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1.INTRODU CTION

The Nova Scotia Fish Habit&uitability IndexAssessmentNSHS)) is intendedo standardize freshwater
fish habitat assessment while making use of habitat suitability variables and values sptwfitviers

of Nova ScotiaThisindexstandardies field methodssessmentsr variables such aste identification
water quality, channel crosections, substragteover, riverbanksiparian areas, and benthic
macroinvertebrates.

The field methods are based on a Habitat Suitability Index (H&ihodology developed by the USFW
specifically theBrook trout Salvelinus fontinalisHSI| andhavebeen modified taepresent the unique
features oNova Scotian watercoursesdditional HSI variablesfor Atlantic salmon $almo salay have
beendrawn from the literature and used in the salmon habitat asses3inemhethods are based
freshwatemhydrology and geomorphology thadgvelop the physical habitat and water quality that are
commonly degraded bgnthropogeni¢ghuman)impactson the quality offish habitat.

The NSHSlis designed to aithdividuals and groupgvolved in freshwater fish habitat conservatitin
provides a tool fogroups and individuals tassess sites prior pmtential degradatioaf fish habitat and
to examineand quantifythar impacts TheNSHSIis to be usedo determine the degree of haamdthe
weaknessewithin the habitatn order toaid inrestoratiorplanning Once evaluated in tHdSHSI habitat
variablescanoffer an accurate assessment of fish habitat quality.

This manuaprovidesinformation that should be consulted before completing assessmems|| asa
datacollection formandsuggested list dield equipmentSections 29 outline the field methods for site
identification, water quality, channel cressctions, substrate and cover, riverbanks and ripariag area
andbenthic macroinvertebratésomonitoring.A field datasheet and field reference sheet can be found in
appendces 1 and 2Fortheassessment of culverisleasaefer to the culvert assessment protocol on the
NSLC AAS welsite

1.1 Field Work Considerations

The field methods outlined in this manual are intended to be completed during thespringerand
earlyfall months when weather and river conditions permit the wdtrks recommended thaield crews
observehe local weather and river conditions and conduct assessments for those habitat variables
affected by flows and temperatudaring critical periodsA field crew of three is ideal for completing
assessments on individual stretches of rikiewever it can be done with two peaple

1.2 Safety Considerations

Water levels can change dramatically and can be hazardous to those wolkiggriner flows. Field

crews should not enter watercourses with swift water or dangerous curr&uw#t Aatersafety course
should be taken if #reis a possible risk associated with completing field work. A remote access plan
should be created in caseavhergency, especially when working in isolated areas. A first aid kit,
includinga cell phone, should mvailable tofield crews at all times. Sunblock and bug repellent are also
valuable itemsvhenworking in the field.



1.3 Habitat Assessment

The assesment of fish habitat outlined in this manuab&sed ormabitat requirements and limiting
factors for salmonids. The features being assessed in the field methods are largely bagabilty
curves developed for tHéSI for Brook trout that hae beenadaptedo include Atlantic salmomndto
suit conditions in Nova Scoti®8oth species are considered to be indicspaciesn the rivers ofNova
Scotig meaning thathtdr presence, absence, or overall healthinditatechanges irenvironmental
conditions

In 1982, the Fish and Wildlife Service of the U.S. Department of the Interior produced an B&idkr
trout, written by Robert F. Raleightfp://www.nwrc.usgs.@v/wdb/pub/hsi/hsD24.pdf). The HSI
describes the specific ecological characteristiddrobk trout through evaluations of all habitat
components using suitability modelhe 15 criteriavhich are calculateoh theNSHSI Excel
spreadsheedre based othis suitability modehg approach

For eaclcriterion graphs with suitabilitgurves are usei model the specific qualities of habitat based
on field and laboratory tests. For each variable, a range of habitat suittutity0.0-1.0 areestablished
and groupedrom poor quality (0.60.39), moderate quality (@-0.8), good quality @.81-1.0) to optimal
quality (1.0)

Using temperature as an examflablel and Figure 1 illustrate how the suitability index and quality
rating are obtained from field measurements.

