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FOREWORD

The summation of this report is the result of 4 years of sudy reaing to the waer qudity
found within the Petitcodiac River watershed. Like the environment that we live in, this is a
living document. Until this report is submitted to the Miniger of Environment and Locd
Government, the ditizens resding within this watershed gill have a say in what gods they see
attainable in the future for this area  This document should be viewed as a road map to what
lies ahead in terms of protecting, rehabilitating and maintaining al of our water resources that
touch every pat of our lives. As you will see in this report, some watercourses are more
impacted than others.  With this in mind, it is important to remember that anything can be
improved as long as we put the necessary effort into it.

This report would not have been possble if not for the contribution of our dedicated
volunteers who gathered water samples throughout the years, taking time during ther
weekends to help promote this project. For this, PWMG is forever grateful. A specia thanks
aso goes out to dl the fidd technicians that have worked for this organization since 1997
Georges Brun, Kevin Murphy, Pasca Levesque, Annie Haché and Shawn Craig as well as the
previous coordinators Isabelle Frenette and Sandra Cashin. | would aso like to thank Brad
Firth (DFO) for sharing with us is mapping expertise throughout the duration of the project.

Last but not least, | would like to thank al of the volunteers who formed PWMG's
deering/executive committee throughout the years, Peter Sawyer, Alyre Chiasson, JeanGuy
Deveau, John Legault, Peter Poirier, Peter McLaughlin, Julia Chadwick, Vivian Bede, Marc
McCaw and Tery Meanson. Findly, this project could not have taken place without the
generous financid support of the New Brunswick Environmenta Trust Fund and the daff
from the Department of the Environment and Locd Governments, thank you!
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1.0 INTRODUCTION

1.1 Context

In 1997 the Petitcodiac Watershed Monitoring Group (PWMG) was founded with a mandate
to edtablish and support a network of volunteers to conduct long-term water qudity
monitoring in the Petitcodiac and Memramcook River watersheds (Frenette, 2000). In 1999
the PWMG received funds from the Environmenta Trust Fund (ETF) to carry out a two-year
water classfication project in the Petitcodiac River watershed.  Since then, PWMG volunteer
and gaff have been collecting water quaity samples throughout the watershed.

Since the mid 1990's the Depatment of the Environment and Loca Government (DELG)
have been working toward a Water Classfication Regulation under the Clean Water Act.
This new regulation which came into force March 1, 2002, dlows stakeholders to be involved
in setting gods for water quality by recommending rivers and sections of rivers into
categories which have standards and management features for water quality.

In order to complete a prdiminary water classfication for the Petitcodiac River watershed,
the group had to look a different physicad aspects such as land use, geology, climate,
demography, and land ownership to help determine why water qudity is the way it is and
what needs to be done to improve it (if necessary).

Another important aspect in completing this exercise is public involvement and consultation.
This draft report will be presented to the public requesting feedback to get a generd sense of
the visdon that they have for ther locd waer resources. The find report will capture the
essence of what dl the stakeholders think and fed about surface water management in their
watershed.

Findly, the sum of this report with dl its public input, objectives and recommendations for
locd water management will eventudly be submitted to the New Brunswick Minister of the
Environment and Loca Government for find approvd and classfication under the Water
Classfication Regulation.

1.2 Objectives

The objectives of this report are:

To compile and interpret water quality data sampled from 1997 to 2001 for the
Petitcodiac River watershed.

To assign lakes, rivers, or segments of riversinto categories based on water quality
and land use.

To educate the residents of the watershed and to promote a watershed approach to
Setting water qudity goas.
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2.0 WATER QUALITY AND THE CLASSIFICATION CONCEPT

2.1 The Importance of Water

What is water and where does it come from? A water molecule is composed of 2 hydrogen
aoms and 1 oxygen aom. Water is found in various forms such as, vapour, fresh surface
water (lakes and rivers), groundwater, snow and ice, sdt water (oceans) and water found
indde organisms like us. Three quarters of the earth are covered by water (oceans). The
oceans hold approximately 93 to 97 percert of dl the earth’'s waters.  This means that about 3
percent of dl the water on earth is fresh water. Of this 3 percent, 2 percent is locked in
glacie's.  This leaves only 1 percent of the world's water that is fresh liquid water. Our
exigence is dependent on water and it is used as wdl for our convenience: we drink it, cook
with it, wash with it, travd on it, use it for agriculture, manufacturing, mining, energy
production and waste digposd. With this in mind, it is easy to see why it is so important to
preserve our fresh water resources (ex. lakes, rivers and groundwater).

Canada has more lakes and rivers than any other country in the world. Our country holds 20
percent of the world's fresh water resource, but only 9 percent is renewable. The rest is
“fossl water'’” which is the result of our glacid heritage.  With this large amount of fresh
water & our disposd, Canadians have the respongbility to ensure its qudity and abundance
day intact for future generations, yet Canadas inland waters are being degraded at an
darming rate.

In Atlantic Canada, we follow the nationa trend when it comes to water use patterns. The use
of water for therma power generdion is 67 percent, manufacturing comes in second with
18.9 percent water withdrawals, followed by municipad weater withdrawas that account for
11.2 percent and finaly agriculture and mining account for 3 percent of water withdrawas
(www.ec.gc.calwater/index.htm).

In New Brunswick water is the bads for its economy. Primary indudtries like pulp and paper
mills, power generating stations and mines al rely on free abundant water. Lakes and rivers
adso sudan fish and wildlife that are the bass for vauable indudtries such as ecotourism and
recreation. Most of New Brunswick’'s resdents rely ather on surface or well water for ther
primary water uses. Recent events like the one in Walkerton, Ontario will force communities,
industry and dl levels of government to teke action on water quaity issues. It is for these
reasons that water qudity and quantity have to be assured for future generations of adl New
Brunswicker’s and Canadians.

2.2 Fresh Water Resource Problems

Scientists suggest that water resource problems fall under three categories, - too much, 2 too
little, 3- or of poor quality.

In the case of too much water, flooding is the mgor factor. Inundations are good for the land.
The sediment that is depodted after the floods is usudly rich in nutrients and in organic
content. This is one way that nature recharges the land (excelent for agriculture). This is the
main reason why humans have colonized flood plains. Modern floods cause tremendous
damage and loss of life. The floods now are no worse than they were centuries ago, but there
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are now more and more buildings and structures that occupy and are being built on flood
plans. By dripping these areas of water absorbing vegetation to make place for modern
development, we increase the risks of flash floods thus loss of propety and human life.
Unlike vegetation, buildings and paved roads do not absorb water, so surface runoff is
increased subgtantidly.

Forty percent of the world's population lives in Asa and Africa, which are arid to semiarid
aress. Because of overpopulation and a lack of food, they continuously have to remove
vegetation from margind land to survive. As a result of this, there is less and less vegetation
to hold moigture in the land, so water is even harder to replenish. The excessve removd of
surface and ground waters can lead to aquifer depletion; sdinization of irrigated soils, st
water intrusion, loss of fish habitat etc.

Water pollutants are numerous and common in dmost dl waters (surface and ground).
Scientigts have subdivided pollutants into eight categories.

1. Sediment pollution - s0il particlesthat enter the water through erosion.

2. Sewage - waste waters from treatment plants, individua septic systems and includes
al human wastes, sogps and detergents.

3. Disease causing agents - ex.typhoid, cholera

4. Inorganic plant and algal nutrients - nitrogen and phosphorus, that come from
plants and anima wastes as well asfertilizer runoff.

5. Organic compounds - ex. hydrocarbons, benzine.
6. Inorganic chemicals - heavy metasand lead.
7. Radioactive substances - radioactive waste, mining.

8. Thermal pollution - occurs when heated water is released into the environment
from industrial processes (source: Raven 1993).

In Canada most of these pollutants are looked a under the Canadian Water Qudity
Guiddines (CWQG). In New Brunswick the Clean Water Act is the main piece of legidation
that dedls with the use and disposal of these substances.

2.3 Canada Water Act / N.B. Clean Water Act

The British North America Act of 1867 gives jurisdiction over fresh water management to the
province while giving the federd government jurisdiction over marine waters. These two
levels of government each have their own acts concerning weter.

Canada Water Act. (Chapter G-11, Consolidated Statutes of Canada) It defines Canada's role
for managing nationd water resources, including thelr conservation, deveopment and
utilization.  Its provisons include control of water pollution and aso arangements for
federd/provincia and federa/foreign management of watersin mutudly- specified aress.
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New Brunswick Clean Water Act. (Chapter G-6.1, New Brunswick Revised Statutes) This act
edablishes the legd framework for managing and protecting dl waters of the province
including surface, ground and wel waters. Regulations that fal under this act are; water well,
watercourse dteration, apped, fees for industrid approvas, protected area exemption,
watercourse setback designation and potable water.

On October 31, 2001 the Miniger announced the implementation of new regulation: The
Watershed Protected Area Designation Order tha evolved directly from the province's
Clean Water Act.

“The underlying principals of the Watershed Protected Program are
the designation of a Protected Area for each municipal watershed,
and the regulation of Permitted Activities for land and water use
within that protected area.”

Each municipa watershed was designated as a Protected Area that encompasses three zones
which are; A, B, C, each having their own set backs and types of dlowed activities. These
municipa watersheds supply drinking water to residents of 28 municipdities.

2.4 N.B. Water Classification Regulation

The Water Classficatiion Regulation is a water management tool used to harmonize the use
and protection of watercourses. This regulaion involves categorizing weatercourses into Six
different classes for management (Table 1). Each watercourse will be assgned a class
depending on its water quaity, and will be managed according to goas or standards set for
eech class. The god setting exercise is done through public consultation and newspaper
advertisements.
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Table 1. The Classes and Associated Water Quality and Management Standards
(Adapted from http://www.gnb.ca/0009/0371/0003/0001-e.html)

Name of Class Suitable Uses Aquatic Dissolved Oxygen Bacteria Standards for Trophic Prohibited Activities
Community Standards Standards Status (lakes, ponds and
Standards impoundments only)
Outstanding habitat for aquatic the aquatic life | the concentration of the faecal the trophic status shall be release of a
Natural Waters life; primary and shall be as dissolved oxygen shall coliform as naturally occurring. contaminant; creation
secondary contact | naturally be as naturally occurring. | organisms and of a new mixing zone;
activity; other occurring. E.coli shall be as release of a
appropriate uses naturally contaminant into a
occurring. mixing zone;

significant withdrawals.

AP

(designated
surface drinking
water supplies

raw drinking water
(treated or
untreated); uses
permitted under the
Watershed
Protected Area

the aquatic life
shall be as
naturally
occurring.

the concentration of
dissolved oxygen shall
be as naturally occurring.

E.coli shall be as
naturally
occurring; the
total coliform
organisms shall
be as naturally

the trophic status shall be
as naturally occurring.

see the Watershed
Protected Area
Designation Order.

Designation Order occurring.

(WPADO).
AL habitat for aquatic the aquatic life | for cold water specie: 0 the faecal the trophic status shall be direct discharge of a
(lakes, ponds and | life; primary and shall be as 9.5 ppm (early life coliform stable or naturally changing; | contaminant that is not
impoundments) secondary contact | naturally stages) and [0 6.5 ppm organisms and the water shall be free of being released, or any

activity (see occurring. (other life stages); for E.coli shall be as | algae blooms that impair increase in the volume

glossary); other
appropriate uses.

warm water species 0
6.0 ppm (early life
stages); for estuarine
waters: [0 80% saturation.

naturally
occurring.

use as habitat for aquatic
life, or use for primary or
secondary contact activity.

or concentration of a
contaminant that is
being directly
discharged, on the
date of
commencement of the
Regulation; creation of
a new mixing zone.
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Table 1. The Classes and Associated Water Quality and Management Standards (continued)

Name | Suitable Uses Aquatic Community Dissolved Oxygen Bacteria Standards Standards for Trophic Prohibited
of Standards Standards Status (lakes, ponds and | Activities
Class impoundments only)

A as habitat for the aquatic life shall be as for cold water species: | E.coli shall be as naturally the trophic status shall be creation of a
aquatic life; naturally occurring. 0 9.5 ppm (early life occurring. stable or naturally new mixing
primary and stages) and [0 6.5 ppm changing; the water shall zone; release
secondary contact (other life stages): for be free of algae blooms of a
activity; other warm-water species: [ that impair use as habitat contaminant
uses that will not 6.0 ppm (early life for aquatic life, or use for into a mixing
prevent the stages) and 0 5.0 primary or secondary zone.
standards from (other life stages).; O contact activity.
being met. 80% of saturation in

estuarine waters.

B as habitat for release shall not cause for cold water species: | the faecal coliform the trophic status shall be
aquatic life; adverse impact to the 0 9.5 ppm (early life organisms shall be less than | stable or naturally
primary and aquatic community in that stages) and O 6.5 ppm | 14 per 100 ml for estuaries changing; the water shall
secondary contact | the receiving water shall be (other life stages): for with identified shellfish beds, | be free of algae blooms
activity; other of sufficient quality to warm-water species: 0 | and E.coli shall be less than | that impair use as habitat
uses that will not | support all indigenous 6.0 ppm (early life 200 per 100 ml for all other for aquatic life, or use for
prevent the aquatic species without stages) and [0 5.0 watercourses (geometric primary or secondary
standards from detrimental changes to (other life stages).; O mean of a minimum of 5 contact activity.
being met. resident biological 80% of saturation in samples in a 30 day period).

community. estuarine waters.
C as habitat for release that may cause for cold water species: | the faecal coliform the trophic status shall be

aquatic life;
secondary contact
activity; other
uses that will not
prevent the
standards from
being met.

some changes to the aquatic
community are permitted if
the receiving water is of
sufficient quality to support
indigenous fish species and
maintain the structure and
function of the resident
biological community despite
the releases.

O 9.5 ppm (early life
stages) and 0 6.5 ppm
(other life stages): for
warm-water species: [
6.0 ppm (early life
stages)and [0 5.0
(other life stages).; O
80% of saturation in
estuarine waters.

organisms shall be less than
14 per 100 ml for estuaries
with identified shellfish beds,
and E.coli shall be less than
400 per 100 ml for all other
watercourses (geometric
mean of a minimum of 5
samples in a 30 day period).

stable or naturally
changing; the water shall
be free of algae blooms
that impair use as habitat
for aquatic life, or use for
primary or secondary
contact activity.
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This new regulation was adopted March 1, 2002. This means that classes have been defined
including water qudity and quantity standards and certain management features to meet the
class gandards. In the future, one a a time, watersheds like the Petitcodiac River watershed
will be cassfied having tributaries and segments of the man river assgned to a paticular
classfor water quality management purposes.

What is unique about this regulation, is that loca citizens get to decide with the loca
watershed group their water qudity goals.

For example, if the water qudity of a watercourse is determined to be a C class but the local
resdents are prepared to work with their watershed group to take the necessary steps to
upgrade the watercourse to a B class, it can be done. The watercourse would be classified as
B class to reflect the god for water quaity and an action plan would be developed over time
to achieve the god classfication.

After extensve review with <takeholders (people with an interest or interested in the
watershed), a recommendation for water classfication will be forwarded to the Miniger for
condderation/consultation and eventua classfication under the water classfication order.
Thisexercise will eventudly be done on a province wide scae.

2.5 Watershed Approach

A “watershed approach” uses hydrologicdly defined areas (watersheds) to coordinate the
management of water resources. This gpproach condders dl activities within a landscepe that
can affect the watershed. A watershed agpproach integrates biology, chemistry, economics,
and socid condderations a dl levels of decision making (EPA, 2001).

The Water Classfication Program is based on this type of approach, where dl stakeholders
(public and private sectors) can work together to establish loca priorities and long term goals
towards water resource management within their watershed.

In usng this gpproach, the importance of our relaionship with the land and how we can affect
it, will become more evident has we will continue to demondrate the cumulative impacts on
the overdl watershed hedth due to our congtant manipulation of our landscape. In redizing
this truth, the watershed approach forces us to share information and collaborate with various
patners on the use, conservation and maintenance of our land-based resources and of our
water resources (EPA 2001).
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3.0 METHODOLOGY

3.1 The Petitcodiac Watershed Monitoring Group (PWMG)

In 1996, a group of concerned citizens were interesed in setting up a long term monitoring
program in the watershed. They were dso interested in learning more about the overdl hedlth
of the Petitcodiac watershed. With financid help from Environment Canada and Hedth
Canada, a project coordinator was hired for a period of 6 months, between October 1996 and
March 1997 to edablish a network of volunteers to conduct long-term water qudity
monitoring in the Petitcodiac watershed. At the beginning, it was decided that the sole
purpose of this newly formed group would be water quality monitoring because this specific
objective was thought to be less politicad and provided the opportunity to involve citizens
throughout the watershed. The group was named the Petitcodiac Watershed Monitoring
Group (PWMG). Since 1999, a full time coordinator and a part time technician have been
hired to spearhead the Water Classification process for the Petitcodiac River watershed.

3.1.1 PWMG structure

Since 1997, the PWMG has operated with an executive committee, whose role is to
administer the group’s activities and decison on operation. The executive is dso responsble
for financia meatters, adminidration and annual meeting preparations. There is dso a deering
committee whose role is to counsd the executive on issues such as project funding, expensve
purchases, group direction, etc.

When the group was created in 1997, a vison, misson and mandate were written. Over the
lagt five years, these have been modified and are ill consdered a “living” document. Below
is the latest verson as of May 2001. In 2001 a set of bylawvs were dso written for the
PWMG.

Vision
A hedthy ecosystem for the Petitcodiac watershed in the context of the Bay of Fundy
ecosystem

Mission

The PWMG is a non-profit citizens group dedicated to the stewardship of the
Petitcodiac and Memramcook River watersheds. The PWMG promotes watershed
awvaeness, invokes community action to identify key environmenta problems and
promotes and implements actions required to restore and protect the watershed.

Mandate

1. PWMG shdl conduct long-term water quality monitoring in the watershed
and shdl record, maintain and disseminate data in aformat accessible to the
public.

2. PWMG shdl encourage and facilitate the crestion of community action
groups concerned with water qudity issues in the watershed.

3. PWMG shdl provide education and public avareness on dl environmenta
issues that impact water quality in the watershed through workshops,
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seminars, the digtribution of environment related literature, the internet and
other media sources.

4. PWMG shdl drive for gender parity, regiond, linguistic and racia balance
in conducting its affairs and for consensus @ al levels of decison making.

3.3 Communications / Education strategy

Since the gart of this project the PWMG has used various means for communicating results
and educating its stakeholders. For example, our group has used, pamphlets, a web Ste,
quarterly newdetter (Appendix A), loca newspapers, public meeting/gatherings, workshops,
summary water quality reports, a water quality display booth and school presentations to
promote our activities and results.

3.3 Stakeholder and volunteer list

Stakeholders are individuds and organizations that have a direct or indirect interest in the
watershed. Stakeholder identification and recruitment was an important and difficult task for
the water classfication process. There are a lot of groups, associations, communities, efc. in
the watershed that have an interest in water qudity or the watershed in generd. Stakeholder
identification started in September of 1999 with the help of NBDELG saff and we sarted to
meet these groups individudly (usudly a their monthly meeting) in November 1999. A lig
of sakeholdersisavalablein Table 2.
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Table 2. Stakeholders in the Petitcodiac River watershed

Ville de Dieppe Riverkeepers/Sentinelles

Town of Riverview Action 2000

Village of Hillsborough Moncton Chamber of Commerce
Village of Sdisbury Ecole Mathieu Martin

Village of Petitcodiac Université de Moncton

Fundy Model Forest Fisheries and Oceans Canada
Moncton Fish and Game Environment Canada

Atlantic SAlmon Coundil JD. Irving Limited

Jonathan Creek Committee Moncton Naturdist Club

Rabbit Brook Group Les Amisde lanature

Lake Petitcodiac Preservation Association

NBCC-Moncton

Moncton Museum

Canada Trust-Friends of the environment

New Brunswick Agriculture
Environmenta coundil

Soil and Crop Improvement association

Petitcodiac Sportsman Club

Mill Creek Watershed Committee

N.B. Department of Agriculture, Fisheries
and Aquaculture

Village de Memramcook

N.B. Department of the Environment and
Locd Governments

Beaverbrook School

NB Wildlife Trust Fund

Ecole Amirault

Loca Scouts and Guides Club

Ecole Sainte-Thé&rése

Dorchester School

Southern New Brunswick Marketing Board

When meeting with these dakeholder groups, we have been giving presentations on the
PWMG objectives and activities and on the water classfication program. We have aso been
asking these groups for their input and support. Following is the more detailed content of
each of these presentations.

PWMG: higtory, vision and mandate
Sampling activitiesin the watershed

Water qudity in the watershed

Water classfication: objective and purpose
Stepsin water classficaion

Importance of stakeholders

Next steps and upcoming activities

AN N NN N YN

This work with the stakeholders is an on-going effort and more stakeholders will surdy be
added to this lig has the group moves forward in its various endeavours (Adapted from
Frenette, 2000).

As mentioned previoudy, the water classfication process would not have been feasble if it
were not for our dedicated and hard working volunteers. To everybody who participated in
one way or another to the elaboration of this process, he PWMG is sincerdy grateful for dl
the time and effort that you' ve put into this organization, thanks!
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3.4 Water Quality

3.4.1 Volunteer water quality monitoring

Since 1997 and even before, volunteers have been an important component in gathering water
qudity data in the watershed. At the start of every sampling season and to ensure constant
and rdiable monitoring, al new volunteers had to atend a workshop given by DELG and
PWMG daff on water sampling procedures and techniques.  After the workshop, al
participants were given a volunteer's guidebook. They could refer to this book for more
information on water quality issues or to learn more on the proper procedures to follow when
sampling. Their work was coordinated by PWMG project staff.
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3.4.2 Data collection

Water quality data were collected between 1997-2001. These data were collected by both the
Petitcodiac Watershed Monitoring Group (PWMG) and the New Brunswick Department of
Environment and Loca Government (DELG). A summary of sampling events is presented in
Table 3. All waer samples were grab samples collected by hand with the exception of
samples taken from the causeway head pond in 1997, which were collected by a sample iron
on one or two occasons. Station ligings for the Petitcodiac River watershed can be found in
Appendix B.

