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DISCLAIMER

The Petitcodiac Watershed Alliance (PWA)is a nonprofit environmental charity who works

to protect and improve the ecological systems within the Petitcodiac River Watershed. We use
local science to educate community members within the watershed about the ecology within the
Pet i t codiatecshe®bowndarypasd thve importance of protecting this unique river
system.

Laboratorial Disclaimer

The PWA has been working on monitoring water quality within the Petitcétier watershed

with the help of government organisations and volunteers 4887, and have been collecting

our own monthly water quality data since 1999. The PWA has our ehvouse, noraccredited

water microbiology lab (PWAML) where we are able to conduct bacterial and nutrient testing.
Although the PWAML is not fullaccredied (due to financial constraints), we work to ensure our
testing has the same scientific merit as at a{fatigredited lab: we follow all necessary

protocols, standard operating procedures, training and quality management systems as per ISO
17025 certifi@ation standards.

Photographic Credits

Unless otherwise indicated, photographs, charts, and maps in this publication are courtesy of the
Petitcodiac Watershed Alliance. All other photograph or map credits appear following the image caption.

General Disclaimer

While every effort has been made to present accurate maps and data, the Petitcodiac Watershed Alliance
does not guarantee that the maps and data are correct. Users of facts presented in this report, as well as the
data herein must tal@are to ensure that applications envisaged for these data are appropriate uses. The
opinions expressed in this document are solely those of the author, and do not necessarily represent the
opinion of the employees and board members of the organisatioither Petitcodiac Watershed

Alliance.

The Petitcodiac Watershed Alliance
236 St. George St.

Moncton, N.B.

E1C 1W1

506-384-3369
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EXECUTIVE SUMMARY

For the past 17 years (192915) the Petitcodiac Watershed Alliance (PWA) has been
sampling water quality to monitor various water quality parameters throughout the Petitcodiac
River watershetb gauge the health of our local ecosystem. This report ieslalil data
collected by the PWA from our 20 monitoring sites in 2015. Data for the sites were collected
once a month from Maly October, and includedissolved oxygemH, specific conductivity,
total dissolved solids, salinity, water temperature, totdifarms, Escherichia colinitrates and
phosphats. A description of the study area, as well as of the variousvatdrsheds, as well as
background information relevant to our chosen water quality parameters are included. Results
were compared to relevawater quality guidelines and past data to infer trends in parameters.
Parameters at sites were routinely above the guidelines the PWA compared the levels to.

It was observed that overall water quality in urban stresassinferior to rural streams.
Tenperature was higher in large, rural rivers. Dissolved oxygen was lowest at sites with stagnant
waters, low flows and reservoirs/impoundments. Conductivity, salinity and TDS were highest in
stream where there are brackish waters due tidal influencéNditleRiver has a naturally high
conductivity. The urban streams in our watershed, particuRabpitBrook are being impacted
in these parameters due to impacts associated with urbandasdNutrient levels are higher in
summer months, assumed to basel by agricultural fertilizing. The sites wite highest
spikes in nitrates also had associated spikes in phospBatedi and Total Coliforms were
routinely above our detection limits. The streams that are consistently exceeding or not meeting
guidelines are those that are most influenced by anthropogenic effects.

The cause of declining water quality cannot be attributed to one specific event or activity
but rather a culmination of events and activities. Increased development in riparian zaes lead
to removal of important riparian vegetation, and an increase in sedimentation and overland
runoff during precipitation events. Expanding urban areas results in greater volumes of
impermeable surfaces, leading to stormwater being discharged into waterways

Increasednonitoringof temperature on owwcologically important, rural rivers will help
us to better understand where sources of thermal inputs are, as well as important thermal refuges
for cold-water species, such as the endangered iBoF AtlantiosalRemoval of barriers to
stream flow in rural areas will help to improve water quality in these streams, increasing the
amount of suitable upstream habitat.

Care should be taken emlucateesidents about riparian vegetation and its importance
throughait the entire watershe@ommunitywide efforts need to be made in order to slow the
effects of development and urbanization, as well as promote positivesasdn rural areas.
Education and outreach programs need to be delivered in a €rieedly, direct manner to
achieve a higher level of understanding within our communMi&shope this awareness of how
residents can positively affect local ecology translates stewardship in our watershed, other
watersheds, and at larger scales as Vibkre is aneed to make municipalities aware of modern
stormwater management practices, and encourage the use of green infrastructure as a supplement
to increasing infrastructural need to deal with increasing storm events and precipitation volumes.

