


-------AGMET -------

Joint Working Group on 
~-- Applied Agricultural Meteorology ---

WEATHER, SOILS AND POLLUTIO 
FROM AGRICULTURE 

C mpil d By 

Marie herwood 

Teaga c John town Ca tl R s arch ntre, W xford 



Publi h by 

AGMET r up 1 92 
c/o MeL rologicaJ rVl 

Dublin 9 



ONTENT 

reword 

HAPTER 1 P tenLial Polluting Ef~ of Agri ulture on Water 

HAPTER 2 Trend in Wat r Quality in Ireland 

HAPTER 3 oil - The Living Fil r 

HAPT R 4 Run fr Ri k f Iri h il. 

HAPT R 5 M l r logic I CondiLi n and Run ff 

HAPT R 6 Wcath r In~ rmati n and How arm r Can e It 

3 



asLlecomcr imp rm abl oi l - ubjccL LO runoff 

4 



For word 

Th Meteorological rvice ha steadily e pand d it foreca ting service 
ov r rec nt year to provide information to farmer on herbage 
production pot ntial and th on et of condition uitable for di a e 
pread. There i al 0 a pollen count provided for a wider audienc to 

al rt a thma and hay ~ er ufferer . 
Propo. als for ten ion of weather foreca ting services are generally 

di cu ed and debated by the Joint Working roup on Appli d 
Agricultural M teorology A ME ), with member from the 
Meteorological rice Teaga. c Department of Agriculture and Food 
Uni r iti Fi h ri and Farming rgani ation . A MET consid r d 
that a pe ial Environmental ub-group hould be et up to e amine the 
po ibility of u ing w ath r for ca t to 3 . i t farmer in deci ion­
making, to help minimise pollution from agri ulture. This bookl t i. a 
Report of the nvironmental ub-group' con id ration and wa 
compiled from ubmi ion rived from veral memb r . It xplain 
the natur of the relation hip betw en weather and pollution of , ater 
from agri ulture. It al 0 attempts to how how w ather foreca ts could 
help farmer to make responsible deci ion and adopt management 
pra tic which would n ur prote tion of our nvironm nt. 

We acknowledg , with thank, the work of Dr n. ouiter and 
McDonald who u d I faciliti to plot th map and al 0 V. tapl 
who produ d the figures. 

Mad herwood 
February, 1992 



Members of AGMET Environmental Sub-Group: 

w. Burke, ex Teagasc 

O. Carton, Teagasc 

T. Champ, Central Fisheries Board 

T. Gleeson, Teagasc 

T. Keane, Meteorological Service 

S. Regan, Teagasc 

M. Sherwood, Teagasc 

6 



CHAPTER 1 

Potential Polluting Effects of Agriculture on Water Quality 

The amoun of wa te generated in 
farming acLivitie in Ir land are 
about ten tim the combin d tOlat 
amount arl tn from wage 
y tern and indu try. The main 

water pollution p tentiat of farm 
wa te ari e from their very high 
concenlrati n f biod radable 
organic maLL r leading t incrca ed 
bioI gicaJ oxygen d mand (BOD). 
ph phoru (P) and nitr gen (N) as 
hown in Table 1. High BOD ca 

deoxygenation; nutrient uch a P 

and tales er extent N. cau e 
eutrophication; N may per i t in 
orne oil and ub oils and reach 

groundwater as nitrate . Nitrate i 
con id red to be a hcaJth hazard if 
pre enl in drinking water in 
concentrati n greater than 50 mg/J. 
Water c nlamination can al 0 ari e 
from accid ntal pillage of toxic 
chemical uch a pe tic ide or 
heep dip which are poi nou to 

Lh human and fi h. 

Table 1: B D, total N and total P content of farm wa t s, wage milk 
and clean wat r. 

----mg/lilre ----
B 0 P 

S i lag ern ucnt 65,0 0 2,700 560 
Poultry turry (Jay r ) 35 14,000 5,000 
Pig lurry 25,0 4,000 1,400 
CattI lurry 17,000 4, 7 
Dung tead fflu nt up t 10,000 1,100 00 
Dirty waler ( oiled yardwat r) 1,5 300 0 
Untreated wage 4 55 15 

Milk 100, 5000 1,000 
Clean Wat r <4 <1 O. 5 
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Deoxygenation 

Deoxygenation can cur wh n any 
material which h a v ry high BOD 
rcache water. uch maL rial upply 
food for the rapid multiplication f 
bacLeria, e pecially in warm 
weath r. A the bacL ria gr wand 
multiply, they u up the very mall 
amount ( -12 mg/I) of oxygen 
which j di olved in waL r. Fi h 
al need oxygen in water uL ar 
unable to compeL with the growing 
ba teria. almon and Lr ul r quir 
di olved xygen 1 vel greaLer than 
6 mg/1, and m rtaliti will OCCUI aL 
Ie Lhan 3 mg/I. The higher Lhe 
BOD value of th material reaching 
water, the gr aler amount of 
oxygen which will be u d. 

lL can be een in Tabl 1 that 
ilage effluent ha a BOD of 65, 

which explain why it i very often 
re p n ible for fi h kill . Th 
deoxygenati n e fecL may b 
exacerbaLed by Lh pre nc In 
wa te of other c m pound uch a 
ammonia and hydr gen ulphide. 
The ar al 0 extrem Iy toxi L 
fi h bUL it i important Lund r tand 
thaL even "clean' material uch a 
milk r ugar can cau de xyg n­
ali n in waler bccau e they prov id 
an energy ourc for rapid bacLerial 
gr wth. 

Eutrophication 

utr ph ic water are defined a 
Lho which are rich in nutrient I 

pecial I y P and to a 1 er extent N. 
orne water are naturally eutrophic, 

but in m L cas exccs ive level of 
nutrients derive from inpu of farm, 
dome Lic and indu trial wa Le aL 
point ource. Nutrients from diffu 
ource re ulting from runoff or 

lca hing following land preading of 
ith r farm wa Le r fertilizer al 
onLribut to eutr phication. 
xce i ve nutrient in mall fa t 

flow ing ri ver cau e increa ed 
growth f r ted weed and attached 
filament u algae. 

In lake and large river, high 
lev I f nutrient I particularly P, 
aJlow th growth of plankLonic alga 
which live upend d in the wat r, 
lading t urfa and horelin 
cum, turbidity and di c lorali n. 
u h devel pments have di tincLly 

adv r efe ct on am nily u and 
ab lracti n of water for public water 
upplie . They al have eriou 

implicati.on for fi h ri . 
It i recogni ed int rnati nally 

Lhal the nly e f ctiv way t 
pr vent Lh deleteriou effe t [ 
algal blo m or x e sive we d 
growLh i limit the amount of P in 
the water and th u preven t the 
growth [ weed or algae thr ugh P 
tarvation. Eutr phication problem 

fr m xc ive P have been 
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encountered in many countrie . 
Famous Lake such a the Greal 
Lake and Lake Tahoe in the US and 
the beautiful Swis lake uffered 
severe algal problem in the fiftie 
and ixtie. The problem were 
solved by reducing the P input to 
the Lake at point ource, mainly 
through banning the u e of P­
containing detergent and treating 
sewage effluents to remove P. 

