V. Discussions and Conclusions
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A. Water Classification

The Water Classification Program, upon ratificatiwill become one of the HRAA’s most valuable mgeraent tools. This
program has already helped to shape the naturéichwe approach watershed management. The Proaisfdater Classification
divided the watershed into 22 eco-reaches includewgn main stem sites, nine major tributariessaadinor tributaries. Using the
information in the WCD and the knowledge of stafflavolunteers, the HRAA has performed researchonrason, and follow up
monitoring on many of these sites, positively isfiging the entire system in the process. We haeelbaen able to identify the areas
that are in the most need of our attention, anddhbat need to be protected so that their pristimelitions can remain a sustainable,
viable part of the natural ecosystem.

Once government has ratified the Water ClassiGoatf the Hammond River, it will be attached te Regulation as a
Schedule. This means that these sites will be giedefrom certain land use practices and developaording to their class. The
highest level of protection will be that assignedn A class eco-reach. This will facilitate in f@eiion measures that the HRAA will
be undertaking in the future. However, in the meaat special attention will be paid to the six eeaches that fall under the B and C
category, with efforts being made to improve cdodsg on these watercourses so that they too, aeleslass limits. Once a B or C
class watercourse starts attaining A class limifsetition can be made to government to have theeaxch classification upgraded.

From 2009-2010, the top priority of the HRAA irgeeds to water classification, will be to improwe ttonditions on the three
C Class Brooks: Scoodic Brook, Bradley Brook anbiriéa Brook. If the major issues on these brookshmaddressed, and
monitoring performed to show that conditions haweroved to a higher class, the HRAA can updatétheer Classifications prior
to the ratification in 2010. Once the improvemdrdase been made to these brooks, the HRAA will mavéo restore the B class
Brooks. These brooks include one main stem sitdarMill Brook region, and two major tributarieSalt Springs Brook and South
Stream Brook. All of these sites are heavily impddty agricultural land use. Working with landowsien these brooks is believed
to be the best chance of restoring them to A Gtassls.

In recent years, the Hammond River Angling Assiomimg supported by DENV and other partners, hakbp®ed a series of
studies to establish an overall picture of watealigppand habitat suitability of the C class brooks
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Some of the research performed is listed below, atbrresponding data can be found in the appendices.

|. Bradley Brook
A. 3 km of stream habitat assessments
B. Water sampling for Metals, Chemistry, Nutrientsct&sia, and Nitrates
C. E. colimonitoring at three sites for a duration of 5 week
D. Identification of point source water contamination
E. Sediment studies
F. Electrofishing Surveys

II. Scoodic Brook
A. 3 km of stream sweeps
B. Water sampling on upper and lower reaches of theldfor Metals, Chemistry, Nutrients, Bacteria, &ittates
C. E. colimonitoring at two sites for a duration of 5 weeks
D. Identification of point source water contamination
E. Sediment studies
F. Electrofishing Surveys

[Il. Palmer Brook
A. 5 km of stream sweeps
B. Water sampling on upper and lower reaches of theldfor Metals, Chemistry, Nutrients, Bacteria, &ittates
C. Identification of point source water contamination
D. Sediment studies
E. E. colimonitoring at two sites for a duration of 5 weeks
F. Drogue studies
G. Electrofishing Surveys on five sites

Through these studies, the HRAA identified majoriemmental issues on each of the brooks. On Scd@ok, the results
showed extremely higB-coli levels sourced to a cattle field. Bradley Brook bavariety of contaminants sourcing back to poor
riparian zones combined with residential properti€ke final area of concern is a significant intdasregion undergoing rapid
development on Palmer Brook, resulting in significeediment loading.
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Details of thecurrent issues facing these streams are outlined losv:

|. Bradley Brook
A. Excessive garbage and potentially harmful run-off
B. SporadickE. colilevels, although average was within the B clasgdiin 2007
C. Numerous private properties backing on the stre@mwarious types of land misuse creating threatstrieam health.
D. Rumors have circulated that waste water managecoempanies have been seen dumping the waste framirtieks into this
brook. This would explain the high. colicontent and the degrading water quality. Theseitons, coupled with the numerous
beaver dams along the brook, are resulting in poiddsagnant water along certain sections of tlekr

Il. Scoodic Brook
A. Excessive sedimentation and run-off in 2006. Tihiok feeds directly into Sherwood’s Pool, an impottsalmon pool
B. Pristine water quality and habitat conditions ekighe upper reaches but exces$tveolilevels in lower reaches. Average
coli level at one site does not even qualify Scoodia @sClass Brook (Average : 582coli/100ml over 7 weeks of testing) *
C. Field crews identified a farm that allows cows ¢oess the brook. This is believed to be the nsgarce oE. coli.
D. Industrial garage adjacent to brook stores langeumts of salt, as well as heavy machinery on Bibses a huge threat to
stream health.

[ll. Palmer Brook
A. Palmer Brook has had increased development inrdeeimpacting its water quality for the last fevagse
B. Sediment studies identified that some specificisestof the brook are unable to sustain juvenilmea eggs through the
winter because of excessive sediment loading
C. Sediment loading is obvious during any rain evesign the brook runs brown. Sources of sedimentideclrunoff from
gravel pits, large scale clear-cuts with feedexastrs running through them, and violations of then@®er setbacks from
wetlands and waterways. While some landownersaymg in to the HRAA message and working to corfantl issues, others
are still ignoring the problems on their land andtmuing to contribute to sediment loading.

*Water Classification E. coliLimits Are:

A Class:_E. collevels will be naturally occurring

B Class:_E. colievels will be <200 per 100ml of water

C Class:_E. colievels will be between 200 and 400 per 100 mladéw
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Figure 107. Renforth construction worked with HRAA staff aD&ENYV to re-establish a degraded gravel pit redutange flows
of sediment to Palmer Brook. Photo on the lefushthe Renforth pit in February of 2008 and thetplom the right show the

same location in July 2008. A settling pond arahdpipe was installed to regulate water runoff prevent the sedimentation of
Palmer Brook.Photos S. Campbell.

The HRAA will perform a significant amount of wodn Palmer, Bradley and Scoodic Brooks in 2009 rideoto improve the
conditions of these brooks prior to ratificatioBach of the brooks has numerous problems, requmanigus restoration projects.

Bradley Brook
Bradley Brook is in a highly developed resident&gion. In previous years, the HRAA has perforrsiedam sweeps
assessing the overall condition of the brook. atgdthe HRAA assessed a total of three kilometEByadley Brook. In 2009, the

HRAA will engage the residents of Bradley Brookaigh community events, and offer landowners asgistan cleanup efforts on
problem sites.

The HRAA will host an information session to enage best management practices around the broakrebidents will also
be assisted through local garbage and recyclingipidays organized by the HRAA. This will promatsense of stewardship
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toward the brook and prevent further dumping. radlidents participating in the event will be reveatdior their help through a gift of
a maple tree. To ensure proper planting techniddBR&\A will be responsible for planting the treetive brook’s riparian zone.

