
APPENDIX 14 
SOIL AND HERBAGE MONITORING 
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8aseline amcentratkns from a Wwa range of chemiml parameters (heavy metals. catlons 
and an-ms] \rere analy58d from a total of 2$ sampling hations fw both SOU and h m  

s a w .  l m  rn srampb were taken at the prqmwd devlelopmenl slte at 5 mpling 

m o n s  for VOC's, DioxhdFumns, pesticides PAHt and PCEs mpecttvely. Each soil wb% 

s m p k  was logged with ward tu liidogiml pmW. Sampling kcatlms are wllined in Table 

14.1 and Fg 14.1. Samples wem analyd for the suite d parameters outlined in Table 14.2. 

Any future monhing mq~trements ean be refemml agaht th- W l n e  emrirornnentd 

monitoring results. While atmospheric emission monltwing data i n d i i s  that no significant 
depdim will oocuc BS a mutt d the dwWpmmt. M n e  monkiring provides an 
Bmrjrwlmenfal detum against whlch any Wum monbing regime m be mpared. 

Soil materials were sampled as per BS DD 175 lge8 (1WZ) Code of hr Ihe 
MetMmtthn d-y m d m h a l e d  land M&b In- and as per the UK HMlP 
protoool. For all sampling locations the tdllowing lnformatlon was dtecled 

I Photosraphs and details af sampling Site b ensure Mure samples c8n taken from the 
same location. 
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Details on land uw and us8 of M i  pesticides to me whether the use of 

ChlorinatedpstlGWlwdmd * ' e usage may have lead bo signilicant Inputs of d M n s  in the 

soil. 

All plant samples, induding weeds and sfable mpe, wew inspedd vlsuaUy for evidence 

of pest d i m ,  awhl pollution and nutiitional imbalance. 

4 

A# samplss wre Wen an land w h i i  was not sum b swage skrdge spreading ot 

within f O  s t d c  heights of any other combustlon wum. All sample sites were at least 

10m away h m  cables to sample contamination from heevy metale 

\hlhere the sample grld e ptential sample siteas in arable land. this slte wa6 

discounted and an attemative site as the mixing mused by pbughllq will dikRe 

any input of polutants 

Using a soil corer five sub sanptes were taken from a one meter square area at depths of 
up to 0.3m. The top I h s  of the sample cmtainlng rat& was d d n t e d  and cow 
samplas from approximately 10-2oCms were taken from d point of a W stwm udng 

a soil oorer. 

Core samples with an approximate wight of2OOg were taken l b m  each point ofthe W 

and Uw five sub-smpk were m b h d  to make one m w .  This was wrapped in 
heavy duty m e n s  @s and sent to hbmatmy foranalys4s. 

W e  subsamples of su- vegetatbn were taken In a d m i k  manner using stainless 

steel e m s ,  taking c ~ c e  not bo crosg contaminate th M m p b  with dl materid. 

Wual examhation dthe plant fdhgmwas also & out since chemical an- ofthe 
fdiaee fw d a l  pollutants Is not always cmdusive. PoMants am rapidly a k M  
within ather compounds and the indMdual elements of the pdkttant e.g. nitrogen and 
sulphur ere usually already present within the planl in k g e  #HIcBntfafio ' ns. Table 14.3 

outlines typtd symptoms of air Mlution injury an vegetaton. Sample5 were inspectd 

for symptoms of air pollutim iwry, s p d i d y  by suulphur dioxide. hydrogen chloride and 

nitrogen olddear. 
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SampDe siteswore located on a @d basis as wtlined in Flg 14.1. The grid was based on the 

fobwing s p c i l i W h s  to ensure dl areas which may b impacted upon by the w e d  

dwslopment were induded in the sampllng ma. 

0 

All samples were stored in mder boxes and returned to the labmitory within 24 hwrs of 
=napling. 
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A total of five soil profiles were taken the site udng I m  cores. T b  sampling m o n s  

are lndlcated in Fig 14.1. Soil profile bgs were recorded for evidence of soil contamimath. 
v i s l l a l o ~  * r& of the soil tvpe, w m  made in th flekl uimg a r c h e i 1  mil reairdng 

charts and aoifs were graded as par Fig 14.2. Flgo 14.3 14.1 show a graphicel repmentatlon 
ai the profibs m e d  to I m  depths. ln g e n d ,  mils ware poor qMi day ~ntwspersgd 

with sandy layers ranging from 0.063 - Odmm and fine silts. mnged from compad at 
fhe upper elemtions to bse- oxidised soib in ~e lowland areas. 

9 

samples w m  analysed for tho following parameters: 

0 

0 

14.3 Rewb 

    
    

    
    

    
For

 in
sp

ec
tio

n p
ur

po
se

s o
nly

.

