ALLIANCE DU BASSIN VERSANT

PETITCODIAC

WATERSHED ALLIANCE

Jonathan Creek
Restoration

Phase Il

Prepared By:

Courtney Smith
March 3, 2014

236 rue St. Georges street, suite 405
Moncton, NB, E1C 1W1

506 384 3369
info@etitcodiacwatershed.org
www.petitcodiacwatershed.org



mailto:carp@annapolisriver.ca

This page was intentionally left blank.



Jonathan Creek Restorati®roject

Phase Il

This project was made possible thanks to the generosity of these funders:

Atlantic Salmon Conservationdabion, Environmental Damages Fund, Fort Folly Habitat
Recovery, Recreational Fisheries Conservation Partnership Program, Small Change F



This page was intentionally left blank.



Jonathan Creek Restoration Project (Phase Il)

Table of Contents

ACKNOWIEUGEMENLS. ...ttt ee bbbt eeeer e e ettt e e e e e e e e e ammr e e e e e e e aeeeeens VIlI
EXECULIVE SUMIMAKY. ... ittt e e eeee ettt e e e e e emmt e e e e as IX
I O 1 To [ T £ o SRR 1
2.0 ReStOration tECHNIGUES. ..........uuiiiiiiiiiiiieeei bbb eeeer e e e e e e e e e e e e e e e e s s e e e e eeeas 2
G0\ =1 0o To (0] (o o 1T 4
O =TS U | £ SSURRS 7
L0 I 1Yo 1 151 o] o SRR 15
6.0 RECOMMENUALIONS.......ceeiiiiiiiiii e e e e e e erenr e e s e e e e e e e e e e e e esaneeeaeeeeaaeeaeees 16
O =] (= (=T [0TSR 16

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

March 2014 PageV



Q Petitcodiac Watershed Alliance

List of Figures

Figure 1: Map of Jonathan Creek, Moncton, . NB.............coooiiicemmmii e e 1.
Figure 2: Mapof Jonathan Creek Restoration Site, Moncton, . NB...............cociccceeevivvnnnnnnn. 3.

Figure 3: Newly formed rock sill as part of Phase Il of the Jonathan Cres&r&en Project.
Jonathan Creek, Moncton, NeW BrunNSWICK.........couuiiieiii oot mmmmmm e e 4..

Figure 4:Before and after removal of the log jam, Phase Il of the Jonathan Creek Restoration
Plan, Jonathan Creek, MONCtON, NB.........c.ouiiuiiiiicee e et mmmee et e et e e s mmmmns 5

Figure 5:Rip-rap along eroded section of Jonathan Creek as part of Phase Il of the Jonathan

Creek Restoration Plan. Jonathan Creek, Moncton, New BrunsSwick............covveccceeeueen... 6.
Figure 6: Students from | o6Universit® de Monct
(@12 Y/ o g Tox (o o TN AN = 2 0 3 PR 6.

Figure 7: Students from Mathieu Martin planting young trees in the riparian zone of Jonathan
Creek, MONCION, NB ... ... cmmmme bbb eeeeeeseeessesssessssessssmmmmnnssesssesessesesessssmnles

Figure 8: Volunteer from Mathieu Martin High School loading garbage collected from the
riparian zone of Jonathan Creek, MoNCtoN,.NB.............oouuiiioro e 8.

Figure 9: Tescale drawing of streatmank repair, Phase Il of the Jonathan Creek Restoration
Plan, Moncton, NB (2013).......cccceiiiiieiiiicmmmmm e e e ettt s e e e et e e e e e e e e e e s mmmmmma e e eeeeees 10

Figure 10: Tescale drawing of various restorations implemented in Phase Il of the Jonathan
Creek Restoration Plan, Moncton, NB (2013)........cccoooiiiiiimmmmmm i memmme e 11

Figure 11: Tescale drawing of streafmank protection repairs and fish habitat preservation as
part of Phase Il of the Jonathan Creek Restoration Plan, Moncton, NB (2013).............. 12.