In Ireland, eutrophication 
problems in Lough Ennell and Lough 
Leane were al 0 olved by treating 
ewage to remove P. However, an 

increasing number of walerbodi in 
Ireland ( uch a Lough Sheelin, 
Lough Derg and the River Lee) are 
experiencing eutrophication problem 
where P input from agriculture 
outweigh inputs from sewage or 
ind ustries by a large factor. The 
ources of agricultural P may be 

either from accidental or other 
discharge of waste from farmyard 
or through runoff from land 
following land preading of lurry or 
fertilizer. This is the area where 
attention 10 weather forecasting can 
have the greatest potential impact in 
pollution prevention, and wi II be 
dealt with in more detail in later 
chapters. 

It i very difficult to control the 
inputs of P to water from agriculture 
becau e it occurs in a dilIu e manner 
over a very wide area. Pho phoru i 
an e sential element for plant and 
animal growth. Input to a gras land 
dairy farm average about 20 kg 
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P/ha/year. If even 1% of thi reache 
water, it provide more than 
ufficient P for algal growth in lake 

as algae can grow when the oluble 
P concentration in water reache 
0.01 mg/J under otherwi e optimum 
condition . Thi low level i very 
difficult to achieve in practice. 

Ri vcr can tolerate a higher level 
of P than lake without howing 
eutrophic ymptoms, but if the river 
flow through a lake or a reservoir, 
the lower P limit would be more 
d irable for control of algal growth. 
The levels are 0 difficult to achieve 
that it i apparent that NO 
agricultural waste, however dilute, 
hould be allowed to di charge 

directly to waterbodie and that 
management practice should be 
adopted to en ure that no runoff 
from land occur follow ing 
land preading of Jurry or fertilizer . 
Local Authontie will al 0 need to 
en ure that ewage treatment plan 
have adequate facilitie to rcmove P, 
but thi i now the ubject of an EC 
Directive (91/271/EC) and will be 
implemented over the coming year . 

Nitrate in groundwater 

Nitrate in groundwaler can ari e 
from untimely or exce ive 
application of N fertilizer or farm 
wa le uch a animal manure, 
which contain high concentration 
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f N (Table 1). Wh nev r thc c 
material arc appli d during th 
active growing ea n, uptake by 
growing plan i rapid and ther i 
lillie danger f nitrate Icaching. 
Nitrogcn whi h is applied oULSid 
thc growing nand pecially in 
autumn and early wintcr, may 
excced the cr p' capaci ty for N 
uptake and nitrate Icaching may 
re ull. Soil i anothcr p lential 
ource of nitrate in groundwatcr, 
pecially whcre c r al crop arc 
wn. il typ ha an important 

cffect n nitrate leaching. with 
c ar c-tcxtur d, frc draining il 
m tat ri k. 

1 

Toxic chemicals 

Somc [ th chemical whi h 
farmer u , e.g. weedkiller • 
fungicides, in ecticidc and hccp 
dip, may be l xic l both people and 
fi h if thcy reach watcr. Great care 
mu t be exerci ed during praying 
operation to avoid accidental 
overnow of prayers. Containcr 
mu t alway be rin ed everal timc 
into thc praying machinc, before 
di po a1. 



CHAPTER 2 

Trends in Water Quality in Ireland 

Water quaJity in Ireland i generally 
good. National water quali ty urvey 
of both ri ver and lakes have been 
carried out ince 1971 by An Foras 
Forbartha and more recently by the 
Environmental Research Unit 
(ERU) of the Department of the 
Environment. In river urvey , water 

quality i a e ed on the basi of 
the nature of the macroinvertebrate 
fauna. The ERU recently reported 
their late Lase ment of river water 
quality a a result of examinations 
carried out at 4,500 locations on 
13,465 km of ri vcr and stream 
channel: 

Unpolluted lightly 
polluted 

Moderately 
polluted 

Seriou Iy 
polluted 

Total river 
length surveyed 

10.300 Ian 
76.5 % 

1616 km 
12.0% 

1414 km 
10.5 % 

135 km 
1.0% 

13,465 km 
100% 

Source: Waler in Ireland, Ed. L.M. McCumiskey, Publ. ERU, Dublin. 1992 

Pollution wa m tJy of the chronic 
type a a re ult of more or Ie 
continuous di charges of waste over 
relatively long period and 
agriculture was con idered to be 
re pon ible for at least 20-30%. It 
would be a great mistake to be 
complacent about the data pre ented 
in the ERU Report becau e Lhe 
trend show that light and moderate 

11 

pollution from agriculture tend LO 
increa e in each succes ive urvey. 

There i much Ie information 
available on water quality in Irish 
lake, but there is strong 
circumstantial evidence that P from 
agriculture i causing eutrophication 
in a number of ca e . The other 
sources of P are untreated sewage 
and indu trial di charge . 
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Why DoW Ne d 
Clean Riv rs and Lakes? 

Clean water i on of our rno t 
prcci us national a eLS and nobody 
has the right to pollUl it. It i part [ 
the clean, tIgre n" image w try to 
portray in the marketing of both our 
food and our touri m potential. IL i 
al 0 our main urcc of drinking 
water and i 0 extr m importance 
for inland fisherie . Farm r al 0 

b nefi t from cl an water for 
watering t k. How vcr they have 
an bligation to n ure that the 
water p fr m their pr p fty in 
an unp lluted tate , 0 that 
neighbour down 'tr am may al a 

nj y th ir natural righ . 

Public Health Implications 

Surface waler ace unt or ab ul 
75% of all public water uppli in 
Ireland. S vere pollution incid nLS 
from farm wa tc may re ult in a 
fj h kill and attract a lot of m dia 
au ntion, but of much gr at r 
concern to LocaJ Authoritie i the 
potential impact n publ ic water 
upplic . The large c n ten t of 

bacteria and viru e in the wa te , 
particularly liv tock manur 
repre ent a dir ct threat to human 
health and can verwhelm the 
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capabiLiLic of water treatment plan 
and nece itate temporary hut­
down. Even H light pollution" can 
incur high treatment co for Local 
Authoritie in order to conform with 
Drinking Water Standard 
(E / 8/778). 

Water Quality 
Requirement for Fish 

All kind ' [p llution, no maller 
how min r, are d trimental to 
fi h ri , whi h ar an imp rtant 
amenity and an economic a 1. A 
rec nt onomic valuation ha 
h wn that expenditure by angler 

on fr hwaler fi hing i 
approximately £44 million per 
annum. ut il i wid Iy r ogni ed 
that ther icon id rable p 1 ntial 
for furth r job creation within thi 

elOr. Good fi hing, available 
1 ally, may be a di tinct advantag 
in formulating package for 
dev loping agrilouri m. 

lean water, with a varied 
aquatic flora and fauna , i a 
fundamental r quirement for 
u laincd d velopment f fre hwater 

fi h ric r urce and th Fisherie 
Board have talUl ry r pon i ility 
to manag , dev lop and promote our 
inland fi herk . Diff rent [i h 
P cic have different pollution 

tol rance level . Salmon and trout 
( almonid ) occur in almo t every 



body of urface water in Ireland. 
These species are mo t en itive to 
pollution, 0 water quality tandard 
need to be very tringenL 

Salmonids arc cold water pecie 
which require high level of oxygen 
and the juvenile tage are found in 
the most aeraL d part of the river 
i.e. the hallow "rimes". a geneml 
rule, these location a1 0 contain clean 
water plan and pollution en itive 
invertebrate fauna. The fi h mu L be 
able to swim and feed throughout the 
ystem, without hindrance, all year 

round, in rder to gr w t maturity 
and reproduce properly. 