Table 3. Summary of water quality data collection

Year Month Dates Sampling performed by
1997 June 3,5,18 DELG
July 15,16 DELG, PWMG
August 11,12,17 DELG
September 13,14,15 PWMG
October 13 PWMG
1998 June 17,18 DELG
July 30 DELG
August 11,12,13 DELG
September 2,13 PWMG
October 12 PWMG
1999 June 9,21,22 DELG
July 12,27,28 DELG, PWMG
August 16,19,29 PWMG
September 1,13,22 DELG, PWMG
October| 3,7,25,27,31 PWMG
November 2 PWMG
2000 July 6 PWMG
August 14,15 DELG, PWMG
September 7,24 PWMG
October 29 PWMG
2001 June 27,28 DELG, PWMG
July 25,26 PWMG
August 21,22 PWMG
September 24,25 PWMG
November 5 PWMG

Field observations were recorded by the volunteers on site and the field data sheets given to

DELG daff who recorded them in their database. In the fal of 1997-98, fidd measurements
were carried out using LaMotte kits (water temperature, pH and dissolved oxygen). In 1999-
2001, dissolved oxygen measurements were made using a YS ingrument. The sampling
events carried out by the volunteers were usudly carried out on the last Sunday of each
month, except for 2001 where sampling was done during the week by PWMG daff to meet
the laboratory schedules. The samples were placed in coolers, packed with ice, and ddivered
to Fredericton ether by bus or by courier. They arived a the Andyticd Services Laboratory
of the DELG the next morning where they were preserved and analysed according to accepted
protocol (adapted from St-Hilaire et d 2001).

3.4.3 Data analysis

Three data sets were used in this sudy. The first data set corresponds to data gathered
between 1997-2001 and the second set contains additional bacterial data collected for 1997
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and 1998. The third data € comes from the Jonathan Creek group who took over sampling
for that sub-watershed in 1999. In January of 2002, a draft copy of the water quality
assessment done in Jonathan Cresk from 1999-2001 was published. In conjunction with
PWMG's data and the conclusons of the Jonathan Creek report, we will assess the water
quality situation for that area.

The database comprises a totad of gpproximately 700 sampling events carried out a 44
different locations throughout the Petitcodiac Watershed (Appendix G). In order to
summarize this large quantity of data, the data were subdivided by dSte, by river, by sub-
watershed and by date. For each subdivison the following detistics were computed:  1-
mean; 2- sandard deviation; and 3- variance andysis.

All data collected between 1997 and 2001 have been compared to the Canadian Water Quality
Guiddines (CCME 1999) under the protection of aquatic life standards. The data have been
andysed in order to caculate the frequency at which these guiddines were exceeded between
1997-2001. For E. coli, data have been compared under the recregtiond guiddine limits
because there is no guiddine within the aquatic life sandards. When no guideines were
provided for certain parameters, the data have been compared to the overal watershed
average (including the Memramcook River weatershed data)l] Generd water qudity Statigtics
(1997-2001);Appendix C & Destriptive gtatistics for each sampling parameter (1997-2001);
Appendix D.

3.5 Watershed Mapping

This section is to provide the reader with an overview on what has been prepared by the
PWMG regarding the mapping aspect. A series of magps have been made by our group in
order to give us and the public a better perception of the Petitcodiac River watershed as a
dynamic management area. Data layers were obtained from existing provincid databases.
Wall-sized and hard copy maps were produced (Table 4).
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Table 4. Layers acquired by PWMG and their sources

Data Layer Data Source Comments
Type
Property Digitd Service New Defines the property layouts for
Mapping Maep File Brunswick the watershed, includes aunique
Digitd property identifier and attribute
Database liding
Geology Paper New Brunswick Digital data set describing the
Map Department of geological compostion of the
Digitd Natural Resources watershed
Database and Energy
Forestry Report New Brunswick Outlines the forest cover of the
and Paper | Department of watershed
Maps Natural Resources
Digitd and Energy and JD.
Map File Irving LTD.
Ecoregion Dreft New Brunswick Describes such topics as
Report Department or geology, landscape, climate,
Digitd Natural Resources s0ils, biota, settlement and land
Map File and Energy use.
Land Digitd Service New Land Owners within the
Ownership Map File Brunswick watershed
Digitd
Database
Land Use Digitd New Brunswick Information on how theland is
Map File Geographic used. Indication of where water
Digitd Information quality could be affected by
Database Corporation humean activities
Anadromous Digitd Service New Givesus an overview of the
Fish Passage Database Brunswick Species Stuation, with some of
Situation the man made obgtruction
located in the watershed
Roads and Digitd Service New Gives usthe dbility to caculate
Watercourses Map File Brunswick the road density
(Liners) Digitd
Database
Provincid Digitd Service New Overview map illudtrating the
Boundary Database Brunswick locations of the Petitcodiac and
Memramcook River watersheds
within the province
Watershed Digitd New Brunswick Watershed boundary of the
Boundaries Map File Aquatic Rsources Petitcodiac River Watershed

Data Warehouse

*For further information on maps created by PWMG see Appendix E
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4.0 THE PETITCODIAC WATERSHED IN NEW BRUNSWICK

4.1 A Watershed Profile

The Petitcodiac River is located in Southeastern New Brunswick and is the third largest
watershed in the province. It has a drainage basin area of 1999 km?, with a population of
gpproximately 120 000 people, most of whom live in the Greater Moncton area.

The main natura phenomenon that describes this river is the tidd bore that comes in twice a
day. The bore is the result of the immense tida action that characterizes the Bay of Fundy.
Thetide fluctuation in this area can reach 6 metres. These tides are the highest in the world.

Another feeture that characterizes the Petitcodiac River is the presence of a causeway. It was
built in 1968, when it was obvious that the Gunningsville Bridge could not support the
increasing vehicular traffic between Moncton and Riverview. Even before its condruction,
there were serious questions raised about the impacts that such a structure could have on the
hydrodynamic conditions of this river. To this day, many dudies and debates have been
conducted on this subject without any resolution. It was recently announced tha an
Environmental Impact Assessment (EIA) study on the possible remova of the causeway geates
will be done  This study will be a collaboration of the New Brunswick Department of
Environment and Locd Government (DELG) and the Department of Fisheries and Oceans
(DFO).

4.2 Climate

The Petitcodiac River watershed is typicdly a temperate continentd climate, where the ocean
modifies continenta air masses. The extent of the continenta effect depends to a large degree
on wind direction, with the onshore winds causing the most moderation By temperate we
undergand that the annud therma average is not very characterigtic (between - 10° and +20
°C), but where the temperature and not the precipitation impose the seasonal rate. Winters are
cool to cold, where the lowest monthly average can be near - 40°C; summers are warm to hot.
As a result, trees loose ther leaves during winter. Precipitation is brought on by a western
cyclone, and in generd it happensin al seasons. (Demangeot, 1996).

Monthly ar temperature maximum, minimum and means were caculated for the period, and
a0 totd solid and liquid precipitation. These parameters were cdculated from avalable data
a the Moncton arport during the period of interest. Although the watershed has an area of
1999 kn?, we believe that the Moncton data presented here are relevant for the entire
watershed.

4.2.1 Air Temperature

Monthly ar temperature maximum, minimum and means were caculated for the period of
interest (1997 — 2001; Table 5). The highest monthly mean temperature between July and
September was 19.9°C (July 1999). The lowest mean temperature occurred in September of
2000 (12.7°C).
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Table 5. Air temperature statistics from the Moncton airport, during the periods
of interest

Month Statistics 1997 1998 1999 2000 2001
May Minimum 4.2 6.4 3.9 N/A 3.9
Maximum 45.6 19.1 21.8 N/A 17.6
Mean 9 12.4 13.4 N/A 10.8
June Minimum 6.6 8.5 3.9 N/A 10.8
Maximum 23.4 21.6 21.8 N/A 23.1
Mean 14.1 14.7 13.4 N/A 16.9
July Minimum 13 14.2 14.8 14.5 11.8
Maximum 24.2 24.6 26 21.4 25
Mean 18.3 19.6 19.¢ 18.1 18.4
August Minimum 13.3 14 13.7 14.4 12.9
Maximum 23.3 24.1 22.2 22.4 27.5
Mean 17.7 18.7 18 18.2 20.2
September Minimum 5.8 8 11.3 4.2 8.4
Maximum 20.3 18.5 22.8 20.5 22.1
Mean 13.8 13.6 17.2 12.7 15.3
October Minimum N/A 1.4 0.6 2.8 3.4
Maximum N/A 13.3 14.5 16.8 15.8
Mean N/A 7.2 6.5 8.1 9.6
November Minimum N/A N/A N/A N/A -1.5
Maximum N/A N/A N/A N/A 6.9
Mean N/A N/A N/A N/A 2.7

Typicdly, mean ar temperatures increase from around 10°C in May to close to 20°C in July
and August (Figure 1).

Figure 1. Mean temperature statistics from the Moncton airport (1997-2001)
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4.2.2 Precipitation

Tota solid and liquid precipitation was caculated for the period of interest (1997-2001; Table
6). 1999 was the year with the wettest summer and fdl (July-October) period with atota of
541 mm of rain. The driest summer and fall period occurred in 2001 with only 169 mm of
ran.

Table 6. Precipitation (mm) statistics from the Moncton airport, during the
periods of interest

Month 1997 1998 1999 2000 2001
May Rain 58.8 98.3 29.7 N/A 160.6
Snow 0 0 04 N/A 0
June Rain 104.7 51.5 32 N/A 76.9
Snow 0 0 0 N/A 0
July Rain 92.3 49.3 100.4 68.6 17.3
Snow 0 0 0 0 0
August Rain 43.3 114.7 120.5 0 30.3
Snow 0 0 0 0 0
September Rain 89.7 112.1 231.€ 76.2 66.5
Snow 0 0 0 0 0
October Rain 12.6 224.6 88 147 55.1
Snow 14.1 0 2.8 0 0
November Rain N/A N/A N/A N/A 100.1
Snow N/A N/A N/A N/A 0

The months of July and August of the year 2001 were particularly dry with precipitation of
17.3 mm and 30.3 mm respectively. Norma precipitation for those two months usualy range
between 80 and 100 mm/month (Figure 2).

Figure 2. Total precipitation from the Moncton airport (1997-2001)
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4.3 Geology and Soil Types

The bedrock in the drainage basin is mostly composed of Pennsylvanian (or younger) red and
grey sandstones, conglomerate and sltstones. On the north shore of the Petitcodiac River,
and in the upper reaches of the Anagance River, the North River and the other tributaries on
the north shore, the bedrock is mostly made of Missssppian red to grey sandstones, and shae
with some felsc volcanic rocks, mixed igneous rocks or felsic pebble conglomerates.

The southern shore of the Petitcodiac River is damilar with red to grey Missssppian
sandstones.  Mostly sedimentary, volcanic, and igneous Precambrian or Lower Paaeozoic
rocks characterize the headwaters of Pollett and Little River. Some limestone is also present
in this area.  These rock formations are scattered through the Caledonia Mountains. For a
more detailed description see; Map A — Petitcodiac River Watershed Geology Map.

During the late quaternary era, most of the Petitcodiac drainage basin was under sea levd,
with the DeGeer Sea (extending from the current Bay of Fundy) covering the southern part of
the basn and the Goldthwait Sea (extending from the current Northumberland Strait)
covering the northern part of the basin.

Mogt of the basn is characterised by topsoil (first 0.5 m) made of veneer (sand and silt, with
some clay), under which there is usudly ablation moraines. Near the man river banks,
however, the intertida plains and sdt marshes have soils composed modly of clay and sit,
with some fine sand (Geologica survey of Canada, map 1594A, 1982 adapted from St-Hilare
et a. 2001).
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4.4 Demography

The Petitcodiac River Watershed is home to approximately 120,000 residents and covers an
aea of approximately 2000 km?.  There are four villages, five parishes, two towns, one city
and one First Nations community in the watershed (Table 7).

In 1996, private dwdlings were numbered a 43,170 for the entire watershed. The
population’s average age is 36. The average income for this region ranges between $17,000 -
$25,000 a year. Approximately 84 % of the working population work in the service sector,
while 145 % and 1.6 % work in the intermediate and primary sectors respectively. The
unemployment rates for the Moncton agglomeration are adl below the provincid average,
which is 155 % except for Hillsborough parish where the unemployment rate is 174 %
(Www.statcan.cal).

Since 1996, the City of Moncton has noticed an economic boom due in pat from recent

developments in communications and technologies sectors.  These recent developments will
surely be reflected in the 2001 census report, which isto be available in February of 2003.
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Table 7. General demographic information for the Petitcodiac River Watershed (Statistics Canada, 1996)

# Private Average Average Unemployment # Employed # Employed # Employed

Civil unit Area (km?) Population dwellings age income rate (%) 1° industry 2° industry 3° industry
Village
Petitcodiac 16.59 1,425 545 39.0 19,985 10.7 70 0 440
Hillsborough 13.83 1,272 470 36.0 19,832 10.4 10 170 425
Memramcook 188.57 4,904 1,770 37.7 19,664 111 40 510 1,905
Salisbury 9.99 1,878 685 36.3 20,431 8.4 35 170 675
Parish
Moncton 603.20 8,669 2,925 334 21,611 10.3 100 1,020 3,465
Hillsborough 315.52 1,532 550 35.5 17,710 17.4 15 155 485
Elgin 433.44 1,027 395 38.4 18,761 8.8 85 95 265
Dorchester 112.02 555 195 34.7 18,219 12.1 30 65 190
Coverdale 242.12 3,979 1,375 34.6 21,026 12.4 85 335 1,635
Town
Riverview 34.26 16,653 5,810 35.3 25,399 7.1 120 1,030 7,960
Dieppe 51.62 12,497 4,440 35.1 24,156 8.5 60 970 5,770
City
Moncton 142.37 59,313 23,805 37.5 22,671 10.1 295 3,905 26,080
Indian Reserve
Fort Folly 1st. Nat. 0.47 33 T T T T T T T
Census
Agglomeration*
Moncton 2152.67 113,491 42,625 36.4 22,771 9.7 890 8,480 49,095
New Brunswick  71569.23 738,133 271,155 36.1 20,755 15.5 25,990 69,580 256,680

1° (Primary sector); 2° (Secondary sector); 3° (Tertiary sector)
* Petitcodiac (Village) is excluded from the census agglomeration figures.
T Statistics Canada suppress the data if the total population in the area is less than 40 persons.
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4.5 Land Use

The land use map provides information on where water quaity might be affected by human
activities. Projections of these, based upon locd knowledge and past trends, can hep in
sdecting water qudity gods that take future development into condderation. Human activity
is the mgor factor for environmental degradation within the Petitcodiac River watershed.
This is due to the large urban population found in the Greater Moncton area that boasts a
population of 120,000 residents (see Table 8).

Table 8: Land use within the Petitcodiac River watershed

Land Use Category Area (Knr) Percent
Recreational 93,16 6,06
Indugtriad 11,28 0,73
Indtitutiona 12,26 0,79
Resdentid 149,5 9,73
Commercid 5,79 0,38
Farm 109,90 7,15
Woodland 1110,53 72,25
Wetlands 44,65 2,90
TOTAL 1537,07 km? 100.00

Approximately 72% of the land in the watershed is used for woodland purposes. The second
largest land use category, is the resdentid one with dmost 10%. This number should increase
in the next years due to the recent demographic trend and aso because of the economic
development occurring in the Greater Moncton area. As we dl know, Moncton is one of the
most dynamic regionsin the Atlantic Provinces (see Map B — Land Use).

4.6 Land Ownership

The land ownership data set identifies property owners within the watershed. This serves to
identify/classfy potentid gakeholders and future patners. Mot of the land within the
watershed belongs to private holders.  These private holders are mogly timberland
companies, and they own 82% of the watershed (Table 9). The other 18% belongs in part to
the crown and to the municipdities (Map C — Land Ownership).
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Table 9: Land ownership within the Petitcodiac River watershed

Ownership Area (Km?) Percent (%)
Private land - JD. Irving Limited 235,9 11,88
Private land - Southern NB Forest 987,9 49,74
Products Marketing Board

Private land - Southeast NB Forest 404,7 20,38
Products Marketing Board

TOTAL - PRIVATE LAND 1628,5 81,99
Crown land - Fundy License 289,87 14,59
Unassgned Crown land 0,9 0,05
Dead River 54 0,27
Municipd land 49,59 2,5
Provindd land 11,32 0,57
Federd land 0,6 0,03
TOTAL - OTHER 357,68 18
TOTAL ALL 1986,18 100

4.7 Ecoregions

What is an Ecoregion? An Ecoregion is a continuous geographicd area across which the
interaction of climate, soil, and topography are sufficiently uniform to permit the development
of amilar types of vegetation (Raven 1993).

Three Ecoregion types are found within the Petitcodiac River watershed. Three quarters of
the watershed (northern to mid-part) fdls into the Eastern Lowlands Ecoregion. The Eastern
Lowlands are generdly characterized by flat to gently rolling terrain. It dso has the lowest
precipitation leves in the Province and is home to fire-adapted species such as Jack pine and
black spruce. The plains leading up to the Caedonia mountain range are pat of the
Continenta  Lowlands Ecoregion, while the Cdedonia Mountains themsdves are categorized
by Southern Uplands Ecoregion. The Continental Lowlands ecoregion is noticegble by its
rolling terrain and its typicdly continental climate.  As for the Southern Uplands ecoregion,
the terrain is mountainous and temperatures are warmer than the Northern Uplands ecoregion
due to the generdly southerly aspect. For more information on local Ecoregions refer to Map
D.
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4.8 Sub-Watershed Planning Units

The Petitcodiac River watershed covers a vast area in southern New Brunswick. In order D
fecilitate the clasdfication process the watershed has been subdivided into 12 sub-watersheds

units (Table 10).

Table 10: Sub-watershed Units

Sub-watershed | Includes all waters draining to Surface

Unit Name Area (km?)

North River North River, McLoed Brook 264,2 kn

Bennett Brook Bennett Brook, Gordon Brook 44,49 kmg

Anagance River | Anagance River, Hayward Brook, Holms Brook 81,31 km@

Pollett River Pollett River, Babcock Brook, Colpitts Brook, Popple Intervale|314,4 knme
Brook and Webster Brook

Little River Little River, Pow Brook, Leaman Brook, Prosser Brook, Upham | 275,6 knm?
Brook and East Branch Little River

Turtle Creek Turtle Creek (including reservoir), Meadow Brook, East Branch | 1922 kn?
Turtle Creek, West Branch Turtle Creek and Dryden Brook

Main Petitcodiac| Petitcodiac River

River

Mill Creek Mill Creek 51.22 km@

Weldon Creek Weldon Creek, Cat Brook, Bull Creek, Wilson Brook, Peck Creek | 89.18 km?
and Demoiselle Creek

Halls Creek Humphrey’'s Brook, Cooks Brook, Ogilvie Brook, North Branch| 125,87 km?
Halls Creek, West Branch Halls Creek, Gorge Brook and Rabbit
Brook

Jonathan Creek Jonathan Creek 50,14 ke

Fox Creek Fox Creek 29,34 km@
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5.0 WATER QUALITY RESULTS FOR THE PETITCODIAC RIVER
WATERSHED

5.1 North River

NORTH RIVER WATERSHED I

PETITCODIAC AND MEMRAMCOOK RIVER WATERSHED
1:250 000
0 2.5 5
kilometres

ol € Brunswick

Your Environmental Trust Fund at Work!
Votre Fonds en Fiducie pour I'Environnement au Travail!

Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 264, 2 Km2
Principal settlements: Wheaton, Fawcett, Intervale, Glenvale, Hillgrove, Buckley

Principal waters: McLeod brook, North river
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Description:

Principal land uses

Total Area: 264, 2 km2
Farms: 98, 12 km2 37, 14 %
\Woodland: 85, 23 km2 32, 26 %
Residential: 48, 73 km2 18, 44 %

The North River is located in the northern part of the Petitcodiac watershed. In essence,
North River is the head of the Petitcodiac River sysem. The totd drainage area is 264 knv
and its man land use is geared towards agriculture. Except for fams and a golf course,
commercid development is non-exigent. The Pecific Junction area is characterized by some
forestry harvest but again this is kept to a minimum. Some cottages and resdences aso
border certain aress of theriver.

The physica habitat of North River would be consdered satisfactory. The stream subdtrate
was in consgderably good condition. It is made up largely of rock and cobble with minima
amounts of dit and sand in the river. Nonethdess, there was a sgnificant amount of dgae in
the water at the time this assessment was carried out.

Algee is a good indication of nutrient overload within this system. The most noticeable non
point sources of pallution within the North River are cattle/dary fams, and a golf course.
Farming has been going on in this area for centuries (1700's). It would be norma to see
elevated leves of nutrients and bacteria in these circumdtances. In many aeas dong this
river, farms border the river and in some cases cattle are allowed direct access to the river.

However, the mgority of the nutrient and bacteria peeks that occurred adong North River
occurred in either September or October.  Although there did not seem to be many cattle
grazing in the fidds, these devated levels could possibly be associated with manure Spreading
schedules.  Furthermore, September and October are usualy characterized by higher amounts
of precipitetion than the summer months, so this trandates into more nutrient and bacteria
runoff coming from fields and other areas such a golf courses. Nonetheless, the riparian and
overhanging vegetation dong certan areas of North River is consderably dense and would
more then likdy assg in kesping a portion of the runoff from actudly reaching the river, but
more aress like thiswould be needed to minimize surface runoff.

Southern New Brunswick in one of the ddest inhabited regions in Canada.  North River has
been the focus of extensve agriculturd ectivities for centuries.  Even throughout al of this
activity, the aguatic habitat of this river has remaned in rdatively good shape. With minima
changes, the nutrients and bacteria levels found in North River can be brought down to
adequate levels (Water qudity highlights for North River; Table 11).
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Table 11: Water quality highlights for North River

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Section Principal water quality Water test highlights
influences 1997-2001*
At Pacific Junction Road golf course, road runoff, Alkdinity, E-Cali, Sulphur,
Bridge (PWMG 9) forestry harvest, old dump Totd dissolved solid
Below route 112 bridge Alkdinity, Conductivity, E-
(PWMG 8) Coali, Hardness, Sulphur,
Tota organic carbon
Above route 880 crossing dairy/cattle farm, road Alkdinity, Chloride,
(PWMG 43) runoff Conductivity, E-Cali,
Sulphur, Tota dissolved
solid, Tota organic carbon
Below bridge on Morton dairy/cattle farm, corn and Alkdinity, Chloride, Clarity,
Road hay fidlds Conductivity, E-Cali,
(PWMG7) Sodium, Sulphur, Total
dissolved solid, Tota
Kjeldahl nitrogen, Tota
organic carbon
Above route 885 Bridge dairy/cattle farm, bank Aluminium, Alkdinity,
(PWMG 5) erosion Clarity, Conductivity, E-
Coli, Sodium, Sulphur, Tota
dissolved solid, Totd
Kjeldahl nitrogen, Totd
organic carbon
Bedow Tingley Hill bridge Golf course, Bennett Brook | Alkdinity, Chloride,
(PWMG 40) Conductivity, E-Cali,
Sulphur, Tota dissolved
solid, Tota organic carbon

Class B_ [0 All of North River above Route 880 crossng (PWMG 8)
Class C [ Above Tingley Hill (PWMG 40) up to Route 880 crossing (PWMG 8)

Recommended actions:

v work with locd fam owners to implement an Agro-conservation cdub in the
Petitcodiac area;

v' work with loca farmers to add cattle fencing aong streams and brooks that run

through their properties,

ingtalation of bank stabilization structures where bank erosion is evident;

work with locd famers and the Depatment of Agriculture and Aquaculture to

schedule manure spreading when monthly precipitations are the lowest (July, August);

v work with locd golf property owners to ensure that nutrients from these golf courses
don't end up in North River;

v" reduce and eventudly phase out the use of cosmetic pesticides.

