gained knowledge on the Silvics of tree species has allowed the Hammond River staff to properly 
select tree species.  These species can withstand harsh conditions caused by flooding and ice scouring 
and will protect the banks through their extensive root systems. 

With low survival rates of earlier planting sites, the methods were analyzed to ensure HRAA 
staff were doing all they could to ensure the viability of the trees.  One of the primary factors found to 
be negatively impacting the survival rates was the age and size at which the trees were planted.  Many 
of the early plantings were conducted with one and two year old growing stock.  These trees ranged 
from 9-23 cm (4 to 9 inches) in size.  These trees were unable to rise above the towering hay along 
stream banks and would subsequently succumb to competition for water, sunlight, and nutrients.  
Currently we are using much larger stock ranging from 76 to 120 centimetres (2.5 to 4 feet).  The 
increased height allows trees to reach above the threshold of the grass and hay and prosper.  With the 
increase in tree size there is also an increase in root mass.  With an increased root mass the trees are 
able to withstand the elements. 

In previous years, planting was conducted during mid to late summer as summer students 
were available.  We now know that tree planting within a riparian zone require a full summer’s 

growth to develop a hardy root system.  Past planting excursions failed due in part to weak root systems becoming damaged during 
spring thaw, destroying the connection between the nutrients in roots and the trees. 

Paired with the new understanding of Silvics and the increased size of growing stock, we determined it was a much greater 
benefit planting large trees and spending a greater amount of time with each.  Our overall density at which the trees were initially 
planted decreased however, the density following the first growing season increased. 

In the earlier years of planting the HRAA staff and volunteers used the simple technique of willow clippings to establish large 
vegetation on banks.  The willow proved to be highly effective for initial stabilization of banks however the long term sustainability of 
these shrubs was not achievable.  On an annual basis the willow are scoured by multiple ice flows followed by prolonged flooding and 
severe summer exposure.  The durability of these shrubs has continued to make them the primary choice when looking to establish a 
“first line of defense” against erosion.  Following the establishment of willows we are now planting riparian tree species that create a 
much deeper rooting system. These become highly sustainable. 

Many success stories of primary erosion defense can be found throughout the Hammond River watershed.  A few key locations 
of restoration are: the HRAA/Steele’s field (Nauwigewauk), Walter Pollock’s field (Upham), and Caroline Smith/ Dave Drummond 
field (Upperton) (Figure 13). 
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Figure 14.  Salt Springs Brook site of large scale erosion 
causing significant sediment loading in the stream below.  
Photo S. Prosser 

Figure 13. Planting sites located along the Hammond River 
where significant erosion has been noted.  Map drawing S. 
Campbell 

These three sites currently have many large willow 
barriers with few intermixed trees.  With a little more work 
planting large tree species, these riparian zones will become 
strong, sustainable and will protect the river and its 
tributaries, as well as farmer’s fields.  Planting along the 
river system cannot be conducted in a season through one 
large effort, but rather it is done over many years in small 
sections to achieve the best possible results.  HRAA has 
followed this simple concept and through many years of 
good efforts new sites are being worked on. 

Through stream assessments, crews have been able to 
identify key areas of concern throughout the watershed.  
Crews assess a minimum of 500 metres along a stretch of a 
brook or river during which time they collect data on the 
physical characteristics of the watercourse (section III 
Stream Habitat Assessments).  The data is compiled to 
determine the areas of highest concern and ranked according 
to severity (Figure 14).  The highest risk areas are placed at 

the top of the list for restoration through planting.  Over the 
years, we have changed our outlook on planting.  We have 
learned it is highly unlikely that planting will prevent erosion, as 
erosion is a natural process as water bodies’ shift.  We plant 
riparian zones to return the erosion to a natural rate.  Increased 
rates of erosion caused by development and land misuse 
decrease the water quality of our river system.  With efforts in 
place to slow the erosion of banks, the quality of Atlantic salmon 
habitat will be improved, ensuring the best of freshwater 
conditions for spawning and growth. 

