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

Salmon angling on the Hammond River had becomgp@pular by the mid 1970’s and the global envirental movement
had begun. These two factors created a spark vatlgmoup of forward minded anglers to take an @stein the future of the
Hammond River and its resources. In the fall of7,9fis small group of early conservationists, hgulecided that it was the time to
act, drew up a tentative constitution and by-lavedled a public meeting and elected officers améatiors of the Hammond River
Angling Association. The 55 individuals that atteddhat ¥ meeting recognized the need for an associatispéak with a united

voice on all matters affecting the river.
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: ; o Among its early successes were the contributibes t
i | ‘ : | HRAA made to prevent a sewage treatment plant being
constructed on the lower part of the river. Anothege
success includes having the river scheduled adisiyng
only” by the Department of Fisheries and Oceanse. HIRAA
increased visibility and activity throughout the708. Some
of this work included erecting pool signage, atathtiime a
large “salmon angling etiquette” sign was promihent
positioned at Crowley’s Pool. HRAA began runningnsoer
programs with staff in the 1980’s, developing peogs such
as Fish Friends in cooperation with ASF. A sigrafit
milestone in the organization’s history was thestarction
of the Conservation Centre in 1997, made possiplad
massive efforts of dedicated volunteers and sicgmif
corporate donations. One major component wasdhattn
of the land that the building occupies, by J.DrigvLimited.

Figure 2. Angler casting across the Smithtown pool, durhmg t
time when Atlantic salmon were of great abundandée system. From its very inception, the Association has been
Photo Unknow active in promoting sound conservation practicesuing
anti-pollution measures, habitat restoration, arftel education aimed at promoting angling (Figerand other recreational
opportunities on the Hammond. Today, the HRAA vgedl known watershed group, renowned for its hdlsgatoration work,
research and environmental monitoring projectsfands comprehensive education and public outrgaolgrams. The HRAA has
developed partnerships with all levels of governtnstakeholders throughout the watershed, localdamers, and multiple funding
bodies, schools from Grand Bay to Sussex, enviromsheonsulting groups, developers, and other \shat&st groups.




Figure 3. Jim Gillespie, former HRAA
president, engaging youth through the art g
fly fishing. Jim has helped to create many
stewards of the river system and the
environmentPhoto: Unknown
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The Association has often looked beyond its owmédiate interests, and
played an important role in setting up other imanttgroups devoted to salmon
conservation in New Brunswick. Some of these grongside the former provincial
Save Our Salmon committee, and the highly succeNsfir Brunswick Salmon
Council (NBSC), one of the seven regional coungilthe Atlantic Salmon
Federation. Three HRAA members have assumed thet®resident of the
NBSC, including R. Louis Duffley, Jim Gillespie (ftire 3) and Tom Benjamin.
Over the years, the HRAA has encouraged and agsisthe formation of angling
associations in other watersheds, and providesadwid guidance whenever
possible.

In 2008, after two years of significant growth lwiit the organization, the
HRAA staff, volunteers and directors developedrat8gic Plan. This plan outlines
the major areas of activity of the organization defines the goals for each of these
over the next five years. The five key sectionsude education, science and
salmon enhancement, membership, facility maintemand governance. This
watershed plan will align closely with many of thigjectives indentified in the
Strategic Plan.

The goals and overall strategies of the HRAA hastechanged over the
years. We plan to continue offering quality progsaimat help protect, restore and
enhance our salmon populations while positivelyaotimg our communities.



B. Water Classification and the Watershed ManagemerPlan

“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
guantity 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 Figure 4. Map of the Hammond River eco-reaches showing baries of each
collect data on fish populations, habitat tributary eco-reach and main stem eco-reach. Ewth stem eco-reach is
conditions, riparian zones, sediment loading, | broken down by colour and the tributaries thatiefice it and are represente
and numerous other parameters. However, thesgs the same colour, with different line featurb®ap created By Sarah

pieces of data were often collected for slightly | Campbell and Shawn Prosser using DNR GIS Data 2009.
different purposes and have therefore remaines

largely disconnected until now. One of the primgogls of the Watershed Management Plan (WMP) wasreolidate all of the
relevant data for a given region in a single doaumehis has allowed us to get a better picturéhefspecific conditions in individual
areas, as well as the overall health of the wagersBy utilizing all of the available informationevare able to make better informed
decisions and plan on a watershed level.
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The Watershed Management Plan includes the followan

Water quality data and analysis Action items for each eco-reach

Benthic analysis Prioritized action items across the watershed
Riparian zone rating Short term goals to achieve and encourage sustainab
Substrate composition development, maintain good to excellent water ¢guaii A and
Juvenile salmon stocking history B class brooks and reaches, and restore C clagk®to A or
Juvenile salmon density data B class water quality

Redd count data Long term goals to maintain attitudes of dedicated
Adult assessment data environmental stewards in the Hammond River Comiguni

Land use information

These parameters have been used collectivelyfitwedgpecific action plans for each eco-reach. Tlais helped us identify the
key areas of concern in the watershed as welleagibbal” issues that we face. Of the 22 eco-reacive had recent data for eight.
Data collection was required in order to createvaht and current profiles of the other 14 ecofreacThis was carried out primarily
through stream habitat assessments (see Methdatnsiec more details) in 2008. New water qualiptal was collected in 2007 and
2008 for most of the sites, in cooperation with Brepartment of the Environment, for
Water Classification purposes. Another valuable dat came from a benthic macro-
invertebrate analysis in 2008 that was also cormdbict cooperation with the DENV.
Most of the other data has been collected sincé #@@ugh HRAA projects, with the
exception of the original water classification dathich was collected in the late
nineties, as well as electro-fishing surveys amldi r@unts, both of which date back as
far as the late seventies.

The HRAA, along with 18 other watershed groupbl@w Brunswick, has been
working with the Department of the Environment dwer ten years on Water
Classification. When ratified, it will provide grpa with a valuable resource for
protecting the delicate eco-systems that are oterglaeds.