Figure 12: Tescale drawing of logam removal as part of Phase Il of the Jonathan Creek
Restoration Plan, Moncton, NB (2013)........ciiiieiiiieescemmmme e e e e e e eeeeieiismmmmmm e e e e e e e e 13

Figure 13:. Tescale drawing of trees planted as part of Phase Il of the Jonathan Creek
Restoration Plan, Moncton, NB (2013)..........iiiiiiiii s cccceee e e eaamn 14.

Figure 14: Interpretive panel installed at the work site as outreach component of project5

PageVi March 201«



Jonathan Creek Restoration Project (Phase Il)

List of Tables

Table 1: List and amount of species of trees (common and scientific names) planted in the
riparian zone ofJonathan Creek as part of Phase Il of the Jonathan Creek Restoration Plan,

1Yo g Tod (o o R AN = T 20 1 3 PSSR 9.

List of Acronyms

DO dissolved oxygen

E. coli i Escherichia coli

PWA' Petitcodiac Watershed Alliaac
TDSi total dissolved solids

TSSi total suspended solids

March 2014 PageVll



Q Petitcodiac Watershed Alliance

Acknowledgements

Thank you to Susan Linkletter for organizing and executing tbishprem@onteers from Mathieu
Martin and@Jniversitde Moncton for helping to irage riparian zone of Jonathan Creek through the
planting of treédonated by the NB Environmental Netmebriemoval of garbaenk you tthe
Recreational Fisheries Conservation PartnershiptReagaimpartrfending this project.

PageVill March 201«



Jonathan Creek Restoration Project (Phase Il)

Executive Summary

Jonathan Creek is afliatary of the Petitcodiac River that has been deteriorating over the past
decade as a result of growing urbanization within its watersith. a watershed area of 50

km?, the creek flows through the rapidly developmgrth-end of Moncton which is comprised
mostly of residential and commercial property. The creek continues through the newly developed
residential land adjacent to Ry&t., and drains into Centennial Pond and Jones Lake, which
both serve as recreatioraid sbrm managemergonds in the westnd of Moncton.

As a result of an increase of impervious land development within its waterskesssive
amounts of ruroff have been added to the stream during and following rain events; this has led
to deterioration irwater quality as hydrocarbons, sediment, and other pollutants are drained into
the creek. As well, higher than normal flows have increased the rate of bank eegsiting in

a wider, shallower channahd furthering suspended sediment.

In the fall 0f2013 the Petitcodiac Watershed Alliance (PWA) worked to restore a 50 m section
of Jonathan Creefhase Il) adjacent to Ryaft.and Horseman @R A variety of instream and
riparian zone restorations were implemerdsch means of improving fish habitaank stability,

and hydrological flow Three rock sills were positioned within the chantelimprove fish
spawning, eroding banks were reinforced withrap, a large logam that had been disrupting
flow and furthering erosion was removed640willow stakes were planted along the banks to
provide structural support,82 young trees were planted throughdbe riparian zone, and
garbage was removed from the riparian zone.

Many of the positive changes that result from restorations completed at JoGatiekrwill be

difficult to measure given the complex nature of a stream. The reduction of sediment input as a
result of bank stabilization, for example, would be immeasurable due to other sources of
sediment. Qualifying changes made by restorations \kéhlinot be possible until the spring or
summer of 2014 when water levels recede and the stream has had time to adapt to changes made.

In order to effectively improve the overall water quality and aquatic habitat of Jonathan Creek,
measures will have tbe taken to reduce the amount of-affithat enters into the stream. Rock

sills will not function as intended if excess sediment blankets the substrate. Erosion will progress

in sections of the creek that have not been reinforced wittapipf water leels continue to rise
beyond the streambs natur al ability to withst
at the outfall of storasewer pipes or culverts to allow water to settle and infiltrate into the soil
instead of entering as rwoff into the stream. If several of these were in place along Jonathan
Creek, ruroff would decrease drastically thereby reducing the amount of flow which would in

turn result in less erosion along the banks.
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1.0Introduction

Jonathan Creek ig tributary of the Petitcodiac River that has attracted the interest and concern
of the Petitcodiac Watershed Alliance (PWA) over the past several years. With a watershed area
of 50 kn?, Jonathan Creek (Figure 1) flows through the rapidly developing eodlof Moncton

which encompasses both industrial and residential properties throughout most of the area.
Impervious land development adjacent to Ryoh and HorsemarRd. is closing in on the
riparian buffer zone of the creek and causing changes in streaphology. Unnaturally high

flows during and following rain events add more-nfhto the stream than it can contain forcing

the stream to flow into bankill multiple times throughout the year while causing continuous
erosion that adds high levels @dsment and pollution into the stream.
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Figure 1: Map of Jonathan Creek, Moncton, NB |