Key measurements of riparian health were; crown 
closure, riparian rating, flow substrate, habitat type, stream bank 
vegetation, and age class.  Many of the measurements are based 
on visual assessment, such as crown closure.  During the sunny 
days, crews would assess the noon sun’s effects on the water 
along the banks, and develop a percentage.  For riparian rating 
see Appendix G.  Flow was measured in feet per second using a 
flow meter. Substrate, habitat type, and stream bank vegetation was visually assessed and given a percentage that it encompassed. 
These percentages were averaged over the entire stream assessment. 
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Figure 15.  Effects of a small ditch feeding sediment during a moderate rain 
event into Palmer Brook.  Photo S. Campbell 

 
E. Sediment Studies 

 
 The HRAA has used a variety of techniques 
in recent years to monitor sediment loading in key 
locations. In 2005, Vibert boxes were placed in 
stream to monitor the accumulation of sediment 
through the summer to autumn timeframe. 
Consultation with the Canadian River’s Institute 
led to a new technique being adopted in 2006. The 
new method monitors sediment loading but also 
examines the impact that sediment loading has on 
incubating salmonid eggs and alevin through the 
late autumn to early spring period.  In addition to 
these systems that monitor chronic sediment 
loading over time, the HRAA has also taken total 
dissolved solids samples in areas of concern to 
determine how trouble sites can impact conditions 
in just a single rain event (Figure 15).  
 
Vibert Boxes  

Using plastic sediment traps (Vibert 
Boxes), staff measured levels of sedimentation in 
specified streams at pre-determined sites to follow 
progress on erosion control. Vibert Boxes trap sediment, providing a picture of sediment loading at each site. High sediment loads 
indicate possible upstream erosion problems that, in turn, increase mortality exponentially in juvenile habitat, by reducing available 
oxygen to eggs in redd beds. 
 

Crews placed Vibert boxes in stream, anchored to the streambed. Boxes were retrieved following 8-10 weeks; contents were 
dried, filtered and weighed. Results were compared to previous studies to plot trends in sediment loading and “red flag” areas of 
increased sedimentation that could cause damage to hatchery habitat.  
 
Incubation Baskets  

In 2006, the HRAA moved away from using Vibert boxes to monitor sediment levels, adopting a new system recommended by 
Dr. Rick Cunjak of the Canadian Rivers Institute. The new method utilizes incubation baskets, which were constructed here at HRAA 
by the field crew.  
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Figure 16. Sarah Campbell installing incubation 
baskets during late fall, in Salt Springs Brook.  Photo 
S. Mackay 

Figure 17.  Water samples taken during heavy rain events along Palmer Brook showing 
heavy sedimentation caused by erosion and runoff from industrial sources.  The furthest 
upstream samples are on the left and work downstream to the right in this photo.  Photo S. 
Campbell 

 Baskets were installed in stream and contained gravel and 100 
newly spawned salmon eggs (<48 hrs old). Three baskets were placed at 
each site (Figure 16) and they were removed at predetermined intervals in 
order to monitor the degree of sediment and assess the survival rate of the 
eggs and, later, the alevin. The first basket from each site was removed in 
January, at which time surviving eggs should be eyed. The other baskets 
were monitored throughout the winter and early spring to examine the 
emergence of alevin. The sediment in every basket was dried and 
weighed. This data was used to calculate the relative survival rates in 
respect to the degree of sediment loading. This new method allows the 
HRAA to monitor sediment loading and how it affects the survival rate of 
salmonid eggs and alevin.  Survival rate of surplus eggs raised at the 
hatchery were used as an indicator of optimal survival rate.  
 
Total Suspended Solids Sampling 

During rain events in recent years, Palmer Brook can be seen 
running brown with sediment. These conditions have required additional 
attention and sampling to identify sources. The HRAA recruited feedback 
and advice from the Department of the Environment to develop sampling 
techniques. Potential point sources were identified and sampling protocols were established.  It was determined that Total Suspended 
Solids (TSS) sampling would the most effective means of identifying the major sources of sediment loading.  

