
No. 3 Tara Court, 

l.biz 

Mr. Kieran O’Brien 
Senior Inspector 
EPA Regional Inspectorate 
Inniscarra 
Co. Cork 

13 April 2005 

e Re: KTK Landfill / Waste Licence Review / Register No 81-3 

Dear Kieran, 

Further to your meeting with Mr. Michael Bergin (KTK Landfill) and Mr. 
Geoff Parker (ERML) on the lSth February 2005 at the KTK Landfill, 
Brownstown, Kilcullen, Co Kildare please find following our responses to 
your enquiries in relation to: 

l The most recent landfill gas monitoring results at the site, 

l An overview of the current and proposed gas management plan for 
the site; 

l Emission data from the combustion engines and flares; 

l Disposal of leachate. 

Furthermore copies of the following reports have been attached to this 
report: 

l Report on Air emission testing and Dispersion modelling of three 
Landfill flares located in KTK Landfill, Kilcullen, Co. Kildare. (Odour 
Ireland, April 2005); 

l Specified Engineering Works Report in relation to the Gas Utilisation 
Plant (April 2004), and; 

l Supplementary Report on Proposed Gas Utilisation Plant (October 
2004) m 

Directors - G.F. Parker & P. van der Werf l Registered in Ireland No. 297875 l Registered Office: Trident House, Dublin Road, Naas. 
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1.0 PROPOSED EMISSION LIMIT VALUES FOR WL 81-3 

1.1 Emissions from Gas Utilisation Plant 

Emission values (for parameters as per Schedule C.5 of Waste Licence 
Register No 81-2) for the gas utilisation engines are depicted in the 
following Table 1. These emission values are compared against emission 
limit values specified in TA Luft (2002), Waste Licence Register No 81-2 
and two recently issued EPA Waste Licence ELV’s for Gas Utilisation Plant 
(WL 4-2 and WL 26-2). 

The proposed ELV”s are as per WL 26-2. Table 1 indicates that the ELV’s 
for Carbon Monoxide, TA Luft Class l-3 parameters and Hydrocarbons in 
Waste Licence 81-2 would require alteration as per more recently issued 
Waste Licence Register No 4-2 and 26-2. 

.Table 1: Emissions and ELV’s from the Gas Utilisation Plant in mg/m3. 

I I Fmhsinn I imit Vahmc I FI V\ 

Deutz 
620 ‘) 

162 

- - . . . - - . - . .  -  .  .  .  .  .  . ,  m . . . w . - -  \ - - r ,  

TA Luft WL WL 2%! 
2002 81-2 4-2 proposed 

KTK ELV’s 
1,000 500 500 500 

1 855 1 1,000 1 650 1 1.400 I 1.400 1 CO’ 

PMio, 

TA Luft Classll 

TA Luft Class 3 

TA Lue,‘c+ 3 

Hydrogep~~ldride 

Hydrogen l+qr>ii’e 

’ Hydrocafqqns 

n/d 
n/d 

n/d 

n/a 
- 

1) 

- 

1 

- 

.,ooo 2, 
75 3, 

50 - 
5 

n/a 

1,000 2, 
75 3, H SO 

5 

n/a - 
n/d =-No data available / n/a = Not Applicable 

1) TA Luft (2002) does not specify ELVIS for Class l-3 Organic compounds for combustion plants. 
2) ELV for Total Volatile Organic Compounds (VOC). 
3) ELV for non-Methane VOC’S. 
4) Emissions from Deutz 620 engine located at Kinsale Rd Landfill, Cork. Emissions from 12th July 

2002, reported by EURO Environmental Services.. 

1.2 Emissions from Gas Flare 

The manufacturer (HAASE) has indicated that the l,500m3/hr enclosed 
high temperature flare at the KTK Landfill facility meets all existing’ 
emission requirements set by the Irish EPA: C0<50mg/m3, 
NO,< 150mg/m3, 0.3 sec. retention time and a burning temperature of 
1,000 - 1,200 OC. 

The following Table 2 indicates the emission values for the l,500m3 
enclosed high temperature HAASE flare. These emission values are 
compared against TA Luft (2002), Waste Licence Register No 81-2 and 

,some recently issued EPA Waste Licence ELV’s for flares (WL 4-2 and WL 
26-2). 

Directors: G.F. Parker and P. van der Werf! Registered in Ireland No. 297875 !  Registered Office: Trident House, Dublin Road, Naas Page 2 of 7 
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Table 2: Emissions from the flare in mg/m3. 
I Emission Limit Values ‘=’ “’ 

<; n/a 130 n/a n/a 
1, 20 .’ 