In the Hammond River Watershed, 16 of the ecohemare currently classified
as “A” class, excellent water quality. There aneéheach of B Class and C Class eco-
reaches, which represent good water quality andpdable water quality, respectively.
This poses a unique challenge for the HRAA. Weaalyehave excellent water quality
throughout the majority of the watershed but keaaarare being affected by
inappropriate land use, rampant development arehsixte erosion. These issues musi
be addressed in a timely manner in order to pratecpristine conditions that exist in
much of the river (Figure 5), while restoring thegdaded sections to their natural statd
The strategy for achieving these goals will beinad in this management plan.
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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,Phota S. Mackay




C. Fisheries Management

One of the biggest challenges that the HRAA hasdadhroughout its existence has been the managef®e Hammond
River salmon fishery. The main obstacle to develg@in appropriate planning strategy for this papatehas been the absence of an
assessment of the annual salmon return. Numerteam@s at assessing the mature salmon populatitredlammond River have
invariably been met with challenges that prevertegiantitative count. However, each has offeretbpshot of the returning
spawners, often with encouraging numbers. The stee of this river presents serious challengsswit comes to installing any
kind of in stream structures. A trap-net that westalled by DFO in the nineties was washed outateulty, as were the underwater
cameras that HRAA installed in 2008. The idea efatling a counting fence has been contemplategédars. However, the failure of
much smaller structures in this river indicate®arting fence would not be a manageable ended®ywresearching other assessment
techniques, a new plan has been developed anfeanifhplemented in 2009 (refer to section V.B. fetails).

Of course, the adult assessment is just one piette puzzle in developing a fisheries managermkam. Fortunately, many of
the other parameters are already in place thangsuotless years of data collection by various gavent departments and the
HRAA. We have redd count and electro-fishing akting back to the late seventies, and the HRAAshasked more than one
million juvenile salmon into this river throughatiat time. The adult count helps to tie the reshf information together and make
it more meaningful. By comparing respective deasitf each life stage we can start to identify whatstrong points and weak
points are within the cycle, where we need to dffetter protection, and what the major threatsathis population. From there we
can move to enhancing the natural population imtormed manner by targeting the “at risk” life g&s. For instance, if density
comparisons show that there is great disparity betwhe egg and fry stages, we can identify themmsgues facing incubating eggs
(i.e. sediment loading, low dissolved oxygen cotjtand make that a priority issue. In addition dd@ssing the issue we could begin
stocking that life stage more aggressively untibpward trend is observed in the wild populatioairig able to make decisions like
this that are based on fact instead of speculatithioe a huge advantage to the HRAA and the salpuagpulation.

Another important dilemma that has been a majocem for HRAA is an appropriate stocking plan. Oihe years, we have
stocked smolt, parr, fingerling and unfed fry. Eathhese life stages offers both benefits andd¥iaatages. It was previously
thought that the more advanced fish, like smoltude released into the freshwater system in &gbhysical condition,
improving their chances of returning to spawn. En&solt left the freshwater system almost immetjiatier being released so
there was no major threat of competing with thewrstpopulation. However, the hatchery smolt avenearly as resilient as their
wild counterparts, and it was never conclusiveliedained whether or not they would have the allongnt "imprint of the river”
that would draw them back here to spawn.

Consultation with DFO led the HRAA to move to $ting fall parr and unfed fry in the spring. The ppaould undergo the
smoltification process within the river, removirgetuncertainty associated with the smolt. Howetery would be staying in the
freshwater system for a longer period of time, poédly competing with wild parr and fry. To helgal with this threat, electro-
fishing surveys have been conducted to identigssitith quality habitat and low fish densities twatld be suitable for stocking.



The underlying issue that continues to ariseas tifie longer a fish remains in the hatchery, ¢iss prepared it will be for the
natural system. Therefore, unfed fry stand the tlegihce of maturing into more resilient wild-liketf than either parr or smolt.
However, stocking at the unfed fry stage does roessarily offer a significant return of spawninglés. While the survivors will be
stronger, there will be fewer of them than if yetithem mature to the parr stage at the hatchergth®r advantage to stocking at the
unfed fry stage is that there is no risk to thedypbpulation.

The final consideration in the stocking debatenstback to the broodstock collection itself. Tki®ne of the most popular
events that the HRAA holds in the course of a yleanging out numerous volunteers. However, théectibn itself poses a threat to
the salmon population. Warm water and other comutibeyond our control can hinder this activity aadse stress to the fish. In
2005, there were far more fish than expected deefrom Palmer Brook and of those collected, ftied enroute to the Biodiversity
Facility. Two more fatalities were identified inIRer Brook later that day. With an unknown popuatsize, the loss of six mature
salmon just prior to spawning was devastating.

In recent years, we have limited our broodstodlections to just enough fish to provide eggs fa Fish Friends program
and sediment research, with all remaining spawngstiocked as unfed fry. This is expected to coetuntil a comprehensive
stocking plan can be developed, associated witbottier salmon population data we have availabyding the adult assessment.



Angling History of the Hammond River

Some of the earliest recorded angling histonhefilammond River includes the remark made by Mbegsy Perley in
1851, when he noted that “salmon ascend the Hammaored to Titus Mill Dam, which has no fish-way,dstops their further
progress upward to their former spawning groundsy far up the river.” Perley was the leading adtlgeon New Brunswick’s
natural resources in the mid 1850’s. In those diaygas commonly believed that salmon could notab@n on a fly in this river,
even though it was known to have a good run of salftherefore, early fly fishermen, many of whonrevkased in the military
garrisons in Halifax, would travel past the Hammaondhe way to fish the Nepisiguit and other rivitxst were famous for excellent
angling.

