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.CHAPTER 1 : INTRODUCTION.. . . °

: ef the

- My four ﬁonths stay 1n Clara was- part of my study Cultuurtechnlek

Agricultural, Unlver51ty 'of wegenlngen Thls practlcal

pefidd ‘consisted malnly of fleld work and 'some data elaboratlon

~The -field work ‘was part of a bog research prosect on two.nature

reserves,
bogs of

- Clara‘and’ Raheenmore bog These are two living raised
internatlonal 1mportance Because in the Nethérlands”all

the: raised: bogs ‘have been’ exp101ted and cultlvated (except for

Sbme sma
research

" Dutch pro

11 remnants) the' Dutch are' very 1nterested in do1ng P

on a st111 11v1ng bog The goal of “this JOlntly Irlsh/
ject is™ to get to know more about living raised bogs and.

the Possibilities of restoration of remnant bogs © On adv1ce of Jos
Schouwenaars and Jan Streefkerk I 1nstalled different types of

‘equipment
. to deduce
collected

on the bogs * The purpose of this equ1pment is to" be able
2 water balance. In order to do th1s, data have “to be
during the whole per1od project and ‘have to be analysed.
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CHAPTER 2: THE HISTORY OF A RAISED BOG.

The landscape 1in ihe Irish Midlands. about 9000 years ago was
determined by a meandering river which fed into a series of © °

dépressions in the underlying . limestone. In these depressions . the

limestone was sealed over with a impervious Claylayer'aﬁd thus-
focming_sevenai-smallulakgsrﬂmlnmthemshallow;watens_oﬂuﬂthese—lak35~ff+
fed with mineral-rich alkaline water, the conditions became more
stagnant once the first plantg like pondweeds began to grdw. These
new conditions provided the firsf anaerobic -spots in which peat
fdrmatibn/(partially Qeca§ed organic matter, of ﬁlant 6Eigin) gouid'
commghce. The remains of these plants accumulated on the bottom of -
the lake until the water was shallow enough to allow the growth of
for instance bulrush ‘and common reeds (emergent-perrenial'plants}.""
Evgntuaily the water became so shallow that other plants 1like '
small sedges took over, toge£her with brown mosses, These mosses - .
formed a carbet which could fldap on the surface at times of high:li‘
water. This floating mat gradually elevated thelsurface vegetation -
abo#e the effects-of groundwaterflow and écidic_.and other produgtst e
.began to accumulate. So the whole chemistry of the system chgnged,_f'_
‘as  did the vegefation. Bogbean and later on slénder_ sedge, bog - f
cottpn_and certain bog mosses started to grow. The surface kept on
rising and the final changes beéanjto take bléCe and hummocks of
bog mosses started to dominate the vegetation.: This vegetation was
solely dependent on rainfall. So the whole habitat 5ouréd and only
the'ﬁost perfectly adapted piants éurvived, Then‘about 4500 yéafé
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 lasted for some 500 years and Fthén
‘the climate became wetter again and fhe trees disappeared.
. Schematically there are four different stages of a raised bog =
(Bellamy, 13886): ’

1. lake peats with mineral-rich open water and .én aquatic or
floating vegetation and later on reed vegetation;




..--.- ) B N . . - N ‘-s
2. fen peats with flow1ng groundwater and a vegetation charac-
f"t’“'terlzed by sedges and brown mosseS';~ ~ '
’g 3. poor fens, an intermediate between- true fens and real bogs with
' -_mlneral bog mosses; S _ o . -
’ ' .4, real bog, solely dependent on ralnfall and characterized by a
. :_lfpoor sour vegetation. S _rﬁ=n= 3 N
¢ The next figure shows the schematlc development of a ralsed bog:
o . A
| B.
. . |
R
C. .
D.
E.

RAISED
BOG

Figure 1: the developmeﬁtal stagee from-a lake to a raised bog.
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CHAPTER 3: RESEARCH PROJECT ON CLARA BOG AND RAHEENMORE BOG.

" The Wildlife Service .of fhe Office of Public Works, which owne
‘Clara and Raheenmore bog since 1985, and its Dutch counterpart
Staatsbosbeheer and Natuur-Milieu-Faunabeheer (N.M.F.) are under-
taking a.research project on these two nature reserves. The work,
thch“staﬁted_inTOctobén*iSSS,*willmiakemthnee;yeats_and~ie;joint-
ly funded by the Irish and Dutch governments.
Clara bog ie:an unique type ef raised bog with its soaksystem (an
open water on the bog) and well developed hummock and hollow
systems. -The total area of this bog is about 670 ha of which 480
ha is protected by the W11d11fe Serv1ce. Raheenmore bog is a good
example of a raised bog in a deep basin (the thickness of the.
peatlayer is estlmated more than 15 metres in some parts). S
‘The Irish- goal of this proaect is to acqu1re various bogs w1th a
sound hydrological management as nature reserves. The general idea.
is to make a hydrological advice for the purpose of rese;vation‘
and management of raised bogs. This will de done by combining the
Irish knowledge and experience in intact raised bogs combined. with
the Dutch knowledge about restoration and hydrologlcal management
of remnant bogs. The. Dutch - participators are particularly
interested. in the hydrology’ of intact raised bogs for the restora-;‘
tion of the remnants. bogs in the Netherlands, which are  also
raised bogs. E g
" The hydrqlogibal problems are of two kinds: the management and the
conservation cf’ 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 o
by the cutaway-areas. The three most important conservation
problems are?the lack of specific hydrological knowledge regarding
bogsystems in general, the effects of hydroloéical interventions
and the ipdesibilities of restoration of that bogsystem in par-’
ticular. Therefore the idea is to‘ exemine about the general bog

hydrology, the soaksystem, the funqtibns ~and restoration of

ey . R S e e A g R Ale L - ke L,




B T T e I ey O3 ™ ey
T o . ) J Fo e
[N .
A o
r * '
.
- .l'
-
: 5 -
o a
“a ..
o

‘ laggzones and the mlnlmum .size ofrtbOg'remhants. For the Dutch
)restoratlon proaects matters 11ke theL conditioné on 'Sphagnum
:growth the hydrolog1cal balance on - living bogsystems and the
hydro-chemical characteristics of 11v1ng bogs are very important.
Once a good lmprgés;on of the. hydrological conditions thd.the
--chances of survival of rai;e&f_bogé’.have been acquired, .this