Con
se

nt 
of

 co
py

rig
ht 

ow
ne

r r
eq

uir
ed

 fo
r a

ny
 ot

he
r u

se
.

EPA Export 25-07-2013:17:54:44



0 
Results wece also compared to normal ranges and typical values for heavy metal contents of 
uncontamhated sod. 

14.3.1 Visual lnrpectkn d Plant Speclea 

Results of v i w l  in- for aerial pollution damage and pest damage are prrtsented in 

Tabk 14.1. There was some evldeme of pest damage and also -nor, of nitrogen 
application. No Sympaoms of €mid pllution by sulphur dloxkle, hydrogen ahloride oc nitrogen 

oloideswere noted. 

Samples were Wled and rekwned to Alwrhl G- a m a d i d  laboratories for 

analysis hllowing appropdata quallty a m w l  pmdures Analytid msutts ware compared 
with guideline values Cor hedmge as prepred by Tea- and am presented in Table 14.4 
and 14.5. 

14.3.3.1 Heavy Mdah 

Resutts am pr;esentd in Table 14.5. Capper wncenhthm In six sdl samples exceeded the 
Outch 'S' Vakre of but were wtthin the "I' Value of l9Oomglkg. The exmumration of 
lead In ab samples eoweedd the outch .S Value of- butwere wlthln the 'I" Value of 
53omglkg. No otherd&ennimnl forwhieh a Outch'S V a h  is given aceeded Its rwpectiue 

limit wtlh refenma tu the -8 akrdge d e ,  thfesh+d wlndlcatw W s  for bad are 

exc#ded in Q sites (Somgkg) and for copper A2 sites ( 50 rngkg). A totat d42% ofthe soil 
samples were In I s m &  done or more ofthe pfwhbns oftb Swage Skrdge Dlreelive (EC 

1988). The @ s b r  of the Smage Sludge Dlrediw were designed to set q x d d o n s  fnr 
sa& that may r @ # k  sludge and Is wklely used aei i d i  values of soil q d i .  
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The VOC mults ac8 pmsmted in T a b  14.8. Analysis was carried out for 62 Volatile organic 
Compounds as p r  US EPA 624M60. None of the soil samples ex#&ed the relevant Dutch 

=@ s Value. m h s  k OidrIoromethane were elevated in thm of ~IW WAI samples located on 

site and at a distam of 0 . 2 h  from the site, In cornparlson with off $ita samples. However 
results am within Dutch I Valuer. The wrw ofthis b unclear and Ihem Is no mrrelating high 
level found in the aswdated groundwater. Wth respect to the remaining V W s ,  none 

ameeded the labatoty detedbn limit of lpgkg. 

@" * 

16 (EPA List) priority llst PAWS WHO analysed and resub presenbd in Table 14.7 Tutal 

dues ofthe PAH's q u d W  rangad from 117 - 306 &,g m a n  values. None ofthe results 

exceeded the Dutch S VAm of lm& fw norrrml uncmtarninated s d k  Benz (a) pyrwne is 
ORen taken as indicsthre of mrdnagen~ PAH level. Amomts of Ihls component in Irish soil is 

law (gemally 10 v@lq -1. Teagmc 1999) Only one sol1 sample with lmds of 17- had 
results in m n c s  of-P soil levels. At mults were within autch S and I 

Values. 

A suite of 28 organochlorine and 21 organophasphorws pesticides wtm snalyd  from the 

liue soil samples. R e d &  are pmatecl In T a b  14.8 and 14.9. Mo Samples were found 
a m  the Itaimratmy detedion llmit of I pgikg- 

28 PCB's were an- and mutts psented in Table 14.10. PCB's were detected n one 
soil sample at a MI ob 4 m .  Thls does not excBed the Dutch S Value of 0.Wmglkg. All 

other results were ai a level of (1 m. 
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14.3.3.7 M o x h  

FM sail samples were an8 lpd  for the sewntem 2.3,7,8 m m g  d~hlorinated d i m p  
d h s  and chbhatd dibenrofmans.tfw COllCBnfraflOn oftotal W m t h r w g h h ~ b r h M  

& d d n  and furan homdogues were aka detwmlned. RewL for the targetd 2378 cmtahing 
oonlingers and totals for other d~lodnatd dioxin and furan isomers present in tha sample are 
pregented in Table 14.11. The wmnl Toxic Equivalent F W  flffs) of the European 
ComrnwityMTO or I-TEF are uwd to pmd- a total d d n  and furan equivalent amount for 

all conthgers. 

