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INTRODUCTION

This document presents information assembled to enable planning of restoration activities

within four watershedsl) Demoiselle Creelg smallwatershed that drains directly into

Shepody Bay, near the mouttf the Petitcodiac River estuary, atfttee tributaries of the
PetitcodiacRiver system?2) Little River, 3pollett River, and) North River.The location of

these four watersheds in or e the Petitcodiac system, (just outside of Moncton New

Brunswick) is presented below in Figure 1. Each watershed was assessed according to the four

f SOSt FLIINRFOK fIFAR 2dzi Ay (GKS 5SLI NLGYSyd 27
Restoratonof Degr RSR ! ljdzr §A O 1 FoAdFday ! 2F3GSNAKSR ! LJ
process the first level of assessment is an examination of the land use history of the watershed.
The second level of assessment looks at the current impacts. The third level of asgessm
considers the aquatic and riparian habitat, and the fourth level of assessment then brings this
information together to develop an aquatic habitat rehabilitation plan that identifies priorities

and opportunities for interventions within each watershiexdadvance thegoal of habitat

restoration.

'Watersheds and Ecoregions | : A

Moncton

Legend

D Little River Basin

North River Basin

D Demoiselle Ck. Basin

Pollett River Basin

Ecodistrict
Central Uplands Ecoregion

Continental Lowlands Ecoregion

Eastern Lowlands Ecoregion

Fundy Coastal Ecoregion This map has been produced for an Environment Canada funded Habitat Stewardship Program awarded to
Fort Folly Habitat Recovery. Ecoregion dsta provided by New Brunswick Department of Natural Resources

Shaded elevation relief back ground imagery provided by ESRI

ﬁ 3 0 3 Kiometers | This map was produced by and is the property of Fort Folly First Nation, February, 2014,
= e

Figure 11 ocation of examinedatersheds within or near thPetitcodiac system



Demoiselle Creek Watershed

DEMOISELLE CREEK

Demoiselle Creek is located within Albert Couatyproximately 40 km southeast of Moncton.

It passes under Hwy 114 before emptying in to Shepody Bay. Albert Mines Road follows north
along the creekKigure 11). The Demoiselle Creek watershed is 46.00 km2. The basin drains
areas of 3 ecoregions. Mugdhthe headwaters drain Central Uplands Ecored@apartment

of Natural Resources 2007) the site of historic mining activity for albertite, gypsum and
anhydrite. Other than forestry, blueberry production is the only other commercial activity
current in his zone (Department of Natural Resource20i4). The creek then pasgbsough

the Eastern Lowlands Ecoregion. This area is highly forested and is contains most of the
settlement and light industry, and some of the agriculture for the watershed. Ilf5ina

Demoiselle creek enters the Fundy Coastal Ecoregion . This area is highly agricultural and
contains large areas of fertile lands reclaimed by extensive dykes built by early French settlers.
Where the creek enters Shepody Bay, there is an aboiteangavay hydro gatéhat allows
freshcreek water to drain into the bay, buestricts the iflow of brackish water at high tide.

g 1 = ~ -d.= ¥ E
Ecoregions of Demoiselle Creek Basin|
. J ==

e

Ecodistrict

~ Central Uplands Ecoregion

‘ ] Continental Lowlands Ecoregion
[ W Eastern Lowlands Ecoregion
- Fundy Coastal Ecoregion

This map has been produced for an Environment Canada funded Habitst Stewardship Program awarded to
Fort Folly Habitat Recovery. Ecoregion data provided by New Brunswick Department of Natural Resources
Shaded elevation relief back ground imagery provided by ESRI.

This map was produced by and s the property of Fort Folly First Nation, February, 2014.

Figurel-1: Demoiselle Creelatershed



Demoiselle Creek Watershed

Unfortunately, this also restricts migration of marine animals into the cr@bkiteaus have
been used since the dykes were built in the late 1600s. The current aboiteau is a modern
concrete structure installed in the 1990s, but its design still restricts fish passage from the
marine environment into the creek.