: anﬁledge can be't;anslated'to ihe'Dutch situation:.
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CHAPTER 4: THE WATER BALANCE.

4.1: In general.

To be able to deduce the water balance, the incoming water and the
water that flows out of the bog have to be measured. Such a water
¥ .

‘balance -Qill beimade for two ca@ghmént¥afeas, whose boundaries
will be determined by the 1e§eling of the surveyors. The incoming
water is solely the rainfall. The amount of water that flows out

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

To determine the evaporation, data from the meteorclogical station
in Birr are used. The different terms of a water balance are:
P-E +8S, -85S, ~R =85, |

P = precipitation; E, = evaporation; S, = upward seepage;
S, = downward seepage; R, = run-off; S, = storage.

4.2: The rainfall.

The aderage annual rainfall is about 850 mm in the Midlands

(éccording to the meteorological station in Birr), To get a mare e

detailed impression of the ‘rainfall during the year, four rain-
gaugeé have been installed. Near the two . V-notches automatic
recorderé have been installeq and near each of the two suhface
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 Buckét, which-haé a diameter of 8 inches, is connected to
an Evepf Regorder. The automatic' raingauge in Raheenmore; thch
also._ﬁas a diameter of 8 inches, registers and collects the
rainfall, After 10 mm 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 registraiion. The two manual rain-

SR ’ L.
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4.3: The weirs.

‘:Z.'

gauges have a 5 1nch diameter and ‘they are measured every week,

" The helght of each recorder is about 40 cm above the peatféurface
(standard helght) - 7' B o .

. » . . ‘
- . .. 'r' .. 3

The amount of water comlng out of the catchment-areas is measured

Eby‘_means of a weir. Because of 1ts shape, this welr is also called

~& V-notch. A foundation has been made because thls V-notch . has to_

be balanced. This foundation- exlsts of two ralnplpes f111ed WIth‘

concrete, which are stand1ng on the mineral soil underneath. the

. peat To prevent any form of. leakage, the V- notch has been con—‘

nected to a piece of plywood (3*2 m) and this plywooed is standlng
in a drain (see figure 2). The dlscharge of . this drain is (or
should be) the only water comlng out of the catchment-area of.the

bog. ' . _3 s
The discharge  is measured by';means of a stilling well. This’

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

tion (see figure 3). The idea 'is that -this recorder measures the

waterlevel in a perforated tube;(diameter 4 -inch) standing 1in the
drain. Because the waterlevel at the V-notch 1is the same: as fhe'.
waterlevel at the recorder, the -waterheight (H) above the V-notch
is actually known. _ . | ' _

The relation between the; waterhelght and. the dlscharge is known
because the weirs have been ' tested in the lab. This relation is
called the QH-egquation. Because the two weirs have a slightly

different shape, the equation is somewhat different for each weir.

The equation of the weir in Clara is:

Locg Q = 0.3333 + 2.7522 Leog H + O 1331 (Log H)*
(H-in m, Q 1n1n/sec)

The equation of the one Raheenmore bog is:

Log Q = 0.2466 + 2.5081 Log H - 0.0398 (Log H)?
(H in m, Q inlf/Secl.

' For the total results of the tests, see appendix IV.

The autcmatic waterlevel recorder has a circulation-time of 16
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days.” The time .mechanism is an electrical clockwork, which 1is

" battery-powered in Clara  and has to be wound’ inPRabeeanFe- ‘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

- changed and the. scale is now 1:1. This is more accurate but it can’

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

——

starts—to ri&é quickly afteér Some heavy rainfall, the chart Has to
be checked regularly. ' \

FASNS SNSRI £

=
R

Figure 2: the V-notch. )
1: the weir; 2: the plywood; 3: the foundation pipe; 4: the
iron bars for support; 5: the overflow.

s

. l ‘ 2- G
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Figure 3: the stilling well,

1: the weir; 2: - the recordér; 3: the foundation; 4: the
float; 5: the waterlevel in the drain. -

e
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‘4;4: The flow meterf"

"gféf measure the_ discharge Offfﬁe'
flowmeter has been

second‘dralfz?
,1nspa11ed eThls 15 a»fdev1ce through whlch " the
water flows. This . water passes a propeller and by the rotation of
this propeller a counter reglsters the dlscharge The relatlon
”fbetween the measured ‘and the real dlscharge has been tested 1n the
lab For the results, See appendlx IV Tb prevent dirt -from comlng
1nto the propeller,j a. fllter has been 1nstalled in front of the -
flowmeter The 51tua£10n is. shown 1n flgure 4

j"
K

. Figure 4: .the flowmeter

1: the drain; 2: ‘the fllter, 3¢ the tmber, 4 the flowmeter.__:i -

:in wef conditions ;far too much leakage occurs beside thfé-yﬁIow=e
' _meter, this is why a new dam has to be dlgged To find the exact
location of this dam, the area. on the ‘east side of the flowmeter
has to be leveled’ as’ soon as p0551b1e =f;' 5o -

s

4.5 The surface water recorder.. "y

. On Clara bog as well aszfon ,ReﬂeengQrlebbg another automafiqr
recorder has been insta;ied:ggen OTT wa€§éigve1 recorder,’ The
purpose of these recorders is tbkget'a continuous registration of
the surface water level on those spots, In Clara the recorder is -
Situeted near the soak (together with a ralngauge) and in Raheen-
more -the recorder is located. in transect C- C _near piezometer 265