Nearly a century later, this theory was challeniged
Carl Ashe. Ashe is credited with proving this sugiion
wrong in the mid-1950’s. Soon, other anglers joimethe
sport. By the mid 1970’s many local anglers weyangy
their luck on the Hammond River. The angling onrikier
continued to attract anglers even in the face aflhmmore
significant runs on the Miramichi and other rivgstems.
Historically, the river held an early salmon runteging the
river as early as June, and a later run that eshtate
summer, depending on water levels and temperaiitb.
the spate nature of the river, and declining floieg; fish
remain of the early run. But, the late run contgteebring
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 i@tiiish
versus hours of angling effort (Figure 6). RetiidR
Figure 6. A seasoned angler looks to hook a prized Salmtmea Blol(_)glst,_T(_)m Pett|gre_w, has notes fror_n his peadon
Smithtown poolPhoto R. Giffin angling diaries, recording all of his angllng.effon the

Hammond from 1974 to 1997, before the river waseio
Tom’s average hours fished per hook-up of salmos 3vé@ hours per fish. This compares with his reeofd3.9 hours per fish on
Crown Reserve Angling waters and 8.8 hours on aipen salmon waters. Tom’s records included thatesent of the fish angled
were salmon, and 45 percent grilse: certainly aekent ratio on any system. Tom'’s meticulous rddaeping matches up with the
anecdotal evidence of many other anglers on thersyd-or comparison, the 2007 angling success fow@ Reserve anglers on the
Northwest Miramichi was .36 fish per angling dayabout three days of angling to produce a fish.

The Hammond was known for excellent angling indya@ter levels, and a very good proportion of salnparticularly late
in the season. Typically, October was the best mttangling success, when the fall rains brinthmlarge, bright fish.
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The Hammond has about 24 named salmon pools strgtithm Silver Hill in Upperton downstream to tBell Interval Stretch
downstream in Nauwigewauk. Plus, there are a waoietinnamed pools runs and pocket water than olthftsh in the right
conditions. Some pools, like Sherwood’'s Deep Hetkre well known to the local community, well-frequied by anglers, and still
produced angling successes regularly before treio

Wet flies were commonly used on the river, inchgdihe popular Hammond River Bug, a white wetifég twith white yarn
and white hackle. More traditional patterns wereduas well, primarily hair-wing patterns, with BlG&aarm, Butterfly and Green
Butt Black Bear being common choices. Later, thiguibbus Green Machine became popular on the syatewell.

The Hammond River Bug was developed in 1974 by AR#Aember Les Somerville, who designed the cigapstdly to
fish the slow-moving waters of the lower river pgdles’s pattern calls for a hook from size 2 tevih a body of white wool, a tall
of deer hair tips and brown saddle hackle for ayb@chp. Many anglers fished it in a distinctivedabtechnique, in a series of pulsing
strips that moved the fly through the water.

After the closure of the salmon season in 1998ritker continued to attract significant numbersrotit anglers, seeking both
the local river trout, and the river’s well knowmrof Sea Trout in the spring. In more recent yaase Chain Pickerel have been
seen on the lower stretches of the river, and &lripass are entering the lower part of the rivegdently, often seen and angled as
far upstream as Crowley’s Pool.

Unfortunately, introduced and invasive specieshaaen appearing as well, with more Smallmouth Bassy present on the
system. And, an introduction of Muskellunge on lthgper Saint John River places the Hammond at fishese fish appearing here
as well. The monitoring and protection of the Hamoh&iver salmon population is, and will continueot®y a major priority for the
Hammond River Angling Association.



lll. HRAA Methods

A. Stream Habitat Assessments

Stream sweeps are conducted by HRAA to assessrgordve the water quality of streams and the ripaz@ne throughout
the Hammond River watershed. Stream sweeps aaflyidone along 1km stretches of streams that lnggb concern in regards to
existing and potential salmon habitat. At 100enettervals pictures are taken, garbage is remawnelddata is collected on water
quality, stream characteristics, bank quality amtainding vegetation.

By observing and collecting data from these streameas that are in need of monitoring and/or ragtm can be identified.
The quality of streams can be improved by removmogganic debris, identifying pollution sources dndrestoring damaged areas.
HRAA works with the community as well as privatad@wners to indentify and remediate activities tHratnegatively affecting
stream quality. Banks are stabilized ecologicajlyplanting specific plant species whose roots Brabsoil structure thus preventing
bank erosion and providing canopy.

The following materials are required for streamitalassessments:

- stream sweep data forms (DFO designed) - metre stick

- legal size clipboard - field book

- pencils - first aid kit

- camera - waders for each crewmember

- conductivity meter - gloves

- dissolved oxygen meter - garbage bags

- hand held GPS unit - flagging tape

- pH meter - wood saw/axe

- flow meter - rope

- pedometer for pacing - Water, sunscreen, bug spray, hats, sunglasses, extr
- measuring tape (30m) clothes and any other personal field work items

Before entering a site to conduct a stream swe@ppolwners must be contacted and permission musithaned to cross their
property. The stream/river name, date and nam#seqgiersonal conducting the stream sweep shoulddoeded on a stream sweep
data form. Location along the stream/river anédations to the site are also helpful. Along thenldretch of stream that is being
assessed, data is collected from 11 sites. Téiesite is at Om and at each 100m interval up thimaciuding 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 intemdlthe points of longitude and latitude record&de site interval should
also be recorded (i.e. Om, 100m, etc). Detaileésiehould be made of anything observed that isfalie ordinary or is in any way
noteworthy. A location (GPS points) of noted siinias should be recorded and pictures should bentkgure 7). Documentation
should be made of, but is not limited to, the failog situations;

- beaver/man-made dam

- road ford

- large amounts of garbage

- manmade structures within or obstructing streamv flo

- Oil, agricultural waste, industrial waste, etc witthe stream and the entry point, if possible.