Two sets of samples were 
collected. The first was to 
establish normal background 
levels and was taken during 
normal conditions.  The second, 
pictured below, was to establish 
elevated levels during a rain event.  
All of the samples were taken 10m 
above and 30m below potential 
sediment inputs (Figure 17).  

For background levels 
under 50 mg/L, the Canadian 
Environmental Guidelines state 
that during a rain event the Total 
SS levels should not increase by 
more than 25-50 mg/L. Samples were sent to the Department of the Environment laboratory in Fredericton for analysis. Results were 
sent back to HRAA via email.  
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Figure 18. Christa Carpenter, Environmental 
Technician 2004, places sign along known ATV 
trails to protect Salmon eggs during sensitive 
incubation period.  Photo. S. Mackay. 

F. Salmon Population Assessments 
1. Redd Counts 

 
Redd bed monitoring and mapping is used in determining normal placements of redd beds, for protection from environmental 

degradation and to enable future monitoring by HRAA volunteers. Redds are 
laid in shallow “riffle” areas at the tail end of pools. ATV’s cross the river and 
streams in these shallows as well. HRAA continues historical DNR redd 
counts, training HRAA volunteers, and mapping the redds and conflicting 
ATV trails. One ATV travelling through a collection of redd beds could easily 
destroy 20 egg sites through compaction or disruption. Public education 
through signage and ATV Group partnership about redds’ fragility and 
importance is an important component of this effort following spawning 
(Figure 18). Protection of redds benefits salmon by protecting the areas where 
eggs are laid. Monitoring redds allows HRAA to measure viability of adult 
salmon in the Hammond River compared to historical records. 

 
HRAA has had very little success fully counting or documenting 

redds.  The practice is continued annually as it put volunteers into the 
community and large tracts of the watershed are covered in one day.  When 
redd counts are successful they provide crucial information into the breeding 
patterns of salmon.  Many factors affect the outcome of a count.  Water levels 
play the most important role, if they are too low the salmon may not be 
present, and if they are too high visibility will be poor.  Wind and sun also 
play a crucial role in the count as they can also distort the water to a point of 
minimal visibility.  
 
 With support from DNR, HRAA staff and volunteer teams survey the main stem of the Hammond River to determine prime 
spawning locations for salmon, notable features in those areas (erosion, beaver dams…) and note specifically ATV trails conflicting 
directly with identified redd areas. NBATV has assisted implementing Hammond River Trail Crossings. 
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Figure 19.  Volunteers and staff use their vast knowledge of Hammond River 
salmon populations to conduct a Redd count along many tributaries.  Barry Carr 
2004, current president of the HRAA counting Redds along North Branch. 

 Redd counts involve teams of 2-3 people 
walking or canoeing assigned sections of main 
stem or stream stretches (Figure 19). With 
support from DNR, HRAA spends one day 
training volunteers to identify redds and 
mapping stretch assignments. These teams are 
provided with information on specific sites 
identified through main stem surveys. They 
record redd numbers and notable habitat 
features. 
 
 The third and key aspect of counting is 
recording and consolidation of data captured. 
The field notes from Redd Counts and co-
corresponding historical data is consolidated in 
the HRAA GIS/Data Warehouse. Identified 
conflict areas are mapped and GPS Figures 
recorded to maintain awareness of redds and 
trails for springtime appraisal of hatch 
 

 Most of the historical data that HRAA 
has on Redd counts pertains to the “Hillsdale” 
run.  DNR biologists John Blenis and Tom 
Pettigrew canoe this stretch and count the redds.  
These numbers are compared back to the 
benchmark number that John had established for 

the stretch, related to minimum spawning escapement. Redd counts can be used to generate an adult population estimate and it is 
essential that these efforts continue, especially the Hillsdale run.  
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Figure 20.  Brook trout caught during 2007 juvenile density 
survey.  Photo. G Sayer. 