Suitability Value | Water Resultsdue to temperature
Temperatures
0.0-0.39 <3e C, 2ex 2 | Will support nmeor smallnumbersof Brook trout, high risk
of fish mortality
0.4-08 3-6.5e & 19to22 | Will support someéBrook trout, some risk of fish mortality
eC
0.81-1.0 6.510 & 1619¢ C | Will support manyBrook trout,moderate growing

temperatureno risk of fish mortality

1.0 10-16e C Optimum temperature range during the growing season

Table 1 - Brook trout summer growing season water temperature suitability


http://www.nwrc.usgs.gov/wdb/pub/hsi/hsi-024.pdf
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Figure 1 - HSI graph for maximum water temperature

Using either table 1 or figure 1 it can be inferred Bwatok trout prefer a temperature range6ds-19¢C,
with optimaltemperaturebetweenl0-16e (during the growing seasdrut will tolerate ranges of-3
6.5¢C and B-22eC with lower rates of growthOnce temperaturesop below 3C orriseabove 28C, the
temperaturdbecomes limiting factor, andBrook trout will not survive extended periodstiofie. For
example, fithe temperature recorded in the field vi&gC then thesuitability value would be 0.8, a
moderate valeandtrout usuallybegin toseek cooler water

1.4 The N&ISIExcelJreadsheet

The NSHSI Excel spreadsheet evaluatisgta collected in the field based on suitability models so that
limiting factors can be easily identified for both Atlantic salmon and Brook trout. The program calculates
15 important criteria for each species in a range fralnWhere poor quality is gén a value of less than

0.4, moderate quality has a value between 0.4 and 0.8, and good quality has a value of greater than 0.8.
For easier identification, the program gives poor quality variables a red color, medium quality a yellow
color and good quaiita green color. The criteria evaluated are: percent pools, pool class rating, percent
instream cover for adults and juveniles, the dominant substrate type in riffle run areas, vegetation along
the streambank, rooted vegetation and stable rocky groungt, teatperature, pH, size of substrate in
spawning areas, % fines in spawning areas, percent fines irruifflareas, substrate size class for winter
escape, thalweg depth during late growing season, and percent stream shade.

This gives a picturef howBrook trout and Atlantic salmomopulations are limited by each variable and
identifies aspects that neesktoration. Ordr example, changes in habitat can be identified before and
afterinstream or adjacembnstructiorhelping to quantify habitat damagnd required offsetting



requirements or the success of the restoration done to offset unavoidable damage téibbltéat.
variables that are unsuitable daamimproved, and valuable habitat can be identified and protected.

1.5 Adopt A Stream Template

The NSLC Adopt AStream (AAS) Watershed Based Fish Habitat Restoration Plan Temjsdaaiseful
and effective tool designed twganize habitatelated information collected in a watershed. It is meant to
encourage more watershed scale planofmgstoration efforts in Nov&cotiaandcan be applied to sub
watersheds within larger river systems. Completedvgatershed plascontribute tathe oveall

watershed plan for the larger river system.

The fivepart template consists of: a list of restoration plan objectives (Part 1), watershed overview
information (Part 2), a watershed mapping exercise (Part 3), a table including habitat descrigtions a
restoration opportunities (Part 4), and a summary and prioritization of proposed restoration projects (Part
5). The template and introductory information docunoamt be found on the NSLC Adopt@tream

website( http://www.adoptastream.ca/planniagdfunding/develogplan).

Detailed informatiomegardingfish habitatcan be foundn Parts 3 and 4 of the AAS Template. Part 3
outlines themethodology folgathering site specific informatidrom sections of the riveandplots

important habitat features docal maps Information can be gathered by walking the stream, reviewing
maps, and/or collecting infmationfrom past reports. Part 4 involves filling in a tabligh detaik of all

habitat featuresf theriver. Suggested restoration projects for individual sites, where applicable, are also
included in Part 4.