TA LuftCi,asB 2 n/a n/a 100 n/a n/a 
3, ” 150 

,Jpride, 20.4 l) - 50 50 50 

< 6 

TA Luft h+ 

Hydrogkn, Ch 

Hydko$eh Flkpridey ’ 

Hydroc#Bdn 

8.13 ! 5 5. 5 

IS’ 

TotalGrganik!CWbow , 

n/d 

n/d 

10 

n/a 

n/a 
10 

n/a 
10 

n/d = No data available / n/a = Not Applicable 
1) Represents analytical data for total Chloride. Data obtained by GAS Energy Ltd in March 2004. 

21 Represents analytical data for total Fluoride. Data obtained by GAS Energy Ltd in March 2004. 
3) Information supplied by the Manufacturer (HAASE). 

2.0 ANALYSIS OF LANDFILL GAS AT KTK LANDFILL 

To date four (4 No) landfill gas samples ha-ve been analysed from the 
source, i.e. from the generated landfill gas at the KTK Landfill site by 
G.A.S. Energietechnologie GmbH. The following Table 3 indicates a 
summary of the main parameters analysed. The complete results have 
been attached at the end of this report. Please refer to attached Drawing 
UK.7655 Rev. C for sample collection locations and details of the current 
gas collection, fields at the site. 

Table 31: Analytical Results of the LFG Samples taken at KTK Landfill by 
G.A.S. Energietechnologie GmbH during 2004. 

Location ‘Phay l-2 Phase 1-2 2) Phay 4-5 Pha;: 1-2 

Parameter 16/01/04 4/03/04 4/03/04 16/12/04 

Methane - CH+ 

Carbon dioxid 

Oxygen - O2 

Nitrogen - N 

Total Chloride 

Total Fluoride 

Samolino ooint at the Hd 
2j Sam&g point at Phase 1 and’2 LFG ring main. 
3) Sampling point at Phase 4 and 5 LFG ring main. 
4) Sampling point at the HAASE 1,500m3 flare. 

It is noted that all samples were taken from the source ,gas, i.e. before 
flare or engine locations to ensure an accurate ‘fingerprint’ of the 
generated gas at the site. 

Directors: G.F. Parker and P. van der Werf I Registered in Ireland No. 297875 !  Registered Office: Trident House, Dublin Road, Naas Page 3 of 7 
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3.0 GAS MANAGEMENT PLAN 

3.1 Current Situation 

The current Landfill Gas Management System comprises 23 No landfill gas 
collection boreholes and 21 No side slope risers. These are connected to 
the gas ring main, which is installed around the perimeter of the site at 
the northern, eastern and southern part of the site. The ring main 
competition works were carried out in April 2005. Refer to Drawing 
KTK/655 Rev. C for details of the gas extraction system. 

Furthermore two enclosed 1500m3 flares (one permanent the other hired 
since January 2005), one enclosed 500m3 flare and two open 500m3 flares 
are situated at the site in order to collect and flare the landfill gas 
produced at the site. 

It is noted that a gas collection pipe connection has been installed to the 
neighbouring Kildare County Council landfill Silliot Hill for flaring and 
utilisation purposes. Current export rate is at approximately 1,000m3/hr 
(February/March 2005). The connection to Silliot Hill landfill acts as a 
short term backup capacity for KTK gas collection system. 

Refer to the following Table 4 for details of the flaring rates. In summary 
the current gas collection and flaring rate at the KTK Landfill site is 
approximately 3,184 m3/hr. 

Table 4: Details of the KTK Landfill collection and’ flaring capacity in 
February and March 2005. 

Description of Flare 

Export to Silliot Hill LF (t) 1,000 1003 965 1035 1099 931 1169 931 1,000 

TOTAL FLOW (d/hr) 5,500 3,125 3,104 3,013 2,900 3,186 3,167 3,109 3,184 

(p) = Permanent Arrangement 
(t) = Temporary Arrangement 

3.2 Proposed / Future Situation 

The KTK Landfill is currently evaluating proposals to purchase two new 
landfill gas flaring systems to the KTK Landfill site: one 2,500 m3/hr and 
one 1,500 m3/hr flaring system. These new flaring systems would replace 
the temporary three 500 m3 flares (two open and one enclosed) and one 
1,500 m3/hr hired ground flare. With the proposed system in place the 
future flaring capacity at the site will be 5,500 m3/hr. 

Furthermore currently two landfill gas combustion engines have been 
installed at’ the site (Type - TBG 620 Vl6 K - manufactured by Deutz 
Energy GmbH in Mannheim, Germany) each capable of generating IMW of 
power. A third engine has been planned for the later part of 2005. 