- cattle crossings

- Other notable observations or obstructions to striéaw, bank stabilization, bank/stream vegetateta,

Barriers to Fish Migration

Anything obstructing the movement or migrationishfshould be well documented with many pictures @detailed field
notes. Depending on the type of barrier, its rerhoay also be required. Fish migration barriersid@uclude any of the above listed
situations. A barrier could also be comprisedrgnic matter (i.e. logs, branches, leaves, etmjleer man-made structures such as
culverts. Culverts obviously cannot be removedidlg crews but if it is blocking fish migrationeh it should be documented and
reported to the appropriate HRAA staff. Any inorgaparrier that is not severely embedded in thesstibed should be removed. At
HRAA some project funders also allow the removabfanic barriers and some do not. Before goitmtime field, crews should be
aware of any project limitations. Regardless efphoject, HRAA does not remove active beaver dams.

Pictures

Pictures should be taken before and after of appdifits especially when a lot of garbage is beargaved. Pictures should be
taken of staff working (removing garbage, takingevajuality readings, etc.). It is extremely impoittto document the entire site
with photographs. It is encouraged that well d@pictures be taken to properly document a sisigge Upon arrival back at the
HRAA center all pictures should be downloaded oa tmmputer or appropriate disc where they arestfilled according to the site
and activity and removed from the camera. If negttexlcamera or camera batteries should be |letidoge at the end of the day.
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Average Width

The wet stream width is taken by measuring froenwtiater’s
edge on one side of the stream to the water’s eddke opposite
side (Figure 8). A bank channel width is measuirech the bank
edge of one side of the stream to the bank edtgeeafpposite side
(Figure 8).

Figure 8. HRAA uses two simple methods for determining

the overall width of the given water body; the wedth and

Figure 7. Riffles help to input oxygen into the water and | | channel width. Depth is also taken across the spaes as
decrease water temperatures improving aquaticatabit the width, they are taken at the ¥4 mark, %2 mark3amdark
Riffle on Donnelly BrookPhoto S. Prosser. for both widths.

Substrate

The substrate type (streambed composition) isrdecbbased on the size of the matter which conmgptise streambed at each
site. Based on how much of the substrate falts éaich of the following categories a percentagee/éd — 100%) is given;

1. Bedrock (ledge) 4. Rubble (54 — 179mm) 7. Fines (0.0005 — 0.05)
2. Boulder (>461mm) 5. Gravel (2.6 — 53mm)
3. Rock (180 - 460mm) 6. Sand (0.06 — 2.5mm)

For example a streambed may have a compositiod%fbedrock, 10% boulder, 50% rock, 20% rubble, I¥f#vel, 10% sand and
0% fines. The total should add to 100%.
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Average Depth

The average wet depth of water at each siteuisddy
averaging the three water depths that are meaatitédf the distance
from the water’s edge, ¥z of the distance from tlagews edge and % of
the distance from the water’s edge (Figure 1). Whter depth is also
measured at the ¥4 mark of the channel width (*heflistance from the
bank edge), the %2 mark of the channel width anda¥k rof the channel
width

Undercut Bank

A percentage value (0 — 50%) is given for bibté left (facing
downstream) and right stream banks (for a totdl08R of the site) to
estimate the percentage of the bank that is untleroding. For
example; a particular site may have a left bankitha5% undercut
(half of the left bank) and a right bank that i60Qndercut (the entire
right bank).

Overhanging Vegetation

A percentage value (0 — 50%) is given for bibt left and right
sides (for a total of 100%) of the stream to estintlae length of water
: - . : that has vegetation hanging over it. For exampfgrécular site may
Figure 9. Pools often contain a higher concentration of have a left bank that has 25% of its vegetatiomtwmging (half of the
fish as the available habitat is high and nutriemes water length on the left bank) and a right bank ks 50% of its
abundant. Mill BrookPhoto S. Prosser vegetation overhanging (the entire length of watethe right bank).

Woody Debris
Observations of large woody debris (i.e. logs}) tieawithin or partly with the stream are recordednetres (length of log).

Embeddedness

An estimate of the amount of substrate that is el in silt. It is based on a rating system whi 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 thiemwithin the stream flows is given based onfdflewing categories;
Riffle* - shallow stretch of stream, where the current isyalibe average stream velocity and where the Viaters small
rippled waves as a result.
Run* — average water depth and average flow vslocit
Pool -a stretch of a stream in which the water deptlots/a average and the stream velocity is low (Fi§)re

*riffle and run are grouped together (an examplstofam flow type would be 40% riffle/run and 60%0|s)

Shade

A percentage value (0 — 100%) is given based oarieunt of water surface that is shaded. The abafighade is, in most
cases, a direct result of the amount of overhangaggtation and is also dependent on the timeyhdd weather at the time of
assessment.

Vegetation

An estimate is recorded based on the percentagjiesaim bank vegetation that falls into the follogvfour categories; bare
ground (no vegetation), grasses, shrubs and tiemsexample, a stream could have surrounding aégatthat is 20% bare ground,
10% grass, 30% shrubs and 40% trees. The vegetaionate should add up to 100%.

Erosion
At each site the stability of both the left anchtitpanks are recorded. A percentage value bet@#eand 50% is divided among the
following three categories for both the left anghti banks;

Stable— there is no evidence of erosion. The bank i with vegetation and appears to be in stalviditon.

Bare stable— there is no evidence of erosion and the bankaspo be in stable condition however there igagetation.
Eroding — the bank is unstable and there is evidenceosian.

For example the left side of a stream could halark that is 20% stable, 0% bare stable and 30&%irgro

Temperature
Air and water temperatures are taken at eachviaiter either the conductivity meter or the diseah\oxygen meter.

Water Quality

At each site, characteristics of the water qualisy measured and recorded, these include; watducowity, 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.

Inorganic Debris

Water conductivitys the ability of water to conduct electricityhd electricity actually
travels through dissolved particles in the wateerefore, pure water would have a lower
conductivity than, for example, sea water. Wédtat tontains a high concentration of total
dissolved solids, for example highly polluted wateuld have a high conductivity. For this
reason, knowing the conductivity of water withisteeam is a good indicator of water
quality. Water conductivity is measured in micre@ens per centimeter (uS/cm).