Care fi h such pike, br am, 
roach, rudd, Lench and carp 
(cyprinid ) ar m re Loleran l r 
polluLion. They cur principally in 
Lill or slow-nowing area and in 

water which may ju 1 thaL liLtl 
bit too polluted for almon or tr ul. 

Fish kills and eutrophication 

Fi h kill normally re ult [rom a 
udden di charg of a strong 

polJutant (high BOD) into a clean 
watercour e wh re c ndition . 
change lOO quickly for the fj h to 
e cape. Numerou oLher pollution 
incident occur wiLhouL th 
appearance of dead fi h be au e 
being mobile, the fj h can move OUL 
of the area when condiLion bccom 
progre ively un uiLable for 
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urvival. A a re ult, fish may be 
ab ent from long tretches of some 
ri ver . Th i i tualion prevai I 
immediately down tream of many 
town which discharge sewage to 

ri ver • but it escapes media attention 
becau e there arc no fj h kills. You 
cannot have a fi h kill where there 
are no fi h! 

When live t ck manure are 
di charged jnt water the main 
effecl i that th y cause deoxygen­
ation and al 0 hydr gen ulphide 
and ammonia toxicity. Di charge of 
farm wa t can al 0 re ult in 
d po ilion of olid material which 
can moth r the gravel in the 
tream bed . FurtJler damag may be 
aused by di colora Lion o[ Lhe 

recelvlOg water tJlat light cannot 
peneLrate to allow the growLh of 
d irable aquati plants. Su h plan 
ontribute to aeration and are al an 

importanL parL f the foodchain. In 
extreme ca ,decompo ing algae 
can cau e fi h kill . 

Priority Fishing Waters 

In 1 , legi lation wa enaClcd LO 
implement an E Dire live 
(7 1659/EC) on 'Lhe qualiLY of 
fre h waler needing prolecli n or 
impr vemenl in order to upport fi h 
life". Und r the Directive, Member 
StaLe were a ked to de ignate 
water uitable for almonid fi h, 
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Table 2: Priority waters regarding pollution prevention and/or abatement. 

Designated Waters ('ubject to 
E Directive tandard) 

Ahcrlow 
Arigdecn 
Blackwater (Mu ter) 
Boyne 
Bride 
Br. Flesk 
Corrib incl uding 

L. orrib 
Dargle 
Feale 
Fergu 
Finn 
Glashagh 
Lee 

Lcannan 
Lurgy 
Maggi bum 
Maine 
Moy plus following 
lribularie 

Owengarve 
Mullaghan e 
Spaddagh 
Trimoge 
Glore 
Yell w 
Gwee lion 
Manulla 
Castlebar 
Deel 
Corry 

Nore 
Slaney 
Swi11y 
Vartry 

Branded Fi heries (Bord F~ilIte) 

L. Leane 
Waterville lakes 

L. Corrib/MaskJCarra 
L. Conn, L. Cullin 
L. Melvin 
R. SIan y 
R. Nore 
Blackwaler (Munsler) plus tribs: 

- Funche n, Awbcg 
Upper R. Caragh 
R. Boyne 
R. Corrib 
R. Errifr, Delphi and Lake 
R.Owenmore 

(BaJlynahinch Ca tle Fi hery) 
R. Bundrowe 

ostello, Cashcl. Scre be, 
(Rivers and Lakes) 

Ballynahinch astle Fi hery 
Gowla/lnver FIsheries (RiveTlLakes) 
Kylcm re/lnagh/Muck and Fee 

Ballynahinch (Tullyboy) 
L. BclLra, Newpon R. 
Burri hoolc Fi herie 

(L. Feagh, Furnace) 
The Rosses Fi hery, G lenveagh Lake 
R. Fanc/DeeV lyde 
Mid + Lower SUiT and Tributaries 
Liule Brosna, Clody and Sil er River 
R. Suck, Bunown, Shiven, L. O'Flynn 
R. M y + Tributaries 
L. Arr w, L. Key 
L. Enn 11, L. weI 
L. Rca, L. In hiquin, L. Dromore 
West de/Kenmare Stocked Lakes 
L. Sh lin 
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and there i a legal obligation on 
each Member Stale to maintain 
specific water quality standards in 
designated waters. 

The flr t Ii t of designated rivers 
ubmilled from ireland is hown in 

Table 2 and these should be 
regarded a priority water for 
pollution prevention and abatement. 
Another group of water for which 
pollution prevention i a priority are 
the "Branded Fisheries" which are 
actively promoted by Bord Failtct at 
home and abroad, a quality 
fisherie . The e water are al 0 

listed in Table 2. The Dept. of the 
Environment hopes to greatly 
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ex pand the Ii l [de igna led 
salmonid water t 0 that water 
quality uitable for salmonid mu t 
be the objective at all time. 
Eutrophication i not the only 
agricultural threat to developing our 
[i hing resources. The Fisherie 
Boards a.re al 0 increa ingly 
concerned that salmon and sea trout 
tock in hitherto unpolluted waters 

draining thinly popuLated region of 
blanket bog are now threatened by 
acidification from affore tation and 
siltation from oil ero ion, both of 
which have been exacerbated by 
recenL EC policies on afroTe tation 
and head age payments, respectively. 
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Athy gravel - very (ree draining - no runoff risk 

Rathangan soil - ubject to runoff 
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HAPTER 3 

Soil i one of the greate tats man 
h for safe eli po I of wa les. It is 
a very complex m dium which 
include all of the material that 
cxtend [rom the urface of the 
ground to the bedrock below, and 
has very complex phy ical and 
chcmical propertie . It UppOTl 
within it framework a very wid 
variety of living thing from minute 
microbe to giant LTcc roolS and it 
operate very c mplcx y terns of 
water control and chemical reactions. 

A great variety of oil are found 
even in a mall c unLry like Ireland. 
Thi great di ver ity aci e from 
many factor . Among the mo t 
im portan t one are (i) paren L 
materials (or the kind of rock debri 
[rom which the oil has been 
ormed), (ii) climate, (iii) time - the 

devel pmenl of a il require a 
long Lime, and i in fact a never 
ending proc , (iv) vegetative cover 
- different plan interact in different 
way with the oil. Mo t Iri h soil 
have been developing over the pa 1 

10,000 year. Le. ince the end of 
Lhe ice age. Soil phy ical and 
chern ical prop rtie a well as the 
bi logical behavi ur, govern the 
movemenL of water and other 
material into and through the soil. 
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Soil - The Living Filter 

oil texture and soil 
tructure 

To understand bcLLer the manner in 
which a oil function as a physical 
y tcm it is necessary to examine it 

from two points of view: 
- Texture or the individual particles 

of which the oil con i LS 

- S it structure - or thc manner and 
order in which the e particles are 
held together 

Textural analy i i a common 
procedure carried out in Soil 
Phy ical Laboratorie . Thi anaJy i 
cparate oul the individual particle 

into different ize categories and the 
amount of material in each category 
dcterm ine the tex ture of the oil. 
F r example if the oil ha a high 
proponion of coar e particles it i 
cIa ified a coar e r andy. If it 
h a lot of mall particle , it is fine 
or a clay oil. It i of cour e pos ible 
to have a very large range of 
texturally differ nt. oil and many 
of the phy lcal propertie of oil 
d pend on texture. 

