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'. My four months stay' 'in Clan3.Wci.i· 'part' of' my study CuI tuur:techniek
. • ~ 1". • •

at the AgriCUltural, University of';, Wageningen. This. practical

period .consistedll1?\inly of field wor~(anc{' ~ome data ''el~b~r;~tion.

-The '. field work ~was, part of a ,bog ,research pr:oject on two. nature

reserves, . Clara;and'Raheenmor~ bog. These; are two liVing raised

bogs of international, importance. :- Because .rn the Netherlarids'- all

the' raised"bogs'~:have been' e~PloIted 'and ',CUltivated <except' for
s - ~ . ...> ':.~ - .:. ~'?'; \1' ~~. .: .

some smallremn,a.nts) t the' Dut ch' are very interested in dOin~

research on ~ still' living'bog. The ;gqal.of this jointly Irish(

. Outcry project is',- to' get to" knO'.I".-' mo're: ~b~~'t:' liVing r~ised bogs', and '
.. r , •

the possibilities of restoratl'on of r'emnant- bogs ~ On advi~e of' Jos
" , " •. , . :1 -', .

Schouwenaars and Jan Streefkerk, I installed different types of

equipment on the" bogs. ~ The p~~po5eOf thi~. ~quipment is to" be~~ '~bie

to deduce a water balance. In or-der- 'to do;" this, data have ,'':to be
' .

collected during the whole Period '~roje~i and :have to be analysed.

'+, ,

.. ~

'0'

I NTRODUCTI ON. '.

....~ i

',CHAPTER 1

"

. "

"
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The landscape in the Irish Midlands/about 9000 years ago was

determined by a meandering river which fed into a series of .