The HRAA will begin in the spring engaging landaws on Bradley Brook through information sessiofdaning the issues
on the brook and how they can help. Followingrtieeting, a community-specific newsletter will beveleped to further engage
landowners and help promote plans for a local gpriean up. On the clean-up days, volunteers anflAd®aff will sort garbage and
recyclables in association with a localized wastmagement crew, with whom the HRAA will be partngriThe waste management
crew will be hired to manage the disposal of mdéshe garbage. During this time, hazardous wasidyzts will also be collected in
pick-up trucks and taken to the Household Hazarddaste Facility at Crane Mountain.

As households complete the spring clean up théyedeive a red maple tree as a sign of apprecidor cooperation in the
clean-up project. The red maple is well knowniferbility to withstand severe flooding during geeater levels and during the
summer months their large canopy casts much neddete on the brook. The trees will be planted BAA around the brook; the
trees will stabilize the soil and help decreaseewtmperatures. The trees will also serve amader of the good deeds done for
the brook.

During this interaction with Bradley Brook landogrs, we will attempt to gain information about athencerns facing the
brook, primarily the issue of illegal waste watentping. We will provide landowners with contactanmhation for the Department of
the Environment and other appropriate officialsrporting illegal activity around the brook. Wepleato instill a sense of
stewardship in these landowners, knowing that tbelowill benefit if those around it value it.

Scoodic Brook

Scoodic Brook is the second C class brook. Thi@igeam assessments the major area of concerd éoutine brook was a
beef producer’s farming practices, although varioiiier smaller issues were also identified. ThéAKBRvill begin efforts to restore
the brook by assisting the local landowner to retstattle’s access to the brook. This effort walguire moving fences that currently
run through the brook and installing an alternaségewsource for the cattle. The restriction ofleaccess will actually increase the
health of the cattle and decrease the bacteriaénoof the brook.

Meetings will commence with the landowner earlyhia spring to establish a system to meet the rimgteeeds. In
preparation for this, the HRAA will work with theB\Department of Environment officials to ensureratjulations are met. In order
for the issue of cattle in the brook to be resoh\sebbw maintenance watering system will be inetalvith the co-operation of the
landowner as per the Environment officials’ guidand o ensure the new system is not causing rufaffud from the high traffic
watering area, the HRAA will install recycled rublmeatting from the NB Tire Stewardship Program.e Thatting will decrease the
mud, thus decreasing the sedimentation of the brook

Once an alternate watering source is in placefetheing will be corrected to DENV Standards. Caotie the fencing in
place crosses the brook in several locations afiguhe cattle to access the water. HRAA crewslvaliin placing cedar post at an
agreed-upon setback, to restrict the cattle fromingpfreely through the brook. The removal of dadtle from this stream will have
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2 immediate positive impacts: 1) decrease the battontent in the water, and 2) studies prow tattle production increases with
a clean water supply and hooves remaining dry (kdoore et al, 2000). This is a mutually benefi@alangement, improving cattle
production while enhancing the conditions of thedb

For all three of the C class brooks, the post-wodnitoring will be comprised primarily &. coli sampling. In order to meet
DENV standards, we will sample once weekly, abawe lzelow each work site, for a minimum of five weekfter five weeks, the
average is taken and if it is below C class lewéls classification should be reviewed and re-agsigaccordingly. If at any time
during the five weeks, there is a spike in Eheolilevels at any site, it should be investigated idiakely. The plans that have been
coordinated for each of these sites are basedeoimfibrmation we have collected in past years. Harenew problems are arising all
the time and even though we may correct the egigtinblems, there could be new issues that wearaware ofE. colisampling
results are available within 24 hours of processsogghe HRAA should be well equipped to deal waitly new issues that may come
up and be able to source them fairly effectivell sampling should take place during normal coiodis, preferably in the summer
months, when bacterial spikes are more likely ttuoc

When these brooks have been restoredm@nachieving A or B class levels, the HRAA willriuts attention to the restoration
of the B class brooks and the protection of thdassbrooks. The B class eco-reaches are genbedigved to have water quality
issues relating to agricultural land use and pg@rian zones. These sites will be dealt with irrendetail in the Watershed
Management section.

The development of a comprehensive monitoring fdamll brooks is going to be a key initiativeathg to Water
Classification. It is crucial to verify that theeeceaches are attaining the levels that were asdigmthem. Identifying sites that are
not meeting the appropriate levels, and the realsehid it, will become the next major initiativeat HRAA uses to protect the
watershed.

The monitoring plan will require benthic and wadgeiality sampling at seven or eight sites each. y&éh a full benthic
assessment taking place this year, the rapid assessechnique can be used in subsequent sampithgampared back to the 2008
baseline data. Within a three year period, ak@@-reaches should be sampled and the results cedioeprevious results and
Water Classification standards. Where discreparanie identified, more detailed assessments witloeed out, in the form of
stream habitat assessments. These assessmengsdaacto be the best method of identifying issuigsin specific eco-reaches. By
getting out and walking these stretches of waterave able to observe conditions that maps andl gémotos don’t show. Habitat
assessments also provide good baseline data thaeozhecked back to on a regular basis.

The HRAA will work closely with landowners, stal@ters and the Department of the Environment dvemext year to
come to agreements on final classifications fooathe eco-reaches. Throughout these public actrefforts we will try to ensure
that each eco-reach is eligible for the highessids classification. The actual classificationttisgproposed to government will
depend on the current condition of the brook aedatbsition of local stakeholders and landownerg FIRAA will encourage that
the highest applicable rating is assigned to eaokreach but will work with the public to help ensihat everyone is satisfied with
the outcome of this program.
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Palmer Brook

Palmer Brook has undergone considerable restoratimtent years, but still runs brown during rewents. Efforts will be
made to continue talks and work with the landowméithe Palmer Brook region. The efforts withomse parts of the industrial area
of Palmer are evident, showing signs of continmgrovement, but there is much still to be done. Divthe four major landowners
with sediment problems have made large scale ingonewnts to their operations, reducing and contigpliediment run-off
successfully. HRAA wants to promote that succesiscamtinue working with landowners directly.

HRAA also has a funding proposal in place to l@lpf the landowners restore their properties svadie that will prevent
further sediment loading and facilitate in the oestion of the brook. The following work is slatieat 2009-2010, pending project
approval. Since the project is aimed at restorisig iabitat, the work will focus on improving fiplassage and habitat conditions,
while positively impacting the overall water qugldf the stream.

Palmer Brook Restoration includes three major #iss:
1. Replacement of a culvert on Colton Brook

Currently, Colton Brook, the main tributary to P&k has two culverts that are undersized and deped. The HRAA will
remove these 900 mm culverts and replace themaultrerts that meet current standards accordingdimage calculations.