/ru cture i thc ccond concept 
that ari es in the oil' physical 
pr perLie . The word comes from 
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the Latin verb "Struere", LO build. 
Thi i preci ely the meaning it ha 
in relation to the oil. It refer to the 
manner in which the individual 
textural particle are built together. 
There are tw concept: the 
arrangement of the individual 
particle and the lability of thi 
arrangement. It i helpful to u e a 
building analogy. A hou b icaUy 
can ists of wall and room . In the 
oil the "wall" con j t of textural 

particle bonded together, and the 
"room • are the empty pac 
between lhe wall . In the oil we 
refer to them void or p rc pac . 
Although it i nOL immediately 
obviou on casual in pection, a good 
top oil ha ab ut 50 per cent of 
pore volume r <empty' space in it 
make up. 

Soil pores, permeability and 
water retention 

The nature a the e pore i of 
fundamental importance in 
determining many of ii' phy ical 
pr p rtie . All th oil mi robe • 
plant root • in c eLe. live in the e 
p re , and it j al a the pore that 
lran miL water and air through Lhe 
oil, and tore water f r us by 

pI n in dry weather. It j bvious 
that if we pour waLer nt a pi Ie of 
large lone it run rapidly through 
th m and th nly wat r remaining 

afterwards is that which adhere t 
the urfaces of the ton . Similarly, 
it we pour water on to a pile of fme 
materia] the water percolates lowly 
thr ugh, and afterwards a sub tantial 
amount of the water j retained 
with.in the material. 

Thi concept of pore size 
illu trate a well known and widely 
applied phenomenon in Soil 
Phy ics. Two c ncepts arise: water 
flow through Lhe oil, and water 
retention by the soil. It is a well 
kn wn fact that both oil 
perm -ability (or the abiliLY of the 
oilt permitflow-through to occur), 

and oil wat r retention capa ity ( r 
lh capacity of lh oil to retain 
water) are both related t pore iz . 

Permeability i proportional to 
the f urth power of the pore' r di u 
for cylindrical pore. For parallel 
ided p r it i proportional t the 

cube of the di lance between the 
ide of the pore. The effect of this 

i thal if pore ize double, 
permeability increase between 
eighL and ixtecn time. There i, f 
cour e a corre ponding reduction 
when p re are maller. Thu a il 
with a high proporti n of large por 
i v ry perm able while a oil with a 
high proporti n f mall pore i 
poorly permeable. 

Water retention apaciLy dep nd 
on a different principle which i al 0 

dep ndant on p re izc. In thi ca 
the phen menan i urface ten ion. 
If a tube of very narrow bore i 
placed vertically in waL r. urface 



tension will cause water to ri e in 
the tube and the height to which it 
rises j inver ely related to the 
radiu of the tube. Thu if all of the 
pores in a soil are very small, it is 
phy ically impos ible for water to 
drain from that oil. There are oil 
in this country, with uch a high 
proportion of very mall pores that 
for all practical purpose water 
cannot flow through them. The e 
soil are de crib d as having very 
low hydraulic conductivity. In orne 
soil the whole profile is 
impermeable; in other, cerLain 
layer can eri u ly re trict flow. 

If we take a micr bes view of the 
oil pore , we will see that they 

con i t of a network of intercon­
necting channel of different iz . 
We will notice that water flows 
much faster through Lhe larger pore 
but that orne of the mailer pore 
are for all purp e tagnanl. We 
w ill also notice that if the water 
contain mat rial either in 
u pen ion or in sol ution that a lot 

of them are rapid] y removed by th(( 
oil. Some of the larger particles get 

phy ically trapped in pores. Some of 
the smaller one , and especially 
those in olution, attach them elve 
to Lhe ide walls f the pore . 

Water flowing in larger pore 
passe through rapidly and 10 e but 
lillIe of its impuritie on Lhe way. 
The trapping of the larger- ized 
impurities j imilar to the action of 
a sieve or a filter. The trapping of 
Lhe di olved material depend on a 
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chemical/phy ical reaction with the 
oil. Soil textural particle, 

e pecially the smaller clay ize 
particles have active site onto 
which ome dissolved materials 
(mineral ion ) become bonded and 
it is the e mall particles that 
control. mo t of the chemical and 
biological reaction . 

It f llow therefore that the 
quantity of wa te material that can 
be added LO a oil i limited. Too 
much wa te applied at once will 
clog the pore; too much oluble 
material wi 11 fill all the reacti ve 
ite . Such oil mu t be allowed 

time to recover. Bacteria decom po e 
the organic wa tes and crops 
gradually remove the mineral 
material from the reactive ite. 
Thu, oil has a great capacity for 
di po ing of wa tes and renewing 
itself a a purifying agent, provided 
It I not overloaded and that it i 
reas nably well managed. 

Infiltration 

There j one other factor to be 
con idered in relation LO oil a an 
agent for purifying waste water. Thi 
j particularly important where pray 
irrigation of wa tcs i in use. It i Lhe 
infiltration capacity of the oil, or it 
ability to allow waler to enter the 
oil surface. In effcct t it i thc 

permeability at the soil surface. 



RUNOFF RISK CATEGORIES FOR SOILS 

SCALE 1 : 2500000 

1 eM EQUAlS 25 KM 



Westher, Soils and Pollution from Agriwllure 

Infiltration capacity i governed by 
factors including oil type and 
texture, on whether the ground is 
covered by vegetation or i bare, on 
degree of slope and on moi ture 
latus of the oil. 

Infiltration capacity i measured 
in millimetre or inche . If we say 
that the oil ha an infiltration 
capacity of 60 mm per hour, we 
mean that a 60 mm layer of water 
can oak inlo that il in 1 hr at a 
steady rate, or 1 mm each minute or 
1/60 of 1 mm each econd. If at any 
in tant water reache the oil surface 
at a greater rate than the infiltration 
capacity, all of it will not be 
ab orbed and the llI1>lu will tart to 
flow over the urface. Thu if wat r 
i applied at a con tant rate of one 
mm per minute to the above soil, 60 
mm will be absorbed in 1 hour. If, 
however, a layer of water 60 mm 
thick is applied in one minute then 
one mm will be ab rbed and 59 
mm will flow off the urface. 

GTa sland oil have a higher 
infiltration rate than arable or bare 
oils because the den e mal of gra s 

rOOl creates an artificial array of 
large pores somewhat like a JX)nge. 
When lurry i pread at normal 
rate 33-40 m3jha (3,000-3,500 
gal /acre) it i unlikely to exceed the 
infiltration capacity f the oil, so 
direct runoff of lurry at the time of 
application i extremely unlikely. 
Subsequent weather, however, may 
deliver very heavy rainfall or hail 
slonns or snow which may result in 
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a liquid I.oad which exceed the 
infilLration capacity of the soil. In 
uch circumstances runoff will 

re ult, wa hing some of the lurry 
components to waterway . 

