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I Introduction 

Monopolrrer Ltd, Killycarran, Emyvale, Co. Monaghan has made a Planning 
Application to Monaghan County Couneil for the oonstructbn of a Biomass 
Combined Heat & Power Plant (Planning Ref. 031446). On IllUW a reguest 
for further information wa8 made by the coundl as ~llows; 
me applimnt is m q u M  to submit defaixs on tne adequacy of the pmp#ed 
fimwater retention shwhrn and t0 outline wh- or not a l5m w8ter 
m j r  is requimd. TAe ph-I dimen&r?s of #?#B sih~ctum shwhl be 
shown on a cimwng. 

The following assessment is used to determine the risk that will exkt at 
Monopower Ltd for the release of contaminated firewater and the 
consequences of this nlsase to the surface and groundwater bodies in the 
immediate and sumnding areas. Following on from this a risk management 
programme is outlined in order b control lire and runoff of contaminated fire 
w k r  into the environment. The assessment has been camed out in line with 
the Environmental Proiuction Agency's 'Draft Guidance Note to Industry on 
the Requirements for Firewakr Retention F a c i l i ,  1995. Regard was also 
had to ClRlA Report 184, "Design of containment systems for the prevention 
of water pollution from indusbiat incidents', 1997. 

The report has been carried out by Patricia Murtagh and Hugh Doherty of 
Q.E.D. E n g i M n g  Ltd and is based on a site s u m y  and OR available 
information supplied by 

1. 
2. 

3. 

4. 
5. 

Monop&r Lid: the developer 
SWS Environmental Services, Cork, who compiled the Environmental 
Impact Statement for the development 
Lars Bmnden, Aalbork Energie Technik a/s (ET), Denmark, the 
designer and supplier of the 6iomass CHP plant 
Environmental htection Agency 
The Local Fim Fighting Unit. 

The report gives a bdef introduction to the proposed development and 
surface and gmundwater features at the site. AH raw materials and products 
stored at the rk are outlined along with safety and oonW measured and fire 
ababment information. A risk assessment of areas where contaminated fire 
mtur could be generated is then presented along with calculations on the 
volume of flm warn to be generated for 90minube fire. The final sections of 
the report outline the firewakr mtainment masums to be installed on the 
site and the fire water &Mon risk management programme. 
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2. Description of Activity 

The proposed s i b  is a Biomass Combined Heat & Power (CHP) plant. It will 
take in 3 raw materials; pouttry litter (PL), spent mushroom compost (SMC) 
and w a d  chip (WC), which will be feci to a large steam boiler for 
combustion. The steam gemted from this procsss will be converted via a 
stearn turbine generator to ebcbidty, which will be sold to the national grid. 
The capacity of the site will be 22.5MW of electricity per annum. 

3. Description of Operation 

A schematic of #e site is provided in Figure 1. The site opemtbn is 
summarised as follows; 

1. Delivery of raw materials (fuelhiomass) to site via lorries Le. poultry 
litter, spent mushroom compost and wood chips. 

2. Disposal of raw materials in the unloading buikiing (each raw material 
kept sepamte until combustion) 

3. Feeding of raw materials via conveyors to a smening area to remove 
metal, plastic eb. 

4. Storage of raw mamais in silos; (2 x 1 , 2 ~ m '  silos for SMC, 1 x 
1 ,250ma silo for P t  and 1 x 1,2501~1~ silo for WC). 

5. Drying of SMC from 70% moislum b 75% moisture in 3 steam-heakd 
fuel driers. PL and WC will not require drying. 

6. Feeding of raw mabrials (SMC from the drying plant and PL and WC 
from #e silos) tu the combustion plant (boiler). Each raw material will 
have a sepamte fuel feeding system. A 4'" fuetfeeding system will be 
in place from an oil burner. Oil is required for start-up of the plant. 

7. Combustion of the raw materiats in the b o k  to produce steamlheat. 
By-products of W i  proeegs are ash and ombustion gases. 

8. Steam produced in the boiler is passed to a steam turbine generator, 
where etedridty Is produced. This fs the final end+raduct of the 
produaon pmcet~. 

