Summary of Chemical Analysis

Water Samples
Our Ref 17-15582-1
Client Ref 4159
Contract Title Lundwood WwTW

4 DETS

Lab No| 1257729| 1257732
Sample ID BHO3 BHO09
Depth 5.00 7.00
Other ID 44 35
Sample Type EW EW
Sampling Date| 31/10/17| 01/11/17
Sampling Time n/s n/s

Test Method LOD  Units
Fluoranthene DETSC 3304 0.01 ug/| 0.01 <0.01
Pyrene DETSC 3304 0.01 ug/| 0.02 <0.01
Benzo(a)anthracene DETSC 3304 0.01 ug/l <0.01 <0.01
Chrysene DETSC 3304 0.01 ug/| <0.01 <0.01
Benzo(b)fluoranthene DETSC 3304 0.01 ug/l <0.01 <0.01
Benzo(k)fluoranthene DETSC 3304 0.01 ug/| <0.01 <0.01
Benzo(a)pyrene DETSC 3304 0.01 ug/l <0.01 <0.01
Indeno(1,2,3-c,d)pyrene DETSC 3304 0.01 ug/| <0.01 <0.01
Dibenzo(a,h)anthracene DETSC 3304 0.01 ug/| <0.01 <0.01
Benzo(g,h,i)perylene DETSC 3304 0.01 ug/| <0.01 <0.01
PAH Total DETSC 3304 0.04 ug/| 0.11 <0.04

Phenols

Phenol - Monohydric DETSC2130 | 100 ug/ll <100 <100

Key: * -not accredited. n/s -not supplied.
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WASTE ACCEPTANCE CRITERIA TESTING

ANALYTICAL REPORT

Our Ref 17-15582-1
Client Ref 4159
Contract Title Lundwood WwTW
Sample Id BH02 6 0.50

eDETS

Sample Numbers 1257722 1257733 1257734
Date Analysed 17/11/2017

WAC Limit Values
Test Results On Waste T E— azardous
Determinand and Method Reference Units Result Waste Waste
DETSC 2084* Total Organic Carbon % 1.2 3 5 6
DETSC 2003# Loss On Ignition % 3.9 n/a n/a 10
DETSC 3321# BTEX mg/kg <0.04 6 n/a n/a
DETSC 3401# PCBs (7 congeners) mg/kg <0.01 1 n/a n/a
DETSC 3311# TPH (C10 - C40) mg/kg <10 500 n/a n/a
DETSC 3301 PAHs mg/kg 2.1 100 n/a n/a
DETSC 2008# pH pH Units 8.0 n/a >6 n/a
DETSC 2073* Acid Neutralisation Capacity (pH4) mol/kg <1 n/a TBE TBE
DETSC 2073* Acid Neutralisation Capacity (pH7) mol/kg <1 n/a TBE TBE
WAC Limit Values
Test Results On Leachate Limit values for LS10 Leachate
. Conc in Eluate ug/! || Amount Leached mg/kg Inert Hazardous
Determinand and Method Reference > e ™ 510 | Waste SNRHW Waste
DETSC 2306 Arsenic as As 2.2 1.4 0.004 0.015 0.5 2 25
DETSC 2306 Barium as Ba 9.4 4.4 <0.02 <0.1 20 100 300
DETSC 2306 Cadmium as Cd <0.03 <0.03 <0.004 <0.02 0.04 1 5
DETSC 2306 Chromium as Cr 1.3 0.5 <0.02 <0.1 0.5 10 70
DETSC 2306 Copper as Cu 4.7 2.2 0.009 0.026 2 50 100
DETSC 2306 Mercury as Hg 0.04 0.02 <0.0004 <0.002 0.01 0.2 2
DETSC 2306 Molybdenum as Mo <11 <11 <0.02 <0.1 0.5 10 30
DETSC 2306 Nickel as Ni 1.2 <0.5 <0.02 <0.1 0.4 10 40
DETSC 2306 Lead as Pb 2.3 0.79 <0.01 <0.05 0.5 10 50
DETSC 2306 Antimony as Sb 0.74 0.33 <0.01 <0.05 0.06 0.7 5
DETSC 2306 Selenium as Se 0.41 <0.25 <0.006 <0.03 0.1 0.5 7
DETSC 2306 Zinc as Zn 4.9 1.4 0.01 0.02 4 50 200
DETSC 2055 Chloride as Cl 3900 2500 <20 <100 800 15,000 25,000
DETSC 2055* Fluoride as F 550 270 1.1 3.15 10 150 500
DETSC 2055 Sulphate as SO4 6600 2300 <20 <100 1000 20,000 50,000
DETSC 2009* Total Dissolved Solids 47000 22000 94 260.1 4000 60,000 100,000
DETSC 2130 Phenol Index <100 <100 <0.2 <1 1 n/a n/a
* Dissolved Organic Carbon 12000 5000 24 61.2 500 800 1000
Additional Information TBE - To Be Evaluated
DETSC 2008 pH 6.8 7.7 SNRHW - Stable Non-Reactive
DETSC 2009 Conductivity uS/cm 67.1 31.2 Hazardous Waste
* Temperature* 16 19
Mass of Sample Kg 0.140
Mass of dry Sample Kg 0.123
Stage 1
Volume of Leachant L2 0.23
Volume of Eluate VE1 0.198
Stage 2
Volume of Leachant L8 0.987
Volume of Eluate VE2 0.92

Disclaimer:

Values are correct at time of issue.

The WAC limit values are provided for guidance only. DETS does not accept responsibility for errors or omissions.
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WASTE ACCEPTANCE CRITERIA TESTING

ANALYTICAL REPORT

Our Ref 17-15582-1
Client Ref 4159
Contract Title Lundwood WwTW
Sample Id THO06 6 0.60

eDETS

Sample Numbers 1257727 1257735 1257736

Date Analysed 17/11/2017

WAC Limit Values
Test Results On Waste T E— azardous
Determinand and Method Reference Units Result Waste Waste
DETSC 2084* Total Organic Carbon % 11 3 5 6
DETSC 2003# Loss On Ignition % 3.1 n/a n/a 10
DETSC 3321# BTEX mg/kg <0.04 6 n/a n/a
DETSC 3401# PCBs (7 congeners) mg/kg <0.01 1 n/a n/a
DETSC 3311# TPH (C10 - C40) mg/kg 140 500 n/a n/a
DETSC 3301 PAHs mg/kg <1.6 100 n/a n/a
DETSC 2008# pH pH Units 9.8 n/a >6 n/a
DETSC 2073* Acid Neutralisation Capacity (pH4) mol/kg <1 n/a TBE TBE
DETSC 2073* Acid Neutralisation Capacity (pH7) mol/kg <1 n/a TBE TBE
WAC Limit Values
Test Results On Leachate Limit values for LS10 Leachate
. Conc in Eluate ug/! || Amount Leached mg/kg Inert Hazardous
Determinand and Method Reference > e ™ 510 | Waste SNRHW Waste
DETSC 2306 Arsenic as As 2.2 1 0.004 0.012 0.5 2 25
DETSC 2306 Barium as Ba 36 5.8 0.07 0.11 20 100 300
DETSC 2306 Cadmium as Cd <0.03 <0.03 <0.004 <0.02 0.04 1 5
DETSC 2306 Chromium as Cr 0.88 <0.25 <0.02 <01 0.5 10 70
DETSC 2306 Copper as Cu 6 2.1 0.012 0.027 2 50 100
DETSC 2306 Mercury as Hg 0.02 <0.01 <0.0004 <0.002 0.01 0.2 2
DETSC 2306 Molybdenum as Mo <11 <11 <0.02 <0.1 0.5 10 30
DETSC 2306 Nickel as Ni 2.8 0.7 <0.02 <0.1 0.4 10 40
DETSC 2306 Lead as Pb 1.3 0.38 <0.01 <0.05 0.5 10 50
DETSC 2306 Antimony as Sb 13 0.64 <0.01 <0.05 0.06 0.7 5
DETSC 2306 Selenium as Se 0.75 <0.25 <0.006 <0.03 0.1 0.5 7
DETSC 2306 Zinc as Zn 5.4 1.9 0.011 0.025 4 50 200
DETSC 2055 Chloride as Cl 4800 2600 <20 <100 800 15,000 25,000
DETSC 2055* Fluoride as F 260 <100 0.52 0.43 10 150 500
DETSC 2055 Sulphate as SO4 19000 4500 38 <100 1000 20,000 50,000
DETSC 2009* Total Dissolved Solids 120000 30000 240 447.2 4000 60,000 100,000
DETSC 2130 Phenol Index <100 <100 <0.2 <1 1 n/a n/a
* Dissolved Organic Carbon 11000 4200 22 53.1 500 800 1000
Additional Information TBE - To Be Evaluated
DETSC 2008 pH 6.6 7.3 SNRHW - Stable Non-Reactive
DETSC 2009 Conductivity uS/cm 168 42.6 Hazardous Waste
* Temperature* 16 19
Mass of Sample Kg 0.140
Mass of dry Sample Kg 0.124
Stage 1
Volume of Leachant L2 0.231
Volume of Eluate VE1 0.202
Stage 2
Volume of Leachant L8 0.988
Volume of Eluate VE2 0.92

Disclaimer:

Values are correct at time of issue.

The WAC limit values are provided for guidance only. DETS does not accept responsibility for errors or omissions.
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Summary of Asbestos Analysis
Soil Samples

Our Ref 17-15582-1

Client Ref 4159

Contract Title Lundwood WwTW

4% DETS

Lab No Sample ID Material Type Result Comment* Analyst

1257723 BH02 9 0.80 SOIL NAD none D Wilkinson
1257727 THO6 6 0.60 SOIL NAD none D Wilkinson
1258038 THO3 8 1.00 SOIL NAD none D Wilkinson

not included in laboratory scope of accreditation.

Crocidolite = Blue Asbestos, Amosite = Brown Asbestos, Chrysotile = White Asbestos. Anthophyllite, Actinolite and Tremolite are other forms of Asbestos.
Samples are analysed by DETSC 1101 using polarised light microscopy in accordance with HSG248 and documented in-house methods. NAD = No Asbestos
Detected. Where a sample is NAD, the result is based on analysis of at least 2 sub-samples and should be taken to mean 'no asbestos detected in sample'. Key: * -
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Contract Lundwood WwTW

Containers Received & Deviating Samples

&4 DETS

Information in Support of the Analytical Results

Our Ref 17-15582-1
Client Ref 4159

Inappropriate
Date container for
LabNo  Sample ID Sampled Containers Received Holding time exceeded for tests tests
1257718 BHO1 0.20 SOIL 31/10/17 |GJ 250ml x2, GJ 60ml x2, PT 1L x2
1257719 BHO1 0.40 SOIL 31/10/17 |GJ250mlx2, G) 60mIx2, PT1Lx2 |pH + Conductivity (7 days)
1257720 BH01 0.70 SOIL 31/10/17 |G) 250ml x2, GJ 60ml x2, PT 1L x2
1257721 BH02 0.20 SOIL 30/10/17 |GJ 250ml x2, GJ 60ml x2, PT 1L x2
1257722 BHO02 0.50 SOIL 30/10/17 |GJ 250ml x2, G) 60mIx2, PT1Lx2 |pH + Conductivity (7 days)
1257723 BHO02 0.80 SOIL 30/10/17 |GJ 250ml x2, G) 60ml x2, PT 1L x2
1257724 BH02 1.50 SOIL 30/10/17 |GJ 250ml x2, GJ 60ml x2, PT 1L x2
1257725 BHO02 2.50 SOIL 30/10/17 |GJ250ml x2, G) 60mlIx2, PT1Lx2 |pH + Conductivity (7 days)
1257726 BHO03 3.50 SOIL 31/10/17 |GJ 250ml x2, G) 60mlIx2, PT1Lx2 |pH + Conductivity (7 days)
1257727 THO6 0.60 SOIL 01/11/17 |GJ250mlx2, G) 60mlIx2, PT1Lx2 |pH + Conductivity (7 days)
1257728 THO6 1.20 SOIL 01/11/17 |GJ250ml x2, G) 60mlx2, PT1Lx2 [pH + Conductivity (7 days)
1257729 BHO3 5.00 WATER 31/10/17 |GB 1Lx2 Cyanide/Mono pHoh (7 days)
1257730 BHO07 1.10 SOIL 02/11/17 |G)250ml x2, GJ 60mlx2, PT1Lx2 [pH + Conductivity (7 days)
1257731 BH09 1.50 SOIL 01/11/17 |GJ250ml x2, G) 60mlI x2, PT1Lx2 |pH + Conductivity (7 days)
1257732 BHO09 7.00 WATER 01/11/17 |GB1Lx2 Cyanide/Mono pHoh (7 days)
1257733 BHO02 0.50 LEACHATE 30/10/17 |GJ 250ml x2, GJ 60ml x2, PT 1L x2
1257734 BHO02 0.50 LEACHATE 30/10/17 |G) 250ml x2, GJ 60ml x2, PT 1L x2
1257735 THO6 0.60 LEACHATE GJ 250ml x2, G) 60mI x2, PT1Lx2 |Sample date not supplied
1257736 THO6 0.60 LEACHATE G) 250ml x2, G) 60ml x2, PT1Lx2  |Sample date not supplied
1258038 THO3 1.00 SOIL 01/11/17 |GJ250ml x2, G) 60ml x2, PT1Lx2 [pH + Conductivity (7 days)
1258039 THO3 1.70 SOIL 01/11/17 |GJ 250ml x2, GJ 60ml x2, PT 1L x2
1258040 TH-05 0.50 SOIL 01/11/17 |GJ 250ml x2, G 60ml x2, PT 1L x2
1258041 THO3 1.00 LEACHATE 01/11/17 |GJ 250ml x2, GJ 60ml x2, PT 1L x2
1258042 THO3 1.00 LEACHATE 01/11/17 |G) 250ml x2, GJ 60ml x2, PT 1L x2
1258095 THOS 1.20 SOIL 01/11/17 |GJ 250ml x2, G 60ml x2, PT 1L x2
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&4 DETS

Information in Support of the Analytical Results

Our Ref 17-15582-1

Client Ref 4159

Contract Lundwood WwTW
Key: G-Glass P-Plastic J-Jar T-Tub B-Bottle
DETS cannot be held responsible for the integrity of samples received whereby the laboratory did not undertake the sampling. In this instance samples received may
be deviating. Deviating Sample criteria are based on British and International standards and laboratory trials in conjunction with the UKAS note 'Guidance on
Deviating Samples'. All samples received are listed above. However, those samples that have additional comments in relation to hold time, inappropriate containers
etc are deviating due to the reasons stated. This means that the analysis is accredited where applicable, but results may be compromised due to sample deviations. If
no sampled date (soils) or date+time (waters) has been supplied then samples are deviating. However, if you are able to supply a sampled date (and time for waters)
this will prevent samples being reported as deviating where specific hold times are not exceeded and where the container supplied is suitable.

Soil Analysis Notes

Inorganic soil analysis was carried out on a dried sample, crushed to pass a 425um sieve, in accordance with BS1377.

Organic soil analysis was carried out on an 'as received' sample. Organics results are corrected for moisture and expressed on a dry weight basis.

The Loss on Drying, used to express organics analysis on an air dried basis, is carried out at a temperature of 28°C +/-2°C.

Disposal
From the issue date of this test certificate, samples will be held for the following times prior to disposal :-

Soils - 1 month, Liquids - 2 weeks, Asbestos (test portion) - 6 months
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Derwentside Environmental Testing Services

Quality Control

Quality Systems.

Derwentside Environmental Testing Services employs numerous measures to ensure
high levels of confidence in the results produced. Our laboratory has been accredited by
the United Kingdom Accreditation Service (UKAS) since its inception and operates in .
full compliance with the internationally recognised standard ISO17025 and the JICERTS
Environment Agency’s MCERTS (Monitoring & Certification Scheme) standard for mmmmss
soils and waters, which provides greater assurance to all parties of the reliability of data

from chemical analysis.

N

To obtain a copy of our full UKAS schedule visit the UKAS website at www.ukas.org
and search for our laboratory number 2139.

2139

Proficiency Testing Schemes.

DETS participates in nine external proficiency testing schemes in order to monitor and ensure the
continuing quality of analysis. These schemes are:

RICK

Internal Quality Control.

DETS runs a strict internal quality control system. A minimum of 5% of all samples that undergo
analysis in our laboratories are quality control samples. This way we can ensure a high level of
confidence in all of the analytical data produced. In addition, MCERTS accredited tests must meet
strict, ongoing limits for precision and bias in order to maintain their accreditation status.

Ref: DETS INFO 003 Issue Date: April 2014 Issue No: v 5.0 Page: 1of1



dets

DETS INFO 001 — ANALYTICAL METHOD SUMMARY

L Title Description Reference LOD e sl
Number Status
Pll"eea::l:ttifm Leaching Test Method for the
P Leachates are prepared as per the NRA (1994) method and Assessment of Contaminated Land,
DETS 036 (NRA Method and as per BS EN 12457 Pa:rse; a—rj}t i?: and two stage leachate Interim Guidance, NRA(1994) n/a Not Accredited
BS EN 12457 .
Parts 1-3) BSEN 12457 Part 12 & 3
ANC is a measure of the buffering capacity of soils and
other waste materials. The analysis measures the amount | Annex B (Preliminary determination of
Acid of acid required to bring the sample to a fixed pH. The the acid/base consumption) - CEN/TC
Neutralisation initial pH of the sample extract must be measured before | 292 — WI 292046 — Characterization of .
DEES 873 Capacity of Soils analysis begins. Analysis is performed by the addition of waste — Leaching behaviour tests — 1.0 molkg Mok Acceedited
and Other Solids acid in conjunction with pH measurement by pH meter Acid and Base neutralization capacity
until the specified pH has been reached as indicated by the test
meter. The result is expressed in mol/kg (dry wt).
PAH is extracted from one litre of filtered water sample by KA Method 550
Low Level PAH | solid phase extraction. PAH is eluted from the SPE column X
DETS 074 by HPLC with DCM evaporated to dryness under nitrogen and The Analyst 2001, 126:1336-1331 0.01ug/L each Not Accredited
Fluorescence redissolved in acetonitrile. Analysis of samples is carried o
out by HPLC fluorescence. Phenomonex Strata X Application 5.0 ug/L Total

Note for PAH by SPE

Issue Date: January 2015

Issue No: V7.0

Issued By: J Coffer
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dets

DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g o er Accreditation
Number Title Description Reference LOD S
S_o_hd sample»s are classified and 1dc_nt1.ﬁed. Sz_unples BS1377-1990 — Soils for Civil
requiring analysis for unstable or volatile determinands are ] .
. - X Engineering Purposes
analysed as received. Samples requiring analysis for stable
Sample Pre- . . .
and non-volatile determinands are dried at <30-C or 50-C, :
DETSC Treatment and - - o The preparation and pre-treatment of .
. depending on requirements. for a minimum of 16hrs . . ] ; n/a Not Accredited
1001 Preparation of X . . - potentially contaminated soils prior to
. (overnight). Dried samples are crushed in a jaw crusher, if - .
Solids . : - . | chemical analysis = MEWAM —2006 —
necessary, and then ground using a mechanical mixer mill .
: f Environment Agency
and sieved through a 250pum sieve to ensure they are (Updated procedure under aration)
homogenous. P pr prep
This method outlines the procedure used to describe soil
DETSC Description of Soil | samples with respect to basic type, predominant colour and . - i .
1002 Sample Type inclusions. The procedure is carried out during the sample 553930 Section 6:1999 =a Hot Acceedned
preparation stage.
This method outlines the procedure used to determine the ;
pETsc | StomeandGlass/ | o 04 Glass/Metal/Plastic content of soil samples. The b . )
1003 Metal / Plastic edure i ied out during th 1 i 0.1% Not Accredited
Content of Soil procecure is camed 0 st‘;‘g“:g ¢ sample preparation BS 1377:1990
Loss on drying is determined by loss of mass on drying in Pracn;al .F_nvu'onmm_ltal Analysis.
. o o . 4 Radojevic & Bashkin. RSC 1999
DETSC Moisture an oven set at 28°C or 50°C. Moisture content is
1004 Content/Loss on determined by loss of mass on drying in an oven set at BS 1377: Part 2:1990 0.1% Not Accredited
Drying of Soil 105°C. The procedure is carried out during the sample } -
preparation stage. DETS drying time study
. . HSG 248 Asbestos: The Analysis
Samplg; are emmed visually for the presence of asbestos Guide for Sampling, Analysis and
containing materials or asbestos fibres. Suspect fibres are
. g . Clearance Procedures. 2005
removed from the sample and examined using polarised
DETSC Asbestos - Bulk light microscopy to deter;ll;rnees whether they are asbestos McCrone W.C.. Asbestos Identification
" i (Second Edition), The McCrone n/a UKAS
1101 Analysis

If no asbestos fibres are identified by the method after an
adequate length of examination time, and after at least two
small pinch samples have been examined, then the sample

may be reported as ‘NAD’ (no asbestos detected).

Research Institute, 1987

LAB 30, Application of ISO/IEC17025
for Asbestos Sampling and Testing,
UKAS, Edition 2, April 2008

Issue Date: January 2015

Issue No: V7.0

Issued By: J Coffer
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method - e Accreditation
Number Title Description Reference LOD Status
HSG 248 Asbestos: The Analysis
Guide for Sampling, Analysis and
Clearance Procedures. 2005
The method of quantification is divided into three : . Gravimetric Analysis:
procedures: Gravimetric analysis, detailed gravimetric HSG264 ?{ssbgs;)sokl;h; gllxavey guide. 0.01% for 1kg sample
Quantification of | analysis and PCOM analysis. The analysis may be affected ? .
DETSC asbestos in soils, by the client’s requirements as determined by contract . . Detailed Gravimetric
1102 loose aggregates review, and by the nature of the asbestos found in the Dﬁvclf;t’o[s‘isg Iv;wc eGﬂ;ﬁ.gllithZ., Analysis: 0.001% for S
and ballast sample, e.g. whether ACMs are present, and whether fibre Addison. J 199”6 Develo g enta.u d 50g sample
bundles large enough to pick out using tweezers are have o i elopm
; validation of an analytical method to . -
been found in the sample. - - PCOM Analysis: 0.001%
determine the amount of asbestos in
soils and loose aggregates. HSE
Contract Research Report NO. 83/1996.
HSE Books
This test involves a sample of the asbestos product being
dried and weighed before being immersed in water for a
period of time. The sample is then removed from the water . . ..
DETSC Asbestos Water and re-weighed. If the amount of water absorbed is <30% Work f‘m'h Materials Comammg_
. . . Asbestos: Approved Code of Practice n/a UKAS
1103 Absorption Test by weight, then the sample should be reported as ‘Not and Guidance. HSE Books. 2006
Licensed’. If >30% water is absorbed then the sample ’ : ’
should be reported as being ‘Licensed’, i.e. an asbestos
material for which a licence is required to work on.
The procedure is based upon Walkley and Black’s method.
Organic matter in soil is oxidised with potassium . i
dichromate in the presence of concentrated sulphuric acid. BSISTEE Fartd = 1990 hictkod 5
DETSC Organic matter The excess dichromate is titrated with ferrous sulphate X i o UKAS
2002 content of soil using diphenylamine as an external indicator. The organic BSISTEEFatd - 1990 % MCERTS(Soils)
matter content is calculated from the amount of dichromate BS 38822007
used during the oxidation process based on an empirical i
relationship.

Issue Date: January 2015

Issue No: V7.0

Issued By: J Coffer
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

DETSC

Soil is ignited at 440C and the amount of sample lost on

BS1377 : Part 3 : 1990 Method 4

UKAS

Loss On Ignition ignition is determined gravimetrically. Other specified 0.01% .
2003 temperatures may be used but are not accredited. BS1377 - Part 1 - 1990 MCERTS(Soils)
Method g e Accreditation
Number Title Description Reference LOD G
Th_e sulpl_late in the soil is dtssolve_d in dilute Py@tocl%lonc BS1377 : Part 3 : 1990 Method 5 Acid Soluble: 0.01%
acid, or in an aqueous extract having a water:soil ratio of
DETSC Sulphate Content 2:1 and the insoluble residue is removed by filtration. BS1377 : Part 1 : 1990 Water Soluble 100mg/1 UKAS
2004 of Soil and Water Waters are also filtered prior to analysis. The sulphate in MCERTS(Soils)
the filtrate is precipitated as barium sulphate which is then BRE SD1: 2005 Concrete in Waters 10me/l
filtered, ignited and weighed. Aggressive Ground ng
The carbonate present in the soil reacts with a known
DETSC Carbonate content | excess of hydrochloric acid liberating carbon dioxide. The BS 1377: Part 1: 1990.
2005 of soil by Rapid acid remaining after the reaction is determined by titration 1% UKAS
Titration against sodium hydroxide. The result is calculated in terms BS 1377: Part 3: 1990: Method 5
of the equivalent proportion of carbon dioxide.
The chloride in the soil is dissolved in water and the
. insoluble material is removed by filtration. Waters are
Water Soluble filtered before analysis
DETSC Chloride Content s YSIS. BS1377 : Part 3 : 1990 Method 7.2 Soil: 0.01% UKAS
. . The chloride is analysed by Mohr’s method. .
2006 of Soil & Chloride .- . - MCERTS(Soils)
Content of Wat The chloride in a neutral solution is titrated against BS1377- Part 1- 1990 Water: 10
ontent of Water standard silver nitrate using potassium chromate as an } . ater: 10mg/]
indicator. The colour change is from yellow to brick red.
The chloride in the sample is dissolved in nitric acid and
the insoluble material is removed by filtration. ; .
Acid Soluble The dissolved chloride is analysed by Volhard’s method. BS1377 -Fat3 < 1090 Method 7.3
DETSC Chloride Content The chloride in solution is precipitated with a known . .
2007 of Soil and excess of standard silver nitrate. The excess silver nitrate is SSISEERat L1590 oL S
Concrete titrated against standard ammonium thiocyanate using g
ferric alum as an indicator. The colour change is white to BS 1551-1251988
red.
Issue Date: January 2015 Issue No: V7.0 Issued By: J Coffer Page: 4 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g e Accreditation
Number Title Description Reference LOD Status
UKAS (Soils +
DETSC H Value of Soil The pH value of a soil suspension in water or a BS1377: Part 3: 1990 — Soils for Civil Waters)
2008 P d Wat groundwater sample is determined electrometrically using | Engineering Purposes — Chemical and n/a MCERTS (Soils
and Water a glass electrode. Electrochemical Methods + Waters-Trade
Effluent only)
The electrical conductance of a soil suspension in water or
of a water sample is determined by voltammetry using a Standard Methods for the Examination
Electrical conductivity meter. of water and Wastewater Part 2510B
DETSC | = m‘.‘:‘ of 21st Edition 2005 APHA, AWWA, LuS! UKAS
2009 onduc 1 yo In some cases, the soil may need to be extracted with an WEF us/em
Soil & Water X - ; L
aqueous solution of an inorganic salt e.g. the conductivity
of topsoil is determined by preparing a suspension of the | BS3882:2007 Specification for Topsoil
soil in saturated calcium sulphate.
Dried. ground soil is transferred to a dry, tared measuring
DETSC Loose Packed Dry cylinder and the volume recorded. The cylinder and its i = . i X
2019 Soil Density contents are then weighed and the density of the soil BS3882:2007 Specification for Topsoil wa Not Accredited
calculated.
Issue Date: January 2015 Issue No: V7.0 Issued By: J Coffer Page: 5 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

11\:{:;:::;’3 Title Description Reference LOD Act;::::lasnon
In House Method based on:
Environment Agency
The determination of easily liberated
sulphide in soils and similar matrices
(2010) - Blue Book 228 Method D -
Hydrogen sulphide is liberated by acidification of the The determination of easily liberated Soils: 10mg/kg Soils:
sample with hydrochloric acid in a steam distillation unit. sulphide in as received or air-dried ) UKAS
DETSC Sulphide in Soil The hydrogen sulphide produced is carried over with the samples following acid steam MCERTS(Soils)
2024 and Water by steam and is absorbed in alkaline zinc acetate. The zinc distillation with iodometric titration.
Iodometry sulphide produced reacts with iodine formed when iodate-
iodide is acidified and the excess iodine titrated with Environment Agency Waters: 250ug/l Waters:
standard thiosulphate. The determination of sulphide in . Not Accredited
waters and associated materials (2007)
Draft Method D - The determination of
easily liberated sulphide in as received
or air-dried samples following
phosphoric acid steam distillation with
iodometric titration.
Alkalinity of a water sample is determined by indicator SC‘;Meth?d I.SBN e 7$1.60 13 The
S X . etermination of Alkalinity and UKAS
DETSC Alkalinity in end point titration w_m.h a strong acid from sample pH to Acidity in Water 1981
- pHS.3 (where applicable) and then to pH4.5. From the 20mg/1 as CaCO3
2030 Water : - - . MCERTS(Waters)
titres obtained the total alkalinity and concentrations and Instruction Manual for Skalar SPS0 Trade Effluent onl
types of alkalinity present can be calculated. i Y
Robotic Analyser
The sample, either diluted or undiluted, is placed in a BOD
bottle and the initial dissolved oxygen content of the
sample is measured using a dissolved oxygen meter. The UKAS
DETSC 5 Day Biochemical bottle is placed in an incubator at 20°C in the dark for 5 5 ?)S}l}g:ctgﬁfi%)?ylgz%ﬂ d 1 mgll
2031 Oxygen Demand | days. After this time the boftle is removed and the residual (BODS) Second Edition 1988 MCERTS(Waters)-
dissolved oxygen content of the sample is measured. The Trade Effluent only
BOD of the sample is calculated from the reduction in the
concentration of dissolved oxygen over 5 days.
Issue Date: January 2015 Issue No: V7.0 Issued By: J Coffer Page: 6 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method
Number

Title

Description

Reference

LOD

Accreditation
Status

DETSC
2032

Chemical Oxygen
Demand

Oxidisable substances react with sulphuric acid —
potassium dichromate solution in the presence of silver
sulphate as a catalyst. Chloride is masked by mercury
sulphate. The reduction in the yellow colouration of Cr6+
is evaluated using a spectrophotometer for the low range
tubes (LCK 314) whilst the green colouration of Cr3+is
evaluated for the medium and high range tubes (LCK 014
and LCK 114).