depressions in the underlying, 11mest,one. In these depressions the

limestone was sealed over with a impervious claylayer and thus'

~~~__f,or.ming~sever:al~small-lak~s.--ln--the-shallow~Water:s~of-'-these-Iakes~-,,-,

fed with mineral-rich alkaline. water) the conditions became, more. ,

stagnant once the first plants like pondweeds began to grow. These

new conditions provided the first anaerobic . spots' in which peat

fQrmati~n' (pa~tiallY ~eC~yed organic matter,of plant origin) could

comm~nce. The remains of these plants accumUlated on the bottom of

the lake until the wat~r was shallow enough to allow the growth of
'. ,

for .instance bulrush 'and common reeds (emergent ,per-renial 'plants).

Ey~ntuailY the water became so shallow that other plants like

small sedges took over) together with browp mosses. These mosses .
formed a carpet which could float on the surface at times of high', "~

water. This floating mat gradually elevated the surface vegetation

above the effects,'of groundwaterflow and acidic and other products' .;

began to accumulate. So the whole chemistry of the system changed).{'

as did the vegetation. Bogbean and later 'on slender sedge', bog

cotton and certain bog mosses started to grow. The surface kept dn

rising and the final changes began ,to take place and hummocks of

bog mosses started to dominate the vegetation. This vegetation was

solely deperident on rainfall. So the whole. habitat soured and only

the most perfectly adapted plants survived. Then abo~t 45pO years

ago the annual rainfall decreased so that the peatsurface dried

out. -Trees like -birch) alder and pine 'started to grow and a wOod

or forest peat was formed. This las~ed for so~e 500 years and ·then

the climate became wetter agai~ and the trees disappearea.

Schematically there are four different stages of a raised bog

(Bellamy) 1986):

1. lake peats with mineral-rich- open water and ,an aquatic or

floating vegetation and later on reed vegetation;

~

CHAPTER 2: THE HISTORY OF A RAISED BOG.
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true fens and real bogs with

charac-vegetation

" ....,.

j

- _~~heral bog mosses;

.4. 'real bog, solely dependent on-rai.nfall and character'ized by a

". ' -poor sour vegeta~ion.

The next figure ahows the schematic de'velopment of a raised bog:"

.- 2. fen peats with flowing- gr-o'undwater- -··and;,a.
." ,. r \ ': Il' - . , ", • __••. -•.,: , •

,~. -~- " - terized by sedges .arid brown mossesf'
.'

3. poor fens, an intermediate bet-weent.

A.

B.

-··~····W"~~ '-' .. '

. .. ,". ";j ,"'.

LAKE

• ''/;;1-·
f . I,

c. roy'\ 
i,V .: t

.... ..J ..••

~ .

.. ··-to

FEN

. . ..~ .. ~

. ~.

E.
RAISED

BOG

the developmental stages from a lake to a r~ised bog.Figure 1:
.'.'.' .' .'~'-;
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The Wildlife Service .of the Office of Public Works, which owns

Clara and Raheenmore bog since 1986) and its Dutch counterpart

Staatsbosbe~eer and Natuur-Milieu-Faunabeheer (N.M.F.) are under

taking a,research project on these two nature reserves. The work,
;. .' ....... -

~~__whi ch_sta~ted_in...pctobe'r~1989)~wi ll~take_thr:ee':-year:s_and_i s--':'joint_-~__~

ly funded by the Irish and Dutch governments.

Clara bog is" an unique typ~ of raised bog with its soaksystem (an

open water on the bog) and well developed hummock and hollow

systems. -The .t.ot.aL area of this bog is about 670 ha of which 460

ha is protected by the Wildiife Service. Raheenmore bog is a good
. ..' ~

e~ample of a raised bog in a . deep'basin (the ~h~ckness of the
,,'

peatlayer is esti~ted more tnan 15 metres in some parts).

The Irish' 'goal of this proj~ct is to acquire-various bogs with.a

sound hydrological management as nature reserves. The general idea

is to make a hydrological advice for the purpose of reservation

and management of raised bogs. This will de done by combining the

Irish knowledge and experience in intact raised bogs combined with

the Dutc~ ~nowledge about restoration and hydrological management

of remnant' bogs. The. Dutch' participators a~e particular~y

interested..in the hydr'o Logy.i of intact raised bogs for the restor'a-

tion of -t~e remnants. bogs in the Netherlands, which are also

raised bogs.

The hydr~logical problems are'of two kinds: the management and the

conservation of' the bogs. To be able to achieve a sound hydrologi-

cal management, it is important to know the effects and damage

done by 'ditches on the bog, deep ditches on edges of the bog and

by the cutaway-areas. The three most important conservation

problems are the lack of specific hydrological knowledge regarding

bogsystemS in general) the effects of hydrological interventions

and the po~sibilities of restoration of that bogsystem in par

ticular. Therefore the idea is to' examine about the general bog

hydrology, the soaksystem, the functions and restoration of

_~. _,,_' .->H'.... '-~ ........ : •.;..~ ... r, ~~~ ~, _ r """"T ~,,-~... !r._ ~".

,;

CHAPTER 3: RESEARCH PROJECT ON CLARA BOG AND RAHEENMORE BOG.
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Sphagnum

and the

laggzones. and the Diinimu'm . size of 'bog' remnants. For t~e Dutch
: . '.. . ~, ~ _ ., i' ; -~ ~ " •

restoration projects' matters i ike' ;, 'thee conditions on
:.~ -:-- . ' v: . .~. ~..... . ,
'gr.owth" the hydr:ological balance, oi(·.. living' bogsystems

. .' ~ " .
hydro-c~emical c~aj~cteristics of liy!ng bogs are very important.

. '" ,. --

Once a good impr'ession of the .. hydrological condi trons and . the
_.: L;". ,

. .chances of survival.cif raised bogs "have been acquired, ,this

, knowledge can be translated "1=-0 the' Dut.ch si tuation-...
J~~. ~
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CHAPTER 4: ruE WATER BALANCE.

4.1: In general.

To be able to deduce the

water th~t flows out of

'balance will be made

will be determined by the leveling of the su~veyors. The incoming

water is solely the rainfall. The amount of water that flows o~t