(again together with a raingauge). Due to theﬁfaet that a

Clara bog, a. s

clock- "
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work w1th a 01rcu1at10n tlme of 186 days was not avallable, the
(01rcu1atlon tlme of the one on Clara bog is 32 days and the one oﬁ
,.Raheenmore bog is 8. days. The scale .of reg1strat10n 15‘ in bofh '

Cases '1:2 (1 cm on the chart 15 2 cm- waterrxse in the tube)
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- CHAPTER 5.:" THE PIEZOMETERS AND PHREATIC TUBES.

5.1 What they are made of. )

All the teheehthat have - been 1nsta11ed on the bogs are hand made.,
They are made out of. plastlc tubes with a dlameter of 1 inch (about
2.5- cm). In:. these tubes "holes of ‘a d1ameter of 5 mm have been -
drilled w1th an; ‘electric hammer-drlll. Each tube rises about 25 cm
above the peat surface. ’ | o -

The piezometers are perforated with -about 50 holes for 195 em,
.beglnnlng '3 cm from the bottom . .of the tube. The depths of the
Piezometers are 1. 5 m, ‘3. 0 m and 4 5 m In some cases the p1ezo¥
meter is standing on the mlneral 5011 underneath the peat. In that
case the depth of the piezometer is. the same as the thlckness of
the peatlayer. In the transects on »the -bogs, piezometersets have. :
been 1nsta11ed Each set contains a. phreatic tube and three or four
-plezometers - For instance piezometerset 206 at Raheenmore contalns
e 206A: phreatic’ tube,f' . )

S 2068{ piezometer 1.5 m below the peatsurface, T
‘ 206C: plezometer 3 0'm below the peatsurface; -

206D: plezometer 4, 5 m below the peatsurface,
206S: piezometer standing on the m1nera1 s0il, ,

o in this case S 6 m below the peat surface, ;,-fi

The_ bottom of the tube ‘is protected agalnst dirt by a caé. The

pberforated part of the tube is protected by a nylon stocking . (see_
figure 5).

Figure 5:- the piezometers. ‘ .
1: the tube; 2: the stocking; 3: the perforated holee; 4: the

cap.




. are being ﬁeasured every two weeks.

12

The phreatic tubes are made in the same way as the piezometers
except for the fact that they are perforated for the whole length of
the tube. About 150 holes have been drilled in these tubes.

s,

5.2 The phreatic. tubes in Clara-west.

—The~phreatic —tubes in tHis part of Clara bog are‘sifﬁﬁfEH“EFﬁﬁﬁd“thé
soak.-The purpose of these tubes is to find out whether or not there
is a relation between the different types.-of vegetation and the
surface waterlevel during the year. Therefore Mathijs Scbpgtgp‘
(Dutch ecologist) indicated 11 spots each with a d;ffgrent type of
vegetation.iOﬁ these spots phreatic tubes’ have ' been installéd3>which'

-

" 5.3 The phreatic tubes in Clara-east.

Just befdre the Wildlife Service was able to buy Clara bog (1386),
"Bord na  Mona drained the whole éastern-part of Clara bog. Thg .
distahce between these dfains is about 15 metres. In 1389 most of
these .drains were blocked with peat from the toplayer. The first
impression of this work is satisfactory; there is a  clear diffefence
in waterheight on both sidés of the dams. _
To get an impression‘of the surface waterlevel during the year anq
the shrinkage of the peat between these drains, 435 phreatig.fgbes
have been installed. These tubes are situated in three different
plots (wet, medium and dry) to see 1if the consequenses of the
"drainage are the samelin those three area’'s. Because of the movement
of the tubes with the rising/shrinking of the peatsurface, the tubes
have to be leveled regularly. Therefore three reference points have
| been made (each standihg on the mineral soil) from which the tubes
.can be leveled every month. The waterlevel in tbé tubes are measured -
every-two weeks. The position of the tubes between the drains 1is
shown in figufe 6. The 1lecation of the three plots 1is situated on
the map (Appendix 1I). Plot A is the wettest, plot B the medium and
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Figure 6:

vThe first impression

. " . are not that 'big. The’ tthkDESS of the peatlayer in these— plots

SR ‘varies from 10.30 and . 10 20 metres

. " plot C. These thlcknesses have been measured at -the

o . e AL
- .

- (AR, BR and CR) 1n the centre of the plots.;.

- 5,4 The transects. " ;iﬁijg,”"ﬁ

\’.‘n"

R uOn both the bogs transects havejbeen made’. jﬁese transects contaln

A

‘several plezometersets and phreet;c;tubes 51tuated from the 'edge of"

L ~ the bog to the centre of- the bog At ‘the .edge - the dlstance between

_the piezometers is smallér" because the varlatlon in the waterheed of

the different peatlayers is. b1gge:{ At about 40 m from the edge,‘thei

influence of the cut- away area or the dltch probably is far_ less.