Salinityis the amount of salt (NaCl) dissolved in waters lusually measured in
p.p.m.(parts per million) or as a percentage vak@. example, if a water sample has a
salinity of 3ppm that would mean that for every omélion parts of water there are 3 parts of
salt or NaCl. Salinity is one of the factors thateitmine what species are able to live in
specific aquatic environments. Most freshwater, fiehexample, cannot tolerate high levels
of salt in their environment.

TDSor (total dissolved solids) is a measure of thewam of particles, 2 micrometres or less,
that are dissolved in water. It is usually meadumemilligrams per liter (mg/l). High levels
of TDS can be harmful to fish and other wildlifeespes. Water conductivity measurements
provide approximate values for TDS concentrations.

Dissolved Oxygen Conteistthe amount of oxygen @that is dissolved in water. It is
usually measured in p.p.m or as a percentage ValDas vital to aquatic life. A DO content
of 9.5ppm is the approximate level that suppottag@latic species at all life stages.

pH —is a measure of how acidic or basic a solutionTise pH scale ranges from 1 to 12. A
pH level of 7 that of pure water, is consideredtraduAny solution with a pH level below 7

is considered acidic while any solution above Gossidered basic. Although pH levels vary
naturally, a healthy stream would have a pH lee#hieen 6 and 8.

Any garbage or other inorganic matter that obvipasles not belong in or near the stream shouléim®ved as long as it is
not embedded within the stream substrate. Remaaugrely embedded items can comprise water qumflitgaching deleterious

substances in the water.
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B. lllegal Dumping Cleanup

Over the course of HRAA's history many large ilégumping locations have been identified by saafi volunteers. These
sites have ranged in size, from small remainshdach party to large scale family dump sites. @&lstes have been deemed
hazardous as they may contain unknown chemicalpatgatially dangerous materials.

Historically, HRAA has found sites of concern applied for funding to clean them up. As theseévdigs began, the true
extent of the problem was discovered. It was duiokcognized that illegal dumping sites were vesynmon throughout the

Figure 11. Debris removed from a small section of
stream, clearly showing the importance of good
aquatic stewardship?hoto S. Mackay.

watershed and these sites could not be restortde icourse of one
summer. The sites found to be at the highestwesle cleaned by HRAA
summer staff. This typically took a great de&befand devotion of staff
and volunteer time and resources.

Through the course of many summers the HRAA foetlvs
worked to maintain clean beaches and waterwaysi(&igl). On a
monthly basis, crews would clean up the locatidosgthe watershed
known to be frequented by party-goers. These dleafforts consumed a
great deal of time and were conducted as time pieuhi

Other efforts were put in place to combine dateecton and
garbage removal through a process known as stre@eping. In 2006,
HRAA staff began large scale sweeping efforts alihhgHammond River
and its tributaries. By the summer of 2008, theae been a total of 35.5
kilometres covered, with truckloads of garbage gpeamoved annually.

In 2007, a program was developed by HRAA stafittlize
volunteers in cleanup efforts. These volunteemnéal weekend groups
known as Green Teams. The Green Teams were & higédul tool in
creating a presence within the watershed, cleasnmgl scale dump sites
and pinpointing large dump sites and other issuek as poaching.
Green Teams also looked at a variety of differdmyispral characteristics
of the water and recorded all their findings oragadsheet. Upon
completion of the work, crews reported back to HR&Aff with their
findings and the garbage and data was processed.

Through these actions, the once insurmountabds pil garbage
have started to dwindled down. With the continatdrts of HRAA staff
and volunteers, we hope to make illegal dumpingra occurrence within
the watershed. lllegal dumping not only destroysratural

environment, it deteriorates the quality of habitatfish, wildlife, and humans alike.
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C. Water Quality Assessments and Benthic Macro-invébrate Analysis

Water quality is a very complex and dynamic con¢leat has many possible indicators. In order talgeimost complete
picture of water quality for Water Classificatioanrposes, the HRAA has worked in cooperation withENV to collect water
samples for over ten years. This data is usede@tera water quality profile of each eco-reach.

Samples are collected during normal conditionsubhout the spring, summer and autumn. Field comisct multiple
samples per site, record relevant field data, akd & dissolved oxygen reading. The following listeof water quality indicators that
HRAA samples for: Aluminum, Alkalinity, Ammonia (Tal), Mercury, Arsenic, Calcium, Cadmium, Chloriéglor, Conductivity,
Chromium, Copper, Dissolved Oxygdacoli, Fluoride, Fecatoli form, Total Nickel, Phosphorus, Magnesium, Sodium,iteitr
Nitrate, Nitrate andNitrite, Lead, Potassium, Antimony, Sulphate, Suspended$®btal KjeldahINitrogen, Temperature, Total
Organic Carbon, Turbidity, Zinc, Iron, and pH.

These parameters help to identify any major isgsudse water quality of a given eco-reach. Becadhsg are so specific,
potential sources become easier to pinpoint andtifgeOf all of the above water quality parametehe one that shows up as a
consistent problem on the Hammond RiveE.igoli. Most of the B and C class brooks have been @ledsiccording to theiE. coli
levels. None of the other Water Classification gliiftes are considered problematic issues in tigtesy. However, the primarily
agricultural-based land use around the river resalbacterial spikes throughout the spring and,samRemediating this issue is a
high priority objective prior to ratification.

Another method of assessing water quality is ly@eag benthic macro-invertebrate populations wfadercourse. Different
levels of tolerance to poor water quality amongéhanimals create an interesting measure of haam ¢hee water is. Water
containing highly sensitive animals and a diverseuytation would indicate high water quality. Whes@apopulation of similar, hardy
bugs may indicate an issue with the water. Sanvpbee taken for the Provisional Water Classificatowl again in 2008 for the
updated Water Classification.
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D. Riparian Assessment and Restoration

Since its early inception, HRAA crews have workedéstore the riparian zones and banks
within the watershed. Early efforts were put fasthkey locations in the watershed. These efforts
included hard bank restorations combined with phant Since this time HRAA has learned the
benefits of solely utilizing the approach of natuestoration through planting.