AN
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5.2 Bennett Brook
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 44, 49 Km2
Principal settlements: Kinnear, Mannhurst, Fawcett Hill

Principal waters: Gordon brook
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Description:

Principal land uses

Total Area: 44, 49 km2
\Woodland: 13, 33 km2 29, 96 %
Residential: 7, 69 km2 17, 28 %
Agriculture: 12, 07 km2 27,13 %

Bennett Brook is a tributary of the North River, and it has a watershed area of 44 km2. Much
like the North River, Bennett Brook is mainly influenced by agriculture. The aguatic and
physica habitats would be consdered satisfactory in most areas. In certain aress, catle are
allowed direct access to the brook. In these locaions, sreamsde vegetation was usudly very
minima. This sad, the brook’s subgrate is mostly made up of smdl cobble, sand and some
glt.

In the uppermost portion of Bennett Brook watershed there is an auto wrecker Ste identified
on Conridge Road. It is Hill not known if this auto wrecker drains dl the cars fluid. This site
could be apotentia source of pallution for ground and surface waters in the area.

In addition to cattle farms accompanied by corn and hay fields, and an auto wrecker gSte, the
remainder of the watershed conssts mainly of afew scattered residentia units and forest.

One peculiar thing about Bennett Brook, is the high levd of chlorides found in the brook.
This is due to a nearby sdt spring tha is rich in chlorides and sodium.  This soring is of
natura occurrence due to the underlying geology (Water quality highlights for Bennett Brook;
Table 12).

The chdlenges found on this brook are basicaly the same as those found on North River.

With a minimum of work this brook could reach its full potentid in reation to its physca
and aguatic habitats.

Table 12: Water quality highlights for Bennett Brook

Section Principal water quality Water test highlights
Influences 1997-2001 *
Below old ford dte st springs, agriculture, auto | Aluminium, Alkdinity,
(PWMG 6 = PWMG 51) wrecker Cadmium, Cdcium,

Cadmium, Conductivity,
Chloride, Chromium, E-
Coli, Hardness, Sodium,
Antimony, Sulphur, Total
Califorms, Totd dissolved

solids
Near Confluence sdt orings, agriculture, auto | Antimony, Cadmium,
(PWMG 45) wrecker Chloride, Conductivity,

Chromium, E-Coli, Sodium,
Sulfur, Totd dissolved
solids

*For further information consult Appendix C at the end of this report.
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Recommended preliminary classification:

Class C [0 All of Bennett Brook above PWMG 6
Class B [1 Above PWNMG 45 up to PWMG 6

Recommended actions:

v work with locd fam owners to implement an Agro-consarvaion club in the
Petitcodiac areg;

v work with locd famers to add catle fencing dong streams and brooks that run

through their properties;

ingalation of bank stabilization structures where bank eroson is evident;

work with locd famers and the Depatment of Agriculture and Aquaculture to

schedule manure spreading when monthly precipitations are the lowest (July, August);

v do afollow up a auto wrecker site;

v" reduce and eventually phase out the use of cosmetic pesticides.

AN
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5.3 Anagance River

ANAGANCE RIVER WATERSHED I
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 81, 31 Km2
Principal settlements: Harper, Dunsinane, Anagance

Principal waters: Hayward brook, Holms brook
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Description:

Principal land uses

Total Area: 81, 31 km2

\Woodland: 54, 84 km2 67, 45 %
\Wetlands: 4, 27 km2 5, 25 %
Recreation: 5, 77 km2 7,1 %

Anagance River is located in the western most part of the Petitcodiac River watershed.  Its
watershed Sze is 81 kn?. This river is best described has being dow moving with a sandy/silt
bottom. The mgor portion of the Anagance River watershed is forested. With this in mind,
the man land use activity in this waershed is foredry. In the past few years forestry
activities have been more and more common near the headwaters west of Anagance. A few
private dwelings ae scatered throughout the watershed, and no noticesble indudrid
activities are present in the area.

The man waer qudity influences in the Anagance River watershed come from naurd
sources (see Table 13). For example, boggy areas dong the river affect the water quaity in a
natura way. In concluson, this watershed is a good example of what headwaters should ook
likein atypicd river sysem.

Hayward Brook and Holmes Brook which are tributaries of the Anagance have been the focus
of numerous sudies done by Environment Canada and JD. Irving Limited in collaboration
with the Fundy Modd Forest. These sudies looked at the effects of forestry activities on
aquatic ecosystems.

Table 13: Water quality highlights for Anagance River

Section Principal water quality Water test highlight
Influences 1997-2001 *

Above Route 895 Bridge Forestry, Bogs Cadmium, E-Cali,

(PWMG 001) Manganese, Totd Kjeldahl
Nitrogen, Tota organic
carbon

Above Confluence Forestry, Bogs Cadmium, E-Cali, Iron

(PWMG 002 & PWMG

050)

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class A [0 All of Anagance River

Recommended actions:

v’ promote best management practices for al future and current forestry operations;
v' promote the concept “keep clean water clean” (public education);
v" reduce and eventually phase out the use of cosmetic pedticides.
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5.4 Pollett River
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 314, 4 Km2
Principal settlements: Kay, The Glades, Elgin, Midland

Principal waters: Babcock brook, Colpitts brook, Popple Intervale brook, Webster brook
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Description:

Principal land uses

Total Area: 314, 4 km2
Farms: 37, 15 km?2 11.82%
Residential: 22, 70 km2 7,22 %
\Woodland: 214, 1 km2 68, 1 %

The Pollett River is located between the Villages of Petitcodiac and Sdlisbury. This system
has a watershed sze of 314 km?. Approximately 50% of the watershed is made up of
woodlots. A good portion of these woodlots is 4ill intact. It goes without saying that the
mgor activity in this watershed is forestry mixed with light agriculture. Cottages and private
dwelings dso border the Pollett. This river system encompasses the most pristine terrestrial
and aguatic ecosystems in the entire Petitcodiac River watershed (Table 14). The physica
habitat of this river is comparable to habitats found in the Miramichi River!

The uniqueness of this watershed has captured the interest of the Fundy Model Forest and
other groups, which carry out different studies on woodlot management and practices as well
as mantaning sudanable wildlife habitat within the watershed. An example of this is the
November 2001, Pollett River Watershed Project for Woodlot Owners.  This project is a joint
initiative between the Greater Fundy Ecosysem Research Group, the Southern New
Brunswick Wood Marketing Board and the Fundy Mode Forest.

Findly, the Pollett River watershed is the crown jewd of the Petitcodiac River watershed.
This watershed is a pefect example of how moderate development can proceed without
negdively affecting the aguatic ecosystem of a region. The ecotourism potentid of this area
is like no other in the Petitcodiac Rver watershed, and should be considered in order to help
maintain the long-term ecologica integrity of this watershed.

Table 14: Water quality highlights for Pollett River

Section Principal water quality Water test highlights
influences 1997-2001*
1 km above confluence Naturd influences As naturaly occurs
(PWMG 11)
East of Pollett Riv. Settlement | Natura influences As naturaly occurs
(PWMG 12)
At Mapleton Bridge Naturd influences As naturaly occurs
(PWMG 13)
At Church’s Corner Naturd influences As naturaly occurs
(PWMG 14)
Above Gordon Falls Naturd influences As naturaly occurs
(PWMG 68)

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class A O All of Pollett River

37

Petitcodiac Watershed Monitoring Group
Preliminary Water Classification Report



Recommended actions:
v" promote best management practices for dl future and current forestry operations;

v promote the concept “keep clean water clean” (public education);
v" reduce and eventudly phase out the use of cosmetic pesticides.
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5.5 Little River
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 275, 6 Km2
Principal settlements: Colpitts, Nixon, Parkindale, Prosser brook

Principal waters: Pow brook, Leaman brook, Prosser brook, Upham brook, East branch
little river
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Description:

Principal land uses

Total Area: 275, 6 km2
Farms: 44, 91 km2 16, 3 %

\Woodland: 157, 7 km2 57, 22 %
Residential: 36, 30 km2 13, 17 %

Little River, formerly known as Coverdde River, is located south of the Village of Sdisoury.

This river has a drainage area of 276 km?. The section of Little River above Colpitts
Settlement is mostly forested and moderate logging is practiced in the area. The section
below Colpitts Settlement is characterized by some agriculturd activities.

Like the Pollett River, Little River is a rddivey dean and unique sysem. Except for
important rain events, the water qudity in Little River is good (Table 15). Agriculturd runoff
might be the explanation for eevated E.coli counts found in the water during periods of high
ran. Again, as in other watersheds, some cattle have direct access to the river and some of its
tributaries. Some agricultura lands aso directly border the banks of the river therefore bank
erodon is vigble dong tributaries and Little River itsdf. This dtuation increases the chance
for surface runoff since no buffer zones are in place to dow down the flow.

Unlike other watersheds that ae affected by agricultura activities, the Little River shows
relatively good water quality except for heavy ran events. Findly, the physicd and aguatic
habitats of this river are in good shgpe and with minimum modifications, the water qudity of
this river has the potential of being as pristine as the Pollett River's.

Table 15: Water quality highlights for Little River

Section Principal water quality Water test highlights
influences 1997-2001*

PWMG 41 (Below Prosser agriculture, forestry E.cali
Brook)
PWMG 17 (Little River @ agriculture, forestry E. cdli
the confluence)
PWMG 57 (Below Mitton Naturd influences As naturdly occurs
brook confluence
PWMG 69 (Prosser Brook Naturd influences As naturaly occurs
above Little River
Confluence)
PWMG 18 (Prosser Brook @ | Naturd influences As naturaly occurs
the confluence)

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class B O All of Little River
Class A O All of Prosser Brook
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Recommended actions:

v" promote best management practices for dl future and current forestry operations;

v work with locd fam owneas to implement an Agro-consavetion club in the
Petitcodiac area;

v work with locd famers to add catle fencing dong streams and brooks that run

through their properties,

enhance buffer zones where needed,;

reduce and eventualy phase out the use of cosmetic pesticides.

AR
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5.6 Turtle Creek
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 192, 2 Km2
Principal settlements: Coverdale, Turtle creek, Berryton, Rosevale

Principal waters: Meadow brook, East branch turtle creek, West branch turtle creek,
Dryden brook
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Description:

Principal land uses

Total Area: 192, 2 km2

Residential: 18, 72 km2

9,74 %

Woodland: 144, 7 km2

75, 29 %

Turtle Creek is dtuated near the Town of Riverview and the head pond above the Turtle
Creek dam provides the main supply of drinking water for the tri-community area (Dieppe,

Moncton, Riverview).

The reservoir is 15,000 hectares in size and is protected under the

Provincid Watershed Protected Area Designation Order, which puts drict limits on the type
of activities that can be done within 75 metres of the resarvoir. The Turtle Creek watershed is

manly forested and managed by the City of Moncton.

qudlity for Turtle Creek refer to Table 16.

Table 16: Water quality highlights for Turtle Creek

For further information on water

Section Principal water quality Water test highlights
influences 1997-2001*
PWMG 19/PWMG 74 (@ | pump house, reservoir Ammonia, Cadmium, Iron,
bypass channd by pump Manganese

house)

PWMG 42 (Above route
910 bridge)

reservoir

Asnaturdly occurs

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class AP O Turtle Creek watershed

Recommended actions:

v follow provincid regulaions on watershed protection for designated drinking areas for
the entire watershed.
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5.7 Main Stem Petitcodiac River
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 2000 Km2
Principal settlements: Moncton, Riverview, Dieppe, Petitcodiac, Salisbury

Principal waters: Petitcodiac river
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Description:

The Petitcodiac River is the main stem of the watershed; it has a drainage area of over 2000
km2.  The numerous tributaries of the Petitcodiac River run through a variety of different
natural and anthropogenic environments.  Quantitively, these environments affect and in turn
make up the water qudity of the Petitcodiac River (Table 17). Stating a the Village of
Petitcodiac, the river runs through the Village of Sdisbury, the Town of Riverview and the
For example, dong the shores of these mgor setlements we find
agriculturd activities, forestry, reddentid developments, a causeway, and sewage lagoons
(effluent pipes) etc. Long sections of the Petitcodiac River have virtudly no buffer zones and
some of the small tributaries that run into it are badly degraded.

City of Moncton.

Table 17: Water quality highlights for Main Stem Petitcodiac River

Section of Main
Petitcodiac River

Principal water quality
Influences

Water test highlight
1997-2001 *

Above Rte 905 bridge
(PWMG 3)

road runoff, commercia and
resdentia development,
agriculture

Alkdinity, Chloride,
Conductivity, E-Cali, Feca
Califorms, Iron, Sodium,
Sulphur, Totd Coliforms, Tota
Kjeldahl nitrogen, Tota
organic carbon

Old TCH bridge
(PWMG 4)

sewage lagoon, road runoff

Aluminium, Chloride, Clarity,
Conductivity, E-Cali, Feca
Califorms, Iron, Sodium,
Sulphur, Totd coliforms, Tota
dissolved solid, Totd kjeldahl
nitrogen, Total organic carbon

PWMG 65 @ new TCH

agriculture, road runoff

Alkdinity, Chloride,
Conductivity, E-Coli, Sodium,
Sulfur, Totd dissolved solids

Near Confluence of Pollett

agriculture, bank eroson

Alkdinity, Chloride,

River (PWMG 10) Conductivity, ECoali, Sodium,
Sulphur, Tota dissolves solids,
Tota organic carbon

30m below covered bridge agriculture, sawage lagoons | Alkainity, Chloride,

(PWMG 66) Conductivity, E-Cali, Sodium,
Sulphur, Totd dissolved solid

Above French Brook agriculture, fording Site, E-coli, Sb, Sulfur,

(PWMG 15) road runoff

Below Rte 112 sewage lagoon, agriculture E-Cadli

(PWMG 16)

50m above route 112 bridge | road runoff, sewage lagoon, | Cacium, E-Cali, Sulfur, Zinc

(PWMG 67) agriculture

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class C [0 between PWMG 3 and PWMG 4
Class B [1 between PWMG 4 and PWMG 65
Class B [1 between PWMG 65 and PWMG 10
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Class B [1 between PWMG 10 and PWMG 66
Class B U between PWMG 66 and PWMG 15
Class B [1 between PWMG 15 and PWMG 16
Class B [1 between PWMG 16 and PWMG 67

Recommended actions:

v

AN

ANANIN

work with locd fam owners to implement an Agro-consarvation club in the
Petitcodiac River areg;

work with loca famers to add cattle fencing dong streams and brooks tha run
through their properties;

enhance buffer zones where needed;

monitor sewage lagoons and wastewater discharges to ensure that they do not
contaminate the river;

ingalation of bank stabilization structures where bank erosion is evident;

better manage al tributaries emptying into the main stem Petitcodiac River;

reduce and eventually phase out the use of cosmetic pesticides.
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5.8 Mill Creek
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 51, 22 Km2
Principal settlements:Riverview

Principal waters: Mill creek
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Description:

Principal land uses

Total Area: 51, 22 km2
\Woodland: 28, 13 km2 54, 92 %
\Wetlands: 2, 73 km2 5, 33 %

Residential: 10, 22 km2 19, 95 %

The Mill Creek watershed is located in the Town of Riverview. This system has a watershed
area of 51 kn?. Activities within this watershed include; the Dobson hiking trall, the Town of
Riverview cross country ski trails, snowmobile trails, and forestry. This creek is fortunate in
having its own watershed group. Since 1999, a group of citizens have joined ther efforts in
protecting and in certain cases restoring parts of this watershed. During the past years, this
group has indaled adequate fording Stes for ATV’s, done some bank stabilization work, and
creeted public awareness on the issues surrounding this watershed.

In the lower parts of Mill Creek near the confluence with the Petitcodiac River, the physica
habitat is very dglty and the surrounding vegetaion is modly grassy and dmilar to the
vegetation found dong the shores of the Petitcodiac River below the causeway. This area is
aso under tidd influence twice a day. Approximately one to two kilometres upsream from
the confluence, the physcd habitat changes dramaicdly with rocky substrate and mixed
forests.

A unique feature to Mill Creek is an old dam located two kilometres from the confluence.
This structure was built in the 1950's by the Department of Defence as an atificid reservoir
to be used in case of forest fires. The dam is gpproximately 40 metres long by 7 metres high
and the reservoir is backed up one kilometre behind the Structure.  This structure does not
provide fish passage.

The mgority of the Mill Creek watershed is forested, but recent wood cutting operations and
resdentiad development above the dam have changed somewhat the landscape of this region.
Severe bank eroson and sediment input coming from poorly congructed roads are
responsble for the large fine sediment depogts in the creek and water qudity issues (Table
18). Further more, inadequate culvert indalation on certain sections of Mill Creek add to the
sediment problem and in some cases prohibit fish passage.

Like other creeks and rivers in the Petitcodiac River watershed, Mill Creek has the potentia
to have functiond ecosystems either be aguetic or terredtrid improvements. The fact that this
creek has a group of concerned citizens working towards the rehabilitation of this area is a
podtive sep in the right direction. For more information see the Mill Creek Watershed
Group Assessment Report (Matchim, 2001).
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Table 18: Water quality highlights for Mill Creek

Section of Mill creek

Principal water quality
influences

Water test highlights
1997-2001 *

Bedow Fine Glen Highway
(PWMG 63)

foredtry, resdentia
development, road runoff,
bank erosion

Aluminium, Clarity, E-Caoli,
Iron, Total Kjeldahl
nitrogen, Tota organic
carbon

Bdow Resarvoir
(PWMG 20)

dam, forestry, bank erasion,
road runoff (sand & Silt),
resdentia

Aluminium, E-Cali, Iron,
Tota Kjeldahl nitrogen,
Totd organic carbon,
Turbidity

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class B O for dl of Mill Creek

Recommended actions:

AN NN

operations,

ANENEN

conserve and enhance the creek’ s buffer zones;
remediate al obstructions to fish passage (Mill Creek dam, Pine Glen road culvert);
encourage best management practices adong new commercid and

developments (ex. berms & stormceptors®);

AN

indalation of habitat improvement structures,
reduce and eventudly phase out the use of cosmetic pesticides.
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5.9 Weldon Creek
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Prepared by the PWMG, Pascal Levesgue GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 89, 18 Km2
Principal settlements: Weldon, Steevescote, Salem, Memel, Curryville

Principal waters: Cat brook, Bull creek, Wilson brook, Peck creek, Demoiselle creek
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Description:

Principal land uses

Total Area: 89, 18 km2
\Woodland: 51, 65 km2 57, 92 %
Residential: 24, 30 km2 27, 25 %

Wedon Creek is located near the Village of Hillshorough in Albert County. It has a drainage
area of 89 kn?. Like Mill Creek, the lower part of this system is affected by tide twice at day.
The physcd habitat in this area is smila to the shores of the Peitcodiac River.
Approximately 1-2 km upstream from the confluence, the subsgrate is composed of mostly
rocks and gravel. The geology of Weldon Creek is different from other rivers and creeks that
we've described, with protrusons of red sandstone throughout the stream’s bottom and the
cliffsthat border the edge of the creek.

Activities within the lower and middle parts of this watershed are minima, with a few hobby
fams, amndl-scde forestry operations and a few private dwdlings. The upper pat of the
watershed is forested and seems to be void of forestry activities (Table 19 — Water qudity
highlights for Weldon Creek).

Water quality highlights:

Table 19: Water quality highlights for Weldon Creek

Section of Weldon creek Principal water quality Water test highlights
influences 1997-2001*
Sdem @ covered bridge Naturd influences Cadmium, E-coli, Sulphur
(PWMG 32)

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:
Class A U for dl of Weldon Creek
Recommended actions:
v promote best management practices for dl future and current forestry/agriculture
operations;

v’ promote the concept “keep clean water clean” (public educetion);
v" reduce and eventually phase out the use of cosmetic pesticides.
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5.9.1 Halls Creek Watershed
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 125, 87 Km2
Principal settlements: Cherryfield, Mapleton, Tankville, Moncton

Principal waters: Gorge brook, Ogilvie brook, Rabbit brook, West branch halls creek,
North branch halls creek, Humphrey's brook
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5.9.2 West Branch Halls Creek

Map: - see Hals Creek watershed
Description:

West Branch Hals Creek is a tributary of the Hals Creek watershed, which covers 126 knm?.
Two mgor tributaries enter this creek and they are; + Gorge Brook and 2 another unnamed
tributary that flows west of Magnetic Hill area.  This section of the Hals Creek watershed is
ggnificantly impacted by human activities Reddentid, commercid, and public development
ae catered throughout the watershed (ex: Magnetic Hill complex, Golf course,
Campgrounds, Quarries, Farms, Nature Parks, Residential dwellings, etc.).

Point and non-point sources of pollution are found in dl sections of this brook. Numerous
evidence of sewage cross connections around the Mapleton Road area have been identified
when the sorm sewer system is surcharged. A series of smal ponds located between
Mapleton Park and the Trans Canada Highway were formdly used as sewage lagoons until
1980. It is unclear if these lagoons are Hill affecting the water quaity of West Branch Halls
Creek in a negative way. These lagoons should be targeted for further water qudity studies
(see Table 20 for water quality results).

The creation of Mapleton Park has aso added sediments into the creek. The congtruction of
footpaths and the cutting of trees have contributed in pat to the creek’s dltation problem.
Other sources such as bank eroson, quarying, and inadequate culvert inddlation dl
contribute to the input of fine sediment within West Branch Halls Creek.

