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The Rules of the Game



Canal Mania recreates the growth of the English canal system during the late

18thandearly 19thcenturies.Playerscollectpointsforbuildinglocks,aqueducts

and tunnels, for completing canal-building contracts and for moving goods

duringthecourseofthegame.Thewinneristhe playerwiththegreatestpoints

total at the end of the game.

Components

1.The map

Various types of terrain are shown on the
map:

(Cambridge

Clear Difficult Town City

Townsandcitiesperformsimilarfunctionsin
thegameandwillbereferredtocollectively
as ‘towns.

Only in the rules section 2. Placing goods
tokens(withintheBuildcardssectionofthe
rules book) are they treated differently.

A score track runs around the edge of the
map, and there is a canal basin for storing
goods tokens.

2.The tiles

Each player has a set of 35 colour-coded
tileswhichareusedtoshowthecanalsthey
construct.

12 locks - used in
clear terrain

16stretches-usedin
clear terrain

3 tunnels — used in
difficult terrain.

4 aqueducts - used
in difficult terrain

3.The cards

There are three types of card.

Build cards (often simply referred to as
‘cards’)

These are used when constructing canals.
They include stretches, locks, aqueducts,
tunnels and surveyors.

Some cards show colour-coded goods
symbolsthatcausenewgoodstokenstobe
placed on the map.



Engineer cards (known as‘engineers’)

These represent the greats of the canal-
building age - Brindley, Smeaton, Jessop,
Telford and Rennie. Each card explains the
extraskillwhichthatengineerbringstocanal
construction.

Canal contract cards (known as
‘contracts’)

Thesearethecanalprojectsthatneedtobe
completed.Eachcardshowsthenameofthe
canal,itstermini(thetownsbetweenwhich
it must be built), any town that it must be
constructedthroughanditscontractvalue.

Junction contracts are exceptions, fully
explained in the Contracts section of the
rules book.

Eachcontractalsoshowsaquarterediconto
helpplayerslocatethatcanalontheboard.

e.g.ThelLancasterCanal contractcardicon
showsthetoplefthandsquareshadedblue;
this means it will be located in the top left
hand quarter of the board.

Junction contracts may be placed in any
partofthemap.Consequently,theJunction
contract card shows neither termini nor a
quartered icon.

4. Other components
Other components include:

« threecolourednarrowboatsperplayer
(twotoindicatewhichcanalsareunder
constructionandonetoactasascore
marker)

- asetoftwenty goodstokens (brown

cubes)

- atriggermarker(showingtherailway
engine)

- the five reference cards

« this rules booklet, the centre pages
of which show the mapwithall thirty
canalscompleted.Notethattheroutes
and tile selection of these canals will
varyfromgametogame.Allexamples
of play are illustrated using this
diagram.OnelJunctioncanalisshown
onthismap:thegreen canalrunning
from Huddersfield to Sheffield.

Setting up

1. Place the map on the table

2. Place the trigger marker on the scoring
track on the appropriate number:

Two players - 80 points
Three players - 70 points
Four players - 60 points
Five players - 50 points

3.Shuffletheengineersanddealonetoeach
player.Anyremainingengineersareplaced
face up beside the map.

- Engineers are kept face up throughout
the game.

4. Each player takes a Junction contract.
Thiscardmustbekeptbeneaththeplayer’s
engineer until used.

« In atwo player game each player
receives two Junction contracts.



5.Taketheothercontractcardsandremove
thesixinitialcontracts(thoseprintedinblue
type). Shuffle the remainder to form the
contract deck.

Shufflethesixinitialcontractsandturnfiveof
themfaceup;placethesixthinitialcontract
face down on top of the contract deck.

Thefaceupcontractsareknowncollectively
as‘parliament’,

6.Shufflethebuildcardsandturnfivecards
face up; place the remainder of the deck
beside the map.

7.Theplayerwhoseengineerhastheearliest
birth date (lowest card number) becomes
the first player; he takes the red tiles and
narrowboats.

The other players each choose aset of tiles
and narrowboats.

8. Each player places a narrowboat in the
canal basin to act as a score marker.

9. Placethetwenty brown goodstokensin
the canal basin.

10. The first player begins his turn.

The turn

Canal Mania is played in a series of turns,
withplaypassingtotheleft.Therearethree
phasestoeachturn.Aplayercompletesall
threephasesandthenhisturnisover.Ineach
phaseaplayermaycarryoutone(only)ofthe
possible actions.