Environment Agency The
determination of chemical oxygen
demand in waters and effluents (2007)
Methods for the Examination of Waters
and Associated Materials

10 mg/1

UKAS

MCERTS(Waters)-
Trade Effluent only

DETSC
2033

Total and
Dissolved Organic
Carbon in Water

The term TOC (Total Organic Carbon) is used to describe
the total content of organically bound carbon in dissolved
and undissolved compounds. The TOC content is
expressed in mg/l. If DOC (Dissolved Organic Carbon) is
required. samples are filtered through a 0.45um filter paper
prior to analysis.

Inorganic carbon is expelled by acidification of the
sample. TOC is then determined by digestion of the
sample with sulphuric acid and peroxodisulphate. Carbon
containing compounds are transformed into carbon
dioxide. The carbon dioxide evolves and reacts with an
indicator solution. The colour change is measured using a
spectrophotometer.

Hach-Lange Technical Instructions:
LCK 385, LCK 386, LCK 387

2 mg/l

UKAS

DETSC
2034

Suspended and
Settleable Solids in
Water

Suspended matter is removed from a measured volume of
sample by filtration under reduced pressure through a pre-
treated, pre-weighed glass fibre filter paper. The paper is
washed with deionised water to remove dissolved salts and
the total suspended matter is determined gravimetrically
after drying at 105 £5°C

Settleable solids are determined by subtracting the solids
left in suspension after sett] t for 1 hour (or other
agreed time) from the total suspended matter in the
sample.

SCA Method ISBN 011 751957 X
Suspended, Seftleable and Total
Dissolved Solids in Waters and

Effluents 1980

5 mg/l

Suspended Solids:
UKAS

MCERTS(Waters)-
Trade Effluent only

Settleable Solids:
Not Accredited
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of peak area.

DETS INFO 001 — ANALYTICAL METHOD SUMMARY
11:]?;::][:’3 Title Description Reference LOD A“;::::las“on
Water samples are pre-filtered to remove any suspended SCA Method ISBN 011 751957 X
solids and evaporated in an oven at 180°C. The amount of Suspended, Settleable and Total
DETSC Total Dissolved residual dissolved solids is determined gravimetrically. Dissolved Solids in Waters and 5 mg/l UKAS
2035 Solids in Water An estimate of the total dissolved solids can be obtained Effluents 1980
by measuring the conductivity of the sample. This method
is not accredited. BS1377: Part 3 : 1990 Section 8
Formaldehyde in soil is extracted in water, with a water to
soil ratio of 10:1. The insoluble residue is removed by
filtration prior to analysis.
Waters are filtered prior to analysis to remove any Formaldehyde by visible absorption
DETSC Formaldehyde in particulates in suspension. spectrophotometry — Method 3500, Soil: 0.2mg/kg Not Accredited
2047 Water Formaldehyde in the extract or water sample reacts with | Issue 2 — NIOSH Manual of Analytical Water: 20pg/l
chromatropic acid-sulphuric acid solution to form a purple | Methods, Fourth edition, August 1994
coloured complex. The absorbance of the coloured
solution is read at 580nm using a suitable visible
spectrophotometer.
) 'Ijhe dlss.olved oxygen content ot.‘ the sample is mgasured SCA Method ISBN 0.11 751442X
DETSC Dissolved Oxygen | using a dissolved oxygen meter either electrochemically or Dissolved Oxveen in Natural and 01m Not Accredited
2048 Content of Water | by fluorescence, or by the titrimetric method developed by 1ssolv Xyg -1 mg/l
Winkler. Waste Waters 1979
Liquid samples and aqueous soil extracts are filtered
through a 0.22um syringe filter prior to analysis. The
filtered samples are injected into an Ion Chromatograph.
Anions in Water The anions of interest are separated on the basis of their Standard Methods for the Examination
DETSC and Aqueous Soil | affinity for the active sites of the column packing material. | of Water and Wastewater Section 4110 Soil: 1.0 mg/kg
2055 Extracts by Ion The separated anions are converted into their highly 21st Edition 2005 APHA, AWWA, Water: 0.1 mg/L
Chromatography | conductive acid forms and measured by conductivity. The WEF
anions are identified on the basis of retention time as
compared to standards and quantisation is by measurement

Issue Date: January 2015
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method - S Accreditation
Number Title Description Reference LOD Status
The sulphate and magnesium in the soil are extracted in an BS1377 - Part 3: 1990 Method 5
Sulphate and aqueous extract having water: soil ratio of 2:1 and the . X Sulphate:
Magnesium insoluble material is removed by filtration. The BS1377 -Fast 1- 1990 UKAS
DETSC Content of 2:1 concentrations of sulphate and magnesium in the filtrate TRI - . MCERTS(Soils)
2076 Aqueous Extract are determined by Inductively Coupled Plasma Optical ?;Snlil;lhgzcslpﬁelcllf;c&;lson for 10mg/L
of Soil by ICP- Emission Spectroscopy (ICP-OES). The wavelengths used Magnesium:
OES for identification and quantification are 181.972nm for . . X Not Accredited
sulphate and 285.213nm for magnesium. HRE SD1 '202;5‘5&?3‘33 5m A ggremive
Toat Organc | S ample s e i phopborc i et
DETSC C.arbon by temperature in a continuous flow of air so that any organic PrimacsATC Agalyser — User Manual, 0.47% MCERTS(Soils)
2084 PrimacATC P - : Skalar
Analvser carbon is oxidised to carbon dioxide. The gas is then
; allowed to cool and analysed by an infra-red detector.
Direct TOC Analysis
The sample is acidified, stirred and purged to remove the
IC before the sample is injected and handled as in the TC
Analysis. The sample is filtered before acidification for
DOC. Standard Methods for the Examination
of Water and Wastewater Section 5310
TC Analysis B 21st Edition 2005 APHA, AWWA,
Total and The sample is injected by an automated septum less rotary WEF
DETSC Dissolved O . port into a high temperature reactor. In the reactor, at a Im. C UKAS
2085 c“s"’)‘ b ‘;,g“t‘"‘ temperature of 750 - 950°C all organic and inorganic HMSO Methods for the Examination g/las
arbon In tater carbon is oxidized to the gaseous carbon dioxide (CO2). of Waters and Associated Materials —
The catalyst that is present in the reactor catalysis the The Instrumental Determination of
oxidation to completion. A flow of air transports these Total Organic Carbon and Related
oxidation products to the detectors. The oxygen required Determinands 1995
for reaction is taken from the airflow. The products are led
into the non-dispersive infrared detector where the carbon
dioxide is determined. The carbon dioxide is measured at a
wavelength of 4.2 um by NDIR detection.
Issue Date: January 2015 Issue No: V7.0 Issued By: J Coffer Page: 9 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

II:I?:::II:’:: Title Description Reference LOD A“;::::las“on
An intense blue-green complex. related to indophenol
blue, is formed by the reaction of ammonia with MAFF/ADAS Reference Book 427 —
DETSC Exchangeable h_ypochlor_ite and_ sodium salicylate, with sodimp the Analysis of Agxicqltural Materia]s UKAS
2119 Ammonia in Soil nitroprusside acting as avcatalysl. The complex is —Me.thod.SS, Ammomm?l, Nitrate 'and 0.5mg/kg MCERTS(Soils)
measured at 655nm and is related to the ammonia Nitrite-Nitrogen, Potassium Chloride
concentration by means of a calibration curve. Sodium Extractable
citrate is added to overcome interfering ions.
An intense blue-green complex. related to indophenol
Ammonia in blue. is formed by the reaction of ammonia with Environment Agency
- hypochlorite and sodium salicylate, with sodium Ammonia in Waters 1981 ISBN
DETSC Water by : . - B
2120 Spectrophotometr nitroprusside acting as a_catalyst. The complex is 01 17516139» ) 20ug1 UKAS
v measured at 655nm and is related to the ammonia Methods for the Examination of
- concentration by means of a calibration curve. Sodium Waters and Associated Materials
citrate is added to overcome interfering ions.
The sample is digested with sulphuric acid and a mixture
of catalysts to convert organic nitrogen to ammonia. The
S le is then distilled under alkaline conditions, and the 3 . .
7 fistilled ammonia is absorbed in sulphuric acid. The Analysis of Agricultural Materials
. . - - — MAFF/ADAS Reference Book 427 —
The ammonia content of the distillate is then determined HMSO
Total Kjeldahl colorimetrically either using the UV/vis spectrophotometer Seil: 0.01%
DETSC Nitrogen Content or the Konelab 60i. . 5 . B 3
2121 of Soils and Ammonia reacts with hypochlorite jons generated by the | D> S5o2- 2007 Specification for topsoil Not Accredited
Waters alkaline hydrol_ysis of sodium dicl_lloroisocyaqmate to form Standard Methods for the Examination Water: 2mg/1
monochloramine. Monochloramine reacts with salicylate
ions in the presence of sodium nitroprusside at around pH ot Wate_f _and Wasicwater Fart 4300 .
12.6 to form a blue compound. The absorbance of this 2l Eiition 2005 AFEIA, WWA, WEE
compound is measured spectrophotometrically at
wavelength 660nm
SecondSite Property (now National
Boron in soil is extracted in boiling saline water. Grid Property Holdings) - Guidance for
Waters are filtered prior to analysis to remove any assessing and managing potential Soil: 0.2mg/kg
DETSC Water Soluble particulates in suspension. contamination on former gasworks and T UKAS
Boron in Soil & The water soluble boron in the extract or filtrate reacts associated sites (Part I) (Version 3) :
2123 R - R MCERTS(Soils)
Boron in Water with azomethine—H to produce a yellow coloured complex. Method 17.12 Water: 100ug/L
The resulting colour absorbance is measured at 420nm )
using a suitable visible spectrophotometer. The analysis of Agricultural materials
MAFF/ADAS — reference book 427
Issue No: V7.0 Issued By: J Coffer Page: 10 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

HMSO
Method - S Accreditation
Number Title Description Reference LOD Status
Soils mg/kg:
‘Water samples are filtered through a 0.45um syringe filter Total & Free
and solid samples are extracted with 1M caustic soda prior Skalar methods: CN=0.1, Thio=0.6.
Cyanides & to analysis on the automated flow analyser. 1295-001 w/r+P7 Phenol=0.3
D::lrazc Monohydric 1295-002 wi/s+P7 MCERUKASTS(Soils)
Phenols by Skalar The method determines total cyanide, easily liberated 293-902 w/r+P7 Waters ug/L:
cyanide, complex cyanide, thiocyanate and monohydric 497-001 Total CN=40, Free
phenols CN=20, Thio=20,
Phenol=100
Waters are filtered prior to analysis to remove any Coi)(}nsl?l::sc ::;‘g:af:; IS)ELS tance:mn
particulates in suspension.
DETSC Sugar in Mixing The sugar in the filtrate reacts with phenol and sulphuric %I%}g;}n?.}rg]? I]E: E gEggRIéEini 10mg/1 Not Accredited
2140 Water for Cement acid to produce a yellow-orange coloured complex. The i FRED SM]TH B bivision ot:
resulting colour absorbance is measured at 490nm using a Biochemistry, Univessity of Minnesota
suitable visible spectrophotometer. St i’aul Minnesota ?
Standard Methods for the Examination
of Water and Wastewater Part 4500-
NO2 B —-21st Edition 2005 APHA,
Nitrite is determined colorimetrically using the Konelab60i AWNWA, WES
Nitrite in Waters autoanalyser. The nitrite colour reaction occurs at pH 2.0 o
and Leachates by to 2.5 by coupling otized Sul with N-1- .04mg/1 (as
szroﬁc d Leachates b 2.5 by coupling diazotized Sulphanilamide with N-1- | Advakem Memﬁ?‘;“e mWatersIss | .04 N UKAS
Konelab 60i naphthyl-ethylenediamine. The absorbance of this
compound is measured spectrophotometrically at 520nm. Methods for the Examination of Water
and Associated Materials Oxidised
Nitrogen in Waters 1981.
Issue Date: January 2015 Issue No: V 7.0 Issued By: J Coffer Page: 11 of 31
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EPA Method 354.1 Nitrite,
spectrophotometric (Approved at 40
CFR Part 136, not approved at Part

141)
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g e Accreditation
Number Title Description Reference LOD Status
Standard Methods for the Examination
of Water and Wastewater Part 4500-
NO2 B and Part 4500-NO3 H - 21st
Edition 2005 APHA, AWWA, WEF
Nitrate is reduced to nitrite by hydrazine under alkaline 1 -
Total Oxidised conditions. The total nitrite ions are then reacted with A em M;?;;d ;r:tal Oxidised
DETSC Nitrogen in sulphanilamide and N-1-naphthylethylenediamine g
2202 Waters and dihydrochloride under acidic condmons_lo form a red_dxsh Methods for the Examination of Water 0.7mg/1 (as N) UKAS
Leachates by purple azo-dye. The absorbance of this compound is . . o
: : : and Associated Materials Oxidised
Konelab 60i measured spectrophotometrically at 540 nm using the Nitr in Waters 1081
Konelab 60i autoanalyser. tirogen 1 Waters .
EPA Method 353.1 Nitrate, Nitrite
Colorimetric Automated Hydrazine
Reduction (Approved at 40 CFR Part
136. Not approved at Part 141)
Standard Methods for the Examination
of Water and Wastewater Part 3500-Cr
Hexavalent Hexavalent Chromium is determined colorimetrically - 21st Edition 2005 APHA, AWWA,
DETSC Chromium in using the Konelab 60i autoanalyser. Hexavalent chromium WEF
2203 Waters and reacts with diphenylcarbizide in acid solution and 10pg/ UKAS
Leachates by produces a red-violet colour. The absorbance of this USEPA 7196-A
Konelab 60i compound is measured spectrophotometrically at 540nm.
Aquakem Method. Hexavalent
Chromium
Hexavalent Chromium is determined colorimetrically
Hexavalent using the Konelab 60i autoanalyser. Hexavalent chromium
szﬁc Chromium in Soil reacts with diphenylcarbizide in acid solution and Aquakem é"h‘:‘h"f" iy 1mg/kg Not Accredited
by Konelab 60i produces a red-violet colour. The absorbance of this ommum
compound is measured spectrophotometrically at 540nm.
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g e Accreditation
Number Title Description Reference LOD Status
Reactive
Phospha_te is determined colorimetrically using the Standard Methods for the Examination Phosphorus:
. Konelab60i autoanalyser. The orthophosphate ion reacts UKAS
Reactive & Total - - . R of Water and Wastewater Part 4500-P
. with ammonium molybdate and antimony potassium . MCERTS (Waters-
Phosphorus in - - E—21st Edition 2005 APHA, AWWA,
DETSC - tartrate under acidic conditions to form a 12- Trade Effluent
Waters and - ] WEF 0.01mg/1
2205 Leachates by molybdophosphoric acid complex. The complex is then only)
Konelab 60 reduced with ascorbic acid to t_‘orm a blue hgleropoly A em Method. Phosphate in
compound. The absorbance of this compound is measured T Waters Issue 2 Total
spectrophotometrically at wavelength 880nm. aters Issue Phosphorus:
Not Accredited
Ammonia is determined colorimetrically using the
Hich Level Konelab60i autoanalyser. Ammonia reacts with Methods for the Examination of Waters
Amglllon:;ein hypochlorite ions generated by the alkaline hydrolysis of | and Associated Materials Ammonia in
DETSC P sodium dichloroisocyanurate to form monochloramine. Waters 1981 ISBN 0117516139.
Waters and . . . L 0.8mg/1 UKAS
2206 Leachates by Monochloramine reacts with salicylate ions in the presence
Kea; l:l:sﬁo‘ of sodium nitroprusside at around pH 12.6 to form a blue | Aquakem Method. Ammonia in Waters
one ! compound. The absorbance of this compound is measured Issue 2
spectrophotometrically at wavelength 660nm.
Ammonia is determined colorimetrically using the
Low Level Konelab60i autoanalyser. Ammonia reacts with Methods for the Examination of Waters
i\n:zonei:lein hypochlorite ions generated by the alkaline hydrolysis of | and Associated Materials Ammonia in
DETSC AW d sodium dichloroisocyanurate to form monochloramine. Waters 1981 ISBN 0117516139. 0.015mg/l UKAS
2207 L at;rst anb N Monochloramine reacts with salicylate ions in the presence i
Keac ;;sso‘ of sodium nitroprusside at around pH 12.6 to form a blue | Aquakem Method. Ammonia in Waters
one ! compound. The absorbance of this compound is measured Issue 2
spectrophotometrically at wavelength 660nm.
Issue Date: January 2015 Issue No: V 7.0 Issued By: J Coffer Page: 14 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g e Accreditation
Number Title Description Reference LOD Status
The determination of sulphide in
waters and associated materials (2007)
Sulphide is determined colorimetrically using the - SCA - Draft (March 2007)
Sulphide in Konelab60i autoanalyser. Potassium Dichromate converts
DETSC Waters and N-N-Diethyl-p-phenylenediamine to the free radical which Aquakem Method. Sulphide SP001 10ug/l UKAS
2208 Leachates by reacts rapidly with sulphide to produce the coloured ‘DPD Issue 2 HE
Konelab 60i Blue’ or ‘Ethylene Blue’. The absorbance can then be
measured at wavelength 660nm. Standard Methods for the Examination
of Water and Wastewater, 21st Edition
2005, Part 4500. ISBN0-87553-223-3
Three molecules of phenanthroline chelate with each atom
Ferrous Iron in of ferrous iron to form an orange/red complex. The
DETSC Waters and intensity of the coloured solution is stable between pH3 to | Aquakem Method Ferrous Iron FIR001 0.1mg/l Not Accredited
2210 Leachates by pHO9. Rapid colour development occurs between pH2.9 and Issue 2 i
Konelab 60i pH3.5 in the presence of excess phenanthroline. The
resulting colour absorbance is measured at 510nm
Reacm_re forms of silicon in acid §ohmon, below pH2. ASTM D7126 - 10 Standard Test
e P react with ammonium molybdate ions to form a yellow . . .
Silicate in Waters - . Method for On-Line Colorimetric
DETSC - silicomolybdate. Ascorbic acid reduces the yellow - .
and Leachates by - - Measurement of Silica 0.1mg/1 Not Accredited
2211 Konelab 60i silicomolybdate to produce a blue silicomolybdate
complex. Oxalic acid is added to destroy any Aquakem Method Silica SIL Issue 2
molybdophosphoric acid formed. q
. —_ mg/kg:
M“I‘gsp“z)?s" by Metals in soil are extracted using aqua regia and their As, Be Cu, Ni=0.2, UKAS
B concentrations are determined by Inductively Coupled s Ba=1.5. Cd=0.1, (all listed)
. L. Standard Methods for the Examination
DETSC Plasma Optical Emission Spectroscopy (ICP-OES). Cr=0.15, Co=0.7,
As,Ba, Be, Cd, Cr, of Water and Wastewater Part 3120 B
2301 Co, Cu, Fe, Mn, 4 : —21st Edition 2005, AWWA, WEF | Ma=20, Mo=04, MCERTS
Mo ’Ni P‘b ’Se v Any metals not listed can be determined but are not : ’ Pb=0.3, Fe=1200, (All soils listed
: ’Zn I accredited under UKAS or MCERTS for soils. Se=0.5, V=038, except Fe)
Zr=1.0
Issue No: V7.0 Issued By: J Coffer Page: 15 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

11:]?;::][:’3 Title Description Reference LOD A“;::::las“on
Dissolved:
pg/l: UKAS
Metals in Waters Concentrations of metals in water are determined by Al=6.5,As=T7.1. (all listed)
by ICP-OES Inductively Coupled Plasma Optical Emission Standard Methods for the Examination Ca=100, Cd=0.3, MCERTS(Waters)-
DETSC Spectroscopy (ICP-OES). of Water and Wastewater Part 3120 B Cr=0.75, Cu=0.75. | Trade Effluent only
2302 Al As. Ca, Cd, Cr, — 21st Edition 2005 APHA. AWWA, | Fe=70, K=20, Mg=5, (Al, Cd. Cr, Cu,
Cu. Fe, K, Mg, Mn, Any metals not listed can be determined but are not WEF Na=12,Ni=2.7, Ni. Pb, Zn)
Na. Ni. Pb, Se, Zn accredited under UKAS or MCERTS for waters Pb=4, Se=113,
Zn=38 Total:
Not Accredited
The concentrations of calcium and magnesium are Standard Methods for the Examination
DETSC Total Hardness determined using the appropriate methodologies. The of Water and Wastewater Part 3120 B 2/a UKAS
2303 (By Calculation) hardness is a measure of the sum of the calcium and = 21st Edition 2005 APHA. AWWA,
magnesium concentration expressed as calcium carbonate. WEF
The concentrations of copper, nickel and zinc
DETSC Zinc Equivalent in concentrations are determined using the appropriate
2304 Soil (By methodologies. The zinc equivalent is a measure of the n/a n/a Not Accredited
Calculation) combined toxicity of the three metals, relative to the
toxicity of zinc.
ng/l:
Ag=0.13, AlI=10.0,
Metals in Waters Pg:%:f,c 2:%@&
by ICP-MS Concentrations of metals in water are determined by Co=0 1’6 C r=0 2 5 Dissolved:
Inductively Coupled Plasma Mass Spectroscopy (ICP- Standard Methods for the Examination Cu=0. 40’ Fe=5.5 0’ UKAS
DETSC Ag, Al As,Ba, Ca, MS). of Water and Wastewater Part 3125 B Hg=b 0’1 K=§0 : (all listed)
2306 Cd, Co, Cr, Cu, Fe, —21st Edition 2005 APHA, AWWA, M _26 Nin -0 2’2
Hg K, Mg, Mn, Any metals not listed can be determined but are not WEF Mg(:= 1 ’1 Na=-70 : Total:
Mo, Na, Ni. P, Pb, accredited under UKAS. - en Do q Not Accredited
Sb. Se. Sn. V. Zn Ni=0.50, P=18.0,
e : Pb=0.09, Sb=0.17,
Se=0.25, Sn=0.40,
V=0.60. Zn=1.3
Issue Date: January 2015 Issue No: V7.0 Issued By: J Coffer Page: 16 of 31
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method
Number

Title

Description

Reference

LOD

Accreditation
Status

DETSC
2320

Total Sulphur in
Soil by ICP

Sulphur compounds in soil are extracted using aqua regia
and the insoluble residue is removed by filtration. The
concentration of sulphur in the filtrate is determined by
Inductively Coupled Plasma Optical Emission
Spectroscopy (ICP-OES). Loss of sulphur as H2S is
prevented by oxidation of the sulphur compounds to
sulphate by the aqua regia.

TRL 447 Sulphate Specification for
Structural Backfills 2005

BRE SD1 Concrete in Aggressive
Ground 2005

0.01%

UKAS

DETSC
2321

Total Sulphate
content of Soil by
ICP-OES

The sulphate in the soil is extracted in dilute hydrochloric
acid and the insoluble residue is removed by filtration. The
filtrate is made up to volume and the concentration of
sulphate in the filtrate is determined by Inductively
Coupled Plasma Optical Emission Spectroscopy (ICP-
OES).

BS1377 : Part 3: 1990 Method 5

BS1377 : Part 1 : 1990

0.01%

UKAS
MCERTS(Soils)

DETSC
2322

Total Potential
Sulfate and Total
Orxidisable
Sulphur (By
Calculation)

Sulphur compounds in soil are extracted using aqua regia
and the insoluble residue is removed by filtration. The
concentration of sulphur in the filtrate is determined by
Inductively Coupled Plasma Optical Emission
Spectroscopy (ICP-OES). Loss of sulphur as H2S is
prevented by oxidation of the sulphur compounds to
sulphate by the aqua regia. The wavelength used for
identification and quantification of sulphate is 181.972nm.