of' the bog superficially is measured with two weirs (V-notches).

To determine the evaporation, data from the meteorological station
. .

in Birr are used. The different terms of a water balance are:

P - E. + Su ... ' Sd·';' R" = S~

P = precipttation; E. = evaporation: Su = upwa~d seepage;

S~ = downward seepage; R" = run-off; S~ = storage.

4.2: The rainfall.

.;

The average annual rainfall is about 850 mm in the Midlands ~

(according to the meteorological station in Birr). To get a more

detai~ed impression of the rainfall during the year, four rain

gauges have been insta1ied; Near the two. V-notches 'automatic
I .

recorders have been installed and near each of the two surface

water recorders a manual raingauge has been installed; The

automatic recorders both have a circulation time of· 8. days and

therefore- the charts have to be changed every week. The one in.

Clara bog is a Tipping Bucket recording totals of 0.2 mm. This
-;

Tipping Bucket, which-has a diameter of a,inches, is connected to

an Event Recorder. The automatic raingauge in Raheenmore, which

also .has a diameter of 8 inches, registers and collects the

rainfall. After 10 mID of rain, the recorder empties itself by a

syphon and the water flows into a bottle underneath the recorder.

At the end of the week the content of the bottle is measured as a

check on the accuracy of the registration. The two manual rain-

.\

10
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ever:y week. .

peat-surface

"

-. .;.• '

gauges have a 5 inch qia~ete~ and. they are mea~ureq

'The hei ght; of each recorder 'is -;about 40 em above the
c • .. " ' ..t. ~" -.

(standard height). :-:.'
~ ~ ..\;. ....

-. :..- .....

The weirs.

balanced. This foundation' ej{ists of twobe

concrete~ which are standing on the
~ ~~

peat. To prevent any form of· ieakage~ the V-notch has been con- ~
~,~. . p.. ~.. ~' .."

nected to a piece of PlYWo6~- (3112 m)"and this plywood is standing

in a drain (see figure ?).The discharge ot. this drain is (or

should be) the only water coming out of the catchment-area of the

The amount of water coming out pf' 1:he catchment-areas is..,measured

,by ,means of a weir. Because of . its shape~ this 'Welr. is also called

,.a V-notch. A foundation has been made because this V-notch ,~has' to
J:' .

ra~~~ipes filled'wi~h

mineral soil underneath, ~he

;;

bog. ..

The discharge is measured by -~means of a stilling well. This'

stilling well is a SEBA waterlevel recorder-standing on a founda

-t t on (see figure 3). The. "idea is that this recorder measures the

Waterlevel in a perforated tube;i·(diameter 4 -Lnch ) standing in t he

drain. Because the waterlevel at the V-notch is, the same·' as the
--

waterlevel at the recorder~the ·wa.terheight CH) above the V-notch

is actually known.,

The relation between the .. water-height and the discharge is known

because the weirs have been - tested in the lab. This relation is

called the QH-equation. Becaus~ the two weirs have a slightly'

different. shape~ the equation is somewhat different far each weir.

The. equation of the weir in Sla~~ is:
;

Log Q = 0.3333 + 2.7522 Log H·+ 0.1331 (Log H)2
( H - in' m, Q in m) /sec) .

The equation of the one Raheenmore bog is:

Log Q = 0.2466 + 2.5081 Log H ~ 0.0398 (Log H)2

(H in m, Q in m)/sec )..

For the total results of the tests~ see appendix IV.

The automatic waterlevel recorder has a circulation-time of 16



8

days.' The time .mechanism is an electrical clockwork, which is

battery-powered 'in CI~ra: and has to be wound" in Raheenmore. ·The
"scale of the charts was at first 1:5 (1 cm waterrise on the chart

is 5 cm waterrise in the drain). Recently the gears have been

ch~nged and th~: scal~ is now 1:1. Thi~ 'is more accurate but it can'

only register 25 cm water rise or fall. So when the waterlevel

-~~~-startS:-to'-:""rfsequicKlyafter some heavyrainfa::tl-,-the cnarrtias to

be checked regularly.

Figure 2: the V-notch.
1: the weir; 2: the piywaod; 3: the foundation pipe; 4:. the

iron.bars fo~ support; 5: the overflow.

2.

.' 1.

H

Figure.3: the stilling well.

1: the ~i~; 2: the recorder; 3: the foundation; 4: the

f.Lcat; 5: the waterlevel in the drain. ,.0

«
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1.

,.
'"!,~,~ 'J' .'!' ~,' -:.";:.

, 'f.. < "; ."' ~., , .. ' , " ). :'•• - >'..': ',: '\;.' ", ;..: .f~:~~~' ,: ", ": r:'

>~!~' .~~as~re.the. ;"q~:~¢.J1,~J:ge,,_/>f:'~he,·.:s.e.?,On~:i":d~~ir~. on : Cla~a bog, a
"''Clowineter has been', installed~'~This,;i~'.~a.:.jdev1ce through whfch . the

' ~ ---- - "'-t'.' ---",~ !:.~ ~~ ""7"" '. -,~,~ ~ i ..

~water floWs. This ~~t~r "'pa~~'e~;'a: p;'opeI'ikranct by the rotation of

th,is propeller 'a :iC?ou'nter:.fegtst~r~: ,th~'" di~~.harge. The . relation
.• ' .!)' ... , .:' ~" ." A~~, , ... "' .'''', ',,~~ ~,~-t:~ '. ~"

between the measured and the real.di!:,charge.· haa been tested in ..the
;t.... -, :-_.. .~~ ,;." ;~,~..... ,.':, .. l5.,;,' ~. \:.:. .'

Lab.. For' the results':;se~appendix,,''lV. To.' prevent dirt 'from coml-ng
• • t· " ,-',.' ._ ::i7"_.·" " "~~f:') ,_.' (..... ~J·f- -.': ". .' . J~
Lrrto the propeller ,", a, fi Iter. has been installed in front of the'
flowmeter.'~e Si~u8;t~:6~·"i?sh9wn·.inf~·~u~~'·4:. "

: '~.~,~/' ;," ",:~.. _ "-0" u· .~.,;'rl":~•."_'«~,.~~:. ,,"~~.~ -. " ~~.:
l • ' • , -, r: ,,,,'

'J' . • ":":.f~~.",,'_~ . ,- ~
, "~~: ~.. - -t.- '.. :,. ,j ". :~.-~

;

~-L -, ~'

1: the drain; 2: the filte'r-;":H 'the timber; 4: the flowmeter.
• _ " " '~" • _~ ~R .~- -E '~._ •

:-' .

)~ " '~... ' -. -\"~

In ~t conditions "far too., '~tch ,le·aK'a.~e occur's beside thi's, f,Iow-

met er , this is 'Why anew d~;' has:,~~':b~ digged. To find the exact'

location of this dam, the area, on ttl~',:~~~~s(si'de 9f the f loWIi:J.et'er
has to be leveled' as' soon ,as'possibi~~~ ? '~

• '"l "~r" .

4.5 The surface water recorder ..
. <.,~

On Clara bog as well as' _ on Raheen~9re:~~:~bog another automatic

recorder has been instal i ed:' ." an OTT wat~~1eve I recorder. The
.' ~