The objeclk of this study was b estaMlsh the existing beWs of sail nutrients and 

cwrespnding plant tissues wzthin a M n e d  area surrounding the p~opoaed plant site. Since 
soil acts as P hg-tem menrdr, sdl analysii can provid~ evideme of histMical inputs. M 
analpis also pmid8s an mdieatim of possible plant n u t r k d  lhdors (mlneralexce5$8~ w 

m} that would affect aop growth and nutrient content, thereby contrlbutlng to animal 
heam problems. Herb~tp9 and lodder (silage and hay) tad as a short-tmn reserroir, hereby 

providing evidenw d m o c ~  mml in*. H e m e  and fodder analysls also provides an 
lndrwtw of pobrstial animal dietaryhutritional problems. 

This data m then be used as a baseline to monitor any significant h g e s  in the baseline 
data dwing the l i  of !ha PLgrPt The expechd raw= afvakres far the plantlsoil extracts 
am a b  epcamined. The d m u m  soli values for heavy metal ewloBnfrabon insoildrymmtkr 

as set out in SI no 183 19B1 (Swage Sludw Diredivu W2781EC), Dutch Target (S) and 
Inwventmn - (r) V a b s  and e~cpecbd  ranges of elemenis for Irish Soib and plant tisaws 
samples as per Tmgssc, Johnstwn M e  we# al8xamined. At the time of publishillg the 
EQA'a and EQS's fw s d s  were In draft format and not available tor wmpadm. 

A posdhle sume of hnpact on #ll and hwbage quality would ba from atmospheric aerial 
&psilion from Ihe stack. Extensh air modeling was mried out and emlssbns am 
W i d e d  to be wtthln all devanl legislative stmdards lnduding the new Dallghbr Dhediws 

rOrpmtedh of ecosystem. Rigorws abatement controls as d i n e d  In sectkn 4 dVolume 
2 of thU €IS will be implementd b minintise ckcharge bo almsphere and prewnt the long 
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c 
term buildup of emissions to the environment. The development of the plant is likely to haw 

a positbe impact on sol1 and herhags quality. D i l  of PL and MAC by landspreading in 
am8s where no acoount is taken ofexintiw nulrient requirements or during pwids wtaen the 
land is saturated is having a negative effed on existing sdl and hehago q u a i .  P W h g  a 
mom envirrrnmentally friendly disposnl mute fm this materlal will mnwa mxuss nutrient build 

c& up in he soil and associated hpaets on herbage. 

A the waste ash is to ba used &$ a fertilires it will be iested to ensure that M i l  

parameters are in the cmed Mmce to provide a valuable fertllker with knrmn pmperties 

which ean be landspmad when required. 

A cornpadson was wnduded with data avail- from a simllar d6wbpmenl inwhrad 

examining mil, hebge and milk samples from an m a  around Eye Power Station (l3SU 

BIFw)[H)235IflEP) WWI b m  poutby litter for pwer genwation. Analysis on soil and 
fdhge samples within i n d a  that results were wlvlh normal rang% and that the vafiatlons 
from lxhm the mnmisshimg lewts bo the Rnal assessment were minimal 0.9. there was M 
evidenw of a d d i a l  acwmuhtian). Plant samples m i n e d  showed no symptoms 
altributaMe to airborne pdlubnts b m  the power statbn. 

VWh wgard to dioloins and furans, their prlmary mechanism for ehtdng ihe dODd dmin has 
been ideotified a$ through deposition. Milk sampling is considered to be P 

suitable mechenism for maaswlng dsoldn Wels in the food chahm as cow8 we h e  ranging 
and w e  fw food at will. Dbxh sampling w88 d e d  out both for preliminary and post 

commissioning analysis at two fanns M at approximately 1 and Pkms darmstream of 
EYE Power Station St& at 3 munth intervals far 15 mMlths. Results lndicaded that results 

were typical ofrnilkobbinedhrrmknns in rural areas and no evidence ofhcrease in dioxin 
levelswere recorded overthe samplhg period. 

Although far Uis E18 no doxh baseline wnpling was a i m i d  out in mik levels, The EPA has 

mrried wt 6 1  samplhg In mlDr in the Mona$m area and mulls BCB h d i i  MOW 

1-1ttl inti 7h LUU WHO-TEu inci 1c2 rL=s v v n u - I  EU incl uwxitis diw rcloz 

pgkg whole milk LOD pgkg whole W LOD pglkg whole Total WHO-TEQ inc 
I % LOD pglkg whok milk milk 

milk 

This data can be used a6 badine mon- data with which to mpmm plant performanoe 

during Its Wfesp~~ and results wmpared with the new EC Rqulation ( EC1-1) on 

settlnq legally binding M i  on the presence of diopdn and other contaminanb in W due to 
come Into fww on 1" July 2002. 
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14.6 Conclmlon 

As may be sxpected, dments vary in amcenbtion in -nt soils and urban &tend to 
haw mu& higher cmcmhdons of mdaJ elements than n d  soils. Hisher than naml  zinc, 

lead and, to a lesser tWmt, manganese and cadmium am typically encambred where 
rem heavy a d d h s  ofsewage sMge haw been applied to Band. 