Gorge Brook, one of the man tributaries of WB Hals Creek runs through 2 quary
operations. It has been noted during rain events that a sgnificant amount d sand and st are
washed out of these areas into Gorge Brook and subsequently into WB Hals Creek. The
unnamed tributary that runs through the Magnetic Hill Golf Course dso seems to cary a large
amount of fine sediment into the creek.

Further more, debrisgarbage is aso scattered a numerous locations throughout the creek.
For example, old discarded vehicles (junk yard dong Gorge Brook); old cement pads and
sdewalk litter the creek at saverd locations.

Severd obgructions have been surveyed in the creek ranging from inadequate culvert
inddlations to controlled openings that dlow flow/fish passage only when needed. For
example, an inadequate culvert was surveyed on one of the TCH off ramps, the structure was
ingaled approximately 80 centimetres above the water line.

On a pogtive note, for the most part, the riparian vegetation surrounding the creek is adequate
and provides a sgnificant amount of cover to the creek. Fish life was dso observed in West
Branch Hals Creek, the fish spotted there were mostly Chub and White Suckers.  Further
upstream, in the Gorge Brook tributary, there were aso considerable amounts of Brook Trout
spotted in the watercourse.  With modifications made to culverts, blockages, sewer lines and
fine sediment input amongst other things, this creek’s ecosystem could prosper in a much
healthier set of circumstances.
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Table 20: Water quality highlights for West Branch Halls Creek

Section Principal water quality Water test highlights
influences 1997-2001*
Above Briardale Street urbanization, sorm sewers, Alkdinity, Conductivity,
(PWMG 27) resdentid, road runoff, golf E.coli, Fecd coliforms, Iron,
course, quarries, farms, game | Manganese, Total dissolved
farm solid, Total Nitrogen
At Wheder Boulevard old sawage lagoon, sorm Aluminium, Alkdinity,
(PWMG 26) sewers, urbanization, road Clarity, Conductivity, E.coli,

runoff, nature park, tide,
residentia

Fecd coliforms, Tota
coliforms, Iron Manganese,
Tota dissolved solid, Totd
Kjeldahl nitrogen, Totd
Nitrogen, Phosphorus,
Turbidity

* For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class C for dl of West Branch Halls Creek

Recommended actions:

v’ gtop sediment input in Gorge Brook coming from loca quarry operations;
v’ stop sediment input in WB Halls Creek coming from old Westlane pits;
v' cdean up debrisgarbage entering the brook from junk yards or from illegd

dumps,

<

through their properties (Gorge Brook areg);

ANANENENEN

work with loca farmers to add cattle fencing along streams and brooks that run

replace and/or fix culverts that impede fish passage;
conserve and enhance the brooks buffer zones;
ingalation of bank stabilization structures where bank erosion is evident;

modify storm water infrastructure to accommodate high rain events,

extend water sampling to include old sewage lagoon to see if lagoons are dlill

contaminated and contribute to the creek’ s high bacterialevels,

<\

developments (ex. berms & stormceptors®);
v" reduce and eventually phase out the use of cosmetic pesticides.

encourage best management practices dong new commercid and residentiad
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5.9.3 North Branch Halls Creek

Map: - see Hals Creek watershed
Description:

North Branch Hdls Creek is a mgor tributary of Hadls Creek and is subject to tidd
influences. NB Halls Cresk aso has one mgor tributary, which is Ogilvie Brook. The tota
watershed area for NB Hals Creek including Ogilvie Brook is approximately 15 kn?.
Induded in this sub-watershed are two human made reservoirs, which are MclLaughlin
reservoir (0.8 kn?) and Irishtown reservoir (1.0 kn®). The MclLaughlin reservoir was
inaugurated in 1914 and is ill used today as a backup water supply for the City of Moncton.

The Irishtown reservoir was put online in 1979 and served as a potable water supply for 25
000 people. Today the reservoir is part of the Irishtown Nature Park and is no longer used as
a drinking water source. North Branch Hals Creek is influenced by tide. The head of tide is
approximately 700 metres above he Crowley Farm Road. The sediments found in this area
are dmilar to those in the Petitcodiac River. As we go further up in the system, the subgrate
ismostly composed of cobble, and a moderate amount of sand.

The buffer zones adong the mgority of this creek provide excdlent shade and gtability for this
watercourse even though a few clear cutting operations have been surveyed to be very close to
the creek’s edge. Below the TCH where Ogilvie Brook flows into NB Hals Creek, it was
noticed that the waters coming from Ogilvie had a green tinge to it. Green dgae were dso
noticed in the main channd of NB Hdls Creek down stream from its confluence with Ogilvie
Brook. Further water sampling of Ogilvie Brook should be undertaken in 2002, since there is
a golf course and an indudrid park near the headwaters of this watercourse (possible nutrient
source ?).

On each abutment of the TCH various garbage and debris are scattered. This debris ranges
from old truck tires to smdl garbage. This materid is sad to have been left there after the
TCH condruction.

Wae man bresks might have contributed to an important amount of fine sediment
originating from a smdl tributary dtuated on the true left bank beow MclLaughlin reservoir.
An old quarry that borders this tributary may aso be adding sediment into the creek. Further
more, inadequate fording dStes have adso been documented and where determined to be
another source of sediment input.

A gmdl-unnamed tributary that flows into McLaughlin reservoir is the mogt pridine
watercourse of the watershed. The substrate is composed mostly of black rocks and rubble.
Wildlife such as beavers inhabit the area and their presence is evident from their numerous
beaver lodges. Reddentid and commercid developments have been kept to minimum and
this is the main reason why this watercourse is in good shape. In addition to the Irishtown
Nature Park, the North Branch Halls Creek area would make an exceptiond green space to
add to Moncton's linear foot/bike path. Its variety of marshes, forests, animas and terrain
would make it an ided area for dl sorts of nature activities. See Table 21 for more water
qudlity information.
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Table 21: Water quality highlights for North Branch Halls Creek

Section Principal water quality Water test highlights
influences 1997-2001*
Upstream from TCH (PWMG | old quarry, water mainleaks, | Alkdinity, E.coli

28)

McLaughlin reservoir ?,
inadequate fording sites (bank
erosion), clear cutting,

garbage

Just above confluence on
Crowley Farm Road (PWMG
64)

tide, road runoff, wetlands,
clear cutting, garbage,
inadequate fording Stes (bank
eroson), water main lesks,
Oqilvie Brook (Golf course?)

Alkdinity, Chloride, Iron,
Conductivity, E.coli,
Manganese, Suspended
Solids, Phosphorus, Turbidity

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class B [1 Upgream from Trans-Canada Highway
Class C U Downgtream from Trans-Canada Highway

Class B 0 Ogilvie Brook and McLaughlin reservoir area

Recommended actions:

AN NN

erosion was surveyed;

AN

AN NANIAN

create adequate fording Sitesat ATV crossings,
mitigate the impacts of the quarry a Crowley Rd.;
fix exiging water main lesks,

plant vegetation and place bank stabilization structures at areas where excessve

56

conduct water sampling in Ogilvie Brook to identify sources of excessive nutrients,
ensure that the wetlands located immediately upstream and downstream from Crowley
Farm Rd. are conserved;

clean up garbage dong the brook (especidly around TCH abutments);

encourage the creation of conservation areas/green spaces,

conserve al wetland aress;
reduce and eventudly phase out the use of cosmetic pesticides.
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5.9.4 Halls Creek (Main stem)

Map: - see Hals Creek watershed
Description:

This section of Halls Creek is stuated downstream from North and West Branch Hdls Creek
confluences. This section of Hals Creek is heavily influenced by tidd action. The subsrate
congsts mogly of sand and sit. The lower pat of Hals Creek has been modified from its
origind path severd times. The mogt recent change is attributed to the congruction of
Wheder Boulevard in 1983. Condruction of two bridges in 1978 and 1983, one linking
Leger Corner to Moncton; Man Street to the Shediac four lane, have dso modified Hals
Creek’s dream bed. Mogt of the wetlands in this area (Hals Creek estuary) have been
severdy impacted by urbanization, in particular, road condruction. Part of I'Universté de
Moncton was constructed directly on awetland that used to border Hals Creek. This same
wetland was used as a dump by the City of Moncton in the 1960's. The regulations of the
time were followed, and the dump was capped off. Leachate can ill be seen to this day
lesking out of the bank aong this section of Hdls Creek (Table 22 — Waer qudity
highlights).

Water quality highlights:

Table 22: Water quality highlights for Halls Creek (Main stem)

Section Principal water quality Water test highlights
influences 1997-2001*
Halls Creek near confluence road runoff, Rabbit Brook, Aluminium, Alkdinity,
(PWMG 44) West Branch Halls Creek, E.cali, Iron, Manganese,

North Branch Halls Creek, Phosphorus, Turbidity
urbanization, leachate,
wetlands, storm sewer
outfalls, beavers, old city
dump site, tide

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:
Class C [0 Hdls Creek near confluence
Recommended actions:

v diminate point and nonpoint sources of pollution coming from Rabbit Brook, West
and North Branch Halls Creek;

eliminate leachate coming from old dumpsite (UdeM soccer and softbdll fieds);
protect/enhance wetlands,

modify storm water infrastructure to accommodate high rain events,

reduce and eventudly phase out the use of cosmetic pesticides.

DN NN
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5.9.5 Rabbit Brook

Map: - see Hals Creek watershed
Description:

Rabbit Brook is atributary of Hdls Creek. It has a watershed area measuring 29 kn? and is a
watercourse that is highly influenced by urbanization. A physcd habitat survey of this brook
indicates tha it is condgderably degraded. Sediment depostion and sltation due to urban
gorawl and development are mgjor issues for the physica habitat of Rabbit Brook.

The mgority of the brook’s subgrate is made up mainly of fine sediments, which is knee deep
a cetan aess. This sediment originates from multiple sources such as bank erosion, storm
sewer outlets, inadequate culvert ingalation, dreambed modification and piping.  Storm
sewer outlets carry large amounts of sand and Slt during ran events Bank eroson is
associated with inadequate culvert ingdlation (ex. sSze, height from the stream bed, etc.), and
from modification of the brook’s streambed to accommodate urban development. Piping of
the upper parts of Rabbit Brook is another cause for sedimentation. When piping a
watercourse, the pipe changes the hydrodynamics of the brook and in turn this accelerates the
water velocity during rain events or snow mdting leading to unnaturd stresm bank widening
(scouring) thus leading to bank erasion.

A number of obgtructions are adso associated with Rabbit Brook. These obstructions were
mogt often caused by debris discarded into the brook. Again these obstructions create large
aress of sediment deposition that act Smilar to a settling pond. These retention areas can span
hundred of metres upstream.

Indications of sawage cross connections were aso noticed aong various portions of the brook
(scent and vishble evidence). These cross connections explain in part the high Ecoli readings
found within this brook (Table 23). Leacheate was dso observed adong certain areas of the
dream bank, mostly bordering the property with PID #00755116. Infilling with unknown
materials on this property up to the stream’s edgeis of concern.

Rabbit Brook is a typica urban stream that has been abused and taken advantage of during the
past years. As mentioned previoudy, this brook has suffered piping, sewage input,
urbanization, etc., but there is ill hope for this urban sream. The Beaverbrook eementary
school and a smdl group of locd resdents are fighting for its safekeeping and they have
saved it many times againgt destruction to accommodate development. Even though the
brook has suffered through the years, its flow remains srong.  With some help this brook can
become vibrant again. Wildlife of dl sorts have been spotted near this brook (ex. muskrat,
beaver, deer etc). With a dgnificant improvement of its water qudity, fish like trout and
sdmon might just be able to reclaim this habitat.

Water quality highlights:
Three different locations were sampled on Rabbit Brook. The uppermost sampling Ste was
Situated above Mapleton Road (PWMG 25), the second above Cedar Street (PWMG 70) and

the third one at the confluence of Rabbit Brook (PWMG 24) just before it goes under Whedler
Boulevard.
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Table 23: Water quality highlights for Rabbit Brook

Section Principal water Water test highlights
quality influences 1997-2001*
Above Mapleton Rd. | urbanization, sorm Alkainity, Chloride, Conductivity, Copper, E
(PWMG 25) sewer outfdls, piping | cali, Fecd coliforms, Totd coliforms, Iron,
Phosphorus, Turbidity

Above Cedar St. resdentid, Alkdinity, Chloride, Conductivity, E-coli, Iron,
(PWMG 70) ubanization, sorm Sodium, Tota dissolved solid, Tota Nitrate.

sawer outfall, bank

de-gabilization,

infilling, piping, road

congtruction, road run

off
Rabbit Brook resdentid, sorm Aluminium, Alkdinity, Chloride, Clarity,
Confluence above sewers outfal, Conductivity, Copper, E-coli, Fecd coliforms,
Wheder Blvd. leechate, infilling, Totd coliforms, Iron, Manganese, Totd kjeldahl
(PWMG 24) road run off nitrogen, Phosphorus, Turbidity

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class C for dl of Rabbit Brook

Recommended actions:

v' fix dl sawer cross connections entering the brook;
v inddlation of bank dabilizetion <ructure dong the propety with PID
#00755116;

v remediate dl obstructions to fish passage (culverts);
v where excessve eoson has been

gructures,

AN

identified ingal bank gabilisation

clean up garbage and discarded vehicles,

AN NI NN

<\

encourage best management practices dong new commercid and residentiad
developments (ex. berms & stormceptors®);

conserve and enhance the brook’ s buffer zones,

daylighting the upper sections of the brook;

modify sorm water infrastructure to accommodate high rain events,

ingdlation of habitat improvement dructures when water qudity is up to an
acceptable standard,;

reduce and eventudly phase out the use of cosmetic pesticides.
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5.9.6 Humphreys Brook

Map: - see Hadls Creek watershed
Description:

Humphreys Brook is a tributary of Hals Creek. The watershed area of Humphreys Brook is
38 km2. One lake is adso present in this watershed (Aero Lake) which as an area of 1,8 kim?.
Like Rabbit Brook this watercourse is also consdered an urban stream. In the upper parts of
this watershed we find a golf course, the Greater Moncton Airport complex and the Caedonia
Industrid Park. This brook’s main influences include the presence of a dam (9,1 metres wide
X 4,7 metres high x 7,6 metres deep) and a scrap yard that borders and encroaches the
watercourse.  The dam is Stuated under Mill Road and is approximately 3 km upstream from
the brook’s confluence with Halls Creek. The scrap yard is located 50 — 100 metres upstream
from the dam on the true right bank. Also directly below the Mill Road dam on the true right
bank is atextile Mill.

The subdrate of the brook directly upstream from the dam is made up mainly of dlt with
some sand. This is the accumulation of subdtrate since the 1923 when the dam was built.
Further upstream as the influence of the dam becomes less apparent the subdtrate and the
genera habitat of the brook improve dramaticaly.

As for the scarp yard, there are large amounts of debris found within the brook. This debris
ranges from large blocks of cement, congtruction/demolition materid and scrap metd located
on the banks and directly within the brook. Miscellaneous garbage is dso found scattered
over the middle and lower parts of the brook.

Another factor thet influences water quality, is sewage cross connections. Two pipes have
been surveyed, one directly above the dam and the other 10-15 metres below the dam. The
latter demondrates visble and physical signs of sewage cross connections. At certain times
during the summer of 2001, fabric materid has been spotted entering the brook via a pipe
coming from the textile mill. More pipes (dorm sewers) entering the brook have been
surveyed around the Caledonia Industrial Park, but no evidence of sewage contamination was
noticed.

In the tidd pat of Humphreys Brook, wetland destruction and snow dumping aso cause a
threat to water quality. Nearby wetlands have been targeted by developers to be infilled and
used as snow dumps during the winter months. During the summer these wetlands are infilled
with dl sorts of unknown fill materia that could possbly be laced with toxic substances. In
addition to infilling, the loss of these wetlands diminishes the environment's capecity to filter
and clean its waters (surface and ground). When snow dumping is not going on within
wetlands, it isjust digposed of directly into the brook (tidal area).

With a few changes like removing the dam, fixing cross connections and a generd dream
clean up, Humphreys Brook could once again become vibrant with life.  With no obstruction
and good water quality, fish would certainly return to this area.  Wildlife such as beavers and
deer have been spotted in an around Humphreys Brook. Locd citizens suggest that trout was
ill caught in the upper parts of Humphreys Brood as recently asthe mid 1980's.
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Water quality highlights:

Three sites were samples between 1997 and 2001. The upper most site was PWMG 30 at the
Trans-Canada Highway, the second was Stuated below the dam at Mill Road Bridge and the

third was sampled 50 metres upstream from the Lewisville Road bridge (Table 24).

Table 24: Water quality highlights for Humphreys Brook

Section Principal water Water test highlights
quality 1997-2001*
influences
Above TCH Aluminium, Alkdinity, Chromium, E-coli, Iron,
(PWMG 30) Manganese, Lead, Total Kjeldahl nitrogen, Tota
organic carbon, phosphorus

At Mill Road dam, storm sewer | Aluminium, Alkainity, Conductivity, Chromium,
Bridge outfals, Copyper, E-cali, Fecd coliforms, Iron, Manganese,
(PWMG 29) urbanization, Lead, Total Coliforms, Tota Kjeldahl nitrogen, Tota

resdentid, organic carbon, phosphorus, Turbidity, Dissolved

textile oxygen

manufacturing

plant, scrap yard,

road runoff
Above urbanization, Aluminium, Arsenic, Cadmium, Chromium, Iron
LewisvilleRoad | resdentid, sorm | Ammonia, Nickel, Lead, Suspended solids, Tota
(PWMG 54) sewer outfdls, Kjeldahl nitrogen, Totd organic carbon, Phosphorus,

snow dumping, Turbidity, Zinc

road runoff, tide

*For further information consult Appendix C at the end of thisreport.

Recommended preliminary classification:

Class C for dl of Humphreys Brook

Recommended actions:

v" remove Mill road dam,
v' clean up debris entering the brook from scrgp yard (Tri-Province Enterprises)

and other sources;

ANANENENAN

fix al sewer cross connections entering the brook;

discontinue snow dumping in wetlands (MacAleese Ln.; Dowd &t.);
discontinue direct snow dumping within the brook aong Lewisville Rd;

stop wetland destruction and rehabilitate wetland areas bordering the brook;
encourage best management practices dong new commercid and resdentid

developments (ex. berms & stormceptors®);

A NRNERN

Temind,;
v" reduce and eventually phase out the use of cosmetic pedticides.

conserve and enhance the brook’ s buffer zones,
create adequate fording sites aong the brook;
minimize impacts of the ongoing condruction of the new Moncton Airport
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5.9.7 Jonathan Creek and Jones Lake

JONATHAN CREEK WATERSHED

PETITCODIAC AND MEMRAMCOOK RIVER WATERSHED
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Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 50.14 Km2
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Description:

Principal land uses

Total Area: 50, 14 km2
\Woodland: 5, 22 km2 10, 41 %
Industrial: 4, 59 km2 9, 15 %

Residential: 20, 97 km2 41, 82 %

The Jonathan Creek watershed area is gpproximately 50 kn?. The middle and upper stretches
of the creek are modly forested area (Gilliss 2001). The lower reaches lie within the
Moncton City limits. In this area, the creek reaches Jones Lake after flowing through
Centennid Park, which serves as a mgor recregtiond area for the resdents of Moncton and
surrounding communities, and the Centennid Pond.

Water samples for Jonathan Creek have been collected by the Jonathan Creek Committee
coordinator since 1999. The mgority of the results presented in this report for Jonathan
Creek come from the Jonathan Creek Committee Fish Habitat Restoration Project Report
(Gilliss, 2001).

Urbanization, and some agriculture are the mgor impacts on Jonathan Creek’'s waters.  Gilliss
(2001) notes that the creek comes directly in contact with the farmed fields in certain aress,
but the latter don't seem to affect water qudity in that region. Urbanization has a more
noticesble impact on water qudity due to the creek’s proximity to the Moncton Indudtrid
Pak and dso from resdentia/commercia storm sewer outlets that discharge into the creek.
Fine sediments characterize the physical habitat for the lower reaches of the creek. This
sediment originates from bank eroson and runoff coming from ditches.  Furthermore, fish
passage is adso restricted because of two bariers located at the outfals of Centennid Park
Pond and Jones Lake. These barriers have serious impacts on anadromous fish species like
Trout and Sdmon that can't access potentiad spawning grounds upstream.  Modifications to
these two structures to permit fish passage should be considered by locd authorities.