The culverts are on a private dirt road leading gravel pit. This landowner has previously expedsnterest in this project
and will be re-engaged upon project approval.

2. Stream Cleanup with Removal of Barriers to FHslssage

Extensive development around Palmer Brook anehé tributary, Colton Brook, has resulted in thebdck and destruction
of the riparian zone and the deterioration of watality. As a result, significant amounts of orgaand inorganic materials are
being deposited into the brook. This accumulakias created barriers to the passage of fish inibathrd and outward migration.
This creates a great concern in regards to Atlaaticmon and the requirement of all fish speciaatdoe throughout various habitats
to find suitable resources and spawning conditi@iswing fish free passage throughout the systéso helps to maintain genetic
biodiversity.

The HRAA will perform a full assessment of the lipyaof habitat along with stream characteristitsng 10km of Palmer
Brook and 5km of Colton Brook through stream hdlassessments. HRAA will also remove all barriersh passage, as they are
located and inorganic debris.

3. Restoration of development-damaged sites

The HRAA will continue its efforts in stabilizatioof the sites at Renforth Pit and the Hammond Rivaustrial Park using
various trees and shrub. The planting will be glestl and monitored by a Forest Technician and pedd. The planting will not
only stabilize the surrounding soil and reducesid@iment transportation but will decrease the dveotume of water during rain
events.
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Crews will commence planting in the early sprintidwing ground thaw. This will allow the treesdashrubs to take root
over the course of the summer and stabilize th&demtheir full potential. The planting will mima natural succession of the land

and the surrounding naturally vegetated land. htssummer progresses crews will return to the plgrsite, and tend to the trees as
required.

The HRAA, with the help of landowners create avatase within the region demonstrating beneficiahaggement practices
and corrective techniques to create a spark witltercommunity promoting the responsible land uBee chronic sedimentation of
Palmer Brook from this site has been an ongoinggissit with the help of the HRAA, it will be rea&dl.
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C. Fisheries Management

For the last number of years, the primary assesstoel that the HRAA has been able to effectivatyl consistently put to
good use is the Juvenile Density Survey. This ptdjas been funded every year from 2005-2009 byitdife Trust Fund, with
support from other funding bodies as well. In addito the data that HRAA has been collecting, weehaccess to historical density
data collected by government agencies since 1872008, we were able to replicate most of the hisdbsites and start comparing

the historical numbers to current densities.
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Figure 10¢. Average fry densities at the historical sitesfrb979-2008. For each given year tf
average of was taken of all assessed sites. Thid be from one to five sites, depending on th
year. A clear decline in average fry densitiesvislent following the huge spike in 1997.

Figure 108 is a graph
of the average fry densities at
these sites between 1979 and
2008, and illustrates an
alarming trend. Throughout
the eighties and early nineties,
the average fry density
hovered around the Elson
norm for fry. Then in 1997,
there was a huge spike in fry
numbers followed by a steady
decline. The fry average now
hovers around 10fry/100m2.
This is about 1/3 of the
historical average. Historical
parr densities are very sporadic
and no clear trend is evident
from these numbers. Please
refer to Appendix A for all
electrofishing data.

In 2008, HRAA field

ecrews electro-fished 19 sites,

four of which were historical
sites. Including these sites in

all future density surveys is going to be a crupaait of monitoring the juvenile populations. IN03) parr densities for all but one of
the 19 sites were less than 40parr/100m? (ElsomiNand were therefore considered low. The highessitly recorded for parr was
on South Stream at 59.6 parr/100 m2. The next Bighas 21.7 parr/100m? on Hanford Brook. The avepsgr density for the
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system was 9.8 parr/100m. This is significantlydo than the Elson Norm, which is used as a stanfdatealthy salmon
populations. However, the overall parr densitypsrom 4.4 parr/100mz2 in 2007.

The highest density of fry, in 2008, was foundHenford Brook at 34.5 fry/100mz2. This was the ositg to achieve Elson
Norms for fry this year. However, Germaine Brooksvextremely close at 29.6 fry/100m?, as was Braweok at 27.0 fry /100m?2.
The average density of fry across all sites in 2088 11.8/100m2, down from 16.9/100m 2007.

Of the 4 DFO sites that were replicated, HanforddBrhad the highest density of both parr and fhisTs consistent with
historical numbers, as are the low numbers at thieghfwn and French Village bridge sites. The nurala¢ Burke’s Farm are down
from DFO records but remain consistent with the WR#&dings since 2005. Unfortunately, a bridge esg@ment at Hillsdale Bridge
kept us from accessing this site which is, histdlyg one of the highest performing sites for juNesalmon.

Atlantic salmon were identified in all but two sitd*almer Brook 1 and Scoodic Brook. Brook Troatewnot identified in
any of the main stem sites and were lacking aethwbutary sites: Salt Springs Brook 1, GermainedR 2, and Palmer Brook 1. The
average density of each species was calculated ttmumbers from all 17 closed sites. Blackn@se dhad the highest average
density at 35.0/100m2. The next highest was salimoat 11.8/100mz, followed by brook trout at 11.a0 m2. Creek chub had an
average density of 10.6/100m?2, followed by salmam pt 9.8/100m2 and slimy sculpin at 5.6/100m¢#.ofther species averaged a
density of less than 5.0/100m2 (Figure 109).

According to Elson Norms, the juvenile salmon déesiacross most sites in the Hammond River arsidered low. Of the
19 sites only three sites either achieved or cdosedo reaching the Elson Norm in regards to &ggity. The parr numbers are even
lower, with only one site, South Stream, achieuimg Elson Norm. Although the average parr densitygased to 9.8 parr/100m2 up
from 4.4 in 2007, if South Stream is removed fréwat tequation the average drops to 6.7parr/100n@t Tensities also seem low,
with most sites having less than 20 trout per 100fhese findings suggest that the Hammond's sabisare not thriving and
therefore support a strategy of continued stockiifigrts in areas with good fish habitat and lovi fdensities.

Stocking unfed fry has minimal impact on the systerd is considered to be the most beneficial stgckiethod available at
this time. Parr stocking is also considered tadhantageous to the salmon population and maydeen@ended for the next cycle
of stocking. Parr are more likely to have a negaimpact on wild salmon and other fish speciesuResf the juvenile salmon
density surveys will be used again this year tormf appropriate stocking areas for parr stocking.