Directors: G.F. Parker and P. van der Werf !  Registered in Ireland No. 297875 !  Registered Office: Trident House, Dublin Road, Naas Page 4 of 7 
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According to the manufacturer each engine will utilise, at a 50% Methane 
(CH4) concentration, 650 m3/hr of landfill gas. In the future the total 
utilisation capacity at the site will be 1,950 m3/hr. 

The future combined flaring and utilisation capacity at the site will be at 
the end of 2005 7,500 m3/hr. 

4.0 EMISSiON DATAFORTHE DEUTZENGIblES 

Three separate, purpose built and environmentally controlled containers 
enclosing a landfill gas engine, each capable of generating 1MW of power, 
are planned for the KTK Landfill site. The engines (Type - Tf3G 620 l/16 K) 
are manufactured by Deutz Energy GmbH in Mannheim, Germany. It is 
noted that currently two engines are installed at the site (commencement 
of utilisation estimated at May/June ,2005), third engine being due for 
installation before end of 2005. 

According to the manufacturer each engine will utilise, at a 50% Methane 
(CH4) concentration, 650 m3/hr of landfill gas. The stack (diameter 0.5 
metres) height of each container is approximately 5 metres from ground 
level. 
The emission values from the engines were discussed in our 
“Supplementary Report on Proposed Gas Utilisation Plant” submitted to 
the Agency’s for its agreement in October 2004, which is attached at the 
end of this report. The Agency acknowledged this report and gave it’s 
agreement to the SEW proposals by email dated 12th November 2004. 

It should be noted that the engine emissions depend of the source gas - 
for this reason no emission data exist at this point in time for the gas 
utilisation engines at KTK Landfill. Furthermore discussions were carried 
out with the engine manufacturer Deutz, who have confirmed that the 
engines will meet the current emission guidelines (Waste Licence 81-2 
and TA Luft 2002) - see attached data sheet in Appendix 2. 

The following Table 5 indicates emission concentrations for CO and NOx 
from similar Deutz engines located at Kinsale Road Landfill in 
analysis was prepared for Irish Power Systems in July 2002. 

Table 5: CO and NOx concentrations at Deutz engines located 
Road Landfill in Cork. 

Cork. The 

at Kinsale 

CO (at 5% Oxygen) 
in mg/m3 

NOx (at 5% Oxygen) 
in mg/m3 . 

Engine TV1 688 162 

Engine TV2 855 119 

The results in Table 5 indicate that the Deutz engines are able to comply 
with the emission limit values stipulated in more recently issued waste 
licences for CO (1,400 mg/m3) and NOx (500 mg/mg3). It is noted that 
source gas analysis was not available for this report, i.e. an evaluation of 
the effectiveness of the engine emission destruction removal efficiency 
(DRE) could not be carried out. 

Directors: G.F. Parker and P. van der Werf !  Registered in Ireland No. 297875 !  Registered Office: Trident House, Dublin Road, Naas Page 5 of I 
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5.0 EMISSIONS FROMTHE ON-SITE FLARES 

- 
a 

An efficiency test was carried out at following on-site flares on the 22nd 
February 2005: 

l HAASE 1,500 m3 groundflare (permanent) 
l HAASE 500 m3groundflare (temporary - leased) 
l ORGANICS 1,500 m3 groundflare (temporary - leased) 

The following Table 6 indicates the results of main parameters - the 
complete report of results is enclosed. 

Table 6: Emission data from on-site 
i5iftfH 

flares (22 

HbiASE 1500 
(permanent) 

6.25 

23.18 

233.12 

12.43 

6.22 

February 2005). 

m 

7.21 6.58 

j---z&f 

ORGANICS 
500 (leased) 

126.63 

129.45 

21.18 

5.09 

The report prepared by Odour Ireland indicates following conclusions: 
l Airflow rate measurement was not carried out in accordance with 

the required standards due to sample port restrictions and airflow 
rate measurement location. A theoretically exhaust flue gas volume 
was calculated. 

l NO,, SOz, CO, OZ, HCI, HF and TOC monitoring and analysis was 
carried out in accordance with specified requirements; 

@ 

0 

l All data is presented as Oxygen corrected to,5% (v/v); 

l A worst case dispersion modelling assessment was carried out using 
the recommended US EPA Screen 3 dispersion model. Those 
monitored parameters that have established maximum GLC limits 
are within these values; 

l Carbon monoxide (CO) emission rates are higher in the HAASE 500 
and ORGANICS 1500 flare burner exhaust, it is suggested that the 
destruction removal efficiency (DRE) for methane is reduced. 
Servicing of the flare burners and supplying a greater gas supply to 
the ORGANICS 1500 flare should eliminate this problem and 
maintain higher operating temperatures within the flare burner; 

t As carbon monoxide (CO) concentrations are low in the exhaust flue 
gas of the HAASE 1500 (i.e. in the order of 6.75 mg mT3), it is 
suggested that this landfill flare is attaining a high DRE for methane 
destruction. 