purpose of these reborders is tb'get a continuous 'registration of

the surface water level on those spots. In Clara the recorder is

si tuated near the soak (together wi,th a raingau'ge )':and in Raheen

more -the recorder' is located. in transect C-i::'j~e'ar piezometer 206

(again together with a r af ngauga ) • Due .to the fact that a clock-
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work wi th a circulation . time of 16 days was not aV,ailable) the

circulitiqn time of the one on Clara bog ~~, 32 days and, the one on

Rahearunor-e bog~is 8. days. The scale .of 'regis"trati,on' '1s 'in both
. .,.~ . .. .~ t ~

cases "1:"2 (l cm on the chart is 2' em waterrise in' the' tube r.

, " ·c~ ,t

"

;. .~c:

,"

' ..
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, CHAPTER 5.: 'TIlE PIEZOMETERS' AND PHREATIC ruBES.

,-

5.1 What they are 'made of. ..

- _.. ~_ ..

perforated part

figure 5),

All the tUbei that have been install~d on the bogs are hand-made.

They are made out . of.' pl e.st.Lc tUbe~ with a diameter of 1 inch (,?tbout

2.5· em}, I n: -,~hese t.ubes- holes ~f .a diameter of 5 mm have been.

drilled with'an~'electr'ic hammer -drill. Each tube rises about 25 cm
' ,

--,abqve'the peat surface.'. .

The piezometers are perforated With about 50 holes fqr 15 cm,
"'T_ • • • ~ • . ' ~

beginning- :3'cm from the bottom ,of the tube. The . depths of the' . .
piezometers ar-e f,5 m, '3,'0 m and 4.5· m. I n some cases the piezo

meter is standing on the mineral S~il underneath the peat. In that

case the depth of the piezometer is, the same as the thickness of

the peatlayer,' I n the t'-ranse~ts on ·-~the:..bogs, piezometersets have
_. ,

been installed. Each set contains a.phreatic tUbe and three or f~ur
.. <~ • • " " .!-t. ~ • . • .~

, , - plezometers. ' For instance p~ezometerset 206 at Raheenmore contains:

206A: phreatic' t ube ; t: ,"

.,. ~ , r • •

20'613:' piezom~ter' 1 ,~ m below the peatsurface;

206C: piezometer, 3'.0' m below"t.he peatsurface;
"

206D: piezomet'er'· 4.5 m belo~>t_he -'peatsurface;
- , -

2065: piezometer standing-on 'the mineral soil,

in this case '6,6 m' belo'wt;he' peat surface.

The bottom of the tube 'is protect~d ,ag~inst dirt by a ca;. The
, ,~ ,

of the tube is protected by a nylon s t.ockLng ,,(see

1 '
t

.." .
>,'

,JI11__~
2·

•
• 5 ..•4·:·. ·

If.

Figure 5:', the piezometers.

1: the tUbe; 2: the stocking; ,3: the perfor~ted holes; 4: the
cap.

I -
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The phreatic tubes are made in the same way as the piezometers

except for the fact that they are perforated for the whole length ~f

the tube. About 150 holes have been drilled in these tubes.

J

5.2 The phreatic tUbes in Clara-west.

Ma~hijs Sch9~t~n

a different type o~
. .

installed, .which·

is a relation between the different types-of vegetation

surface waterlevel during. the year. Therefore

(Dutch ecologist) indicated 11 spots each with

vegetation. :On these spots phreatic tubes'have been

are being measured every two weeks.. ~.

I~~-~The-phi-eati"c-tubes-in-ttlis partof-Clara bog are srtuatea arouna.-the-...,....--·

soak. The purpose of these tubes is to find out whether or not there

and the·

- . ,

5.3 The phreatic tubes in Clara-east.

Clara bog (1986)~

Clara-bog. The

In 1989 most of

Just before the Wildlife Service was able t? buy

Bord na Mona drained the whole eastern~art of

distance between these drains is about 15 metres:

::

these -drains were blocked with peat from the toplayer. The first

impression of this work is satisfactory; ~here is a clear differenc~

in waterheight on both sides of the dams.

To get an impression of the surface waterlevel during the year and

the shrinkage of the peat between these drains, 45 phreatic. t~bes

have been installed. These tubes are situated in three different

plots (wet, medium and dry) to see if the consequenses of the

. drainage are the same in those three area's. Because of the movement

of the tubes with the rising/shrinking of the peat5urface, the tubes

have to be leveled regularly. Therefore three reference points have

been made (each standing on the mineral soil) from which the tubes

·can be leveled every month. The waterlevel in the tubes are measured

every.two weeks. The position of the tubes between the drains is

shown in figure 6. The location of the three plots is situated on

the map (Appendix I). Plot A is the wettest, plot B the medium and
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On both the bogs transects -ha~;,~~ee~~~ ~d~..;·"··,These transectston~'a:'in:·':':·
·~l' . !:'of: • ~ ..... • ... '" I;.

several piezometersets and phr~~Vi~>;t~b~~"'si'tua~ed from the ed.g~:~~r-~
. .~ "";:,.,>;,,;.,,,\:;""l. .~~ . ,,,,;--. . ' ~. :'

the bog to the centre of' the bog·:~~.At~,the .edge , . 'the distance betwe~n'
r: ,'~.' ,,;' <""" '. . , -.". T .:~'.

piezometers is smaller "because'the- variation in the waternea:.dcif;
. ."~-"=j~.;, ~ <r » , .•

peat layers is bigger:'.~'·~At'"about 40 m from the edge,)" the
.. ,~'" ,,' ~ 1._". ~ ':,i '.. . ~ ~. , ,-=,-' ~ ~ ~,. ~."••

influence of the cut-away.area or ,t~e .dd t ch probably is far' less,'-"':

of these transects :'1'5 .. t'o' analyse the watermovement 'in
':,. •• 0 - '..,:I,;i.~}........

The purpose

different peatlayers.
. ,

first two transects "are siEuat.ed 'irithe"~' catchment-area o'r t he.
3~ ~~.

weir in Clara-west. The form 'of thetransect5',. is crbssshaped to.:get·

a better impressign of the ef{ects of, tne cu t r away areas on " the.

pressure head. In the transects ~ the piezometersets are a1 ternated~'
. . ...~,

5.4 The transects.

r , • - L~.(!,.r""'" ,.... "'-; • ~ ~. ,"-;>~:'., > "'~',~,_.::- ~._ ~_.::.:.....-.-~~':t-,.":."~~,~~r. _;>'. - I'!:-"I "

zm: . '.' .. 1:~t%'};.}r '.'-, ~':'"
~ "!' ,~",~ ': < -t-,':'St M2"- -r ..

• ,!~ .' :> - ~ .....','.

",:c.· ,.;':;~:,:'."~':: .. ,.,~" ';,.,«::§ . .'
Figure 6: . the five phreatic·..tubes·bet~ween··,tWo ,drains in Clara'e:a;f. i:

. ,i:",:." r::.:.. ,;;,~,<;;.~: -, ",. ',';:'\:~?~:; ..:.... . .' >". ( ~~,.~.. ':.~. f ~:~.
"The first impression ·fs~ythat'.' theJdifferentesbetween.' p Lo t :A an(L:~,.B

.'~ . ~l... '-,,'~"fr • ;~~../ ,. • .. _~; '~r ~ '~,~.... f,.."o _,'~ ~

are not that 'big. ,The,·thickness ,;of : the 'peatlayer in these-' plot~·
• . ~ •.e . "'').~'":''' / _~ ', .:':, "~i'"'~i ~ .~'," .'. :~' ~~~_ . :: ~' .:l, .: ~ . o_c :- •• ',~. ~:~

"varIes from 10.30 and.10.2:Qi;'ine·tr::es'·.in~·plot-~A;and B to 6.6.0 .m~:tre·ln .

plot C. These thickness:~~,h~~~·.'~~~h:~~~~:'iu~~d.·.rat':the referen6e ~i)frit~"

(AR) BR and CR) in the 'c~n~.~~:-"~~,~.'::~~~':it~t~.·\:~.. ': '. ~~<J~, ~;; ;:'-~<.:'~
.. .,.:.;-~: "~.~ ,~:'" ,''''~ l.~
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, wi th phree.t.Lc. t.ubes . The numbers' of the ,tubes and the distance ,

between t hem . are shown in '~.f igure 7. Append i x I I wi 11 give a more •

detailed p ic t ur-e ~{all the piezometers in the transects.;' , .

The thi;,d transect, which is situated on .Raheenmor-e bog, is much -
~~ ~.

,.larger, . but ' the' distance bet~en" the tubes is also "much larger

becaus'e the horizontal' g'radie~t.' of the' pres'sur~h~ad"is '~~p~cted to

I~~~--,-~be_'_,~ma:ll~~.~This-tr-ansect-'-·i.s~i~inked~up~wi-tfi-'-an-old~t~anse~t:,...("l987-)~·'-,

of the Wildlife Ser~ice. This l~ttertransect has a total ~erigthof,

lOOOm 8:11 across the" bog and contains.4q p i ezome t er-ae t s .",
•• ., '0- '~
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... .:"" .

tr
, :.. )030 WI.
~ ,

if'

.... •r

"....

-,

:~

.'-

)~5);;.

tt
" )zom.
'6:.1

) IS" WI" "

:q1 .•

,
• .a.. .'

....
A

" , " 1

"..:'

" .

r'":~ ,......

J s ,

• 4 ,

Figu.re 7: . ',t,tJ.e transects on Clara bog, numbers and distarides"

"

the bog is only a, fe~ ,
~the influenc~~ bfth~

"

'The distance,be~ween these sets at ;the ~dge_of

metres) this to ,< 'get a better,. impr:ession of
. ,

di tch on . :the pressure h~ad .: of th.e. peatlayers of .t he. bog'. , Figure 8 '.

shows the new tr~nsect. Again'appendix II ,will, give a· more' detailed ~,

p ictur-a ,
'.

. ;
. f,- " ,
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CHAPTER 6: TIiE ~RKPLAN.

.'

• t

be d l.gi.ta'l ized

some specific'

First the things that should be done regularly:

the readings of the raingauges (both automatic and manual) should

b~,done every week;

the changing of-the charts of the surface water recorder at the

tr'an~fect~C=C~-illRaheenmore has'tobe done every week~(this'wffl-'-"-'

be every two weeks when a proper clockwork will be available);

the readings of the other three recorders (at the two weirs and

the surface water recorder) have to be ,done every two weeks;-
. ,

the measuring of all the tubes (freatic tubes and piezometers)

should be done every two weeks;

the levelling of all the. eqUipment has to be done every now and

then' (about every two or three months) because of the possible .

changes'in the peatsurface; this is especially important in the

three plots on the east side of Clara bog.

Secondly some major works should be done as soon as possible:'

the. levelling of the catchment-area of the V-notch in Clara has to

be done by the surveyors;

the digging of a new dam in Clara has to be done to prevent

leakage beside the flo~eter; futhermore some repair works', have to

be done to improve the operation of the flowmeter.

the blocking of some old drains on Raheenmore bog to prevent

"leakage from this drains out of the catchment-area;

the installation of a few phreatic tubes near the boundary of' the

catchment-area to see if the topografic boundary is the same as

the 'real boundary of the catchment-area.

Finally the charts of the automatic recorders have to

to know' -,the discharge of the cat.chment.varea for

periods and at every moment.

Because of the fact nobody exactly knew how the situation wo'uld be

like during the wet winter period) the winter 89/90 was a kind of

testing pe~iod for the equipment. It appeared that there were some

severe leakages near,the flowmeter in Clara and in some old drains
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CHAPTER 7: EVALUATION,

., '

... , ,

'.:'

First of - all I have experienced my'c'stay in, Clara as being , v~ry_
-. + '.

useful.: 'The .wonk itself' was , pleasant and useful.' It was nice to be:, ~
. . . ~ ~

out on ",the'bog all day, 'enjoyi~g the,'beautiful Ir.ish landscape -and ,
- ( . .'

,the peacefulness o~~the, bog~ ,It was, quite different than being in'
"'. ~ .... "

I~-~-~,-class".-'al~l-day-.Thee,-field-'';rX}rk-wa.s~aTso-very-interesting~because-'-now-:'-''-"

I have a~ 'id~~ what ki~d,','o'f pr-obl ema can ' occur d~ring the', work.' .I~
"I " ',_ .' 0{ - '. '

also have a better 'idea how iong things: take'to'be done and ho~",; to ,

solv~ diffe~ent' kind ,of prob~'ems or even how to_in;tp~2jise;,in the

field when t~ings are not; at hand'. It was also very us~FuI,to' lea.r~

how ~'o >handle the equf.pmerrt -and in ~hat kind of situ~tion' it', s b~i'ng
~ ..' .J' •

used. . , " -a " "
-,

", Secondly,the setting up ,of a project like this; and' the problems.., ,

that can roccur- with It, has been .very useful, to me. Working ,with s,a, "',
marly su~e~.~is~~S 'tur~ed:'qut ~o~be. quite difficult', ,e~peCial~y:.whe!1~:s:

the division of tasks' is ., not very clear. On the one hand, I' had, th~.

di~adv8:ntage. of being"one" of, the' first students' in Clara,whi~l'{:....
. ... ~.- . .

i~Pli.ed we, had to,~it'for,thirigs:iike"th~'comput~randour"'aIIO~I),-.;.·~
ces. On the other hand I had the- pri ,,'i"lege to see ,.' --this 'prod'ect ,get':

- . . . \:l. ~ &. •

started, 'meet all the supervisers' arid discuss ~hat ',had to ,be 'done'
... I. _ " - ....! , • ' • '.. -" • • _" ~ • ••

out f~ thefleld,~,'~ a~ very interest'ed, in' {he further developments"_.-
• , c' .' " . - "f" , ,'.

and, .results pf this project, I, also hope to' go 'back .and see what. has" ',_,
• ." , • ~.. . . • .~ • _ ~~ -r

become. of -the 'bog and the, pfanned ,irifor~ticm'centre rif7,ar' Clara'bog.