In the first phase:
Take a contract from parliament.

Then place a narrowboat on either of the
twoterminilistedonthecard.|fparliament
hasbecomeempty,turnfivenewcontracts
face up.

Exchange engineers

Theplayerexchangesengineerseitherwith
anotherplayer(whethertheylikeitornot)or
with one of those beside the map.

Discard the five face up build cards

Then turn five new build cards face up.

In the second phase:

Pick up three face up build cards
Completethisactionbyreplacingthechosen
cards with cards from the build deck.
Build tiles

Build any number of tiles on to the map.

In the third phase:
Move one goods token

Add the points to the score track.

Asanalternativeinany phase,aplayermay
choose the following action:

Draw one card from the top of the build
deck

If the card shows a goods symbol, the
playerchooseswhethertodeclareitornot.



Contracts

General

Allcontractslistthetwoterminiwhichmust
be connected by that canal.

e.g.TheMedwayNavigation mustconnect
Tonbridge and Maidstone.

Somecontractsalsolistanothertownwhich
must form part of that canal.

e.g. The Leeds & Liverpool Canal must
connect Leeds and Liverpool by way of
Skipton.

Townsthatarenotnamedonacontractmay
still form part of that canal.

e.g9.TheShropshireUnionCanal(whichmust
connectBirminghamandChester)could,for
instance, connect to Stoke if the player so
wished.

Acontractremainsfaceupuntilcompleted;
when completed, itis turned face down. A
face-downcontractplaysnofurtherpartin
the game unless there is a tie at the end of
the game.

Taking a contract

Ifaplayerdoesnothaveafaceupcontract,
thenhemusttakeoneduringthefirstphase.
If he already has a face up contract, then

hemaychoosetotakeasecondcontract.A
playermayneverhavemorethantwofaceup
contracts.

When aplayertakes a contract, he places it
faceupinfrontofhimself.Aplayermayhave
amaximumoftwofaceupcontractsinplay.

« Contracts may never be discarded.

Taking an extra contract

In certain situations a player is allowed to
taketwocontractsaspartofthesameaction
(if he so wishes).

1. If there are just two contracts left in
parliament,thentheplayermaytakeboth
of them.

2. Ifthereis only one contract left in
parliament,thentheplayermaytakethat
contract, turnfivenewcontractsfaceup
and take any one of them.

Aplayermaynevertakeanextracontractif
thiswouldresultinhimhavingmorethantwo
face up contracts.

Narrowboat placement

After taking a contract, the player must
immediatelyplaceanarrowboatononeofthe
two termini listed on the card.

+ There may be more than one
narrowboat in the same town.

Junction contracts

Thesedifferfromothercontractsinthatthey
donotcomefromparliamentanddonothave
termini listed on them.

« Each player begins the game with one
Junction contract (two in a two player
game). Whenever a player chooses a
contract, he may take the Junction
contract instead.

«+ The Junction contract may never be
chosenwhentheplayerhastheoption
to take an extra contract.

« Noterminiare listed on the Junction



contract.Instead,theplayermayplace
anarrowboatinanytownorcityonthe
map.

« Thevalue of aJunction contractis’2;
which means its canal may be built
using one or two tiles. As soon as the
Junctioncanalreachesasecondtown
itiscomplete;aJunctioncontractmay
not connect three towns.

Junction contracts are treated as normal
contracts in all other respects.

Build cards

1. Picking up build cards

Aplayer may choose to pick up three build
cards as an action. He may pick up fewer
than three cards, but only when he holds
seven or more cards in his hand.

Build cardsare heldinaplayer’shand; they
need neverbeshownto otherplayersuntil
played.

Whilstaplayermayholdanynumberofbuild
cardsduringaturn,hecanneverendtheturn
holdingmorethansevensuchcards.Excess
cards must be discarded.

« Each time a player draws a number of
build cards, the missing cards are
replaced by drawing cards from the
build deck. There should always be five
build cards face up at the end of each
action.

Wheneverthe deckof build cardsrunsout,
reshuffle the discard pile and create a new
deck.

2. Placing goods tokens

Somebuildcardsshowacolour-codedgoods
symbol (red, yellow, green, blue, black or
purple).