The sulphate in the soil is extracted in dilute hydrochloric
acid and the insoluble residue is removed by filtration. The
filtrate is made up to volume and the concentration of
sulphate in the filtrate is determined by Inductively
Coupled Plasma Optical Emission Spectroscopy (ICP-
OES). The wavelength used for identification and
quantification of sulphate is 181.972nm.

The two results obtained from the above tests may then be
combined to calculate the Total Potential Sulphate and
Total Oxidisable Sulphur content

BS1377 : Part 3: 1990 Method 5

BS1377 : Part 1: 1990

0.01%

Not Accredited
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DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g e Accreditation
Number Title Description Reference LOD Status
Standard Methods for the Examination
of Water and Wastewater Part 3112 B
- 21st Edition 2005 APHA, AWWA,
Mercury in Waters and aqueous samples are preserved by fixing with WEF
DETSC Waters by Atomic concentrated nitric acid. Treatment with tin (IT) chloride 0.05ug/1 UKAS
2324 Fluorescence reduces mercury (II) to mercury (0) vapour which is PSA Method — Millennium Merlin U
Spectroscopy detected using atomic fluorescence spectrometry. Method for Total Mercury in Drinking,
Surface, Ground, Industrial and
Domestic Wastewaters and Saline
Waters
Mercary i Sedl e mf‘ cuily x em;ﬁmd et smélm a:liua e PSA Method— Millennium Merlin
DETSC Atomic gentle refluxing. The extract is filtered to remove ethod — ennium Merlit UKAS
particulates and diluted to volume. Treatment with tin (II) Method for Mercury in Sludge. Soils 0.05 mg/kg .
2325 Fluorescence - X : MCERTS(Soils)
Spectr ) chloride reduces mercury (II) to mercury (0) vapour which and Sediments
pectroscopy is detected using atomic fluorescence spectrometry.
Soils are air-dried and crushed before being subjected to a
two-stage microwave extraction procedure for Inorganic USEPA Method .3200__ Mercury
(Hg(ID)) and Methyl (MeHg) mercury Species Fractionation and
. § Quantification by Microwave Assisted
Inorganic and ‘Waters and aqueous samples are filtered to remove - -
DETSC - Extraction. Soil: 100pg/kg -
2332 Methyl Mercury particulates. Water: 1ug/l Not Accredited
Speciation An aliquot is _sepamtefi via HPLC_ before treatment with PSA Application Note 053 — Mercury
bromate-bromide and tin (II) chloride to generate mercury . . A
X g H Speciation Using The Millenium
and the mercury is determined by atomic fluorescence - =
Merlin Speciation System
spectroscopy.
Soils, waters and aqueous samples are tested on an as-
Elemental received bases. A known quantity of sample is extracted
DETSC ) using argon and the released elemental mercury is trapped. Soil: 0.6ug/kg .
Mercury ; e : . Not Accredited
2333 Speciatio The trapped mercury is released upon heating in a scarifier Water: 1pg/l
peciation module and determined by atomic fluorescence
spectroscopy.
Issue Date: January 2015 Issue No: V 7.0 Issued By: J Coffer Page: 18 of 31
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Method g e Accreditation
Number Title Description Reference LOD Status
The Unified BARGE Method (UBM) is a an in vitro
method for simulating the human digestive system.
Synthetic digestive fluids are used to simulate the fluids EPA 9200.2-86 April 2012- Standard V=10mgk
present in the body. Operating Procedure for an In Vitro Cr= 5' om g/kg
Both inorganic solutions (Containing inorganic salts such | Bioaccessibility Assay for Lead in Soil . 2
i KCL, NaCl d organic solutions (Containi Co=10mgke
DETSC Unified Barge asKCl, Na etc), and organic solutions (| ontammg Ni=5.0mg/kg )
2400 Bioaccessible organic compounds such as Urea, Glucose etc) are mixed As=0.5mg/k Not Accredited
Metals in Soils with enzymes to produce 4 Synthetic digestive fluids BGS Chemical& Biological Hazards Se= 0' Sm g/kg
saliva (S), Gastric fluid (G), duodenal fluid (D) and bile Programme Open Report OR/07/027 - Cd= 0' Sm g/kg
(B). These solutions are then used to mimic the effect of a Inter-laboratory Trial of a Unified Pb = 1.0ma/} £
sample passing through a human gastro intestinal tract by Bioaccessibility Procedure : €
shaking portions of the sample at 37°C, human body
temperature (17.4).
In-house method based on:- Problems
Arising from the Redevelopment of
Gas Works and Similar Sites - AERE Toluene &
Solvent Soil samples are extracted with a water-immiscible solvent Harwell Laboratory 1981. Cyclohexane:
DETSC Extractable and filtered to remove the water. The solvent is evaporated Environmental Agenc 40mg/k UKAS
3001 . . and the amount of extractable matter in the sample is memfal Agency g
Matter in Soil X X - The Determination of Material N
determined gravimetrically. - Other Solvents:
Extractable by Carbon Tetrachloride Not Accredited
and of Certain Hydrocarbon Oil and ot Accredite
Grease Components in sewage Sludge
—-1978
APHA 21st Edition, 2005 — Method
5520 B. Oil & Grease - Partition
. A known volume of sample is acidified to pH<2 and Gravimetric Method
Oil & extracted three times with an organic solvent, such as n-
DETSC Grease/Solvent H . . e _ USEPA Method 1664, Revision A: n- 1mg/1 for 500ml
exane, in a separating funnel. The solvent is removed by . i UKAS
3002 Extractable - . Hexane Extractable Material (HEM: sample
P evaporation and the amount of extractable matter in the - -
Matter in Waters le is determined imetricall Oil & Grease) and Silica Treated N-
sampie 1s determined gravimetnicatly. Hexane Extractable Material (SGT-
HEM; Non Polar Material) by
Extraction and Gravimetry.
Issue Date: January 2015 Issue No: V 7.0 Issued By: J Coffer Page: 19 of 31




dets

DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method . s Accreditation
Number Title Description Reference LOD Status
Soils are extracted in dichloromethane (DCM) by
sonication. The elemental sulphur concentration is - . - o
determined by high performance liquid chromatography _Na_nonal Guid roperty Holdmgs Sel
X 5 3 Limited. Methods for the Collection . UKAS
Elemental Sulphur (HPLC) with UV detection using a C,g (e.g. 250mm x X . Soil: 0.75mg/kg .
DETSC . . - o and Analysis of Samples from National MCERTS(Soils)
in Soils and 4.6mm) column and a mobile phase composed of 95% - s ;
3049 Grid Sites, Version 1, September 2006. N
Waters by HPLC methanol and 5% water. - . - Waters: 90ug/1 .
. - Section 3.12 Soil Analysis: Elemental Water:
Waters and aqueous extracts of soils are extracted using Suloh UKAS
DCM in a separating funnel, filtered, and the concentration paur.
determined using HPLC.
Aliphatic and aromatic petroleum hydrocarbons (C,4-Css) .
. X Soil mg/kg:
are extracted from soil and water using n-Hexane. The AL10-12=1.5
fractions are separated by solid phase extraction using - . - . o
silica columns, whereby the aliphatic fraction is eluted first National Grid Property Holdings ALI2-16-12 Soil:
with n-Hexane and the aromatic portion is eluted second Limited, Methods for the Collection AL16-21=15 UKAS
DETSC Aliphatic / with dichloromethane. The total. aliphatic. and aromatic and Analysis of Samples from National AL21-35=34 MCERTS(Soils)
Aromatic TPH by . P - 2P y Grid Sites, Version 1, September 2006. AR10-12=0.9 (C10-C35 only)
3072 - concentrations are determined by gas chromatography i . .
GC-FID —— i i - Section 3.12 Soil Analysis: ARI12-16 =0.5
flame ionisation detection (GC-FID) using a capillary .
column and hydrogen as the carrier gas. The Draft TNRCC Method 1006 AA%;?% :(1) '2 Not‘X::::éited
chromatographic data is further characterized by .
subdivision into approximate boiling point/carbon number Water: lug/l
ranges with respect to n-alkane retention time markers. )
Soils and associated materials are extracted in
dichloromethane (DCM) using sonication. The PAH
concentration is recorded both as “Total PAH™ and as
DETSC | PAH in Soil by “Speciated PAH”, specified in terms of the 16 US EPA fa-Souse methnd based on 1S EFA 0.5 mg/kg each UKAS
e - . . Method 8100, Polynuclear Aromatic )
3301 GC-FID Priority Pollutant” Polycyclic Aromatic Hydrocarbons. Hvdrocarbons 1.6 mg/kg Total PAH (16 PAH's only)
Concentrations are determined by gas chromatography 4 : €
using a BPX 50 (30m; 0.25um ID; 0.25um film) capillary
column (or equivalent).
Soils are extracted into hexane: acetone by shaking. The
PAH concentration is recorded both as “Total PAH” and
DETSC Hexane / Acetone | as “Speciated PAH”, specified in terms of the 16 US EPA In-house method based on US EPA 0.1 mg/kg each
3302 Extracted PAH in | “Priority Pollutant” Polycyclic Aromatic Hydrocarbons. Method 8100, Polynuclear Aromatic 16 m ok T%tal PAH Not Accredited
Soil by GC-FID Concentrations are determined by gas chromatography Hydrocarbons . £
using a BPX 50 (30m; 0.25um ID; 0.25um film) capillary
column (or equivalent).
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11::'::;’:, Title Description Reference LOD Act;::::lasnon
The PAHs in the soil sample are extracted into hexane:
e e e P | 1y b mthod ased an EPA .
Polyaromatic Y &2 Eepy ! y . Method 8270- US EPA Method 8270, |  0.03 mg/kg each
DETSC Hydrocarb. : selective detector. The concentration of each PAH is Revision C. Semivolatile Organi 0.10 MCERTS
ydrocarbons in . . evision C, Semivolatile Organic .10 mg/kg Total
3303 Soils by determined by referencing individual mass peak areas to (not Fluorene,
oils by GC-MS L Compounds by Gas Chromatography — PAH
the appropriate internal standard mass peak area. Mass Spectr GC/MS Anthracene,
Quantification is carried out within the instrument ass Spectrometry ( ) Chrysene or Total)
software.
In-house method based on EPA
The PAHs in the water sample are extracted into Method 8270- US EPA Method 8270,
dichloromethane by shaking. The PAHs in the extract are Revision 3, Semivolatile Organic
Polyaromatic separated by gas chromatography and identified by the Compounds by Gas Chromatography —
DETSC N . mass selective detector. The concentration of each PAH is Mass Spectrometry (GC/MS) UKAS
3304 Hydrocarbonsin | * 4000 ined by referencing individual mass peak areas to 10 ag/l each (16 PAH's only)
Waters by GC-MS y rever e P Y
- the appropriate internal standard mass peak area. In-house method based on EPA
Quantification is carried out within the Instrument Method 3510C- EPA Method 3510C,
software. Revision 3, Separatory Funnel Liquid-
Liquid Extraction
This method is designed to determine total concentrations
of extractable petroleum hydrocarbons (EPH) in solid and Soil:
aqueous matrices. This method uses a dichloromethane 10 mg;k g Soil:
Extractable (DCM) extraction followed by quantification using gas USEPA Method 3550C — Ultrasonic UKA'S
Petroleum chromatography/flame ionisation detection (GC-FID) Extraction . -
D;l;ﬁc Hydrocarbons analysis using a 1:1 mixture of diesel and mineral oil as ﬁ;:ll;s;g MCERTS(Soils)
(EPH) in Soil, calibration standards and n-alkane markers to establish the USEPA Method 8015B — Non- Water:
Ballast and Water boiling point ranges. This method is used for the Halogenated Organics Using GC/FID Water: U'KAS'
quantitative analysis of “Total EPH” (C10-C40) and as 10 /1'
“Speciated EPH”, specified in terms of the “diesel range” He
(C10-C24), and “mineral oil range” (C24-C40).
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Method - S Accreditation
Number Title Description Reference LOD Status
This method is designed to determine total concentrations
of extractable petroleum hydrocarbons (EPH) in solid
matrices. This method uses a hexane: acetone (9.4)
Hexane extraction followed by quantification using gas
DETSC Extractable ch.ron_latog_raphy/.ﬂam_e ionisation detechon_(GC-F!D) USEPA Method 8015B — Non- Soil: )
3312 Petroleum agalys;s using a 1:1 mixture of diesel and mineral 911 as Halogenated Organics Using GC/FID 5 mg/kg Not Accredited
Hydrocarbons calibration standards and n-alkane markers to establish the
(HPH) boiling point ranges. This method is used for the
quantitative analysis of “Total EPH” (C10-C40) and as
“Speciated EPH”, specified in terms of the “diesel range™
(C10- C24) and “mineral oil range™ (C24-C40).
. BTEX, MTBE and PRO in soils are determined via
DETSC ];gi)x.’ hgT:Ebf_{ Headspace GC-FID. Individual aromatic compounds are M CE[I?'I%XSS ils
M S0US BY | quantified by external calibration against known standards. EPA Methods 5021 and 8015D 0.01 mg/kg (Soils)
3321 Headspace GC- - - Not accredited for
FID PRO range is banded using alkane markers to define PRO e (C5-10)
retention time windows. rang
BTEX, MTBE & BTEX, MTBE and PRO in soils are determined via
DETSC PRO in Waters & Headspace GC-FID. Individual aromatic compounds are
3322 Leachates by quantified by external calibration against known standards. EPA Methods 5021 and 8015D 1 g UKAS
Headspace GC- PRO range is banded using alkane markers to define
FID retention time windows.
An as-received soil sample is extracted in Hexane:Acetone pcgifjgzg CIQCB
DETSC PCBs in Soils by (1:2) using sonication methodology_. The_ sample is EPA M_ethod 8082 - Polychlorinated 1 01:1’ 37 PCB UKAS
3401 GC-MS separated by gas chromatography and identified by mass Biphenyls (PCBs) by Gas 118143 PCB MCERTS(Soils)
selective detector. Quantification is carried out within the Chromatography. 153=2 0 3 PCB
instrument software. 138-135 PCB
180=1.42
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Method - S Accreditation
Number Title Description Reference LOD Status
ng/l
PCB 28=208
PCB 52=161
PCB 101=211
PCB 118+123=513
PCB 153=163
The water sample is extracted in DCM on a reciprocal lf((",:l}; 11:(?:11;)27
DETSC Polychlorinated shaker. The sample is separated by gas chromatography EPA Method 8082 - Polychlorinated PCB 105=133
3402 Biphenols in and identified by mass selective detector. Quantification is Biphenyls (PCBs) by Gas PCB 114=253 UKAS
Waters by GC/MS carried out within the GC-MS software using an internal Chromatography. PCB 126=399
standard. PCB 156=253
PCB 157=119
PCB 167=248
PCB 169=181
PCB 189=271
PCB 77=202
PCB 81=186
The method covers the range of volatile organic l];xg/lMe:((; %’ t
compounds with boiling points up to 220°C. 2 2-Dichlor i ane UKAS except:
Volatile Organic ‘Water samples are heated and agitated in a crimp cap vial. - ’ oprop Trichlorofluoromet
. P y = USEPA Method 8260B Volatile ).
Compounds in This drives the volatile components in to the headspace. : hane,
DETSC . " - - - Organic Compounds by Gas Bromochloromethane
Waters by An aliquot of the headspace is taken and injected in to a Methylene
3432 . . . Chromatography/Mass Spectrometry 4). .
Headspace GC- gas chromatograph with mass selective detection (GC- P i Chloride,
3 N (GC/MS), Revision 2, December 1996 | Bromodichlorometha
MS MS).The detector operates in full scan mode and is ne (4), m+p-Xylene 1.1,1-
calibrated with standards containing known concentrations P2y Trichloroethane,
of the compounds of interest 2. 13-
Mo i Dichlorobenzene (2)
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Method . . Accreditation
Number Title Description Reference LOD Status
The SVOCs in the soil sample are extracted into DCM:
Acetone by shaking. The SVOCs in the extract are g
Semi-Volatile separated by gas chromatography and identified by the Meltﬁol:lo‘s:‘;; (;1_1 %lgog;:;ide‘::oﬁl;‘z7 0
DETSC Organic mass selective detector. The concentration of each SVOC Revision 3. Semi volatile Orsanic : Individual SVOCs UKAS
3433 Compounds in is determined by referencing individual mass peak areas to " gant 0.1 mg/kg
. i - Compounds by Gas Chromatography —
Soils by GCMS the appropriate internal standard mass peak area. Mass Spectrometry (GC/MS)
Quantification is carried out within the instrument pe try
software.
The ash content of the sample is determined
gravimetrically. A known weight of the sample is placed in ASTM D3174-11
DETSC Ash Content of a prepared ash crucible and placed in a furnace. The BS 1016-104.4 1998 0.1% UKAS
5001 Coal furnace is heated to 750°C +10°C where the temperature is 1SO 1171: '2010 e
maintained. Following combustion the crucible and sample .
are removed, cooled and reweighed.
The ash and LOI content of the sample is determined
Ash & LOI gravimetrically. A known weight of the sample is placed in
DETSC Content of Solid a prepared ash crucible and placed in a furnace. The BS EN 14775:2009 0.1% UKAS
5002 Biomass & Solid | furnace is heated to 550°C £10°C where the temperature is BS EN 15403:2011 e
Recovered Fuels | maintained. Following combustion the crucible and sample
are removed, cooled and reweighed.
A known weight of the sample produced for volatile ! o
Volatile Matter matter determination is placed in a suitable crucible fitted B[S)Egl ) .14385(2’0’1(:)95;0(1;:3:?;?5
DETSC Content of Solid with a lid. The crucible and sample is weighed and heated Volatile Matter
Biomass, Solid in a furnace with a limited air through put at a temperature X X 0.1% UKAS
5003 3 R - BS EN 15402:2011 - Solid Recovered
Recovered Fuels | of 900°C =10°C for 7 minutes. The sample and crucible are s
. ; - Fuels - Determination of the Content of
and Coal re-weighed and the volatile matter content determined by Volatile Matter
difference.
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Method . S Accreditation
Number Title Description Reference LOD Status
TO‘I:] I}IS?IS;IS" d The sample produced for general analysis is placed into a
DETSC c ‘“ t of Solid suitable prepared and weighed tray and reweighed. The BSEN 14774 Parts 1 & 2 2009
o Bi‘;‘:nf":s :’& sﬁu G | sample s dried at 105°C to constant weight and the total 0.1% UKAS
- y moisture / dry solids content is calculated from the DD CEN/TS 15414 Parts 1 & 2: 2010
Recovered Fuels & L R
reduction in weight.
Coal
Analysis Moist The sample produced for total moisture determination in
C a -‘ts’st f°§‘ ‘l;(rle accordance with DETSC 5009 or DETSC 5010 is placed BS EN 14774-3 2009
DETSC 1;’;.::5:’ So‘;i q | inasuitable pre-weighed tray and reweighed. The sample BS EN 15414-3 2011 va UKAS
5005 Recov. d’l‘ Is & is then dried at 105°C +2°C to constant weight and then BS 1016-104.1 -1999
N oal weighed again. The analysis moisture content is calculated ISO 11722 - 1999
oal L. -
from the reduction in weight.
Calorific value of a material is determined in an Isoperbol
calorimeter by burning it in pure oxygen in a combustion
bomb. A known amount of sample is placed in a
combustion bomb which is then pressurised to 30bar with P
Calorific Value of oxygen. A calorimeter bucket is filled with a known it EN. 149.18' — b.l g
A L . . Determination of calorific value
DETSC Solid Biomass, amount of deionised water which is placed in the
. 3 ; . 1IMJ/kg UKAS
5007 Solid Recovered | calorimeter and the bomb placed in the bucket. The system BS EN 15400- Solid recovered fuels -
Fuels & Coal is allowed to equilibrate and the bomb fired by electrical Determi t-ion of calorific value
connection. The difference in temperature of the water in o
the calorimeter bucket caused by the ignition of the
material in the bomb is measured and the calorific value
calculated
A known amount of sample material is burnt in a
combustion bomb that is immersed in water in a
calorimeter and the difference in the water temperature BS 1016-105 1992
DETSC Calorific Val £ before and after ignition measured. The calorific value of
alorilic balue o1 | the sample material is calculated making any necessary ISO 19208 1MJ/kg UKAS
5008 Soil : . : )
corrections for heat generation not associated with the
combusting sample. A gelatine capsule will be required to ASTM 5865
assist combustion which is also corrected for in the final
calculations.
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11:]?;::][:’3 Title Description Reference LOD A“;::::las“on
If analysis is required on the original material (i.e. Bulk
Density) a sub-sample will be taken after initial mixing
Sample after which the sample is then reduced by cutting/chopping
DETSC Preparation of oversizzd_p_ieces of material. The matgrial is _then mixed BS EN 14780:2011 )
5000 Soli_d Biomass & and sub&vx@ by manual means during Wthh process n/a Not Accredited
- Solid Recovered representative samples are taken for analysis i.e. total BS EN 15413:2011
Fuels moisture. The remainder of the sample is dried and then
reduced to <1mm and again mixed and subdivided to
produce the sample for laboratory analysis.
If required the sample received is first mixed and a sample
taken for bulk density or bulk density is carried out on the
whole initial sample. The remaining sample or the whole
sample used for bulk density is then reduced to <10mm
preferably by jaw crushing. The material is then mixed and
Sample subdivided by mecl{aﬂcal or manual means during whic_h
D_::OTI'S]C Prepacration of g(‘l’lfisesd ;?&f?;gﬂ?ﬁig‘;ﬁ:ﬂg’;gmg BS ISO 13909-4: 2001 /a Not Accredited
— the sample is again mixed and subdivided to produce the
sample for laboratory analysis which may require drying
prior to crushing to <212 microns. If there is excessive
water content a pre- drying stage of the whole sample may
have to be carried out before sample blending and
subdivision commences.
g;::;l:::::oo: The total moisture, analysis moisture, ash and volatile UDCENTIS 52962000
D | ContentofCoal, | matercomentare determined by approved 22”;:;2: BS 1016.100:1994 0.1% Not Accredited
SREF and Solid fixed carbon value of the fuel
Biomass Fuels . BS ISO 17246:2005
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Description

Reference

LOD

Accreditation
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DETSC
5012

Determination of
Biomass Content
of SRF

Approximately 5g of the sample is dissolved in 150ml of
78% Sulphuric Acid for 16 hours +2 hours after which
35ml of 30% Hydrogen Peroxide is added and the sample
left for an additional 5 hours =1 hour. At the end of this
period 300ml of deionised water is added to the sample
and the residue remaining filtered off using a glass fibre
filter paper, washing the residue with an additional 300ml
of deionised water. The filter paper and residue are placed
in a pre-weighed crucible and dried at 1500C until
completely dry. The filter paper is reweighed after drying
and the non biomass residue determined. Corrections for
carbonates content is made by determining the ash content
of the original sample and the non biomass residue
remaining. The result can also be expressed by percentage
calorific value by performing a calorific valve on the solid
captured on the filter paper.

BS EN 15440 Solid recovered fuels -
Methods for the determination of
biomass content

UKAS

DETSC
5013

Determination Of
Carbon,
Hydrogen,
Nitrogen &
Oxygen In Solid
Biomass, Solid
Recovered Fuels &
Coal

A known mass of fuel is weighed into tin capsules which
are dropped sequentially into the combustion reactor prior
to the arrival of oxygen. The sample and tin capsule react
with oxygen and combust at temperatures of 1700-1800 °C
and the sample is broken down into its elemental
components N2, CO2, and H20. High performance copper
wires absorb the excess oxygen not used for sample
combustion. The gases flow through the gas
chromatographic (GC) separation column which is kept at
a constant temperature. As they pass through the GC
column, the gases are separated and are detected
sequentially by the thermal conductivity detector (TCD).
The TCD generates a signal. which is proportional to the
amount of element in the sample. The instrument software
compares the elemental peak to a known standard material
(after calibration) and generates a report for each element
on a weight basis. The oxygen is calculated by deducting
these quantities from 100 along with the moisture, ash,
sulphur & chlorine contents determined by other methods.

BS EN 15104:2011 Solid biofuels -
Determination of total content of
carbon, hydrogen and nitrogen -
Instrumental methods

BS EN 15407:2011 Solid recovered
fuels - Methods for the determination
of carbon (C), hydrogen (H) and
nitrogen(N) content

BS EN 15296:2011 Solid biofuels -
Conversion of analytical results from
one basis to another

Carbon 0.10%
Nitrogen 0.30%
Hydrogen 0.30%

Oxygen 3.55%
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Method - S Accreditation
Number Title Description Reference LOD Status
BS EN 15410 - Solid recovered fuels -
Methods for the determination of the
content of major elements (Al Ca, Fe, o
K. Mg, Na, P. Si, Ti) ‘(’:'cll “éi"‘ﬁ'm“;fﬁf-* UKAS:
Metals in coal, solid recovered fuel (SRF) and biomass | B> LN 15411 - Solid recovered fuels - | o ", "c "o/ 1.y, | AL As (SR only).
samples are extracted by microwave using Hydrogen Methods for the determination of the Zn Ca, Chc,ii, C;}EII,‘ICuﬁ
Metalsin Coal, | Peraxide (to oxidisc and break down organic matier)and | °mtcntof trace clements (As, Ba, Be, | o5 n - op oy 1 | K Me-Ma. Na
DETSC . : - . - Cd, Co, Cr, Cu, Hg, Mo. Mn, Ni, Pb, - (SRF only), N1, P,
SRF and Biomass | Aqua Regia (to dissolve the matrix and hold the metals in 0.5mg/kg: Mo
5014 - . - R Sb, Se, T1. V and Zn) o Pb, Se, Sn, TV,
by ICP solution). Their concentrations are determined by e Img/kg: Al Fe, K,
; : . - BS EN 15290 - Solid biofuels - Zn
Inductively Coupled Plasma Optical Emission L . Mg
Spectroscopy (ICP-OES) Determination of major elements - Al, Smg/ke: Ca
P Py : Ca, Fe, Mg, P, K_ Si, Naand Ti omelher s B All other metals
BS EN 15297 - Solid biofuels - mg/kg: Ag. Ba, not accredited
B . Rh, Sr, Te
Determination of minor elements - As,
Cd, Co. Cr, Cu, Hg, Mn. Mo, Ni, Pb,
Sb, Vand Zn
The mercury is extracted from coal, SRF and biomass in
Mercury in Coal, aqua regia with gentle refluxing. The extract is filtered to
DETSC SRF and Biomass remove particulates and diluted to volume. Treatment of PSA Method — Millennium Merlin
5015 by Atomic the resulting solution with tin (II) chloride reduces Method for Mercury in Sludge. Soils 0.055mg/kg UKAS
2083 Fluorescence mercury (II) to mercury (0) vapour which is then and Sediments.
Spectroscopy quantitatively detected using atomic fluorescence
spectrometry.
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DETSC
5016

Total Sulphur
Content Of Coal,
SRF And Biomass

Sulphur compounds in SRF and biomass are extracted

using aqua regia / hydrogen peroxide and the insoluble

residue is removed by filtration. The concentration of
sulphur in the filtrate is determined by Inductively
Coupled Plasma Optical Emission Spectroscopy (ICP-

OES). Loss of sulphur as H2S is prevented by oxidation of

the sulphur compounds to sulphate by the aqua regia. The
use of hydrogen peroxide enhances the oxidation

properties of nitric acid especially in the digestion of

organics.