9. A condenser unR is also Imbd on the site to condense steam prior to 
returning It to the boiler. 

10. process ash gemtad on combustion of the fuel will be conveyed to 
and sbmd in L dlo. Thb bygroduct wlll be tmnspot3ed off-site for use 
either as a ferbibr or in the cement indusfry. 

1I.Combustion gases from the boiler wifl pass through a f l w a s  cleaning 
system, b a d  on lime. Sdids born this process will be conveyed to 
the fly-ash sifo and gases wilt be emitted to atmosphere via a 50m 
stack. 
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4. Surface and Groundwater FeatuPes 

The site wit1 be constructed on a Greenfield site, which has a total site area in 
the order of T a m s  (28,328111~). Currently the s i b  is drained via ditches, which 
discharge to the sham near the site boundary, Mich is a tributary of the 
Mountain Water River. The Mountain Water discharges to the Ulster 
Blackwater, which in turn discharges to Lough Neagh in Northern Ireland. The 
site lies in the Neagh Bann International River Bed Disbict. 

A detail of cumnt drainage at the site is provided in Fgure 2. Drainage 
consists of ditches at the perimeter of the fields, The drainage ditches are 
open and water falling on the proposed site a m  wilf flow over-ground to the 
d*s or it will perdab-through the soil and drain to the ditches, which are 
at a lowr level than the Mlds themselves. The arrows along drainage ditches 
in Figure 2 indicate the likely dimction of flow in the drainage ditches, in times 
of hgh rainfall. In March 2005 when all d M e s  were visually examined those 
to the west of the proposed site were dry and those to the east kntained 
water, but it was not flowing. 

At one point in the proposed site, surface water leave$ the site and graduatly 
flows a distance of 38m along an open drainage d i i  in the next field to the 
stream (tributary of the Mountain Water). The field bside the site along the 
road to the front has its own separate ditches draining to the stream. 

According to most m n t  Gedogieal Survey of Ireland (GSI) records, the site 
lies on a locally important aquikr (h) which has a low vulnerability to 
pollution (L), There are two bored wells on the site and when these were dug, 
the overburden deposits w m  quite thick, in the d e r  of 24 to 30m. Any 
contaminants falling within impermeable surfaces on the site will enter the 
subsurface and be absohed inb these clays, thereby affording the underlying 
groundwater protection from poltution. 
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5. Water Supply 

The water supply to the sib will be predominantly from groundwater, from the 
bored wall(s) on the Mem The Ttuagh Group Watef Scheme supplies W r  
locally to the ama, so this water source will likely be used to supply fire 
hydrants on the site and for potable water, if muinad. Pumping tests carried 
out on the groundwater resoume at the site determined that the well was 
capable of yielding Mom’ of water per day, (27m’hr) which is subdanljal. 
The athated maximum requirement for wter  at the site is 10m31hr (during 
abnormal operation) and the average water use requirement {for normal 
operation) is expected to be betwen =m3/hr. 

6. Meteorological Data 

Annual average rainfall for the reinfall station at Emyvale, located 3.5km from 
the site is 988mm (30 year awrage). Currently rain falling on the site (all 
grass) will either percolate through the soil to recharge the aquifer and some 
will drain naturally to the drainage ditches, and on to the stream. The 
hydrological study in the EIS determines that the volume of recharge in this 
area is tikely to b signifimtly lower than average as a resutt of the presence 
of large thickness of low permeability days m d y h g  the bedrock, so the 
aquifer-recharge area may be quite a distana from the site. 

Extreme rainkll data for the Emyvale rain gauge station, pfwided by Met 
Eireann are shown in the Table 1. 
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Location: 
AverageAnnualRahfall: 

Table 1. Extmme Rainfall Return Periods 
Emyvals 
966 

Maximum mhfd (mm) of indicated duration expected in the indicated retun prid. 