Actions toprotect from anthropogenic influences need to be taken to improve or maintain
water quality in all of the areas within our watershed. This requires a broad range of actions from
our organization to contribute to the improvement of water quality in badhand urbanized
areas.

Petitcodiac Watershed Alliance
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1 INTRODUCTION

1.1 Context

For the past Ayears, the Petitcodiac Watershed Alliance (PWA) has bexitoning
and collecting data fatdifferent parametensepresentativef water qualitythroughout the
PetitcodiaRiver andits tributaries Although we started out monitoring 3 parameters in 1999,
we havebuilt our capacity to be able to assess the followihgdrametersn the 2015ield
season

Water Temperature in degree Celsit@)(
Dissolved Oxygen (DO) in milligrams per litre (mg/L)
pH measured along the pH scale
Specific Conductivity measured in microsiemens per centimeter (pus/cm)
Salinity in parts per thousantldg, ppt)
Total Dissolved Solids (TDS) in mg/L
Nutrients measured in mg/L
o Nitrates (NQ)
o Phosphates (P®)
1 Bacteriameasured in Most Probable Number of &edirming Units (MPN)
o Total Coliforms
o Fecal ColiformgEscherichia col(E. coli)

= =4 =4 -8 -9 _-9_-9

Using these parameters, the PWA is able to use the data we have compiled over the past 17 years
to determine trends and monitor water quality throughout the Petitcodiac River and its tributaries
by comparing it to our baseline data. Collection of this datbles the PWA to make inferences

on the sources of degrading water quality within our study area, the Petitcodiac River watershed.
Historically in our watershed, the most stream degradation occurs in areas with increasing
urbanization of the landmpemeable surface$oss of riparian zones, and increasing stormwater
run-off are the greatest threats facing the Petitcodiac River and its tributaries.

1.1.1 Objective of This Report

The objective of this report is to provide clear information related to water quality to help
educate the public and relevant stakeholders on the health of the PetiRivdiagatershed
Data collected from 2015 will be analyzed for trends and changlem \the watershed# is the
hope of the PWA that by educating the public about the issues affeatithgcal stream health,
thatthey will join us in the efforts to improve stream ecology and conservattm our
watershed.

Petitcodiac Watershed Alliance



2015 Water Quality Report 2

1.2 Study Area

ThePetitcodiac River watersheBiQure 1) is located in southeastern New Brunswick
and has a draage area of approximately 2,400 km3akimg it the third largest watershed in the
province.The Petitcodiac River, along with its numerous tributaries, runsghrboth rural and
urban environments: beginning in the Village of Petitcodiac, it runs through the Village of
Salisbury, Town of Riverview, City of Moncton, and City of Dieppe, Village of Hillsborough,
eventually emptying into the Shepody Bay, at the Narimost tip of the inner Bay of Fundy.

Figure 1: A map of the Province of New Brunswick (Left) with the outline of the Petitcodiac River
Watershed by itself (right).

The watershed is part of the Fundy Biosphere Resety®lEESCO World Heritage
site),which includes an area d#12,250hectares ithe upper Bay of Fundy coast, stretching
from St. Martins to the Tantramar Marsh near Sack\altel inland tahe City ofMoncton
(Figure 2. This designation recognizes the uregesf the upper Bay of Fundy and its culture
and history, but in addition emphasizes the importancendesgation and sustainability within
thisregion(Fundy Biosphere Resenz)12).

A variety of activities t att&hegelaagefomt hr ough
agricultural and forestry activities; residential and commercial developments; a causeway;
sewage | agoons and | eaking landfills; and Tr a
facility. With a variety of different landises comga variety of different impacts and potential
associated pollution pathways: Urbanization of riparian areas, oil and other chemical spills,
stormwater runoff; septic leakage and sewage overflow measures; clearcutting of forests; and
agricultural runoff lading to eutrophication of waters, among other things.
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Bay of Fundy / PN = 3
Baie de Fundy PG .‘ RESERVE DE BIOSPULRE DT
) S un

BIOSPHERE RESERVE

Figure 2: A map of the UNESCO Fundy Biosphere Reserve area in Southeaste
The Petitcodiac Watershed is part
Z 0 n €Bsown).