The purpose of these transects is - to analyse

the watermovement 1n

A B n

& [

the different peatlayérs. '.L,

AR The . first two transects ‘are- 51tuated -in thei’catchment-area of fhe

o weir- in Clara-west. The form of the transects is crossshaped to. get
T a better impression of the efgects of the eut—away areas on _the

pressure head. In the transects : the piezometersefs are'alternated-

v L.
% . .
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.with phreatic.. tubes. The numbers’ of the . tubes ~ and the distance
between them - are shown in . figure 7.,7Appehdix IT will give e mofe'
l detailed pfcture_df:all the piezometers in the transects.

The third‘transect. whlch is 51tuated an Raheenmore bog, is much

L

1A

larger, - but ’ the dlstance' between the tubes is also much 1arger”
because the horizontal gradlent of the’ pressure head is expected to

be __smaller _Jhls_transect——as—linked —up-with-—an- old—transeet—{1987)~——
of the W11d11fe Service. ThlS latter transect has a total length of

1000m all across the" bog and contalns 46 plezometersets

‘)3?%. _-;’:3_1

Yism. o R

. )zo'n_ ..; ’ o . ) o L ,-' .. 7

yrh;,- S . _ .-:$ ;:

Figure 7E'Kibe.treﬁéects on Clara bog, numbers and diéﬁaﬁees“v.
ufhe distance. between these Sets at the edge of the bog is only a- few .
Y metres, this to get a better 1mpre551on of the 1nf1uence of the'b
dltch on - the pressure head .ef the peatlayers of the bog.‘Flgure 8
shows the new transect Agaln appendlx IT will. give a more detailed °
plcture. e S j S r
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CHAPTER 6: THE WORKPLAN.

First the things that should be done regularly:

- the readings of the raingauges (both automatic and manual) should
be done every week;

- the Changihg of ~the charts of the surface water recorder at the

trahaecf—C:Cr*iﬁ”Réheenmora has to be done every waeﬁ_?fhis will
be every two weeks when a proper clockwork will be available?;

- the readinga of the other three recorders (at the two weirs and
the 5urface-water recorder) have to be done every two weeks;-l

- the measuring of all the tubes (freatic tubes and piezometers)
should be done every two weeks; | - | » o

- 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 eapeaially important in_the
three plots on the east side of Clara bog.

" Secondly some major works shauld be done as soon as possible: - X

- 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 prevenf
ileakage beside the flowmeter, 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 ,pfevent
"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 automatlc recorders have to be digitalized

to know - the discharge of the catchment-area for some apécific'

periods and at every moment. ‘ o

Because of the fact nobody exactly knew how the situation wduld be

“like during the wet winter period, the winter 89/90 was a kind of
testing period for the equipment. It appeared that there were some’
severe leakages near, the flowmeter in Clara and in some old'dfains.

.
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CHAPTER 7: EVALUATION. - = "= " . . ..

I

"Fifst of - all 1 have experienced_ my.stay in Clara as belng ‘very
uaefulg‘The:Qork itself'waa _oleasahi and useful.' It was nice to be
~ out on .the bog all day,'jenjoying'thé“beautiful Irish landscape -and
_the peaoefuldeseiof~lthe~bog. It was. quite d1fferent than belng :in-
f“f“w*“ciass‘aTIﬁdayffThe*fieId;4work was—also very- 1nterest1ng because“mnow+MM“
I have' an’idea'what kindu'of probleﬁs oan occur durlng the’ work 12‘
also have a better 1dea how long th1ngs take to be done and how to
solve dlfferent kind of problems or, even how to 1mprov1se in the
f1e1d when thlngs are not at hand. It was also very useful to learnr;
how to‘ handle the equ1pment -and in Qbat kind of 51tuatlon 1t’s belng
used ST SN : <L . ‘ .;-; ”f S

: Secondly the settlng up of a proaect like thls,‘ and the ofoblems'.-'
that can oocur with 1t, has been very. useful to me Work1ng with so.
many supervzsers turned gut to be. qu1te dlfflcult, espec1a11y when
the d1v151on of tasks- 15-ﬂnot very clear. On the one hand I had the |
dlsadvantage of being- one _of. the flrst students in Clara,'whlch |
1mp11ed we had to walt for thlngs 11ke the computer and our allowan-3
ces. On the other hand I had the pr1v11ege to see thls proJect get
started,. meet ‘all the superv1sers and dlSCUSS what had to be done”’- )

: cout in the fleld I am very 1nterested«1n the further developmentsf;;
' and results of thls project. I. also hope to’ go back. and see what. hasjﬂ:
' become of -the ‘bog and the, planned 1nformation centre near Clara bog

Another advantage of thls proJect for me was meetlng dlfferent,ﬂ
people of different fields ofmstudy. It was: very 1ntere5t1ng to see’

Qhat their~plahs'and e;pecfafione were, This was’ very useful because
o you can’t ‘study tﬁe'!hydfology @ithoht regarding theAgeology, .geo-i';
©o i morphology,‘ geo hydrology and- ecology Also'my assistanoe‘ iﬁvthe;"
A geo phy51ca1 work of the Unlver51ty of Amsterdam was ¢efy interesf-'
ing and totaly ‘different of.my_own.work.)l had used their equ1pment
once before, but 1 had never aaalysed all the conductivlty_.measure='r
ments, nér ever tried to work out a schematic picture of different
layers uoderneafh the peat. Unfortunafely I haveoff“ beeh abie to

S L T A
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5;3 good impression now what ar ralsed bog looks like.