H~baga content for elements SU&I as nitrogen pbqhmus and potassium sulphur md 
mag.rssium result fmm dired fertillser applkatian of these dement rather than from wil 
cBgBcv%8. 
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Table 14.7 Fblyammaaic Hydmcarbons 
SWnprSna W 12-13.06.01 

583l 
P!a’k!J 

6.1 

2 
29 
17 
43 
?2 
17 
18 
11 
j0 
13 
5 
5 
8 
4 
7 
a 

bOC-S3 VOC 4 6  

lJ*! 
90- 

4 
29 
19 
53 
12 
1s 
17 

~ 

a 
10 
6 
4 
4 
9 
2 
5 

JWkI 
mxm 

2 
2 
4 
16 
8 
13 
16 
8 
7 
7 
2 
3 
2 
4 
3 

117 

s- 22 8-24 Dutch 

I - Valua Pglk - 13 
2 
8 
6 
55 
1g 
58 
41 
8 
1g 
11 
10 
If 
16 
7 
17 

5oB 

.W 
8 
9 
7 
45 
11 
34 
2a 
8 
10 
0 
8 
8 
13 
6 
g 
27k 

value -- 
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Table 14.8 Organoehlorhe PedWea Samphg Period 12-13-W-01 

om pound I VOC-S2 I VOC-S3 I VOCS6 I s 22 524 
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Table 14.10 Sol1 Amlytld Resub: Polychlwinated Biphenyts - BaCkQround LweC 
Sampling Date: 12-13.W.01 
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APPENDIX 15 
Role and benefits of GIs 

in Planning and Site Selection Process 
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I 
15.1 Rote and b d M s  of Gc8 In Pfannlng and Stb Selection Pm#s8 

c@ fmm n u m s  sources at bd, regbnaf and national scat= into a manageable whole. 

*FeecE 
Sinw a GIs d a t e s  and manages emr immed data in a standardiA manner its use is 

likely to mull in more effiderst date cdleetion and analysis, since common environmental 
data sets need be mptwed mly QIICB, but then can be used for many ditlierent fun-, by 

many interested organisations. 

* 

GIS database dsuaMng tmk provide dl those with an Merest in emrimnmmtal and 
plannlng maUm with the meam to visualii and analyse data on the desldop. Users am able 
b ulillse GIS fundionality b query, display and prudw maps and reports from data sets held 
in he GIs. 

GIs fundionality provides a pwwful set of tools for modeUing spatial problems where several 

layers of graphid and tabular data may be invobd. 

m u s e  of its spatid modellii a p a b i l i i  GIS a n  p d e  useful support to management 
decish mdhg. A m m  informed choice can then be made by uslng GIS as a dedskn 

sqporl W. It can also be used to dbpiay the results of other emironmental models such as 
air and water polhrtlon dtspemhn models tqpthwwith other layem of informalion held in the 
GIS to 'add We' to analytical m a  and their i m p l i .  

imaginative a- d w r a p h i d  lnfonnation Systems (GIs). or computer-based 

magping, is pswiding nm in- into dving a varidy of w m p k  energy resoum and 
emrirrw#nental problems. Indeed, GIS is dim assisting the iruccssftil deployment of 
r e m  in the UK and Europe. EKamples w h m  energy a p p l i i  of G1S are w d C  
odvpm#d indude wind hms, shorl mtatlon wpplce and other tiiomawto-enwgy schemes 

(both d b d  cumbustion - sudr a8 a pwhy tittw-iid pow~c station - and eentcelisd 

anaerobic d-1. In addin,  GIs are providing useful inpub b modelling of emission 
plumes. environmental monitoriq and site identiihth. 

15.2 GISOowtopmont 

The ob]edlves of devekping a GIs for this projed were to: 

draw togattw as much ofthe existing data on SMC and poultq l i  m u d i o n  into a 

manageable whole 
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L 

dw alf attribute& dating b the am8 and their distribution and infrastrudum 
use the spatial a n a m  fundions in help establish sensitive locetions, hundark 

and s u M e  kations 

The result is integrated mefhoddogy for the assewmmt af resome avaibbllity, financial 

&viMi and environmentat factors fm b l o m a s f k ~ m g y  optrons at a regional level. This 

mpmt presents wble scenarios of a Mum development. where the M n  of demand 
and supply Is wnsldered, along with and a se! of d-1 ,  economic and other 

m!aidions. 
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