Even though salmon densities are not achievingrB\sarms, it should be noted that salmon fry have @iithe highest
average densities across the watershed accordihg 008 numbers, second only to Blacknose DammkBrout come in at third
highest, followed by Creek Chub, and salmon paveltae %' highest density, beating out the remaining 13isgedhis suggests
that Atlantic salmon are still a very relevant speén the Hammond River.
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The following is a list of recommendations for #timg and electro-fishing methods in 2009 and ihi® future:
- HRAA's program continues to monitor the 5 historisiées surveyed by authorities in the past. Mé#hior analyzing this data to

determine long term survival rates for differinigIstages in these areas can be helpful in caleglappropriate stocking levels
on a site-specific basis

Stocking continues at the unfed fry stage

Parr stocking re-commences during the next cycle @iperimental sites to assess wild and hatchewwal rates
Closed site linear regression method is continuedllaributary sites and whenever possible on nséem sites
Presence/absence surveys be limited to main stes) sihere nets can’'t be accommodated

There has been a noticeable shift in the densijyvanile salmon through the recent years of stagkiAlthough there was
only one site that reached the Elson norm in regerdry populations and one in parr populatiohsré was an obvious shift of the
fry populations of 2007

Average Density of Each Fish Species in 2008 advancing to the parr
40 stage in 2008. With the
35.0 continued efforts of
35 stocking fry, a less

detrimental impact to the
ecosystem than parr, the
Hammond River Angling
Association looks to
continue its efforts to
increase juvenile salmon
populations. Electro-
15 - fishing _sites studi_ed in_
118 191 106 2008 will be revisited in
9.8 2009 and HRAA hopes
also to continue on
historical DFO sites

Average density per 100m2
N
o
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=S started in 2008, and
03 03 01 00 00 00 | attemptto perform closed
0 +—— sites whenever possible.
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o FE LI FIFET TP @ o The HRAA has
y’S Species other assessment tools at

its disposal, including
Figure 109 Bar graph depicting the average density of eaekiep identified in the Hammond River redd counts, visual counts
Watershed during 2008 electro-fishing surveys. and swim or dive
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throughs. The visual counts and dive throughs lh@es developed in the last three years and thaitpets have improved
significantly since 2006. In 2008, we were ablassess far more pools and identified nearly 4 tasesmany mature salmon as we
had in the previous two years. The plan for fuitigethis method in 2009 will include the incorpaoat of a mark/recapture
component. At present, this seems like the besmtad of assessing the adult population since ther@ in stream structure required
for this method.

Working with DFO, HRAA staff and volunteers haveelmined that a mark/recapture technique is thet aqgpropriate
method of assessment for the Hammond River. Th&/mreaapture method of assessment will be a mulispt project. The first
phase will take place during the annual broodstmtlection on Palmer Brook in late August. HRAATEt®FO officials and
volunteers will seine the pool in Palmer Brook &wtl Price will remove fish one by one in order ho@se broodstock and to allow
time to tag fish that are being released. HRAA enikure that there is at least one expert avaitdtlas time to train HRAA staff in
tagging methods. Fish that are not collected footstock will be placed in a tag box, tagged witiglat coloured carlin clip,
measured, sexed and then released back into the poo

The next tagging effort will take place in mid $&pber. This may take place on Palmer Brook ifelaae believed to be
enough fish holding there. In early October theilelve one final tagging event planned. Throughibeise three collections, the
HRAA will tag between 50 and 100 fish. Site locasawill be chosen carefully to ensure that thesabers can be reached within
these efforts. Visual assessments will be perforyedRAA field crews in the days prior to taggirmyrhonitor numbers and choose
appropriate sites.

The higher the number of tagged fish and the rfishewe target for recapture, the more accuratetunt will be. To ensure
that high quality data is gathered from the primagrk/recapture efforts, there will be a visuakassnent of known salmon pools
subsequent to tagging and directly prior to reaapt8wim-throughs will be conducted on various pdbroughout the Hammond
River to assess where fish are holding. As crewgenthrough the pools they will tabulate a courtt establish a ratio of grilse to
salmon. High density areas will then be targeteddcapture efforts. We are confident that thishoe will provide HRAA with the
much needed adult count that has been lackingoftorsy.

Another valuable resource that we have availablestis the vast amount of historical data we tieov@ redd counts. The
majority of this data was collected by John Bleansl Tom Pettigrew, who did a run in canoes, anpuim the Hillsdale Bridge
down to the Silver Hill pool. This data has beempded in a graph in Appendix B. However, conditan the last several years
have prevented any kind of redd count from beimfppeed. It is essential that this count recommenespecially the Hillsdale run.
Once there is a good idea of numbers in regardsttioning spawners, redds, and juveniles, a mamgptaie picture of the Hammond
River salmon population can be drawn. Once this ace, more informed decisions can be made almwtto protect, restore and
enhance this population of fish.
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C. Watershed Management

As with any watershed in a developed countryHhenmond River has been a sought after region faryrgaars, by all walks
of life, for both recreation and development. Tha#leys of the river contain rich fertile soil, ande known for their high
productivity. Since the early days of pioneer depment and farming in the Hammond River valleytlees have known this region
to be special. As New Brunswick became a populptedince, so too, did these valleys. Many ofgthenary settlers were farmers.
The farming community of earlier days was unawdrhe ramifications of poor riparian zones, astticedps grew best in these
lowlands. As time moved on it was discovered thahy of the practices of old were out-dated antreds, harmful to the
environment. However, with much of the farmingleg® knowledge having been passed from generatigereration, it has become
difficult to prevent further degradation.

With the increase in farming, so too came incréasban development, people began looking outdidirge cities to build
homes and subdivisions. Many of the housing wdeisloped along the river system were looking ke &dvantage of the
picturesque water frontage. As the trend develapedrds the dream home, many poor practices wareloped. Trees, shrubs and
grasses became heavily cut back and manicured benbgcides and pesticides causing the silentdbgssany creatures. The riparian
zones became weak along these regions, causimgiiks to give way, releasing sediment into the reatese.

As technology progressed, so did the industrial@gmore large-scale operations began to app#ee imatershed. These
operations have large footprints, and engulf largets of land. With much of the land around thieskeistrial developments
becoming compact or paved, water runoff became,@rdinues to be, an issue. Many wetlands aratiffdains have been filled in
and paved, no longer capable of absorbing runbifie input of water into the brooks and the Hammanetr itself has increased,
causing large scale, prolonged flood events. Médeywgroundwater absorption has diminished, popwigntially disastrous
conditions for the 1000’s of dwellings in the wateed that rely on wells for the water needs.