It is noted that since the Odour Ireland visit and sample collection at KTK 
Landfill site the ORGANICS 1500 flare has been overhauled and the 
HAASE 500 overhaul is scheduled. It is believed that these flares will then 
comply with the given ELV’s. Furthermore it is noted that these flares are 
only temporary and that the licensee is planning to replace these flares 
with a larger ca’pacity flaring system in the near future (see section 3.2). 

Directors: G.F. Parker and P. van der Werf !  Registered in Ireland No. 297875 !  Registered Office: Trident House, Dublin Road, Naas Page G of 7 
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6.0 DISPOSAL OF LEACHATE 

Further to the discussions at the on-site meeting (on the 15 February 
2005) in relation to leachate disposal, it is still the intention of KTK Landfill 
to discharge into the Kilcullen foul drainage system. Hence, KTK Landfill 
wishes to have Condition 6.6 of Waste Licence Register No 81-2 retained 
in the revised licence. 

If you have any queries please do not hesitate to contact Mr. Geoff Parker 
or the undersigned. 

Yours sincerely, 

a 

c’L/-c” 

Thomas Vainio-Mattila, MSc. 

Cc: Mr. Michael Bergin (KTL Landfill) 

APPENDICES: 

l 

a 

Appendix 1 Landfill Gas Analysis - KTK Landfill 

Appendix 2 Deutz Engine Emissions - Manufacturers details 

Appendix 3 Drawing KTK/655 Rev. C 

Folio wing reports are attached: 

KTK Landfill flares - Efficiency test results 

SEW - April 2004 

SEW - October 2004 

Directors: G.F. Parker and P. van der $erf !  Rehstered in Ireland No. 297875 !  Registered Office: Trident House, Dublin Road, Naas Page 7 of 7 
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APPEhlDIX I j 

Landfill Gas Analysis - KTK Landfill 
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KTK Landfill Landfill gas - 
Sample description Gas type 

Sample at 1.500 flare, high press. side 
Further information 

Umweltanalytik RUK GmbH Im Paesch 54340 Longuich 

G.A.S. Energietechnologie GmbH 
Herr Simon 
Hessenstr. 57 

D-47809 Krefeld 

Umweltanalytik 
Umweltanalytik RUK GmbH 

Im Paesch D-54340 Longuich 
Tel. 06502-9339-o (Fax -29) 

E-Mail: ruk@umweltueberwachung.de 
Internet: www.umweltueberwachung.de 

www.deponiegas.com 

Results former samples 

Total Sulphur mglm3, 804 1.880 

n. d. = not determined, n. a. = not applicable Gasbag 2,5 I Linde Gasbeutel 
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KTK Landfill Landfill gas 
Sample description Gas type 

Gas sample Cell 4 + 5 at ring main pi.pe . 
Further information 

Umweltanalytik RUK GmbH Im Paesch 54340 Longuich 

G.A.S. Energietechnologie GmbH 
Herr Simon 
Hessenstr. 57 

D-47809 Krefeld 

Umweltanalytlk 
Umweltanalytik RUK GmbH 

Im Paesch D-54340 Longuich 
Tel. 06502-9339-o (Fax -29) 

E-Mail: ruk@umweltueberwachung.de 
Internet: www.umweltuebenvachung.de 

www.deponiegas.com 

Results former samples 

f$jp&#& gg@pTy#“g$>; 
&dP s&,r’rk $% rid T, 4, 

Total Sulphur ,, mg/m3, 1.530 4.250 

n. d. = not determined, n. a. = not applicable Gasbag 2,5 I Linde Gasbeutei 
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KTK Landfill . Landfill gas 
Sample description Gas type 

Gas sample Cell 1 + 2 at ring main pipe 
Further infotiation 

Umweltanalytik RUK GmbH Im Paesch 54340 Longuich 

G.A.S. Energietechnologie GmbH 
Herr Simon 
Hessenstr. 57 

D-47809 Krefeld 

Umweltanalytik 
Umweltanalyiik RUK GmbH 

Im Paesch D-54340 Longuich 
Tel. 06502-9339-o (Fax -29) 