AlLematively, the liquid may be 
able to get into the soil urface 
initially, but the soil immediately 
below the grass roots may be poorly 
drained due to a high watertable, 
pring or eepage. or a large 

proportion of small pore. 
Sub equent heavy or prolonged 
rainfall may cause runoff because 
the rate at which the water can pas 
through the sub oil, may not be 
ufficiently rapid. Thi I 

particularly likely if the oil are not 
naturally well-drained. 

oil Drainage 

Drainage i the proces by which 
water move through the oil. There 
arc three major reason for poor 
drai nage in lri h soil . The e 
"drainage problem H a they are 
called, can be broadly clas ified a 
follow: 

- High watertable 
- Spring and eepage 
- impermeable oils 



High waterta ble 

High waterLable problem occur 
mainly in exten ive flat area. In 
the e area the water cannot get 
away until drain are in taIled in lhe 
soil. The depth, pacing and size of 
uch drain can be de igned from 

information on oil permeability, 
rainfall and depth of the oil profile. 

prings and eepage 

Th b ic pJi P rty of a pring i that 
it i cau ed by water emerging from 
the ground und r pre ure. Seepage 
i entiaJly the . me a a pring. In 
thi ca e the water al 0 j under 
pre ur but it d s not emerge at a 
pint but i f rc d up through the 
oil vcr a wid r area. Th imp nant 

diff r nce between water table and 
pring i that high water table i 

cau ed y rain falling on the ite. 
Spring or e pag are cau ed by 
wat r coming up from below under 
pre ure. Thi pre ure i u ually 

au d by rain entering ground 
el ewhere at a higher elevation and 
making it way underground to 
finally m rg at the pring or 

p ge line. Ideally the problem 
ar deall with by digging deep 
drain' tinter ept underground 
flow, thu r lievjng pr ure. 
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Impermeable soils 

Wetne in impermeable oil i.e., 
oil with low hyc.lroulic conductivity, 

i du to the fact that the oil pore 
are too mall to allow water to flow 
freely thr ugh them. They are al 0 

o mall that they r main full of 
water v n after normal drainage 
ha fini hed. The u ual mean of 
draining uch a oil i LO in Lal a 
very inlen ive drainage y tern and 
al to di. lurb Lh it in uch a way 
a t pr duc crack in it through 
whi h water can now more freely. 
Both aims can u ually achiev d 
by mol draining ub iling or 
in tailing gravel filled m Ie drain. 

Interaction Betwe n Soil 
Factor and Weather 

A w haven ab ve, lh main 
m chani m y whi h wat r I av 
oil in wintcr i by natural r 

an.ificial drainag r through urfac 
run ff. When rain p. ,th amounl 
of m i ture in il r a he a tal 
where it i in quilibrium with th 
f rcc of gravity within about 4 
hOUf . The oil i th n c n id red L 

b at "{j Id capa iLY and the amounL 
f m i tur r tain d varic v ry 

much, ut j a di 'tinct characteri tic 
of ca h oil type. In ummer, the 
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main mechani m by which water 
leave soil i through evapotrans­
piration. Thi includes direct 
evaporation from the soil urface 
and al 0 the water that moves 
through plants into the atmo phere. 

A mall amount of evapo­
tran piration take place in winter 
but it i greatly exceeded by rainfall. 
In ummer, evapotran piralion 
exceed rainfall for everaJ months 
in mo t area I oil moisture drops 
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below "field capacity", and oil 
develop a moisture deficit. Thi i 
probably the ideal time to apply 
farm wastes LO avoid runoff, but it i 
also the Lime when farmer are 
extremely bu y at other activitje 
such as silage cutLing. 

Fig. 1 show mean monthly 
evapotran piration and rainfall data 
for 4 different weather stations and 
it can be een that while rainfall 
differs greatly between the east and 

Rosslare 

p 

Malin Head 

p 
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Fig. 1: Mean monthly potential evapotran piration (ETp) and preCipitation (P) 
data at Birr, laremorri, Malin Head and Rosslare. 
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we t of the c unlry. vapolran pir­
ation differ liule between area . In 
effect lhi mean that oil in the 
we t have almo t three time more 
water (i.e. ex c rainfall over evapo­
transpiration) to get rid of by drainage 
or run ff than oil in th L 

More dctai led exam ination of 
historical evap lran piration and 
rainfall dala how that the average 
dale of fLr 1 il moi ture deficit in 
spring varies from about March 30 
at Oak Park. Carlow (which is 
reaonably repre entali ve of the 
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oulh and ea t). l April 20 at 
BaJlinamore, Co. Lcilrim (refl ting 
the situation in the north and wesl). 
However, oil moi ture deficit 
develop for an extended period in 
February at Oak Park in 5 year out 
of 20, and on 7 occasi n in March. 
The frequency at Ballinamore i 3 
years out of 20 in February and 4 
occasion in March. In general lack 
of oil moi lure i not a problem in 
western and northwestern part of 
the country_ 
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Fig. 2: Concentrations of N, P, K and BOD in runoff water at different time intervals after spreading pig slurry 
at 3.6 t DM/ha (35-40 m3/ha). 



CHAPTER 4 

A great deal of research on runoff 
ha been carried out by the National 
Agricultural Re earch Agency 
(originally An Fora TaJuntai, n w 
Teaga c). The e tudie took place 
in different location , on a variety of 
oil type and were ubjecl LO 

different climatic condition , but the 
re ul of all Ludie were in broad 
general agreem nt and the main 
findings were as follow : 

The mo t important factor affecting 
the concentration of nutrient in 
runoff water, wa th number of 
day which elap cd tween the dat 
of slurry or fertili er preading, and 
the occurrence of rainfall which 
cau d the fir t runoff. If prolonged 
rain, cau jng runoff, occurred within 
the fir t few day afler preading n 
poorly drained oil, lh 
concentration f BOD, N, P and K 
were aU very high, and total 10 
of BOD, N, P or K c uld be as high 
a 20% of the am unt applied. In 
one experiment more than 50% of 
fertilizer N wa 10 1 becau e of 
heavy rainfall within 24 hour f 
preading. 

If the runoff did not take plac 
until a week after preading, the 
concentration of all parameters 
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were markedJy lower. These re ults 
are well demonstrated in Fig. 2. The 
most notable feature is the very 
rapid drop in BOD concentration 
which how that land preading i a 
very effective way to reduce BOD. 
The "bad news" i that P 
concentration drop relati vely 
lowly with time, and continue at a 

low level (2-3 mg/I) for everal 
week. 

The effect of oil type wa through 
the innuence of oil permeability on 
the volum f runoff. Studic carried 
out ov r four year at J hn town 
Ca tIe, where mean annual rainfall 
wa ) 09 m m, howed that an 
average of 210 mm wa 10 t 
annually in runoff from an 
imperm abl gley oil, compared 
with 50 mm 10 t in runoff from a 
mOderately well drained loam. 
When run ff occurred oon after 
preading. nutrient concentration in 

the runoff water was proporti nal to 

the concentration of the luble 
component in the material spread, 
and wa remarkably irnilar in both 
oil. 