Sulphur compounds in coal are determined by ICP-OES
from the aqueous washings of the combustion products
after firing in a bomb calorimeter.

A known weight of fuel is burnt in a pressurised bomb in

TRL Report TRL447 (Updated) -
Sulphate specification for structural
backfills 2005

0.001mg/kg

UKAS

DETSC
5017

Sulphur, Chlorine,
Fluorine &
Bromine Content
of Solid Biomass,
Solid Recovered
Fuels and Coal by
IC

pure oxygen. After firing of the bomb, it is stood for a
minimum of five minutes to allow the combustion
products to settle then the oxygen is slowly released over a
period of at least three minutes. The bomb is then taken
apart and the bomb electrodes rinsed with deionised water
into the inside of the bomb. These washings are then
decanted into a 50m1 volumetric flask. The inside of the
bomb is rinsed with deionised water and the washings
added to those in the volumetric flask. The contents of the
volumetric flask are made up to volume with deionised
water and stored for the analysis of sulphur, chloride,

fluoride and bromide by ion chromatography.

Operating Instruction Manual No.
442M 6200 Parr Oxygen Bomb
Calorimeter

Operating Instruction Manual No.
205M 1108 Oxygen Combustion Bomb

Operating Instruction Manual No.
454M 6510 Water Handling System

0.01% Chlorine
0.01% Fluorine
0.01% Bromine
0.04% Sulphur (Coal
only)
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Method - S Accreditation
Number Title Description Reference LOD Status
When X-rays are targeted at a material they will cause uCement:
] 0.01% BaO. Cr,0;.
electrons to be ejected from the component atoms
o . . CuO, PbO, Rb,0.
(Ionisation). The ejection of electrons will cause the S10. ZnO
electronic structure of the component atoms to become 0.02% Cl V,0 UKAS
unstable resulting in electrons from the higher energy outer 0 05",/ T102 s Al As, Ca, Cd. Co,
orbitals “falling™ into the inner orbitals to compensate. 0 l"/-Mnoo P2 o Cr, Cu, Fe. Hg. K.
This causes a release of energy in the form of a photon A NGAT B 1 Mg, Mn, Mo, Na,
equal to the energy difference between the two orbitals 0.5% 13( o Ni, P, Sb, Si. Sn,
involved. Thus the material emits radiation which has 1% A] o 2CaO T, Ti,V.Zn
energy characteristics of the atoms present. Nty . A1203. BaO, CaO.
XRF Analysis of . | €dO.Co0sFe0s | 0y ch03 cuo
DETSC Coal. Bior In di ive X f the I X Rigaku NEX CG EDXRF instruction MgO. Na;0. NiO, I-‘ 503 I’QO ;
5018 oal, Biomass, energy dispersive X-ray fluorescence the fluorescent X- manual Si0y. Y205 €203, .
SRF and Cement | rays emitted are directed to a detector from which the data I"l’lel‘ MgO, Mn203,
is processed by a multichannel analyser, producing a 0.01% C C Cul Na20, P205, PbO,
digital spectrum which is processed to obtain analytical by Iﬁ P”Pb s | Rb20, Si02, 503,
data. > L AL 2 5D, S0, Sr0, Ti02, V205,
Ti.V,Zn 700
o .
The instrument analytical parameters are set up for the 0'02{‘; ﬁ; ll?/la’ §.Si
matrix type. A sample cell is prepared by placing a piece 0 2,,; C ag All other testing
of prolene film over the outer cell and then inserting the 0.5% As" Cd. H not accredited
inner cell. This gives a complete cell with a clear prolene M;) I:Ia S’b S’e Tgh
base. A portion of the sample is placed into the cell and T T T
then analysed. 1% Ag
Determination of | = 1. oo i based on handpicking the BMW fraction ENVIRONMENT AGENCY:
Biodegradable | ¢, e municipal le, and then weighing the | Guidan itoring of MBT and
DETSC Municipal Waste om the municipal waste sample, and then we}ghmg e uidance on monitoring o; an )
5019 Content amount of BMW sorted and expressing this as a other treatment processes for the n/a Not Accredited
- C on (;"; 1 percentage on a wet weight basis of the weight of the landfill allowances schemes (LATS
(Compos lona whole municipal waste sample. and LAS) for England and Wales
Analysis)
Determmat.lon. of The test portion is filled into a standard container of a BSEN 15103-2809 Solkd Biofcts-
Bulk Density in - - i - Determination of bulk density
DETSC e ’ given size and shape and weighed afterwards. Bulk density .
Solid Biomass and | © 2 0.5kg/m’ Not Accredited
5020 . is calculated from the net weight per standard volume and .
Solid Recovered seported for the moisture content BS EN 15401:2010 Solid Recovered
Fuels . Fuels- Determination of bulk density
Issue Date: January 2015 Issue No: V 7.0 Issued By: J Coffer Page: 30 of 31




T —
de ES DETS INFO 001 — ANALYTICAL METHOD SUMMARY

Method g e Accreditation
Number Title Description Reference LOD Status
A quantity of the sample is placed into a metal tray or
- crucible and placed into an oven or furnace. The
D:ZOISC f:.mo Ig.nl:lon temperature of the oven / furnace is increased in None 25°C Not Accredited
- emperature predefined increments and the temperature in which the
sample ignites is noted.

Issue Date: January 2015 Issue No: V7.0 Issued By: J Coffer Page: 31 0f 31




Soil

DETS INFO 008 — Sample Holding Time Information

Minimum sample

Maximum holding time from sampling

Analyte Contakeer type required Rafesence pre drying/extraction’ | post drying/extraction’
Aliphatic/Aromatic Glass 20g EPA Victoria 14 days -
Ammonium Glass or plastic 20g E DIN 19746 3 days 30 days
Anions Glass or plastic 20g BS 1SO018512:2007 1 month 3 years
Boron Glass or plastic 50g BS 1S018512:2007 6 months 30 years
BTEX 60ml glass jar Full container EPA SW-846 Chapter 4 14 days -
Carbonate Glass or plastic 20g Lab Validation 4 weeks 1 year
Chloride Glass or plastic 20g BS 1S018512:2007 1 month 3 years
Conductivity Glass or plastic 20g BS 1S018512:2007 1 week 3 years
Cyanide Glass or plastic 20g EPA SW-846 Chapter 3 14 days -
Heavy metals Glass or plastic 10g BS 1S018512:2007 6 months 30 years
Hexavalent chromium Glass or plastic 20g BS 1S018512:2007 30 days
Loss on ignition Glass or plastic 10g EPA SW-846 Chapter 3 28 days -
Mercury Glass or plastic 10g EPA SW-846 Chapter 3 28 days -
OCP Glass 20g BS 1S018512:2007 1 month
Qil & grease Glass 20g EPA SW-846 Chapter 3 28 days -
Organic matter/TOC Glass or plastic 20g EPA SW-846 Chapter 3 28 days -
PAH Glass 20g EPA Victoria 14 days -
PCB Glass 20g BS 1S018512:2007 1 month
pH Glass or plastic 20g BS 1S018512:2007 1 week 3 years
Phenols Glass 20g EPA Victoria 14 days -
PRO 60ml| glass jar Full container EPA SW-846 Chapter 4 14 days -
Sulphate Glass or plastic 50g BS 1S018512:2007 1 month 3 years
Sulphide Glass or plastic 20g EPA SW-846 Chapter 3 7 days -
SVOC Glass 20g EPA SW-846 Chapter 4 14 days 40 days
TEM/CEM Glass 20g EPA Victoria 14 days -
Total sulphur Glass or plastic 20g EPA Victoria 7 days -
TPH (C10-C40) Glass 20g EPA Victoria 14 days -
VOC 60ml glass jar Full container EPA SW-846 Chapter 4 7 days -

Sample storage environment 5 £ 3°C

Ref: DETS INFO 008

Issue No: 6.0

! From sampling to extraction
2 Once extracted

Issue Date: May 2016

Page: 1 0of 3




DETS INFO 008 — Sample Holding Time Information

Water
. Minimum sample Maximum holding time from sampling
Analyte Contakeer type required Rafesence pre drying/extraction’ | post drying/extraction’
Alkalinity Glass or plastic 100 1SO 5667 3:2012 none 2 weeks
Aluminium (Reactive) CIP 2 Tech Spec none 5 days
Ammonium Glass or plastic 20 1SO 5667 3:2012 Sulphuric acid 3 weeks
BOD Glass or plastic 500 CIP 2 Tech Spec none S days
Boron 1SO 5667 3:2012 HNO3 6 months
Bromide Glass or plastic 20 1SO 5667 3:2012 none 1 month
BTEX Glass vial Full container 1SO 5667 3:2012 HCl / HNO3 7 days
Chloride Glass or plastic 20 1SO 5667 3:2012 none 1 month
COD Glass or plastic 20 1SO 5667 3:2012 Sulphuric acid 1 month
Conductivity/TDS Glass or plastic 100 1SO 5667 3:2012 none 1 day
Cyanide Glass or Plastic 50 EPA SW-846 Chapter 3 NaOH 14 days
Fluoride Glass or plastic 20 1SO 5667 3:2012 none 1 month
Hexavalent chromium Glass or plastic 20 1SO 5667 3:2012 none 4 days
Metals Glass or plastic 20 CIP 2 Tech Spec HNO3 6 months
Mercury Glass or plastic 20 CIP 2 Tech Spec Acid / dichromate 28 days
Nitrate Glass or plastic 20 EPA SW-846 Chapter 3 none 28 days
Nitrite Glass or plastic 20 EPA Victoria none 48 hours
OCP Glass 500 1SO 5667 3:2012 Dark Glass 7 days
Qil & grease Glass 500 (Separate bottle) 1SO 5667 3:2012 HCl / HNO3 / H2504 1 month
PAH Glass 500 CIP 2 Tech Spec none 5 days
pH Glass or plastic 50 CIP 2 Tech Spec none 2 days
PCB Glass 500 EPA Victoria none 7 days
Phenols Glass 500 1SO 5667 3:2012 H3P0O4 / H2504 21 days
Phosphate Glass or plastic 20 CIP 2 Tech Spec none 6 days
Phosphorus Glass or plastic 20 CIP 2 Tech Spec none 6 days
PRO Glass vial Full container 1SO 5667 3:2012 HCI / HNO3 / H2S04 7 days
Sulphate Glass or plastic 20 1SO 5667 3:2012 none 1 month
Sulphide Plastic 50 CIP 2 Tech Spec Zinc acetate / Na2CO3 5 days
Suspended solids Glass or plastic 100 CIP 2 Tech Spec none 5 days
SVOC Glass 500 EPA SW-846 Chapter 4 none 7 days
TOC/DOC Glass or plastic 20 CIP 2 Tech Spec none 5 days
TON Glass or plastic 20 CIP 2 Tech Spec none S days
TPH/EPH Glass 500 (Separate bottle) 1SO 5667 3:2012 none (HCl / HNO3) 4 days (1 Month)
VOC Glass vial Full container 1SO 5667 3:2012 HCl / HNO3 / H2S04 7 days

Sample Transport environment 5 + 3°C

Ref: DETS INFO 008

Issue No: 6.0

Sample Storage environment 3 + 2°C

Issue Date: May 2016

Page: 2 of 3




DETS INFO 008 — Sample Holding Time Information

Fuel
Due to the nature of fuel samples, no sample holding time is appropriate.

Asbestos
Due to the nature of asbestos samples, no sample holding time is appropriate.

Unaccredited Methods

As unaccredited methods may not have undertaken a full validation programme, no sample holding time study has been undertaken. A study will be
conducted (if required) during the process of accreditation of the method.

Ref: DETS INFO 008 Issue No: 6.0 Issue Date: May 2016 Page: 3 0of 3
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|BAT No. |

Topic Brief Description

General BAT conclusions

1

Overall performance EMS

Applicability

The scope (e.g. level of detail) and
nature of the EMS (e.g. standardised
or non-standardised) will generally be
related to the nature, scale and
complexity of the installation, and the
range of environmental impacts it
may have (determined also by the
type and amount of wastes
processed).

Overall performance Improvement of overall environmental
performance

Overall performance Inventory

Applicability

The scope (e.g. level of detail) and
nature of the inventory will generally
be related to the nature, scale and
complexity of the installation, and the
range of environmental impacts it
may have (determined also by the

Applicable
BAT- AEL

Compliant

BAT now?

In order to improve the overall environmental performance, BAT is to implement
and adhere to an environmental management system (EMS) that incorporates all
of the following features:

i) commitment of the management, including senior management;

i) definition, by the management, of an environmental policy that includes the
continuous improvement of the environmental performance of the installation;
iii) planning and establishing the necessary procedures, objectives and targets,
in conjunction with financial planning and investment;

iv) implementation of procedures paying particular attention to:

(a) structure and responsibility,

(b) recruitment, training, awareness and competence

(c) communication,

(d) employee involvement,

(e) documentation,

(f) effective process control,

(g) maintenance programmes,

(h) emergency preparedness and response,

(i) safeqguarding compliance with environmental legislation;

V) checking performance and taking corrective action, paying particular attention
to:

(a) monitoring and measurement (see also the JRC Reference Report on
Monitoring of emissions to air and water from IED installations — ROM),

(b) corrective and preventive action,

(c) maintenance of records,

(d) independent (where practicable) internal or external auditing in order to
determine whether or not the EMS conforms to planned arrangements and has
been properly implemented and maintained;

vi) review, by senior management, of the EMS and its continuing suitability,
adequacy and effectiveness;

vii) following the development of cleaner technologies;

< <
@ @
" n

Yes

Yes

Yes

Yes

Yes

viii) consideration for the environmental impacts from the eventual Yes
decommissioning of the plant at the stage of designing a new plant, and
throughout its operating life;

ix) application of sectoral benchmarking on a regular basis;

<
[}
(7]

<
[¢]
2]

X) waste stream management (see BAT 2);
Xi) an inventory of waste water and waste gas streams (see BAT 3);

<
[¢]
2]

xii) residues management plan (see description in Section 6.5); Yes

Xiii) accident management plan (see description in Section 6.5); Yes
In order to improve the overall environmental performance of the plant, BAT is to
use all of the techniques given below.

a) Set up and implement waste characterisation and pre-acceptance procedures Yes

b) Set up and implement waste acceptance procedures Yes

¢) Set up and implement a waste tracking system and inventory Yes

d) Set up and implement an output quality management system Yes

e) Ensure waste segregation
f) Ensure waste compatibility prior to mixing or blending of waste
g) Sort incoming solid waste

In order to facilitate the reduction of emissions to water and air, BAT is to
establish and to maintain an inventory of waste water and waste gas streams, as
part of the environmental management system (see BAT 1), that incorporates all
of the following features:

(i) information about the characteristics of the waste to be treated and the waste
treatment processes, including:

(a) simplified process flow sheets that show the origin of the emissions;

(b) descriptions of process-integrated techniques and waste water/waste gas
treatment at source including their performances;

2 Z2 Z
NS
> > >
~ ==
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X | X x
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S5/5 3
2 22

Yes

Derogation
needed?

Provide brief comments on how compliance with BAT is (or will be) achieved
Where "N/A" or "other" is given, please explain why

Yes, this is an integral part of the ISO 14001 system. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems
Yes, this is an integral part of the ISO 14001 system. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems

Yes, this is an integral part of the ISO 14001 system. Refer to Section IlI: Supporting Information, Form C2, Question 3d Management systems

Yes, this is an integral part of the ISO 14001 system. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems

Yes, this is an integral part of the ISO 14001 system. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems

Yes, this is an integral part of the ISO 14001 system. Refer to Section IlI: Supporting Information, Form C2, Question 3d Management systems
The Innovations Team at YW undertakes regular monitoring and review of new and innovative technologies and equipment to ensure the
business continually improves its operations and activities. This includes consideration of cleaner technologies and improved environmental
performance. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems

Yes, this is an integral part of the ISO 14001 system. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems.
See also see Section V: Appendix 5 Site Condition Report.

Yes, sectoral and cross-sector benchmarking also takes place as required. Refer to Section Ill: Supporting Information, Form C2, Question 3d
Management systems

NG SO 14001 system. Refer to Section 1lI: Supporting Information, Form C2, Question 3d Management systems. See also BAT 2 below.

Refer to Section Ill: Supporting Information, Form C3, Question 2 Point source emissions to air, water and land. See also BAT 3 below.

YW is committed to undertake a period of monitoring to further characterise process liquors returned to Lundwood WwTW and therefore no long
term derogation is required.

Yes, this is an integral part of the ISO 14001 system. Refer to Section Ill: Supporting Information, Form C2, Question 3d Management systems
and also information provided in response to Form C3, Question 6.

This is provided in response to Section Ill: Supporting Information, Form C2, Question 6-8.

Refer to Appendix 12 Waste pre-acceptance, acceptance and rejection Procedure. All sludges arriving at Lundwood STF are either indigenous
primary and secondary sludges from Lundwood WwTW or imported sludge from other YW sites. The volume, % dry solids and source of imports
to the site is recorded by WaSP loggers.

Refer to Appendix 12 Waste pre-acceptance, acceptance and rejection Procedure. All sludges arriving at Lundwood STF are either indigenous
primary and secondary sludges from Lundwood WwTW or imported sludge from other YW sites. The volume, % dry solids and source of imports
to the site is recorded by WaSP loggers.

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C2, Question 3d Management systems and comments
noted above. The volume and source of imports to the site is recorded by WaSP loggers.

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C2, Question 3d Management systems. HACCP
processes are in place to manage and maintain the quality of digested sludge to ensure its suitability for land spreading.

_Waste received on site comprises only sewage sludge. Waste segregation, sorting and waste compatibility considerations are not relevant

NG Waste received on site comprises only sewage sludge. Waste segregation, sorting and waste compatibility considerations are not relevant
NG Waste received on site comprises only sewage sludge. Waste segregation, sorting and waste compatibility considerations are not relevant

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C3, Question 2 Point source emissions to air, water and
land.



|BAT No. |

10

11

Topic

Overall performance

Overall performance

Monitoring

Monitoring

Monitoring

Monitoring

Monitoring

Monitoring

Brief Description

type and amount of wastes
processed).

Techniques for storage of waste

Techniques for handling and transfer
of waste

Waste water - Monitor key
parameters

Waste water - Monitoring frequencies
and standards

Channelled air emissions - Monitoring
frequencies and standards

Diffuse emissions - Monitor organic
compounds

Odour - Monitor emissions

Applicability

The applicability is restricted to cases
where an odour nuisance at sensitive
receptors is expected and/or has
been substantiated.

Monitor annual consumption and
generation of waste outputs

Applicable Compliant
now?

Other (explain)

BAT

BAT- AEL

(i) information about the characteristics of the waste water streams, such as:
(a) average values and variability of flow, pH, temperature, and conductivity;
(b) average concentration and load values of relevant substances and their
variability (e.g. COD/TOC, nitrogen species, phosphorus, metals, priority
substances/micropollutants);

(c) data on bioeliminability (e.g. BOD, BOD to COD ratio, Zahn-Wellens test,
biological inhibition potential (e.g. inhibition of activated sludge)) (see BAT 52);

(iii) information about the characteristics of the waste gas streams, such as:

(a) average values and variability of flow and temperature;

(b) average concentration and load values of relevant substances and their
variability (e.g. organic compounds, POPs such as PCBs);

(c) flammability, lower and higher explosive limits, reactivity;

(d) presence of other substances that may affect the waste gas treatment system
or plant safety (e.q. oxygen, nitrogen, water vapour, dust).

In order to reduce the environmental risk associated with the storage of waste,
BAT is to use all of the techniques given below.

Other (explain)

a) Optimised storage location Yes
b) Adequate storage capacity Yes
c) Safe storage operation Yes
d) Separate area for storage and handling of packaged hazardous waste Yes
In order to reduce the environmental risk associated with the handling and Yes

transfer of waste, BAT is to set up and implement handling and transfer
procedures.

For relevant emissions to water as identified by the inventory of waste water
streams (see BAT 3), BAT is to monitor key process parameters (e.g. waste
water flow, pH, temperature, conductivity, BOD) at key locations (e.g. at the inlet
and/or outlet of the pre-treatment, at the inlet to the final treatment, at the point
where the emission leaves the installation).

BAT is to monitor emissions to water with at least the frequency given below, and See '\Water |Other (explain)
in accordance with EN standards. If EN standards are not available, BAT is to emissions

use ISO, national or other international standards that ensure the provision of m

data of an equivalent scientific quality. I

Other (explain)

BAT is to monitor channelled emissions to air with at least the frequency given
below, and in accordance with EN standards. If EN standards are not available,
BAT is to use I1SO, national or other international standards that ensure the
provision of data of an equivalent scientific quality.

BAT is to monitor diffuse emissions of organic compounds to air from the
regeneration of spent solvents, the decontamination of equipment containing
POPs with solvents, and the physico-chemical treatment of solvents for the
recovery of their calorific value, at least once per year using one or a
combination of the techniques given below.

a) Measurement

b) Emissions factors

c) Mass balance

BAT is to periodically monitor odour emissions.

See 'Air Yes
emissions
tables' tab

N/A (explain)

Other (explain)

(The monitoring frequency is determined in the odour management plan (see
BAT 12).)

BAT is to monitor the annual consumption of water, energy and raw materials as Yes
well as the annual generation of residues and waste water, with a frequency of at

least once per year.

Derogation
needed?

Provide brief comments on how compliance with BAT is (or will be) achieved
Where "N/A" or "other" is given, please explain why

All liquor from sludge thickening and dewatering processes, condensate (e.g. from biogas handling), cleaning / washdown effluent and some
surface water runoff (other than roofwater from two buildings which is discharged to soakaway) is collected and discharged via underground
drainage systems to Lundwood WwTW for full treatment prior to discharge to the River Dearne. As both Lundwood STF and Lundwood WwTW
are owned and operated by YW, separate monitoring of Lundwood STF discharges has not been necessary or required under any permitting
regime. YW do not currently undertake any routine monitoring of these discharges (other than checks for process control purposes). YW
recognises that there is a change in permitting regime and therefore commits to undertake initially a one-off programme of monitoring return
liquors from the emission points in order to obtain further information about the characteristics of the waste streams. The monitoring programme
will comprise collection of wastewater samples from each emission point over a 12 month period. Further information is provided in response to
Form C2, Question 6-9.

Refer to Section Ill: Supporting Information, Form C3, Question 2 Point source emissions to air, water and land.

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C3, Question 6e Describe how you avoid producing waste
in line with Council Directive 2008/98/EC on waste. Waste materials are stored on site for the minimum period of time, in suitable, fit for purpose
containers located on areas of hardstanding and away from sensitive receptors.

Refer to Section II: Technical Description and Section II: Supporting Information, Form C3, Question 6e Describe how you avoid producing waste
in line with Council Directive 2008/98/EC on waste. Waste materials are stored on site for the minimum period of time, in suitable, fit for purpose
containers located on areas of hardstanding and away from sensitive receptors.

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C3, Question 6e Describe how you avoid producing waste
in line with Council Directive 2008/98/EC on waste. Waste materials are stored on site for the minimum period of time, in suitable, fit for purpose
containers located on areas of hardstanding and away from sensitive receptors.

Refer to Section II: Technical Description and Section II: Supporting Information, Form C3, Question 6e Describe how you avoid producing waste
in line with Council Directive 2008/98/EC on waste. Very limited quantities of hazardous waste are generated by site activities. These are
segregated and stored in suitable, fit for purpose containers.

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C3, Question 6e Describe how you avoid producing waste
in line with Council Directive 2008/98/EC on waste and Section Ill: Supporting Information, Form C2, Question 3d Management systems. Waste
procedures are included within the YW management system and training is provided to staff as required.

There are no direct emissions to water other than roofwater from two buildings which is discharged to soakaway. No wastewater treatment is
undertaken within the installation boundary. Wastewater is returned to Lundwood WwTW for full treatment prior to discharge. In respect of
characterisation monitoring for return liquors refer to commitments made in BAT 3 above and Section IlI: Supporting Information, Form C2,
Question 6-9.

All liquor from sludge thickening and dewatering processes, condensate (e.g. from biogas handling), cleaning / washdown effluent and some
surface water runoff (other than roofwater from two buildings which is discharged to soakaway) is collected and discharged via underground
drainage systems to Lundwood WwTW for full treatment prior to discharge to the River Dearne. As both Lundwood STF and Lundwood WwTW
are owned and operated by YW, separate monitoring of Lundwood STF discharges has not been necessary or required under any permitting
regime. YW do not currently undertake any routine monitoring of these discharges (other than checks for process control purposes). YW
recognises that the inventory of emissions to sewer is currently incomplete and commits to undertake the sampling and analysis of effluent
discharged to Lundwood WwTW in line with BAT3 requirements. This emissions characterisation programme will be carried out by sampling
every month for a 12-month period in order to fully characterise wastewater emissions. Further information is provided in response to Form C2,
Question 6-9. The data will be used to undertake an environmental impact assessment in accordance with Environment Agency guidance. The
findings of the monitoring, analysis and impact assessment will be provided to the Environment Agency within 18 months of permit issue.
Requirements for ongoing monitoring will be established after this has been completed.

Refer to Appendix 10 - Odour Management Plan in respect of monitoring provisions (olfactometric and process). A programme of ongoing
monitoring of the OCU will be undertaken in accordance with BAT 8 requirements and will include emissions monitoring at the OCU stack on a 6-
monthly basis.

Relevant activities are not carried out at this site.

INAR Relevant activities are not carried out at this site.
INAR Relevant activities are not carried out at this site.
INAR Relevant activities are not carried out at this site.
Refer to Appendix 10 Odour Management Plan which provides details of the proposed programme of sniff testing.

Refer to Section II: Technical Description and Section Ill: Supporting Information, Form C2, Question 3d Management systems (sub-section
‘Monitoring') and Form C3, Questions 6a, b, ¢, d and e



| BAT No. |
12

13

14

15

16

17

18

19

Topic

Emissions to air

Emissions to air

Emissions to air

Emissions to air

Emissions to air

Noise and vibrations

Noise and vibrations

Emissions to water

Brief Description

Odour Management Plan

Applicability

The applicability is restricted to cases
where an odour nuisance at sensitive
receptors is expected and/or has
been substantiated.

Odour reduction techniques

Diffuse emission reduction
techniques

Flare use minimisation techniques

Flare emissions minimisation
techniques

Noise management plan

Applicability

The applicability is restricted to cases
where a noise or vibration nuisance at
sensitive receptors is expected and/or
has been substantiated.

Noise and vibration reduction
techniques

Water management techniques

- | Compliant
now?