F1na11y I llked the experlence of be1ng 1n

and another standard,of “11V1ng Sometimes.’

life in the Netherlands, butlmost”df the ‘times

B

TR A S o8 T e

a. forelgn country fOF .5};
‘few months. Espec1a11y in an Eng11shuspeak1ng country with-- dlfferent
customs |

I dld _mlss the

I really engoyed the .

qu1et 11tt1e town of Clara and the easy way of living over there.
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APPENDIX II. . e - 0t e imae T
roo . ~% " B, 2 oeon s . T . S T Ji
;.T. - X ‘ L5 . . ..ﬁ Y iﬂ . ._ < Edl
, .TR§NSECT A=A’ iN*CLARA BOG?WEST}“j?g N

'L .

Plezometerset 57 contalnlng* :
57A phreatlc tube

(1 00 m below surface);

iy 'iv . ' 575 plezometer “:‘Tl 50 m below surface);
S 57C piezometer ta 00 m below surface);
S ) 57D plezometer (4 50 m below surface).

Phreatlc tube 58A (1 00 m- below surface) 55:‘L
Plezometerset 59 contalnlng L

AL“

o ' ;59A¥ phreat1c tube 1. 00 m*below surface);
' ."59B:. p1ezometer V'Ef“;SQd below surface) ;
59C p}ezometer I (3“06'm below{surface);

5§D plezoméfer | (4 50 m below surface).

APhreatlc tube 60A

taplezometerset 617 contalnlng

zphreatlc tube (1 00 m below eurface);

61A: 7 .
7 ,GIB; p1ezometer (1 507 m below_surface); .
) 61C}_§iezomete;; J:OO m below surface); ._'ngaf;,
. 61D:1p1ezometera..* SO.m below surface). r
Phreatic tube 62K (1.00.m beiow surfece) S L
Plezometerset 63 contalnlng i ﬂmkb ‘ ‘ oo

63A phreatlc tube” (1
63B: piezometer. .~ (1550 m‘below surfaee);
63C: piezometer (B.Qo,mfbelow surface).

OO.m below surface):

" TRANSECT B-B' IN CLARA BOG WEST:. % °

Piezometerset 59 containing

59A: phreatic tube (1.00 m below surface) :

. 99B:
59¢C:
59D:

piezometer  (1.50 m_ below
piezometer (BQQdTm_below

plezometer ';{4L5Q,m belpw

surface):
surface);

surface) .




Phreatic -tube 64A {1.00 m below surface).

23

Plezometerset 65 contalnlng

phreatlc tube (1 00

“ .

. A;f;tﬁé;secéhd35ufface_'

. ‘her piezometerset is

! taining

“ _‘z

70B:
‘70C3
: 7OD
708 :

¥

piezometer

.. - e
*paezometer

plezometer
plezometer

TRANSECT C-C'IN. RBHEENMORE BOG.

Plezometerset 201 contalnlng

-

201A: phreatlc tube
201B: piezometer:
201C: piezZometer
-261D:5piezométef ¥

~.70A:'phreafi¢ tube (1.

(8

waterrecorder near the.
installed: piezometerset 70

N

soak anot-

00 m below surface)

below surface):

be'low surface).

be)ow‘éurfaég);

beloﬁ“surface).

(1;50‘m
(3.00m
(4.50 m
.40 m
(1.00 m beiow
(1.50.m below
(3.00 m below
(3.60 m below

surface);
surface) ;
surface):

surface) .

65A: m- below surface) :
. 65B: plezometer’_ (1.50 m below surface);,
- 65C: piézometer- (3.00 m below surface); .
- 65D;'p1ezometer'/ ’f4:503m below surface). -
Phreatic tube 663 (1.00 m below surface). ’ '
" Piezometerset 67 contalnlng - .
o 67A:C phreatic tube (1;00;m~below éurfaCe)
.6?8:_piezdmeter‘ (1.50m below surface)
267Ci piézéméterf_ (3.00 m beTow.surface) .
‘ ;67Df'piezométer (4.50 m‘bélow'surfaqe).
Piezometerset 68 contaldihg _ I |
"68A phreatlc tube (1.@0'm béiow!sﬁ}face):t
. - 68B: plezometer _ (1:50 m be)ow.surface); Y
1:68C p1ezometer""“(3;00_m below surface). - |

.3 o N 20

con= :
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‘Plezometerset

- n

N

Phreatic tube
Piezometerset

F

-Phreatlc tube

Plezometerset

Phreatic‘tube
Phreatic tube

Piezometerset

‘Piezometerset

202A:‘phreat1c tube (1 00 m
2023; plezometer (1 50 m
202¢C: plgzompter- (3. 00 m
202D: piezcimeter ?h*(4 so,ﬁ
2032 (1.00 n below surface),
204 contalnrng s ‘
204A: phreatzc tube (1 00 .m
204B: plezometer (1 50 m
204C: plezometer_ﬁ (3. 00 m
204D: piezometer ° .(4.50 m
2053 (1.00.m belo féarface)
206 contalnzng :"f;'g
206A.: phreatlc tubé‘(l,OO m
206B: piezometer | ¢1.50 m
206C: piezometer~} (3.00 m
206D: piezometer "(4.50 m
2065: piezcmeter . (6.60ﬁm
2073 (1.00 m below | surface).
2083 (1.00 m below, surface).
209 conta1n1ng L
209A: phreatic tube (1.00 m
209B: piezométer (1.50 m
209C: piezometer  (3.00 m
| 209D: piezometer "{4.50 m
210 contalnlng p, o
'210A: phreatic tube (1.00 m
210B: piezometer {1.50 m
210C: piezometer® IBTQQ m
210D: piezometeftnlw(4.50:m

By T T TR TRt

24°

202 conta1n1ng

P
m-,

R

below
below
below

beléw

below
below
below

below

below
below
below
below
below

below
below
belcow
below

below

below
below

below

surface);

surface);
surface);

surface),

surface) ;
surface) ;
surface);

surface) .

surface);
surface);
shrface);
surface);

surface).

surface);
surface);
surface);

surface).

surface):
surface):
surface);

surfape).