Duratiw 
1 rnin 
2 min 
5 rnin 
10 rnin 
15 min 
30 min 
60 rnin 
2 hour 
4 hour 
6 hour 
12 hour 
24 hour 
48 hour 
%hour 

Notes: 

5.2 
6.9 
9.0 

11.7 
15.9 
19.1 
24.4 
30 
37 

6.5 
0.6 

11.1 
14.3 
19.2 
22.9 
29 
35 
43 

Return Period (years] 
1 2 5 10 20 50 100 

1.9 2.2 2.6 3.2 3.6 
3.2 3.7 4.4 5.5 8.3 
5.8 6.7 8.0 10.0 11.: 
8.3 9.7 11.6 14.7 17.0 

7.3 10.0 12.3 14.8 18.9 22 
9.6 13.1 16.0 1B.l 24 20 

12.5 16.7 20.2 24 30 35 
16.0 21.1 25 30 37 43 
21 -1 27 32 37 44 51 

25 32 37 43 52 59 
32 40 47 53 64 73 
39 48 56 64 76 85 
47 !j0 87 76 89 101 $ 

12.9 
16.5 
21.3 

27 
33 
40 
47 
58 - 
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7. Site Drainage 
An outline of drainage rouft38 from the proposed she, once oonshucted is 
provided in Figure 3. The existing drainage ditch flowhg - t e s t  across the 
centre of the site Will be piped and will constilute the main drainage channet 
into which all surfaoa water from the site will flow. fhb drain will link up with 
the ditch in the field beside the site, which will transport water to the stream, 
as is currently the case. Drainage from the site will be split in iwo so that 
water from the southern side of the main drainage channel will be kept 
separate from wafer from the northern side of the main drainage channel. 

When the site Is oonstnrctd it will comprise a numkr of buildings as shown 
in Figure 1 @dministdionl fuelhaw materials unloading, shredding, boiler, 
turbine and SeTvjce building). The total site area of buildings is In the order of 
2,160m2 (7.0% of the Mal site am) .  Rainwater falling on roofs of these 
bulldings Will be collected Via down pipes and discharge ta the surface water 
drainage system outlined above. 

Internal primary mads and hard standing areas wilf be paved with asphalt 
(6,900m ). Areas for handling of containers etc. will be pawd with reinforced 
mnmb (450m*). Seoondmy mads for seryiee access only wtll b paved with 
gravel 4Wrn3. The asphalt and concrete paving will be impermeable 
(7,350m 1 80 surface k k r  drains I gullies will tx installed along roadways 
and c8r parks to catch raiwabr falling on these areas. This rainwater wilt 
discharge to the surface water drainage system outlined above. 

The remainder of the a b  *bill be impermeable, allying rainwater to percolate 
through the soil. Thls a m  will consist of W m  of gravel paving and the 
remainder will be gmWlandscaped, comprising an m a  of approximately 
17,868m'. Kerbing will be placed along boundaries b e b n  impermeable 
and permeable amas so that surface water falling on impemreable m a s  is 
directed to the surface W r  drainage system. 

A pond is to be located ~1 the site which may accept process water, but its 
main function will be for fire water retention. 

The site will be Wed with two oll interceptors, one at the oil tank loading area 
and one at the surface wabr discharge oMet from Ate at the eastern 
Wdary. 

Donmtia on the sib, from tdb, sinks, shows and canteen areas 
will diwMtfp h d d&ftmbd treatment plant 4 bi-r treatment system. 
Thh nysbm M b d d p d  for a maximum of 25 staff (working 3 x 8hour 
sh&], Raw WW8g@ from the admlnlstration and services building is 

& BR as- tank, which fulfy -ab the wstewter, prior to 
disdraups a,- 8m. Within the percolation o m ,  treated efFluent 
b dhchaq$d v b  a netwwlc of pipes fnto the undertying soil, where it 
undergoes furthsr polishing and treatment, prior to discharge to groundwater. 

9 

    
    

    
    

    
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 25-07-2013:17:52:29



I 

a The b i d e a r  treatment system is a fully enclosed plant, accepting only 
domes#etype wastembrs. No process water will be discharged to the bie 
dear system. 