Wher soils with drainage 
problem are properly drained, the 
volume f runoff water is likely to 
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be greatly reduced. It i important to 
point out that re ult of field 
experiments indicate the conditi n 
under which potential runoff 10 e 
take place. In practice, at catchment 
level, there arc many opportunities 
for nutrients in runoff water t be 
absorbed e pecially if th water 
passe over field with low oil 
ferti I ity before reachi ng a 
watercour . Similarly when runoff 
wa ter flow in Lo a di tch, oil 
ediment in the ditch may ab orb 
luble P from the water. 
By n w it hould be clear to the 

r ader that there i a potential for 
I of nutrient to waterway 
through runoff, and that 
und r tanding the drainage 
propertie of oils and avoiding 
tim when hea vy rai nfall i 
expected oon after preading turry 

r feniJizer • i th key t preventing 
thi runoff occurring. 

A number f altemp have b en 
made b th in thi c untry and 
abroad to link L geth r oil and 
met rol gicaJ daLa to help farm r 
to reduc p lJution ri k n lh ir 
farm . Mo t empha is ha be n 
placed on winter rainfall and on the 
water reL ntion capacity of vari u 
oil a sociation . The mo L eriou 
b tacle to progr in thi matter 

ha been the lack of oi l phy ical 
data. 
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Runoff-Risk Ranking of 
Irish soils 

In order to clas ify the potential run­
off ri k of lri h oil, Glee n ha 
prepared a map (Plate 1, centre 
pages) in which he show 8 different 
categorie of oi l with different 
runoff ri k . He all mp to define 
whether th e with hi.gh runoff ri k 
are likely to be due to impermeable 
oil, eepage or high water tables. It 

cannot be ver empha i ed that this 
map is intended a a general guide 
only. Ther will alway be gr at 
variali n within any area. In fact 
even at farm level , mo 1 farm have 
dry fj ld and w 1 fi Ids which only 
the farmer knows, from experience. 
The r pon ibility therefore re t 
with the farmer, to check the 
weath r foreca l before applying 
ilher lurry or fertilizer, e pccially 

t hi po r1y drained field, to 
n ur that the oncoming w ath r 

wi 11 n t cau e run ff which would 
wash nULrien or organic matt r int 
surface water . It hould af. 0 be 
noted thai many Irish soils have 
extremely good natural drainage 
and have almost no runoff risk at 
any lime. 



Runoff Risks of Irish Soils 

The following I th detailed Jegend for Plate 1, outlinIng the runoff rl k 
ranking for 8 categorl of soil (T. leeson, 1992): 

1. Per i tently wet soils In high rainfall areas:- Climalic Peats, Peaty Gleys, 
Peaty Podz.ol . These oil are mainly in mountain areas with trong sl pes 
or in I w level blankel peal areas. They have high walerlables due to 
undcrlying imperviou pan, layer r bedr ck. Thcre is usually strong 
seepage down slope. Runoff is frequent with intense rainfall. Few soils are 
drained . 

2. oil or very low hydraulic conductivity « 3 mm/day in the subsoil): -
Occasional runoff wh rc nOl drained r where natural drainage aquifcr are 
not pre ent within ab ut 1 m of surface. They occur mainly in Upper 
Car nifefous Limestone Shale areas with deep deposits of till. 

3. 3a oils where seepage is locally pr alent on wet lower sl pe :-
These soils ar mainly n undrained hill slopes in sand L ne, granite 
and hal areas. 

3b oil of low hydraulic conductivity: - as in 2 above but Ie sever. 
c oils with mod rately low hydraulic conductivity and om down-

lope eepage: - Th e oil occur mo tly on slope with deep 
and t ne or basalt tills and on sl p s with shaley limeslon and 

calcarcou mud tills. 

4. Ba In and cutover pea and adjoining allu lal nat areas:- The e oils. 
when not drained. have frequent high watertabl s. Becau e they are 
generally flat, considerable nding will occur before any nm- f( occurs. 

5. oil. on drier lower hill lope with occa lonal seepage and wet hollows 
in wet weather. 

6. Mainl dry soils in low rainfall ar a :- Runoff risk from w t hollow and 
occasi nal seepage d wn- 10 in pr longed wet weath r only. 
6a oil at bottom of lope of undulating topography. 
6b Heavy soil of shaley limeston origin. 
6c oil in occa ionnlly wet hollows in flat to gentl undulating 

topography, 

7. Dry soils with virtually no runoff risk. 
7a Permeable solis on morainic ands and gravel 
7b Permeable lime tone solis with hallow till cover' some with poor 

aquifer protection . 

8. Soils on thin till cover and poor aquifer protection:­
No runoff risk. 
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Fig. 3: Mean annual rainfall distribution pattern 1951-1980 (mm). 
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CHAPTER 5 

Meteorological Conditions and Runoff 

Precipiullion in Ireland is mostly 
associated with frontal rainbclLS and 
LO a lesser extent with unstable, 
showery airflows. While individual 
depression may cause heavy rain 
anywhere in the country, the west 
and north usually receive mo l. The 
northwest al 0 experiences longer 
periods of rain - on average frontal 
rainbclLS give about 5 hour of rain 
in the norlhwe t (being clo e tto the 
Atlantic depre ions) compared with 
2 hours in the oUthea l. Rainbelt 
returning from the Irish Sea 
occasionally rever e the normal 
pattern producing heavie t falls and 
longest durations in the ea t and 
midland. 

Rainfall Climate 

Regional distribution 

The average annual rainfall map of 
Ireland may appear to be very 
complex but much of the complexity 
is due to topography - average 
rainfall is always greater on 
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mountains. For this study rainfall is 
simplified inLO five categories (Fig. 
3). If the high rainfall associated 
with mountains of east Munster and 
Leinster is allowed for, a strong 
increase from east to west is clearly 
seen. Within the high rainfall 
regions, however, some areas such as 
parLS of north Kerry and Limerick 
have relatively low rainfall amounLS. 

Month to month variation 

Even under average conditions, 
rainfall amounLS vary greatly from 
month to month. Normally much 
less precipitation occurs in the 
spring and summer months compared 
with the aUlumn and winter months. 
There are pronounced regional 
difference however; April is driest 
at Claremorris, while at Roche' 
Point both April and particularly 
June arc dry. 

Variation from year-to-year is a 
regular feature of precipitation. 
Some months, however, show 
greater year-to-year variability being 
very wet in some years and very dry 
in other years. The mOOlhs which 
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have the greatest inter-annual 
variabili ty arc February in the 
midland. ea t and north; April in 
the south and May in the wesL For 
example, the mean annual rainfall 
for February at John town Ca tie 
between 1968 and 1991 wa 82 mm, 
but in 1986 it was as low as 6 mm, 
while in 1977 it was 191 mm. Field 
condition vary greatly depending 
on the weather pattern of a particular 
month. If a winter month, e.g. 
February, ha the po ibility of low 
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Fig. 4: Annual frequency of occurrence 
of day with rainfall of varying 
thre hold valu (ranging from 0.2 mm 
to 30 mm) at ahirciveen, laremorri, 

lones and Kilk nny. 
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rainfall in some year I it may be 
un wi e to totally proh i bit land 
preading of lurry in that month. 

Ora s growth and nutrient uptake 
commence in February in most parts 
of the country and farmers hould be 
able to take advantage of dry spells 
and uitable oil condi.Lions to 
pr ad slurry, provided they check 

the weather foreca I to en ure that 
heavy rain, which would cau e 
run ff, i not imminent. 