The name, Demoisellelates back to the time of Acadian settlement (Hamilton 1996). By 1749
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far from the mouth of Demoiselle Creek . The rocks, often described as looking like flower pots

by the English , were named a bit more romantically by the French, who thought that they

looked like young ladies, i.e. Damoisell&ayburnl970. The nouth of Demoiselle Creek,

only 1.68 km away from the rocks as the crow flies, is the most significant inlet in the

immediate area of the rocks (Natural Resources Canada 2010), which is likely why the name of

the rocks became attached to it. In additiomits main stem, named tributaries of Demoiselle

Creek include: Curryville Creek, McHenry Brook, and Wilson Brook.

First Level AssessmeqtLand Use History of the Watershed

Understanding the historical land use in a watershed has the potential to kelpia the
underlying cause of issues present today. The following sections outline historical land use in
the areas surrounding Demoiselle Creek in Albert County. Communities in the area include
Albert Mines, Cape Station, Curryville , Harvey Bank, btitisigh, and Lower Cape.

Table 11: Brief historicas(ummaryfor communities along or neddemoiselle Creek

Community Settlement Type and Dates Notes

Albert Mines Settled: 1830 1849Albertite discovered

(Demoiselle Creek) Mining and Farming 1898population 200, post office, 2 stores,
2 saw mills, 1 churcH Albertite mine

CapeStation Settled: Not available 1898population 150, post office, 1 church

(Demoiselle Creek) Farming Railwaystation Salisburg Albert Railway

Currynlle Settled: 183y Daniel Curry 1898population 250, post office, 1 saw mill,

(Demoiselle Creek) Farming 1 church, flag station on Salisbedybert
Railway

Harvey Bank Settled: Not Available 1898population 190, post office, 1 store,

(Shepody River) Farming, Shipbuilding 1 saw mill, 1 shipyard

Hillsborough Settled: 1765 1840Name changed from German Village

(Petitcodiac River) Seaport, commercial centre to Hillsborough

1898population 700, post office, 8 stores
2 hotels, 1 tannery, 1 carriage factory
Lower Cape Settled: Not available 1898population 50, post office, 1 store
(Demoiselle Creek) Farming Railwaystation Salisburg Albert Railway
(Source ProvincidArchives of New Brunswick, 2015)




Demoiselle Creek Watershed

The Maritimes have had human inhabitants for the last 11,000 years (Wicken 2002), though for

most of that time precise cultural identities are impossible to determine today. By the early

1600s, when Europeans arrived, auof the native population of coastal Atlantic Canada
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along the coastfrom April to November, and then dispersed during the winter, migrating

inland to hunt moose and caribou. One such encampment was not far from the mouth of the
Demoiselle, on the opposite bank of the Petitcodiac River estuary at Beaumont (Petitcodiac

Heritage River Committee 2000) just 8.5 km away from the mouth of the Demoiselle, as the

crow flies (Natural Resources Canada 2010). During this time physical impacts on the watershed
were few compared to what was to follow.

Ly (4KS mMconQa dkeéSa saibB gfforito coléhizd Aflantic £anatia, beginning

to arrive in numbers significant enough to develop an enduring Acadian identity (Laxer 2006), at

a fairly similar time frame to the English colonies further south. By 1676 the first Acadian

settleNE F NNA PGSR |G . SkdzoldaAys ySI N GKBanOdzNNBy
Canadadighway at the New Brunswick border (Larrat885). Then, 34 years later in 1710,
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subsequently formalized in 1713 under the treaty of Utrecht. In 1751 Fort Beausejour was built

at the border to protect Acadian commities in what is now New Brunswick from attack by the
British. By this time the Acadian population near the Fort had grown to 1,541 people, with an
estimated additional 1,100 spread out at Shepody and along the Petitcodiac and Memramcook
Rivers (Larracei985). The Acadians built dykes and tidal control structures turning marshland
along the lower Petitcodiac estuary into pasture, and established their settlements nearby

(Wright 1955).