In summary, all surhce water runoff from the site will discharge via over- 
ground flow and via the surface wakr drainage sysktn  to the site outlet at the 
eastern site boundary and hence to the nearby sham. A large amount of 
surface water will also pemlate through the soil to ground and groundwater, 
88 approxhwkly over half of the site are8 is permeable (i.8. 
gmdlandscaped). 
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8. Materials 

The raw materials, intermediates and produds used on the site are provided 
in the following table. The table also provides details on the pollution potential 
of the materials if they were to be involved in a fire incident and lead to 
contamination of fimwater, which has the potential to discharge to the stream 
nearby the site. 

Table 2. Materials On-Site 

Spent Mushroom 
Compost 

Poultry Litter 

Wood Chips 

Light Fuel Oil 

Lime 

Fly Ash 

Sodium Chloride 

Ciiric Acid 

EDTA 

Sodium 
Hydroxide 

Maintenance Oils 

Max Quantlty 
Stared en 

Sib 
2,500 m" 

1,250 m' 

1,250 m' 

100 m3 

100 m" 

600 m' 

0.Skg 

1.2 kg 

1.25 my 

Use 

Raw material I fuel for 
Pro- 

Raw materlalI fuel for 
Pro- 

Raw material / fuel for 
P- 

Raw material I fuel for 
process 
For flue gas cleaning 
P-S 

By-PdMof  
combustion and from 
flue gas cleaning 
process 
Raw water treatment 

Raw wter  treatment 

Raw water lreatment 

Raw water treatment 

Maintenance 

Pollution pobntial If mixed with fim 
water 

High pollution potential, leachate from 
SMC will haw a high BOD and high 
nutrient eontent 
High pollution potential, leachate from 
PL wltl have a high BOD and high 
nutdent content 
High pollution potential, leachate from 
WC will have a high suspended solids 
content 
High pollution potential, oil spill will 
cause severe contamination of waters 
High pollution potential, lime will turn 
water alkaline, incmase suspended 
solids and cause severe contamination 
High pollution potential, lly ash will 
contain lime and other metals, 
increase suspended solids and cause 
severe contamination of waters 
High pollution potential, (salt) - WUM 
change the chemistry of water and 
Increase suspended solids 
mcentraUon In high doses 
High pdlution potential, would change 
the chemistry of water in high doses 
High pollution potential, would change 
the chemistry of water in high doses 
High pollution potential, caustic soda is 
strongly alkaline and would change the 
chemiktry of water in high doses 
High pollution potential, oil spill will 
cause sewre contamination of waters 
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9. Site Safety and Control 

The Biomass CHP plant will be automatically controlled in accordance with 
standard TRD GOl(Geiman standard for the control of steam bilm) and 
monitored by SCADA (Supervisory Control And Oata Acquisition) system. The 
automation system will be buiR using standard PLC hardware (ex. Siemens) 
and PCs. 

All interlocks and conlml loops for the Mler  plant will k programmed in the 
PLCs and the plant wlll be monitored and operated through an interface on 
PCs. Alarms wit1 be collecled, recorded and printed on the atarm list with time 
indication. The slams will be grouped according to their importance. The 
system can handle a powr failure of maximum 24 hours without any loss of 
system and application programme documentation. 

The safety equipment functions independently of the contml system and will 
disconnect the boiler plant in case of failure, Le. too low water level, too high 
steam p~?ssurle, bo high steam temperature,- pwer  failurn and control 
failure. 

The site will be constructed and operated in line with local and national safety 
requirements. The entire plant will be fenced with a 2.lm galvanised chain 
link fence. A responsible trained operative will be o n a b  at all times to 
oversee operations. 

I O .  Flre Abatement, Response, Training and Awareness. 

A number of measum am proposed to ensure fire safety at the site. The site 
will comply with all fim regulations in tenns of building structures, emergency 
provisions and flm fighting equipment, and all other stipulations set out by the 
1-1 fire safety officers. 

Fire sakty sydems and fire Ilghtlng equipment will be stmtegically located 
throughout the site. The systems and equipment provided will allow for the 
early extinction of a fire lo ensure minimum risk to employees. This in turn 
pmvents the generation of contaminated 8-r. 

An uubnmlk@m debction system and break glass pdnb will be installed all 
makr promdm Wim on the site; - Fualunlaadtngbuilding - Baibrhouse 

- Services building 
The fire alarm will have both audio and visual alarms. 