Since the creation of The Hammond River Angling@aation, one of the primary goals of the orgativrehas been to work
with local landowners to increase the health ofriparian zones, knowing that these areas dictetdéalth of aquatic habitat.
Through years of experience, the association ha® ¢o learn many ways of restoring the riparianesoand has developed a strong
working relationship with many farmers, resideiaisd now, industrial developers. The Hammond Riregling Association is in a
constant state of adaptation as the watershegidlyahanging. New methods and technology areddeveloped on an annual
basis to remain an effective watershed restoratieaurce. There are still many key areas of coniteoughout the watershed,
which the HRAA continues to address through both aed time-tested techniques and with the coomerati volunteers and
landowners, these issues will be remediated.
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Table 1 Priorities within watershed management basedassification and known hazards, on an eco-reasisba

Priority listing of watershed management
Level Eco-reach Areas of Concern Issues
1 Palmer Brook Palmer Brook industrial, Confluence, Colton Brook Erosion, runoff/sedimentation, E. coli.
2 Scoodic Brook Scoodic brook lower 1km Salt storage, cattle access, erosion
3 Bradley Brook Bradley Brook as a whole, Jenny Langstroth final 1 km E coli. Pollutants, dumping, erosion, landuse
4 Salt Springs Brook |Bill Titus Property erosion, sedimentation, landuse, corridor resources
5 South Stream Brook [From XTR through confluence Cattle access, landuse, sedimentation, dumping
6 Mill Brook Region |All landuse, erosion
7 Tabor Bridge replacement, mouth of scoodic, sherwoods pool sedimentation and erosion, landuse
8 French Village Deephole road, Duffy's field erosion, sedimentation, landuse
9 HRAA Steele's field, erosion, sedimentation, landuse
10 Germaine Brook Fowlers farm off germaine brook rd Landuse, erosion
11 Fowler Brook 2 km to confluence Brine line, PCS mine, Chamber #1, FORD,
12 Hanford Brook All'including tribs, with an emphasis on Porter Bt Erosion, landuse, unknown trib hazard
13 Markhamville All landuse, erosion, dumping
14 cusacks All landuse, erosion, dumping
15 Smithtown All Development, landuse, erosion
16 North Branch All development, mines, landuse
17 Brawley Brook All development, landuse, dumping
18 Bater Brook All over-cutting, development,
19 McGonagle Brook |All Landuse, cattle restriction
20 Mill Brook All Landuse
21 Donnelly Brook All landuse
22 Titus Brook All landuse

**Priority is based on classification rating and known issues within each given reach

on the specific sites, and corresponding issuég addressed.

The 22 eco-reaches have been prioritized accotdittteir classifications and current conditiofifie C class reaches are the
top priority, followed by the B class reaches. &db table 1 for the full list of eco-reaches @meir priority status, as well as details

Within the watershed, three tributaries have liEsignated as “C” class watercourses. These reachéxlmer Brook,

Scoodic Brook and Bradley Brook. All three brodleve a series of issues degrading the water quiditging from industrial

development runoff to cattle access. Considenabli& has been performed on these three brooks attampt to decrease the

negative impacts on the brooks and improve theneptality. There are more details regarding thesels in the Water
Classification section of the Discussion.
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In addition to the three C class brooks, thereatse three B class brooks. While the problemshesd brooks are not as
serious, there are still water quality concerns tina HRAA can help remediate. Most of the isswaslue attributed to weakened
riparian zones. The next three brooks on the pyitist are the B class reaches.

Salt Springs Brook is the fourth reach on thenggiscale, with a weakened riparian zone in thedostretches degrading it to
a “B” classification. Key areas of concern founang this reach have been isolated around the fofies farm. Historically, the
land has been used for agricultural purposes heuttirrent owners are moving away from this andidiés are now being allowed
to develop naturally. The primary concern is s@timentation caused by erosion, although conditvati start to improve with this
correction of land use. Increased water velociiggcent years have caused large scale erosioecte, in addition to adding
sediment to the brook.

Another major concern in this part of the watedsisethe possible development of salt dome caviemthe storage of natural
gas. HRAA staff and volunteers have, and will cwne, to carefully monitor this situation. The Qtyabf Life Initiative is a local
group protesting the project. HRAA is keeping indb with them and with Corridor Resources, the camygproposing the project. It
is still in the very early phases and any develapswill be followed closely. Corridor Resourcesmtnues to work toward the
creation of the chambers, and further monitorin @aintinue.

South Stream Brook is the fifth priority. The @ppeaches of the brook remain largely untouchéld some agricultural use
but strong buffers still intact along the brooks #he brook reaches Barnesville, near the XTRbthek begins to see more
development. Housing can be seen in close proxitmithe brook, with one foundation situated one¢dge of the bank. Several
houses have accumulated large piles of garbageetmptroperties, creating a potential threat toltteok. HRAA will develop a plan
to assist landowners through education and resstiocemove hazards and restore properties. Stnaaitat assessments will also
help to monitor success of efforts with landowners.

The brook moves through a long stretch of hedtingsted riparian zone, well shaded and sustainadt®ther area of
concern is a high concentration of farm fields,sisting of both hay cultivation and cattle grazirig.order to optimize the hay
output, much of the riparian zone has been stripfggahsiderable erosion has occurred because td¢kef strong rooting
vegetation. These fields are essentially barrehpase a continual risk of further erosion and tadlgiegradation.

Cattle fields are located on both the east and basks of the brook, with connecting cattle cnogsi The crossings are not
well managed or restricted and the cattle werenadee=n wandering through the water, unchecked r&epées irE coli. are thought
to have originated from these locations. The éngsshave also caused channeling along the bardachtcrossing moving both
sediment and fecal matter. These areas shoulddressed through landowner communications anddteldpment of assistance
programs, such as riparian fencing combined widmihg and planned cattle crossings.

The Mill Brook region of the Hammond River wassddied as a “B” class eco-reach, thus makingpaitiarity for restoration.
It is the only main stem site that is not desigdate an A class watercourse. One of the limitagydrs in classification of Mill
Brook region was the high spikesHn coli. Since the testing of 1998, a shift has occurregtiénfarming within this reach. The area
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was once used predominantly for cattle grazingresdnow shifted to the cultivation of crops and.h@iirough further water testing,
it may be possible to upgrade the classificatioartdA” class. Until this can be verified, the HRAhould continue water sampling
and working with local landowners. Other notalsisuies in this region are land use and erosion.pdberiparian zones have caused
severe erosion and sedimentation of the river. elgment of a working relationship between HRAA &anttlowners is strongly

recommended, coupled with education and publiceatn programs.

Although the region of Tabor Bridge, on the Hamh&iver, has achieved the classification of “A’eté are a number of
concerns to be addressed within this reach. Otieecdreas of major concern is the salmon pool knasvSherwood’s Pool. This
pool has been in a state of disrepair caused g ydatripping vegetatlon from the riparian zodtempts to repair and stabilize the

Figure 11C. In late summer of 2008 contractors began to oepllae Tabor
Bridge. Photo shown of strong fall flooding takellowing heavy rain
events of late October 2008. Monitoring was cotelliby HRAA staff and
DENV to limit the impact of the construction on tireer. Photo T.
Benjamin.

banks have been made on multiple occasions by
HRAA. However, all efforts have failed and the
erosion continues. With new understanding of bank
stability and hydraulics, the HRAA will develop a
restoration plan for the Sherwood’s Pool.

Sherwood’s Pool is the location of highest
risk however, it is not the only pool on this reach
that has become degraded. The pool at the mouth of
Scoodic Brook is only metres upstream of
Sherwood’s Pool. This pool, too, has been reduced
in quality because of riparian zone vegetation
removal. Once Sherwood’s Pool has been restored,
efforts should be made to proceed to this pool.
Restoration of these sites will require continued
talks with the landowners, constant maintenance,
and full participation of membership to ensure a
successful result.