Another :advahtag~ <;>f' thfs'proje~t for me" was meet;ing':'differ~nt,
'1 -".. • . 'L .{ > • ' ', •

people oC different fields of study. It was v~ryinterest:iJ1g to~ see,'

what their - plans and e~pectati6nS: were', This was' very' ' useful' be~a:use

you can' t. stud~ ~h.e: , hY<:i~oIOgy ;w~ t hout; r-egardfng the "geology, ',geo- ~-'.

morphology, ,'ge'o-:hydrology and, ecology. Also .my assistance· irr· the:'
_ 't-, • J ., . . 1 • >1

geo'-physical,work of the,University,of Amsterdam wa~ very interest-

ing' and totaly different of, my, 9Wn~rk.J had used their equip'men'!: ,-"

once before; but 1 had never a~a~ys~d a'i'l·the conductivity measure-. ~

ments, nor ever tried to work out a schematic picture of ,different ..

layers underneath the peat, Unt ort.una t e Ly I haven' t" been able to

.... "..
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,:? take: a' closer look at

.'. - ...','; -.
, ,:~~ >~ ., \ ,"t, • ' . ':, ;~':"

the 'bog.-yegetcit.ion. - A~1 in all I th'triit I' ha~e" ',._~
• ~', ."' ,"",' .~.' 'f ._', <;. i" ~~

'"': a good ilIlpression now what 8,< t!3>ised ',bog 'looks like. ".. . ,
.' ': Fiha.'i ly I i i).{~'d the exper{~nc~" of :b~':{~g~ in 'a .for-e i gn '~ountry'.f.or .a' ;.., ,:~.

f;~r months. Especiaily in an 'En~1~isl1""5'peaking ~ountry ,with"',different -
.... , ~', .;,,-::IJ,"'~, ~t ~~: :~f' ""~. . ,,,. ,./ r , "... ••• _ '. ~ • • .".: ~ ••

customs and anotherstandaid,: of,''lliv:~hg. Sometimes,' I did" miss the
r 1 !- ,~' )'~ ",. /"',,'+. : ",.

{7ife in -~he Ne:he~larids~ bU't~,;.~o~t":·:~t'the :times I really r~njOY~d the

quiet 1'i ttle t'own of Clara',ancf,the' :easyi'way of livingover7,:there .
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APPENDIX I I.

.TRANSECT A-A I IN CLARA BOG': WEST;,< ",
••N '~.. ••

c . ,;'" ': • "~.. ;,.;:': , . . '' , , ;::' ::::;;-<:'.:~~'
P i ezometerset5.7-:;c~~;~'p. i?~~.?:}-::~,':'~~'. ?, • ;./:.<,~;;;'it':,".'.'"'-"":~ ";"';-'7- , "

57A ~ phreatlc·;"t'tibe ,(1. Oo.~>ni ·be.19w· surface) ;

." S7B ::"piezo~~fer' ".' ·'(·i'~:"~o~':~'·,be 1~~::~su'rface) ;,
• • ." of ' . .'.;'= • , .... T ". , ".:' '-,~_ '.~:.•'._", .' ~:""E' •

.57C ;,', p i'ezome t er- (3': 00 ,m,<pe,l'?w- sur-f.ace l ;'
'. ", '-..t : "." .," . '. ',-

57D: ,.piezometer (4~:50"ril'.:.Delow surface).
'- ¥'~.' ' • " ~_~ _ .... ", •• r », :l;,.... ..".1, "c •

Phre"atic tube 58A 0 .. 00 in-be low 'surfaceY::' .....~, "
~ ... .~ i;. "{. . '.. - . :.. .}~ :~ ':' \.:;.~ ~ •

Piezometer,s.~~. '?9., .:~ti~~,ini~9''-:' '."~~~': "~~>,~~"J;", .
.-- ': 59A:~: ·phr,.eati c"tube ..(1. 'OO~';m"below .surface) ;

.: 5~B.:, ~l~zoniet~~f'.. <:,'tr:;5Q'~~·b:e.i9w surface) ;
.. • , " - ~ -e'. "-,~ ••• "~~.'~~",~~:,:" "".' .•• ~ ., '? .

59C: .p rezomet.er . :-, ;C3.0Q"'m below. surface) ;
L; ~'. "",i.;;. !, ',' " ,~.. ~', " ..~. ~I:l~'''', -..r ... ~ .D

.59'D':>piiZorrief~x> '·'·,(~f. 50/m"·£'~~19~t.surface) .
~ . -." ;.--".'"i"~;'.L~ - " ../,~',;-,,,>;.,'...JiI'~.-J' '-~...".~ ~~:~~-"',.}~ .... -, >

Phreatic tube 60A"'l1;00 m- beXow~u.rfac~e·)~{·-····'~:~· .
.'~ . ? ~ ~ ~- . ;' . ' ,~.- '.. ..' ,.'. -;;;~s ~-::::,',.- ~

..Piezometerset:61 ~c()ntaining ':. . ":... , - . .::~:,,?;.

, 61A/':'~phf~'ati6'tti1~~''':{'L'd()~''~'::beiClw surface);
. ~ ~.;"' .r.' •.,: ~_. -1:~' ,~ ..... e

61B : piezometer .<<. ,~(-l .. SO::.m JJ.~ 1ow sur face) ;
,. "," • :..... .:.. '".' ," "~~i ~ - ":.;. ; ~_.;, 1::

61C: ,pjezom~t~i~::,~.J~"~~OQ~ m~;b'elow' surface) ;
, " ' .. ' • ":;-". " ,} ~.~:~~~;'t '.' , .. "

61D: ·pie,zomet.en.", .(4::~O·m, be 1ow eur fe ce ) .
I:: :', • c··~ .~"~, ". .,' '.\}'~. "":',, '""I#- ~.....;.. ;.

Phreatic tube 62A: ,0.00, m below surface )' ;'.
.~ ", •• ' "{ - 0;..:. •....' ',,~~:... '¥

Pfezom'eterset~,63 containing', ..' '~,''- '£,",> .
- ":P '.

' ";63A ~ .;,ph~eat rc t ube " (i'.~oo ,'in}.bel ow .eur f ace ) ;
," .,. . .:~ ;>/:.. ' , , . '

63B: piezometer. .'c( l-,;·SO..m"be low surface)";
c-..:. ~ .• ~ • ~ '" ' ,

. ,~,~,~, "''::,'' f ;,~--

63C: pi ezometer ,";~ J3. qO"D!. be 1ow surface) .
~~. 5~" . ~/"~',

.' ,

;

, J'~ ,-

TRANSECT B-B I IN CLARA BOG' WEST: < :;t .. 0

..--£.

(l~do m bi16w surface);

~~.?Q m.below surface);
.~ . ~

'(·3'.,00'"m,below surface) ;

,;;(4;50, m be low surface}.

59 containing

59A: phreatic tube

59B: piezometer

59C: piezometer

59D: piezometer

"

Piezometerset

,t '",
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Phreatic ,tube 64A (1.00 m below surface).

Piezometerset 65 containing
, 65A: phreatic tube (i .,00 m ,below surface) :

65B: piezometer (1.50 m below surface) : ~

65C: piezometer '(3.09 m below surface ):'

65D.: 'piezometer ; '(4.50- m below surr acej . .~ 'rl

.
Phreatic tube 66A' ,(). 00 m below surface) .

,~

"Piezometerset 67 containing',

67A,:"' phreatic lube

6?B:, p-i ~z?meter.
67C: piezometer

- "

" 67D: 'piezometer

Pf-ezome t erset. 6? ~'o~~airi:lhg "', ~

, 68A: 'phteatit t.ube

68:8: ~ piezometer'
1:"- • _ ~

68C: p i ezomet.er "

(1.00 m·below surfate);'

(1.50 m below surface);
, "

(3. do. m -betow, sur-race) ';

(4.50 mbelow surface).
',.

~ . ~~

(1.00 m below sur'f ace r ,
(1:50 ~ below surface);

(3.00 m b~low surfati).

.". ",'

At : 't.he -secondvsur-race -watertecorder near the -soak anot-

insta lled : p I ezomet er-se t

~u ". 70A: phre~~ic tube

70B: piezometer

.70C:', pi ezomele~'
r -.", - jI' •

70b:' p iezomef erv. '
_ ~ < ~ • f . .' ". ~. • ,:;

70S: piezometer ',;

(1.00 m below surface):~'

(1: 50 m below. surfece ) ;

(j.OO m bilow ~~~f~c~);

(4:50 m below ~urfac~);

(8.40 m below'surface).

'., ..

! ;,
. "

.'"

cOf)~70
oj ~ ~ ....

her piezometer-set,' is

taifjing ,',

TRANSECTC-C'IN.RAHEENMORE BOG.

Piezomete~set, 201 containing
~

201k: phreatic tube "1 '-00 m below surfa,ce): .
201B:' piezometer (l.50.m below surface) :

, ' . '.

201C:' piezomet.er- (3.00 m below sur-face) ,:
• _ l, , 201D':: piezometer (3:60 m below surface) .

;,~:; "T ~

';;=-",".~-~ .'

'!;;i~'~:' ~ ',';