An assessment of Jonathan Creek was completed in 2011 in preparation for restoration work to
take place in 2012 (Phase I). In the fall of 20BBase II of the Jonathan Creek restoration
project was completed. A number ofstream and riparian zone restoration techniques were
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implemented in the creek as a means of improving bank stability, hydrological flow, fish habitat,
and the riparian zone.

Throughout the past century human activities have altered and shaped the water quality and
biotic communities of Jonathan Creek. The upper reaches of the creek have been characterized
mainly by industry and agriculture: The Moncton Industrial Park caasno expand throughout

these reaches while agricultural practices become less prominent. The use of land for agriculture
is still evident in some of the land surrounding Jonathan Creek. For many years the riparian zone
which surrounds the area where oeations took place was used as a cow pasture. The removal
of trees and other vegetation for this-purpos
off while influencing water temperature due to minimized shade. Vegetation is still lackireg in th
section of Jonathan Creek wheg&strestoration has taken place: The left and right riparian zone
consists mainly of tall grasses, with a single line of shrubs and some softwood trees along the
bank. Additionally, over the past two decades residengiatldpment along the Ryan Road has
increased paved (impervious) land which has greatly increased volumesasf emtering into

the stream.

Jonathan Creek continues through the urbanized-evesbf Moncton, flowing into Centennial

Park Pond and endirgf Jones Lake. Both of these maade lakes continue to serve as major
sources of recreation to the greater Moncton community. The ecological diversity of Jonathan
Creek is impaired by two barriers located at the outfalls of Getfitennial Park Pond andnks

Lake. These barriers do not allow fish passage and thus influence the types of species that may
inhabit all reaches of Jonathan Creek by inhibiting migration.

The water quality of Jonathan Creek is monitored annually by the PWA during the ice free
months. Parameters that are monitored include temperature, dissolved oxygen (DO),
conductivity, total dissolved solids (TDS), total suspended solids (TSS), total coliform,
Escherichia coli (E. coli), nitrates, and phosphates. Results from past years arimgriave
indicated consistently high E. coli counts, high TSS, high nitrate concentration, and on several
occasions low DO concentrations.

The 2011 assessment conducted by the PWA included a habitat assessment, reach characteristics,
substrate characistics, channel measurements, benthic mawvertebrate assessment, and
electrefishing. Some highlights from the electrofishing survey include the presence of black
nose daceRhinichthys atratulus creek chub $emotilus atromaculatysand common shime

(Luxilus cornutuy (Underhill, 2011) Findings for all assessments are included in a full report
which can be located by following the active link included in téferencessection of this

report.

2.0 Restorationtechniques

In 2013, many irstream and bank fish habitat improvements activities were planned for
Jonathan Creek in the north end of Moncton by the PWA (Figure 2).

A rock sill has a similar purpose to a digdeg but is instead made of rock. Rocks are placed in
the water so that they form a sill that allows the water to cascade over and dig a pool. This
deepens the water below it, providing refuge and habitat for fish as well as a fresh gravel bed for
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spawning(Bluenose Coastal Actiondendation , 2013)Water quality and aquatic habitat are
also improved as the depth of the pool allows for cooler temperatures providing thermal refuge
for fish. As well, the cascading action increases dissolved oxygen concentration.

120 240
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Scale: 1:6,480

Figure 2: Map of Jonathan Creek Restoration Site, Moncton, NB

While some log jams may be beneficial as cover for fish and wildlife, the one removed at
Jonathan Creek was deteriorating the channel by severely disrupting the flow and natural
hydrology. The blocking of flow caused water to pool behind the jam, widening and eroding the
channel which resulted in more sediment being added to the jam. Additionally, the excessive
sediment and debris that had collected in the jam effectively blockeplaissage.