If the card was face up when the player
picked it up, then that player must
immediatelyplacenewgoodstokensintotwo
towns.Thecolourofthetownsmustmatch
that of the goods symbol on the card.

« There is a maximum of one goods
token per town.

e.g. A player picks up a build card showing
agreengoodssymbol.Hedecidestoplace
onegoodstokeninGloucesterandanotherin
Sheffield.

Ifacard shows awhite goods symbol, then
theplayermustfirstchoosethecolourofthe
goodssymbolbeforeplacingthetwogoods
tokens.

- If a player wishes to pick up several
cards showing goods symbols, then he
resolves each card in turn.

« Ifa player chooses to discard the five
face up build cards, then all goods
symbols are ignored.

- If a player draws a card from the top
of the build deck that shows a goods
symbol, then it is his choice whether to
declare any such goods symbol. If he
declares it, he shows the card to the
other players and places the
two goods tokens as usual.



Eachgoodstokenmustbeplacedasfollows:
If possible, it should be placed:
1. In a city connected to a canal
2.In a town connected to a canal
3. In a city not connected to a canal.
4.In a town not connected to a canal.

If the city and all six towns of that colour
containagoodstoken,thenthatgoodstoken
is not placed.

Theabove order must be followed strictly.

e.g.Aplayerpicks up acard showingared
goodssymbol.Iftheredcityandallthered
towns are empty and not connected to a
canal,thenthefirstgoodstokenwould be
placedinLondon(case3)andthesecondin
any other red town (case 4).

However,ifBurtonwasconnectedtoacanal,
thenthefirstgoodstokenwouldbeplaced
there (case 2) and the second would be
placed in London (case 3).

If there are several possibilities within a
particularcase, thenthechoiceismadeby
the player.

If all twenty goods tokens are on the map,
then no goods token is placed.

Constructing canals

1. General
Building tiles

Players construct canals by building tiles,
whichmaybestraightorcurved(depending
which side of the tile is face up). Tiles are

builtoneatatime,andplayersshouldmake
surethatthedesignoneachtilelinksupto
the preceding tile.

Towns

Tiles are never placed in atown hex. If the
canaldesignonatileleadsintoatown,then
that town is connected to that canal.

e.g. On the centre pages, Lancaster is
connectedtothecanalleadingfromPreston.

Canal-sections

Thetilesthatconnecttwotownstogether
(forinstance, Lancaster and Prestoninthe
above example) are known as a canal-

section. Many canals ((for instance, the

LancasterCanal)willbemadeupofjustone
canal-section;some,ontheotherhand, will
be made up of several canal-sections (for
instance,theWeyandArunCanalconnects
WeybridgeandArundelbywayofGuildford,
andwillbemadeupoftwocanal-sections).

In the case of canals having more than

one canal-section, it will be necessary to
construct the canal through a number of
towns.Whenatilehasbeenbuiltconnecting
thecanal-sectiontoatown,thenexttilecan
be built in any hex adjacent to that town.

e.g. When building the Kennet and Avon
Canal, the black player built a stretch tile
between Bristol and Bath. He then built a
lock on the other side of Bath.

Narrowboats

A player must always begin a Build action
by building into a hex next to one of his
narrowboats.Thisnarrowboatmaybeinone









of three places:
« on one of the canal’s termini

- onthelasttile builtonthatcanalina
previous Build action

. onatown, if the last tile built on that
canal connects to that town.

Multiple canals

Ifaplayerhastwofaceupcontracts,hemay
build tiles on either or both of the canals
duringthesameaction.Eachsuchcanalwill
haveitsownnarrowboatsomewherealongit,
andbuildingonthatcanalmuststartnextto
the narrowboat.

2. Playing build cards

Players use cards from their hand to build
tilesonthemap.Choiceislimitedbythetype
of terrain within a hex:

Whenbuildingatileinclearterrain,aplayer
must build either a stretch tile or a lock
tile.

When building a tile in difficult terrain, a
playermustbuildeitheranaqueducttileor
a tunnel tile.

To build a tile a player must play the
appropriatenumberofbuildcardsfromhis
hand.
To build the various tiles:

stretch tile play one stretch card.
lock tile play one lock card.
aqueduct tile play two aqueduct cards.

tunnel tile play three tunnel cards.

e.g.The green player wishes to constructa
canalfromGooletoSheffield,throughthree
hexes containing clear, difficult and clear
terrain.Inhishandhehastwostretchcards,
one lock card and two aqueduct cards.