Figure 3: The tidal bore rolling up the Petitcodiac Rivel

From the Village of Salisbury to its downstream confluence with the Bay of Fundy, the
Petitcodiac River mixes with the tidal waters of the Bay of Fuiilis section of the river
system, known as the Petitcodiac River Estuary is brown in colour due to the high levels of clay
and silt that form the soils bedrock through which the river flows. This colour has resulted in the
Petitcodi ac Rihwerod satreiedEimmagaral pbendr@enon that describes
this river is the tidal bor@~igure 3)which travels up the river systetmuice a day. The bore is
the result of the immense tidal action that characterizes the Bay of .Fatnalyg tides reach@n
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speeds of 13 km/hour and carrying huge volumes of water and suspended sediment flow up the
Petitcodiac River, depositing sediment particles on the banks as the tide rises and only returning
them into suspension as the tide recedes or as rain eventgMctand,2005, pg. 10R

The underlying rock of the Petitcodiac River system, madef sandstone, is a
naturalsource of high concentrations of suspended sediment. Bay of Fundy tides reach upwards
of 9 m in height on the Petitcodiac River, and somenld the Shepody Bay area (Hopewell
Rocks), uncovering kil ometers of mudflats at
greatese st uar i es. Estuaries rank with tropical ra
productive ecosystems, more puctive than both the rivers and the ocean that influence them
from either sidéMcLeod, 2005, pg. 102)

1.2.1 Impactsto the Physiology of the Petitcodiac River

Another feature that characterizes the Petitcodiac River is the presence of a causeway
blocking the Petitcodiac River Estuarg wat er s f r o mThe PatitcodiaciRiger up st r e
Causeway was built in 1968nd createdn artificial impoundment, named Lake Petitcodiac
commonly used as a recreational boating waterway. Be@orstruction, there were serious
guestions raised about the impacts that a causesdgt have on the hydrodynamic conditions
of this river(New Brunswick Department of EnvironmeB05. Human activity can change or
even remove tidal bores @onalGeographicSociety, 201}, anddue to the silty nature of this
watercourse, the estudnggan to fill in with mud as the tidal bore came in and out, bringing the

width of the river from 800m to 80non averagéFigure 4).
| ' % n 1% "l'II y 4
. ’ ‘i a0
.:?!: fil.lif'

L

Figure 4. Comparison of Petitcodiac River aerial view Figure 5: A picture of the causeway gat@gpen)
before installation of causeway (1954, upper photo) anc Which provide passage to entire river system at
installation of the causeway (1996, lower photo, the structure.
approximately 28 years later).

TheNiles Repor(2001) was released, outlining issues associated with the causeway
based on previous knowledge. This replm¢med that the causeway was in contravention of the
federalFisheries Actacting as an illegal barrier to fish passa§®EC, 2005,pg. 43, as he
original Department of Fisheries and Oceans requirement for fish passage wachellr
achieved (New Brunswick Department of Environment, 2006, pd.hi3 lead to the first of a-3
step process to restore the former function of the Petitcodiae, Riv Environmental Impact
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Assessment (EIA) conducted in 2005. Phase 2 beg2®ilidwith the opening of the causeway
gatesCurrently, the five open gates of the Petitcodiac causeway (Stage 2) only offer an opening
of 40 m Figure 5, creatingsignificant turbulence issues and dangerous navigation conditions in
this section of the rivePhase 3 (full removainstallation of partial bridgeis meant to be
implemented alreadwlthoughthe causeway remains in place due to a lack of federal guppo

the form of required fundin(Petitcodiac Riverkeeper, 2016)

In 2012 the Mw BrunswickDepartment oEnvironmentre-assessed theondition of the
PetitcodiadRiver, and found that the increased passage has caused the river t@alrgall
sections downstream from the causeway. The largest increases ir(2@@th)are found irthe
segment from Dieppe to Upper Dover (neateshe Bay of Fundy), and the smallest changes
measurements (16m) closer to tlaeseway itselfAMEC, 2012 pg. 10) Thechannels
expected to widen more when the causeway barrier has been fully reilBetteden May 2010
and November 2011 approximately 3.5 million cubic metres (m3) of silt accumulated in the
former reservoifabove the causewagjainly in the form ofmudflats which have reaetd an
elevation of 6.0 6.5 m+ (AMEC, 2012, pg. 10)

The Petitcodiac River has been undergoing lsgde changes since the permanent
opening of the causeway gates in April, 2010.
aguatic ecosystem have been returning to a more natural state as the river and its tidal bore are
now able to travel several kilometers upstream of the causeway, where its passage was
completely obstructed for over 40 years. Fish are now able to actitsd bhpstream of the
causewayand fish monitoring since the opening of the gates has confitmeeeturn of a
number of fish species that were once extirpated from the Petitcodiac River as a result of this
migration barrie(Bagnall & Redfield, 201p