In order to prevent or, where that is not practicable, to reduce odour emissions,

BAT is to set up, implement and regularly review an odour management plan, as

part of the environmental management system (see BAT 1), that includes all of

the following elements:

— a protocol containing actions and timelines;

— a protocol for conducting odour monitoring as set out in BAT 10;

— a protocol for response to identified odour incidents, e.g. complaints;

—an odour prevention and reduction programme designed to identify the

source(s); to characterise the contributions of the sources; and to implement

prevention and/or reduction measures.

In order to prevent or, where that is not practicable, to reduce odour emissions,

BAT is to use one or a combination of the techniques given below.

a) Minimising residence times

b) Using chemical treatment

Applicable |
BAT- AEL

Yes

Yes

Yes
Yes

c) Optimising aerobic treatment

In order to prevent or, where that is not practicable, to reduce diffuse emissions
to air, in particular of dust, organic compounds and odour, BAT is to use an
appropriate combination of the techniques given below.

N/A (explain)

Depending on the risk posed by the waste in terms of diffuse emissions to air,
BAT 14d is especially relevant.
a) Minimising the number of potential diffuse emission sources

SR Yes
SR Yes

b) Selection and use of high- integrity equipment
c) Corrosion prevention
d) Containment, collection and treatment of diffuse emissions

S /A (explain)

Yes

S Yes
S Yes

e) Dampening
f) Maintenance

g) Cleaning of waste treatment and storage areas

h) Leak detection and repair (LDAR) programme

BAT is to use flaring only for safety reasons or for non-routine operating
conditions (e.g. start-ups, shutdowns) by using both of the techniques given
below.

a) correct plant design

b) Plant management

In order to reduce emissions to air from flares when flaring is unavoidable, BAT
is to use both of the techniques given below.

a) Correct design of flaring devices

b) Monitoring and recording as part of flare management

In order to prevent or, where that is not practicable, to reduce noise and vibration
emissions, BAT is to set up, implement and regularly review a noise and
vibration management plan, as part of the environmental management system
(see BAT 1), that includes all of the following elements:

i) a protocol containing appropriate actions and timelines;

ii) a protocol for conducting noise and vibration monitoring;

iii) a protocol for response to identified noise and vibration events, e.g.
complaints;

iv) a noise and vibration reduction programme designed to identify the source(s),
to measure/estimate noise and vibration exposure, to characterise the
contributions of the sources and to implement prevention and/or reduction
measures.

In order to prevent or, where that is not practicable, to reduce noise and vibration
emissions, BAT is to use one or a combination of the technigues given below.

a) Appropriate location of equipment and buildings

b) Operational measures

c) Low-noise equipment

d) Noise and vibration control equipment

€) noise attenuation

In order to optimise water consumption, to reduce the volume of waste water
generated and to prevent or, where that is not practicable, to reduce emissions to
soil and water, BAT is to use an appropriate combination of the techniques given
below.

a) water management

SR Yes
SR Yes

SR Yes
SR Yes

N/A (explain)

PR N/A (explain)
P N/A (explain)

N/A (explain)

N/A (explain)

S Yes
S Yes
S Yes
S Yes
[

Yes

Yes

b) water recirculation N/A (explain)

c) impermeable surface Yes

Other (explain)

Other (explain)

Derogation
needed?

Provide brief comments on how compliance with BAT is (or will be) achieved
Where "N/A" or "other" is given, please explain why
Refer to Appendix 10 Odour Management Plan

Refer to Appendix 10 Odour Management Plan

NG Refer to Appendix 10 Odour Management Plan

- Refer to Appendix 10 Odour Management Plan. Chemical treatment is not routinely used but could be considered in order to respond to an
abnormal / significant odour issue.

INAT T Relevant activities are not carried out at this site.

Refer to Section Ill: Supporting Information, Form C2, Question 6-5 review of diffuse and point source emissions, Appendix 13 LDAR procedure
and also Section II: Technical Description, Section 1l Supporting Information, Form C3, Question 3b General Requirements — LDAR programme,
Section V: Appendix 8 Odour Risk Assessment, and Section V: Appendix 10 Odour Management Plan. Refer to Proposed Improvement
Programme for commitments to tank covering - no long term derogation is required.

NG Plant is compliant with YW engineering standards and subject to ongoing formal inspection and maintenance regimes.

NG plant is compliant with YW engineering standards and subject to ongoing formal inspection and maintenance regimes.

Some, but not all, odour sources on site are covered and contained and meet the requirements of BAT 14d. The use of enclosed equipment or
buildings for control of diffuse odour emissions from secondary maturation of digested cake on the cake pad is constrained by the volume of
waste. YW commits to a series of improvements to meet BAT 14d requirements; these are listed in Proposed Improvement Programme section
of the main application document.

INAT Materials are already wet or liquid

- Planned maintenance systems in place. Refer to Appendix 13 LDAR procedure and also Section II: Technical Description and Section IlI:
Supporting Information, Form C2, Question 3d Management systems.

INe™ " Regular cleaning is undertaken, where required and appropriate

NG Refer to Appendix 13 LDAR procedure and also Form C3, Question 3b General Requirements — LDAR programme

NG Refer to Section I1: Technical Description (sub-section Biogas Storage and Use)
NG Refer to Section I1: Technical Description (sub-section Biogas Storage and Use)

ING™ " Refer to Section II: Technical Description (sub-section Biogas Storage and Use)

NG Refer to Form C3, Question 4 Monitoring, Table C3: 4a-1 and 4a-2 .
Noise or vibration nuisance at sensitive receptors is not expected and no substantiated noise and vibration nuisance complaints have been
received. Noise and vibration management plan not required. Refer to Section V: Appendix 9 - Noise impact assessment.
Complaints handling and response procedures are in place — refer to Section Ill: Supporting Information, Form C2, Question 3d Management
systems.
See above

INASSESREE See above

See above

See above

Noise is minimised using a combination of techniques appropriate to the nature of installation activities and the risk of noise nuisance. Refer to
Section V: Appendix 9 Noise impact assessment.

INo™ " See above.

INo™ " See above

INo™ " See above

INo™ " See above

INo™ " See above

mains water. Refer to Section Ill: Supporting Information, Form C3, Question 6d Explain and justify the raw and other materials, other substances
and water that you will use.

Relevant activities are not carried out at this site. Measures are in place to ensure that water is used only where necessary, and preference is
given to the use of final treated effluent rather than mains water.

For details of techniques to minimise accidental/unplanned discharges to the environment from surfacing, storage areas, tanks, vessels, drainage
systems etc refer to the Accident Management Plan (Form C2, Q 6-7), Appendix 5: Site Condition Report and Appendix 11: Secondary
Containment Risk Assessment.

- Measures are in place to ensure that water is used only where necessary, and preference is given to the use of final treated effluent rather than



| BAT No. | Topic Brief Description
20 Emissions to water |Water emission reduction techniques
21 Emissions from Prevention and limitation techniques
accidents and
incidents
22 Material efficiency Material efficiency
Applicability
Some applicability limitations derive
from the risk of contamination posed
by the presence of impurities (e.g.
heavy metals, POPs, salts,
pathogens) in the waste that
substitutes other materials. Another
limitation is the compatibility of the
waste substituting other materials with
the waste input (see BAT 2).
23 Energy efficiency Energy efficiency techniques
24 Reuse of packaging |Reuse of packaging

Applicability
Some applicability restrictions derive
from the risk of contamination of the
waste posed by the reused
packaging.
General BAT conclusions for the biological treatment of waste
33 Overall performance

BAT

| Applicable

now?
d) Techniques to reduce the likelihood and impact of overflows and failures from
tanks and vessels

e) Roofing of waste storage and treatment areas

f) Segregation of water streams

g) Adequate drainage infrastructure

h) Design and maintenance provisions to allow detection and repair of leaks Yes
i) Appropriate buffer storage capacity Yes
In order to reduce emissions to water, BAT is to treat waste water using an See 'Water
appropriate combination of the techniques given below. emissions

a) equalisation tables' tab Yes
b) neutralisation Yes
c) Physical separation, e.g. screens, sieves, grit separators, grease separators, Yes

oil- water separation or primary settlement tanks
d) adsorption

e) distillation/rectification

f) precipitation

g) chemical oxidation

h) chemical reduction

i) evaporation

j) ion exchange

k) stripping

N/A (explain)
N/A (explain)
N/A (explain)
N/A (explain)
N/A (explain)
N/A (explain)
N/A (explain)
N/A (explain)

1) activated sludge process Yes
m) membrane bioreactor N/A (explain)
n) Nitrification/denitrification when the treatment includes a biological treatment Yes
0) coagulation and flocculation N/A (explain)
p) sedimentation Yes

q) Filtration (e.g. sand filtration, microfiltration, ultrafiltration)

r) floatation

In order to prevent or limit the environmental consequences of accidents and
incidents, BAT is to use all of the techniques given below, as part of the accident
management plan (see BAT 1).

a) protection measures

b) Management of incidental/accidental emissions

c) Incident/accident registration and assessment system

In order to use materials efficiently, BAT is to substitute materials with waste.

N/A (explain)
N/A (explain)
Yes

S Yes
S Yes
S Yes

Yes

In order to use energy efficiently, BAT is to use both of the techniques given
below.

a) energy efficient plant

b) energy balance record

In order to reduce the quantity of waste sent for disposal, BAT is to maximise the
reuse of packaging, as part of the residues management plan (see BAT 1).

SR Yes
SR Yes

Yes

In order to reduce odour emissions and to improve the overall environmental
performance, BAT is to select the waste input.

Compliant

Other (explain)

Other (explain)

Other (explain)

Other (explain)

Derogation
needed?

Provide brief comments on how compliance with BAT is (or will be) achieved
Where "N/A" or "other" is given, please explain why

Refer to Appendix 11 Secondary Containment Risk Assessment. A secondary containment risk assessment has been undertaken to assess
whether existing measures to protect the environment in the event of a failure of containment of primary storage tanks are adequate. This study
has identified that some additional mitigation measures are required in order to enhance environmental protection for the identified sensitive
receptors. YW will implement the required improvements in order to meet BAT 19d requirements, and therefore no long term derogation is
necessary.
Digested sludge cake is transferred from the centrifuges onto the cake pad. The cake pad is not covered, but engineered to direct run-off
generated (during periods of rainfall), via return liquor flows, to the Lundwood WwTW for full treatment. This treatment provision is considered
adequate and negates the need to cover the cake pad for the purpose of run-off reduction.
In order to reduce pollution risks most rainwater runoff is collected and returned to Lundwood WwTW for treatment in addition to process liquors
and cleaning washwater etc. Clean roofwater runoff from two buildings is discharged to soakaway. Refer to Section II: Technical Description,
Section Ill: Supporting Information, Form C3, Question 2 Point source emissions to air, water and land and Figure 4 Drainage Plan.
All process liquors, cleaning washwater and most surface water runoff (other than roofwater from two buildings which is discharged to soakaway)
from the site are returned to Lundwood WwTW for treatment. It is has been identified that there are two areas of uncertainty in respect of the
drainage system. YW is committed to investigating the drainage uncertainties and taking any improvement actions necessary and therefore no
long term derogation is necessary - refer to proposed improvement programme. Refer also to Section llI: Supporting Information, Form C3,
Question 2 Point source emissions to air, water and land and Figure 4 Drainage Plan.
Measures are in place for the protection of land and groundwater during operation of the permit - refer to Appendix 11 Secondary Containment
Risk Assessment. This study has identified that some additional mitigation measures are required in order to enhance environmental protection
for the identified sensitive receptors. YW will implement the required improvements in order to meet BAT 19h requirements, and therefore no
long term derogation is necessary.
Wastewater is returned for treatment at the co-located Lundwood WwTW where there is adequate buffer storage capacity.

Process liquor, including most surface water runoff is directed to Lundwood WwTW for full treatment. Refer to Section II: Technical Description
and Section Ill: Supporting Information, Form C3, Question 2 Point source emissions to air, water and land

No Wastewater flow from the STF is mixed with UWWTD wastewater (outside of the installation in the wider WwTW), providing adequate balancing of
flow and composition.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Sludge screens are located within the STF. UWWTD flow is screened at Lundwood WwTW.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Undertaken at Lundwood WwTW
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Primary settlement tanks at Lundwood WwTW enable solids settlement to occur.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.
No Not applicable - treatment processes in place ensure that discharge permit conditions are met.

Refer to Accident Management Plan Table C2: 6-8.

NG Refer to Accident Management Plan Table C2: 6-8.

INo™ " Refer to Accident Management Plan Table C2: 6-8.

INo™ " Refer to Accident Management Plan Table C2: 6-8.

Opportunities to substitute materials with waste are very limited. However, treated final effluent is used in preference to mains water supply
wherever feasible. Refer also to Section IlI: Supporting Information, Form C3, Question 6e.

Refer to Section Ill: Supporting Information, Form C3, Question 6a and 6b

NG Refer to Section I1I: Supporting Information, Form C3, Question 6a and 6b
NG Refer to Section I1I: Supporting Information, Form C3, Question 6a and 6b
Limited opportunities exist as packaging waste arisings are very low.
Refer to Section Ill: Supporting Information, Form C3, Question 6e for further information about residues management

Waste is only received from YW WwTW sites. Refer to Section II: Technical Description and Section IlI: Supporting Information, Form C2,
Question 3d Management systems. Refer also to BAT 2 above.



) . L Applicable Compliant
| BAT No. | Topic Brief Description BAT | BAT- AEL now?
34 Emissions to air In order to reduce channelled emissions to air of dust, organic compounds and  See 'Air Other (explain)
odorous compounds, including H2S and NH3, BAT is to use one or a emissions
combination of the techniques given below. o hlac! ol
a) adsorption - see table 6.1 tables’ tab Yes
b) biofilter - see table 6.1 Yes
c) fabric filter - see table 6.1 N/A (explain)
d) thermal oxidation - see table 6.1 N/A (explain)
e) wet scrubbing - see table 6.1 N/A (explain)
35 Emissions to water In order to reduce the generation of waste water and to reduce water usage, BAT
and usage is to use all of the techniques given below.

a) segregation of water streams
b) water recirculation
¢) minimisation of the generation of leachate

BAT conclusions for the aerobic treatment of waste

36 Overall control key waste and process In order to reduce emissions to air and to improve the overall environmental
environmental parameters performance, BAT is to monitor and/or control the key waste and process
performance parameters.

37 Odour and diffuse reduce diffuse emissions to air of In order to reduce diffuse emissions to air of dust, odour and bioaerosols from

emissions to air dust, odour and bioaerosols open-air treatment steps, BAT is to use one or both of the techniques given
below.

a) use of semipermeable membrane covers

b) adaptation of operations to the meteorological conditions

PR N/A (explain)

BAT conclusions for the anaerobic treatment of waste

38 Emissions to air Monitor and control key waste and In order to reduce emissions to air and to improve the overall environmental Yes
process parameters performance, BAT is to monitor and/or control the key waste and process
parameters.
BAT conclusions for the mechanical biological treatment (MBT) of waste
39 Emissions to air Segregation and recirculation of In order to reduce emissions to air, BAT is to use both of the techniques given N/A (explain)
waste gas streams below.
a) segregation of the waste gas streams P N/A (explain)
b) recirculation of waste gas P N/A (explain)

BAT conclusions for the physico-chemical treatment of solid and/or pasty waste

40 Monitor waste input | Monitoring of content of wastes during In order to improve the overall environmental performance, BAT is to monitor the
pre-acceptance and acceptance waste input as part of the waste pre-acceptance and acceptance procedures

(see BAT 2).

In order to reduce emissions of dust, organic compounds and NH3 to air, BAT is See 'Air

to apply BAT 14d and to use one or a combination of the techniques given below. cmissions

a) adsorption - see section 6.1 P

b) biofilter - see section 6.1 tables’ tab

c) fabric filter - see section 6.1

d) wet scrubbing - see section 6.1

N/A (explain)

41 Emissions to air Abatement systems and BAT-AELS N/A (explain)

Derogation
needed?

Provide brief comments on how compliance with BAT is (or will be) achieved
Where "N/A" or "other" is given, please explain why
YW operates an OCUs at Lundwood STF comprising a 2-stage biofilter and activated carbon polishing unit. The OCU on site will be managed
and monitored in accordance with BAT 8 requirements - see Appendix 10: Odour Management Plan.

See above
See above
See above
See above
See above

Treated final effluent is used in preference to mains water supply wherever feasible. Most surface water runoff (other than roofwater from two
buildings which is discharged to soakaway) is limited and is directed to Lundwood WwTW for full treatment prior to discharge.

No
-Wastewater is minimised within the constraints of existing plant. Treated final effluent is used in preference to mains water supply wherever

feasible.
Digested sludge is dewatered using centrifuges in order to minimise leachate generation from digested sludge cake. Sludge is contained within
tanks and pipework at all other times.

Relevant activities are not carried out at this site.
Relevant activities are not carried out at this site.

INAT T Relevant activities are not carried out at this site.

INAT T Relevant activities are not carried out at this site.
YW carries out an extensive level of process monitoring (Refer to Section II: Technical Description and Section Ill: Form C3, Question 4a:
Monitoring Table C3: 4a-2 Key process monitoring provision). Digester process operation is controlled, including control of foaming (refer to
Section II: Technical Description, 'sludge digestion' sub-section). Process monitoring parameters for the OCU are established in the Odour
Management Plan.

Relevant activities are not carried out at this site.

INAT Relevant activities are not carried out at this site.
INAT Relevant activities are not carried out at this site.

Relevant activities are not carried out at this site.

NA Relevant activities are not carried out at this site.
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1.2.6

1.2.7

Introduction

Background

Yorkshire Water Services Ltd has commissioned Stantec UK Ltd (Stantec) to undertake an Air
Emission Risk Assessment (AERA) to support the Environmental Permit (EP) application for
Anaerobic Digestion (AD) activities at Lundwood Sludge Treatment Facility (STF).

The Installation is located within the administrative boundary of Barnsley Metropolitan Borough
Council (BMBC). The location of the Installation is shown in Figure 1, Appendix E.

The Installation includes existing biogas combustion plant comprising a gas-fired Combined Heat
and Power (CHP) plant, gas-fired boiler and a biogas flare.

Report Scope

The scope of the assessment is limited to the point source combustion emissions to air at the
Installation (as defined above). Consistent with Environment Agency guidance (Environment
Agency, 2023), for a gas engine fired on biogas, the principal release of oxides of nitrogen (NOX)
have been assessed alongside sulphur dioxide (SO2) due to the potential sulphur content of biogas.

Emissions of NOx (in the form of nitrogen dioxide (NOz2)) and SO2 have been assessed against the
relevant Air Quality Standards for NO2 and SO: for the protection of human health. An assessment
has also been carried out against the relevant Critical Levels (CLe) for NOx and SOz, and Critical
Loads (Cvo) for nitrogen and acid deposition which are designed for the protection of designated
ecological sites.

This report outlines the approach, methodology and results of the AERA that has been undertaken,
utilising atmospheric dispersion modelling, to support the EP application.

The results of the assessment have been interpreted in accordance with the requirements of the
Environment Agency to identify if impacts represent ‘significant pollution’ as required by the
Environment Agency to determine an EP application.

To present a worst-case baseline scenario, all sources have initially been modelled as operating
simultaneously at the maximum emission rates for 24 hours a day. In reality plant (such as the flare
and second boiler) would be used far less frequently, or not at all, and there would not be sufficient
biogas available for such a scenario.

Additional scenarios have also been assessed in order to determine the impact of mitigation
measures (i.e. operating hour limits and increased stack height) on air quality impacts at ecological
receptors.

The AERA has been undertaken in accordance with relevant legislation, policy and guidance.

P:\Shared\PESLConsulting - Documents\1_Projects\AQU.002.b - Yorkshire Water - permit application\3_Working docs\A Draft
working versions\_Dec23_resub\_Lundwood\App 7 AERA\Lundwood Air Emissions Risk
Assessment_Rev.02_Draft_Issued_231219 v2.docx



Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

2

2.1
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2.2

221

2.2.2

2.2.3

224

2.2.5

Legislation and Relevant Guidance

Environmental Permitting Guidance

Guidance Notes produced by DEFRA provide a framework for regulation of installations and
additional technical guidance produced by the Environment Agency are used to provide the basis
for permit conditions.

Of particular relevance to the assessment is the ‘Air emissions risk assessment for your
environmental permit’, also known as the AERA Guidance (Environment Agency, 2023). The
purpose of the AERA Guidance is to assist operators to assess risks to the environment and human
health when applying for a permit under the EP Regulations. Included in the AERA guidance are:

®  an approach to screening assessment;
®  guidance on when detailed atmospheric dispersion modelling is required; and

= Environmental Assessment Levels (EALs) for a range of pollutants not covered by other
regulations, against which impact may be assessed.

National Air Quality Legislation and Guidance

Air Quality Standards

The Air Quality Standards Regulations 2010 (the AQSR) transposed the Air Quality Directive
(2008/50/EC) and Fourth Daughter Directive (2004/107/EC). The Regulations include Limit Values,
Target Values, Objectives, Critical Levels and Exposure Reduction Targets for the protection of
human health and the environment.

Following the Transition Period after the UK's departure from the EU in January 2020, the Air
Quality (Amendment of Domestic Regulations) (EU Exit) Regulations 2019 (and subsequent
amendments for the devolved administrations) have amended the AQ Standards Regulations 2010
to reflect the fact that the UK has left the EU, but do not change the pollutants assessed or the
numerical thresholds.

National Air Pollution Plan for NOz in the UK

The national Air Quality Plan for NO2 (DEFRA, 2018) sets out how the Government plans to deliver
reductions in NO2 throughout the UK, with a focus on reducing concentrations to below the EU
Limit Values throughout the UK within the 'shortest possible time'.

The plan requires all Local Authorities (LAs) in England which DEFRA identified as having
exceedances of the Limit Values in their areas past 2020 to develop local plans to improve air
quality and identify measures to deliver reduced emissions, with the aim of meeting the Limit Values
within their area within "the shortest time possible". Potential measures include changing road
layouts, encouraging public and private ultra-low emission vehicle (ULEV) uptake, the use of
retrofitting technologies and new fuels and encouraging public transport. In cases where these
measures are not sufficient to bring about the required change within 'the shortest time possible’
then LAs may consider implementing access restrictions on more polluting vehicles (e.g. Clean Air
Zones (CAZs)). A CAZ is defined within the plan as being “an area where targeted action is taken
to improve air quality and resources are prioritised and coordinated in a way that delivers improved
health benefits and supports economic growth” and may be charging or non-charging.

Air Quality Strategy

The Air Quality Strategy (AQS) 2007 for England, Scotland, Wales and Northern Ireland sets out a
comprehensive strategic framework within which air quality policy will be taken forward in the short
to medium term, and the roles that Government, industry, the Environment Agency, local
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2.2.7

2.2.8

2.3

2.3.1

2.3.2

government, business, individuals and transport have in protecting and improving air quality
(DEFRA, 2007). The AQS contains Air Quality Objectives (AQOs) based on the protection of both
human health and vegetation (ecosystems). The AQOs are maximum ambient pollutant
concentrations that are not to be exceeded, either without exception or with a permitted number of
exceedances allowable over a specified timescale. The AQOs are generally in accordance with the
Limit Values specified in the AQSRs, however requirements for compliance differ slightly.

The Environment Act 2021 required an updated Air Quality Strategy (DEFRA, 2023) which sets out
priorities including focusing on enforcement of industrial activities in close proximity to residential
areas, and closer alignment between Local Air Quality Management (LAQM) and permitting
regimes. The Air Quality Strategy sets out the Government policy on achieving the AQQOs, including
new targets for PMzs.

The Clean Air Strategy (2019) aims to lower national emissions of pollutants, thereby reducing
background pollution and minimising human exposure to harmful concentrations of pollution. The
Strategy aims to create a stronger and more coherent framework for action to tackle air pollution
(DEFRA, 2019).

The Environment Agency’s role in relation to the AQS is as follows:
“The Environment Agency is committed to ensuring that any industrial installation or waste

operation we regulate will not contribute significantly to breaches of an AQS objective.

It is a mandatory requirement of EPR legislation that we ensure that no single industrial installation
or waste operation we regulate will be the sole cause of a breach of an EU air quality limit value.
Additionally, we have committed that no installation or waste operation will contribute significantly
to a breach of an EU air quality limit value.” (Environment Agency, 2008)

Standards for Air Quality

The standards applied in this assessment are taken from the AERA Guidance (Environment
Agency, 2023) which are in accordance with the AQS and AQSR. The EALSs that have been applied
in this assessment are provided in Table 2-1.

Table 2-1 Applied EALs

Pollutant Averaging Period EAL (ug/m?3) Source

Annual Mean 40 AQS and AQSR

Nitrogen dioxide (NO,)
200 (1-hour) not to be exceeded

1-hour Mean more than 18 times per year AQS and AQSR
. 266 ug/m? not to be exceed
15 minutes more than 35 times a year AQS
3
Sulphur Dioxide (SO») 1-hour 3520‘3/ mone f;"?:z:’;‘:j::fd AQS and AQSR
3
24-hour 125 pg/m?® not to be exceeded AQS and AQSR

more than 3 times a year

DEFRA has published technical guidance for use in Local Air Quality Management (LAQM)
(DEFRA, 2022). According to LAQM.TG (22), air quality strategy objectives should only apply to
locations where “members of the public are likely to be regularly present and are likely to be
exposed for a period of time appropriate to the averaging period of the objective”. Authorities should
not consider exceedances of the objectives at any location where relevant public exposure would
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not be realistic. Thus, short term objectives such as the 1-hour objective should apply to footpaths
and other areas which may be regularly frequented by the public even for a short period of time.
Longer term objectives such as annual means, should apply at houses or other locations which the
public can be expected to occupy on a continuous basis. These objectives do not apply to exposure
at the workplace.

Table 2-2 Relevant Public Exposure

Air quality objectives

Averaging Period should apply at:

Air quality objectives don’t apply at:

Building facades of offices or other places of
work where members of the public do not have
regular access.

Hotels, unless people live there as their
permanent residence.

Gardens of residential properties.

Kerbside sites (as opposed to locations at the
building facade), or any other location where
public exposure is expected to be short term.

All locations where members
of the public might be
regularly exposed. Building
facades of residential
properties, schools,
hospitals, care homes etc.

Annual mean

All locations where the

24-hour and 8-hour | annual mean NAQO would ) ) )
mean apply, together with hotels Any other location where public exposure is

and gardens of residences. expected to be short term.

Kerbside sites

Any outdoor locations where
members of the public might | Kerbside sites where public would not be

1-hour mean reasonably be expected to expected to have regular access
spend one hour or longer.
All locations where members
of the public might reasonably| Locations where members of the public would
15-minute mean be regularly exposed for a not reasonably be expected to be regularly
period of 15 minutes or exposed for a period of 15 minutes or longer.
longer.

2.4 Protection of Ecological Receptors

2.4.1 Sites of nature conservation importance at a national and local level, are provided environmental
protection from developments, including from atmospheric emissions. EALs for the protection of
ecological receptors are known as Critical Levels (Cie) for airborne concentrations and Critical
Loads (Cuo) for deposition to land from air.