S g e S
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Plezometerset 211 contalnlng :
211A: phreatic tube- (1. 00 m below surface);. M
2118 plezometerf (1.50 m below surface)'l <
2116 plezometer (3.00 m below surface)- i‘
' - 211D: " piezometer (4 50 @ below surface) - C
T Plezometerset 212~ oontalnlng ' . .. YL i
————————212Ar —phreatic- tube D OOLm below surface) _ gf
212B: piezometer (1.50. m below surface) ' 3
212C. plezometer (3. 00 m below surface),; .
; 212D. plezometer ;- (4, 56 S below surface) i :‘
Near the V- notch another plezometer has been 1nstalled" ~t
) 2135 (5.60 m below surface) | l
The actual depth of the perforated holes 1n the '511: :
"these tubes is about 18 cm above the bottom of the tube, s
(see page_li). RN : ‘7 '
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APPENDIX III.

LEVELLING IN CLARA BOG WEST. .

This levelling was done on December the 12*"with bench

* ° " mark 1 - as reference point. The height of this known
' point is 58.58 m above sealevel.

i

. The heights (in m above séélevel) of the phreatic tubes
around the soak are: '

46: 57.94 m ' 51: 57.94 nm

47: 57.85m . 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
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': )
S7A: 58.40 m; 57B: 58.41 m; 57C: 58.44 m; 57D: 58.44 m.
O8A: 58.21 m.

59A: §7.70 m; 59B: 57.70 m; 59C: 57.69 m; 59D: 57.70 m.
60A: 57.48
61A: 57.47
62A: 57.30
63A: 57.28

61B: 57.47 m;: 61C: 57.47'm; 61D: 57.4¢ m.

5538

s

63B: 57.29 m; 63C: 57.29 m.

Transect B-B': .
. - 59A: 57.70 m: 59B: 57.70 m; 359C: 57.69 m; 59D: 57.70 m.
= 64A: 57.64 m,.
. 65A: "57.76 m; 65B: 57.77 m;:- 65C: 57.78 m; 65D: 57.76 m., -




66A: 57.68 m.

67A: 57.48 m; 67B: 57.48 m; 67C: 57.48 m; 67D:- 57.49 m.
68A: 57.38 m; 68B: 57.40 m; 68C: 57.40 m.
The height'of piezométerset 70 1is:
" 70A: 58.11 m; 70B£ 58:10 m; 70C: 58.09 m; 70D: 58.10 m;
70S: 58.58 m. | ’ . |
The height of thevgéuge in the socak (P103) 1is 58.21 m
“above sealevel. - " ;

LEVELLING PHREATIC TUBES IN CLARA BOG EAST. -
This levelling' was done on December the 12 ""1989. All
the heights are in metres gbove‘sealevel. ' '

Plot A: .~ AR: 58.68 m

01: 58.80m 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

'Plot B: -  BR: 59.03 m

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

"17: 58.52 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
. ' N .

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

33: 59.05 m 38: 59.72 m . 43: 59.38 m

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

35: 59.10 m 40: 59.63 m 45; 59.18 m
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" 200A:
2104:
‘2114
242A:

* 'LEVELLING OF TRANSECT C-C'_IN RAHEENMORE BOG.

(ASL).

T ——

ot

¥ T :‘,_2_8_

VW

This 1evellingAWaé‘do§g; onapgfémbér the 5'1989. As reference for

,AFhisrleveling benchmark BLIWhgéﬁiis situated on the surveying map)

-was"hsqd.'The height'of beﬁ@hpérk 3 13 100.94 m above sealevel

i

?ﬁe heights (in metres above“%ealével) of the tubes are:

T
[N

201A:
202A:
203A:
2044 :
205A;
_.EQGA:
;2065:
207A:

208A

100.
101.
101.
102.
103.
104.
104.
104.
;- 104.
104.
"105.
105.

106

61m; 201B: 100.

30m;
96m:
42m;
30m

03m;

O6ém

1lm
26m
53m;
30m;
80m;

+17m;

202B8:
204B:

206B:

209B;
210B:
211B:
212B:

101.
102

-104.

104.
105.
105.
106.

57m;
30m;

.43m;

0dm:

201C:
.202C:

12b4C:

Ve

206C:

T

54m;
30m;
85m;
18m;

209C:
1210C:
211C:.
- 212C:

100,
i01.

102

104.

104.
105.
105.
-106.

57m;
31m;

.45m; -

05m;

S4m;
33m;
85m;
20m;

201D: 100.58m |

202D:

204D:

206D:

209D;

210D:

211D:

212D:

101.
102.

104.

104.
105.
105,
106.