Jonathan Creek has had its own watershed group since 1999. The mandate of this group was
to rehabilitate fish habitat and water qudity in the creek. They have inddled severd fish
habitat restoration structures and done bank dabilization work throughout the watershed.
Snce the implementation of these dructures, water quality parameters such as E.coli have
been on the decline for the mgority of Jonathan Creek above the park (Table 25). In the
summer of 2001 the City of Moncton undertook the construction of a 8696 m? wetland that
borders Jonathan Creek within Centennid Park. This artificid wetland will serve as a naturd
filter for sorm sewer run-off. Through the years this creek as showed a lot of potentid.
Continued attention and rehabilitation of the downstream portion of dnathan Creek should be
consdered to fully rehabilitate this ecosystem.
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Water quality highlights:

Table 25: Water quality highlights for Jonathan Creek and Jones Lake

Section

Principal water quality
influences

Water test highlights
1997-2001*

JON 1A —bdow Pacific
Junction Rd.

foresiry, resdentid, road
runoff

E.coli, Chromium, Iron,
Aluminium, Zinc

JON 1B — below Rogers Rd.

forestry, resdentid, road
runoff

E.coli, Chromium, Iron,
Aluminium, Totd Phosphorus

JON 2 — below Berry Mills
Rd.

road runoff

E.cali, Chromium, Iron,
Aluminium, Zinc

JON 3 —below new TCH

building of new TCH, road
runoff

E.cali, Chromium, Iron,
Aluminium

JON 4 — a Westmorland

forestry, city dump

E.coli, Chromium, Iron,

Wedte facility Aluminium, Zinc, TOC, Totd
Phosphorous

JON 5 — below Berry Mills forestry, bank eroson E.coli, Chromium, Iron,

Rd.(2) Aluminium, TOC

JON 6 — tributary entering catlefarm, resdentid E.coli, Chromium, Iron,

Jonathan Creek @ Ryan S. Aluminium, Totd

Phosphorous, TOC

PWMG 55 — above Horseman
Rd.

forestry

Alkdinity, Cacium, Chloride,
Conductivity, Chromium,
Dissolved Oxygen, Hardness,
Potassum

JON 7 & PWMG 23 —bdow
Horseman Rd.

forestry, road runoff

Alkdinity, E.coli, Chromium,
Iron, Aluminium, TOC

JON 8 — abhove Wheder Blvd.

forestry, indugtrid park,

E.cali, Chromium, Iron,

runoff from ditches, Aluminium, Copper, TOC,
urbanization Tota Phosphorous
PWMG 56 — below Wheder | forestry, indudtrid park, Iron, Manganese
Blvd. runoff from ditches,

urbanization, road runoff

JON 9 — Centennia Park
(Upper parts)

road runoff, Centennial Park,
forestry, fine sediments

E.cali, Chromium, Iron,
Aluminium, Tota
Phosphorous, Copper, TOC,
Zinc

JON 10 — above Centennid
Park pond

Centennia Park pond,
Centennid Park, ssorm sewer
outlets

E.coli, Chromium, Iron,
Aluminium, Totd
Phosphorous, Copper, TOC

PWMG 22 — mouth of Jones
Lake under Main St

Centennia Park pond,
Centennid Park, storm sewer
outlets, tide, road runoff,
urbanization

Aluminium, Alkdinity,
Cadmium, Copper, E. cali,
Fecd Coaliforms, Iron,
Manganese, Lead, Suspended
Solids, Total Coliforms, Tota
Kjeldahl Nitrogen, TOC,
Phosphate, Turbidity, Zinc

* For further information consult Appendix C & Appendix F at the end of thisreport.
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Recommended preliminary classification:

Class C O above JON1A
Class C [0 between JON1A —JON1B
Class C [ between JON1B — JON2

Recommended actions:

v

ANANRN

ANRNEN

fix dl cross connections that enter Jonathan Creek (Westbrook Circle, Jonathan Ave,

Bingham Dr.);

ingdlaion of bank stabilization structures where bank eroson is identified;

consarve and enhance the brook’ s buffer zones;

congtruct a settling pond or use rip rap to dow down the flow of water coming from

ditches;

identify specific location where runoff is entering the creek;
maintain the fish habitat restoration structures that are presently in the creek;
continue water quality monitoring to determine why Ryan S. tributary water qudity is

the poorest in the watershed,

aoply best management practices to new commercid and residentid development
along Jonathan Creek (ex. storm retention ponds, berms etc.);
remediate al obstructions to fish passage (spill gates at Centennia Pond and a Jones

Lake);

reduce and eventualy phase out the use of cosmetic pesticides.
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5.9.8 Fox Creek

FOX CREEK WATERSHED I

PETITCODIAC AND MEMRAMCOOK RIVER WATERSHED

PWMG 53

1:70 000
0 1 2
]
kilometres

Noubis € Brunswick

Your Environmental Trust Fund at Work!
Votre Fonds en Fiducie pour I'Environnement au Travail!

Prepared by the PWMG, Pascal Levesque GIS Technician
Hydrography provided by Service New Brunswick
Watershed boundary provided by N.B. Aquatic Resources Data Warehouse

Total drainage area: 29, 34 Km2
Principal settlements: Dieppe, Chartersville, Saint-Anselme, Melanson

Principal waters: Fox creek

66

Petitcodiac Watershed Monitoring Group
Preliminary Water Classification Report



Description:

Principal land uses

Total Area: 29, 34 km2
\Woodland: 9, 26 km2 31, 56 %
Commercial: 1, 04 km2 3, 54 %

Residential: 14, 24 km2 |48, 53 %

Fox Creek is the mgor system that flows through the Town of Dieppe. The watershed area is
about 29 km?.  The watershed is characterized by heavy resdentid and commercid
development. The physcd habitat for the middle and lower parts of Fox Creek are of
relatively poor quality because of their sand and st bottoms.

The headwaters of this sysem drains part of Dieppe's industria sector. Approximately 200-
300 metres of the brook were piped in this area. Bank erosion is adso of concern for certain
pats of the creek. For example, severe bank eroson behind Fishermen's Paradise off
Champlain Street is, in our opinion, a mgor contributor to the sand and slit found in the
dreambed at/near this location. The two culverts that cross underneath Champlain Street
have been badly damaged. The cause of this damage is unknown, but the culverts on the
downstream dite of Champlain Street cause serious obstacles to fish passage. One of the two
culvertsis 0,3 — 0,6 metres off the streambed and the other is broken in a downward fashion.

The middle reach of the cresk had good to fair buffer zones and this provides some shade and
sability to the creek. The Dieppe Rotary Nature Park aso borders the lower end of the creek
for approximately 2 km on its true right bank. One point source of pollution (sewage cross-
connection) was noted entering the creek between Melanson Road and Chartersville Road.
There was dso a dight scent of hydrocarbons coming from this pipe.  The source of this
hydrocarbon scent could not be determined at the time of the survey.

Surface water runoff has been a concern for the Town of Dieppe in recent years since
flooding dong Chartersville Road and aong Amirault Street have prompted the town to
modify some of its public infrastructure. This past summer (2001), work sarted to expand
Dieppe's indudtrid park al the way up to Chartersville Road. As of December 2001 the plans
for the indudstrid park expanson will accommodate surface water runoff coming from this
devdopment by utilizing a series of sorm water wetlands and detention ponds.  Technicaly
this approach should minimize flooding downsream. In recent years, flooding in the lower
parts of Fox Creek may have contributed to its poor water quality (see Table 26).

Some debris and junk have also been noticed in and near the waters of Fox Creek. For
example, after an important rain event in the summer of 2001, an old oil sorage tank floated
down into a pond area of the Creek.

In conclusion, the middle and lower reaches of Fox Creek dill supports abundant wildlife like
deer and fox populaions. These two Species were observed while surveying this area. With
the tremendous amount of development that Dieppe is seeing, it is important for the town's
adminigrators to set asde green aress for these species.  With the mgor flooding that this
creek has seen lately, the public infrastructure and residential development should be done in
order to limit rgpid water runoff to the creek. In addition flood events degrade water quadity
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by carying fine sediments, nutrients, hydrocarbons and bacteria into the creek’s waters thus

adding to its degradation.

Table 26: Water quality highlights for Fox Creek

Section Principal water quality Water test highlights
influences 1997-2001*
Fox Creek at Pascal Street Dieppe industria park, road Alkdinity, Cadmium,
(PWMG 53) runoff, road construction Chloride, Conductivity,

(summer 2001), bank erosion,
inadequate culvert

ingdlation, urbanization,
resdentia, sorm sewer
outlets

Chromium, E.coli, Tota
dissolved solid, Turbidity

Fox Creek at Route 106
(PWMG 31)

resdentid, road runoff, storm
sewer outfal, flooding, tide

Alkdinity, Aluminium,
Conductivity, Chromium,
Copper, E.cali, Iron,
Manganese, Totd Coliforms,
Turbidity

*For further information consult Appendix C at the end of this report.

Recommended preliminary classification:

Class C O for dl of Fox Cregk

Recommended actions:

v" fix cross connection between Meanson Road and Chartersville Road,;
v aply best management practices to new commercid and residentid development

along Fox Creek (ex. storm retention ponds, berms etc.);
conserve and enhance the brook’ s buffer zones,
ingalation of bank stabilization structure behind Fisherman’s Paradise

modify sorm water infrastructure to accommodate high ran events to prevent

AN

flooding;

AN NN
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remediate al obstructions to fish passage (culverts underneeth Champlain Street);
clean up garbage/debris along the creek;
daylighting upper sections of the brook;

reduce and eventudly phase out the use of cosmetic pesticides.
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6.0 CONCLUSION

This report is a first look at the overdl water quality and the different chalenges associated
with this in the Petitcodiac River watershed. As seen in the report, the urban streams are the
most heavily impacted, while the waters that are found bordering the watershed show better
results.  Numerous chdlenges are found within the watershed, ranging from urbanizaion to
forestry. Each river and/or creek has its own set of chalenges and obstacles. The Petitcodiac
River watershed is unique for severd reasons. Naturd causes such as the huge tides found
within the Bay of Fundy area make this sysem unique and hard to dassfy. Other human
influences such as the Moncton causeway, modify the naturd process of the tides and this in
turn affects water qudity of the watercourses found upstream and downstream.

The involvement of dl sakeholders in the classfication process will play an important role in
rehabilitating or enhancing the water qudity in the Petitcodiac River waershed. Every sep
of the way, the public has been involved and therr views and opinions will continue to be
added in a subsequent verson of this report. Once the public and PWMG are satisfied with
this report, it will be re-submitted with additional comments and reviews.

In short, specid atention has to be given to the smal urban streams and other river sysems
that are heavily impacted by human activities Behavioura changes are not easy for humans,
but now that the knowledge is out there and that we know what we have to do to protect our
water resources, we as a community, have to act to ensure its protection for generaions to
come.
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Appendix A. Example of PWMG’s Newsletter

% Petitcodiac Watershed Monitoring Group

Groupe de surveillance du bassin de la Petitcodiac

WEBZ +36033I£0

Hello !

Here comes another summer full of projects for PWMG. Since our last newdetter, the group has been
working very hard to try to develop and implement projects that will improve water quality within the
Petitcodiac and Memramcook watersheds. | am glad to announce that the Environmental Trust Fund has
come through once again for our group. This means that PWMG will be able to continue it's on-going work
with the NB Water Classification Program and to start some rehabilitation prgjects in some areas of the
watershed.

Speaking of rehabilitation, PWMG in conjunction with Petitcodiac River Keeper (PRK) received money to
dart a Halls Creek rehabilitation project. The project will hopefully run for the next 3 years and will include
public education; stream clean ups; implementing Best Management Practices throughout the watershed etc.
A coordinator and 2 technicians will be hired to manage this joint project. Public meetings within the Halls
Creek watershed will be held as soon as a coordinator is hired. For more information on this project contact
either the PWMG or PRK.

In conclusion, have agreat and safe summer from all of the staff at PWMG.

If you have any comments / suggestions or you would like to donate your time to the group’s activities, contact us at
384-3369 or by e-mail at: pwmg@nbnet.nb.ca.

Atlantic Sturgeon Found in the Petitcodiac River

Questions,
comments,
suggestions?
P.O. Box 23046,
Moncton, N.B.
E1A 658

Ph: 384-3369
Fax: 854-4824
Emall:

pwmg@nbnet.nb.ca

This six foot Atlantic Sturgeon was found 50 feet above the causeway gates on the
Petiticodiac River. Todd Matchim (left) and Andrew Steeves (right), fishery
technicians for DFO saw the fish floating belly up when they were tending to the
causeway fish trap. An autopsy was performed on the sturgeon and DFO scientists
say the fish is afemale and was full of eggs. In the next few weeks, scientists will be
looking at the fish’'s DNA, at parasites and will do a stomach content analysis. The
cause of death is thought to be due to a quick change in water temperature and
salinity. After al the necessary tests are completed, the carcass will be donated to the
NB museum where it will be preserved.

http://www.pwmg.20m.com

Photo provided by Eric R Arseneau
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Appendix B.

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

2000/01/25

Petitcodiac River watershed station listings

Anagance River Above Mouth PWMG 2

sampled upstream from bridge located just up from mouth . Westmorland Co, Elgin Pa. Follow road through
town, turn onto dirt road where DNRE building is located. Drive past DNRE

Historical ID: 00BR01BU0092
1211 UTM Zone: 20
Latitude: 45.927296 UTM Northing: 5088079
Active Longitude: 65.1875 UTM Easting: 330330

Anagance River above North River confluence PWMG 50
below bridge just above the confluence with the North River. Riffle. Stn. 2; For fall 1998 benthic study: (1)
rubble substrate (2) unshaded (3) water 1-1.5' deep (4) swamp hardwood

Anagance River; . aka Annagance River Historical ID: 00BR01BU0166
8184 UTM Zone: 20
Latitude: 45.930191 UTM Northing: 5088399
Inactive Longitude: 65.186711 UTM Easting: 330400
Anagance River Above Rte 895 Bridge PWMG 1
upstream from route 895 bridge.,Kings Co, Cardwell Pa
Historical ID: 00BR01BU0091
1210 UTM Zone: 20
Latitude: 45.87363 UTM Northing: 5082269
Inactive Longitude: 65.257935 UTM Easting: 324700

Bennett Brook below old ford site PWMG 51
30m downstream from old ford site located approx. 2km off Rte. 885. Riffle. Stn. 11; For fall 1998 benthic
study: (1) rubble substrate with silt (2) fast-moving, < 1' deep (3) narrow brook, some shade from marsh, alder

Historical ID: 00BR0O1BU0174
8192 UTM Zone: 20
Latitude: 45.969255 UTM Northing: 5092799
Inactive Longitude: 65.214709 UTM Easting: 328350

Bennett Brook near mouth PWMG 45
Approx 15 m U/ S from the mouth. To access site, take sample from North River at bridge near Intervale.
Walk downstream along North River to Bennett. Walk u/s approx 15 - 20 m.

Bennett Brook Historical ID:

9848 UTM Zone: 20
Latitude: 45.959161 UTM Northing: 5091649
Inactive Longitude: 65.201402 UTM Easting: 329350
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Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Wheeler

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
For

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

2000/01/25

Station Listing (continued)

Bennett Brook PWMG 6
Upstream from fording site located approx 2km off rte 885, south side of rd,Westmorland Co, Salisbury Pa

Historical ID:  00BR0O1BU0093
1180 UTM Zone: 20
Latitude: 45.966619 UTM Northing: 5092499
Active Longitude: 65.211377 UTM Easting: 328600

Fox Creek at route 106 PWMG 31
Upstream from culvert on route 106 south of St. Anselme,Westmorland Co. Moncton Pa. Station 1

Historical ID:  00BR0O1BU0036
976 UTM Zone: 20
Latitude: 46.06305 UTM Northing: 5102249
Inactive Longitude: 64.705499 UTM Easting: 368025
Fox Creek at Pascal St. PWMG 53
Upstream from culvert on Pascal St. ,Westmorland Co. Moncton Pa.
Historical ID:
UTM Zone:
Latitude: UTM Northing:
active Longitude: UTM Easting:

Halls Creek near mouth PWMG 44

D/S from confluence of NBR and WBR. Site is on creek near baseball field and across the field from new Law
Building. The banks are muddy but the site can be accessed from some boulders on the bank. Pull off

Blvd and park between the baseball and soccer fields.

Halls Creek; Within City of Moncton. aka Hall Creek Historical ID:

9847 UTM Zone: 20
Latitude: 46.101362 UTM Northing: 5106649

Inactive Longitude: 64.789807 UTM Easting: 361600

Humphreys Brook @ Mill Rd Bridge PWMG 29
located below spillway under bridge on mill rd below humphreys mills pond.,Westmorland Co, Moncton Pa;

fall 1998 benthic study: (1) substrate mixed large and small rocks (2) lots of debris in brook, including bike
frame (3) water about 1' deep, brown, fast moving (4) sewage smell

Historical ID: 00BR01BU0120
888 UTM Zone: 20
Latitude: 46.109351 UTM Northing: 5107499
Active Longitude: 64.768068 UTM Easting: 363300

Humphreys Brook @ Stn 1 PWMG 54
U/s from lewisville rd, behind metro stn 1997,Westmorland Co. Moncton Pa. Station 1

Historical ID: 00BR01BU0034
887 UTM Zone: 20
Latitude: 46.101 UTM Northing: 5106578
Inactive Longitude: 64.772 UTM Easting: 362975
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Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

2000/01/25

Station Listing (continued)

Humphreys Brook @ TCH PWMG 30

approx 100m u/s from culvert at TCH xing,Westmorland Co. Moncton Pa. Station 2. Walk past standpipe
located beside river.

Historical ID: 00BR01BU0035
886 UTM Zone: 20
Latitude: 46.126641 UTM Northing: 5109379
Active Longitude: 64.744028 UTM Easting: 365200
Jonathan Creek 7 - Below Horsman Road PWMG 23
approx 15m d/s from culvert under Horsman Road.,Westmorland Co, Moncton
Historical ID: 00BR01BU0118
863 UTM Zone: 20
Latitude: 46.102024 UTM Northing: 5106849
Inactive Longitude: 64.860988 UTM Easting: 356100

Jonathan Creek 20m above Horsman Road culvert PWMG 55
20m above culvert under Horsman Road. Riffle. Stn. 10; For fall 1998 benthic study: (1) substrate gravelly
with rock outcrops (2) water murky, deep (3) partly shaded

Jonathan Creek Historical ID: 00BR0O1BU0173

8191 UTM Zone: 20
Latitude: 46.102003 UTM Northing: 5106849

Inactive Longitude: 64.862281 UTM Easting: 356000

Jonathan Creek Below Wheeler Blvd PWMG 56
approx 100m downstream from culvert passing under wheeler blvd.,Westmorland Co.

Historical ID: 00BR0O1BU0096
860 UTM Zone: 20
Latitude: 46.092987 UTM Northing: 5105799
Inactive Longitude: 64.835459 UTM Easting: 358050

Jones Lake PWMG 22
sample taken at culvert outlet across Main Street from Jones Lake.,Westmorland Co, Moncton Pa

Historical ID:  00BR0O1BU0097
858 UTM Zone: 20
Latitude: 46.08241 UTM Northing: 5104549
Inactive Longitude: 64.793074 UTM Easting: 361300
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Station Name:
Description:

shoreline

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

2000/01/25

Station Listing (continued)

Little River below Mitton Brook confluence PWMG 57

200m downstream of confluence of Mitton Brook (below bridge over Little River). Riffle. Stn. 9; For fall 1998
benthic study: (1) substrate ? (2) water fast moving, 1.5-2' deep, murkier and warmer than Prosser (3)

dense alder and willow

Little River; Flows NW. into Petitcodiac River. aka Coverdale Historical ID: 00BR01BU0172

8190 UTM Zone: 20
Latitude: 45.8662 UTM Northing: 5080899

Inactive Longitude: 64.994814 UTM Easting: 345100

Little River below Prosser Brook PWMG 41

Turn left (north) on 895 after crossing bridge in Parkindale. Turn on road leading to cemetery. Park beside
cemetery and follow dirt road to camp with trailer. Sample site is located approx. 25 m D/S from dock in front
of camp. Cobble/boulder bottom.

Historical ID: 00BR01BU0178
9846 UTM Zone: 20
Latitude: 45.869572 UTM Northing: 5081249
Inactive Longitude: 64.98205 UTM Easting: 346100

Little River near mouth PWMG 17
upstream from route 112 bridge, just west of five points.,Albert Co, Coverdale Pa; For fall 1998 benthic study:
(1) substrate small stones (2) marsh/hay shore, unshaded

Historical ID: 00BR01BU0098
784 UTM Zone: 20
Latitude: 46.019628 UTM Northing: 5097999
Active Longitude: 65.02229 UTM Easting: 343400
Memramcook River @ Calhoun PWMG 35
Memramcook river @ calhoun ,Westmorland Co, Dorchester Pa
Historical ID: NB01BUO0O008
702 UTM Zone: 20
Latitude: 46.067 UTM Northing: 5102475
Active Longitude: 64.572 UTM Easting: 378359
Memramcook River @ College Bridge PWMG 36
Memramcook river @ college bridge ,Westmorland Co, Dorchester Pa
Historical ID: 00BR01BU0121
701 UTM Zone:
Latitude: UTM Northing:
Inactive Longitude: UTM Easting:
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Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Site:

Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:

Site:
Water Body:
StationID:
PID:
Station Status:

Station Name:
Description:
Pa
Site:

Water Body:
StationID:
PID:
Station Status:

200000125

Station Listing (continued)

Mill Creek below Pine Glen highway PWMG 63

30m below Pine Glen highway. Riffle. Stn. 14; For fall 1998 benthic study: (1) substrate large rocks at riffle (2)
deep pools of water either side of culvert under road (3) water very turbid, possible rain the previous night (4)

willow, alder, swamp shoreline

8195
Latitude: 46.04246
Active Longitude: 64.78596.

Mill Creek below reservoir PWMG 20

Historical ID: 00BR01BU0177
UTM Zone: 20

9 UTM Northing: 5100099

4 UTM Easting: 361750

70-100m below spillway of reservoir at an old crossing (no bridge structure).,Westmorland Co, Coverdale Pa

694
Latitude: 46.06000

Inactive Longitude: 64.75808

North Branch Halls Creek PWMG 28
approx 50m upstream from culvert under TCH.

565
Latitude: 46.12783

Active Longitude: 64.80593

North River @ Pacific Junct Rd Bridge PWMG 9

Historical ID:  00BR01BU0099
UTM Zone: 20

3 UTM Northing: 5101999

8 UTM Easting: 363950
Historical ID:  00BR01BU0100
UTM Zone: 20

9 UTM Northing: 5109619

9 UTM Easting: 360420

Approx 75m u/s from bridge on Pacific Junct Rd, u/s from garbage thrown on river banks,Westmorland Co,

Moncton Pa; Follow path under bridge upstream.

548
Latitude: 46.06472
Active Longitude: 65.09214

North River Above Rte 885 Bridge PWMG 5

Historical ID: 00BR01BU0103
UTM Zone: 20

2 UTM Northing: 5103149

1 UTM Easting: 338125

30-40m u/s of rte 885 bridge, just west of Intervale; request owner's permission,Westmorland Co, Salisbury

546
Latitude: 45.96190

Active Longitude: 65.19893

77

Historical ID: 00BR01BU0101
UTM Zone: 20

9 UTM Northing: 5091949
UTM Easting: 329550
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Description:

Site:
Water Body:
StationID:
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Station Status:

Station Name:
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Site:

Water Body:
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PID:
Station Status:
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Water Body:
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200000125

Station Listing (continued)

North River above Rte. 880 crossing PWMG 43

200m upstream from Rte. 880 crossing. Riffle. Stn. 4; For fall 1998 benthic study: (1) rocky substrate with
some silt and algae on rocks (2) about 1' deep (3) partial shade from alder, mixed-wood banks

North River Historical ID: 00BR01BU0168

8186 UTM Zone: 20
Latitude: 46.04889 UTM Northing: 5101449

Active Longitude: 65.120949 UTM Easting: 335850

North River below bridge on Morton Rd PWMG 7
Bridge over North R on Morton Road between Fawcett & Wheaton Settlements. Sample D/S from bridge.