2.4.2 The AERA Guidance requires that ecological habitats should be screened against relevant
standards if they are located within the following set distances from the facility:

m  Special Protection Areas (SPAs), Special Areas of Conservation (SACs) or Ramsar sites
within 10km of the Installation; and
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= Sijtes of Special Scientific Interest (SSSIs), National Nature Reserves (NNR), Local Nature
Reserves (LNR), Local Wildlife Sites (LWS) and Ancient Woodland (AW) within 2km of the
Installation.

Critical Levels (Cie)

2.4.3 CLe are a quantitative estimate of exposure to one or more airborne pollutants in gaseous form,
below which significant harmful effects on sensitive elements of the environment do not occur,
according to present knowledge. The relevant CLe for the protection of vegetation and ecosystems
are specified within the UK Air Quality Regulations and AERA Guidance (see Table 2-3).

Table 2-3 Relevant CLe for the Protection of Vegetation and Ecosystems

Pollutant Concentration (ug/m3) Habitat and Averaging Period Source
] ) 30 Annual mean (all ecosystems) AQSR
Nitrogen Oxides
(NOx) .
752 Daily mean (all ecosystems) AERA
10 Annualtl)\/leanh(lichens and AERA
Sulphur Dioxide (SO2) ryophytes)

20 Annual Mean AQSR

@200 pug/m® where ozone (Os) is below the AOT40 critical level of 6000 ug/m? and SO is below the lower critical level of
10 pg/mé.

Critical Loads (Cyo)

2.4.4 Cuo are a quantitative estimate of exposure to deposition of one or more pollutants, below which
significant harmful effects on sensitive elements of the environment do not occur, according to
present knowledge. Critical loads are set for the deposition of various substances to sensitive
ecosystems. In relation to combustion emissions critical loads for eutrophication and acidification
are relevant which can occur via both wet and dry deposition; however, on a local scale only dry
(direct deposition) is considered significant.

2.4.5 Empirical CLo for eutrophication (derived from a range of experimental studies) are assigned based
for different habitats, including grassland ecosystems, mire, bog and fen habitats, freshwaters,
heathland ecosystems, coastal and marine habitats, and forest habitats and can be obtained from
the UK Air Pollution Information System (APIS) website (UK CEH, 2023).

2.4.6 Cuo for acidification have been set in the UK using an empirical approach for non-woodland habitats
on a 1km grid square based upon the mineralogy and chemistry of the dominant soil series present
in the grid square, and the simple mass balance (SMB) equation for both managed and unmanaged
woodland habitats.
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3

3.1

3.11

3.1.2

3.1.3

3.14

3.15

Assessment Methodology

Model Setup

Detailed atmospheric dispersion modelling has been undertaken using version 19191 of the
AERMOD dispersion model which has been developed in conjunction with, and approved for use
by, the US EPA. The dispersion modelling has been undertaken with due consideration to relevant
guidance. The modelling approach is based upon the following stages:

= jdentification of sensitive receptors;
®m  review of process design and emission sources;
= compilation of the existing air quality baseline and review of LAQM status; and

=  calculation of process contribution to ground level concentrations and evaluation against
relevant environmental standards for both human and ecological receptors.

The AERMOD model calculates time-averaged ground level concentrations over any set of
distances from the source. A 4km x 4km Cartesian grid with 25m spacing was used to predict the
maximum predicted contribution to ground level (1.5m flagpole) concentrations. The pollutant
concentrations were also predicted at specific human and ecological receptor locations.

The model requires inputs for:

= building effects;

= nature of the surface;

m  physical characteristics of the emissions; and
= meteorology.

Building Effects

Buildings can influence the dispersion of pollutants from sources and can increase the maximum
predicted ground level concentrations. The main effect of a building is to entrain pollutants into the
cavity region in the immediate leeward side of the building, bringing them rapidly down to ground
level. Therefore, concentrations near the building are increased but further away concentrations
are decreased.

The buildings that are nearest (or attached) to the sources have been considered in the model.
Buildings located horizontally within the distance equivalent to five stack heights of the stack and
taller than approximately a third of the stack height have been included, in accordance with advice
from the software provider. Details of buildings input to the model are provided in Table 3-1 and
Table 3-2 below and shown in Figure 2, Appendix E. Building heights were obtained from OS
Mastermap and LIiDAR data where OS Mastermap heights were unavailable.
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Table 3-1 Building Parameters — Rectangular Buildings

Building Height above
D X Y X Length (m) | Y Length (m) Ground (m)
BO5 438056.4 406990.6 3.9 6.9 24
B06 438044.6 407059.7 17.9 11.9 7.1
BO7 438024.2 407024.6 8.4 22.2 3.1
B0O8 438045.2 407010.1 3.6 4.3 2.2
B09 438043.6 407005.7 25 5.3 3.4
B10 438053.0 406995.0 6.3 2.7 2.6
Table 3-2 Building Parameters — Circular Buildings
Building X v Radi .
D adius (m) Height above Ground (m)
BO1 438059.3 407008.4 4.1 6.4
B02 438075.7 407023.0 9.6 8.7
BO3 438067.4 406995.9 5.4 6.4
BO4 438087.4 407004.2 9.6 8.6
Table 3-3 Building Parameters — Polygon Buildings
BU||Ig|ng X Y Height above Ground (m)
B11 438060.4 406984.7 1.5
Terrain

3.1.6 Topographical data covering the extent of the receptor grid and specific receptor locations has
been included in the model and was obtained from the OS LandForm Panorama dataset.

Meteorology

3.1.7 The model utilises a meteorological dataset that contains hourly values for wind speed, wind
direction, and atmospheric stability to compute the dispersion of the emissions.

3.1.8 The assessment has used the five-year (2016 to 2020) sequential Numerical Weather Prediction
(NWP) meteorological dataset for the Site which is considered to be appropriate for use in the
assessment due to a lack of representative meteorological stations in the area. The 2016 to 2020
NWP windroses are provided in Appendix A.
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= One MAN ROLLO SE2842E CHP (165 kWe output, 413 kW thermal input).

®  One Strebel boiler (900 kW thermal input, 557 kW thermal output) (Boiler 2). This boiler is no
longer in use and has been removed from some of the modelling scenarios.

The quantification of the flue gas flow rates for the CHP plant and Boiler 1 has been based on
physical discharge characteristics and stack emissions testing data (Element, 2021a, Element,
2021b). The quantification of gas flow rates for Boiler 2 has been based on physical discharge
characteristics and standard operating parameters included within AEA’s ‘Biomass Unit Conversion

The emission release rates for the CHP plant, boilers and flare have been calculated from the
‘normalised’ flue gas flow rates (see Table 3-3) and the relevant ELVs (and measured NOXx
emission concentration for the CHP as a worst-case). The use of ELV values represents a worst-
case assessment assumption as the levels below these values have been recorded during CHP

3.2 Emissions to Atmosphere
3.2.1 The technical specifications of the combustion plant are:
= One Hoval boiler (833 kW thermal input) (Boiler 1).
= One 575 Nm/hr® biogas combustion flare.
3.2.2
and Screening Assessment Tool’ (AEA, 2008).
3.2.3
and boiler emission testing (Element, 2021a, Element, 2021b).
3.24

The source parameters and emission rates used for the assessment of emissions are provided in
Table 3-3. Emissions from the CHP plant, boilers and flare are discharged via individual stacks (i.e.
four stacks in total). The CHP plant flue has been modelled as a horizontal point source, Boiler 1
has been modelled as a capped point source, and Boiler 2 and the flare have been modelled as
regular point sources in AERMOD.

Table 3-3 Applied Physical Discharge Characteristics to Estimate Emissions and Estimated Emission Rates

Parameter / Source CHP Flue Boilerl Flue Boiler2 Flue Flare
Stack Locations (x, y) 438038.1, 438034.9, 438049.3, 438111.2,
Y, 407021.4 407022.7 407008.3 406962.3
Stack Release Height (m
AGL) 4 3.5 3.5 5.5
Emission Temperature (°C) 260 150 120 1,000
Stack Internal Diameter (m) 0.34 0.3 0.25 1.6
Emission Velocity (m/s) 20.17 7.69 (capped 8.48 5.16
(horizontal) point source)
Actual flow rate (Am?/s) 1.83 0.54 0.42 10.37
Normalised flow rate, dry, 213 ) ) )
15% oxygen (Nm?3/s) '
i 0,
Normalised flow ratae, dry, 3% ) 0.23 0.17 1.00
oxygen (Nm3/s)
NOx Emission Rate (g/s) 0.6822 0.056° 0.044¢ 0.150°
Emission Rate (g/s) 0.128° 0.045¢ 0.035¢ 0.075f

a The NOx emission rate has been calculated using the measured emission concentration of 321 mg/Nm® (@STP, dry,
15% O3).

b TSO, SO emission rate has been calculated using the MCPD ELV of 60 mg/Nm® (@STP, dry, 15% O>).

¢ The NOx emission rate has been calculated using the MCPD ELV of 250 mg/Nm® (@STP, dry, 3% O,).
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3.2.5

3.2.6

3.2.7

3.2.8

3.3

3.3.1

3.3.2

3.3.3

3.34

d The SO: emission rate has been calculated using the MCPD ELV of 200 mg/Nm?® (@STP, dry, 3% O2).
e The NOx emission rate has been calculated using an ELV of 150 mg/Nm® (@STP, dry, 3% O,).
f The SO2 emission rate has been calculated basem® on 575 m®hr biogas wm?® h 250 mg/m® HS.

As an initial ‘worst-case’ baseline scenario (Scenario A), the CHP plant, boilers and flare have been
assumed to operate throughout the year for 24-hours a day (8,760 hours per annum). This
assumption is considered conservative; ‘real-world’ boiler and flare usage in particular are
substantially below this level of utilisation. All plant is periodically taken off-line for servicing which
would also reduce total available annual operating hours.

Additional scenarios (Scenarios B — C) have also been modelled to test the impact of mitigation
options on reducing the process contribution at ecological receptor locations. The mitigation options
include limits to operating hours (using ‘real-world’ operating hours for all plant) and changes to the
CHP stack configuration. The ‘real-world’ operating hours are based on run-hour data for the plant
(CHP and boiler 1) from previous years and existing limits (for the flare) and are assumed to be
95% (8,322 hours per year) for the CHP, 50% (4,380 hours per year) for boiler 1 and 10% (876
hours per year) for the flare.

Since Scenario A was modelled, Boiler 2 is now non-functional and is due to be disconnected.
Boiler 2 has therefore not been included in Scenarios B and C.

The assessment scenarios are summarised below:

®m  Scenario A: ‘worst-case’ baseline scenario — existing stacks as per Table 3-3 and 'worst-case’
100% operation of all plant throughout the year.

m  Scenario B (ecological receptors only): boiler 2 removed, 9m high vertical CHP stack, ‘real-
world’ operation of all plant.

= Scenario C (ecological receptors only): boiler 2 removed, 14m high vertical CHP stack, 100%
operation of all plant throughout the year.

Assessment of Impacts on Air Quality

NOx to NO, Conversion

Emissions of NOx from combustion sources include both NO2 and NO, with the majority being in
the form of NO. In ambient air, NO is oxidised to form NOz, and it is NO2 which has the greater
potential health impacts. For this assessment, the conversion of NO to NO2 has been estimated
using the worst-case assumptions set out in Environment Agency AERA guidance, namely that:

= Forthe assessment of long term (annual mean) impacts at receptors, 70% of NOx is NO2; and
®  For the assessment of short term (hourly mean) impacts at receptors, 35% of NOx is NO2.
The oxidation of NO to NO: is not, however, an instantaneous process and where the maximum
impacts occur within close proximity to the stacks, the EA AERA guidance assumptions lead to a
conservative assessment.

15-minute SO, Concentrations

In this assessment, the 99.9" percentiles of 1-hour mean SO concentrations have been converted
into 99.9" percentiles of 15-minute mean concentrations using a conversion factor 1.34, as

recommended in the Environment Agency AERA guidance.

Assessment of Impact and Significance

To assess the potential impact on air quality, the predicted exposure is compared to the EALs, and
the results of the dispersion modelling have been presented in the form of:
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3.35

3.3.6

3.3.7

3.4

34.1

3.4.2

3.4.3

= tabulated concentrations at discrete receptor locations to facilitate the discussion of results;
and

= jllustrations of the impact as isopleths (contours of concentration) for the criteria selected
enabling determination of impact at any locations within the study area.

In accordance with the Environment Agency’s AERA guidance, the impact is considered to be
insignificant or negligible if:

= the long-term process contribution is <1% of the long term EAL; and
= the short-term process contribution is <10% of the short term EAL.

For process contributions that cannot be considered insignificant further assessment has been
undertaken and the Predicted Environmental Concentration (PEC: PC + existing background
pollutant concentration) determined for comparison as a percentage of the relevant EAL. DEFRA
2018-based background maps for 2021 (DEFRA, 2021) have been applied to calculate the NO2
PECs at receptor locations, whilst background monitoring data from DEFRA’s Barnsley Gawber
Automatic Urban and Rural Network (AURN) monitoring site has been applied to calculate the SOz
PECs at receptor locations.

The Environment Agency’s AERA guidance indicates that no further assessment is required, and
impacts do not constitute ‘significant pollution’ if the resulting PEC is below the EAL, and the applied
emission levels comply with the BAT requirements.

Assessment of Impacts on Vegetation and Ecosystems

Calculation of Deposition Rates
Deposition rates were calculated using empirical methods recommended by the EA AQTAGO6 (EA,
2014). Dry deposition flux was calculated using the following equation:

Dry deposition flux (ug/m?/s) = ground level concentration (ug/m?®) x deposition velocity (m/s)

Wet deposition occurs via the incorporation of the pollutant into water droplets which are then
removed in rain or snow and is not considered significant over short distances (AQTAGO06)
compared with dry deposition. Therefore, for the purposes of this assessment, wet deposition has
not been considered.

The dry deposition velocities and conversion factors for NO2 and SO2 were taken from the EA’s
guidance document AQTAG 06 (EA, 2014) and are set out in Table 3-4.

Table 3-4 Applied Deposition Velocities

Chemical Habitat Recommended Conversion pg/m?/s | Conversion pg/m?/s
Species deposition velocity (m/s) to kgN/halyr to keg/halyr
Grassland 0.0015
NO; 96.0 6.84
Woodland 0.003
Grassland 0.012
SO, - 9.84
Woodland 0.024
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3.4.4

3.4.5

3.4.6

Assessment of Impact and Significance

In addition to the AERA guidance, the Environment Agency’s Operational Instruction 66_12
(Environment Agency, 2012a) details how the air quality impacts on ecological sites should be
assessed. This guidance provides risk-based screening criteria to determine whether impacts will
have ‘no likely significant effects (alone and in-combination)’ for European sites, ‘no likely damage’
for SSSI's and ‘no significant pollution’ for other sites, as follows:

. PC <1% long-term CLe and/or Cyo or that the PEC <70% long-term CLe and/or Cio for European
sites and SSSis;

. PC <10% short-term CLe for NOx for European sites and SSSiIs;

= PC <100% long-term CLe and/or Cio other conservation sites; and

®  PC <100% short-term Cre for NOXx (if applicable) for other conservation sites.

Where impacts cannot be classified as resulting in ‘no likely significant effect’, more detailed
assessment may be required depending on the sensitivity of the feature in accordance with
Environment Agency’s Operational Instruction 67_12 (Environment Agency, 2012b). This can
require the consideration of the potential for in-combination effects, the actual distribution of
sensitive features within the site, and local factors (such as the water table).

The guidance provides the following further criteria:

= if the PEC <100% of the appropriate limit, it can be assumed there will be no adverse effect;

= jf the background is below the limit, but a small PC leads to an exceedance — decision based
on local considerations;

= if the background is currently above the limit and the additional PC will cause a small increase
— decision based on local considerations;

= if the background is below the limit, but a significant PC leads to an exceedance — cannot
conclude no adverse effect; and

= if the background is currently above the limit and the additional PC is large - cannot conclude
no adverse effect.
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4

4.1

411

41.2

4.1.3

4.2

42.1

4.2.2

4.2.3

4.2.4

Baseline Environment

Site Setting and Sensitive Receptors

The Site location is shown in Figure 1, Appendix E. Sunny Bank, Horse Carr and Storrs Wood
LWS / Ancient Woodland lies directly to the east of the Installation. The area immediately
surrounding the Installation predominantly consists of farmland, industrial and residential uses. The
modelled sensitive human and ecological receptor locations in proximity to the Installation are
detailed in the following sections.

Human Receptors

According to LAQM.TG (22), air quality standards should apply to locations where members of the
public may be reasonably likely to be exposed to air pollution for the duration of the relevant limit
value. The dispersion modelling has been completed using a receptor grid which allows the
maximum ground level impact to be assessed including potential short-term exposure locations.
As such, the impact concentration has been assessed at all potential exposure locations
surrounding the Site. In addition, sensitive existing residential properties and a school have been
modelled, details of which are shown in Table B-1, Appendix B and their locations are shown in
Figure 3, Appendix E.

Ecological Receptors

Locally and nationally designated sites within the relevant AERA guidance screening distances are
presented in Table B-2, Appendix B and shown in Figure 4, Appendix E. There are no
internationally designated sites within the AERA guidance screening distance of 10km.

Ambient Air Quality

Local Air Quality Management

BMBC has investigated air quality within its area as part of its responsibilities under the LAQM
regime. The Council currently has seven Air Quality Management Areas (AQMAS) which have all
been declared due to exceedances of the annual mean NO2 AQO.

The closest AQMA is the Barnsley AQMA No.5 on Burton Road, located approximately 1.6km west
of the Installation boundary.

Local Air Quality Monitoring Data

BMBC carries out monitoring of NO2 concentrations at a number of locations across the borough.
The closest and most representative locations are shown in Figure 1, Appendix E. 2016 to 2020
monitoring data for these sites are presented in Table 4-1.

Table 4-1 shows that there were exceedances of the annual mean NO2 AQO in recent years at
three of the six closest monitoring locations to the Installation. Of the three sites that exceeded the
AQO, DT40 is the closest and is located adjacent to Grange Lane, approximately 850m from the
Installation. DT49 and DT55, both located adjacent to Doncaster Road, are approximately 1.3km
and 1.6km from the Installation, respectively. Whilst concentrations were lower at all monitoring
locations presented in Table 4-1 in 2020, it should be noted that these concentrations are not
considered to be representative of ‘normal’ conditions due to the impact of COVID-19 restrictions.
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Table 4-1 Measured NO2 concentrations 2016 - 2020

. . Annual Mean (ug/m3)
Site ID Site Type
2016 | 2017 | 2018 | 2019 | 2020
BMBC Diffusion Tubes
DT40 — Grange Lane, nr Cundy Cross junc. Roadside - - - 42.2 30
DT46 — Nr supermarket site, Wombwell Lane Kerbside 46.7 | 48.1 | 38.4 | 42.2 | 29.0
DT49 — Doncaster Road, Ardsley Kerbside 48.7 | 46.4 | 39.0 | 419 | 30.2
DT55 — Wombwell Lane, adj. Keel Inn Roadside - - - 42.6 27
DT57 — Grange Lane, Stairfoot, northbound Roadside - - - 38.9 | 29.1
DT58 — Grange Lane, Stairfoot, southbound Roadside - - - 374 | 26.1
AQO 40

BMBC data obtained from the BMBC 2021 Air Quality Annual Status Report (BMBC, 2021).
4.3 Predicted Background Concentrations

4.3.1 Modelled background pollutant concentration data on a 1km x 1km spatial resolution is provided
by DEFRA through the UK AIR website (DEFRA, 2020). These data are routinely used to support
LAQM and Air Quality Assessments.

4.3.2 The latest available background pollutant concentrations for NO2 are based upon a 2018 base year
and projected to future years. The projected 2021 background concentrations for the grid squares
containing the Installation and modelled receptor locations have been applied in this AERA and are
provided in Table 4-2. Background NO:2 concentrations are well below the AQO.

Table 4-2 Estimated Annual Mean NO2 Background Concentrations 2023 (ug/md)

Annual Mean (ug/m3)
Location (x_y)

NOXx NO2
436_407 13.1 10.0
437_405 13.6 10.4
437_406 12.6 9.6
437_407 12.8 9.8
438_405 11.8 9.1
438_406 10.8 8.4
438_407 10.8 8.4
438_408 12.5 9.6
439 405 10.9 8.4
439 407 10.6 8.2

4.3.3 The latest available modelled background pollutant data for SOz available from DEFRA is for 2001.
Therefore, it has been considered more appropriate to use more recent SO2 background monitoring
data available from DEFRA’s AURN.
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4.3.4 The 2022 annual mean SO: concentration from the Barnsley Gawber background AURN
monitoring site is provided in Table 4-3. The Barnsley Gawber AURN site is the closest and most
representative SOz monitoring site to the Installation with sufficient data capture in 2022. The
measured annual mean SOz background concentration from the Barnsley Gawber monitoring site
has been applied to all modelled human receptor locations in this AERA.

Table 4-3 Annual Mean SO2 Measured Background Concentration

. . 2022 Annual Mean SO
Site Name Location (x,y) Concentration (pg/m3)2
Barnsley Gawber AURN 432524,407478 1.01

4.4 Baseline Air Quality at Ecological Receptors

441 The APIS website, a support tool for assessment of potential effects of air pollutants on habitats
and species developed in partnership by the UK conservation agencies and regulatory agencies
and the Centre for Ecology and Hydrology (CEH), has been used to provide information on relevant
CLo and current deposition rates for nutrient nitrogen and for acidity. These are provided in Table
4-4 and have been obtained from the APIS website (UK CEH, 2023).
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Table 4-4 Nitrogen and Acid Deposition Critical Loads, Background Concentrations and Deposition

Critical Loads Background Concentrations and Deposition
Receptor Designated Site AEgQSnggitt';tal Nitrogen Acid Deposition - Nitrogen Nitrogen | Sulphur NOXx SOz
P Deposition MinCLMaxN Deposition (keq (keq Concentration Concentration
(kgN/halyr) (kegN/halyr) (kgN/ha/yr N/halyr) | S/halyr) (ug/m3) (ug/m3)
, Broadleaved, mixed
AW1 Pearson’s Wood and yew woodland 10 1.395 28.4 2.0 0.2 11.8 1.5
AW2 Storrs Wood | Broadleaved, mixed 10 1.395 28.4 2.0 0.2 11.8 1.5
and yew woodland
Sunny Bank, Horse Broadleaved, mixed
LWSla Carr and Storrs ! 10 1.394 28.3 2.0 0.2 12.5 1.6
and yew woodland
Wood
Sunny Bank, Horse .
. Broadleaved, mixed
LWS1b Carr and Storrs and yew woodland 10 1.399 28.3 2.0 0.2 12.4 1.5
Wood
Sunny Bank, Horse Broadleaved, mixed
LWS1c Carr and Storrs ! 10 1.399 28.3 2.0 0.2 12.4 1.5
and yew woodland
Wood
Sunny Bank, Horse .
. Broadleaved, mixed
LWS1d Carr and Storrs and yew woodland 10 1.399 28.3 2.0 0.2 12.4 1.5
Wood
Sunny Bank, Horse Broadleaved, mixed
LWSle Carr and Storrs ’ 10 1.399 28.3 2.0 0.2 12.4 1.5
and yew woodland
Wood
Sunny Bank, Horse .
LWS1f | Carrand Storrs | Eroadleaved, mixed 10 1.399 28.3 2.0 0.2 12.4 15
and yew woodland
Wood
Sunny Bank, Horse Broadleaved, mixed
LWS1g Carr and Storrs ' 10 1.395 28.4 2.0 0.2 11.8 15
and yew woodland
Wood
LWS2 Stairfoot Disused |Broadleaved, mixed 10 3.138 28.3 2.0 0.2 14.4 1.7
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Critical Loads Background Concentrations and Deposition
R tor Designated Site AfpllgdHCQitt'Ctal Nitrogen Acid Deposition - Nitrogen Nitrogen | Sulphur NOXx SOz
ecepto oad Habita Deposition MinCLMaxN Deposition (keq (keq Concentration Concentration
(kgN/halyr) (kegN/halyr) (kgN/halyr N/halyr) | S/halyr) (ug/m3) (ug/m3)
Railway and yew woodland
LWS3 cliff Wood Broadleaved, mixed 10 3.142 28.6 2.0 0.3 14.8 1.7
and yew woodland
LWS4 | CarltonMarsh |Broadieaved, mixed 10 3.131 29.0 2.1 0.2 13.8 1.8
and yew woodland
Dearn Valley . No species sensitive
SSSI1 Wetlands SSSI Rich Fens 15 to acidity 17.1 2.0 0.2 14.4 1.8

P:\Shared\PESLConsulting - Documents\1_Projects\AQU.002.b - Yorkshire Water - permit application\3_Working docs\A Draft working versions\_Dec23_resub\_Lundwood\App 7 AERA\Lundwood

Air Emissions Risk Assessment_Rev.02_Draft_Issued_231219 v2.docx



Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

5

511

5.2

521

522

5.2.3

52.4

525

5.2.6

5.2.7

Assessment Results

Dispersion modelling has been undertaken using the input data specified in this report. Figure 5 to
Figure 9, Appendix E should be referred to for graphical visualisations of modelling results. The
impacts at modelled human and ecological receptor locations are described in the following
sections.

Impacts on Sensitive Human Receptors

Scenario A - ‘worst-case’ baseline scenario — existing stacks and 'worst-
case’ 100% operation of all plant throughout the year.

Impact predictions have been based on a worst-case assessment scenario of the boilers, CHP
plant and flare operating constantly throughout the year and emitting the maximum permitted NOx
concentration. Therefore, the predicted concentrations presented in this report for this scenario are
likely to be significant overestimations of the actual impacts of the Installation.

Nitrogen Dioxide (NOy)

Figure 5, Appendix E illustrates the predicted annual mean NO2 PC contour whilst Figure 6,
Appendix E shows the 1-hour mean NO2 PC contour. Contours are presented for the year of the
maximum PC which is 2017 for annual mean NOz and 2019 for 1-hour mean NO.. Predicted annual
mean NO2 concentrations at sensitive receptor locations are summarised in Table C-1, Appendix
C, whilst predicted 1-hour mean NO:2 concentrations are provided in Table C-2, Appendix C.
Results for the worst-case meteorological year (i.e. maximum impact at each receptor) of the five
years assessed (2016 - 2020) are presented.

The predicted annual mean NO2 PCs exceed 1% of the EAL at sensitive receptors RO1 - R12, R14
and R33, R34 and R35, however the PECs are all less than 50% of the EAL. At all remaining
receptors, including R15 within the Barnsley AQMA No.5 on Burton Road, the predicted annual
mean NO2 PCs are less than 1% of the EAL and are therefore considered to be ‘insignificant’ in
accordance with Environment Agency guidance.