Another major concern arose in the summer
of 2008. Construction began to replace the bailey
bridge above Tabor Bridge Pool. The site of
construction is regarded as an ecologically sefesiti
site, containing a large Atlantic salmon pool and
unique rock features. With construction in such a
valuable region, it has caused a great deal of
discontent amongst watershed enthusiasts and the
greater community at large (Figure 151). HRAA

began monitoring the site and developing contadts tive proper officials to assist those workingtbe site. This will allow HRAA
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to have some minor level of control. Staff andwdéers worked tirelessly monitoring the on goiafjthe operation and consulting
those responsible when issues arose. HRAA wiltinae to monitor the replacement efforts on thedrdridge Pool and the
removal of the former bailey bridge.

The eighth reach on the priority list, is thatoénch Village on the main stem of Hammond RivEnis reach is well known
for its productive salmon pools however, its riparzone is degraded and posing a significant oiskeé health of the aquatic habitat.
Two key areas of concern have been isolated, Daffgld and Deep Hole Road. These areas havedx¢ensively worked and left
in a weakened state. Duffy’s field is comprisedhay, cultivated twice annually. This has limiteeé growth of any substantial
vegetation, leaving the banks weak and at risleeére erosion. The Duffy’s have been a long tiexéner with HRAA, allowing
staff and volunteers to create buffers and plagstiand shrub in these areas. Due to limited figraind lower priority, the Duffy’s
field has received minimal planting. It is stropgtcommended HRAA continue to work with the Duffyb develop an action plan
to restore the riparian zone through natural phgnthethods. In the fields, there are several lpogels and low dips. These should
be developed as wetlands to help minimize the itnpiaseasonal flooding and create habitat.

Beginning at the French Village Covered Bridge, th
Deep Hole Road extends through to the Deep Hotem&lly
extracted for topsoil, the parcel of land surromgdine Deep
Hole Road has minimal vegetation. The vegetasamable
to stabilize the soil to the degree required tdstand the high
water velocities and ice break-up. The road itsalf been
further degraded by a steady flow of traffic, tagrdeeper into
the soil creating large trenches and holes. Wi¢h t
disturbance of the soil, sediment begins to setepthe river.
It is suggested HRAA develop a contact with theltamner to
strategize a solution. Possible partnerships coeldursued
and a road created through the field, using crushate as to
prevent trenching and holes. The remaining fialolsd be
replanted in native riparian trees and shrubsdage the
negative effects of the road system and stabitizestoding
banks.

One of the priorities of HRAA for many years hasb
the HRAA and Steele’s field (Figure 111). Throughany
years of restoration work, the HRAA has been abletlaim
a high percentage of eroding fields. With a coasitlle

Figure 111. A group of high school students volunteering time
amount of staff and volunteer work, this field lessbled the a}nd energy to help plant thousands of sapling irete HRAA
HRAA eco-reach to drop to a priority level of ninghere are | fi€ld, spring 2008.Photo G. Sayer

still regions where erosion is creating sharp angighe banks. With the severe nature of thei@mpghe river channel is beginning
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to shift toward the field, creating large poolsoninued partnership with the Steele family is rmoeended to further the success of
riparian zone and reduce erosion.

Located just above the field is a well-known sainpool, Crowley’s Pool. The adjacent bank is cuftyein a state of
degradation, posing a significant risk toward tbelpThe bank is at a severe turn on the riversatsdat an almost vertical angle. It is
virtually bare, and large chunks of soil are steigffrom the banks and deposited into the pool bedmwually. This soil generally
settles to the bottom, resulting in the infillingtbe pool. This single bank has become a siglgt@t concern to many, with much of
the erosion occurring within the last 3 years. eRbtél restoration techniques will be researchedHis site, as the bank will require
major work, not just simply trees and shrubs.

Germaine Brook, located in Upham, is our tenth@azh priority. Germaine Brook is known for iteuadant salmon
populations and redds. It is because of thesddators that this reach is prioritized as number Most of Germaine Brook is
pristine and untouched , with vast stretches aohpmursery areas. However, along the Fowler faectjans of the banks are
beginning to erode into the brook. Work shouldtocare with the Fowlers to create a vegetated bufbere that is restricted from
cultivation. Planting of riparian tree and shrpleaes will be
conducted to ensure a strong sustainable buffeeated and regular
monitoring continued to ensure optimal survival.

Although Fowler Brook is reasonably healthy, thexests a
significant risk to this stream’s habitat. FowBook is located near
the headquarters for the Cassidy Lake division@®$Pa large-scale
potash mine. The mine currently has a brine lystesn running
directly under and adjacent to Fowler Brook. P@S & history of
brine spills in this area, with one causing mas§stedie off in the
eighties. Although the technology has improvedsitinat time, there
is still a great concern that another large brpi# siay occur. Since
an incident in the winter of 2009, when a smalllgcurred at
chamber one, the HRAA has become increasingly cordewith the
maintenance of the brine line and the monitorirecpdures.
Communication will continue with PCS to ensure nioring is
adequate and HRAA continues to be notified promgtlgpills and
other related issues. Near chamber one, a smadl wassing exists.
Currently vehicles pass freely through the broaksaag varying
degrees of damage. HRAA will recommend that P@&tera
crossing here to prevent further siltation.

Figure 11z. In the summer of 2001 staff and volunteerg
worked tirelessly to clean a dumpsite along the
Markhamville reach, removing truckloads of waste.

Previous experience of HRAA and DNR staff, indésathat
the water quality of Porter Brook, a major tribytéw the Hanford Brook is a major concern. HRAAfsfound there to be no fish
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present during an electro-fishing study of 2006 tatics with DNR staff reiterated these findings.atéf quality issues have not been
conclusively identified, but should be investigaterther in order to pinpoint potentially negatiseurces. Speculation is that poor
farming practices upstream are causing the issotesl mlownstream. The current conditions on HanByabk are good, though
there is considerable fear that its water qualitydeteriorate due to the influences of Porterd«o Once the primary concern has
been identified, HRAA will partner with the landoamto create a strategy to correct the issue. | Which time, HRAA will

continue to monitor Hanford and Porter Brooks tteramy changes.

The headwaters of the Hammond River are foundarklbmville, a small farming community. Throughrktzamville, the
majority of the land use is dominated by agricituMany of the fields contain very little vegetatiand erosion has been noted
throughout the region. For the most part, watéworges in this region remain low, causing mucéslénpact than some of the lower
reaches. Another major concern is that of illeahping. Due to the remote nature of Markhamvillegal dumping occurs on a
regular basis. Most of the illegal dumping is thto occur on the properties of the offenderdliewutreach is the most effective
way of dealing with illegal dumping. HRAA will cate partnerships with landowners, assisting inridpazone restoration to reduce
erosion and garbage removal to instill stewardship.