Historical ID: 00BR01BU0013
547 UTM Zone: 20
Latitude: 46.018922 UTM Northing: 5098249
Active Longitude: 65.182846 UTM Easting: 330970

North River Below Rte 112 Bridge PWMG 8
Downstream from route 112 bridge approx 5 to 10 m (upstream side too muddy),Westmorland Co, Salisbury

Historical ID: 00BR01BU0102
545 UTM Zone: 20
Latitude: 46.064701 UTM Northing: 5103148
Inactive Longitude: 65.092786 UTM Easting: 338075

North River below Tingley Hill Bridge PWMG 40
50m downstream from Tingley Hill bridge. Riffle. Stn. 3; For fall 1998 benthic study: (1) mixed substrate,
mostly rubble-sized, some much larger (2) unshaded (3) < 1' deep, water clear

North River Historical ID: 00BRO1BU0167

8185 UTM Zone: 20
Latitude: 45.939911 UTM Northing: 5089499

Inactive Longitude: 65.196124 UTM Easting: 329700

Petitcodiac River @ Causeway Fishway PWMG 21
From causeway, new lane, adjacent to fishway from headpond (sample iron used),Albert Co, Coverdale

Historical ID: 00BR0O1BU0117
469 UTM Zone:
Latitude: UTM Northing:
Inactive Longitude: UTM Easting:
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Site:
Water Body:
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Station Status:
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Description:

Site:
Water Body:
StationID:
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200000125

Station Listing (continued)

Petitcodiac River 30m below covered bridge PWMG 66

30m downstream from covered bridge. Turn right on road (approx. 1km after TCH) off Hwy. 6. Run. Stn. 12;
For fall 1998 benthic study: (1) substrate large rocks with abundant algal growth (2) slow water, samplers in
"run”, all others in "riffles"

Petitcodiac River; Flows S. into Shepody Bay. aka Petcoudiac Historical ID: 00BR01BU0175

8193 UTM Zone: 20
Latitude: 46.000418 UTM Northing: 5095999

Inactive Longitude: 65.089391 UTM Easting: 338150

Petitcodiac River 50m above Rte. 112 bridge PWMG 67
50m above Rte. 112 bridge. Riffle. Stn. 13; For fall 1998 benthic study: (1) substrate rocks smaller than those
in sampler (2) water < 1' deep (3) marsh shoreline; unshaded

Petitcodiac River; Flows S. into Shepody Bay. aka Petcoudiac Historical ID: 00BR01BU0176

8194 UTM Zone: 20
Latitude: 46.021209 UTM Northing: 5098199

Inactive Longitude: 65.034621 UTM Easting: 342450

Petitcodiac River Above French Brook PWMG 15
U/s from mouth of french brook on rte 106 (by mail box # 3447, river on east side),Westmorland Co, Salisbury
Pa; Approx 1km

Historical ID: 00BR01BU0106
461 UTM Zone: 20
Latitude: 46.011592 UTM Northing: 5097199
Active Longitude: 65.068886 UTM Easting: 339770

Petitcodiac River Above Rte 905 Bridge PWMG 3
Sampled approx 50 m upstream from bridge on rte 905 in town of Petitcodiac,Westmorland Co.

Historical ID: 00BR01BU0104
460 UTM Zone: 20
Latitude: 45.933077 UTM Northing: 5088699
Inactive Longitude: 65.177022 UTM Easting: 331160

Petitcodiac River at TCH Bridge PWMG 4
east of Petitcodiac at TCH bridge.1997 - sample adjacent to wsc gauge stn upstream from
tributary, Westmorland Co, Sals Pa, Petitcodiac

Historical ID: NBO1BUOOO03
470 UTM Zone: 20
Latitude: 45.946761 UTM Northing: 5090199
Inactive Longitude: 65.167365 UTM Easting: 331950
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Station Listing (continued)

Petitcodiac River Below Rte 112 Bridge PWMG 16
100m downstream from bridge on route 112 ,Westmorland Co, Salisbury Pa

Historical ID: 00BR01BU0107
459 UTM Zone: 20
Latitude: 46.022581 UTM Northing: 5098349
Active Longitude: 65.03338 UTM Easting: 342550

Petitcodiac River near mouth of Pollett R PWMG 10
U/s from mouth of Pollett. Cross covered bridge on Powers Pit rd. Sample u/s from bridge,Westmorland Co.,
Sals Pa; Stn 3,

Historical ID: 00BR01BU0010
465 UTM Zone: 20
Latitude: 45.996875 UTM Northing: 5095609
Active Longitude: 65.091195 UTM Easting: 338000

Pollett River @ Church's Corner PWMG 14

At bridge west of Church's Corner(cc) 1997 - approx 30m u/s of bridge,Albert Co., Elgin Pa. Station 4. / For
benthic study: 30m upstream from bridge at Church's Corner. Riffle. Stn. 5; (1) substrate mixed with several
large rocks above water surface (2) marsh and mixed forest on banks (3) < 1' deep, very clear

Pollett River; . aka Pollet River Historical ID: 00BR01BU0018
442 UTM Zone: 20
Latitude: 45.756879 UTM Northing: 5068919
Inactive Longitude: 65.078347 UTM Easting: 338300
Pollett River @ Mapleton Bridge PWMG 13
approx 30m u/s from bridge on Mapleton Road., Elgin Pa. Station 3.
Historical ID: 00BR01BU0017
443 UTM Zone: 20
Latitude: 45.812 UTM Northing: 5075099
Inactive Longitude: 65.105882 UTM Easting: 336320

Pollett River 1km Above Mouth PWMG 11

approx 1km u/s from mouth. Adjacent to stn BU0010 on Petitcodiac,Westmorland Co, Salisbury Pa. Continue
down Powers Pitt Road after covered bridge, approx 100metres. Follow clearing to river; For fall 1998 benthic
study: (1) substrate small rocks similar size and colour to sampler rocks (2) shallow, very clear (3) mixed-

Historical ID: 00BR01BU0109
441 UTM Zone: 20
Latitude: 45.995904 UTM Northing: 5095499
Active Longitude: 65.090189 UTM Easting: 338075
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Station Listing (continued)

Pollett River 30m above Church's Corner bridge PWMG 14

30m upstream from bridge at Church's Corner. Riffle. Stn. 5; For fall 1998 benthic study: (1) substrate mixed
with several large rocks above water surface (2) marsh and mixed forest on banks (3) < 1' deep, very clear

Pollett River; . aka Pollet River Historical ID: 00BR01BU0169

8187 UTM Zone: 20
Latitude: 45.756699 UTM Northing: 5068899

Inactive Longitude: 65.07834 UTM Easting: 338300

Pollett River east of Pollett R Settlement PWMG 12
Bridge xing on pollett river located just east of pollett river settlement,Westmorland Co, Sals Pa; Sample
approx 30 m u/s from bridge.

Historical ID: NB01BU0041
446 UTM Zone: 20
Latitude: 45.888092 UTM Northing: 5083529
Inactive Longitude: 65.094194 UTM Easting: 337450
Pollett River near Elgin above Gordon Falls
Pollett River near Elgin above Gordon Falls
Pollett River; . aka Pollet River Historical ID: 00BR01BU0165
8998 UTM Zone: 20
Latitude: 45.784301 UTM Northing: 5071999
Inactive Longitude: 65.094804 UTM Easting: 337100

Prosser Brook above Little River confluence PWMG 69

30m above the confluence with Little River through woods at bend in ATV trail. Riffle. Stn. 8; For fall 1998
benthic study: (1) substrate rocks about same size as sampler rocks (2) water cold and fast moving (3)
samplers in "holes" > 1.5' deep (4) brook mostly shaded with overhanging willow and alder

Prosser Brook Historical ID: 00BR01BU0171

8189 UTM Zone: 20
Latitude: 45.86548 UTM Northing: 5080799

Inactive Longitude: 64.984481 UTM Easting: 345900

Prosser Brook near mouth PWMG 18
at bridge, on small road leading to house just before mouth, off road from Parkindale to Prosser Brook.

Historical ID: 00BR01BU0111
438 UTM Zone: 20
Latitude: 45.863107 UTM Northing: 5080529
Inactive Longitude: 64.981176 UTM Easting: 346150
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Station Listing (continued)

Station Name: Rabbit Brook @ Mapleton Rd PWMG 25
Description:  few metres upstream from culvert under Mapleton road.,Westmorland Co, Moncton Pa
Site:

Water Body: Historical ID: 00BR01BU0116
StationID: 434 UTM Zone: 20
PID: Latitude: 46.112853 UTM Northing: 5107989
Station Status: Inactive Longitude: 64.825766 UTM Easting: 358850

Station Name: Rabbit Brook near Mouth PWMG 24
Description:  Near the mouth , approx 10m upstream from culvert under Wheeler blvd.,Westmorland Co, Moncton Pa
Site:

Water Body: Historical ID: 00BR01BU0105
StationID: 433 UTM Zone: 20
PID: Latitude: 46.111406 UTM Northing: 5107799
Station Status: Inactive Longitude: 64.809219 UTM Easting: 360125

Station Name: Rabbit Brook at Cedar St. PWMG 70
Description:  sampled 5 metres u/s from Cedar St. .,Westmorland Co, Moncton Pa

Site:

Water Body: Historical ID:
StationID: UTM Zone:
PID: Latitude: UTM Northing:
Station Status: Active Longitude: UTM Easting:

Station Name: Turtle Creek @ Bypass Channel PWMG 74
Description:  Below pumphouse where bypass channel enters creek,Albert Co, Coverdale Pa

Site:

Water Body: Historical ID: 00BR01BU0112
StationlID: 104 UTM Zone: 20
PID: Latitude: 46.005542 UTM Northing: 5096199
Station Status: Inactive Longitude: 64.899078 UTM Easting: 352900

Station Name: Turtle Creek @ Bypass channel by pumphouse PWMG 19
Description:  Station created in 1998. Previous Turtle Creek station could not be accessed for safety reasons. Site
manager,
Paul Richard must be contacted to unlock the gates. Call 387-8448. Drive down dirt road to pumphouse. Go
through gates. Sample channel behind pumphouse.

Site:

Water Body: Turtle Creek Historical ID:
StationID: 8323 UTM Zone: 20
PID: Latitude: 46.004069 UTM Northing: 5096024
Station Status: Inactive Longitude: 64.892957 UTM Easting: 353370

Station Name: Turtle Creek above Rte. 910 bridge PWMG 42

Description:  30m upstream from Rte. 910 bridge crossing. Riffle. Stn. 7; For fall 1998 benthic study: (1) substrate large
rocks (2) water knee-deep in places, brown, fast moving

Site:
Water Body: Turtle Creek Historical ID: 00BR0O1BU0170
StationID: 8188 UTM Zone: 20
PID: Latitude: 45.959085 UTM Northing: 5090999
Station Status: Inactive Longitude: 64.878132 UTM Easting: 354400
2000/01/25 Page 10 of 11
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Station Name: West Branch Halls Creek @ Wheeler Blvd PWMG 26
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Water Body:
StationID:
PID:
Station Status:

200000125

Station Listing (continued)

Weldon Creek D/S from Salem PWMG 32

sampled u/s from covered bridge near Salem settlement.,Albert Co, Hillsborough Pa; For fall 1998 benthic
study: (1) substrate rocks larger than in sampler at riffle (2) water clear and fast moving (3) steep banks,

Historical ID: 00BR01BU0113

61 UTM Zone: 20
Latitude: 45.916868 UTM Northing: 5085999
Inactive Longitude: 64.700367 UTM Easting: 368075

West Branch Halls Creek @ Briardale St PWMG 27

between Briardale and TCH .Access from Briardale st, Park on east end of street and follow (nature ?) path

located adjacent to houses to river. Westmorland Co, Moncton

Historical ID: 00BR01BU0119

60 UTM Zone: 20
Latitude: 46.127553 UTM Northing: 5109669
Active Longitude: 64.851881 UTM Easting: 356870

West Branch Halls Creek @ Meadowvale Rd

Near meadowvale road, past new housing area,Westmorland Co, Moncton Pa

Historical ID:  00BR0O1BU0115

59 UTM Zone: 20
Latitude: 46.124848 UTM Northing: 5109349
Inactive Longitude: 64.841048 UTM Easting: 357699

d/s from mouth of rabbit brook on east side of wheeler blvd.,Westmorland Co, Moncton

Historical ID: 00BR0O1BU0114

58 UTM Zone: 20
Latitude: 46.111013 UTM Northing: 5107749
Active Longitude: 64.805648 UTM Easting: 360400

This is the end of the report
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Appendix C. General water quality statistics, 1997-2001

Sampling Mean Min. Max. Year
Water Body Site Parameter Unit Value (N) | Value | Value SDV cv Sampled Sampled by

Mill Creek PWMG 20 OlAluminium (AI) mg/L 0.233 (19) 0.064 0.947] 0.2515| 1.0794 1997 to 2000 PWMG
>[E.coli MPN/100 ml  }41.67 (18) 2 270] 63.7] 1.53 1997 to 2000 PWMG

oliron (Fe) mg/L 1.14 (19) 0.57 2.09 0.4 0.39 1997 to 2000 PWMG

X[Total Kjeldahl nitrogen (TKN) mg/L 0.52 (19) 0.34 0.85| 0.15] 0.3 1997 to 2000 PWMG

X[Total organic carbon (TOC) mg/L 15.53 (19) 9.01 24.4 4.93] 0.3 1997 to 2000] PWMG

X[Turbidity (turb) NTU 5.89 (19) 1.1 22.7 5.63 0.9¢ 1997 to 2000] PWMG

PWMG 63 szfAluminium (Al) mg/L 0.1150 (1) 0.114 0.115 1998 DELG

X|[Clarity TCU 100.00 (1) 104 100 1998 DELG

3[E.coli MPN/100 ml  [111.00 (1) 111 111 1998 DELG

oliron (Fe) mg/L 0.46 (1) 0.46 0.46 1998 DELG

X|Total Kjeldahl nitrogen (TKN) mg/L 0.42 (1) 0.42 0.42 1998 DELQG

X[Total organic carbon (TOC) mg/L 16.30 (1) 16.3 16.3 1998 DELQ

North Branch PWMG 28 XlAlkalinity (Alk) mg/L 64.37 (14) 30.9 82.9 13.12) 0.4 1997-98-2001 PWMG/DELG
Halls Creek >[E.coli MPN/100 ml  [136.33 (9) 19 380 156.45 1.15 1997-98-2001 PWMG/DELG
PWMG 64 XlAlkalinity (Alk) mg/L 83.70 (5) 78.9 88.5 3.84 0.05 2001 PWMG

X[Chloride (CI) mg/L 82.06 (5) 36.4 250 94.01 1.15 2001 PWMG

oliron (Fe) mg/L 0.64 (5) 0.44 0.86 0.18 0.24 2001 PWMG

X|Conductivity (Cond) USIE/cm 460.4 (5) 292 1040, 324.55 0.1 2001 PWMG

OlE.coli MPN/100 ml  [540.00 (5) 30 2000 822.44 1.52 2001 PWMG

X[Manganese (Mn) mg/L 0.68 (5) 0.2 2.07 0.78 1.15 2001 PWMG

X[Suspended Solids (SS) mg/L 123 (5) 15 470) 196 2 2001 PWMG

X[Phosphorus (TP-L) mg/L 0.0640 (5) 0.017 0.22] 0.0875 1.3667 2001 PWMG

X(Turbidity (turb) NTU 19.28 (5) 2.9 65.2 26.02 1.34 2001 PWMG

Halls Creek PWMG 44 olAluminium (Al) mg/L 0.2090 (2) 0.4 0.218 0.0127| 0.0609 1999 PWM(G
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(Continued)

Sampling Mean Min. Max. Year
Water Body Site Parameter Unit Value (N) | Value | Value SDV cv Sampled Sampled by

X|Alkalinity (Alk) mg/L 54.20 (2) 45.4 63.2 12.73 0.23 1999 PWMG

:::[E.coli MPN/100 ml  405.00 (2) 400 410] 7.07 0.02 1999 PWMG

oliron (Fe) mg/L 0.60 (2) 0.51 0.68 0.12 0.2 1999 PWMG

X[Manganese (Mn) mg/L 0.36 (2) 0.28 0.44 0.1 0.31 1999 PWMQ

X[Phosphorus (TP-L) mg/L 0.0360 (2) 0.034 0.037|  0.0014 0.0393 1999 PWMG

X|[Turbidity (turb) NTU 9.20 (2) 8.2 10.2 1.41 0.15 1999 PWMG

\West Branch PWMG 27 X{Alkalinity (Alk) mg/L 92.06 (13) 75.1 103} 9.06 0.1 1997-98-2001 PWMG
Halls Creek X/Conductivity (Cond) USIE/cm 473.46 (13) 38( 526 48.06 0.1 1997-98-2001 PWMG
O[E.coli MPN/100 ml  |661.48 (9) 120 2419  723.66 1.09 1997-98-200] PWMG

X[Fecal coliforms (FC-MF) CFU/L00mI (360 (4) 9Q 7500 278.21] 0.77] 1997-98-200 PWMG

:ffiron (Fe) mg/L 0.32 (13) 0.4 0.5 0.12) 0.3¢ 1997-98-2001 PWMQ

X[Manganese (Mn) mg/L 0.12 (13) 0.08 0.19 0.03 0.24 1997-98-2001 PWMG

X|Total dissolved solid (TDS) mg/L 258.62 (5) 24569  274.41 10.66 0.04 1997-98-200 PWMG

X[TN mg/L 1.68 (5) 1.17 1.91] 0.29 0.1 1997-98-200 PWMG

PWMG 26 OJAluminium (AI) mg/L 0.1721 (22) 0.034 0.89 0.19] 1.104 1997 to 2001 PWMQ

XlAlkalinity (Alk) mg/L 83.17 (22) 38.4 104 15.62 0.19 1997 to 200 PWMG

X|[Clarity TCU 86.82 (22) 10 400, 112.82 1.9 1997 to 2001 PWMG

X|[Conductivity (Cond) USIE/cm 442.32 (22) 199 561 84.42) 0.19 1997 to 2001 PWMG

O[E.coli MPN/100 ml  [2270.95 (22) 8( 24190 5361.52 2.3§ 1997 to 2001 PWMQ

X[Fecal coliforms (FC-MF) CFU/100mI (495,85 (11) 49 1815  470.61 0.95 1997 to 200 PWMG

ollron (Fe) mg/L 0.56 (22) 0.21] 2.32 0.43 0.74 1997 to 200 PWMG

X[Manganese (Mn) mg/L 0.15 (22) 0.08 0.25| 0.04] 0.3 1997 to 2001 PWMG

X|[Total Coliforms (TC-MPN) MPN/100mI  [4317 (11) 1842 12439 3314 1 1997 to 2001 PWMQ

X|Total dissolved solid (TDS) mg/L 220.95 (11) 1104  281.81 49.42 0.22 1997 to 200 PWMG

X|Total Kjeldahl nitrogen (TKN) mg/L 0.41 (17) 0.2 0.92 0.16 0.4 1997 to 2001 PWMG
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(Continued)

Sampling Mean Min. Max. Year
Water Body Site Parameter Unit Value (N) | Value | Value SDV cv Sampled Sampled by

X|TN mg/L 1.12 (5) 0.62 1.38 0.3 0.27 1997 to 2001 PWMG

X[Phosphorus (TP-L) mg/L 0.0367 (22) 0.013 0.15] 0.0298| 0.8134 1997 to 2001 PWMG

X(Turbidity (turb) NTU 21.05 (22) 2.1 162] 37.40  1.77 1997 to 2001 PWMG

North River PWMG 9 XlAlkalinity (Alk) mg/L 63.89 (30) 18.4 91.7] 24.87] 0.39 1997 to 2001 PWMG
>[E.coli MPN/100 ml  ]188.52 (25) 1 2419 477.15 2.53 1997 to 2001 PWMG

XiSulfur (SO.) mg/L 65.63 (30) 9.4 133} 30.8  0.4¢ 1997 to 2001 PWMG

X[Total dissolved solid (TDS) mg/L 197.54 (13) 68.39  301.02 67.38 0.34 1997 to 2001 PWMG

PWMG 43 X[Alkalinity (Alk) mg/L 61.32 (15) 28.] 90.4 19.81 0.3 1998 to 2001 PWMG
X[Chloride (CI) mg/L 81.29 (15) 24.9 143 37.95 0.47 1998 to 2001 PWMG

X|[Conductivity (Cond) USIE/cm 725.07 (15) 253 1210 30.5 0.4¢ 1998 to 2001 PWMG

>[E.coli MPN/100 ml  ]116.93 (15) 14 550 147.37| 1.2 1998 to 2001 PWMG

X[Sulfur(SO4) mg/L 170.99 (15) 45.7 306 82.37 0.4 1998 to 2001 PWMG

X[Total dissolved solid (TDS) mg/L 446.16 (13) 135.4 749.69 205.85 0.4¢ 1998 to 2001 PWMG

X[Total organic carbon (TOC) mg/L 9.45 (15) 4.23 17.1 4.61 0.49 1998 to 2001 PWMG

PWMG 5 OfAluminium (Al) mg/L 0.1390 (23) 0.0058 1.75] 0.3637 2.617 1997 to 2001 PWMG
XlAlkalinity (Alk) mg/L 58.41 (23) 28.4 86.6 20.23 0.35 1997 to 2001 PWMG

X[Clarity TCU 48.70 (23) 10 200] 41.13 0.84 1997 to 2001 PWMG

X/Conductivity (Cond) USIE/cm 604.65 (23) 223 1180 296.06]  0.49 1997 to 2001 PWMG

:::|E.coli MPN/100 ml  [375.98 (22) 3 2419 776.77) 2.07 1997 to 2001 PWMG

X[Sodium (Na) mg/L 52.93 (23) 11.4 109 29.89 0.5¢ 1997 to 2001 PWMG

X[Sulfur (SO4) mg/L 131.50 (23) 42.9 260] 71.42) 0.54 1997 to 2001 PWMG

X[Total dissolved solid (TDS) mg/L 379.21 (13) 128.03 703.63 203.88 0.54 1997 to 2001 PWMG

X[Total Kjeldahl nitrogen (TKN) mg/L 0.45 (18) 0.4 1.63] 0.32 0.71 1997 to 2001 PWMG

X[Total organic carbon (TOC) mg/L 10.07 (23) 4.74 18.9 4.35] 0.43 1997 to 2001 PWMG
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Sampling Mean Min. Max. Year
Water Body Site Parameter Unit Value (N) | Value | Value SDV cv Sampled Sampled by