The NSHSlis intended to expand thevel of dedil in the AAS template tallow reachspecific
restoration plansThe template can be completed for entire rivergor specific reaches identified by the
more general planning process that need detailed assessnsérgrelativelyfew resources. Whetine
data entry izompletedpoor criteria outlined in redcan be referenced and inserted into the template.
These results, together with the template, can be used to develop a restoration plan.

The AAS template is used by groups invalia fish habitat assessment and restoration to gain an
understandin@f the habitat qualityin theirriver. The first level of information put in the template is
generalandactsas a guide to complete further assessméstthe template is filled irareas requiring
moredetailed level of assessment will be identified and included.

1.6 River Terminology

Water flow and its effect oprocessegatternsand sedimemnteposition as well as on theusrounding
areashave been well studied and common termngy has beedeveloped taescrite these features.
This section outlines several of the processes and formdtianglay aole in fish habitatemediation
(Figures 20 4).
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1.6.1 Landscape Features

Floodplain i the relatively flat area of land adjacent to a river chanéth gets submerged when water
levels arehigh. Floodplains caextenda few metersn width or up to a few hundred meterdepending

on theslopeof the land

Rivers, Brooks, Streams, Tribudariesi although these terms indicate different siakwatercourses
they are used interchangeabiythis manualvhen describingll watercourses that are not lakes, ponds,
or wetlands

WatershedDrainage areai land that drains surface water to a coompoint The watershed of a river

can be identified bjoining thehighest points of land on a topo miat surround and slope down to the
watercourse. The area with in the polygon drawn is the watershed. Most computerized mapping programs
will give you the area of the watershed. If you are using paper maps there are do grids that can be used to
get the ara.

1.6.2 Channel Measurements

Bankfull Level i the level of water flow in a river just before it spills over the banks into the floodplain.
The bankfull level can be identified by changes in bank angle, vegetation, andemifetion)4in a
well-formed river, this is the channel that holds thel-in-2 year mean daily flow

Bankfull Height i the height or elevation of the bankfull lexaddove the streambed.

Bankfull Width or Channel width i the width of the river channel at the bankfull level

Thalwegi the deepedbcationin achannel crossection, and the area where water will be found during
low water events

Wetted Width i the width of the river thatontains wateat the time of measurement

Floodplain

Bankfull level ¥

Bankfull Height
and width »
Wetted width Thalweg
Depth

Thalweg Location t T
Flow

Right Bank

Figure 2 - Landscape and channel components
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1.6.3 River Meander Pattern

Meander Sequence (fully the meanderingr sinuous pattern many rivers follow that featusteps,
pools, riffles, and runs. A full meander sequeanseallyhastwo pool, riffle, and rurareasn low
gradient rivers and steps, pools and runs in higher gradient. ifveraumber of stegpool segmentis a
meander sequentedependent on stream graated substrate rock size

Possible riffle

run areas \

Full meander sequence

" Thalweg

Possible riffe run
fle

\ Possible riffle run
/areas

Less impacted river with obvious meandering pattern More impacted river with less defined meandering

pattern

Figure 3 - Full meander sequence and habit ats in two hypothetical rivers

Habitat Unit 7 a habitat unit is half of a full meander sequentis generally comprised of one pool,
riffle and run are®r a series of steps

Pooli a deep andlow section of river used by salmonids for cover and restirggnod pool is greater
than30cm in depthand isup to20% of the river widthPools generally occur near the corners of the
meander.

Riffle T a shallow §enerallyless than-10cm deep) andabt section of river that ocaipetween pools at
crossover points1 the meander patterRiffles areimportant for benthic macroinvertebrdtasect)
productionthatare food for fisrand Salmon feeding areas

Run 1 a moderately deegection,somewhat sloer thamariffle, that occurs in varying locations in a river
patternand is used by salmonids fi@edingcover andholding

Riffle/Run i areas with both riffle and run characteristics
Steppooli a series obtaircase likgpools,which occurin steeper channel sectioisach pool has a
defined stepnade of larger substratsuch as cobble or boulder, followed by a drop into a faglire 4

provides an illustration of a stggool. In this diagra S; represents the depth of the pool at low fl&
represents the drop over the sl section and S represents the slope of the section.