The Cusack’s Bridge reach of the main stem remains
good condition, as most of its riparian zone is posed of forested
land. Small isolated sections of erosion have lmeted.
Therefore, landowners will be pursued and encourégeevelop
or increase buffers. In addition, isolated prapsrhave been found
to be illegally dumping their waste over the baokgheir
residences. These landowners will be consultechand
compliance will result in a report to the illegalrdping hotline, and
if applicable, the unsightly premises act can dls@ursued.

The Smithtown eco-reach is in good condition, @lth
most of the river is surrounded by agriculturadahe majority
of the banks surrounding the river are very shallaéowing the
water to pass over them with little erosion. Hoemrwhere the
bank slope is steep, erosion is beginning to té&keep The erosion
is limited to a few areas, though a timely repsiraquired, as these
areas pose a high risk of developing into largéesgablems.
Public outreach geared toward farmers should coatalong with
planting in fields to establish a strong buffetrefes and shrubs.
This area has also seen an increase in developmestent years, : . _
with many new houses and communities being biibnitoring of | Figure 112 Bater Brook riddled with blown down trees
these activities will continue with efforts beingde to work with ~ Lfollowing an over harvesting of timber. Photo Ahif¢
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developers to protect the best interest of tha system. Volunteers have been a great resour@@dmg information on activities
occurring within the local communities. Voluntesvolvement will continue to be a valuable tool fieonitoring well into the future.

The North Branch of the Hammond River is a renhatation with little development or housing. Thésach is at risk of
becoming degraded by industrial activities. Theralready a brine line running through the regioth a second currently under
construction. The actual installation of thi§ gipe is a major concern to the HRSS since mucthefctivity is scheduled throughout
the winter and spring months. Therefore, the ris&iltation and interference with egg incubatiomach higher. This project will

Figure 114, Donnelly Brook remains pristine
but, anychanges in the current land use this broo
will be at risk of becoming degraddéhoto S.

Prosser

continue to be carefully monitored throughout 20D9ere is also a silica mine
in the North Branch drainage area that has hadhilegdssues in recent years.
While strong relationships with PCS have been éstaddl over the years, there
has been virtually no contact with the silica miaed this should be remedied
in the near future.

Priority number seventeen is the Brawley BrookcheaThe land
surrounding Brawley Brook currently is forest, blutse conditions are being
threatened by increased development in the aremafida, which the brook
passes through has become increasingly urbanizadegidential
development. Large tracts of land are being cdeddrom forest to housing
communities. HRAA will continue to monitor thesees, ensuring all laws are
abided and the well being of the brook and rivegariected. Stream habitat
assessments conducted in previous years foundtthbeea great deal of illegal
dumping taking place. The majority of the garbagmaaved is attributed to
passersby’s, throwing garbage over the bridgeeaBtrhabitat assessments will
continue on Brawley Brook and garbage will contibtm®e removed. An
emphasis will be placed on the education of loaatlbwners to create stewards
of the brook. The presence of the HRAA shoulddeviithin this community
to fully engage landowners.

The Bater Brook area is very similar to the BramBeook watershed.
Much of its riparian area is forest, but an inceegsdevelopment is resulting in
the clearing of large parcels of the landscapenidMang of the Bater Brook
development will continue. HRAA will also estalfilisontacts with developers
to determine the plans and offer suggestions asidtasce while working
around the watershed. The riparian zone arounbirttak is highly sensitive to

Scutting, previous tree harvesting has left portiohthe riparian zone blown

down. HRAA will work to ensure future harvestingevations around the
brook are aware of the ramifications of minimalc&iag of residuals.
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While the majority of McGonagle Brook runs througiested land, the entire lower portion runs tigtograzing fields.
Work has been done to isolate the cattle from titgas but with spring flooding the fencing is ofestroyed. Therefore, HRAA
will return on an annual basis to ensure the fepa@rstill in place and the cattle cannot accesdtiook. With much of the brook
passing through the open fields the water temperdliuctuates regularly. HRAA has and will contnto plant trees along the brook
to both stabilize the banks and reduce water teatyes.

The final three priority locations are Mill BrooRonnelly Brook and Titus Brook. These three boake currently in pristine
conditions with few problems. The three share @ammon concern, land use. With any changes indheit land use these brooks
are at risk of becoming degraded. A monitoring pratection plan will be put in place to ensuresthbrooks continue to be healthy
and productive. Also further studies will be cootthdl to create a baseline data on the stream hadhitaugh stream habitat
assessments.

The plans for each of these eco-reaches will pgeimented within the next five years, accordingvailable resources,
funding and time constraints. The HRAA team willnwdo continue creating stewards of the river tigtoaut all of the communities
in the watershed, while building relationships wadwvelopers, residents and businesses alike. Thamequestion that more issues
will continue to arise over this time, but HRAA Wile better equipped to deal with these challentpesks to the plans and clear
directions that are laid out in this ManagementhPRublic outreach will continue to be an importpait of the HRAA mandate, as
will restoration and protection within the waterdh&hank you to all who helped in the creationta$ locument.
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VI. Glossary of Terms

Algae bloom-A sudden burst of nutrients within a water bodpwalhg algae to flourish, often reducing dissolveggen levels in
the water, posing a hazard to aquatic inhabitants.

Alkalinity: is a measure of water’s capacity to neutraliza@ad and resist changes in pH. Alkalinity meastinesamount of alkaline
compounds in the water, such as carbonate, bicaté®nand hydroxide. (New Brunswick DepartmenhefEnvironment Analytical
Service Laboratory, 1999)

“As it naturally occurs™. referring to a watercourse which displays physiclaémical and biological characteristics thatraoe
affected or are only minimally or temporarily affed by human activity (New Brunswick DepartmenEolvironment, 1999)

Bailey bridge- A pre-fabricated bridge often used by military pensel as a temporary crossing; few can still baafocrossing the
Hammond in its upper reaches.

Benthic Invertebrates: Aquatic insects and other invertebrates that sjpandor all of their life cycle in or on the battcof a
watercourse and are capable of being seen withaghification (New Brunswick Department of Environmel 999)

Brine: salt or seawater, in most cases within the Hamnktiner it is derived from potash through “brinedsi which run throughout
the watershed.

Broodstock- Collection of sexually mature salmon and grilserfra salmon pool. These fish are then sent to ddaeic where they
are spawned and released to the river again arjduéaeiles are reared streamside.

Dissolved oxygenThe amount of oxygen absorbed into a given medinmur case water. This measurement indicatesvbgall
quality of environment for aquatic inhabitants.

Drainage Area: The contours of the land running from high poimtéow points through which water travels. It idta lowest point
of these areas where streams and rivers often form.

E. coli (Escherichia coli)this bacteria is frequently used as an indicatob&cteria and possible pathogen contaminationlafd
and coastal water (McNeely, R.BL al, 1979).