PWMG 7 XlAlkalinity (Alk) mg/L 53.91 (25) 24.7 86.1 19.31 0.3¢9 1997 to 2001 PWMG
X[Chloride (CI) mg/L 93.86 (25) 3.13 268] 66.87 0.7) 1997 to 2001 PWMG

X|Clarity TCU 51.40 (25) 10 150] 32.96 0.64 1997 to 2001 PWMG

X|[Conductivity (Cond) USIE/cm 683.58 (24) 275 1330 346.13] 0.5 1997 to 2001 PWMG

::2[E.coli MPN/100 ml  [213.21 (24) 8 2000 426.01 2 1997 to 2001 PWMG

X[Sodium (Na) mg/L 73.25 (25) 22.9 204 47.77 0.6 1997 to 2001 PWMG

XiSulfur (SO4) mg/L 149.91 (25) 3 334  89.63 0.4 1997 to 2001 PWMG

X|Total dissolved solid (TDS) mg/L 183.46 (14) 149.71 1001.58] 268.68 0.56 1997 to 2001 PWMG

X|Total Kjeldahl nitrogen (TKN) mg/L 0.40 (20) 0.25 0.73] 0.12) 0.29 1997 to 2001 PWMG

X[Total organic carbon (TOC) mg/L 11.24 (25) 5.72 22.2 4.41] 0.39 1997 to 2001 PWMG

PWMG 8 XlAlkalinity (Alk) mg/L 46,98 (9) 22.4 82. 2129 0.5 1997-98 PWMG
X|Conductivity (Cond) USIE/cm 178,56 (9) 120 1040 295.63 0.62 1997-98] PWMG

::2[E.coli MPN/100 ml 1451 (4) 108 921 344.76 0.74 1997-98] PWMG

X[Sulfur (SO4) mg/L 112,84 (9) 18.9 245 72.9 0.65 1997-98] PWMG

X[Total organic carbon (TOC) mg/L 11,02 (9) 5.9 19.98 5.02 0.44 1997-98] PWMG

PWMG 40 XlAlkalinity (Alk) mg/L 61,51 (10) 38.4 80.d 1458  0.24 1998-99-2000] PWMG/DELG
X[Chloride (CI) mg/L 150,06 (10) 55.4 231 73.05) 0.49 1998-99-2000] PWMG/DELG

X[Conductivity (Cond) USIE/cm 887,99 (10) 44 .9 1360 456.35 0.51f 1998-99-2000] PWMG/DELG

:[E.coli MPN/100 ml 316,89 (9) 10 2250 727.22) 2.29 1998-99-2000 PWMG/DELG

XlSulfur (SOJ) mg/L 163,16 (10) 77.6 234 65.17 0.4 1998-99-2000) PWMG/DELG

X[Total dissolved solid (TDS) mg/L 523,8 (9) 236.14 763.63 233.12 0.4 1998-99-2000] PWMG/DELG

X[Total organic carbon (TOC) mg/L 9,11 (10) 4.12 14.9 3.81 0.42 1998-99-2000] PWMG/DELG

Main Stem PWMG 65 OJAluminium (Al) mg/L 0,242 (3) 0.0 0.507| 0.2501] 1.0334 2000-01] PWMG/DELG
X[Conductivity (Cond) USIE/cm 428,37 (3) 65.] 1010 508.89 1.19 2000-01] PWMG/DELG
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Sampling Mean Min. Max. Year
Water Body Site Parameter Unit Value (N) | Value | Value SDV cv Sampled Sampled by
>[E.coli MPN/100 ml (50 (2) 49 60 14.14 0.28 2000-01] PWMG/DELG
::zfiron (Fe) mg/L 0,43 (3) 0.1 0.77 0.33 0.78 2000-01] PWMG/DELG
X|Sulfur (SO4) mg/L 55,47 (3) 6.1 133 67.89 1.22 2000-01 PWMG/DELG
X[Total Kjeldahl nitrogen (TKN) mg/L 0,52 (2) 0.39 0.66} 0.2 0.39 2000-01] PWMG/DELG
X|Phosphorus (TP-L) mg/L 0.0433 (3) 0.01 0.066( 0.0295| 0.6804 2000-01] PWMG/DELG
XTurbidity (turb) NTU 9.93 (3) 0.4 15.2 8.11 0.82 2000-01] PWMG/DELG
PWMG 4 szJAluminium (Al) mg/L 0.1192 (28) 0.001 0.467| 0.1282| 1.0757 1997 to 2001 PWMG/DELG
X|Chloride (Cl) mg/L 74.90 (28) 23.9 170 41.85 0.5 1997 to 2001 PWMG/DELG
X|[Clarity TCU 47.86 (28) 10 150 26.92 0.5 1997 to 2001 PWMG/DELG
X/Conductivity (Cond) USIE/cm 496.36 (28) 184 10100 222.11 0.45 1997 to 2001 PWMG
2:[E.coli MPN/100 ml  [454.33 (25) 10 2419 659.24 1.45 1997 to 2001 PWMG
X[Fecal coliforms (FC-MF) CFU/100mI  [264,8 (10) 15 1280 394.83 1.49 1997 to 2001 PWMQ
z[iron (Fe) mg/L 0.36 (28) 0.13 1.87 0.32) 0.89 1997 to 2001 PWMQ
X|Sodium (Na) mg/L 54.17 (28) 15.4 125 29.94 0.59 1997 to 2001 PWMG
X|Sulfur (SO4) mg/L 78.35 (28) 29.9 139 34.03 0.43 1997 to 2001 PWMG
X[Total Coliforms (TC-MPN) MPN/100 ml (3938 (10) 494 14140 4881 1 1997 to 2001 PWMQ
X|Total dissolved solid (TDS) mg/L 268.85 (17) 106.] 457.86] 109.86 0.41 1997 to 2001 PWMQ
X(Total Kjeldahl nitrogen (TKN) mg/L 0.42 (28) 0.22 0.7 0.13 0.31] 1997 to 2001 PWMG
X[Total organic carbon (TOC) mg/L 8.39 (28) 3.6 12.4 2.66 0.3 1997 to 2001 PWMG
PWMG 66 XlAlkalinity (Alk) mg/L 56.10 (2) 51.1 62.1 8.49) 0.15 1998-99 DELG
X|[Chloride (CI) mg/L 121 (2) 114 126 7.07] 0.08 1998-99 DELG
X/Conductivity (Cond) USIE/cm 743.50 (2) 719 768 34.65 0.05 1998-99 DELG
>[E.coli MPN/100 ml 23 (3) 10 30 11.27 0.49 1998-99 DELG
X|Sodium (Na) mg/L 86.40 (2) 83.9 88.9 3.54 0.04 1998-99 DELG
X[Sulfur (SO4) mg/L 110.80 (2) 95.4 126 21.9 0.19 1998-99 DELG
X|Total dissolved solid (TDS) mg/L 380.69 (1) 380.69  380.69 1998-99 DELQ
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PWMG 67 X|Calcium (Ca) mg/L 31.10 (2) 31.1 31.1 1998 DELG
>[E.coli MPN/100 ml |44 (1) 44 44 1998 DELG
X|Sulfur (SO4) mg/L 59.80 (1) 59.9 59.8 1998 DELG
XZinc (zn) o/l 72.00 (1) 72 72 1998 DELG
PWMG 15 >[E-coli MPN/100 ml  [182.82 (22) 10 1540 324.1 1.77 1997 to 2001 PWMQ
X|Sb Hg/L 3.08 (22) 1 46.7 9.74 3.17 1997 to 2001 PWMG
X|Sulfur (SO4) mg/L 50.71 (22) 21.4 90.§ 19.6 0.39 1997 to 2001 PWMG
PWMG 3 XlAlkalinity (Alk) mg/L 47.98 (9) 28 63.4 12.9 0.27 1997-98 PWMQ
X|[Chloride (CI) mg/L 76.54 (9) 4.77 159 50.56 0.66 1997-98 PWMQ
X/Conductivity (Cond) USIE/cm 596 254 969 253.15 0.42 1997-98 PWMG
O[E.coli MPN/100mlI 2253 50 8145 3940.22) 1.79 1997-98 PWMG
X[Fecal coliforms (FC-MF) CFU/100mI  [836,25 (4) 15 3000| 1447.28 1.73 1997-98 PWMQ
::ifiron (Fe) mg/L 0.31 (9) 0.19 0.56} 0.13 0.4 1997-98 PWMQ
X|Sodium (Na) mg/L 66.08 (9) 22.9 120 34.18 0.52 1997-98 PWMG
X|Sulfur (SO4) mg/L 97.93 (9) 41.9 137 35.36 0.36 1997-98 PWMG
X[Total Coliforms (TC-MPN) MPN/100mI 4000 (4) 500 12439 5693 1 1997-98 PWMQ
X|Total Kjeldahl nitrogen (TKN) mg/L 0.39 (9) 0.4 0.68| 0.18 0.45 1997-98 PWMQ
X[Total organic carbon (TOC) mg/L 7.91 (9) 4.4 12.1 3.03] 0.38 1997-98] PWMG
PWMG 16 >[E.coli MPN/100 ml  [98.54 (25) 10 412.5 102.6 1.04 1997 to 2001 PWMG
PWMG 10 XAlkalinity (Alk) mg/L 46.64 (24) 24.7 67.7 12.41] 0.27 1997 to 2001 PWMQ
X|[Chloride (CI) mg/L 90.53 (24) 26.9 174 45.61 0.4 1997 to 2001 PWMQ
X/Conductivity (Cond) USIE/cm 579.88 (24) 137 1030 250.76 0.43 1997 to 2001 PWMG
>[E.coli MPN/100 ml  [105.88 (24) 5 461  135.85 1.24 1997 to 2001 PWMG
X|Sodium (Na) mg/L 64.11 (24) 20.9 126 31.15 0.49 1997 to 2001 PWMQ
X[Sulfur (SO4) mg/L 89.12 (24) 33.5 160 35.71 0.4 1997 to 2001 PWMQ
X(Total dissolved solid (TDS) mg/L 342.42 (13) 116.4  547.45| 143.52 0.42 1997 to 2001 PWMG
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X[Total organic carbon (TOC) mg/L 7.8 (24) 4.21 12.9 2.95) 0.38 1997 to 2001 PWMG

Pollett river PWMG 14 S|E.coli MPN/100 ml  [18.55 (19) 1 147.5 33.65 1.81] 1997 to 2000 PWMG
PWMG 13 >[E.coli MPN/100 ml  [63.25 (4) 12 203 93.35 1.49 1997-98 PWMQ

PWMG 11 >[E.coli MPN/100 ml  [83.02 (24) 4 579 142.64] 1.7 1997 to 2001 PWMG

PWMG 12 >[E.coli MPN/100 ml  [121.50 (14) 2 816|  240.55 1.99 1997 to 2000 PWMG

PWMG 68 >[E.coli MPN/100 ml  [54.67 (3) 4 120 59.37] 1.09 1998-99 DELG

Prosser brook PWMG 69 SE.coli MPN/100 ml |31 (1) 31 31 1998 DELG
PWMG 18 >[E.coli MPN/100 ml  [51.38 (4) g 168 77.8 1.51 1997-98 DELG

Little river PWMG 57 S[E.coli MPN/100 ml (13 (2) 13 13} 1998 DELG
PWMG 41 ::1[E.coli MPN/100 ml  [255.60 (8) 30 940  288.49 1.13 1999-00 PWMQ

PWMG 17 ::[E.coli MPN/100 ml  |323.24 (25) 2 2419 704.7 2.1 1997 to 2001 PWMG

Rabbit brook PWMG 70 XlAlkalinity (Alk) mg/L 124.43 (7) 116 145 10.41] 0.09 1997-2001 PWMG
X[Chloride (CI) mg/L 148.14 (7) 13(Q 173 15.61 0.1 1997-2001 PWMG

X/Conductivity (Cond) USIE/cm 770.43 (7) 695 847 63.55 0.08 1997-2001 PWMQ

O[E.coli MPN/100 ml  |541.67 (6) 3Q 1650,  606.41 1.12 1997-2001 PWMG

oliron (Fe) mg/L 0.34 (7) 0.9 0.44 0.1 0.9 1997-2001 PWMG

X[Sodium (Na) mg/L 76.58 (7) 64.9 84.7 8.54 0.1 1997-2001 PWMG

X|Total dissolved solid (TDS) mg/L 384.24 (6) 346.72  430.44 32.11 0.08 1997-2001 PWMG

X[TN mg/L 0.60 (6) 0.31 0.93 0.25 0.41) 1997-2001 PWMG

PWMG 25 XlAlkalinity (Alk) mg/L 120.49 (11) 83.9 145 21.95 0.18 1997-2001 PWMG

X[Chloride (CI) mg/L 137.55 (11) 82.4 171 29.85 0.22 1997-2001 PWMG

X/Conductivity (Cond) USIE/cm 714.82 (11) 469 840 13251 0.19 1997-98 PWMQ

O|Copper (Cu) ng/L 5.04 (11) 2.4 8.96 2.23 0.44 1997-98 PWMG

O[E.coli MPN/100 ml  [3144.33 (4) 500 6745 2616.41 0.83 1997-98 PWMG

X[Fecal coliforms (FC-MF) CFU/100mI  [1363,33 (4) 800 1960 552.05 0.4 1997-98 PWMG
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oliron (Fe) mg/L 0.40 (11) 0.21 0.67] 0.17] 0.41 1997-98 PWMG
X[Phosphorus (TP-L) mg/L 0.0379 (11) 0.021 0.07| 0.0155 0.4094 1997-98 PWMG
X|Total Coliforms (TC-MPN) MPN/100mI  [13851 (4) 2419 24190 9053 1 1997-98 PWMG
X[Turbidity (turb) NTU 4.85 (11) 1.4 20.9 5.96] 1.23 1997-98 PWMQ
PWMG 24 OJAluminium (Al) mg/L 0.2160 (15) 0.0369 0.687| 0.2102| 0.972g9 1997 to 2000 PWMQ
XlAlkalinity (Alk) mg/L 02.48 (16) 36.5 138§ 29.16 0.3 1997 to 2000 PWMG
X|[Chloride (CI) mg/L 97.51 (16) 25.6 154 40.57 0.42 1997 to 2000 PWMG
X/Conductivity (Cond) USIE/cm 498.09 (16) 26.4 815  226.55 0.49 1997 to 2000 PWMQ
o|Copper (Cu) g/l 4.91 (16) 1.2 6.8 1.69) 0.34 1997 to 2000 PWMQ
O[E.coli MPN/100 ml  |5473.38 (16) 410 24190 6849.05 1.25 1997 to 2000 PWMG
X|Fecal coliforms (FC-MF) CFU/100mI  |1935,07 (9) 152 7250| 2184.17] 1.13 1997 to 2000 PWMG
ollron (Fe) mg/L 0.93 (16) 0.49 1.74 0.3 0.3 1997 to 2000 PWMQ
XManganese (Mn) mg/L 0.20 (16) 0.05 0.49 0.12) 0.59 1997 to 2000 PWMQ
X[Total Coliforms (TC-MPN) MPN/100mI  [16028 (9) 2419 36550 9743 1 1997 to 2000 PWMG
X[Total Kjeldahl nitrogen (TKN) mg/L 0.71 (16) 0.32 1.98 0.46] 0.6 1997 to 2000] PWMG
X|Phosphorus (TP-L) mg/L 0.0748 (16) 0.032 0.15 0.0305 0.4084 1997 to 2000 PWMQ
X([Turbidity (turb) NTU 17.59 (16) 1.9 84.1 23.1 1.31 1997 to 2000 PWMQ
lAnagance River PWMG 002 * XICadmium (Cd) ug/L 0,12 (24) 0.1 0.5 0.08| 0.7 1999 to 2001 PWMG
>[E.Coli MPN/10OmI  [199,11(23) 10 2000| 407.12 2.04 1999 to 2001 PWMQ
ollron (Fe) mg/L 0,67 (24) 0.35 1.4 0.27] 0.4 1999 to 2001 PWMQ
PWMG 050 ~ * :zz[Cadmium (Cd) Ho/L 0,1 (3) 0.1 0.2N.D. N.D. 1998-1999 DELG
~3[E.Coli MPN/100mI  [110,33 (3) 31 150 68.7] 0.64  1998-1999 DELG
~ QOfron (Fe) mg/L 0,90 (3) 0.59 1.3 0.37] 0.41  1998-1999 DELQ
PWMG 001 * :zz[Cadmium (Cd) Ho/L 0,1 (20) 0.1 0.2N.D. N.D. 1997 to 2000 PWMQ
>[E.Coli MPN/100ml  [96,11 (19) 14 620 135.49 1.41 1997 to 2000 PWMG
X[Manganese(Mn) mg/L 5,83 (20) 0.02 1.46 0.31 1.4 1997 to 2000 PWMG
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X[Total Kjeldahl nitrogen (TKN) mg/L 0,47 (20) 0.9 0.86 0.13] 0.28 1997 to 2000] PWMG
X[Total organic carbon (TOC) mg/L 11,07 (20) 6.9 17.06] 3.11 0.28 1997 to 2000] PWMG
Fox Creek PWMG 053 XlAlkalinity (Alk) mg/L 116,36 (5) 91.4 143 21.38 0.18 2001 PWMG
* ::z[Cadmium (Cd) g/L 0,1 (5) 0.1 0.1 0 Q 2001 PWMG
X|[Chloride (CI) mg/L 123,8 (5) 91.4 192]  42.15 0.34 2001 PWMG
X|[Conductivity (Cond) USIE/cm 690,6 (5) 547919, 00 159.59 0.23 2001 PWMG
x[Chromium (Cr) ug/L 5,00 (5) 3.6 6.1 0.91 0.18 2001 PWMG
O|E.Coli MPN/100ml 428,00 (5) 40 800 363 0.8 2001 PWMG
X[Total dissolved solid (TDS) mg/L 353,16 (5) 270.4 477.53] 84.15 0.24 2001 PWMG
X[Turbidity (turb) INTU 7,88 (5) 0.9 22.2 8.97 1.14 2001 PWMG
PWMG 031 X[Alkalinity (Alk) mg/L 53,88 (17) 13.4 102] 30.76) 0.57 1997 to 2000] PWMG
O}Aluminium (Al) mg/L 0,4234 (17) 0.009 1.09 0.3366| 0.794¢ 1997 to 2000] PWMG
X|[Conductivity (Cond) USIE/cm 230 (1) 230 230] 0 g 1997 to 2000 DELQ
X|Chromium (Cr) ug/L 3,39 (17) 0.9 11.4 2.57 0.76 1997 to 2000 PWMG
o|Copper (Cu) ug/L 3,91 (17) 0.9 19.6 4.37 1.14 1997 to 2000 PWMG
O|E.Coli MPN/100ml 1436,59 (17) 38 8160 2327.01 1.62 1997 to 2000 PWMG
oliron (Fe) mg/L 1,15 (17) 0.52 2.1 0.47 0.41] 1997 to 2000 PWMG
X[Manganese(Mn) mg/L 0,24 (17) 0.0 0.45 0.12 0.51] 1997 to 2000 PWMG
X[Total Coliforms (TC-MPN) MPN/100ml 5622 (9) 1470 24190 7257 1 1997 to 2000 PWMG
X[Turbidity (Turb) NTU 16,78 (17) 2.1 48.8 16.48 0.99 1997 to 2000] PWMG
Humphreys Brook PWMG 029 O|Aluminium (Al) mg/L 0,1779 (23) 0.005 0.901] 0.2241] 1.259§ 1997 to 2001 PWMG
XlAlkalinity (Alk) mg/L 51,41 (23) 23.9 102 20.93 0.41] 1997 to 2001 PWMG
X| (CLRA) TCU 95 (23) s 500] 117.05 1.23 1997 to 2001 PWMG
X|[Conductivity (Cond) USIE/cm 220 (1) 220 220 0 g 1997 to 2001 DELQ
X|Chromium (Cr) ug/L 2,53 (23) 0.9 8.3 1.79) 0.1 1997 to 2001] PWMG
O|Copper (Cu) a/L 2,07 (23) 0.5 5.3 1.35 0.6 1997 to 2001 PWMG
X[Dissolved oxygen (DO) mg/L 10,27 (12) 7.22 19 3.12 0.9 1997 to 2001 PWMG
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O[E.Coli MPN/100ml 656,14 (23) 2 2419 689.84] 1.0 1997 to 2001 PWMG

X[Fecal coliforms (FC-MF) CFU/100ml 263,38 (8) 2 635 252.32 0.9¢ 1997 to 2001 PWMG

oliron (Fe) mg/L 0,65 (23) 0.05 2.16 0470  0.71 1997 to 2001 PWMG

X[Manganese (Mn) mg/L 0,22 (23) 0.01 0.75 0.19 0.85 1997 to 2001 PWMG

X[Total Coliforms (TC-MPN) MPN/100ml 5446 (9) 950 13,469 5264 13 1997 to 2001 PWMG

X|Total Kjeldahl nitrogen (TKN) mg/L 0,55 (18) 0.4 0.94 0.15| 0.2 1997 to 2001] PWMG

X[Total organic carbon (TOC) mg/L 11,16 (23) 1.88 23.9 4.28] 0.39 1997 to 2001 PWMG

X|Phophorus (TP-L) mg/L 0,0367 (23) 0.009 0.12] 0.0277] 0.7545 1997 to 2001 PWMG

X[Turbidity (Turb) NTU 11,96 (23) 0.9 94 .9 21.11] 1.7 1997 to 2001 PWMG

PWMG 054 olAluminium (Al) mg/L 3,4 (1) 3.4 3.4 0 d 1997, DELG
X|Arsenic (As) ng/L 5,1 (1) 5.1 5.1 0 Q 1997 DELQ

* O|Cadmium (Cd) g/l 1 (1) 1 1 0 Q 1997 DELQ

X|Chromium (Cr) g/L 10 (1) 10 10 0 g 1997 DELG

oliron (Fe) mg/L 7,92 (1) 7.92 7.92) 0 d 1997, DELG

X|{Ammonia (NH¢T) mg/L 1,58 (1) 1.58 1.58 0 Q 1997 DELQ

ofNickel (Ni) g/l 100 (1) 100 100] 0 d 1997, DELG

OlLead (Pb) g/L 16 (1) 16 16 0 g 1997 DELG

X|Suspended solids (SS) mg/L 454 (1) 454 454 0 Q 1997 DELQG

X[Total Kjeldahl nitrogen (TKN) mg/L 1,8 (1) 1.9 1.9 0 Q 1997 DELQ

X[Total organic carbon (TOC) mg/L 13,6 (1) 13.6 13.9 0 Q 1997 DELQ

X|Phophorus (TP-L) mg/L 0,43 (1) 0.43 0.43] 0 g 1997 DELG

X|Turbidity (Turb) NTU 50,40 (1) 50.4 50.4 0 d 1997, DELG

olzinc (zn) g/l 100 (1) 100 100| 0 d 1997, DELG

PWMG 030 szzAluminium (Al) mg/L 0,0663 (14) 0.018 0.144 0.0442| 0.6669 1997-98-2001] PWMG
XlAlkalinity (Alk) mg/L 56,16 (14) 23.9 115 24.91 0.44 1997-98-2001 PWMG