The predicted 1-hour mean NO2 PCs exceed 10% of the EAL at sensitive receptors R02 — R07 and
R35, however the PECs are less than 40% of the EAL. For all remaining receptors, the predicted
annual mean NO:2 PCs are less than 10% of the EAL and are therefore considered to be
‘insignificant’ in accordance with Environment Agency guidance.

As both the predicted annual mean and 1-hour mean NO2 PECs are well below the relevant EALs
at all sensitive human receptor locations, the predicted NOz impacts do not constitute ‘significant
pollution’.

Sulphur Dioxide (SO2)

Figures 7, Appendix E illustrates the predicted 24-hour mean SOz PC contour, Figure 8,
Appendix E shows the 1-hour mean SO2 PC contour and Figure 9, Appendix E shows the 15-
minute mean SOz contour. Contours are presented for the year of the maximum PC which is 2019
for 24-hour mean SOz, 2017 for 1-hour mean SOz and 2016 for 15-minute mean SO2. Predicted
SO: concentrations at sensitive receptor locations are summarised in Table C-3 — C-6, Appendix
C. Results for the worst-case meteorological year of the five years assessed (2016 - 2020) are
presented.

The predicted 24-hour mean SOz PCs exceed 10% of the EAL at sensitive receptors R03, R04 and
R35, however the PECs are less than 30% of the EAL. For all remaining receptors, the PCs are
less than 10% of the EAL and are therefore considered to be ‘insignificant’ in accordance with
Environment Agency guidance.
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The predicted 1-hour mean SOz PC exceed 10% of the EAL at sensitive receptor R35, however
the PEC is less than 20% of the EAL. For all remaining receptors, the PCs are less than 10% of
the EAL and are therefore considered to be ‘insignificant’ in accordance with Environment Agency
guidance.

The predicted 15-minute mean SOz PCs exceed 10% of the EAL at sensitive receptors R0O2 — R08
and R35, however the PECs are less than 35% of the EAL. For all remaining receptors, the PCs
are less than 10% of the EAL and are therefore considered to be ‘insignificant’ in accordance with
Environment Agency guidance.

The predicted 24-hour, 1-hour and 15-minute mean SOz PECs are well below the relevant EALs
and therefore do not constitute ‘significant pollution’.

Impacts on Ecological Receptors

Scenario A: ‘worst-case’ baseline scenario — existing stacks and 'worst-
case’ 100% operation of all plant throughout the year.

Impact predictions have initially been based on a worst-case assessment scenario assuming the
two boilers, CHP plant and flare are operating constantly throughout the year and emitting at the
maximum NOx and SO2 emission concentrations defined previously.

Nitrogen Oxides (NOy)

Predicted annual and 24-hour mean NOx concentrations at sensitive ecological receptor locations
are summarised in Table D-1 and Table D-2, Appendix D. Results for the worst-case
meteorological year of the five years assessed (2016 — 2020) are presented.

The predicted annual mean NOx PCs are less than 100% of the CLe and can therefore be
considered ‘insignificant’ at all locally designated ecological receptor locations, except for LWS1la
(Sunny Bank, Horse Carr and Storrs Wood LWS). At LWS1a, the predicted annual mean NOx PC
exceeds 100% of the Cie, as does the PEC.

Within the Dearne Valley Wetlands SSSI, the predicted annual mean NOx PC exceeds 1% of the
CLe. However, the PEC is well below the CLe (49.4%) and therefore adverse effects relating to
annual mean NOx concentrations are unlikely to occur within the SSSI as a result of the Installation.

The predicted 24-hr NOx PCs are less than 100% of the CLe at receptor locations within locally
designated sites (and less than 1% at Dearne Valley Wetlands SSSI), except for at receptors
LWS1la and LWS1b (Sunny Bank, Horse Carr and Storrs Wood LWS) where the 24-hour NOx PC
exceeds the Cie, as does the PEC.

The effects of nitrogen on vegetation are additive over long periods of time and therefore vegetation
is affected by long-term changes in nitrogen deposition (and NOx concentrations) (Institute of Air
Quality Management, 2020). Vegetation is much less likely to be affected by short-term (i.e. 24-
hour) changes in NOx concentrations, and resulting nitrogen deposition. In addition, the Cie for
short-term NOx concentrations was reduced from 200 pg/m? to 75 pg/m?® in 2000 to reflect the fact
that elevated short-term NOXx concentrations often coincide with elevated SO2 and Os
concentrations globally, however, this is not the case in the study area or the UK in general where
SO: and Oz concentrations generally remain low. Therefore, it is considered that the predicted 24-
hour NOx PC is unlikely to result in a significant effect on the Sunny Bank, Horse Carr and Storrs
Wood LWS.

Sulphur Dioxide (SOy)

Predicted annual mean SO: concentrations at sensitive ecological receptor locations are
summarised in Table D-3, Appendix D.

P:\Shared\PESLConsulting - Documents\1_Projects\AQU.002.b - Yorkshire Water - permit application\3_Working docs\A Draft
working versions\_Dec23_resub\_Lundwood\App 7 AERA\Lundwood Air Emissions Risk
Assessment_Rev.02_Draft_Issued_231219 v2.docx



Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

5.3.8

5.3.9

5.3.10

53.11

5.3.12

5.3.13

5.3.14

5.3.15

5.3.16

5.3.17

5.3.18

The predicted annual mean SOz PCs are less than 100% of the CLe at all of the locally designated
ecological receptor locations, and less than 1% at Dearne Valley Wetlands SSSI, and can therefore
be considered ‘insignificant’.

Nitrogen and Acid Deposition

Predicted annual mean nitrogen and acid deposition rates at sensitive ecological receptor locations
are summarised in Table D-4 and Table D-5, Appendix D.

The predicted annual nitrogen deposition PCs are less than 100% of the Cio at all locally designated
ecological receptor locations, and less than 1% at Dearne Valley Wetlands SSSI, and can therefore
be considered ‘insignificant’.

The predicted annual acid deposition PCs are less than 100% of the Cio at all locally designated
ecological receptor locations, except for two receptors, LWSla and LWS1b (both within Sunny
Bank, Horse Carr and Storrs Wood LWS), where the maximum predicted PCs are 219% and 123%
of the Cuo, respectively.

Species within Dearne Valley Wetlands SSSI are not sensitive to acid deposition according to APIS
(UK CEH, 2023).

Scenario B: boiler 2 removed, 9m high vertical CHP stack, ‘real-world’
operation of all plant.

Scenario B assumes boiler 2 is removed, a 9m high vertical CHP stack, ‘real-world’ operation of all
remaining plant. The ‘real-world’ operation hours are based on run hour data for previous years
and existing limits (i.e. for the flare) and are assumed to be 95% (8,322 hours per year) for the
CHP, 50% (4,380 hours per year) for boiler 1 and 10% (876 hours per year) for the flare.

Predicted annual and 24-hour mean NOx concentrations, annual SOz concentrations, nitrogen
deposition and acid deposition at sensitive ecological receptor locations are summarised in Table
D-6 and Table D-10, Appendix D. Results for the worst-case meteorological year of the five years
assessed (2016 — 2020) are presented.

In Scenario B, the predicted annual mean NOx, SOz, nitrogen deposition and acid deposition PCs
are reduced such that they are less than 100% of the CLe or CLo at all locally designated ecological
receptor locations, including Sunny Bank, Horse Carr and Storrs Wood LWS. In addition, the
predicted PCs do not exceed 1% of the CLe and Cio at ecological receptor locations within the
Dearne Valley Wetlands SSSI. Therefore, with the Scenario B mitigation in place, the annual mean
NOx and SO: PCs, as well as the nitrogen and acid deposition PCs are considered to be
‘insignificant’ at ecological receptor locations, in accordance with Environment Agency guidance.

The predicted 24-hour mean NOx PC exceeds 100% of the CLe at one ecological receptor location
(LWS1b), where the PC is predicted to be 105.3% of the CLe. However, as discussed in the previous
section, a conservative Cre of 75 pg/m® has been used for 24-hour NOx impacts, and therefore, it
is considered that the predicted 24-hour NOx PC is unlikely to result in a significant effect on the
Sunny Bank, Horse Carr and Storrs Wood LWS in this scenario.

Scenario C: boiler 2 removed, 14m high vertical CHP stack, 100% operation
of all plant.

Scenario C assumes boiler 2 is removed, a 14m high vertical CHP stack, and 100% operation year-
round of all remaining plant.

Predicted annual and 24-hour mean NOx concentrations, annual SOz concentrations, nitrogen
deposition and acid deposition at sensitive ecological receptor locations are summarised in Table
D-11 and Table D-15, Appendix D. Results for the worst-case meteorological year of the five years
assessed (2016 — 2020) are presented.
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5.3.19 In Scenario C, the predicted annual mean NOx, SOz, nitrogen deposition and acid deposition PCs
are reduced such that they are less than 100% of the CLe or Cwo at all locally designated ecological
receptor locations, including Sunny Bank, Horse Carr and Storrs Wood LWS. In addition, the
predicted PCs do not exceed 1% of the CLe and Cio at ecological receptor locations within the
Dearne Valley Wetlands SSSI. Therefore, with the Scenario C mitigation in place, the annual mean
NOx and SOz PCs, as well as the nitrogen and acid deposition PCs are considered to be
‘insignificant’ at ecological receptor locations, in accordance with Environment Agency guidance.

5.3.20 In addition, the 24-hour mean NOx PCs are less than 100% of the CLe at all ecological receptor
locations within locally designated sites, and less than 10% of the CLe within the Dearn Valley
Wetlands SSSI, and are therefore considered to be ‘insignificant’ in accordance with Environment
Agency guidance.
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Summary and Conclusions

An Air Emission Risk Assessment (AERA) utilising atmospheric dispersion modelling has been
undertaken to support the EP application for Anaerobic Digestion activities at Lundwood STF. The
Installation includes biogas combustion plant comprising a CHP plant unit, one boiler and a flare.

In relation to human receptors, in Scenario A (‘worst-case baseline scenario) where impacts are
not classified as ‘insignificant’ (i.e. PC less than 1% of the EAL for long-term concentrations or 10%
for short-term) the predicted impacts of the Installation do not lead to any exceedances of EALs
and do not constitute ‘significant pollution’.

In relation to the impact of the Installation on designated ecological sites, in Scenario A (‘worst-
case’ baseline scenario), the predicted PCs from the Installation are less than 100% of the
applicable annual or 24-hour Cre or Cio at locally designated ecological receptor locations, except
for within the Sunny Bank, Horse Carr and Storrs Wood LWS where the 24-hour mean NOx, annual
mean NOx and annual acid deposition PCs exceed 100% of the CLe/CLo, as do the PECs.

Additional scenarios have been modelled to test the impact of mitigation options such as increasing
the height of the CHP stack and applying limits to the operating hours of the combustion plant. The
results of the additional scenarios (Scenarios B and C) indicate that either a 9m high vertical CHP
stack with limits to annual operating hours (95% for the CHP, 50% for boiler 1, removal of boiler 2
and 10% for the flare) or a 14m high vertical CHP stack with no limits to operating hours (but
including removal of boiler 2), would be sufficient to reduce the PCs for annual mean NOx and SO:2
concentrations, as well as nitrogen and acid deposition at ecological receptor locations such that
they would be considered ‘insignificant’ in accordance with Environment Agency guidance. In
Scenario B, the predicted 24-hour mean NOx PC exceeds 100% of the CiLe at one ecological
receptor location in the Sunny Bank, Horse Carr and Storrs Wood LWS, however, a conservative
Cie of 75 ug/m? has been used for 24-hour NOx impacts, and therefore, it is considered that the
predicted 24-hour NOx PC is unlikely to result in a significant effect on the LWS in this scenario. In
Scenario C, the 24-hour NOx PCs are considered to be ‘insignificant’ at all ecological sites.
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Modelled Receptor Locations

Table B-1 Modelled Human Receptor Locations

Approximate
Distance
Receptor Description X Coordinate | Y Coordinate H((eriT?)ht InsI;(I)Ig]tion
Boundary

(m)
RO1 Sunny Bank, Lund Lane 438442.7 406903.6 1.5 81
RO2 Hilcrest, Lund Lane 438059.8 407265.1 1.5 224
R0O3 Woodcote, Lund Lane 437962.8 407216.2 1.5 190
RO4 77, Lund Lane 437902.4 407137.4 1.5 112
RO5 Fernbank, Lund Lane 437865.3 407196.9 1.5 172
RO6 Priory Gardens, Lund Lane 437813.6 407177.0 1.5 155
RO7 46, Lund Lane 437766.5 407143.5 1.5 141
RO8 40, Lund Lane 437705.8 407141.4 1.5 180
R0O9 37, Lang Avenue 437609.5 407110.6 1.5 249
R10 13, Lang Avenue 437608.1 407065.6 1.5 238
R11 45, Lang Avenue 437608.1 406961.7 1.5 243
R12 103, Lang Avenue 437433.5 406830.9 1.5 453
R13 2, Meadow View 437141.3 406991.4 1.5 702
R14 9, Lang Crescent 437384.4 406704.6 1.5 559
R15 158, Burton Road 436154.6 407305.7 1.5 1,712
R16 12, Abbey Lane 437266.5 406466.8 1.5 789
R17 80, Grange Lane 437159.6 406502.6 1.5 849
R18 4, Carrwood Road 437201.5 406043.1 1.5 1,152
R19 39, Grange Lane 437234.9 405811.7 1.5 1,317
R20 20, Pinfold Close 437469.1 405752.8 1.5 1,258
R21 585, Doncaster Road 437524.4 405677.9 1.5 1,308
R22 Gakhill Primary School, 437534.6 405645.1 15 1,336

Doncaster Road

R23 22, Scarfield Close 437638.0 405970.2 1.5 995
R24 34, Horse Carr View 438088.6 405971.6 1.5 877
R25 25, Hawkwell Bank 438271.8 405922.8 1.5 885
R26 27, Penrhyn Walk 438461.3 405981.9 1.5 800
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Approximate

Distance
Receptor Description X Coordinate | Y Coordinate H((erir?)ht InsI;(I)Ig]tion
Boundary
(m)
R27 Tylers Hill C‘I’_t;f‘]%es' watering | 439580.4 405975.3 15 1,327
R28 Rifle Range Farm, Carrs Lane 438815.9 407472.4 1.5 728
R29 Burton Abbey Farm, Carrs Lane 438843.5 407770.1 1.5 1,016
R30 129, Birkwood Avenue 439221.5 407775.3 1.5 1,194
R31 11, Ring Farm Hollow 438687.2 408028.4 1.5 1,146
R32 106, Newland Avenue 438376.9 408229.9 1.5 1,217
R33 12, Station Road 438029.5 408133.2 1.5 1,001
R34 Low Range Cottage, Moor Lane 437932.4 407895.4 1.5 867
R35 Arunden, Lund Lane 437995.5 407135.0 1.5 117
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Table B-2 Modelled Ecological Sites

Grid Reference Approximate Distance
. . . Interest .
Receptor Site Name (Designation) St from Installation
atus
X Y Boundary (m)
AW1 439271.7 | 406403.8| Pearsons Wood Ancient Woodland Local 836
AW?2 439796.7 | 406796.6 Storrs Wood Ancient Woodland Local 1,273
Sunny Bank, Horse Carr and Storrs
LWS1la | 438126.9| 407017.7| Wood Local Wildlife Site and Ancient Local 3
Woodland
Sunny Bank, Horse Carr and Storrs
LWS1b | 438160.4| 406977.6| Wood Local Wildlife Site and Ancient Local 15
Woodland
Sunny Bank, Horse Carr and Storrs
LWS1c | 438203.9| 406935.6 Wood Local Wildlife Site and Ancient Local 20
Woodland
Sunny Bank, Horse Carr and Storrs
LWS1d 438660 | 406777.1| Wood Local Wildlife Site and Ancient Local 136
Woodland
Sunny Bank, Horse Carr and Storrs
LWSle | 438594.1| 406620.8| Wood Local Wildlife Site and Ancient Local 173
Woodland
Sunny Bank, Horse Carr and Storrs
LWS1f | 438653.3| 406130.5| Wood Local Wildlife Site and Ancient Local 661
Woodland
Sunny Bank, Horse Carr and Storrs
LWS1g | 439889.9| 406775.2| Wood Local Wildlife Site and Ancient Local 1,366
Woodland
LWS2 | 437666.5 406593.4|  Stairfoot Disused Railway Local Local 432
Wildlife Site
LWS3 | 436947.2| 406537.7 Cliff Wood Local Wildlife Site Local 1,013
LWS4 | 437960.6| 409000 Carlton Marsh Local Wildlife Site Local 1,960
SSSI1 | 438027.9| 408697.7| ~ Dearne Valley Wetlands Site of Local 1,655
Special Scientific Interest
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Modelled Human Receptor Results

Table C-1 Scenario A Predicted Annual Mean NO2 Concentrations

Scenario A - Annual Mean NO2 Concentration (ug/m?3)
Receptor PC PC as % of EAL PEC PEC as % of EAL
RO1 1.3 3.3% 9.7 24.2%
RO2 3.3 8.2% 11.6 29.1%
RO3 4.1 10.2% 13.9 34.7%
RO4 4.3 10.7% 14.1 35.2%
RO5 2.6 6.6% 12.4 31.1%
RO6 2.3 5.8% 12.1 30.3%
RO7 2.2 5.4% 12.0 29.9%
RO8 1.6 4.1% 11.4 28.6%
RO9 1.1 2.7% 10.9 27.1%
R10 1.1 2.7% 10.9 27.1%
R11 1.1 2.8% 10.7 26.8%
R12 0.6 1.4% 10.2 25.5%
R13 0.3 0.8% 10.0 24.9%
R14 0.4 1.1% 10.1 25.1%
R15 0.1 0.2% 10.1 25.2%
R16 0.3 0.7% 9.9 24.7%
R17 0.3 0.6% 9.9 24.7%
R18 0.2 0.6% 9.8 24.6%
R19 0.2 0.5% 10.6 26.4%
R20 0.2 0.4% 10.5 26.4%
R21 0.1 0.3% 10.5 26.3%
R22 0.1 0.3% 10.5 26.3%
R23 0.2 0.5% 10.6 26.4%
R24 0.2 0.4% 9.2 23.0%
R25 0.1 0.4% 9.2 23.0%
R26 0.2 0.4% 9.2 23.0%
R27 0.1 0.3% 8.5 21.3%
R28 0.2 0.6% 8.6 21.5%
R29 0.2 0.5% 8.6 21.4%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario A - Annual Mean NOz Concentration (ug/m?)
Receptor PC PC as % of EAL PEC PEC as % of EAL
R30 0.2 0.4% 8.3 20.9%
R31 0.3 0.6% 9.8 24.5%
R32 0.4 0.9% 9.9 24.8%
R33 0.5 1.2% 10.0 25.1%
R34 0.7 1.6% 104 26.1%
R35 9.5 23.8% 19.3 48.3%

PCs exceeding 1% of the EAL are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table C-2 Scenario A Predicted 1-hour Mean NO2 Concentrations

Scenario A - 99.79%ile 1-Hour Mean NO2 Concentration (ug/m?)

Receptor PC PC as % of EAL PEC PEC as % of EAL
RO1 12.8 6.4% 29.5 14.8%
RO2 32.6 16.3% 49.3 24.6%
RO3 27.2 13.6% 46.8 23.4%
RO4 29.2 14.6% 48.8 24.4%
RO5 22.0 11.0% 416 20.8%
R06 22.9 11.4% 42.4 21.2%
RO7 22.7 11.3% 42.3 21.1%
RO8 19.1 9.5% 38.6 19.3%
R09 12.9 6.5% 325 16.3%
R10 13.0 6.5% 32,6 16.3%
R11 11.4 5.7% 30.6 15.3%
R12 8.8 4.4% 28.1 14.0%
R13 8.1 4.1% 27.4 13.7%
R14 7.9 4.0% 27.2 13.6%
R15 3.3 1.7% 23.3 11.7%
R16 6.9 3.5% 26.2 13.1%
R17 6.9 3.4% 26.1 13.1%
R18 5.8 2.9% 25.1 12.5%
R19 5.3 2.7% 26.1 13.1%
R20 5.0 2.5% 25.8 12.9%
R21 45 2.2% 25.2 12.6%
R22 45 2.3% 25.3 12.6%
R23 6.3 3.1% 27.0 13.5%
R24 3.7 1.9% 21.8 10.9%
R25 3.5 1.7% 21.6 10.8%
R26 3.6 1.8% 21.7 10.8%
R27 2.6 1.3% 195 9.7%
R28 45 2.2% 21.2 10.6%
R29 4.0 2.0% 20.7 10.3%
R30 3.8 1.9% 20.2 10.1%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario A - 99.79%ile 1-Hour Mean NO2 Concentration (ug/m?)
Receptor PC PC as % of EAL PEC PEC as % of EAL
R31 5.2 2.6% 24.3 12.1%
R32 6.6 3.3% 25.7 12.9%
R33 7.0 3.5% 26.1 13.1%
R34 9.5 4.7% 29.0 14.5%
R35 52.6 26.3% 72.2 36.1%

PCs exceeding 10% of the EAL are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table C-3 Scenario A Predicted 24-hour Mean SO2 Concentrations

Scenario A - 99.19%ile 24-Hour Mean SO2 Concentration (ug/m?)
Receptor PC PC as % of EAL PEC PEC as % of EAL
RO1 4.7 3.8% 5.9 4.8%
R0O2 10.6 8.5% 11.8 9.4%
RO3 15.3 12.3% 16.5 13.2%
RO4 16.1 12.8% 17.3 13.8%
RO5 11.7 9.4% 12.9 10.3%
RO6 8.3 6.6% 9.5 7.6%
RO7 7.6 6.1% 8.8 7.1%
RO8 6.3 5.0% 7.5 6.0%
RO9 5.0 4.0% 6.2 4.9%
R10 3.9 3.1% 51 4.1%
R11 3.5 2.8% 4.7 3.8%
R12 21 1.7% 3.3 2.6%
R13 1.4 1.1% 2.6 2.1%
R14 2.2 1.7% 3.3 2.7%
R15 0.6 0.5% 1.8 1.4%
R16 1.7 1.4% 2.9 2.4%
R17 1.6 1.3% 2.8 2.2%
R18 1.0 0.8% 2.2 1.8%
R19 0.9 0.7% 21 1.7%
R20 0.8 0.6% 2.0 1.6%
R21 0.7 0.5% 1.8 1.5%
R22 0.6 0.5% 1.8 1.5%
R23 0.8 0.7% 2.0 1.6%
R24 0.5 0.4% 1.7 1.3%
R25 0.6 0.4% 1.7 1.4%
R26 0.6 0.5% 1.8 1.4%
R27 0.5 0.4% 1.7 1.3%
R28 0.8 0.7% 2.0 1.6%
R29 0.7 0.6% 1.9 1.5%
R30 0.6 0.5% 1.8 1.5%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario A - 99.19%ile 24-Hour Mean SOz Concentration (ug/m?3)
Receptor PC PC as % of EAL PEC PEC as % of EAL
R31 0.8 0.7% 2.0 1.6%
R32 1.3 1.0% 2.5 2.0%
R33 1.9 1.5% 3.1 2.5%
R34 3.4 2. 7% 4.6 3.6%
R35 30.1 24.1% 31.3 25.0%

PCs exceeding 10% of the EAL are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table C-4 Scenario A Predicted 1-Hour Mean SOz Concentrations

Scenario A - 99.73%ile 1-Hour Mean SOz Concentration (ug/m3)
Receptor PC PC as % of EAL PEC PEC as % of EAL
RO1 14.5 4.1% 16.5 4.7%
RO2 32.9 9.4% 34.9 10.0%
RO3 32.2 9.2% 34.3 9.8%
RO4 325 9.3% 345 9.9%
RO5 255 7.3% 27.5 7.9%
RO6 24.5 7.0% 26.6 7.6%
RO7 23.1 6.6% 25.2 7.2%
RO8 20.5 5.8% 22.5 6.4%
RO9 13.0 3.7% 15.1 4.3%
R10 12.5 3.6% 14.5 4.1%
R11 13.0 3.7% 15.0 4.3%
R12 9.2 2.6% 11.2 3.2%
R13 6.9 2.0% 8.9 2.6%
R14 8.4 2.4% 10.4 3.0%
R15 2.4 0.7% 4.4 1.3%
R16 7.0 2.0% 9.0 2.6%
R17 6.4 1.8% 8.4 2.4%
R18 51 1.5% 7.1 2.0%
R19 4.9 1.4% 7.0 2.0%
R20 4.2 1.2% 6.2 1.8%
R21 3.6 1.0% 5.6 1.6%
R22 3.7 1.1% 5.8 1.6%
R23 4.7 1.3% 6.7 1.9%
R24 3.0 0.9% 5.0 1.4%
R25 2.8 0.8% 4.8 1.4%
R26 2.7 0.8% 4.7 1.4%
R27 1.8 0.5% 3.9 1.1%
R28 4.2 1.2% 6.2 1.8%
R29 3.6 1.0% 5.6 1.6%
R30 35 1.0% 5.6 1.6%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario A - 99.73%ile 1-Hour Mean SOz Concentration (ug/m3)
Receptor PC PC as % of EAL PEC PEC as % of EAL
R31 4.9 1.4% 7.0 2.0%
R32 6.6 1.9% 8.6 2.5%
R33 7.1 2.0% 9.1 2.6%
R34 10.0 2.9% 12.0 3.4%
R35 56.7 16.2% 58.7 16.8%

PCs exceeding 10% of the EAL are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table C-5 Scenario A Predicted 15-minute Mean SO Concentrations

Scenario A - 99.9%ile 15-Minute Mean SOz Concentration (ug/m?2)
Receptor PC PC as % of EAL PEC PEC as % of EAL
RO1 25.6 9.6% 28.3 10.6%
RO2 48.1 18.1% 50.9 19.1%
RO3 47.6 17.9% 50.3 18.9%
RO4 50.0 18.8% 52.7 19.8%
RO5 38.1 14.3% 40.8 15.3%
RO6 40.0 15.1% 42.8 16.1%
RO7 41.7 15.7% 44.4 16.7%
RO8 34.2 12.8% 36.9 13.9%
RO9 22.3 8.4% 25.0 9.4%
R10 24.2 9.1% 26.9 10.1%
R11 22.3 8.4% 25.0 9.4%
R12 14.9 5.6% 17.6 6.6%
R13 14.0 5.3% 16.7 6.3%
R14 14.5 5.5% 17.2 6.5%
R15 51 1.9% 7.8 2.9%
R16 11.2 4.2% 13.9 5.2%
R17 11.0 4.1% 13.7 5.1%
R18 8.5 3.2% 11.2 4.2%
R19 9.1 3.4% 11.8 4.5%
R20 8.3 3.1% 11.0 4.1%
R21 7.8 2.9% 10.5 3.9%
R22 7.6 2.8% 10.3 3.9%
R23 9.8 3.7% 12.5 4.7%
R24 4.9 1.8% 7.6 2.9%
R25 5.0 1.9% 7.7 2.9%
R26 51 1.9% 7.8 2.9%
R27 4.0 1.5% 6.7 2.5%
R28 7.7 2.9% 10.4 3.9%
R29 6.7 2.5% 9.4 3.5%
R30 6.9 2.6% 9.6 3.6%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario A - 99.9%ile 15-Minute Mean SOz Concentration (ug/m?3)
Receptor PC PC as % of EAL PEC PEC as % of EAL
R31 8.8 3.3% 11.5 4.3%
R32 10.9 4.1% 13.6 5.1%
R33 111 4.2% 13.8 5.2%
R34 15.5 5.8% 18.2 6.8%
R35 85.5 32.2% 88.2 33.2%