There were two Acadian villages located near the Demoiselle. Bhe/iltage des Blanchard,

was established in 1698 (Ganong 1899) along the Petitcodiac near what today is Hillsborough
(Dionne 1983), not far (5 to 10 km) overland from the headwaters of the Demoiselle (Natural
Resources Canada 2010). The see@ipod(Ganong 1896), was about 10 kilometers

overland from the mouth of the Demoiselle near what today is the community of Hopewell Hill,

on the Shepody marsh (Albert County Museum 2 Matural Resources Canada 2010). The

English name Shepody comes from therfeh Chepodimost likelyderiveR FNRB Y G KS a i Q|
named 9%Rabité YSIWKRFIol & GKIF G § GaNdng18FHadilton 2096 A (1 & St T
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Beausejour, as well abe short guerilla war which followed its capture (Grenier 2008). A battle
was fought at Village des Blanchard (Hillsborough) in September 1755 when a combined force
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Committee 2000). But though they won that battle, the loss of Fort Beausejour earlier in June
GKFG @SIENE YSIyd GKS 61N KFER f NBFReé 0SSy f2a
New Brunswick allied themselves with the French. Prior to the dmwivihe British, native

communities had already established trade networks with the Acadians for steel tools, weapons
FYR 20KSNJ 9dzNRPLISIYy 3F22R&a 62Ffta wnmnod ! y2iGKS
begun to adopt Catholicism from the French,ile@hhe British were Protestants, at a time when

such differences added fuel to conflicts. Acadians also had had good relations with the
aAQlYll Ay LINI 06SOFdzaS GKS flFyRa ! OFRAFya 2
fur traders, or were in a@as that were marginal to native concerns as in the case of the Acadian
farmers on the tidal flats (Mancke 2005). English settlers on the other hand tended to seize
flyR GKS aAQlYll @IfdzSRE (G2 Of SN (K& FT2NBai
arrival of the United Empire loyalists from the 13 colonies (late 17M@'s y n4a 0z aA Q1 YI |
what is now New Brunswick were moved off their lands and onto "reserves"” (Walls 2010). This

was done partially to provide land to incoming settlers, antifiaA I f £ @ G2 LlzyAaK (K
aligning themselves with the French.
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Forestry Practices

The ruggedness of coastal Albert County hindered early timber exploitation. The steep hills
constrained road construction and limited the hauling that could be donborse or oxen

teams (Shoebottom 1999). Instead driving dams were required to ensure sufficient flow to
move logs. During the early 1800s white pine was gradually culled from New Brunswick Forests
to meet the demand for masts for the Royal Navy (Wyr@81). The White Pines Act of 1722
established the requirement of a royal license to fell white pines with a diameter exceeding 24
inches unless they were privately owned, and in 1729 Parliament reserved all such trees to the
government except those alregdn private hands before 1690 (Purvis 1999). Since New
Brunswick came under British control well after that time, this exception did not apply at all to
its forests. During the American Revolution and the Napoleonic Wars from 80 to 90 percent of
all mastssupplied to the Royal Navy came from Canada,timdsew Brunswick (Williams 1992

The Napoleonic blockade of the Baltic forced England to expand New Brunswick's lumber
LINE RdzOGA2Y (gSy(deF2fRE (NI yaF2N¥AyYy3 'y bdzyRS
bustling colony of 190,000 (Gordon 2014). Pines could still be found in 1850, but few of the
magnificent trees the region was known for earlier in the century remained. Spruce was more
abundant, but the largest had also been cut. Though there were nolyraatensive cutover

tracts, by 1850 the character and composition of the forests in New Brunswick had been
drastically modified over the course of just 50 years of harvesting.
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The effects of this early economic activity were not limited to just the tsré3y 1820

importation of food into New Brunswick was the rule rather than the exception, everything
hinged on the timber trade, though there were warning signs of the danger of snghee

economy (DeMerchant, 1983 James Robb, professor of Natureie8ce at Kings College in
Fredericton (now the University of New Brunswick), was appointed Secretary of the Provincial
Board of Agriculture when it was established in 1858. He warned that timber harvesting was so
lucrative that it distorted developmengnd that when the market in Europe declined, the
FIENYSN yS3ItSOGAYy3a KAa K2YSadSFER G2 62N] Ay (K
down, his fields grown up with bushes, and both himself and his snug little clearing generally all
32y S 0 laRkrodust agriultuge that was falling short of its potential. In the years that
shipbuilding boomed at Saint John and other towns along the coast, even the fishing industry
was neglected as men were drawn to the foressupply wood (DeMerchant, 1983