X|Chromium (Cr) g/l 2,36 (14) 0.9 5.6 1.32]  0.56 1997-98-2001 PWMG

::;[E.Coli MPN/100ml 266,57 (9) 10 776.5  265.99 1 1997-98-2001 PWMG
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:zfiron (Fe) mg/L 0,43 (14) 0.07] 1.22 0.37 0.84 1997-98-2001 PWMG
X[Manganese(Mn) mg/L 0,17 (14) 0.06 0.47 0.13 0.81 1997-98-2001 PWMG
X|Lead (Pb) ug/L 1,16 (14) 1 2.9 0.48 0.41 1997-98-2001 PWMG
XTotal Kjeldahl nitrogen (TKN) mg/L 0,55 (9) 0.42 0.66 0.09 0.19 1997-98-2001 PWMG
X[Total organic carbon (TOC) mg/L 11,5 (14) 4.34 18.5 4.1 0.3 1997-98-2001] PWMG
X[Phophorus (TP-L) mg/L 0,0239 (14) 0.0 0.045 0.0117| 0.488 1997-98-2001 PWMG
Jonathan creek PWMG 055 X|Alkalinity (Alk) mg/L 87,9 (1) 87.9 87.9 0f [o 1998 DELG
X[Calcium (Ca) mg/L 41,20 (1) 41.9 41.2 0 g 1998 DELG
X[Chloride (CI) mg/L 101 (1) 101 101 0 g 1998 DELG
X|[Conductivity (Cond) USIE/cm 506 (1) 506 506 0 Q 1998 DELQ
X[Chromium (Cr) ug/L 3,5 (1) 3.9 3.5 0 g 1998 DELG
X[Dissolved oxygen (DO) mg/L 12,03 (1) 12.03 12.03} 0 g 1998 DELG
>[E.Coli MPN/100ml |60 (1) 6( 60) 0 g 1998 DELG
X|Potassium (K) mg/L 1,52 (1) 1.52 1.52 0 Q 1998 DELQ
PWMG 023 X{Alkalinity (Alk) mg/L 63,56 (24) 24.4 92.2 21.52 0.34 1997 to 2001 PWMG
* :::{Cadmium (Cd) ug/L 0,1 (24) 0.1 0.3 0 g 1997 to 2001 PWMG
X[Chromium (Cr) ug/L 2,48 (24) 0.9 4.8 1.22 0.49 1997 to 2001 PWMG
O[E.Coli MPN/100ml 666,13 (19) 14 2419 712.21 1.07 1997 to 2001 PWMG
X[Fecal coliforms (FC-MF) CFU/100mI  [894,67 (6) 229 1560, 546.15 0.61] 1997 to 2001 PWMG
PWMG 56 ofiron (Fe) mg/L 0,69 (1) 0.69 0.69 0 g 1997| DELG
X|[Manganese (Mn) mg/L 0,22 (1) 0.22 0.22 0 Q 1997 DELQ
lJones Lake PWMG 022 OJAluminium (Al) mg/L 0,7261(16) 0.031 5.1 1.41] 1.9419 1997 to 2000 PWMG
XlAlkalinity (Alk) mg/L 53,48 (16) 29.4 72.4 13.14] 0.29 1997 to 2000 PWMG
* o[Cadmium (Cd) ug/L 0.16 (16) 0.1 1 0.23 1.44 1997 to 2000 PWMG
0|Copper (Cu) ug/L 4,33 (16) 2 12 2.41] 0.5 1997 to 2000 PWMG
O[E.Coli MPN/100ml  |1754,69 (16) 14 24190 5985.72 3.41 1997 to 2000 PWMG
X[Fecal coliforms (FC-MF) CFU/100mI  [539,7 (9) 130 2140 667.1 1.24 1997 to 2000 PWMG
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olron (Fe) mg/L 1,7 (16) 0.18 11.9 2.84 1.67 1997 to 2000 PWMG
X[Manganese(Mn) mg/L 0,28 (16) 0.09 0.83 0.21 0.79 1997 to 2000 PWMG
OlLead (Pb) ug/L 3,98 (16) 1 22 5.38 1.39 1997 to 2000 PWMG
X[Suspended solids (SS) mg/L 110 (16) 15 800 209 2 1997 to 2000 PWMG
X[Total Coliforms (TC-MPN) MPN/100ml  [8011 (9) 1149 24190 7761 1 1997 to 2000 PWMG
X[Total Kjeldahl nitrogen (TKN) mg/L 0,85 (16) 0.41) 2.41 0.48 0.57 1997 to 2000 PWMG
X[Total organic carbon (TOC) mg/L 10,26 (16) 7.1 18 2.71 0.2 1997 to 2000] PWMG
X|Phophorus (TP-L) mg/L 0,0991 (16) 0.012 0.59| 0.1443| 1.4554 1997 to 2000 PWMG
X[Turbidity (Turb) NTU 26,43 (16) 3.7 172 43.69 1.69 1997 to 2000 PWMG
X[zinc (zn) hg/L 22,76 (16) 5 100 22.85 1 1997 to 2000 PWMG
Weldon creek PWMG 032 * ::|Cadmium (Cd) ug/L 0,1 (19) 0.1 0.1 0 d 1997 to 2000) PWMG
>[E.Coli MPN/100mI  [129,34 (19) 3 797 205.7 1.59 1997 to 2000 PWMG
X[Sulfur (SO4) mg/L 47,54 (19) 1.27 115 32.77, 0.69 1997 to 2000 PWMG
Turtle creek PWMG 074 * ::|Cadmium (Cd) ug/L 0,1 (7) 0.1 0.1 0 [o 1997 PWMG
olron (Fe) mg/L 1,01 (7) 0.16 1.95 0.82 0.82 1997] PWMG
X[Manganese (Mn) mg/L 1,15 (7) 0.05 2.32 1. 0.94 1997 PWMG
PWMG 019 * :z{Cadmium (Cd) g/l 0,1 (4) 0.1 0.1 0 g 1998 PWMG
3[E.Coli MPN/100ml |1 (2) 1 1 0 g 1998 PWMG
olron (Fe) mg/L 0,61 (4) 0.16 1.32) 0.51 0.83 1998 PWMG
X[Manganese (Mn) mg/L 0,63 (4) 0.12 1.17| 0.57] 0.9 1998 PWMG
PWMG 042 * :z{Cadmium (Cd) g/l 0,1 (3) 0.1 0.1 0 g 1998-1999 PWMG
3[E.Coli MPN/100mI |24 (3) 12 40 14.42 0.4 1998-1999 PWMG
Bennett Brook PWMG 006 OJAluminium (Al) mg/L 0,1318 (21) 0.023 1.26] 0.2803 2.1275 1997 to 2001 PWMG
XlAlkalinity (Alk) mg/L 66,48 (21) 22 93.4 21.13 0.3 1997 to 2001 PWMG
* :z{Cadmium (Cd) mg/L 0,1 (21) 0.1 0.1 0 g 1997 to 2001 PWMG
X|[Conductivity (Cond) USIE/cm 1750,1 (21) 527 32500 919.91 0.53 1997 to 2001 PWMG
X|Chromium (Cr) ug/L 3,31 (21) 0.9 8.1 1.98 0.4 1997 to 2001 PWMG
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:::[E.Coli MPN/100mI  |415,58 (20) 10 2419  669.12 1.61] 1997 to 200 PWMG

X|Sodium (Na) mg/L 272,76 (21) 51.4 478 158.95 0.59 1997 to 200 PWMG

X| Antimony (Sb) ng/L 1,43 (21) 1 10 1.96 1.37 1997 to 2001 PWMG

X|Sulfur (SO4) mg/L 197,85 (21) 57.4 370) 97.02) 0.49 1997 to 200 PWMG

XlTotal Coliforms (TC-MPN) MPN/100ml  [3267 (9) 65  17,330) 5288 2 1997 to 2001 PWMG

X[Total dissolved solids (TDS) mg/L 1036,51 (12) 283. 1788.62 540.3  0.52 1997 to 2001 PWMG

PWMG 051 XlAlkalinity (Alk) mg/L 80,40(3) 76.9 86.1 5.05 0.0  1998-1999) DELG
X|Calcium (Ca) mg/L 118,67 (3) 104 130 13.32 0.11]  1998-1999 DELG

* ::ICadmium (Cd) Ha/L 0,1 (3) 0.1 0.1 0 g  1998-1999 DELG

X|Chloride (Cl) mg/L 638,33 (3) 584 667  46.23 0.0  1998-1999) DELG

X|Conductivity (Cond) USIE/cm 2763,33 (3) 2630 2930. 152.75 0.0  1998-1999 DELG

X/Chromium (Cr) Hg/L 5,70 (3) 4 7.8 1.93 0.34  1998-1999 DELG

>[E-Coli MPN/100mI (145,67 (3) 50 240) 95.01] 0.6  1998-1999) DELG

X|Sodium (Na) mg/L 465 (3) 421 505 4214 0.09  1998-1999 DELG

XlSulfur (S04) mg/L 293,67 (3) 261 326 329 011  1998-1999 DELG

X|Total Coliforms (TC-MPN) MPN/100mI  [2419 (1) 2419 2419 0 d  1998-1999 DELG

X|Total dissolved solids (TDS) mg/L 1519,90 (2) | 1429.09 1610.7] 128.42 0.04  1998-1999) DELG

PWMG 045 X| Antimony Arsenic (As) Hg/L 5,10 (2) 4.67 5.52 0.6  0.12 1999 PWMG
* ::/Cadmium (Cd) Hg/L 0,1 (2) 0.1 0.1 0 g 1999 PWMG

X|Chloride (CI) mg/L 481,5 (2) 404 558 108.19 0.22 1999 PWMQ

X/Conductivity (Cond) USIE/cm 1990 (2) 1680 2300 438 0.22 1999 PWMG

X/Chromium (Cr) Hg/L 4,1 (2) 3.6 4.8 0.71 0.17 1999 PWMG

>[E-Coli MPN/100ml 120 (2) 50 190) 98.99 0.82 1999 PWMG

X|Sodium (Na) mg/L 318,5 (2) 269 368 700  0.22 1999 PWMG

X|Sulfur (SO.) mg/L 226 (2) 192 260  48.08 0.21 1999 PWMG

X[Total dissolved solids (TDS) mg/L 1166,25 (2) 989.9 1343.19] 250.24]  0.21 1999 PWMG
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Legend:

X>watershed average
111>CWQG limits
O>watershed average &
CWQG limits
=> For information purposes
* All over limits because Cadmium detection limit is 0,1and CWQG limit is 0,017
~ Same site as PWMG 002
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Appendix D. Descriptive Statistics for each sampling parameter (1997-2001)

Statistics Al ALK As BOD Ca Cd Cl CLRA  COND COND Cr Cu DO DO E_COLI F
ELG L ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGF ELGL ELGL CLF ELGF ELG_L ELG_L
(mglL) (mg/lL) (ug/l) (mg/L) (mg/lL) (ug/L) (mg/lL) (TCU) (uSIE/cm) (uSIE/cm) (ug/lL) (pg/ll) (mg/L) (mg/lL) (MPN/M00mL) (mgiL)
Minimum 0.001 191 1 105 2 0.1 1.4 0 23.7 10 04 0.5 0.5 2.6 1 0.1
Percentile 5% 0.009 8.78 1 10.5 3.81 0.1 2.52 5 41.19 20 0.5 05 6.258 6.889 10 0.1
Percentile 25% 0.02 22.7 1 10.5 8.56 0.1 10.4 15 98.825 50 0.8 0.5 8.5 8.7 22 0.1
Median 0.045 38.9 1 105 23.7 0.1 33.6 30 277 140 1.6 09 9.63 9.6 87 0.1
Mean 0.122 46.220 1.402 10.500 30.127 0.105 73.069 47.698 423.873 175 2.128 1.578 9.615 9.569 534.736 0.117
Percentile 75% 0.116 66.7 15 105 4265 01 73.9 60 493 300 3 18 107 105 300 0.112
Percentile 95% 0.439 100 31 10.5 84.2 0.1 175 150 1041 395 5.6 49 126 12.198 2000 0.198
Maximum 5.1 145 10.6 10.5 175 1 5707 500 17700 500 114 25.2 19 18.9 24190 0.454
Count (n) 720 721 721 1 721 721 721 721 721 30 721 721 324 302 645 721
CWQG 0.1 . 5 . . 0.017 . . . . 1-8,9 . 5.5 55
Statistics FC-MF Fe HARD Hg K Mg Mn Na NH3T Ni NO2 NO3 NOX Pb pH pH
ELG_L ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELGL ELG.L CLF ELG L
(CFUMOOmL) (mg/L) (mg/L) (ugll) (mglL) (mg/L) (mg/L) (mgl) (mgl) (ugl) (mglL) (mg/l) (mg/L) (ug/l) (pH) (pH)
Minimum 0 0.01 6.6 0.05 0.05 04 0.005 16 0.008 5 0.05 0 0.05 1 5.75 5.24
Percentile 5% 3 0.03 126 0.05 0.313 0.7 0.0063 2.49 0.01 5 0.05 0 0.05 1 6.25 6.91
Percentile 25% 15.5 0.079 27 0.05 0.583 1.37 0.017 8.39 0.01 5 0.05 0 0.05 1 6.8 7.49
Median 60 0.235 722 0.05 0.874 32 0.043 235 0.01 5 0.05 0.05 0.05 1 75 7.78
Mean 239.701  0.435 94.632 0.050 1.157 4.770 0.107 50.153 0.028 7.650 0.052 0.150 0.178 1.138 7.299 7.716
Percentile 75% 198.667 0.52 131 0.05 1.37 534 0.117 488 0.021 10 0.05 0.06 0.09 1 7.75 8.02
Percentile 95% 1072 1.3 253 0.05 223 103 0.396 125 0.081 10 0.05 0.87 092 144 8 8.3
Maximum 7250 204 2409 0.05 484 479 2.32 4070 1.58 100 0.536 356 4.1 22 8.5 9.2
Count (n) 263 721 721 49 721 721 721 721 721 721 721 721 721 721 117 721
CWQG . 0.3 . 0.1 . . . . 1.37 25 0.06 . . 1 6.5 6.5
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Appendix D. Descriptive statistics for each sampling parameter (Continued)

Statistics Sb S04  SS TC-MPN  TDS  TDS TDS TEMP TKN TN TOC TPH TPL TURB  Zn
ELGL ELGL ELGL ELG_L CLF ELGL ELGF ELGF ELGL ELGL ELGL ELGL ELGL ELGL ELGL
(Mgll) (mgll) (mgll) (MPNMOOML) (mgll) (mgll)  (mgll) (°C) (mglL) (mglL) (mg/l) (ugll) (mgll) (NTU) (uglL)
Minimum 1 1.27 0 133 76 12715 159 24 01 03 1 10  0.005 O 5
Percentile 5% 1 256 0 4221 76 22926 159 6755 02 03 15 10 0005 O 5
Percentile 25% 1 458 1.66 986.75 76 55811 159 119 02 03 36 10 0.006 05 5
Median 1 132 15 1733 76 158737 159 165 032 03 6 10 0012 12 10
Mean 1.208 46.691 63.077 3025.180 7.600 238.894 15.900 16.250 0.382 0.432 7.284 10.000 0.022 4.654 12.223
Percentile 75% 1 612 15 2419 76 275446 159 205 047 03 98 10 0022 32 10
Percentile 95% 1 212 40 13045.1 7.6 747.686 159 25245 0.74 1225 169 10 0.066 203 29
Maximum 467 813 28000 36550 76 2143629 159 289 241 44 317 10 0.62 172 906
Count (n) 721 721 720 267 1 370.000 1 632 570 151 721 1 721 721 721
CWQG 10 0.03 . 30
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Appendix E. Maps created by PWMG

Watershed overview map: This mgp dtuates the Petitcodiac and Memramcook River
watershedsin a provincia perspective.

Ecoregion map: This mgp provides information on the dimate, temperature, precipitation and
geology.

Forestry maps: These maps give detalled information on the forestry gtuation in the
watershed. A genera forestry map, was dso made for the general public.

Soil map: The purpose of this map is to demondrate the primary lithology found in the
watershed.

Drainage map: This map represents the soils drainage class. Drainage is the length of time for
the water to be drained from the soil profile in relation to supply.

Land ownership map: This map gives information on who owns the lands in the watershed.

Land use map: Provides information on how the land is used, and if it's crown land or private
land.

Liners map: This map represents the different kinds of roads found within the watershed.

Anadromous fish passage situation map.: This map demondrates the Stuation of fish passage
within the Petitcodiac River watershed.
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Appendix F. Water quality parameters that exceeded the Canadian Water Quality
Guideline values for the protection of aquatic life (recreational guideline for E.coli),
from 1999-2001 for Jonathan Creek — Adapted from Gilliss 2001

Site Parameter Mean Value Guideline Unit Number of
1999 2000 2001 1999-2001 Values Exceeded
JON 1A E. coli 86 100 828 338 200 MPN/100 mL 3
Chromium 31 3.7 34 3.4 10 pa/L 11
Iron 0.064 0.044 0.043 0.050 0.3 mg/L 0
Aluminum 0.060 0.029 0.032 0.031 0.1 mg/L 2
Zinc 146 6.1 5.8 8.8 30 Mg/l 1
JON 1B E. coli 184 350 233 256 200 MPN/100 mL
Chromium 2.7 28 28 28 10 pa/L 10
Iron 0.164 0.187 0.150 0.176 0.3 mg/L 3
Aluminum 0.070 0.034 0.087 0.061 0.1 mg/L 3
Total Phosphorous  0.020 0.015 0.016 0.016 0.033 mg/L 2
JON2 E. coli 314 267 355 312 200 MPN/100 mL 6
Chromium 3.0 3.0 35 35 1.0 ug/L 11
Iron 0.722 0.631 0.834 0.729 0.3 mg/L 12
Aluminum 0.103 0.105 0.072 0.093 0.1 mg/L 5
Zinc 146 6.1 5.8 8.8 30 pg/L 1
JON3 E. coli 376 283 120 260 200 MPN/100 mL
Chromium 31 3.0 35 3.3 1.0 pa/L 11
Iron 0.446 0.423 0.439 0.436 0.3 mg/L 12
Aluminum 0.136 0.064 0.071 0.090 0.1 mg/L 3
JON4 E. coli 308 200 75 194 200 MPN/100 mL 5
Chromium 28 28 33 3.0 10 pa/L 11
Iron 0.358 0.248 0.190 0.303 0.3 mg/L 6
Aluminum 0.245 0.062 0.081 0.129 0.1 mg/L 6
Zinc 139 6.8 7.4 9.4 30 pa/L 1
TOC 101 94 7.5 9.0 15 mag/L 1
Total Phosphorous 0.028 0.009 0.012 0.016 0.033 mg/L 1
JONS5 E. coli 328 207 83 206 200 MPN/100 mL 5
Chromium 29 31 3.2 31 1.0 pa/L 12
Iron 0.406 0.283 0.276 0.322 0.3 mg/L 6
Aluminum 0.280 0.060 0.086 0.086 0.1 mg/L 6
TOC 101 103 95 10.0 15 mg/L
JONG6 E.coli 976 2410 828 1405 200 MPN/100 mL 10
Chromium 2.9 4.1 3.1 34 1.0 Mg/l 12
Iron 0.628 0.456 0.292 0.459 0.3 mg/L 9
Aluminum 0.452 0.147 0.164 0.254 0.1 mg/L 8
Total Phosphorous  0.040 0.047 0.049 0.048 0.033 mg/L 8
TOC 119 92 106 10.6 15 mg/L 2
JON7 E.coli 854 273 123 417 200 MPN/100 mL 6
Chromium 2.8 3.1 34 3.1 1.0 pg/L 12
Iron 0.444 0.274 0.271 0.330 0.3 mg/L
Aluminum 0.341 0.079 0.109 0.176 0.1 mg/L 6
TOC 103 9.1 8.6 9.3 15 mg/L 2
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Appendix F. Water quality parameters that exceeded the Canadian Water Quality
Guideline values for the protection of aquatic life (recreational guideline for E.coli),
from 1999-2001 for Jonathan Creek — Adapted from Gilliss 2001 (Continued)

Site Parameter Mean Value Guideline Unit Number of
1999 2000 2001 1999-2001 Values Exceeded
JON8 E. coli 636 427 188 417 200 MPN/100 mL 8
Chromium 3.2 34 37 34 1.0 pa/L 12
Iron 0.726 0.509 0.789 0.675 0.3 mg/L 12
Aluminum 0.379 0.082 0.186 0.216 0.1 mg/L 7
Copper 19 11 22 17 2.0 Mg/l 2
TOC 99 88 88 9.2 15 mg/L 2
Total Phosphorous  0.024 0.013 0.026 0.021 0.033 mg/L 2
JON9 E. coli 496 293 120 303 200 MPN/100 mL 6
Chromium 31 36 37 35 1.0 pa/L 12
Iron 0.584 0.417 0.512 0.504 0.3 mg/L 11
Aluminum 0.340 0.087 0.194 0.141 0.1 mg/L 7
Total Phosphorous  0.038 0.020 0.025 0.032 0.033 mg/L 5
Copper 24 15 24 21 2.0 pg/L 3
TOC 99 85 80 9.2 15 mg/L 1
Zinc 217 65 109 13.0 30 pg/L 1
JON 10 E. coli 720 487 478 562 200 MPN/100 mL 7
Chromium 31 38 48 3.9 1.0 pa/L 12
Iron 0.608 0.597 0.757 0.654 0.3 mg/L 12
Aluminum 0.378 0.114 0.190 0.246 0.1 mg/L 10
Total Phosphorous  0.045 0.029 0.031 0.035 0.033 mg/L 8
Copper 25 1.7 24 2.2 2.0 pg/L 5
TOC 97 86 83 8.9 15 mg/L 1
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