E-Mail: ruk@umweltuebenvachung.de 
Internet: www.umweltueberwachung.de 

www.deponiegas.com 

Results former samples 

fl. d. = not determined, n. a. = not applicable Gasbag * 2,5 I Linde Gasbeutel 
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KTK Landfill Landfill gas 
Sample description Gas type 

Sample point at 1.500 Flare 
Further information 

Umweltanalytik RUK GmbH Im Paesch 1 54340 Longuich 

G.A.S. Energietechnologie GmbH 
Herr Simon 
Hessenstr. 57 

D-47809 Krefeld 

Umweltanalytik. 
Umweltanalytik RUK GmbH 

Im Paesch D-54340 Longuich 
Tel. 06502-9339-O (Fax -29) 

E-Mail: ruk@umweltueberwachung.de 
Internet: www.umweltueberwachung.de 

www.deponiegas.com 

Results former samples 

Total Sulphur mglmf, n. b. n. b. 804 

n. d. = not determined, n. a. = not applicable _ Gasbag 2,5 I Linde Gasbeutel 
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*  

”  .  

AiWENDIX 2 

* Deutz Engine Emissions - Mantifadturers Details. 

I  
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inquiry G.A.S. Calculation of heat ballance without guarantee1 
2 
3 2 l/03/2005 

4 Engine-Type 
5 Speed 
6 Wanted power 
7 Conditions 
8 Altitude 
9 intake air temperature 

10 Relative air humitity 
11 Intercooler water temp. 
12 Glycol concentration (LLK) 
-13 Cooling water inlet temp. 
14 Cooling water outlet temp. 
15 Exhaust gas outlet temp. 
16 Exhaust gas back pressure 
17 NOX-limit 

18 Type of gas 
19 Methane number MZ 
20 Lower heating value Hu 
21 Min. air demand 
22 Spec. exhaust volume 
23 C02/Hu 
24 Gas density 
25 Results of simulation 
26 
27 Power 
28 Speed 
29 Consumption 
30 
31 Cyl. cooling water heat 
32 Oil cooling heat 
33 Exh. gas pipe cool. water heat 
34 Intercooler high temp. heat 
35 Intercooler low temp. heat 
36 Exhaust heat total 
37 Sum of useable exhaust heat 
38 Radiation heat 
39 Unburned 
40 
41 Combustion air mass flow 
42 Exhaust mass flow’ 
43 Exhaust temperature 
44 Lambda factor 
45 Sum of useful heat 
46 Utility rate 
47 Efficiency 

CO.Emissions ** mg/m3 (5% 62) c 1000 < 1000 
HC Emissions ** mg/m3 c 1000 < 1000 
NMHC Emissions ** mg/m3 < 150 Cl50 

Gas analysis does not meet TR 0199-99-3017 requirements 
Dimensions 

TBG620WV16K TBG620&16K TBG620WV16K 
o-” K. K. K. 

l/min 1500 1500 1500 
kW 1140 855 570 

6”, 
% 

“C 
% 

“C 
“C 
“C 

mbar 
mg/mSN 5% 02 

11-11 
“-” 

kWh/m3 
ma/m3 
m3/m3 

%/(kWh/m3) 
kg/m3 

100 100 100 
25 25 25 
60 60 60 
50 50 50 
33 33 33 
80 80 80 
90 90 90 

150 150 150 
50 40 25 

500 500 500 
act. to gas act. to gas act. to gas 

analysis analysis analysis 
162.6 162.6 162.6 

4.2860 4.2860 4.2860 
4.0655 4.0655 ‘4.0655 
5.0138 5.0138 5.0138 
8.8711 8.8711 8.8711 
1.2991 1.2991 1.2991 

kW 1140 855 
l/min 1500 1500 

kW *5% 2962 2314 

kW *8% 
kW *8% 
kW zt8% 
kw’ *8% 
kW *8% 
kW zt8% 

‘kW i8% 
kW zt8% 
kW zt8% 

797 647 

570 
1500 
1670 

501 

89 60 34 
854 678 496 
663 530 389 

56 56 56 
25 20 14 

kg/h zt8% 
kg/h rt8% 
“C f  8% 
II II - 58% 
kW &8% 

11-u 
m-t, 

4553 3533 2543 
5451 4234 3050 
532 542 549 

1.2533 1.2447 1.2418 
1460 1176 890 

0.8779 0.8777 0.8741 
0.3849 0.3695 0.3413 

c 1000 
‘4 1000 

<I50 

** Exhaust emission results depend on landfill gas, actual engine valve condition and 
engine adjustments (ignition, receiver temperature, Lambda factor) 
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APPENDIX3 

Drawing KTK/655 Rev. C 
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