12



Downstream direction ——>

Figure 4 zillustration of a step -pool

(Sourced from http://archive.rrnw.org/docs/2012/Session%205/3Burke 020112 -final.pdf )

Tail of Pool, Crest of Riffle i the area at the most downstream end of a pool or the most upstream end of
a riffle, where aslow, deep section of rivdsrecomes shallow and fast seati. This area is used to
estimatepool depths duringpw flows, because itontrok the pool depth byolding waterbackduring

low flow periods.The depth of flow on the crest of a riffle can be found by pictuasitignsect acroske

highest point of the riffland measuring the depth at the lowest pftive thalweg)n this line.This is the

last place water will drain from the pool.

RIFFLE
RIFFLE

.
Vs~ POOL "

5 e POOL S
e v g "_’:Pv\, g .." P Al Bona :“?é
ROCKS & i s e
PEBBLES

Figure 5 - Where to find the crest of ariffle , tail of a pool

1.7 Equipment

Certain equipment is needed to complete the field methods outlined in this mv&hile@lworking

outside in or near waterfield crews shouldvearweatherappropriateclothingand pack theafetyitems

It is a good idea to label and brightly mark (orange paint or flagging tape) all equipment used in the field,
read all instructions and manuals, and be aware of usage and stesageactices fasensitive
equipmentFollowing these simple steps wahsureequipmentemairsin good working condition.

See appendig.

1.7.1 Community Based Environmental Monitoring Network
The Community Based Environmental Monitoring Network (CBEMIMN)://www.envnetworkisiu.ca)
isbasedout of St . Ma r y 6 g Hdllfaxi Their rols is tb gonnect community groups in the region
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who areinvolved in watershed stewardstapdto assisthemwith their monitoring. The CBEMN offers
assistance to individuals or groups working in environmental monitoring by providing support and field
equipment. Some water quality monitoring and other field equipment is available free of charge through
the Environmental Steardship Equipment Bank at CBEMBInd can be loaned upon requést.
spokesperson fohée CBEMN can be reached at 9021-6243,0r atenvironmental.network@smu.ca

1.7.2 Water Quality Monitoring

There are several types of equipment that can be useatén quality monitoringwhich areoutlined in
Section 3. The water quality parameters outlined in this mamaabhmpled by multprobe devices (YSI,
Hydrolabs handheld testeysor single parameter units that use digital probes or sensors to measure
different variables. When using digital devices, calibration and proper storage are very impandat in
to keep the devican working order ando maintainaccuracy

The twowater qualitymeasurementsequiredfor habitat assessmeatepH andtempergure; while
conductivityandtotal dissolved solids measuremeats optionallf more information is required on
water quality certified laboratories wilprovide the sampling bottles aptocess water samplés
parameters not usualigeasured bin-field devices such asnetals, fecal coliforms, and otheEr more
information typical water qualityin Nova Scotiacan be found othe AAS welsite
(http://www.adoptastream.ca/projedsign/interpretingvaterquality )

1.7.3 Benthic M acroinvertebrates Biomonitoring

There arewo optionsfor compleing benthic macroinvertebratésomonitoring.The first option is
participaton in the Canadian Aquatic Biomonitoring Network (CABIN), a set of equipment can be loaned
out by CABINor CBEMN upon request. A bucket or tray (preferably white) is needed to sort and identify
benthic macroinvertebratesnd a dip net (or any net with a fine s requiredwhen using the three
minute kick sampling methoduckets and nets useddollectbenthic macroinvertebratesan be loaned

out fromCBEMN.

Thesecond option is theck grab methosvhichd o e s n6t require any s@geci al
tray may be preferred to help identify benthic macroinvertebrates.

2. SITE IDENTIFICATION & TRANSECT ESTABLISHMENT

2.1 Introduction

Perhaps the most important section of this manual is the process of site identificatioapaonger
spacingof transectsSections 2.2.5should be completed before entering into the fidlthen a site has
been identified and evaluated, results from the collected data apply to the habitat found within the site
boundaries. Geographic coordinates and uniquentaerisures the data is tied to habitat conditions. This
is especially important when a site is to be revisited in the future.
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2.2 Naming

All sites are identified by their field sheet number, river/tributary name, and watershed\ dde sheet
number $ used to separate individual sites and assessments in a givewhileriver names (e.g.