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··"'1":".';>'T:",_~=,,~···,,~_..i co !'It'.,:,.o.,"'"o;.... ~·, ••. '''' ...r..-..'1,.~.''i,., '~-:"'!",?_"--ro;':;~{':'~!""":-"*"':' - ~"':""~~;;'$i'<.:,':~,~:.~'i-~

~-\ .'.;... • 1". ,o. "
-. ~ ~ ,~ '\... ~

,"I'. *- ....."<..
.~ » ,

: • j'~~ -" ,., '.

, H .~

~~".~-, --",. '--;Wr'j
..,;:' :.'.~, ~'...:

..~ ~u

.~. ~~ ~ .
.". '"i.-,'

,1:;'-

-'."i _ ~- ..

"~",,

'.~ ~ .ole' •

.. ' ..s.«
~., ,.!'" - I
:... _F j .. :

eur-face ) ; ~ '.
I-,1<,,..;

surface) ;

surface) ; 'v

surface) . "j " .:
'~r'~

.-~-

surface) ;
. ) ....> ,-

surface) ; " '
~j .•

surface) ; :
_:1

surface) ;

surface) . ."-~ .

."'. .,

..... .0'," ~ .'

> ;~' : ~:4

~ • - ( '~· ..o

-",

. -.

\.

•• ~ ... >

~' -}:
~.~;- -;

··+",-'i,-

;~ ; .

surface) ;
. .

surface) ;

surr ace ) ;

surface) . ' ,;

surface) ;

sur r ace ) ;

surface) ;

below

below

c ''''.
ft

202 containing .
"

202A: phreatic tube ·(i·.oo'~:~ below
,":~~_C) .. ,,~~ ....: .-~:f: . ., '::,It." I '~>'"

202B: piezometet\'~--, (L50'm
... l ,', ~~_~ •.~ -- ~ ~c

202C: pici~6~et~i~~ ~ G3.bo m
-;. ~ -" c.

202D: piez6rrieter ~\~'(4'.'5Q'~ below

2031\' (1. 00 m~eib:w ~ur~,~·~t) .
:"-',

204 ~ontainfn~~ ,
• ~...if, ;'f. '.~ ";r. '... ~ _ "

2041\: phreeit i c -tube,'{1.00.m below
: ' .''1;:_. ~ ..... : .

204B: piezometer ,(1. 50 in below
'.! • ...~ t··'" ~ .',

204C: piez6met.~r "--(3.00 m below

204D; piezometer. -. .Y·(4. 50 m below

205A (1. 00. m'b~16~,-~~~rfa'~e) .
~':~~r :-"""-.'":"1'. ~.:~~~ ~:" •. " .

206 contain',i'.iig - ",'::

206A: phreatic t~h~' (1. 00 m below
,- ~. : .

206B: piezometer' "'~~H.50 m below
. ' ~:; -.~- ~ . ~ .:.,

206C: pi'ezometer-,·" <, (3.00 m be 1ow
. , ,

206D: piezometer' . · .. ·(4.50 m below
. > '

20,68: piezometer, .,'\(6.60 m below
• , "'.i' .';.

2071\ '(1.00 m·below surface).
'-"~ ~.

208A (1.00 m below~ufface).
... ~..
... ,l

209 contai n i nq ;?'\ ".

2091\: phreatic tune <1.00 m below
-; ~i-

209B: pi~zometer(1.50m below

209C: pi ezome t er; , :,.(3.00 m be 1ow

209D: piezorri~te.r·- (4.50 m below surface).

210 containing '<;

210A: phreatic"tube (1.00 m below, surface):

210B: piezometer ·-0.50 m below surface);

210C: piezometer" (3.o.~ m below surface);

210D: piezometer .~, (4.50 m be 1ow surface) .

~lez6me:terset

Phreatic tube

Pi'ezometerset

Phreatic tUbe

Piezometerset

Phreatic tube

Phreet Lc tube

Pi~zome.terset

-'1.

·Piezometerset

~., .
-".:;'

."

"

.'

, .

.,
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~.

The actual deptJ:l of the perfora:te~ . holes in the all
"

these tubes is about 18 em above the bottom of the tube. ..

(see page 11 >.

. \.

'.
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~ ..>'. '.

••

~,
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/ "'i: .:;>,.~

•• "'!o'_1.i..::;_~~~:
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,.
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APPENDIX III.

LEVELLING IN CLARA BOG WEST.

Thi s levelling was done on December the 12,tltwi t h bench

mark 1 ' as reference point. The height of this known
point is 58.58 mabove sealevel.

The heights (in mabove sealevel) of the phreatic tubes
around the soak are:

46: 57.94 m 51: 57.94 m
47: 57.85 m 52: 57.74 m
48: 58.02 m 53: 57.07 m -,
49: 60.56 m 54: 57.94 m
50: 58.32 m 55: 57.95 m
Phreatic tube 56 was not yet installed on this date, so .'1

the height of this tube was not levelled in.

The heights of the tubes in the transects (again in m
.above sealevel) are:

( ~
'......

'~,Transect A-A' :
57A: 58.40 m; 57B: 58.41 m; 57C: 58.44 m; 57D: 58.44 m.
5811.: 58.21 m.
5911.: 57.70 m; 59B: 57.70 m; 59C: 57.69 m; 59D: 57.70 m. ..

t
"6011.: 57.48 m.

6111.: 57.47 m; 61B: 57.47 rn; 61C: 57.47'm; 61D: 57.46 m.
6211.: 57.30 m.
6311.: 57.28 m; 63B: 57.29 m; 63C: 57.29 m.

Transect B-B' :

• 5911.: 57.70 m; 59B: 57.70 m; 59C: 57.69 m; 59D: 57.70 m.
t: 6411.: 57.64 m.

65A.: -57.76 65B:' 57:77 m.. 65C: 57.78 65D: ' -K m; m; 57.76 m.,

31



..: .• ...,.. '.~ • -- .. , ......'c ' ... _ ,:-....... . ", ..." '.~,- -'._. ~

_, r- -- r""···-'-' -.,r .'- - - .... - ...., -, --•

above sealevel.

67B: 57.48 m; 67C: 57.48 m; 67D:· 57.49 m.

68B: 57.40 m; 68C: 57.40 m.
piezometer-set 70 is:

70B": 58: 10 m; 70C: 58.09 m; 70D: 58.10 m;

Plot A: AR: 58.68 m

"1: 58.80 m 6: 58.75 m_ 11: 58.41 m

2: 58.86 m 7: 58.73 m 12: 58.46 m •
3: 58.84 m 8: 58.72 m 13: 58.42 m '~

-4: 58.82 m 9:.58.73 m 14:.58.39 m

.5: 58.76 m 10: 58.71 m 15: 58.36 m f
~

/

Plot B: BR: 59.03 m

16: 58.51 m 21: 58.76 m 26: 58.92 m

'17:. 513.52 'm 22: 58.90 m 27: 59.02 m

18: 58.. 63 m 23: 58.91"m 28: 59.08 m.
19: 58.63 m 24: 58.87 m 29:.58.99 m

20: 58.66 m 25: 58.87 m 30: 58.98 m

-<

Plot C: CR: 59.76 m

31: 58.92 m 36: 59.69 m 41 : 59.35 m

32: 58.99 m 37": 59.71 m 42: 59.45 m

38:
~

33: 59.05 m 59.72 m 43: 59.38 m

34: 59.08 ill 39: 59.75 m 44: 59.32 m
•

35: 59.10 rri 40: 59.63 m 45 :' 59.18 m

LEVELLING PHREATIC TUBES IN CLARA BOG EAST. --

This levelling- was done on December the 12 th 1989 . All

the heights are in metres above- sealevel.

27

66A: 57.68 m.

67A: 57.48 m;

68A: 57,'38 rn:

The height of

. 70A: 58.11 m:

70S: 58.58 m.

The height of the gauge in the soak (PI03) is 58.21 m

3J.
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~ " .
"LEVELLING OF TRANSECT C-C' IN'RAHEENMORE BOG.

.',

A.
,

This

this

was

--:- ..1 ~ _.0. ~,;,~ ~,,). ,.,.. r

levelling was done: on'December the 5 th1989. As reference for
.~ "<::': ....... ~

leveling benchmark 3' '(which' is situated on the surveying map)
. :"'~~",_", '. :

used. 'The height of benchmark 3 is 100 ~ 94 m 'above sea 1eve 1
"" . ""

(ASL) .
".1 ,

!h,e heights (in metres above sealevel) of the tubes are:

..

w,

•

..

201A: 100. 61m;

202A: lQ1. 30m;

203A: 1'0'1. 96m'

204A: 102.42m;

205A: 103.30m

20.6A: 104.03m:

·2065: 104. 06JIl

207A: 104.11m

208A: ,,104. 26m-.

'209A: lq4.53m;

210A: ' 105. 30m;

'211A ~ 105. 80m;

2·12A: 106';,17m;
~_ .... "

201B: 100.57m'; '201C: lOO.57m; 2010: 100.S8m
-

202B: 101. 30m;, 202C: 101.31m; 202D: 101.28m