Rock riprap is a term for boulders that are stacked to armor banks as a measure to protect
against (bank) erosion. In decreasing erosion less sediment is added to the creek which improves
substrate and thus fish habi{etfSEPA, 2012) As well, habitat is increased and improved with

the narrowing and deepening of the charfRekter, Stein, & Jones, 201#8nother advantage of

using rock riprap is that it is highly durable and can beaired if strong forces cause it to fail.
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Planting willows along stream banks also helps to protect against erosion by stabilizing the soill
and improving the structural integrity of the banks as the trees m@ie Departmen of

Natural Resources , 2013)illows are ideal for strearside restoration as they are durable and
can withstand flooding. Furthermore, they grow fast, provide streamside vegetation and canopy
cover, and are able to remove toxins from the stream $yrlaing and storing chemicg|State

of West Virginia , 2014.)

Having a well vegetated riparian zone can improve the water quality of a stream by filtering
sediments, nutrients, and pollutants through the processes of aepa@dsorption, plant uptake

and dentrification(Alam, Rolfe, & Windle, 2004) It is particularly important to have a well
vegetated riparian zone surrounding Jonathan Creek as paved surfaces throughout the watershed
increaséhe amount of runoff that enters into the stream.

3.0 Methodologies

To minimize damage to the riparian zone most restorations were conducted by hand whenever
possible. In one instance, the use of a Hawkvas necessary for the placement of severaldbns
rip-rap along one of the severely eroded banks. Following the procedure, hay was placed along
the tire tracks to improve absorption and reduce the risk edffun

Rock sills were placed approximately 20 meters apart, where natural pools were falneestly
Rocks were taken from the beds of pools and placed in a line &tam@@®é to the direction of

flow (figure 3). More rocks from the pool as well as from downstream of the sill were placed
behind the rock sill to form a ramp, allowing water to ealgcover the sill and cause a natural
digging action that stirs up gravel for the formation of spawning beds. In addition to this, four
buckets of gravel were added to the pool to improve spawning beds.

Figure 3: Newly formed rock sill as part of Phase Il of the Jonathan Creek Restoration
Project. Jonathan Creek, Moncton, New Brunswick
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A log jam was removed by cutting the logs into manageably sized pieces with &awaibhogs
and debris were then removed by hand and platdte riparian zone outside of bankfull to
prevent them from rentering the stream (Figure 4).

Rip-rap was positioned by hand along both banks in areas that were eroded. Rocks were
positioned at a natural angle to the bank to prevent them from topgliagesult of impact or
pressure from high flows (Figufs.

Willow stakes were planted along the banks by hammering rebar far enough into the ground to
allow for approximately 2/3 of the budded willow stake to be buried into the ground. Once the

stake wa placed in the hole, the hole was covered by moving soil over the hole to protect the
stake and secure it in place.

Trees were selected to be planted in certain parts of the riparian zone based on shade tolerance
and soil type (i.e. well drained). Treagre planted within the riparian zone by shoveling a hole

wide and deep enough to contain the roots of the Figerrge 6 and7). Planted trees were then
secured with a small mound of soil to cover and protect the roots.

Figure 4. Before and after removal of the log jam, Phase Il of the Jonathan Creek
Restoration Plan, Jonathan Creek, Moncton, NB
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Figure 5: Rip-rap along eroded section of Jonathan Creek as part of Phase Il of the
Jonathan Creek Resoration Plan. Jonathan Creek, Moncton, New Brunswick

Figure 6: Students from | @ilersité de Moncton planting trees in the riparian zone of
Jonathan Creek, Moncton, NB (2013)
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Figure 7: Students from Mathieu Martin planting young trees in the riparian zone of
Jonathan Creek, Moncton, NB

4.0 Results

Three rock sills were positioned throughout the stream to improve fish habitat, a 100 meter
eroded reach was reinforced with-rgp, a large logam thatwas eroding banks and widening

the stream was removed, 1640 willow stakes were planted along the banks, and 381 young trees
were planted throughout the riparian zone. Additionally, volunteers collected garbage that was
littered throughout the riparian zemear the restoration sitéolunteers from Mathieu Martin
collected a total of 8 garbage bags with garbage and debris that found littered throughout the
riparian zone adjacent to the restoration skgure 8) Detailed photos can be found in
AppendixA.
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