28m

43m

06m

53m
30m
87m
18m

ﬁzﬁ

#
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The weir-in Clara,

F Q (1/s) Reading (m)Reference (m) H (m)
1.  3.30-3.51 3.382 o, 2478~ 0.1643 =  0.0835
2. 6,25-6.43 '6.293 - 0.2733 - 0.1643 - - 0.1080
3. 9.81-10.01 9.870 0.2939. -7 0.1643 - - 0.1296
4 14.56-14.78 14.52  0.3153 . 0. 1643~ 0.1510 \
. 19:7-19.9 19.80  0.3343 G 1643 0.1700 )
6. 24.8-25.0 24.95  0.3504° - ‘o. 1643 77 0,1861
7. 23.8-30.1 30.07  0.3645 . 0.1643 .;f, 0.2003
8. 34.7-34.9 34.38 0.37%8 - o. 1543 0.2125
9. 39.6-39.9 39.99  0.3881 . 0.1643 *“012238 L
10. 44.3-44.8 44.84  0.3988 . 0.1643  0.2345 | -
11.  49.6-49.8 50.08 10.4093 -~ 011643. - -.1:0.2456 PR
12. 54.7-54.9  55.22 - 0.4207 . 0.1643° " ° 0.2564
13, 59.8-59.9 60.33 0.4363_'_,70 1643 0.2686 .
14. 64.7-65.0 65.33 014408 01643 0.2763
15. 69.4-69.6 7009 " 0.4496° 01643 = 0.2853
16. 74.8-75.1  75.61  0.4597,.  0.1643  .0.2954 S
17. 79.6-80.0 80.52  0.4685 0.1643 '~  0.3042 ' -
18. 84.5-85.0 85.58  0.4775 _ 071643 - 0.3132 |
19. 89.7-30.1 90.63  0.4861  -~0.1643 0.3218
20. 99.4-99.7 100.5  0.5027. - '0.1843 0.3384 -
21. 109.5-109.9 ' 110.8 0.5211 ° °0.1643 . " 0.3568
22. 119.5-119.9 120.8 0.5374 . 0.1643, 0.3731
23. 129.1-129.9 130.8 0.5541 ' 0.1643 - = 0,3898
24. 139.1-140.0 141.0 0.5696 " 0.1643 - 0.4053
25. 148.9-150.4 151.2 0.5844.  0.1643 . 0.4201

F is the meter reading and Q is the Corrgctéd discharge (mean).




The weir in Raheenmore.

F Q (1/5) Reading (m)Reference (m) H (m) :

1. 3.15-3.32 3.187  0.2491 - 0.1643 = 0.0842
. 2. 6.24-6.36 6.256.  0.2737 0.1649 0.1088

3. 10.66=10.84_10.71__0.2991 .0.1649— 0.1342

4. 14.93-15.13 15.00 0.3181 0.1649 0.1532

5. 19.6-19.8 19,70 0.3353 0.1649 1 0.1704

6. 24.5-24.7 24.66  0.3511 0.1649 0.1862

7. 29.7  29.82  0.3651 - 0.1649 0.2002

8. 34.7-34.8  34.93  0.3775 '6.1643 - 0.2126

9. 39.8-40.1 40.19  0,3895 . 0.1649 0.2246 -

10. 44.5-44.9 45.00  0.3396 0.1649 . 0.2347

11. 49.0-48.7 49.96  0.4098 0.1649 . 0.2449 - .

12. - 54.5-54.8 55.07  0.4200  0.1643 - 0.2551

13. 53.0-59.2 59.57  0.4287 0.1849 0.2638 s

14. 64.3-64.7 65.03 0.4383  .0.1649 0.2740 s

15. 69.1-69:.4 69.83  0.4476 0.1649 0.2827 3
16. 74.2-74.6 74.85  0.4564  0.1649 0.2915 |
17, 79.1-79.2 79.86 0.4647 0.1649 . 0.2998 .

18. 84.1-84.4 85.02  0.4731 0.1643 0.3082

19. 89.4-89.7 90.38. 0.4815 0.1649 . 0.3166 .

20. 94.2-94.6 95.29  0.4894 0.1643 - 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 10.3486

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° . 0.1649 0.4060

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

Measurement I:

- -

Q (1/s)

2.510
4.364

.7.605
f10.02
12,27
. £15.12
17.90

Measurement II:

2.
3.
4.

5.

6
7.

Q (1/s)

2.22
4.60
6.55
9.03
11.80
14.39
16.83

18.70 .

, a1
Time (sy?ﬂd eal.discharge mes;éEECharg
e (m’) “(m) RNSVEY
542 1.36 1.00 - 1.85
- 635 2.77 2.70 425
488 3.71 4.00 . ~8.20
488 4.89 ' 5.00 10.25
399" . 4.90 5.00 - 12.53°
400 , 6.05. -~ 6.20 '15.50
266 a.78 - 7 5.00 ’ 18.80
Time (s) -.cal.diseharge mes.discharge ‘
)y ) (1/5) T
633 1.41 . 1.00 1.58
435 2.00 . 2.00 4.60 S
403 2.64 2.80 . - 6.95 e
396 - 3.58 3.70 9.34
394 4.65 4.70 11.87
390 5.61 5.70 14.62
318 5.35 5.50 17.30 ‘
242 4.54 "4.70 19.42 ‘
3. E
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} .’ ] 2 3 t
-~ BERERENWD ULIT DE FORMULED LOG G= 0.3333 + 2.7522 LOG H + 6. 1331 (LOG-H) - tH IN Mr@ IN M FSECT-- -

: Him ) 1 2 3 4 S 8 7 8 B

B et e et o e e e e e —— e e emtrtots s s i i s
0.00307.. 0100317 0.00327..0.00334 0.00346 0.00355...0,00367 0..00377 .0.00E8G e

0,09 0.00399  0.00410 0.00421__ 0.00432_.0,00434__0.(30456—0.00468—0,00480-0,00492-—0.0050———

THTTIIOVICNTO00SI8 T 2. 00531 0.00544 L 0.00557.... 0. 00571 . 0.00585  0,00599...0.00613. 0.00827..0. 008642 e
0.11 0.008357 0.00472 0,00587 0.00702 0.00718 0©0.00734 0.0075¢ 0.007466 0.00783 0.00799

e 0412.0,00814 . 0.00934.__0.00851... 0. 00849 2.00884 . 0.00904 ©0.00923...0,00941. . 0.00980...0+0097% e
0.13 6.00998 ¢,01018° 0.01037 0.01057 ©0.01077, 0.01098 £.01118 0.0113% 0.01160 0.01182