1.2.2 Sub-watershedsof the Petitcodiac

The Petitcodiac River watershed covers a vast@riadin southern New Brunswick.
With all of these tributaries draining into the Petitcodiac River, their water quality is critical due
to the additive effects multipleolluted tributaries have on their receiving rivieollowing is a
brief description of thetreams on which the PWA monitoregter quality monitoring sites for
the 2A5 field season. For simplicitthe tributaries are broken into 3 different monitoring
sections within the Petitcodiac River watersbaded on geographic location ahdgeneral
land-usewithin these aread he Upper Petitcodiac River Swiatershed The Lower Petitcodiac
River Subwatershedand the Memramcook Rivévatershed
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The Upper Petitcodiac River System

This area is located within the area of the
Villages of SalisburyElgin and Petitcodiac,
consisting of therea which drains into the
headwaters of the Petitcodiac River systéhis
area is relatively ruratompris& mostly of forested
areasagriculture, forestrypractices andprivate
dwellings. These streams flow into the Petitcodiag
above tle head of tidewhich is thepoint to which

the tidal bore influences the freshwater flowing Figure 6: Physical characteristics of the
down the riverThewaterbodies in thisection of Petitcodiac River above the head of tid

the watersheflow into several rivers which

eventually drain into the Petitcodiac River, whate generally in good conditioThe following
are the tributaries presemnithin this area of the watershedorderfrom largest to smallest
drainage areas.

1.2.2.1.1 Pollett River

ThePollett River is located between the Village€tdin and Salisbury. This system has
a watershed area 814 knf. The major activity in this watershed is forestry mixed with light
agriculture with approximately 50% of this suatershd made up of woodlofsnost of which
are still intact Cottages and private dwellings also border the Pollett.

This river system encompasses the most pristine terrestrial and aquatic ecosystems in the

3 entire Petitcodiac River watershed. The

uniqueness of thigreahas captured the
interest of the Fundy Model Forest and other
groups, which carry out different studies on
woodlot management and practices as well as
maintaining sustainable wildlife habitat within
. the watershedl'his watershed is a perfect
example of hav moderate development can
¢ proceed without negatively affecting the
aguatic ecosystem of a region. The ecotourism
potential of this area is like no other in the
Petitcodiac, and should be considered in order
to help maintain the lonterm ecological
integiity of this watershed.

Figure 7: A sample of the physical characteristic
the Pollett River
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1.2.2.1.2 Little River

Little River, formerly known as
Coverdale Riveris located south of the
Village of Salisbury and has a watershed ar
of 276 km2. Areas dhelLittle River above &
Col pittds Settl emighnt
moderate logging activities, and the area
below is characterized by some agricultural
activities Land use practices in these areas
suchas agriculture, areften conducted to the

riverods edge, | eavi
protect the soils. These areas contribute to 2
higher levels of sedimentation from erosion FEs / i i o
as well as higher total, and fecalchexial Fiqure 8: A sample of the physical characteristic:
counts due to overland runoff. With the the Little River.

exception of during and immediately
following heavy rainfall events the Little River displays relatively consistent, healthy water
quality.

1.2.2.1.3 North River

TheNorth River is located ithe northwestermost part of the watershed. The total
drainagearea of North River is 264 Knandthe predominant landses are foragricultural
purposesandintactforestedareasIn addtion to
agricultural activitiesthere is a golf course in the
: North River watershed he riparian zone along
= North River is wellvegetated which helps to
protect it from the effects of anthropogenic
o activity. The substrate dhe North River is
% characterized as rock andable with some sand
i8¢ and silt. The North River has a tributary which
% has naturally high salinity due to underlying
geology, aptly named Salt Spring Brodkere
| are sections of North River thimdicate nutriat
@ ¢ overloading into the system, as there is a
Figure 9; A sample of the physical characteris Presence ofhick submergeaquatic plant
of the North River growthin some areadn other placeshere is
extreme algal growth.
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1.2.2.1.4 Anagance River

The Anagance Rivdras a watershed area of 813andoriginates irthe Village of
Anagance, ending in the Village of Petitcodiac where it joins the North Riferm the
beginning of the Petitcodiac Rivdt is ‘
characterized as a slow moving river
with a sand and silt substratefew
private dwellings are scattered
throughout the watershed, and no ¢
noticeable industrial activities are preseg
in the area. This watershed is a good
example of what headwaters should |00
like for best results in a typical river
system.

Land use within the Anagance

Riverds water shed Figure10 Asample of the physical characteristics of
undeveloped, however, forestry practice Anagance River

are becoming more commonplace,

particularly in areas surrounding the headwatdeg/wardBrook and Holmes Brookyhich are
tributaries of the Anagandeiver, havebeen the focus of numerous studies done by Environment
Canada and J.D. Irving Limited in collaboration with the Fundy Model Forest. These studies
looked at the effects of forestrgtavities on aquatic ecosystems.