The age of wooden ships was winding down however, causing a reduction in the scale of the
demand for timber exports both as wood and manufactured into ships. By the end of the
Crimean war in 1856, virtually all of the ships in the British Royal Navslready been fitted

with steam engines rendering masts irrelevant (Evans 2004), and the conversion to iron hulls
began within a decade thereafter. In 1874 New Brunswick shipbuilding peaked (Shoebottom
2000). A year later Gaius Turner bought the shigydrHarvey Bank, determined to compete

by adapting to build larger ships that could yield greater profits (or losses), more like those
being built further down the bay in St. Martins or Saint John, at a time when other builders at
Alma, Hopewell, andillsborough still focused on the coastal trade. Turner controlled a
AAIYATFAOL YO adzldli e 2F GAYOSNIFG | GAYS gKSy 3
(Shoebottom 2000). He also adapted to changes in technology by investing in the Railway.

In 1877 whe the Salisbury Albert Railway arrived, it traveled from Hillsborough and Albert

Mines, down the length of the Demoiselle Creek valley to its mouth, with plans for a branch to
NHzy | f2y3 GKS {KSLR2R& YINBK (2 | BdnkioBiNg G4 SNXYAY
Shepody River (Chignecto Post, Thursday May 24th 1877). By the fall 1883 this was in place

with the Province having paid for a bridge over the Shepody River, and Turner building a

station, engine house and turntable at his wharf and shipy@his expanded the supply of

timber available to Turner by connecting his shipyard to the Intercolonial Railway, as well as

more locally providing excellent access throughout the Demoiselle Creek watershed. In 1887,

the SalisbunAlbert Railway reportedasrying 8,913 tons of timber (The Maple Leaf Thursday
WFydzZE NBE MHOK mMyyyo0oX a2YS 2F gKAOK gl a fA{1Ste
to good use, building 18 large ships (averaging over 900 tons each) in 18 years, including the
Annie E. Wight, the largest ship ever built in Albert County, and the 3rd largest ever built in

New Brunswick (Shoebottom 2000). Despite such innovations however, the end of large scale
wooden shipbuilding was inescapable. From the peak of New Brunswick pradurcfi874 of
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40,000 tons when Turner began, to the time of his death in 1892 shipbuilding in the province
had declined by 87% to about 5,000 tons.

Agricultural Practices

With the exception of the marshes on the Shepody River, at the mouth of Demoisedle, Cre

and the mouth of Weldon Creek at Hillsborough, coastal Albert County is quite rugged, which
limited early development. The Acadians found however that these marshes offered excellent
agricultural opportunities once dyked and drained (Shoebottom 20@@ddition to meeting

their subsistence requirements, Acadian communities were able to produce surplus livestock
and grain for trade with Louisbourg and New England (Wynn 1979). Fields of wheat, peas, oats,
rye, barley, and hay covered as much as 13,0020;000 acres of marshland in the upper Bay

of Fundy, a portion of which were at Chepodi, and Village des Blanchard.

alyed O2yUiSYLRZNINE O2YYSyidlFd2NBR 6SNB dzyA YLINBAa
marshlands compared to the Acadians (Wynn 1978&rAhe expulsion, many of these

dykelands fell into disrepair, described at the time as being, mostly in meadow, providing
pasturage for livestock, where they had borne vast quantities of wheat and other grains prior to
1755. However some of this was@nsequence of economics, with reduced demand for
surpluses and a lack of reliable markets, there was little incentive to expand production beyond
local requirements. By the 1780s, things began to turn around as the loyalist influx created
large urban méakets in Halifax and Saint John, as well as for settlers in more remote rural
districts that had to be supplied with provisions during their first few years on the land (Wynn
1979). While imported flour and grain offered stiff competition to local prosiuictestock,

butter, and cheese from the upper Bay of Fundy began to find ready markets.

Agricultural practices were common in 1775 with the majority homes nearby in Hillsborough
harvesting crops and keeping some sort of livestock (Wright 1955).) Thefledkly English
settlements in the area sprung up around the dyked lands worked by Acadian settlers living
near the upper limits of the Bay of Fundy and confluence of the Petitcodiac River. By 1860 the
Harvey Agricultural Society reported the followingiig grown: wheat, oats, barley,

buckwheat, peas, grass seed, hay, potatoes, turnips, cattle, horsesapadisoultry

(DeMerchant, 1988 At the same time there were also reports of uplands being cleared for
orchard production using grafted fruit trees.