* Heplaysalockcard,andbuildsalock
tile in the first clear terrain.

* Heplaystwoaqueductcardstobuild
anaqueducttileinthedifficultterrain.

* Finally he plays a stretch card and
buildsastretchtileinthesecondclear
terrain.

Notethathestillhasastretch cardleftinhis
hand:playerscanuseanyoralloftheircards
in the same build action.

Surveyor cards

Asurveyor card can be played asany other
typeofbuildcard(stretch,lock,aqueductor
tunnel).

e.g. The green player is building from
Manchester to Huddersfield through two
difficult terrain hexes. In his hand he has
one aqueduct card, two tunnel cards and
two surveyors.He playsanaqueductanda
surveyortobuildanaqueducttile,andthen
follows this with two tunnel cards and a
surveyor to build a tunnel tile.

Ending the build action

AttheendofeachBuildaction,allusedcards
are placed on the discard pile.

Narrowboatsarethenmovedtothefurthest
pointreachedbyeachcanal,whetherthisis
thelasttilebuiltoratownconnectedtothat
tile.



+ More than one narrowboat can occupy
the same hex.

3. Completing canals

Acanalmuststartfromoneofitstermini,and
isconsideredtobecompletewhenitreaches
theother.Atthispoint,pointsarescoredfor
anylocks,aqueductsandtunnelsbuiltonthat
canal,andforcompletingthecanalcontract.

Score:
1 point per lock
2 points per aqueduct
3 points per tunnel
Plus the contract value of that canal

e.g. The Leeds & Liverpool Canal is
completed.ltcontainsthreestretches(worth
0 points), two locks (worth 2 points), one
aqueduct (worth 2 points) and one tunnel
(worth 3 points), for a total of 7 points. The
value of the canal is 8, which gives a grand
total of 15 points.

The narrowboat is now removed from the
map, and the contract turned face down.

« Eachplayershould keep the number
andtotalvalueofcompletedcontracts
secret until the final scoring.

4, Building Regulations
Contract restrictions

The number of tiles in a canal may never
exceed that canal’s contract value.

e.g.ThelLeeds&Liverpool canalhasavalue
of8,somayneverinclude morethan8tiles.

Consecutive tiles

A player may never build two tiles of the
sametypeinconsecutivehexesonthesame
canal-section.

e.g. A player is building the Medway
Navigation from Tonbridge to Maidstone
throughtwoclearterrainhexes.Thefirsttile
builtisalock,sothesecondtilecanonlybe
a stretch tile.

+ Itdoesnotmatterwhetheratileshows
its ‘curved’ or ‘straight’ side for the
purpose of this rule.

« This rule only applies to tiles in the
same canal-section. Thus, tiles built
oncanalsectionseithersideofatown
could be the same type.

Building over another canal

A tile may be built on top of other tiles.
The player must build a tile appropriate to
the terrain of the hex, and must play the
appropriatebuildcards.Inaddition,hemust
discardtwo furtherbuild cards ofany type.

« If there are two tiles in the same
hex, neithertilerestrictsgoodstoken
movement along the other canal.

Canal integrity

Each canal must be constructed in its
entirety: it may not incorporate part of
another canal, even one belonging to the
player himself.



e.g.Thegreenplayerhasalreadyconstructed
the Huddersfield Narrow Canal from
Manchester to Huddersfield. He is now
building the Rochdale Canal and Calder,
Hebble, Aire Navigations from Goole to
Manchester. He constructs from Goole to
Leeds, and then to Huddersfield. He must
now construct the canal-section from
Huddersfield to Manchester — he cannot
claimtheHuddersfieldNarrowCanalaspart
of this canal.

Tile mix limitations

Eachplayermayonlyusethetilesprovidedin
his tile mix. Forinstance, when aplayer has
builtallhistunnelshemaybuildnomore.So
have a care!

5. Canal mismanagement

Oncebuilt, tilesmayonlybechangedunder
the following circumstances:

Unforeseen difficulties

A player may always choose to remove
anynumber oftiles builtina previousturn,
movinghisnarrowboatbackaccordingly.The
tilesarereturnedtotheplayer’ssupplyand
buildingmayrecommencewhentheplayer
chooses.