An important feature of the Anagance River are the wetlands that surround much of its
reaches. These wetlands are vital to the health of the river and its surrounding tributaries.
Wetlands act as a natural buffer to dared ruroff and help to improve the quality of ruaif
water. These natural wetlands and the areas around them need to be protected in order to
maintain their function and citizens should be made aware of their importance to the
environment and the healdlf local watercourse3.he region surrounding the Anagance River
has the potential to be developed because of the potash and shale gas resources in the region.
Undermining the integrity of the Anagance River would put the entire ecosystem of the
Petitcodac River in jeopardy.

1.2.2.2 The Lower Petitcodiac River System

This section of the Petitdoac Watershed is found within the greater Moncton area,
bisecting the City of Moncton, Town of Riverview, the City of Dieppe, and other smaller,
unconsolidatedommunities in the vicinityThis section is also the area of land which
contributedo the Petitcodiac River Estuary, and is therefore influence by salt water brought up
by the tidal bore twice a day. The major impacts within the area are relae@iety of urban
land-uses, anthe streams are therefore vulnerable to many different pollution pathways.
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Impacts in this area includee
Petitcodiac River Causeway; TransAqua
(the greater Moncton wastewater primary
| treatment plant), which has overflow
measures that allow the depasfiraw
sewage into the river dimg high
precipitation events;uidated combined
sewer and stormwater lines which discharge
into urban streams; the former, leaking
Moncton Landfill, which was built in the
riparian area of the Petitcodiac River; and
chemical, bacterial and nutrient inputs
directly into the system via neoff. Many
of the riverdés tributari
as a result of urbanization arehroval of
riparian vegetation. @e to the level of development and resulting increases in impervious
surface, the volume of stormwater runoff entering these tribesas increasinglrhe following
are the tributaries present within this area of the watershed in order frast lBrgmallest
drainage areas:

Figure 11: An aerial view of the surrounding urba
environment of the lower Petitcodiac River

12221Hall 6s Cr eek

Hal | 6s Cr e ek ,anslhadb?aéchds mijich flow thraughetize northamd
wesernsection of the City of Moncton The | ower reaches of Hall 6s
by the Petitcodiac Riveand he head of tide is approximately 700 meters above Crowley Farm
Road. The sediments found in this area are of sand and silt, simhas®ih the Petitcodiac
River. As we go further up in the system, the substrate is mostly composed of cobble, and a
moderate amount of sand.

The lower reach ialso heavily urbanized with a high level of human actiwtgst of
the wetlands surroundingh e Hal | 6s Creek Estuary have been
in particular, road constructo@ne such exampl e iUsiversitde constr ucHi
Moncton which was built ovethe important salt marsh ecosystem in our area. This is due to the
former view of wetlands as wastelandkis particular wetland was also used as a dump by the
City of Moncton in the 196006s and though it w
creekdés bank,whiohleadtaiegal acton inth®1 6 6 s
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Figure 12: The physical characteristics of the lower portion of Hall's Creek which is tidally influenced
twice daily

The lower part of Halls Creek has been modified from its original path several times.
The most recent change is attributed to the construction of Wheeler Boulevard in 1983.
Constructiorof two bridges in 1978 and 1983ne Inking Leger Corner to Moncton, and the
other linkingMain Street to the Shediac four lane, have also modifietiallé s Cstream k
bed.Evidence of sewagstormwater crossonnections around the Mapleton Road area have
been identified when the stormwaer system is surcharged. A series of small ponds located
between Mapleton Park and the TransCanada Highway were formally used as sewage lagoons
unt il 1980. I't is unclear I f these | agoons ar
negativeway.

TheNorth brancho f Hal | (6B CH ael el kidas darGrreckte deepte the
McLaughlin Reservoit0.8 knf), whi ch now ser veamegecypekupat er Mo
drinking water supplyOgilvieBrook,a t r i but ar y ithbridrech,isd@ds®e Cr eek 6 s
dammed at the Irisbtvn Nature Park, ceging the Irishtown Reserva(t.0 kn¥). Both of these
reservoirs havexperienced cyanobacteria algal blooms for many years due to high levels of
phosphate combined with a lack of water velocity from damniihg.City of Moncton has in

-

An algal bloom at Irishtown Nature Figure 14: A sample of the physical characteris
Park -~ of the North Branch of Hall's Creek and typic:
urban impact to stream

Figure 13
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