Though agriculture and forestry had been in competition for labour during early English

settlement, as the forestry industry declined, agricultidegan to boom (DeMerchant, 1983

By 1850 25% of the land in Hopewell Parish had been developed for aged#ynn 1981),

which given the rough terrain would have been a good portion of the land suited to it. This

included the Demoidke described as follows in 18Y9 a ¢ KS @I ft £ S& 2F 5SY2A &€



Demoiselle Creek Watershed

described before, and | need hardly do other than alltml@ as a fertile one, well settled and
capable of prodzOAy 3 3I22R ONRLIAPE O6bS¢ . NbwhsineA O | 2dza S
exception; both Hopewell Parish and Harvey Parish were well regarded. The Chignecto Post in
{FO1 @At ES GNRGS NWherelth2s® ®dlan8shdljainHhE dykey panshes the

most fertile and desirable farms are to be found. ... The marsh hay lands of this region are a

great source of wealth to their owners, while the uplands are so rich as to raise magnificent

crops with butittle cultivation. There is no limit to the agricultural capabilities of Harvey and
GAOAYAUASADDDE

Mining Practices

The area surrounding Demoiselle Creek was home to a number of mines and quarries. Oil shale
was located in Albert Mines (Canadian NatidRallways 1964). In 1847, Peter and John Duffy
discovered Albertite, a mineral resembling asphaltium that yields oil and gas. Its discovery
occurred as a result of a mill dam bursting on Frederick Brook after which the rushing water
exposed the materiallpnes et. al 1997; Clowes 2003). Abraham Gesner who had been the
Provincial geologist of New Brunswick from 1838 to 1842 had already invented kerosene, by
RAAGATEAY3I AU FTNRY O2IFt O6KSyOS G4KS It d§NYyIGS
proved to be too high. During his analysis of albertite Gesner found that it could be used to
produce kerosene much less expensively than coal, and doing so quickly turned kerosene into a
successful commercial product (Black 2008). Albertite was nanddhipped from New

Brunswick to Boston where it was processed as one of the primary sources of kerosene by the
Downer Kerosene Oil Company until 1861 when petroleum was discovered in Pennsylvania
(Van Slyck 1879). The albertite deposit was mioetdafter 230,000 tons were extracted over

the course of 30 years. In 1859, the Caledonia Mining and Manufacturing Company was also
active in Albert looking for bitumbus shale and schist (Salte396).

Gypsum was mined at Albert Mines and transported viaoatillsborough (Jones et. al 1997).

GCKS 2Sy(ig2NUIK DeLldzy /2YLIye YR GKS FTANY 27
plaster, NY, visited the new plaster quarries owned by Mr. Dimock at Demoiselle Creek. A new
GKINF Kl & 0SSy odeAff Bol2NPMNIZE OF FRNRIAWHS | YL S &
line fromthe Salisburg! € 6 SNII N} Af gt & A& y2¢ o0SAy3ad odzAf G 0
Hillsborough, NB, dated September 12, 1894). This rail link was a vital development, as during

the winter months the Petitcodiac River would fill with ice, closing the seaport at Hillsborough,

prior to that point making it impossible to ship out the valuable minerals mined in the area at

that time of year (Albert County Museum 2045

One of the majofongterm employers of the area was the Canadian Gypsum Company Ltd. In
the 1930s, the company owned the mill and the deposits in Hillsborough (Jones et. al 1997).
They extracted gypsum and anhydrite at Hillsborough for plaster, gypsum board and other
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gypsum product manufacturing (Canadian National Railways 1964). In 1981 the gypsum plant
at Hillsborough was closed, at which point the ralil line connecting it to Salisbury was no longer
profitable, and Canadian National abandoned it the following year (NewsBvick Railway
Museum 201%).

Grindstone Island, housed a quarry for making grindstones, hence the name. (Jones et. al
1997). In the late 1700s they were used by merchants and traders as currency. Other local
guarries in the area included; Caledonia Qud418651885), Curryville (1874885) and
Caledonia Mountain for slate (Jones et. al 1997). A limestone quarry operated by a by a Mr.
McHenry also produced agricultural lime in the Demoiselle Creek véllisyl88%

Second Level AssessmenCurrentimpacts

Forestry Practices

The Demoiselle basin covers 46.00 Krgure 12), of which private woodlots cover 36.14 km?
(78.57%)Crown forests cover 2.33 km2 (5.01%), Industrial freehold forestry leases cover 4.43
km2 (9.63%). Industrial freehold leas@® exclusively held by JD Irving.