- Turbinehall 

Alarm panels with 10 zones will be placed In the control mom in the service 
building. 
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I 

Fim extlngulshlng WWms to be pmvlded at the Ate indude; - 4 extmAl fire hydrants 
- Hose reels & dry- powder fuel unloading building, boiler and lurbine 

building, sewice:bulldlng and officeladrnlnlstmlion building. 

Emergency telephone numbers of the local fire brigade, garda, doctors, 
'ambulance and tluspltal will be posted in prominent locations throughout the 
- site. Fire escape routes wilt be clearly identifled and maintained available for 
use. . 

A safety statment wfll be d e a d  for the site once constructed. This safely 
statement will indude the company and site information to be adhered to in 
an emergency event i.8. emergency response procedure. All staff on the site 
will be fully trained In the safety aapecb of the operatbn. ' 

The Local fire-fighting unR will be invited to the site to d a y  details on site 
processes, chemical storage arrangements, flammable materials, hydrants, 
site access ek. Any suggestions or Impmvement measures deemed 
necessary by the local fire fighting team will be taken on board by the 
company. 

The Local Fire Fighting unit, based in Monaghan town haw 2 maln pumps 
and one Emergency Tender Rescue Unit There are three full time opflcers in 
the l o d  fire brigade, the Chief Fire Officer and two Assi8tant Chief Fire 
Qfficers. In addition to this there are 9 fimmen. The backup servfces 
avaitable to the local fire unit indude that from the outside towns. These 
include the Clones, Ballybay, Castleblaney and Cartickmacross Fim Units. 
The response time of ths local fighting unit in the event of an emergency call 
to the site wuld k between IO-lSmins. 
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11 Risk Assessment 
On examining the proposed Monopower site a number of areas which pose a 
risk for the generation of contaminated firewater are evident (see Figure I). 

Table 3. Conturninateti Firewater Risk Areas 

Ref. No 

1 

la  

2 

4 

7 

B 

10 

11 

Mabrlal poslng risk of 
eonbmlnetlng flrewabr 

Fuel unloading building Spent mushroom compost, poulby 

Shredding and screening 

building 

Boiler building Spent mushroom compost, poullry 

litter, wood chips 
Services Building Maintenance oils 

Fuel storage silos Spent mushroom compost, poultry 

litter, wood chips 

litter, wood chips 

Poultry litter and wood chips 

Fuel dryers Spent mushroom compost 

Filter and flue gas deaning Lime 
Fly ash and lime sibs 

Oil tank Oil 

Fly ash and lime 

I 

Raw water ireatment plant I Water treatment chemicals 

In all other amas of the site, other than those mentioned a h ,  the likelihood 
for comminated firewater generation d m  not exjst or is considered minimal. 

The likelihood of fire starting in any of the a m 8  listed above is low, due the 
fact that strict controls and dam systems will be in place. In addition, all the 
areas listed abom are segregated from each other, 80 the likelihood of fire 
spreading betwen areas is mall. 

However the possibifi of fire starting a b y s  exists, and as shown in Table 2, 
the consequences of contaminated fim water getting into the surhce wafer 
system will cause a oerious pollution incident. 

Therefore systems for the containment of contaminated firewter will have to 
be inshlled by the company. 
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12. Fire Water Calculations 
In any fire incident on the site, the site’s employees would use dnguishers 
and hose reeIs initially to put it out If the fire brlgade wre involved in 
extinguishing the fire they would utilise wter from the flm hydrants coming 
h m  mains and from the well supply to the site. The following section 
provides detaih on the volume of firewater that could be utilised in a fire 
incident at the site, following EPA guidelines. 

Table 4. Cakulath Assumptions 

Dewlls Comments on Data 

Fire occurs in one area of the site only (as 
1 perTable3) 

4 ffre hydrants am p m p d  for the sib, 
with an assumed capacity of 25 llsec each 
(1.5 m’/min). Given the size of the site, it is 
assumed that only the 2 dosest hydrants to 
the fire will he used in a fire ewnt. 