HRAA has moved from planting large tracts of lanousmd the water with a combination of
softwood and hardwood trees to majority hardwoeddrwith intermixed shrubs (Figure 12). Newly
gained knowledge on the Silvics of tree speciesaliawed the Hammond River staff to properly
select tree species. These species can withstasld bonditions caused by flooding and ice scouring
and will protect the banks through their extenso@ systems.

With low survival rates of earlier planting sitéise methods were analyzed to ensure HRAA
staff were doing all they could to ensure the \igbof the trees. One of the primary factors fduo
be negatively impacting the survival rates wasdtpe and size at which the trees were planted. Many
of the early plantings were conducted with one malyear old growing stock. These trees ranged
from 9-23 cm (4 to 9 inches) in size. These tweee unable to rise above the towering hay along
stream banks and would subsequently succumb toetitirop for water, sunlight, and nutrients.
Currently we are using much larger stock rangingnfi76 to 120 centimetres (2.5 to 4 feet). The
increased height allows trees to reach above tieshbld of the grass and hay and prosper. With the
increase in tree size there is also an increassimmass. With an increased root mass the trees a
able to withstand the elements.

In previous years, planting was conducted during tmilate summer as summer students
were available. We now know that tree plantindwaita riparian zone require a full summer’s
growth to develop a hardy root system. Past pigregkcursions failed due in part to weak root systeecoming damaged during
spring thaw, destroying the connection betweemtligents in roots and the trees.

Paired with the new understanding of Silvics aralititreased size of growing stock, we determinec# a much greater
benefit planting large trees and spending a greateunt of time with each. Our overall densityaich the trees were initially
planted decreased however, the density followiedfitist growing season increased.

In the earlier years of planting the HRAA staff ardunteers used the simple technique of willoymiings to establish large
vegetation on banks. The willow proved to be hjgtffective for initial stabilization of banks hower the long term sustainability of
these shrubs was not achievable. On an annual theswillow are scoured by multiple ice flows tnlled by prolonged flooding and
severe summer exposure. The durability of thesgbshhas continued to make them the primary chelen looking to establish a
“first line of defense” against erosion. Followitige establishment of willows we are now plantipgurian tree species that create a
much deeper rooting system. These become hightgisable.

Many success stories of primary erosion defensdedound throughout the Hammond River watershiedew key locations
of restoration are: the HRAA/Steele’s field (Nauewgauk), Walter Pollock’s field (Upham), and Careli@mith/ Dave Drummond
field (Upperton) (Figure 13).

Figure 12. Young
environmental enthusiast
participating in a
community riparian
planting dayPhotoS.
Prosser 200
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These three sites currently have many large willow
barriers with few intermixed trees. With a littleore work
planting large tree species, these riparian zonébs&come
strong, sustainable and will protect the river @ad
tributaries, as well as farmer’s fields. Plantailgng the
river system cannot be conducted in a season throng
large effort, but rather it is done over many yearsmall
sections to achieve the best possible results. AlR#s
followed this simple concept and through many yeérs
good efforts new sites are being worked on.

Through stream assessments, crews have been able to

identify key areas of concern throughout the wéieds
Crews assess a minimum of 500 metres along alstoétr
brook or river during which time they collect datathe
physical characteristics of the watercourse (sedtio
Stream Habitat Assessments). The data is comjaled
determine the areas of highest concern and rardeading
to severity (Figure 14). The highest risk areasmaced at

the top of the list for restoration through plagtinOver the
years, we have changed our outlook on planting. heve
learned it is highly unlikely that planting will @vent erosion, as
erosion is a natural process as water bodies’. sk plant
riparian zones to return the erosion to a natatal. r Increased
rates of erosion caused by development and landsmis
decrease the water quality of our river systemthWfforts in
place to slow the erosion of banks, the qualitptdintic salmon
habitat will be improved, ensuring the best of ffingater
conditions for spawning and growth.

Key measurements of riparian health were; crown
closure, riparian rating, flow substrate, habiygiet stream bank
vegetation, and age class. Many of the measursmaeatased
on visual assessment, such as crown closure. @tirensunny
days, crews would assess the noon sun’s effediseowater
along the banks, and develop a percentage. Famiaiprating
see Appendix G. Flow was measured in feet pemgkusing a

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

Figure 14. Salt Springs Brook site of large scale erosion
causing significant sediment loading in the stréxhow.
Photo S. Pross

flow meter. Substrate, habitat type, and streank bagetation was visually assessed and given &p&ge that it encompassed.
These percentages were averaged over the engegrsassessment.
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E. Sediment Studies

The HRAA has used a variety of technique

in recent years to monitor sediment loading in ke
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. T
new method monitors sediment loading but also
examines the impact that sediment loading has
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 condition
in just a single rain event (Figure 15).

Vibert Boxes

n

S

Using plastic sediment traps (Vibert
Boxes), staff measured levels of sedimentation i

Figure 15. Effects of a small ditch feeding sediment du@ngnoderate rain

! event into Palmer BrookPhoto S. Campbell

specified streams at pre-determined sites to follow

progress on erosion control. Vibert Boxes trapmedlt providing a picture of sediment loading athesite. High sediment loads
indicate possible upstream erosion problems thdtrn, increase mortality exponentially in juvenilabitat, by reducing available

oxygen to eggs in redd beds.

Crews placed Vibert boxes in stream, anchoreddatieambed. Boxes were retrieved following 8-18ksgcontents were
dried, filtered and weighed. Results were compé&gatevious studies to plot trends in sedimentilogdnd “red flag” areas of
increased sedimentation that could cause damaugd¢hery habitat.