Breach of building regulations

If a player builds a tile that would prevent
acanalfrombeingcompletedcorrectly(for
instance,ifitwouldrequiremoretilesthanits
contractvalue),thenthatplayermustbegin
hisbuildactionagain:alltilesbuiltaspartof
thisactionareremoved,anybuildcardsare

returnedtotheplayer'shandandtheaction
begins afresh.

If a canal has been constructedincorrectly
butitisnolongerthatplayer’sturn,thenthe
tilesmustremainunchanged.Playersmust
be vigilant!

Anyincorrectly constructed canal that has
still to be completed must be completed
using the shortest possible route.

The goods token
move

Aplayermayselectonegoodstokeninany
town and use it to score points. The goods
tokenismovedfromthattownalongaseries
of connecting canal-sections to its final
destination.Thefinaldestinationcanbeany
othertown,butthefinalcanal-sectionused
in that journey must belong to the player
himself.

The player scores one point for each town
visited (includingboth thetownwherethe
goods token beganits move and the town
where the move ended).

e.g.Theredplayermovesagoodstokenfrom
TauntontoBridgwater.Hescores2points(1
pointforTauntonand 1 pointforBridgwater).

e.g.Thewhite player moves agoods token
from Chester to Nottingham. He scores 4
points(1pointeachforChester,Stoke,Burton
and Nottingham).

e.g.Thewhite player moves agoods token
from Guildford to London (using canal-



sectionsbelongingtotwodifferentcanals).
Hescores3points(1pointeachforGuildford,
Weybridge and London).

Oncompletionofitsmove, thegoodstokenis
returned to the canal basin.

Other players’ canals

Thefinal partofagoodstoken’smove must
be along one of the player’s own canal-
sections. To reach that final canal-section,
however, the goods token may be moved
along canal-sections belonging to other
players.These players each score pointsin
the usual way.

Wheneversuchagoodstokencrossesfrom
oneplayer'scanal-sectiontoanotherplayer’s
canal-section,bothplayerswillscoreapoint
for the town between them.

A goods token may be moved along any
numberofcanal-sectionsbelongingtoany
number of players.

e.g.The white player moves a goods token
fromBasingstoketoArundel.Theredplayer
scores2points(Basingstoke, Weybridge)and
thewhiteplayerscores3points(Weybridge,
Guildford, Arundel).

e.g.Theyellowplayermovesagoodstoken
fromCoventrytoGloucester,viaBirmingham
andWorcester.Theredplayerscores2points
(Coventry, Birmingham), the white player
scores2points(Birmingham,Worcester)and
theyellowplayerscores2points(Worcester,
Gloucester).

e.g. The red player moves a goods token

fromManchestertoCoventry,viaStokeand
Birmingham.Theredplayerscores2points
(Manchester,Stoke),theblackplayerscores

2 points (Stoke, Birmingham) and the red
playerscoresanother2points(Birmingham,
Coventry).

The colour restriction

Theroutetakenbyagoodstokencannever
include two towns of the same colour.

e.g. There is a goods token on Arundel.
Although there is a white canal-section
between Reading and Oxford, the white
playercouldonlymovethegoodstokenasfar
asReading;thegoodstokenwouldalready
havebeenmovedthrough Guildford(both
Guildford and Oxford are black).

Thecolourrestrictiondoesincludethetown
fromwhichthegoodstokenbeginsitsmove.

e.g. There is a goods token on Newark.
Although there is a green canal between
LeicesterandNorthampton,thegreenplayer
could only move the goods token as far as
Leicester(bothNewarkandNorthamptonare
black).

Alternative choices of route

If a player has two alternative choices of
routetomoveagoodstoken,andbothroutes
use only his own canal-sections, then he
must move it by the shortest route.

e.g.Thegreenplayerhasfourcanal-sections
linked together — Huddersfield-Leeds,
Leeds-Goole,Goole-SheffieldandSheffield-
Huddersfield. He wishes to move a goods
tokenfromHuddersfieldtoSheffield;hewill
score 2 points for this. He may not claim 4
pointsbysendingitthroughlLeedsandthen
Goole.



Ending the Game

1. The final rounds

The end of the game begins when one
player'sscoringmarkerreachesthetrigger
markeronthescoretrack(ormovespastit).