2. Juvenile Density Surveys 
 

 The primary source for data regarding juvenile fish is electro-fishing.  Electro-fishing uses electricity to cause involuntary 
muscle contractions in fish, causing them to float up to the surface so they can be easily caught  Periodically sampling fish provides 
insight to the types of species that populate a particular area as well as such factors as size, length and weight. These features provide 
information about the health of particular species as well as the health of the stream 
 The data gathered from electro-fishing surveys is used to 
calculate the fish densities, and specifically the juvenile salmon 
densities, throughout the Hammond River and its tributaries. This 
data is used to determine sites that are suitable for stocking salmon.  
We use density data to also helps to identify good habitat areas for 
salmon. This data helps us to monitor the juvenile salmon 
populations and to establish a ratio of wild versus hatchery salmon 
in stocked tributaries. Experimental stocking has become an 
important initiative as we continue to develop our salmon programs, 
it is important that we can quantify the survival rates of hatchery 
fish to determine how stocking is affecting the river system and the 
salmon population.  This information is essential to HRAA’s salmon 
program and helps us to stock responsibly.  
 The HRAA has been electro-fishing since 2005. That year, field crews used two different methods of electro-fishing. The first 
was a simple presence/absence method. This method is ideal for large sites in which barrier nets cannot be erected. However, the data 
is not quantitative and only gives a rough idea of which species are present in the habitat. The second was a multiple sweep “linear 
regression” method. This method is more time consuming and requires barrier nets. The data collected from this type of survey can be 
extrapolated to estimate total densities of each species. Since 2006, we have used the regression method at every site, with the 
exception of two main stem locations in 2008, where a closed site survey was not possible, due to the width and velocity of the river. 
An outline of the linear regression is below.  

Three Sweep Linear Regression Method:  
·  Method utilizes barrier nets at either end of the site, closing off approximately 100m2-150m2 of stream or river.  
·  Crew electro-fishes the entire area for fish in three consecutive sweeps 
·  After each sweep, the fish are identified, counted, recorded and released downstream (Figure 20) 
·  All salmonids caught are measured for length, which will later be used to identify age class 

 A four person crew results in a more effective catch, reduces the chance that fish are shocked multiple times (minimizing 
stress) and reduces the time spent on each sweep. The fourth person is collecting fish and allows two netters to continue forward 
without having to transport the fish to buckets on the bank, or to the in-stream cage, downstream from net. The data is then analyzed 
using “Zippin” to determine fish densities which are used to create GIS layers.  
 During the time of Electro-fishing crews also collect a variety of data on stream characteristics and water quality, similar to 
that of stream habitat assessments.  This information was also used in correlating densities with habitat quality. 
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Figure 21. Image taken during visual assessment of Salmon holding 
in a pool along the Hammond River, Photo taken by Andrew Giffin 
fall 2006.  

3. Adult Assessments 
 

 To better understand the health of the Atlantic salmon of the Hammond River we must not only know how the juveniles are 
surviving, but how many adults are returning to spawn.  During the late fall season, as water levels begin to quickly rise, a flush of 
adult salmon move through the watershed to holding pools.  Since the Hammond River is believed to have a significant fall run,  this 
has proven to be the best time of year to conduct assessments of returning mature salmon (grilse and salmon). 
 Annually, HRAA works to gather information on population densities of the returning grilse and salmon.  Through combined 
efforts of visual stream side counting and swim-throughs, HRAA has been developing an awareness of how many fish are returning, 
and where they are holding.  This is not always a cut and dry operation.  Many factors are at play affecting the success of the count.  
Weather conditions must be optimal, moderate water levels, clear skies, and most important of all, water clarity.  A problem with any 
of these factors can ruin the effectiveness of the count. 

 
 While looking for returning salmon, key areas 
throughout the watershed are targeted.  Areas historically 
known to hold salmon during the late summer and fall 
months have become priority.  Smaller pools are assessed 
through simple bank side observations.  As fish are spotted 
by observers, (Figure 21) they are carefully analyzed to 
determine whether they are grilse or salmon and male or 
female.  Sometimes the larger fish thought to be Atlantic 
salmon, are actually short nose suckers.  Even a trained 
eye requires good visual on fish from the banks edge to 
positively identify fish. 
 