Incubation Baskets

In 2006, the HRAA moved away from using Vibert bexe monitor sediment levels, adopting a new sysemammended by
Dr. Rick Cunjak of the Canadian Rivers InstitutbeThew method utilizes incubation baskets, whicrewenstructed here at HRAA

by the field crew.
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Baskets were installed in stream and containedegeand 100
newly spawned salmon eggs (<48 hrs old). Threediaskere placed at
each site (Figure 16) and they were removed aigpeetiined intervals in
order to monitor the degree of sediment and askessurvival rate of the
eggs and, later, the alevin. The first basket femoh site was removed in
January, at which time surviving eggs should baleybe other baskets
were monitored throughout the winter and earlyrgpto examine the
emergence of alevin. The sediment in every baskstdsied and
weighed. This data was used to calculate the velatirvival rates in
respect to the degree of sediment loading. Thismetihod allows the
HRAA to monitor sediment loading and how it affettte survival rate of
salmonid eggs and alevin. Survival rate of surplygs raised at the
hatchery were used as an indicator of optimal satvate.

Total Suspended Solids Sampling _ . . .

During rain events in recent years, Palmer Brooklmseen Figure 1€. Sarah Campbell installing incubation
running brown with sediment. These conditions haeiired additional | Paskets during late fall, in Salt Springs Brog*oto
attention and sampling to identify sources. The KRécruited feedback| S Mackay
and advice from the Department of the Environmemtgvelop sampling
techniques. Potential point sources were identiied sampling protocols were established. It vasrchined that Total Suspended
Solids (TSS) sampling would the most effective nseaindentifying the major sources of sediment ingd

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 ever
All of the samples were taken 101
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 fapat of the Environment laboratory in Fredericfonanalysis. Results were
sent back to HRAA via email.

S ~

Figure 17. Water samples taken during heavy rain eventgyaRaimer Brook showing
heavy sedimentation caused by erosion and runafi fndustrial sources. The furthest
upstream samples are on the left and work dowmsttedhe right in this photoPhoto S.
Campbell
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F. Salmon Population Assessments

1. Redd Counts

Redd bed monitoring and mapping is used in detenginormal placements of redd beds, for protedtiom environmental

degradation and to enable future monitoring by HRAMNINnteers. Redds are
laid in shallow “riffle” areas at the tail end ob@s. ATV’s cross the river and
streams in these shallows as well. HRAA continustohical DNR redd
counts, training HRAA volunteers, and mapping #ds and conflicting
ATV trails. One ATV travelling through a collectiaf redd beds could easily
destroy 20 egg sites through compaction or dispap#ublic education
through signage and ATV Group partnership aboudsefiagility and
importance is an important component of this effolfowing spawning
(Figure 18). Protection of redds benefits salmomptogecting the areas where
eggs are laid. Monitoring redds allows HRAA to measviability of adult
salmon in the Hammond River compared to historeabrds.

HRAA has had very little success fully countingdmcumenting
redds. The practice is continued annually astitvplunteers into the

community and large tracts of the watershed arermsavin one day. When

redd counts are successful they provide cruciarmétion into the breeding
patterns of salmon. Many factors affect the oute@ia count. Water levels
play the most important role, if they are too |dwe salmon may not be
present, and if they are too high visibility wik Ipoor. Wind and sun also

Figure 1€. Christa Carpenter, Environmental
Technician 2004, places sign along known AT
trails to protect Salmon eggs during sensitive

\Y

incubation period.Photo. S. Mackay.

play a crucial role in the count as they can alstod the water to a point of
minimal visibility.

With support from DNR, HRAA staff and volunteeaias survey the main stem of the Hammond River tierohéene prime
spawning locations for salmon, notable featurégbase areas (erosion, beaver dams...) and note ispgiATV trails conflicting
directly with identified redd areas. NBATV has a$sd implementing Hammond River Trail Crossings.
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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”

Figure 1S. Volunteers and staff use their vast knowledgeaimond River |r3untt DNR blolog[[i'gs J(t)hrt] Iﬁlem('js and I?r:n 4d
salmon populations to conduct a Redd count alongyrtributaries. Barry Car - StHIrew canoe this strefch and count the redds.

. : These numbers are compared back to the
2004, current president of the HRAA counting Redldsig North Branch. benchmark number that John had established for

the stretch, related to minimum spawning escapen®atd counts can be used to generate an adullgbopuestimate and it is
essential that these efforts continue, especilafiyHillsdale run.
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2. Juvenile Density Surveys

The primary source for data regarding juvenilé fselectro-fishing. Electro-fishing uses elatityi to cause involuntary
muscle contractions in fish, causing them to flgato the surface so they can be easily caughiodieally sampling fish provides
insight to the types of species that populate aquadar area as well as such factors as size, heagtl weight. These features provide
information about the health of particular speeigesvell as the health of the stream

The data gathered from electro-fishing surveyssed to
calculate the fish densities, and specificallyjthesnile salmon
densities, throughout the Hammond River and ibataries. This
data is used to determine sites that are suitablstécking salmon.
We use density data to also helps to identify doaloitat areas for
salmon. This data helps us to monitor the juvesalenon
populations and to establish a ratio of wild versathery salmon
in stocked tributaries. Experimental stocking hasdme an
important initiative as we continue to develop salmon programs,
it is important that we can quantify the survivatles of hatchery Figure 2C. Brook trout caught during 2007 juvenile density
fish to determine how stocking is affecting theerigystem and the | survey. Photo. G Sayer.
salmon population. This information is essentiadHRAA’s salmon
program and helps us to stock responsibly

The HRAA has been electro-fishing since 2005. Weair, field crews used two different methods eteb-fishing. The first
was a simple presence/absence method. This methadeal for large sites in which barrier nets carbeerected. However, the data
is not quantitative and only gives a rough ideabich species are present in the habitat. The skaais a multiple sweep “linear
regression” method. This method is more time comsgrand requires barrier nets. The data colleatmah this type of survey can be
extrapolated to estimate total densities of eaeltisg. Since 2006, we have used the regressiorothatlevery site, with the
exception of two main stem locations in 2008, wreetdosed site survey was not possible, due tavitilh 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 tite, €losing off approximately 100a150nt of stream or river.
Crew electro-fishes the entire area for fish irréhconsecutive sweeps
After each sweep, the fish are identified, countedorded and released downstream (Figure 20)
All salmonids caught are measured for length, wiwdhlater be used to identify age class

A four person crew results in a more effectiveckhatreduces the chance that fish are shocked reutiifpes (minimizing
stress) and reduces the time spent on each swhepfolirth person is collecting fish and allows tmetters to continue forward
without having to transport the fish to bucketstioa bank, or to the in-stream cage, downstream fietnThe data is then analyzed
using “Zippin” to determine fish densities whiclearsed to create GIS layers.