Occurrences of Heavy Rain 

Very wet days 

A the pos ibility of run-off i 
in rca cd foil wing a pelJ of heavy 
rai n, th cl i m atic risks may be 
gauged from the regional variation 
in th frequency of 'v ry wet' days. 
For thi purpo e the mean number of 
day with LO mm or mor rainfall are 
given for a rcpre enlalive number of 
lalion in Ta Ie 3. On an annual 

ba 'is, for example, the number of 
u h occasion is 31 at Clarem rri • 

22 at Kilkenny and 17 at Casement 
A rodr me in Du lin. The e wet 
days mo tty occur in the five m nth 

riod pL mb r LO January. 
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Table 3: M an number of day with 10.0 mm or more at specified 
tation for p riod 1960-1984. 

Station Jan F b Mar Apr May Jun lui Aug Sep OCl Nov Dec Year 

AthJone O. P. W. 2 1 I 1 1 2 2 2 3 2 2 22 
Ballinacurra 4 2 2 2 1 2 2 3 3 3 3 31 
Bally hann n 3 1 2 2 2 2 3 3 3 3 3 27 
Belmullet 2 2 I 2 1 2 4 3 4 3 27 
Birr 2 1 1 1 1 2 2 2 2 2 2 19 
Carnd nagh 4 2 2 2 2 2 2 3 4 4 4 31 
Casem nt 

AeTodr m 2 1 1 1 1 1 2 2 2 2 2 17 
laremorris 4 2 2 1 2 2 4 4 4 31 

Clone 2 2 2 I 2 2 3 3 2 22 
uilcagh MLns. 7 5 6 5 4 5 6 7 7 66 

D Iphi Lodg 10 7 7 5 6 5 5 7 10 10 10 8 
Dublin Airport 2 I 1 1 I 2 2 2 2 2 1 
Dundalk 2 2 1 2 2 2 3 27 
Glenties Hatch ry 4 4 2 2 5 6 5 5 4 
Kilk nny 2 1 1 2 2 3 2 3 22 
Kn kad rry R v. 4 2 2 2 2 4 34 
Malin Head 2 2 2 4 2 26 
Mallow 

(Haz.elwood) 2 1 I 2 2 2 2 3 3 25 
Markrc Castl 4 2 2 2 2 2 3 3 4 3 30 
Mullingar 2 2 3 3 3 24 
P rtuma D.P. W. 2 1 I I 2 2 2 2 3 2 19 

4 2 2 2 2 2 3 3 3 29 
2 2 2 1 2 3 3 3 3 27 

Roundw 5 2 2 I I 2 4 4 4 5 38 
Shann n Airp rt 2 2 I 2 2 2 3 3 3 24 
Sliv rrnin Mln 7 4 4 4 2 4 5 5 6 7 54 
Valentia 

Ob rval ry 6 4 4 2 2 2 2 4 5 5 5 45 
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Frequency of variou daily 
rainfall amounts 

The frequency of occurrence of day 
with rainfall of varying thre hold 
value (ranging fr m 0.2 mm to 30 
mm) i hown in Figure 4. Of the 
f ur tation gi ven in the figure, and 
for any given thr h Id value, the 
frequency varie con iderably with 
the locati n of the station. (When 
considering a thre hold value, the 
frequency ref r to daily rainfall 
equal to or exce ding a parlicular 
amount). For example, day with 1 
mm or more precipitation ccur 
twice a often at ahirciveen a at 
Kilkenny. IL i clear from the figure 
that for all tation th numb r of 
day with 10 mm r m re rainfall i 
quite I w c mparcd with th fJi uent 
occurrence of low rainfall day . 

Hourly rainfall 

Sh rt bur t of heavy rain, such a 
occur in un table thundery 
ituati n , can al 0 be the cause of 

runoff becau e the infiltration 
capacity of the oil may be 
exceeded. The relative frequency of 
hort-term heavy rainfall events j 

shown in Table 4 in term of 
occa ion of hourly rainfall 
(betwe n exact h ur ) of 5 mm or 
m reo It can been that ther ar 
relatively few of th e occa ion in 
pring. They mo tly occur in 
umm r, e p cially in Augu t/ 

S ptemb rand ar often a iat d 
with thundery bur t of rain, but 
many oil till have a moi lur 
d ficil at that lime and run ff i 
unlikely. 

Table 4: umb r of oc a ion in 20 year 1958-1977 when rainfall 
between exa t hour, wa 5 mm or more 

tatlon Jan Feb Mar Apr May Jun Jul Aug Sep 

Malin Head 4 6 8 12 23 17 21 14 11 12 
Belmullet 5 3 4 15 14 26 23 27 17 9 153 
Clarem rri 3 3 10 23 25 31 1 26 14 9 1 9 
Clone 4 3 10 20 15 34 21 1 7 6 145 
Mullingar 2 0 7 5 15 21 2 20 1 18 7 13 
Birr 1 2 6 8 9 ]5 23 14 27 4 7 124 
Shannon Airporl 10 4 5 7 1 14 2 22 23 11 9 155 
Kilkenny 7 2 5 9 8 22 23 31 22 11 8 156 
Dublin Airport 0 I 2 9 18 20 20 3 23 12 161 
Ro slare 21 6 4 19 25 3 41 3 3 20 272 
Roche's Point 22 3 4 25 42 43 42 23 13 249 
Cahircivcen 46 24 22 19 2 58 40 44 9] 
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Frozen Ground 

The condition of frozen ground in 
winter (mostly December to 
February) may eem opportune for 
the carrying of heavy field traffic, 
e pccially during a prolonged hac h 
pcll. From a study of record over 

25 year , widespread frozen ground 
condition of 10 days or more have 
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occured once in ix year but at the 
regional level, uch condition 
occurred once in three years. The 
preading of organic waste on uch 

occasion may seem to provide a 
short term olution, but can be a ri k 
to pollution sub equently. If a thaw 
et in abruptly with the on et of a 
peJl of heavy rain ( ometime 

augmented by melting now) runoff 
can occur. 



CHAPTER 6 

Weather Information and How Farmer Can U e It 

Although the Farm Dev lopm nt 
Service of the Departm nt of 
Agriculture and Food and the 
Agricultural Advi ry ervice havc 
provided technical advice on wa tc 
control lructur ~ r many year, in 
19 7/8 a new iniLiativc wa tak n 
by thc ational Agricu Itural 
Advi ry Scrvice (then A OT, now 
Teaga c) inv lving an inten ive 
naLionwid campaign L educaL all 
farmer about the pollution pol nLial 
of farm wa te . Thi cam paign 
involved more than 3 0 cminar, 
practical dcm n trati nand p n 
days and many vcnt wer 
organi ed in c p ration with the 
farming organi Lion. 

Environmcntal education wa 
al introduced int th curri ulum 
[or the Certificate in Farming, whi h 
i taken by tw ut of v ry thr 
ncw entrant t farming. IL i 
e timated that incc that tim , 
farmer, to their Cf1 rut, hav inv ted 
ab ut £3 milli n in upgrading 
their pollution c ntrol faciliLie . Thi 
work wa greatly a i ted by mor 
attractive gran mad availabl by 
the Department o[ Agricultur and 
Food under the "Control of 
Farmyard Pollution Schemc" rom 
autumn 1988 onward . 