204B: 102. 43m; ,: '2-04C: 102. 45m; , 204D: 102.43m

206B: ,104. 04m:" 206C: , 104.05m: 206D: 104.06m
;-:..
7;~' ~: "'t .

. ' -i ~~

., ... ~.
.., ~~

209B: 104.54m; 20'9C: lO4.54m; 2090: 104.53m
21GB: lOS.30m; 210C: lOS.33m; 210D: 105.30m
211B: 105. 85m; 211C: 105.89m; 2110: "105. 87m

212B: l06.18m;- 212C: 106.20m; 2120: 106.18m

.--+ ~:'

.,
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APPENDI x I V
•

THE ITSTS OF THE EQUIPMENT.

"r -.

y'

- .' ..,.'"

,
, '

0.4597"'1' "

0.4685

0.4775'

0.4861" ,

0.5027,
•

0.521'1

0.5374

0.5541

0.5696' "

0.5844-

. ~ "

Re~din~ (m)Referenc~ (m) H (m)
\ -

0.2478 ',,:,. 6."1643 = 6.0835
, '

, 0.2733 '-0.1643 -0.1090

0.2939 ,'0.1643 " 0.1296
, ..

0.3153. "0'; 1643 ;, " 0.~1510

0';3343 f>"b~:.f6ft3 :.':0:'1700

0.3504' r ·O.1643~~, ,,'0,.1861'
. , ... :~ ~

'0.3646 0;1643 "'.0.2003
" ,

O. 3768 O. 1643 ":" O. 2125
.' , ",." ',t.

0'. 3'881 0'.1643 ' 0'.2238
•• {.~ • • .~' 4.

0.3988 b.1643 0.2345

- O. 409~ , - ',' 0'.'1643," ,:;. 0.2456
'. .. ... . .~

0.'4207 '. :0 ..1643' ": 0.2564
~ ."' ,

0.4309 0~16fl3 0.2666
0: 440W ':b",~rl~~'3 ,', 0.2763

, '0.4496.' ' '0: 164'3 0: 2853

0:1643 ,0.2954

'0". ~ !=?4j 0.3042

671643 0.3132
.-

.. 0.16;43 0.3218
; , i ,'-. ,

." O. 1 ~4.3 0. 3384

'0.164~ i,'. 0.3568
. .

" 9·1643~ 0.3731

O. 1643: , O. 3898
~ 'j." i. •

0.1643 0.4053

0.1643 0.4201

r Q (l/s)

3.30-3.51 3.352

6~25-6.43 ' 6.29S

9.81-10.01 9.870

14.56-14.78 14.62

'1.9~7;-19.9 19.80

24.8-25.0 24.96

29.8-30.1 30.07

34.7-34.9 34.98

;39.6-39.9 39.99

44;3-44.8 44.84

,49.6.-49.8 50.06

54.7-54.9 55.22

59.8-59.9 60.33

64.7-65.0 65.39

69.4-69.6' 70~09

7.~.8~75.1 75.61

79.6-80.0 80.52

84.6-85.0 85.58

89.7-90.1 90.69

99.4-99.7 100;5

109.5-109.9 ' 110.8

11g.5-119.9 120.9

129.1-129.9 130.8

139.1-140.0 141.0

148.9-150.4 151.2

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

,16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

•

•

• F is the meter reading and Q is the corrected discharge (mean) .
, ,

b ~
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The weir in Raheenmore.
... .

F Q (lIs) Reading (m)Reference (m) H (m)
~.
Ii

1. 3.15-3.32 3.187 0.2491 0.1649 = 0.0842

2. 6.24-6.36 6.25 0.2737 0.1649 0.1088
..

3_._._10~ e ,6~-=.10,,84_.10.21-0..2991 ·0·.-1649 OA342

4. 14.93-15.13 15.00 0.3181 0.1649 0.1532

5. 19.6-19.8 19.70 0.3353 0.1649 0.1704

6. 24.5-24.7 .24.66 0.3511 0.1649 0.1862

7. 29.7 29.82 Q:3651 0.1649 0.2002

34.7-34.8 .
'. '0.16498. 34.93 0.3775 0.2126

-, j
.,

9. 39.8-40.1 40.19 0.3895 0.1649 0.2246

10. 44.5-44.9 45.00 0.3996 0.1649 .' 0.2347

11. 49.0-49.7 49.96 0.4098 0.1649 0.2449

12. . 54.5-54.8 55.07 0.4200 0.1649 0.2551

13. 59.0-59.2 59.57 0.4287 .0.1649 0.2638 ...
14. 64.3-64.7 65.03 0.4389 ,0.1649 0.2740 •..
15. 69.1-69.4 69.83 0.4476 0.1649 0.2827

s-

0.16'49"16. 74.2-74.6 74.85 0.4564 0.2915

17. 79.1-79.2 79.86 0.4647 0.1649. 0.2998

18. 84.1-84.4 85.02 0.4731 0.1649 0.3082

19•. 89.4-89.7 90.38 _ 0.481,5 0.1649 .0.3166.

20. 94.2-94.6 95.29 0.4894 0.1649 - '0.3245

21. . 99.1-99.5 100.3 0.4973 0.1649 . ~ 0.3324

22. 109.2-109.7 '110.5 0.5135 0.1649 0.3486

23. 119.2 .120.4- 0.5278 0.1649 0.3629

24. 129.2 130.5 0.5421 0.1649 0.3772

25. 139.8 141.2 0.5582 0.1649 0-.3933.
26. 149.0 150.5 0.5709 . 0.t'Ei49 0.4060

F is the meter reading and Q is the corrected discharge (mean~.

•

•



The flow meter.

31'

:;..

•

Measurement I:

.... ~.....
.~>~_... -e

Q (l/s) Time (15Y cal.discharge
~

.: (m")
-t"'.-'-:--"'",

.(mJ
)

l. 2.510 542 1. 36 1.00

2. 4.364 . 635 2.77 2.70
3. ,,"7.605 488 3.71 4.00

:

;4. -. 10.02 488 4.89 5.00
-5. 12'.27 399' .. 4.90 5.00 ~.

6~ t'15.12 400, 6. 05 ,~ 6.20

.7. 17.90 266 4.78 " 5.00
"

"

"t:- .•--

~

, .. ' .....'.. '~:.~'.~.

,

rnes.discharge

_ ' (l/s)
" L8S

, 4 :25

8.20

10.25

.1·2.53~

:'15.50

18.80

'.

, ",;

Measurement II:

Q (l/s) TiF\e (s) -. cal. discharge mes.discharge•
• (m") (m") (l/s)• , .

1. 2.22 633 1.41 .1.00 1.58~ ,.
2. 4.60 435 2.00 2.00 4.60
3. 6.55 403 2.6.4 2.80 6.95

~.

4. 9.03 396 3.58"'" 3.70 9.34
5. 11.80 394 4.65 4.70 11.87

.6:. 14.39 390 5.61 5.70 14.62
T. 16.83 318 5.35 5.50 17.30.

4~708. 18.70 242 4.54 19.42

.... ~-

•

...

.'



,.,~~..""r~ '.·~'''._·I' .,.- ••• ~ .....
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(H IN M.O IN M -,SEC r.......

,:,

.k~EVOqR~IN H ISEC.
f ~ 2

... DEREI\Ei".m un DE FOm1ULE: lOG c;.; 0.:';333 + 2.7522 lOG H t ';;.13:51 (LClG..Hl·

-,
~ = •

("71'-7 . M

. .......~ .....

!

.a
H(M) o 3 4 5 6 7· 8 9

.........0 •.08 0 .• 00298 0.00307 0": r,)O~17 O. 00327: 0.00336 0.00346 0".00356 0.00367.- 0.•.00377 .0.OO:l"38 ..
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';;'. APPENDIX v.

TIlE DAMS IN RAHEENMORE BOG •

• • <.' ,,,:,.;'

. ~,: ..
--j

:On November the 16 t:h 1989 a diggi"ng machine came over to Raheenmore

bog to"d,o some repair 'works on the 'bog. Some months bef or-e a big

di tch had been dug on the north-;east .·S·id~, of the bog) which ha~ to.

be filled up again because i ts functiori~',had become superfluous.

Special 'attention has 'been paid to this filling up. To prevent any

waterflow in this old ditch in the future) four dams have been

made with black humified peat. For t~is peat is far less permeable,

than peat of the toplayer. The.. following figures will give an

impressio~ of the work that has been done:

.'
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1. The,old situation:

.'

i
~
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Figure 9: the old ditch with the location of the four dams.

1': old dl tch; 2: old embankment; 3: weir; 4: new drain;

5: transect C~C· . ....
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2. The dams:

-1. ..
•

Figure 10: how the dams are made.

1: the old ditch; 2: the dam; 3: the hole (black.

huinified peat).

3. The new situation:

Y.

1.
2..

Figure 11: the new drain with the old ditch filled up.

1: the new peat surface; 2: the weir: 3: the drain;

4: the transect.
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