Theremainderofthecurrentroundisplayed,
followed by two further complete rounds.

The player using the red tiles began the
game, sothecurrentroundendswhenthe
playertotherightoftheredplayerhashad
his turn

e.g.Inathree-playergame,Player2’sscoring
markerreaches70points.Player2willfinish
his turn, followed by Player 3.The twofinal
rounds of turns will then begin.

« Itis very likely that there will be
contractsin parliament at the end of
thegame;indeed,somecontractsmay
stillbefacedowninthecontractdeck.

« Itis possible (although unlikely) for
every contract to be taken from
parliament.Ifthisisthecase,thenany
playerwhohasnocontractmaychoose
adifferent first phase action instead.

2. Final scoring

Final scoring now takes place. Points are
scored for the following:

« Incomplete canals

« Goods decline

Incomplete canals

Somecanalsmayendthegameincomplete.

In each case:

« The owner scores 1 point per lock, 2
pointsperaqueductand 3 points per
tunnel (as if that canal had just been
completed).

- Thenarrowboatisremovedfromthe
map.

« Thecontractisreturnedtoparliament;
theplayerdoesnotscorethevalueof
the contract.

Goods decline

Theorderof playis now determined by the
birth date of each player’s engineer. Each
round begins with the earliest birth date
(lowestcardnumber),followedbythenext
earliestand so forth. During around, each
playerinturnsimplymovesonegoodstoken.

Pointsarescoredaccordingtotheusualrules
for goods token movement.

- Ifaplayercannotmoveagoodstoken,
then he must pass.

« Thefinalseriesofgoodstokenmoves
may continue for several rounds. It
endswhennomoregoodstokenscan
be moved.

3. Winning Canal Mania

Thewinneristheplayerwiththemostpoints
at the end of the game.

In the event of a tie, the player who has
completedthegreatestnumberofcontracts
wins the tie. If players are still tied, then
comparethetotalvaluesofthesecontracts.
If players are still tied, the player whose



engineer has the latest birth date (highest
card number) wins the tie.

Engineers

Eachengineerhasanumberprintedonthe
card. This number is used in three ways.

« When determining the first player at
the start of the game - the engineer
withtheearliestbirthdate(lowestcard
number) will go first.

« When determining the order of play
during goods decline - the engineer
withtheearliestbirthdate(lowestcard
number)movesthefirstgoodstoken,
followed by the next earliest and so
forth.

« When breaking a tie - the engineer
withthelatestbirthdate(highestcard
number) wins the tie.

Eachengineeralsohasaparticularskill.This
skillcanbeusedanynumberoftimesduring
the turn.

Brindley: Allowsthe playerto playastretch
card but to build a lock tile instead. Note
thatthisdoesnotallowaplayertobuildtwo
consecutive lock tiles on the same canal-
section.

Jessop: Allowsaplayertobuildatunneltile
after playing just two tunnel build cards.

Telford:Allowsaplayertobuildanaqueduct
tileafterplayingjustoneaqueductbuildcard.

Rennie: Allows a playerto pick up four face
upbuildcardsratherthanthree.lnaddition,
whenusingthedrawonecardfromthetop

ofthebuilddeckaction,Renniemayinstead
pick up any one face up card (and then
replace it from the build deck).

Smeaton: (A complexfellow,whoallowsall
manner of complication.)

WhenusingSmeatonashisengineer,aplayer
canuseasurveyorcardtorepresentanytwo
otherbuild cards, played oneimmediately
afterthe other and on the same canal.The
cardscanbeanycombination(forinstance,
twotunnels,oralockandastretch,etc,etc).

Smeaton’s use of a surveyor card must
comply with all building regulations.

e.g.Aplayercouldnotbuildtwoconsecutive
lock tiles on the same canal-section.



Miscellaneous

1. Variable game length

Forplayerswishingtoplayalongerversion
of the game, add 10 points to the trigger
marker’s starting position.

Similarly, for a shorter game, deduct 10
points from the trigger marker’s starting
position.

2. Design notes

Design notesfor Canal Mania canbefound
ontheRagnarBrotherswebsitealongwith
any rule clarifications that may become
necessary. For more information, visit:

www.ragnarbrothers.co.uk.

Thereisalsoalinktoa history of canalsand
canal engineers.
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