34 

Hopefully, mo t farmcr now 
reali e the polluLion potential of the 
matcriaj they handle, and that the 
bigge t conlribuLi n thcy can make 
i to en ure adequatc wa t 
collecti nand torage facilities. Thc 
ncx t pha of the cd ucati na I 
pr gramm i now und r way with 
th obje tive of rai ing farm r ' 
awarcncs about the Ie bvious, 
but highly damaging, pollution 
which re ult fr m the nutri nl. 
which reach waL rway du to iled 
water e caping from op n yard and 
dung t ad. or thr ugh run ff from 
land aft r pr ading flurry or 
~ rLilizer . 

U ing Weather For ca t for 
Day-to-Day D ci ion 

W ath r data and w ath r era 
can be very h Ip[ul to farmer in 
making management deci ion 
whi h ould greatly reduce pollution 
fr m agricullur , and a few xamplcs 
arc gi ven blow. 



Silage effluent 

1. Wet weather pri r to i lage 
CUlling time will mean that the 
silage contain high water content, 
which will re wt in large volumes of 
ilage effluent - a much a 1,000 

Jitres (220 gaJlon ) per 100 tonne of 
ilage. Farmer mu t en ure that 

facititje arc in pJace to collect all of 
the effluent and that junction are 
properly aligned to channel the 
effluent to the coll ction tank. 
Collecti n tank m u 1 be emptied 
regularly and not allowed to overflow. 
2. Warm dry weather pri r to i lage 
CUlling may mean that only mall 
volume of effluent ar produced. 
However, warm dry weather will 
mean high water temperature , low 
oxygen, and low flow in the river. 
The e c nditi n are ideal for rapid 
bacterial growLh 0 that even very 
mall am unts of ilage effluent will 

cau e a fi h kill by d ox ygenation 
under the e circum lane . 

Slurry or fertilizer 
spreading - Avoid runoff 

Farmer normally check that oil 
are uffi iently dry to tak 
machin ry for preading either 
fertili er or lurry without cau ing 
wheel mark. Thi pr caution will 
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en ure that the soil ha orne 
oakage capacity so that lurry will 

not runoff during actual spreading, 
provided recommended rate 33-40 
m3/ha (3000-3500 gal/acre) are not 
exceeded. However, it is very 
important thal farmer hould al 0 

check the weather forecast before 
preading to ensure that heavy 

rainfall is not expected within the 
first few days as thi could cause 
runoff of nutrients from both lurry 
and fenilizers e pecially if pread on 
poorly drained soils. It would be 
wi e for farmer in cat hment of 
ensi ti ve I ake or re erv ir , to 
pread their P fertilizer in ummer, 

when run ff ri k i low. 

Nitrate leaching 

1. Nitrogen fertilizer preading. 
Farmers hould alway try to match 
fertilizer application to rop growth 
pattern . Thi mean applying the 
bulk of the N fertilizer in the fir t 
half of the growing ea on, with 
maller appl icaLion lat r in the 
ea on. I f there i a prolonged 

drought in July/Augu t, no further N 
hould be applied until the drought 

ends. No fertilizer should be applied 
after the fir t of September. These 
precaution help reduce nitrate 
leaching. 
2. Slurry preading in autumn/early 
winter. Slurry applied to coarse free-
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draining oil at the end of the 
growing ea on may contribute to 
nitrate in groundwater. It i better to 
apply slurry, a much a po ible, 
during the growing ea on 0 that 
there are only mall amount to be 
pread at the end of the grazing 
cason. 

Toxic chemicals 

The weather C recast may include an 
alert that c ndition are uitable ~ r 
the pr ad of plant pathogen . If 
farm r decide to pray cr p with 
appropriate p ticide they hould 
be careful to avoid any pillage f 
chemical into water through 
overflow of praying equipment r 
carele di p a1 of container , a 
the e chemical ar very p i nou 
and may contaminate public wat r 
uppJie and/or kill fj h. 

Availability of Weath r 
Foreca ts 

The Meteor Jogi al Service 
provide detailed weath r foreca t 
ix time daily on nati nal tclevi i n 

and four daily on national radjo (a 
w 11 as everal th r h rt r force 
on regional and I ca l radio). 
Telephone recorded foreca t with 
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3-day outlooks are available on a 
regional basi and these are updated 
three times daily. Forceasts are al 0 

given in the daily and weekly 
national and provincial pres . 

The radio broadca t at 7.55 am 
on RYE Radio 1 give a forecast for 
up to 5 day ahead and lhe farming 
foreeasl on RTF, I on Sunday (14.15 
hours) gives one for a week ahead, 
and in par/ieular relales the 
weather conditions to a wide range 
of farming aetivitie . While the 

unday farming foreca t give 
farmer an opp rtunity to plan their 
activitie for the week ahead, th 
daily ~ re a can be u cd to ch k 
be~ re pr e ding with a particular 
La k on a particular day. 

The c mputer foreca fr m th 
ur p an Centre and Medium 

Range Weather Foreca ting 
(E MWF and the many advan e 
made in a wide range of techn I gy, 
including atellile cl ud pictur , 
radar imag now enab l the 
Me orological S rvice to rutin Iy 
provid for c· IS up to fiv to ev n 
d y' ahead. While the ac uracy of 
the prediction u ually d rca 
the f reca t p ri din r a 
neverlhcle weather foreca h w 
a con iderabl level of kill up to 
~ ur day r m reo 

eful output f the E MWF 
prediction arc rainfall am unt . In 
th i way appr ach i ng weath r 
y t m which arc likely to give 
on id rabl precipitation ov r the 

untry can e pecially be 
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Fig. 5: Example of the t pe of foreca t given on TV, howing predicted regional 
variation in the total rainfall amount forecast for seven day (25 mm = 
one inch). 

highlighted for farm r. igure 5 
how a typical prediction giving 

regional variati n in th t tal 
rainfall amount [oreca t f r v n 
days. While weather ~ reca 'ling till 
contain an elem nl of uncertainly. 
neverthele • the regular i u of 
such inf rmation hould h Ip 

7 

farm r plan activitie , e.g. the 
pr ading of lurTY and fertiz er . 

Thi would be true pecially where 
Lh current field condition are 
uitable f r the La k but where the 

weath r in ub qu nt day could 
lead t con id rable runoff. 
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Conclusion 

Current and foreca t meteorological 
condition , a well a the climate 
and oil of an area, arc important 
con ideration when valuating 
potential for runoff. For farmer to 
manage [arm wa le di po ai, they 
m u t take in to accoun t all the 
information at their di po aI, not 
lea t of which i the meteorological 
information. It i clear that there are 
great regional differ nce in climate 

3 

and that con iderable year-to-year 
variation occurs. Condition can 
sometime be uitable from January 
to March for preading farm wa te 
on land, but becau e of mall 
evapotran piration in winter/early 
spring, large oil moi ture defici 
arc unlikely to develop and runoff 
can more easily occur with the on et 
of wet peJl in th se early month . 
The weather forecast can be of 
con iderable importance in avoiding 
farm generated pollution despite the 
uncertaintie which ometime 
attach to the information. 
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