0,14, 0.,01203...0.01225 .0, 01247. 0. 01247...0. 01282 7.0,01315 ©.01338...0.01351. 0.01335...0.01408 e
i 0.13 0.01432 0.01457 0,01421 0.01%0& ©.01531 0.01557 ¢.01582 0.014608 0.01634
B 0416 0+ 0i887. 0,08714. Q,01748. 0,01749 _0.01727 _0.01B25 0.01853...0.01881...0.01212 23
. 0.17 0:01239 0.01998° 0.02022 0.02058 0.0208% 0.02120 0.902151 0,02182 0,02214 - 0.02245
.22 0.18..0.02278...0.02310...0.02343 . 0.02375....0.02402 ...0.02443 .. 0,02477.-.0.02511..0.02545...0..02580
0,19 0.024613 ©.02651 0.02386 0.02722 0.02759 0.02795 0.02832 0.02849 0.02707  0.02945
w00 20 0. 02083, 0203021 0.03050..20.03099....0.03138....0.03175 0.03218.-.0.03258....0.03229. . 0.03340
. 0.21 0.03381 ©.03423 0.034483 0.03507 0,035499 0.033%2 0.03835 0.03879 0.03723 0.03747 .
Lot 0.22...0.03811...0,03856 . _0.03901 ...0.03942...0.03792....0:.0203F . 0.04085...0.04132 . 0.04179... 0404227 e
X -0.23  0.04274 0.04323 0.04371 0.04420 0.0444% 0.04519 0.043868 0.04619 0.044669 0.04720°
3 0424 0.04771..0.04823...0,04875....0.0493%...0. 04280 ... 0..05033. .0.05084...0.05L40....0.05124.. 0. 05242
.. ) ) ) oo
et
3
33 . N
2
3 L . : . .
LA AEVOER IN M. ASEC e . : : : :
CEE o : - ) : ped . v 3 )
L. BEREKEND _UIT DE FORMULES . LDG 8=-0.3289..%..0,8532.L0G.H. .+ =1.,2151 (LOG. H) (H.IN M»Q. IN M ZSEC)..
- . . . ) . . . .
HiMy . o . .z S .G 6 e F e g P
ha : : i ) S S : — - I

. 2 28, Q05213 0,.05251 . 0.0%310. 0.05359....0.05407.0.03454 ..0,05 5‘0&.._....0. ..O5E55«_;0..V.QEAQA,.A,,,Q...O.?;E:EA;E___: ”
+26 0.05704 - 0.03754 0,05804 0.05854 0.05905 0.05935 0.050046. 0.04057 0.046108° 0.0815%9 -

2 0.27. 0.06211. 0.06262  0,06314...0.06384...0.08418._0.08470 _0.058522._0.06524..0.04622. 0. 06879
0.28 0.06732 0.06785- 0.04838 0,06891 0.06744 0.06998 0,07050. '0,07105 . 0,07159. "0.022137;
b 0,29 007287 . 0.07321 . 0.07375...0.07430_..0.0Z484. . 0.0752%.. 0..07594.—0.07448 " 0.07704 __0.072759 -
. 0.30 o0.07814 0.07869 0.07925 0.07980 0.0803& 0.08092° 0.08148 ©.08204 .0.08240 ©.08315,
Vo 0.31...0,08373. .0.08429 0, 0B48£.. 0.00543...0,08599 .0 09i58 . ©.09713..6.00220: 0. 08828..10..00385
0.31 0.08B942 0.09000 0.09057 0.09115 0.09173 0.09231 0.0°289 0,093477.70.09405 -0.09483 75 =~ -
=2 0.33..0.0952L. . 0.025BC....0.09628... 0., 09652....0.09754....0.0F814. 0.09873...0,09932_..0.02921 _..0.10050.- -
0.34 0.10109 0.10187 0.10228 0.10288 0.10347 ©.,10407 9.104856 9.10525 T0.10585 0.10545 0 70
ot BB 3520 17060 10256010238, 2,10084...0,L0946...0.21005. 2011067...0.11237...0. 11188 G 11 TARTID

) 0.36 0,112G9 0.1:370 0.1143¢ 0.11491 0.11552. 9.11413 ©.11674 O0.11733 0,11795
s B 320011229 Q.11F80.0. 0412640 2012103...0.12244 ..0.22228 £ LE288. L0WL2347..0.1041 L. O

el

) G.33  0.12% Tl V12658 $.12720 0,12782  0.17944 . . 12948 L
QPR § e £ S I 9. QL3220 $. 133040 0.13T405 . 0.L3447 L LESZ0 0.13590..0
P
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APPENDIX V.

THE DAMS IN RAHEENMORE BOG. . .. .

]

-On November the 16 *"1989 a diégiﬁg‘mAChine came over to Raheenmore
bég to. do some repair -works on the "bog. Some months before a big .
ditch hid been dug on the horth-east ‘side of the bog, which had to
ke filléd up again because its funétionyihad bécome superfludus.
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.this peat is far less permeable.
than péat of the toplayer. The . foliqwing figures will give an
impresSiéh of the work that has Béen done:

1, The“q;d situation:

Figure 9: the old ditch with the location of the four dams.
o 1t old ditch; 2: old embankment; 3: weir; 4: new drain;
5: transect C-C*. |

4o




2. The dans:

2

LA
-1 2 L
41‘ ' ¥
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——
Figure 10: how the dams are made. S :
1: the old ditch; 2: the dam; 3: the hole (black.
: ~ humified peat).
3. The new situation:.
%
T
i.

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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