LaHave River, West LaHave River branch, Harley Lake Mill Brook) allow sites to be graufresr

respective riversVatershed codes (e.g. 1EF) allow sites snghme watershed to be groupegether

andkeep riversacross the province with tlame namé&om being mixed upWatershed codes can be
obtainedthrough the Nova Scotia Environment website
(http://www.novascotia.ca/nse/water.strategy/docs/WaterStrategy NSWatershedMap.Secondary.pdf
When sites are evaluated more than once, assessments are separated by dates in addition to unique field
sheet numbers

2.3 Site Bankfull Width

The site bankfull width should be determined mathematically before entering the field. In general, rivers
in Nova Scotia are over widened by 20% (DFO, 2006), due to degradation. Becauseadbthisila

based on watershed area and annual precipitation is used to davektipnate of the proper stream

width, ratherthan field measurementBhe easiest way to calculate the site bankfull widthyigntering

the watershed area aadnualrunoff into theExcel AAS Stream Width and Flow Calculator, which can
beobtained from the NSLC AAS

Topographic maps can be used to obtain watershed areas. Geographic Information Systems (GIS) such as
ESRI 6s Ar c Gl S Hto/lwivwnacqgisveerh/homewebmag/viewer.html

Mapsource/Basecamp Garmin topographic maps or printed topographic maps are all effective choices.
The Mean Annual Runoff Map for Nova Scotia (below) is used to find the bnmgf in the specific

watershed the river is within. Runoff varies within the province from 600 mm/year to 1600 mrhlyear.

the lines of equal Mean AnnuBlunoffto estimate theunoff at your site to the nearest 50miinseveral

lines intersect your watershed aestimatethe runoffat your sitebetween two of the lines

Oncethese values afeund, the watershed areakim?and the mean annual runoff in mm can be entered

into theAAS Stream Width and Flow Calculator to find site bankfull wjdiite length and transect
spacingAlternatively, thed Wat er shed Area & Bankfull Wi dthoé f or mt
bankfull widthin meters A is the watershed aréakm? and R isthe mean annual runoifi mm. This is

the same formula used in the AAS Stream Width and Flow Calculatorshesthnd is based on forested
watershedsvith gradients under 1% you are working in an urban areain a very steep watershed

please consult AAS to assist with the sizing.

Watershed Area/Bankfull Width Formula
W= (3.397F (A*R/1200)°-28%1
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FA River Inhabitants
B Margores River
FC Cheticamp River
DM Tidnish/Shinimicas Rivers
DN Philip/Wallace Rivers
DO River John
DP Eost/Middle/West Rivers (Pictou)
DO French/ Barneys Rivers
DR Rignts/West/South Rivers
DS Tracadie River
DA Meteghon/Saimon Rivers
DB Sissiboo/Bear Rivers

&

DC Annapolis River 27
gg Conwallis/Gaspereau Rivars 20q \_,600

St. Croix River & N 1
DF  Kennetcook River 0 ' TS
DG Shubenccadie/Stewiacke Rivers 90027 = =,
DH Salmon/Debert Rivers > ‘M -
DJ Economy River s DL ”
DK Parrsboro River 00 AR A
DL Kelly/Hebert/Macaan Rivers 900 DK~ = FD wreck Cove River

FE Indian Brook

FF  Middle/Baddeck/North Rivers
FG River Denys

FH Grand River/isle Madame
FJ Wire/Salmon Rivers

Musquodoboit River
Tangier River
Eost/West Rivers (Sheet Harbour)

27 Liscomb River
{ St. Marys River
o 4 Country Harbour River
@ DA " New Herbour/Salmon Rivers
h! EA Tusket River ER Clom Harbour/St. Francis Rivers
) EB Borrington/Clyde Rivers
EC Roseway/Sable/Jordan Rivers
ED Mersey River
EE Herring Cove/Medway/Petite Riviere
S EF  LaHave River
o 1 EG Gold River
e 2 EH Eost (Chester)/Indian Rivers
g EJ Sackille River
p=1
S
= Mean Annual Runoff (mm) Map fow
Flsherfes and Oceans 2 3 p hos been transcribed from
I’l Conada for N ova S = Ot o] Environment Canada Inland Waters Directorate
Marlfimes Reglon | 1985 Mean Annual Runoff Isohyetol Maps.