 The second technique is the swim through method, 
where a single team of swimmers utilize snorkels and 

goggles and float through the pool.  As the first swimmers moves through another follows in close pursuit.  This allows the first row of 
swimmers to float through and count as they stir up the salmon.  As the salmon become spooked they swim past the first row of divers 
and meet the second row.  This technique allows the first row to count as the salmon appear and the second row to count as they swim 
by.  The divers surface and compare results.  Although sometimes it is difficult for the divers to distinguish between male/female and 
grilse/salmon, they are able to obtain a highly accurate pool count.  They compare results to determine how many were actually 
observed.  If there is any uncertainty in the divers count or great variation, a subsequent count is performed. 
 
 In previous years divers have adorned full scuba gear for the efforts.  However, all the extra gear slowed down the process and 
reduced the number of pools that could be assessed. 
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Figure 22. Female grilse collected in 
2007.  Her eggs were later used for 
stocking and fish friends. Photo S. 
Campbell 

G. Juvenile Salmon Stocking  
 

        In late august, staff and volunteers, conduct a broodstock collection of Atlantic 
salmon along a known holding pool in Palmer Brook.  Although this has been performed 
at other sites, this location has proven to be our most successful as the pool is in close 
proximity to the Hammond River Conservation Centre and easily accessible by boat. It is 
also known to hold a significant number of salmon throughout the late summer.   

The collected fish are trucked to the Biodiversity Facility in Mactaquac by DFO 
officials (Figure 22). When they are ready for spawning, the females are sedated and the 
eggs are stripped from them. The eggs are then separated into equal lots and fertilized by 
milt from different males. The spawn are used for sediment research and the Fish Friends 
Program. All remaining are stocked into the Hammond River and its tributaries.  

In recent years, HRAA has changed its stocking methods on advice from DFO (T. 
Goff, Mactaquac Hatchery, 2004). The new method involves stocking salmon fry in the 
early summer, and salmon parr in the fall. This is contrary to previous practices where 
one-year smolts were stocked in the spring. While wild salmon smolt may stay in the 
fresh water system for up to three years, hatchery smolt generally migrate to the ocean 
after just one year, shortly after being released into the wild. There has been a growing 
concern that the smolt released from the hatchery may not go through the smoltification 
process in the Hammond River and therefore, they may not return here to spawn.   Since 
parr stay in the freshwater system for a longer period of time, they are more likely to have 
negative impacts on the indigenous juvenile salmon population, not to mention other 
indigenous fish in the vicinity. In order to manage this risk, the HRAA has been electro-
fishing throughout the summer to identify areas of good habitat that do not already have 
significant salmonid populations. Density surveys allow HRAA to identify and respond to 
trends within the Hammond’s juvenile salmon population.  

 The data recorded from electro-fishing surveys is used to calculate the fish density, and specifically the juvenile salmon 
densities in streams. This data is used to determine sites that are suitable for stocking fall parr, so as to not exceed the carrying 
capacities of streams and overwhelm the wild fish population.  This data also helps to identify good habitat areas for salmon, helps us 
to monitor the juvenile salmon populations and to establish a ratio of wild versus hatchery salmon in stocked tributaries.  This 
information is essential to HRAA’s salmon program and helps us to stock effectively and responsibly. 
 When the hatchery fish have reached the desired age level, they are trucked back to the HRAA by DFO staff. HRAA staff 
chooses the stocking sites and, together, the DFO and HRAA personnel drive to each site and deposit the selected number of fish into 
the main stem or tributary. Electro-fishing surveys in 2008 demonstrated high populations of smallmouth bass in the main stem sites, 
indicating a risk to fry. Therefore, in the future, stocking will be limited to Hammond River tributaries.   
 Anywhere from a few days to several months following spawning, the broodstock are trucked back to the Hammond River by 
DFO staff and released, usually at the Hammond River boat launch in Nauwigewauk. 