Fire tenders will be used to fight the fire 
3 1,800 l i i  each (1.8mq 

Area of impermeable surface on the site Is 
9,510m2, but as drainwe, will be collected 
in two separate systems @.e. site split in 
half) Ute impermeable sutFace area for any 
fim event therefore 4,755m2. 
20 year, ahour rainfall event is 64mm for 
Emyale 

Areas are segregated, so risk offire spread is 
lOW 

Capacity of hydrants supplied by AET, the 
designer ( w k r  supply to the site has a 
minimum capacity of 7bar and a flow of 
minimum 25Vsec) 

2 f h  tenders in Monaghan 

Water from the on& welt will be used to 
4 fight fire, with a capacity of 27m3/hr 

(0.45ms/min) 

5 Duration of the fire is 90 minutes 

Capacity of wll on site estimated in EIS 

Controls and safety features on plant deem 

- 

6 

- 
7 

that fire will b prekted  and d & t e d  
quickly, allowing fire to be brought under 
control within 90 mins. 

From mob and paved areas 

Data prwided from Met Eireann, as per 
Table 1. 

I 

No surface waber ls utilised for fire fighting No significant quantity avaitable to the site 
8 PUW== 
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1) 

I TaMe 5. Fim Water Calculation 

I I Fire water likely to be & for the site m" 
F h  wter from 2 fire hydrants on the site; 2 x 1 -5m'lmin x Wrnins I 270.0 I 

I Fire water from fire brigade; 2 x 1.8mY 3.6 

Total fim water Ilkety to be wed ibr the 8lta I 314.1 

2 I Volume of contaminated water to be Walned 
In a fife in any of the high contaminant risk areas (Table 3), leachate from 
the products p m n t  wuld generate contamination. Therefore coniaminants 

present will not increase the vdume of oontamlnated flm water to be 
generated. 

I 

Themfore the requlmd retention volume of contaminatd fire water I 314.t 

3 Ralnfall Allowance 
Amount of rainpall that could oowr durlng a fire; 0.064 m x 4,755 m2 304.32 

I Total required mtention volume for contaminllted fire water is 61 0.42 
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' e  13. Fire Water Containment 

A pond is being mstructed on the sib, which may be used for storing 
process water. This pond was initially sired at lorn diameter and l m  deep, 
giving a volume of 78m'. It is proposed increase the size of this pond, so that 
it can act as a firewkr reteention facility also. 

The pond will be constmeted to have a diameter of 30m and depth of !in, as 
shown in Figure 3, which will provide a Mal retention am0 of 707m . This 
volume is estimatsd to haw sufficient retention eapadty for a 90 minute fire 
on the site, assuming an extreme rainfall event concurrently, as the calculated 
contaminated finwater volume for this event, as shown in the previous 
section is 618.42m'. The pond will be constructed of a water-tight membrane 
and have sloping sides. 

Along with the fire water retention pond, all storage tanks and areas on the 
site will be bunded to the required capacity. The EPA industry standard for 
bunding is; 110% the volume of the largest tank within the bunded area or 
25% of the total volume to be contained in the bunded area, whichever is the 
greater. The site will comply with this standard. 

For small fires, the company will have on site a supply of containment booms 
to contain the fire within small areas. 

14. Fire Water Retention Risk Management Programme 

The sib will b designed so that all chemieal amas am adequably 
bunded. 
A fire water retention pond of 707m' capacity will be provided by the site. 
The drainage system will be set up so surfaca wafer drainage from the 
southern pert of th site will be kept separate from the surface water 
drainage from the northern side. 
The drainage system will be designed so that that the final discharge 
location from the site a n  be dosed and M e r  can be divefted to the 
f i w r  containment pond. 
Water W s  in the pond will be managed to ensure th8t there Is a 
suflident volume avafleble In a fire incident. 
Containment fw small f idp i l l s  will be done via spil1 kits on the slte 
(containment booms). 
Once the a b  has been constructed, all required safety documents and 
emergency response procedures will be put in place to ensw formal 
management of emergency events. 
All required staff will be trained in safety and emergency procedu~. 
Kerbing will be placed b e b n  impermeable roads and cBr parks and 
permeable grass areas, to direct 8 ~ ~ 8 8 s  surface watef fatling on the site to 
surface wabr drains. 
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