Figure 6 Mean Annual runoff (mm) map for Nova Scotia

(http://www.novascotia.ca/nse/surface.water/docs/nsmuseum_freshwaterhydrolégymdfe detail)

2.4 Transect Spacingnd Site Length

As described in Newburgnd Gaboury (1993), many rivers form a sinuous meandering pattern where
areas of sedimestourand deposition create deep pools and shallow riffle @ndasv gradient gravel
cobble bed stream#n addition, the distance between similar featuressimedch of river (riffle to riffle

or pool to pool) is related to the bankfull width, which i bankfull widths for streams in Nova Scotia
(Rutherford, 2011). This distaneecalled a half meandé&ngthandis our habitat unit of choice
Newbury and @boury,also found thabankfull widths can be calculated from watershedsaiegou

know the 1in-2 year mean daily flow

Sites outlined in this manual are a half meander sequence in length and should start and end at the crest of

a riffle (Figureb). A habitat unit is 5 to 7 bankfullidths andcan be obtained directly from the AAS
Stream Width and Flow Calculator or by multiplying the site bankfull width.lyo6 consecutive sites
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along a stretch of river, the upstream boundary of the lower site \@otils the downstream boundary

for the upper site and GPS coordinates between adjacent boundaries should be the ssitebamkiill

width calculation should be +&valuated when a tributary or storm sewer enters the main river channel as
the watershedrea significantly changes at these points.

Transects are located every two bankfuliths butcan beadjusted slightlyto sample pools and riffles
when these features are discernible. When pools and riffles are identified, transectgislatiyisample
the deepest part of the pool and areas with characteristic riffle features. See sé&iom Aabitat
descriptions.

2.5 Stream Order

The stream order can be determined most easily by examining topographic maps. Label the first stream at
the head of the watershed as 1 and increase the order by 1 each time two streams of the same order join
until you reach the samplingesa When labeling streams in this way the smallest streams have the lowest
numbers and the streams closest to the ocean have the largest nBeasars. to note the map scale used

in this determination as 1:10,000 maps show more streams than 1:50 Je0Daos.

2.6 Where to Take Transects

Transects shoullde taken in sets of thregth two site bankfull widthdetween thentake one sebf
transectsbelow and one set obove each tributarand one in the tributary, or above and below a
bridge or culvert. Also take a set of transects each tinthere is a20% changein average stream
width, a noticablechange in substrate compositioror a large change in slope, as these alter
assesment resuss.

Remember to take pictures upstream and downstrearon each transectas well as obuilt

structures (beaverdams, bridges, outlet pipes, etc&rosion andunvegitated pointbars.

3. WATER QUALITY

3.1 Introduction

Obtaining an understanding of water quality will significantly aid in the assessment of fish habitat.
However, water quality monitoring can be a comer highly variablgprocessso whercompleting
habitat assessmentse aware of how measurements iaftuenced by a variety of factorShe AAS
websitehas a detailed explanation of water qualltitd://www.adoptastream.ca/project
design/interpretingvaterquality ). This section outlines methods for the assessment of water and air
temperature, pH, conductivity, and total dissolved solids (TDS) in addition to important information to
consider when initiating water quality monitoring. The components are regarded atimhpabitat
variables for salmonids and the outlined methods shouldllbeved to assist in the assessment of fish
habitat qualityOnly temperature and pH are required components of the assessment, while conductivity
and TDS measurements are suppleldnit very useful if they can be collected

3.2 Field Methods

The following methods should be completed with spatial and temporal factors considered in order to
obtain the most accurate picture of water quality and impacts on fish habitat. Watersgmafiting
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locations located inside the site boundaaedare recorded in the spaces provided at the top of the field
sheet. Althoughhe evaluatioris likely to be completed in a single field day, returning to the field to
evaluate water quality at criittimes can provide a more accurate assessment.