Eco-reach: A section of the river system divided for easelagsification. The division was made in 1998 uginidges as land
marks and naming the reaches accordingly.
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Electro-fish: The use of electrical current to temporarily dermnéifish allowing a sample to be taken of a gifish population.
This methodology is widely used throughout the rdttfie community and has proven to be very sucegdsgsfHRAA.

Embeddednessthe degree that larger particles, such as boylddsble, or gravel, are surrounded or coveredrry $ediment
(Hunter, 1991).

Fecal Coli form: A group of bacteria within the coli form familpscific to the intestinal tract of warm bloodedraals and humans.
Presence of fecal coliforms is an indicator of fexdlution (New Brunswick Department of the Enwiroent Analytical Service
Laboratory, 1999)

Ford(s): Locations at which crossing of a river or strears higtorically taken place. The water level is¢gfly low and the
crossing is preferred to be at 96 the water as to reduce detrimental effects.

Fry: a recently-hatched fish, one which has fully abedrits yolk sac and can now hunt and consume ¢igd f

GIS: Geographical Information System. Widely used magsioftware used to document work HRAA has perfakmEhis has
been a highly valuable tool in the creation of maggicting the locations of streams and work penfat.

Habitat: the total environment required by plants and armsn@akustain all its life functions. Habitat reguivents of fish include
food, space, shelter, and water quality (Departro€Risheries and Oceans, 1988)

Median Substrate: the materials making up the streambed; usuallgriesd as bedrock, boulder, cobble, gravel, sarsiltor
(Department of Fisheries and Oceans, 1988)

Overhanging Cover:is vegetation that hangs over a waterway and gesvshade, cover, food and a breeding place fatiaqu
insects

Parr: juvenile fish, one preparing to leave the freshemsabf its home.

pH- The measure of the acidity or basicity of a gigehution. All aquatic inhabitants have a tolemitx pH levels most often near
the 7.00 reading

Point Source:pollution discharged directly into the environmamually through a discharge pipe. Includes intalstnd
commercial process effluent, and collected humastegaNew Brunswick Department of Environment, 999

Pool: water of considerable depth for the size of tiheash; pools generally have slowly flowing water ansimooth surface but they
often have a swift, turbulent area where the wa¢ers them (Department of Fisheries and Ocea8) 19
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Presence/absencdzlectro-fishing assessment used to determine eakgtihe presence or absence of fish species mdlgiven
area. Often used to determine the probability givan habitat to be assessed further.

Redd: the gravel nest which salmonids lay their eggPiepartment of Fisheries and Oceans, 1988)

Riffle: shallow water with a rapid current and surface flonaken by gravel or rubble (Department of Fisheeard Oceans, 1988)
Riparian Areas: land adjacent to a stream or other body of w&eriih, 1992)

Rip Rap: a foundation or wall made of broken rock and/gsl¢Department of Fisheries and Oceans, 1988)

Run: moderate to rapid current flow in a deeper, naemehannel than a riffle; the depth and materiasé in runs make them
excellent cover locations for salmonids (DepartnodriEisheries and Oceans, 1988)

Sedimentation: deposition of eroded soil material on the streair(Repartment of Fisheries and Oceans, 1988)
Silvics-the study of forests and their ecology, including &pplication of soil science, botany, zoology, i forestry

Smolt: This is the stage where Salmonid becomes physiatigiadapted to saltwater and begins its trekstgalt water
environment.

Stakeholder: individual or an organization who has a direct andidirect interest in the watershed (Eastern OttarWaterways
Inc., 1999)

Substrate-The composition of the stream bed.

Tannin- Binding agent found in many plants and trees. agent breaks down into water during defoliatiotreés and often
changes water a deep brown “cola” colour.

Three sweep regressionMethod of electro-fishing where a section of streamsolated by two barrier nets and three passes a
made through the given area to determine the dviesialdensity.

Tolerant hardwoods-Hardwood trees that can thrive under the canopwgtco/surrounding trees prior to being opened ujpilto

sunlight. These trees often have large canopi@ssnable to shade large amounts of the surrogrgitound. These trees tend to be
a much longer lived tree species, far exceedingtimetolerant species.
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Total Kjeldahl Nitrogen (TKN): represents the nitrogen equivalent to the sunmohania and organic nitrogen. TKN levels are
important for assessing the amount of nitrogenlalvla for biological activities (New Brunswick Dapaent of the Environment
Analytical Service Laboratory, 1999)

TP (Total Phosphorus):phosphorus originates from weathering of bedrdekpmposition of organic matter, domestic sewage,
phosphate from detergents, and drainage fromigertilland. (New Brunswick Department of the Enviramt Analytical Service
Laboratory, 1999)

Turbid- The cloudiness created within water as suspendw#idipa become active (like smoke in the air). édfseen in areas with
large scale erosion.

Water Classification: A technical and administrative procedure thatlamsed to manage water by setting goals for uge an
protection. Rivers, tributaries, and lakes or saegmef rivers are placed into categories basedhemésired level of protection
(Eastern Charlotte Waterways Inc., 1999)

Watershed: an area of land from which water drains downhiibia body of water such as a lake or river. A wsited is comprised
of hills, valleys, lakes, streams, rivers and serdlibutaries (Fergus Les al. 1990).

Water Velocity: a measurement of speed recorded as distancecawetr time (eg. feet or meters per second) (egant of
Fisheries and Oceans, 1988)

Zippin- Program used following electro-fishing data coll@ctto determine fish densities on a per 100 mednesre standard. This
program allows data from many samples to be condpamea standard basis.

160



Riparian Zone Rating System

Rating the health of the riparian zones surroundiggzen eco-reach helps HRAA to correlate readsugh as dissolved oxygen,
water temperatures and fish density. The healthefiparian helps stabilize the overall healtthaf water and the fish populations
that inhabit the given reach. Ratings range franelent to poor helping HRAA to prioritize summ@parian restoration projects.

Excellent- The riparian zone is well vegetated with 80% @ater of the banks comprised of trees and shivtasimal erosion is
present (<10%) and the banks are stable.

Good-The riparian zone is heavily vegetated with 79%8466Gff the banks comprised of more shrubs then trasting shade across
60% of the reach during mid day sun. Erosion surding the site is isolated to a few locations (1-125%).

Fair- The riparian zone is vegetated with 59% - 40%heflianks comprised of shrubs and few trees, cdstisghan 60% shade on
the reach during mid day sun. Erosion is occurdagng peak water flow times (26% - 49%). Thessaa should be monitored
closely to ensure they do not deteriorate further.

At Risk-The current condition of the riparian zone fallshi the good to fair rating. However increasedrddation that may
reduce the riparian rating at an expedited rateese sites are typically found in areas under d&telopment pressure and
agricultural land.

Poor-The riparian zone has little to no trees or shat&ring less than 39% of the bank covered in toeashrubs, the water has
minimal vegetative cover. Erosion occurs frequewnith greater than 50% of the banks eroding.
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