During the time of Electro-fishing crews also ecll a variety of data on stream characteristicsveaigr quality, similar to
that of stream habitat assessments. This infoomatas also used in correlating densities with tiaalojuality.
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3. Adult Assessments

To better understand the health of the Atlantimsa of the Hammond River we must not only know hbe juveniles are
surviving, but how many adults are returning tovapa During the late fall season, as water levelgitto quickly rise, a flush of
adult salmon move through the watershed to holdows. Since the Hammond River is believed to tesgnificant fall run, this
has proven to be the best time of year to condiggssments of returning mature salmon (grilse aimaos).

Annually, HRAA works to gather information on pdation densities of the returning grilse and salm®hrough combined
efforts of visual stream side counting and swinetiyhs, HRAA has been developing an awareness oihmamy fish are returning,
and where they are holding. This is not alwayataand dry operation. Many factors are at plag@fhg the success of the count.
Weather conditions must be optimal, moderate watels, clear skies, and most important of all,evatarity. A problem with any
of these factors can ruin the effectiveness otthent.

While looking for returning salmon, key areas
throughout the watershed are targeted. Areasrlualiy
known to hold salmon during the late summer and fal
months have become priority. Smaller pools aressesl
through simple bank side observations. As fishsadted
by observers, (Figure 21) they are carefully aredyto
determine whether they are grilse or salmon ane mal
female. Sometimes the larger fish thought to Hariic
salmon, are actually short nose suckers. Eveairzett
eye requires good visual on fish from the banksddg
positively identify fish.

Figure 21. Image taken during visual assessment of Salmatirtpl

in a pool along the Hammond River, Photo taken hgraw Giffin The second technique is the swim through method
fall 2006. ’

where a single team of swimmers utilize snorkets an
goggles and float through the pool. As the firginsmers moves through another follows in close pitirsThis allows the first row of
swimmers to float through and count as they stithggsalmon. As the salmon become spooked thewy past the first row of divers
and meet the second row. This technique allowéirtsterow to count as the salmon appear and therserow to count as they swim
by. The divers surface and compare results. Atthcsometimes it is difficult for the divers to tiliguish between male/female and
grilse/salmon, they are able to obtain a highlyuaate pool count. They compare results to detexrhow many were actually
observed. If there is any uncertainty in the divawunt or great variation, a subsequent courgrfopned.

In previous years divers have adorned full scugs fpr the efforts. However, all the extra gdawsd 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 friend$2hoto S.
Campbel

G. Juvenile Salmon Stocking

In late august, staff and volunteers, cahdibroodstock collection of Atlantic
salmon along a known holding pool in Palmer Brodl#though this has been performed
at other sites, this location has proven to benoost successful as the pool is in close
proximity to the Hammond River Conservation Cemine easily accessible by boat. It is
also known to hold a significant number of salmmmughout the late summer.

The collected fish are trucked to the Biodiversigcility in Mactaquac by DFO
officials (Figure 22). When they are ready for spaw, the females are sedated and the
eggs are stripped from them. The eggs are themagedanto equal lots and fertilized by
milt from different males. The spawn are used @atiment research and the Fish Friends
Program. All remaining are stocked into the HammRBinger and its tributaries.

In recent years, HRAA has changed its stocking odslon advice from DFO (T.
Goff, Mactaquac Hatchery, 2004). The new methodlwvas stocking salmon fry in the
early summer, and salmon parr in the fall. Thisastrary to previous practices where
one-year smolts were stocked in the spring. Whild galmon smolt may stay in the
fresh water system for up to three years, hatchiegit generally migrate to the ocean
after just one year, shortly after being releaséal the wild. There has been a growing
concern that the smolt released from the hatcherymot go through the smoltification
process in the Hammond River and therefore, theymoareturn here to spawn. Since
parr stay in the freshwater system for a longeiogesf time, they are more likely to have
negative impacts on the indigenous juvenile salpmpulation, not to mention other
indigenous fish in the vicinity. In order to manabes risk, the HRAA has been electro-
fishing throughout the summer to identify areagadd habitat that do not already have
significant salmonid populations. Density survesva HRAA to identify and respond to
trends within the Hammond’s juvenile salmon popatat

The data recorded from electro-fishing surveyssisd to calculate the fish density, and specifidalké juvenile salmon
densities in streams. This data is used to detersites that are suitable for stocking fall pasras to not exceed the carrying
capacities of streams and overwhelm the wild fispytation. This data also helps to identify goatbibat areas for salmon, helps us
to monitor the juvenile salmon populations andstaklish a ratio of wild versus hatchery salmoastotked tributaries. This
information is essential to HRAA'’s salmon progrand dnelps us to stock effectively and responsibly

When the hatchery fish have reached the desireteagk they are trucked back to the HRAA by DF@ffstHRAA staff
chooses the stocking sites and, together, the DIEKHRAA personnel drive to each site and depositstilected number of fish into
the main stem or tributary. Electro-fishing surveay2008 demonstrated high populations of smallindnatss in the main stem sites,
indicating a risk to fry. Therefore, in the futustocking will be limited to Hammond River tribuias.

Anywhere from a few days to several months follugvspawning, the broodstock are trucked back téimemond River by
DFO staff and released, usually at the HammondrRigat launch in Nauwigewauk.
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