3.2.1Water and Air Temperature

Brook trout and Atlantic salmon are cold water spepire$erring water in the mid to upper teens in
centigrade degreeshe maximum water temperature is the most domifzamor in governing overall

habitat quality for salmonids. Maximum temperatures are likely to be found in late satmmdday
whenthe sun has the greatest influence on water temperatusasapledmultiple timesperday for

multiple days, the critical value used in the HSI is the average of daily maximum tempel&tees.
mid-afternoon temperatures exceed@@emperature data loggers should be used to document the range
of daily fluctuation and maximum temperatsiriBlonitoring air temperature and fluctuations in water
temperature can indicate the ability of a river to stay cool during warm periods.

9 During a low water period on a hot late summer day (if possible), measure water temperature at
or near the site bejnassessed

1 While taking water temperature, place a thermometer in the shade along the river to take air
temperature. The thermometer should stay in the shadelfdniinutes to stabilize and needs to
be far enough away from the water to avoid its coadifigct

1 Record both values on the field sheet

3.2.2pH
The acidity of rivers and lakes, or pH, is a measure of the charged hydrogen atoms (H+) present in the
water column. pH is a significant water quality parameter for aquatic organisms including galmoni
Acid rainhascausd along-termreduction in the buffering capacitiesmfny of the Nova Scotisoils
that results in acidic watém ourrivers and lakesGroundwater base floWound in the summegenerally
has a higher pkhan during rain eventsr snow meltwhen the rain is running off tHand surface and not
buffered by thesoil andwetlandsare being flushedf their organic acidgOrganic acids from the
breakdown of organic material can cause the pH value to drop as well, hotthdve the same negative
biologicaleffects asow pH caused byhe inorganic acids iacid rain. The colour of the water should
alsobe noted as the presence of organic acids cadsesercolored waterSome points to consider:
1 pHin poorly buffered ar@s will change quickly &r a large rain evesior snow meltlf pHis in
the mid to low 5 range consider more samplmgiediatelyafterrain eventsor during thespring
melt to determinéghe minimum pH level
9 Using a pH or multsensor probe, measypél in the site being assessed
1 Record the value and the presence of organic acids in the notes section of the figld sheet
1) none2) mediumor 3) dark as shown in Figure {below).
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Figure 7 - Presence of organic acids iwater sample

3.2.3Conductivity

Conductivity is a measure of the ability of watectwryan electrical current. Conductivity in water is

affected by the presence of inorganic dissolved solids such as chloride, nitrate, sulfate, and phosphate
anions (ions that carry a negative chamge)vell asons that carry a positive charff@own as cations
thatincludesodium, magnesium, calcium, iranagnesiunand aluminumlt can also be affected by

other pollutantsConductivity isgreatlyaffectedby temperaturghe warmer the water, the higher the
conductivity. For this reason, conductivity is repontéth the temperaturéChanges in conductivity
measurementsken while movinglonga riverarean indicator of changes in land use and geology.

These can be further investigated as possible sources requiring remediation. The exact reason for a change
would require a lab analysis of the water.

1 Using a conductivity specific or muliensor probe, nasure the conductivity
1 Record the value on the field sheet

3.2.4Total Dissolved Solids

Total dissolved solids (TDS) is a measure of dissolved or very small organic and inorganic particles and
can indicate amounts of groundwater and surface runoféamgple. Primary sources for TDS in

receiving waters areagricultural and residential runoff, leaching ofsoil contamination and point

source water pollution discharge from industrial or sewage treatmentplants.

1 Using a multi sensor probe or a conductgiyitobe measure the TDS.

91 Record the value on the field sheet.

1 Be aware that most probes use a formula to estimate TDS from the conduthigtpumber
may be quite different from the amount obtained from laboratory analysis.