Demoiselle Basin Forestry Activity
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Figure 12: Forest Tenure and utilization within Demoiselle Creek watershed
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Agricultural Practices

Nonforest Land Use data obtained from the New Brunswick Department of Natural Resources
(Figure 13) shows 5.3% of thevatershed is used or purposes other than forestry. This activity
mostly occurs along the Albert Mines Road which runs roughly parallel to Defediseek.

Land use is classified as: Settlement (0.84 km? or 1.83% of the basin), Irdunstinys case,

small businesses such as machine shops and small garages (0.07 km2 or 0.15% of basin), Crops
& Graingg including hayfields ( 0.57km?2 or 1.24% of basin), Pasture (0.83 km2 or 1.80% of

basin), Blueberry production (0.15 km?2 or 0.33% of basin).
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This map has been produced for an Environment Canada funded Hsbitst Stewardship Program swarded to
Fort Folly Habitat Recovery. Forestry and tr jon data provided by New Brunswick Department of Natural Resources
Basin and hydro layers provided by Service New Brunswick.
Shaded elevation relief back ground imagery provided by ESRI
This map was produced by snd is the property of Fort Fally First Nation, February, 2014

Figure 13: Agriculture and other nofforest usages of land in Demioselle Creek watershed

Urban Development

A database was developed to house property boundary and landowner information. The
property boundary information is incorporated in to a GIS layer for the Dsefle Creek
watershed. Additionally, an excel database, Property Boundary and Landowner Information
20122013, contains information from Service New Brunswick on owner or business names,
location addresses, place names, and associated PIDs and PANSs.
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Transportation Development

5Aa0dzaadaAz2ya gA0K bSg . NHzyagAOo] Qa 5SLI NLGYSyYy
13) over 3 feet in diameter that cross Demoiselle CréeK (There may be culverts less than 3

ft in diameter within the watershed that arthe responsibility of the DoT, however, records

were not available for these. If a problem culvert is identified and there is a question of whom

is responsible for it (private landowner versus the DoT), GPS coordinates should be taken and
responsibilityconfirmed through further discussions with the DoT. Culvert inspection reports
were provided by the DoT for the four aforementioned culverts. Selected information from

these reports is provided below.
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This map has been produced for sn Environment Canada funded Habitst Stewardship Program awarded to

Fort Folly Habitat Recovery. Forestry and transportation data provided by New Brunswick Department of Natural Resources. [
Basin and hydro layers provided by Service New Brunswick.
Shaded elevation relief back ground imagery provided by ESRI

This map was produced by and i the property of Fort Fally First Nation, February, 2014

Figurel-4: Locations of road / water crossingsthe Demoiselle Creek watershed.
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Culvert AJ10Rigure 15) is located on Albert Mines Road and was last inspected on July 18,
2012. The overall structure condition is designated as FAIR. The following recommendations
were made for this culvert:

The \egetation on both sides of the road should be removed

The debris and vegetation in the waterway and inside the pipe should be removed
The gabions of rocks at both ends of the culvert should be replaced

The wheel ruts, depressions, transversal cracks amdhgles should be repaired

= =4 4 A

Culvert AJ11Kigure 16) is located on Albert Mines Road and was last inspected on July 18,
2012. The overall structure condition is designated as EXCELLENT. The following
recommendations were made for this culvert:

1 The vegetabn on both sides of the road should be removed
1 The debris and vegetation in the waterway should be removed
1 The scouring hole at the downstream end of the culvert should be eliminated

Figure 15: Culvert AJ10. Figure 16: Culvert AJ11

CulvertAJ12 Figure 17) is located on Albert Mines Road and was last inspected on July 18,
2012. The overall structure condition is designated as FAIR. The following recommendations
were made for this culvert:

The vegetation on both sides of the road should&moved

The debris and vegetation in the waterway should be removed

The wheel ruts, transversal cracks and cracks going in all directions should be repaired
The scouring hole should be eliminated

== =4 =4 A
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