4. CHANNEL CROSS-SECTIONS

4.1 Introduction
Obtaining an accurate depiction of fish habitat requires an understanding ofmftoxgrand how
changes in flow effect fish habitat. The critical times for salmonids and all other fish species are the low
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flow periods of late summend winter when rivers receive less rainfall and depend more on

groundwater sources to maintain volumes of water. During these times, less habitat may be available to
fish as some areas become inaccessible when water depths or temperature are nao silibable

passage.

Channel crossections are used to measure bankfull and wetted level depths and widths across identified
transect locationsThis is compared to the expected channel width calculateéddtion 2. Compled

crosssections are importan tonsider when evaluating fish hahita they can give an indication of

sediment transparthalweg developmenbverwideninggndt he condi ti on of the rive
floodplain.

4.2 Field Methods

Crosssections are completed at each ofttiveetransect locations as outlined in Section 2 and should
run across the channel perpendic(#dra right angle) o t h e r The measirig thpke wsed.should
span across the river from left to right looking downstream when all bankfull and watéedd |
measurements are made.

4.2.1Floodplains

The floodplain can be identified by a relatively level topography outhigleanksof a riverthat is
bordered by sloped lan&igure §. The presence of an obvious floodplain helps to indicate historical
impacts and how the river handles floodwaters.

1 Measure thaverage widths of the floodplain from the bankfellel of both the left and right
banks and record it on the field sheet

If the floodplain is greater than 10m, you can write >10m on the field sheet.

If the floodplain is not obvious, then measure 30cm above the bank hajktsualizéhow far
the water would flood from the river bank

1 Itis ok to estimate the floodplain width

o

= =

I

Wetted Width

Bankfull width

Flood Plain Width

Figure 8 Wetted, bankfull, and floodplain widths
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4.2 2 |dentifying Bankfull Level

The bankfullflow is referred to as the channel shaping or defining flow, meaning much of the sediment
movement (erosion and deposition) and thalweg development happens when flows reach this level. The
bankfull level can be identified by visual features, some of whichanayay not be present at each
crosssection Figures 8 and ®

1 Major Inflection Point: inflection points are found where the angle of the bank changes.
The major inflection point moving from vertical to sloping, sloping to vertical, or vertical
or slopingto flat canindicate the bankfull level;

1 Erosion/Scour Line, Changes in Sedimenbbvious changes in sediment, horizontal
scour lines, or evidence of erosion can indicate bankfull level,

1 Changes in Vegetationobvious changes in vegetation with varyinetances of water
saturation in soils can also indicate the bankfull level. Changes from no vegetation to
grasses, grasses to small herbaceous plants, and herbs and grasses to shrubs and trees
often indicate bankfull level.

9 Bankfull heights should be tl'ame across both banks

1 A hand level can be used to compare or identify indicators on opposite sides of the bank to
confirm the bankfull level.

1 When the exact level is inconspicuous, pick the side that is lowest and has an obvious floodplain.

Vertical to sloping sloping to
vertical Fine sediment firmly packed into bank

_O Vertical to flat
Sloping to flat
L_/—J Loose and coarse sediment in bank

*looking directly at bank face trees *looking directly at bank face

Vegetation change from grasses and herbs to shrubs and

Figure 9 - Bankfull level indicators
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Figure 10 - Bankfull levels in the field (left: inflection point and change in sediment, right: inflection point and change in
vegetation)

4.2 3 Measuring Bankfull Widhs and Heights
1 At each crossection, a bankfull width anits height above the water level is taken
i Start measuring from the left bank looking downstream
1 Pin the measuring tape into the bank$iave a colleague hold the teggehe bankfull level and
record the width on the field she&igures 10 and )1

9 Using a meter stick or second measuring tape, measure the bankfullftaigthie water surface
to the top of the banknd record it on tfield sheet

Figure 11 - Bankfull height and width measurements

4.2 4Wetted Widths and Depths

9 At each crossection, a wetted width anldreewetted depths are taken at distances of Y4, ¥, and
¥ across the wetted portion of the cresstionfrom left to rightlooking downstrean{Figures 2
and B)
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