PCs exceeding 10% of the EAL are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Appendix D

Scenario A Results

Table D-1 Scenario A Predicted Annual Mean NOx Concentrations

Modelled Ecological Receptor Results

Designated Site

Scenario A - Annual Mean NOXx

Receptor PC PC as % of PEC PEC as % of
(ug/m3) Cle (ug/m3) CLe
AW1 Pearsons Wood AW 0.3 1.0% 12.1 40.2%
AW?2 Storrs Wood AW 0.2 0.7% 12.0 39.9%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 32.2 107.3% 44.6 148.8%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1b LWS/AW 16.7 55.7% 29.1 97.1%
Sunny Bank, Horse Carr and Storrs Wood
LWS1c LWS/AW 6.4 21.2% 18.8 62.6%
Sunny Bank, Horse Carr and Storrs Wood o o
Lws1d LWS/AW 0.6 2.0% 13.0 43.4%
Sunny Bank, Horse Carr and Storrs Wood
LWS1e LWS/AW 0.5 1.6% 12.9 43.0%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1f LWS/AW 0.2 0.7% 12.6 42.1%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.2 0.7% 12.0 39.9%
LWS2 Stairfoot Disused Railway LWS 0.9 2.9% 15.3 50.9%
LWS3 Cliff Wood LWS 0.3 1.0% 15.1 50.4%
LWS4 Carlton Marsh LWS 0.4 1.2% 14.2 47.2%
SSSlI1 Dearne Valley Wetlands SSSI 0.4 1.4% 14.8 49.4%

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) C.e criteria, and PECs exceeding 100% of
the Cue, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-2 Scenario A Predicted 24-hour Mean NOx Concentrations

Scenario A - 24-Hour Mean NOx
Receptor Designated Site PC (ug/m?) PC as % of PEC PEC as % of
H9 CLe (ug/m3) CLe
AW1 Pearsons Wood AW 3.7 4.9% 27.2 36.3%
AW?2 Storrs Wood AW 35 4.7% 27.1 36.1%
Sunny Bank, Horse Carr and o o
LWS1la Storrs Wood LWS/AW 165.6 220.8% 190.5 254.0%
Sunny Bank, Horse Carr and
LWS1b Storrs Wood LWS/AW 101.7 135.6% 126.6 168.8%
Sunny Bank, Horse Carr and o o
LWSlc Storrs Wood LWS/AW 36.7 48.9% 61.5 82.0%
Sunny Bank, Horse Carr and
Lws1d Storrs Wood LWS/AW 6.5 8.6% 31.3 41.7%
Sunny Bank, Horse Carr and o o
LWS1le Storrs Wood LWS/AW 7.4 9.9% 32.2 43.0%
Sunny Bank, Horse Carr and o o
LWS1f Storrs Wood LWS/AW 3.8 5.0% 28.6 38.1%
Sunny Bank, Horse Carr and
LWS1g Storrs Wood 3.3 4.4% 26.9 35.8%
LWS2 Stairfoot Disused Railway LWS 10.0 13.4% 38.8 51.8%
LWS3 Cliff Wood LWS 5.5 7.4% 35.1 46.9%
LwWs4 Carlton Marsh LWS 4.4 5.9% 32.0 42.6%
SSSlI1 Dearne Valley Wetlands SSSI 4.6 6.1% 33.3 44.5%

PCs exceeding 100% (locally designated sites) or the 10% (nationally designated sites) C_e criteria, and PECs exceeding 100% of

the Cue, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-3 Scenario A Predicted Annual Mean SO2 Concentrations

Designated Site

Scenario A - Annual Mean SO

Receptor PC PC as % of PEC PEC as % of
(ug/m3) CLe (ug/m3) CLe
AW1 Pearsons Wood AW 0.1 0.5% 1.6 8.1%
AW2 Storrs Wood AW 0.1 0.3% 1.6 7.9%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 10.9 54.7% 12.5 62.5%
Sunny Bank, Horse Carr and Storrs Wood
LWS1b LWS/AW 6.2 31.2% 7.8 38.8%
Sunny Bank, Horse Carr and Storrs Wood
LWS1c LWS/AW 2.4 12.2% 4.0 19.8%
Sunny Bank, Horse Carr and Storrs Wood
Lws1d LWS/AW 0.2 1.0% 1.7 8.7%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1le LWS/AW 0.2 0.8% 1.7 8.5%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1f LWS/AW 0.1 0.3% 1.6 8.0%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.1 0.3% 1.6 7.9%
LWS2 Stairfoot Disused Railway LWS 0.3 1.5% 2.0 9.9%
LWS3 Cliff Wood LWS 0.1 0.5% 1.8 8.9%
LwWs4 Carlton Marsh LWS 0.1 0.6% 1.9 9.4%
SSSlI1 Dearne Valley Wetlands SSSI 0.1 0.7% 2.0 9.9%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-4 Scenario A Predicted Annual Nitrogen Deposition Rates

Scenario A - Nitrogen Deposition
Receptor Designated Site PC PCas%of | PEC | PEC as % of
(kgN/halyr) Cro (kgN/halyr) Cuo
AW1 Pearsons Wood AW 0.06 0.6% 28.4 284.2%
AW?2 Storrs Wood AW 0.04 0.4% 28.4 284.0%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 6.49 64.9% 34.8 348.2%
Sunny Bank, Horse Carr and Storrs Wood
LWS1b LWS/AW 3.37 33.7% 31.7 317.0%
Sunny Bank, Horse Carr and Storrs Wood
LWS1c LWS/AW 1.28 12.8% 29.6 296.1%
Sunny Bank, Horse Carr and Storrs Wood o o
Lws1d LWS/AW 0.12 1.2% 28.5 284.5%
Sunny Bank, Horse Carr and Storrs Wood
LWS1le LWS/AW 0.10 1.0% 28.4 284.3%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1f LWS/AW 0.04 0.4% 28.4 283.7%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.04 0.4% 28.4 284.0%
LWS2 Stairfoot Disused Railway LWS 0.18 1.8% 28.5 284.7%
LWS3 Cliff Wood LWS 0.06 0.6% 28.6 286.4%
LwWs4 Carlton Marsh LWS 0.07 0.7% 29.1 290.9%
SSSI1 Dearne Valley Wetlands SSSI 0.08 0.6% 17.1 114.2%

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) Co criteria, and PECs exceeding 100% of

the Cuo, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-5 Scenario A Predicted Annual Acid Deposition Rates

Scenario A — Acid Deposition
Receptor Designated Site PC PC as % of PEC | PEC as % of
(ke/halyr) Cro (keg/halyr) Cuo

AW1 Pearsons Wood AW 0.03 1.9% 2.3 164.6%

AW?2 Storrs Wood AW 0.02 1.3% 2.3 164.0%
Sunny Bank, Horse Carr and Storrs Wood

LWS1la LWS/AW 3.05 219.0% 5.3 380.4%
Sunny Bank, Horse Carr and Storrs Wood

LWS1b LWS/AW 1.72 122.6% 4.0 284.1%
Sunny Bank, Horse Carr and Storrs Wood

LWS1c LWS/AW 0.67 47.8% 2.9 209.3%
Sunny Bank, Horse Carr and Storrs Wood o o

Lws1d LWS/AW 0.06 4.1% 2.3 165.6%
Sunny Bank, Horse Carr and Storrs Wood

LWS1le LWS/AW 0.05 3.2% 2.3 164.8%
Sunny Bank, Horse Carr and Storrs Wood o o

LWS1f LWS/AW 0.02 1.3% 2.3 162.9%

LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.02 1.2% 2.3 164.0%

LWS2 Stairfoot Disused Railway LWS 0.08 2.7% 2.3 74.7%

LWS3 Cliff Wood LWS 0.03 0.9% 2.3 73.8%

LwWs4 Carlton Marsh LWS 0.03 1.0% 2.3 74.8%

SSSI1 Dearne Valley Wetlands SSSI Not sensitive to acidity

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) Co criteria, and PECs exceeding 100% of
the Cuo, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario B Results

Table D-6 Scenario B Predicted Annual Mean NOx Concentrations

Scenario B - Annual Mean NOx
Receptor Designated Site PC | PCas %of PEC | PEC as % of
(ug/m3) Cle (ug/m3) CLe
AW1 Pearsons Wood AW 0.2 0.8% 12.0 40.0%
AW?2 Storrs Wood AW 0.2 0.5% 11.9 39.8%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 14.3 47.5% 26.7 89.0%
Sunny Bank, Horse Carr and Storrs Wood
LWS1b LWS/AW 7.2 23.9% 19.6 65.3%
Sunny Bank, Horse Carr and Storrs Wood 0 o
LWSlc LWS/AW 35 11.8% 15.9 53.2%
Sunny Bank, Horse Carr and Storrs Wood
Lws1d LWS/AW 0.5 1.6% 12.9 43.0%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1le LWS/AW 0.4 1.3% 12.8 42.7%
Sunny Bank, Horse Carr and Storrs Wood
LWS1f LWS/AW 0.2 0.6% 12.6 42.0%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.2 0.5% 11.9 39.7%
LWS2 Stairfoot Disused Railway LWS 0.6 1.9% 15.0 49.9%
LWS3 Cliff Wood LWS 0.2 0.7% 15.0 50.1%
LwWs4 Carlton Marsh LWS 0.3 0.8% 14.0 46.8%
SSSI1 Dearne Valley Wetlands SSSI 0.3 1.0% 14.7 48.9%

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) C.e criteria, and PECs exceeding 100% of
the Cie, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-7 Scenario B Predicted 24-hour Mean NOx Concentrations

Scenario B - 24-Hour Mean NOx
Receptor Designated Site PC (ug/m?) PC as % of PEC PEC as % of
HY CLe (ug/m3) CLe
AW1 Pearsons Wood AW 34 4.6% 27.0 35.9%
AW2 Storrs Wood AW 3.0 4.0% 26.5 35.4%
Sunny Bank, Horse Carr and o o
LWS1la Storrs Wood LWS/AW 78.9 105.3% 103.9 138.5%
Sunny Bank, Horse Carr and
LWS1b Storrs Wood LWS/AW 47.9 63.8% 72.7 97.0%
Sunny Bank, Horse Carr and o o
LWSlc Storrs Wood LWS/AW 28.2 37.6% 53.0 70.7%
Sunny Bank, Horse Carr and
Lws1d Storrs Wood LWS/AW 7.2 9.6% 32.0 42.7%
Sunny Bank, Horse Carr and o o
LWS1le Storrs Wood LWS/AW 5.4 7.1% 30.2 40.3%
Sunny Bank, Horse Carr and o o
LWS1f Storrs Wood LWS/AW 35 4.6% 28.3 37.8%
Sunny Bank, Horse Carr and
LWS1g Storrs Wood 2.8 3.8% 26.4 35.2%
LWS2 Stairfoot Disused Railway LWS 7.7 10.3% 36.6 48.7%
LWS3 Cliff Wood LWS 4.4 5.9% 34.1 45.4%
LwWs4 Carlton Marsh LWS 3.8 5.1% 314 41.9%
SSSlI1 Dearne Valley Wetlands SSSI 4.1 5.4% 329 43.8%

PCs exceeding 100% (locally designated sites) or the 10% (nationally designated sites) C_e criteria, and PECs exceeding 100% of
the Cue, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-8 Scenario B Predicted Annual Mean SO2 Concentrations

Designated Site

Scenario b - Annual Mean SO2

Receptor PC PC as % of PEC PEC as % of
(ug/m3) CLe (ug/m3) CLe
AW1 Pearsons Wood AW 0.0 0.2% 1.6 7.8%
AW2 Storrs Wood AW 0.0 0.2% 1.6 7.8%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 35 17.4% 5.0 25.2%
Sunny Bank, Horse Carr and Storrs Wood
LWS1b LWS/AW 1.8 8.8% 3.3 16.4%
Sunny Bank, Horse Carr and Storrs Wood
LWS1c LWS/AW 0.8 4.1% 2.3 11.7%
Sunny Bank, Horse Carr and Storrs Wood
Lws1d LWS/AW 0.1 0.5% 1.6 8.2%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1le LWS/AW 0.1 0.4% 1.6 8.1%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1f LWS/AW 0.0 0.2% 1.6 7.8%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.0 0.2% 1.6 7.8%
LWS2 Stairfoot Disused Railway LWS 0.1 0.7% 1.8 9.1%
LWS3 Cliff Wood LWS 0.1 0.3% 1.7 8.7%
LwWs4 Carlton Marsh LWS 0.1 0.3% 1.8 9.1%
SSSlI1 Dearne Valley Wetlands SSSI 0.1 0.3% 1.9 9.5%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-9 Scenario B Predicted Annual Nitrogen Deposition Rates

Scenario B - Nitrogen Deposition
Receptor Designated Site PC PCas%of | PEC | PEC as % of
(kgN/halyr) Culo (kgN/halyr) Clo
AW1 Pearsons Wood AW 0.05 0.5% 28.4 284.1%
AW?2 Storrs Wood AW 0.03 0.3% 28.4 283.9%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 2.87 28.7% 31.2 312.0%
Sunny Bank, Horse Carr and Storrs Wood
LWS1b LWS/AW 1.45 14.5% 29.8 297.8%
Sunny Bank, Horse Carr and Storrs Wood
LWS1c LWS/AW 0.71 7.1% 29.0 290.4%
Sunny Bank, Horse Carr and Storrs Wood o o
Lws1d LWS/AW 0.10 1.0% 28.4 284.3%
Sunny Bank, Horse Carr and Storrs Wood
LWS1le LWS/AW 0.08 0.8% 28.4 284.1%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1f LWS/AW 0.04 0.4% 28.4 283.7%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.03 0.3% 28.4 283.9%
LWS2 Stairfoot Disused Railway LWS 0.11 1.1% 28.4 284.0%
LWS3 Cliff Wood LWS 0.04 0.4% 28.6 286.2%
LwWs4 Carlton Marsh LWS 0.05 0.5% 29.1 290.7%
SSSI1 Dearne Valley Wetlands SSSI 0.06 0.4% 17.1 114.1%

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) Co criteria, and PECs exceeding 100% of

the Cuo, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-10 Scenario B Predicted Annual Acid Deposition Rates

Scenario B — Acid Deposition
Receptor Designated Site PC PC as % of PEC | PEC as % of
(ke/halyr) Cro (keg/halyr) Cuo

AW1 Pearsons Wood AW 0.02 1.1% 2.3 163.8%

AW?2 Storrs Wood AW 0.01 0.8% 2.3 163.5%
Sunny Bank, Horse Carr and Storrs Wood

LWS1la LWS/AW 1.03 73.8% 3.3 235.2%
Sunny Bank, Horse Carr and Storrs Wood

LWS1b LWS/AW 0.52 37.0% 2.8 198.6%
Sunny Bank, Horse Carr and Storrs Wood

LWS1c LWS/AW 0.24 17.5% 2.5 179.0%
Sunny Bank, Horse Carr and Storrs Wood o o

Lws1d LWS/AW 0.03 2.3% 2.3 163.8%
Sunny Bank, Horse Carr and Storrs Wood

LWS1le LWS/AW 0.03 1.9% 2.3 163.4%
Sunny Bank, Horse Carr and Storrs Wood o o

LWS1f LWS/AW 0.01 0.8% 2.3 162.4%

LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.01 0.7% 2.3 163.4%

LWS2 Stairfoot Disused Railway LWS 0.04 1.3% 2.3 73.3%

LWS3 Cliff Wood LWS 0.02 0.5% 2.3 73.4%

LwWs4 Carlton Marsh LWS 0.02 0.6% 2.3 74.3%

SSSI1 Dearne Valley Wetlands SSSI Not sensitive to acidity

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) Co criteria, and PECs exceeding 100% of
the Cuo, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Scenario C Results

Table D-11 Scenario C Predicted Annual Mean NOx Concentrations

Scenario C - Annual Mean NOx
Receptor Designated Site PC PC as % of PEC | PEC as % of
(ug/m3) CLe (ug/m3) CLe

AW1 Pearsons Wood AW 0.3 0.9% 12.1 40.2%
AW?2 Storrs Wood AW 0.2 0.6% 12.0 39.9%

LWS1a Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 13.4 44.7% 25.9 86.2%

LWS1b Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 9.4 31.4% 21.9 72.8%

LWS1c Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 5.1 17.1% 17.5 58.5%

LWS1d Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 0.7 2.3% 13.1 43.7%

LWS1e Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 0.5 1.8% 13.0 43.2%

LWS1f Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 0.2 0.7% 12.6 42.1%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.2 0.6% 11.9 39.8%
LWS2 Stairfoot Disused Railway LWS 0.5 1.8% 15.0 49.8%
LWS3 Cliff Wood LWS 0.2 0.8% 15.1 50.2%
LwWs4 Carlton Marsh LWS 0.3 0.9% 14.0 46.8%
SSSI1 Dearne Valley Wetlands SSSI 0.3 1.0% 14.7 49.0%

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) C.e criteria, and PECs exceeding 100% of
the Cie, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-12 Scenario C Predicted 24-hour Mean NOx Concentrations

Scenario C - 24-Hour Mean NOx
Receptor Designated Site PC (ug/m?) PC as % of PEC PEC as % of
HY CLe (ug/m3) CLe
AW1 Pearsons Wood AW 3.3 4.4% 26.9 35.8%
AW2 Storrs Wood AW 2.7 3.6% 26.3 35.0%
Sunny Bank, Horse Carr and o o
LWS1la Storrs Wood LWS/AW 64.5 86.1% 89.5 119.3%
Sunny Bank, Horse Carr and
LWS1b Storrs Wood LWS/AW 45.3 60.3% 70.1 93.5%
Sunny Bank, Horse Carr and o o
LWSlc Storrs Wood LWS/AW 30.4 40.5% 55.2 73.6%
Sunny Bank, Horse Carr and
Lws1d Storrs Wood LWS/AW 7.3 9.7% 32.1 42.8%
Sunny Bank, Horse Carr and o o
LWS1le Storrs Wood LWS/AW 5.8 7.7% 30.6 40.8%
Sunny Bank, Horse Carr and o o
LWS1f Storrs Wood LWS/AW 3.1 4.1% 27.9 37.2%
Sunny Bank, Horse Carr and
LWS1g Storrs Wood 2.6 3.5% 26.1 34.9%
LWS2 Stairfoot Disused Railway LWS 6.1 8.1% 34.9 46.5%
LWS3 Cliff Wood LWS 3.6 4.8% 33.2 44.3%
LwWs4 Carlton Marsh LWS 3.5 4.7% 311 41.5%
SSSlI1 Dearne Valley Wetlands SSSI 3.7 4.9% 325 43.3%

PCs exceeding 100% (locally designated sites) or the 10% (nationally designated sites) C_e criteria, and PECs exceeding 100% of
the Cie, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-13 Scenario C Predicted Annual Mean SOz Concentrations

Designated Site

Scenario C - Annual Mean SO

Receptor PC PC as % of PEC PEC as % of
(ug/m3) CLe (ug/m3) CLe

AW1 Pearsons Wood AW 0.1 0.4% 1.6 8.0%
AW2 Storrs Wood AW 0.1 0.3% 1.6 7.9%

LWSla Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 4.4 21.8% 5.9 29.6%

LWS1b Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 2.9 14.6% 4.5 22.3%

LWS1c Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 1.5 7.7% 3.1 15.3%

LWS1d Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 0.2 0.9% 1.7 8.6%

LWS1e Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 0.1 0.7% 1.7 8.4%

LWS1f Sunny Bank, Horse Carr and Storrs Wood
LWS/AW 0.1 0.3% 1.6 7.9%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.0 0.2% 1.6 7.8%
LWS2 Stairfoot Disused Railway LWS 0.2 0.9% 1.9 9.3%
LWS3 Cliff Wood LWS 0.1 0.4% 1.8 8.8%
LwWs4 Carlton Marsh LWS 0.1 0.4% 1.8 9.2%
SSSlI1 Dearne Valley Wetlands SSSI 0.1 0.4% 1.9 9.6%
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-14 Scenario C Predicted Annual Nitrogen Deposition Rates

Scenario C - Nitrogen Deposition
Receptor Designated Site PC PCas%of | PEC | PEC as % of
(kgN/halyr) Cro (kgN/halyr) Cuo
AW1 Pearsons Wood AW 0.06 0.6% 28.4 284.2%
AW?2 Storrs Wood AW 0.04 0.4% 28.4 284.0%
Sunny Bank, Horse Carr and Storrs Wood
LWS1la LWS/AW 2.70 27.0% 31.0 310.3%
Sunny Bank, Horse Carr and Storrs Wood
LWS1b LWS/AW 1.90 19.0% 30.2 302.3%
Sunny Bank, Horse Carr and Storrs Wood
LWSlc LWS/AW 1.03 10.3% 29.4 293.6%
Sunny Bank, Horse Carr and Storrs Wood o o
Lws1d LWS/AW 0.14 1.4% 28.5 284.7%
Sunny Bank, Horse Carr and Storrs Wood
LWS1le LWS/AW 0.11 1.1% 28.4 284.4%
Sunny Bank, Horse Carr and Storrs Wood o o
LWS1f LWS/AW 0.04 0.4% 28.4 283.7%
LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.04 0.4% 28.4 284.0%
LWS2 Stairfoot Disused Railway LWS 0.11 1.1% 28.4 284.0%
LWS3 Cliff Wood LWS 0.05 0.5% 28.6 286.3%
LwWs4 Carlton Marsh LWS 0.05 0.5% 29.1 290.7%
SSSI1 Dearne Valley Wetlands SSSI 0.06 0.4% 17.1 114.1%

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) Co criteria, and PECs exceeding 100% of

the Cuo, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Table D-15 Scenario C Predicted Annual Acid Deposition Rates

Scenario C — Acid Deposition
Receptor Designated Site PC PC as % of PEC | PEC as % of
(ke/halyr) Cro (keg/halyr) Cuo

AW1 Pearsons Wood AW 0.02 1.6% 2.3 164.4%

AW2 Storrs Wood AW 0.01 1.1% 2.3 163.8%
Sunny Bank, Horse Carr and Storrs Wood

LWS1la LWS/AW 1.23 87.9% 35 249.3%
Sunny Bank, Horse Carr and Storrs Wood

LWS1b LWS/AW 0.83 59.2% 3.1 220.8%
Sunny Bank, Horse Carr and Storrs Wood

LWS1c LWS/AW 0.44 31.1% 2.7 192.7%
Sunny Bank, Horse Carr and Storrs Wood o o

Lws1d LWS/AW 0.05 3.9% 2.3 165.4%
Sunny Bank, Horse Carr and Storrs Wood

LWS1le LWS/AW 0.04 3.1% 2.3 164.6%
Sunny Bank, Horse Carr and Storrs Wood o o

LWS1f LWS/AW 0.02 1.2% 2.3 162.8%

LWS1g Sunny Bank, Horse Carr and Storrs Wood 0.01 1.0% 2.3 163.7%

LWS2 Stairfoot Disused Railway LWS 0.05 1.6% 2.3 73.6%

LWS3 Cliff Wood LWS 0.02 0.6% 2.3 73.5%

LwWs4 Carlton Marsh LWS 0.02 0.7% 2.3 74.5%

SSSI1 Dearne Valley Wetlands SSSI Not sensitive to acidity

PCs exceeding 100% (locally designated sites) or the 1% (nationally designated sites) Co criteria, and PECs exceeding 100% of
the Cuo, are highlighted in bold.
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Air Emissions Risk Assessment
Lundwood Sludge Treatment Facility

Figures
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An environmental permit application is being developed for Lundwood Sludge Treatment
Facility (STF) due to changes to the Environment Agency (EA) interpretation of the
environmental permitting exclusion for Urban Wastewater Activities (under Environmental
Permitting (England and Wales) Regulations 2016 (EPR) Schedule 1, Part 2, Chapter 5, Section
5.4). The EA interpretation now requires that anaerobic digestion (AD) plants treating over 100
tonnes/day (t/d) are classified as installations for the purposes of EPR. Furthermore, it has been
determined that, in calculating digester capacity, there shall be no distinction between
imported or indigenous sludges. Therefore, the Yorkshire Water (YW) Lundwood STF exceeds
the 100t/d throughput limit and therefore it has been agreed that a new permit application is
required in respect of Schedule 5.4 Part A(1)(b)(i) AD treatment activities currently operated
on site.

As part of the permit application, an odour assessment is required to assess the risk of odours
from Lundwood STF on the surrounding area. This has been developed in the form of a
gualitative odour risk assessment.

The qualitative odour risk assessment for Lundwood STF has indicated that all considered
sensitive receptors are exposed to either a negligible or slight adverse odour effect indicating
no receptors is exposed to a moderately adverse odour effect or worse.

The STF complaints log recorded only five complaints over the last five years for the site. The
odour complaints are reported to be from receptors located to the north and west of the site.
The inconsistent and infrequent nature of these complaints coupled with irregularity of timing
throughout the year, suggests the complaints are likely to be attributed to ad hoc events and
are not associated with “normal” operation of the site.

Of the considered BAT Conclusions associated with emissions to air, specifically 14d and 34, a
number of sources have been identified as not complying with the stated BAT conclusions. The
OCU (biotrickling and carbon OCU) has been assessed to be achieving the stack outlet odour
concentration of 1,000 oue/ms.

Some of the processes are open to atmosphere, such as the digested sludge balance tanks
and the cake pad. Whilst these processes do not utilise the techniques specifically described
in the BAT conclusions; the assessment has not identified a significant risk of odour impact at
surrounding receptors from the works. This is supported by the infrequent nature of odour
complaints and no “strong” or “unpleasant” odours associated with the uncovered processes
detectable at the STF operational area during the odour survey sniff testing. It is considered
that although these processes do not adopt the specified measures in BAT 14d, they do not
have an odour impact on surrounding receptors to the level to warrant odour mitigation; as
such the alternatives measures in place are adequate.

For the overall site, it is considered that Lundwood STF does not have an adverse odour effect
on its surrounding receptors. As such, no additional odour mitigation is required above the
existing measures already observed on site.
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A permit application is being developed for Lundwood Sludge Treatment Facility (STF) due to
changes to the Environment Agency (EA) interpretation of the environmental permitting
exclusion for Urban Wastewater Activities (under Environmental Permitting (England and
Wales) Regulations 2016 (EPR) Schedule 1, Part 2, Chapter 5, Section 5.4). The EA interpretation
now requires that anaerobic digestion (AD) plants treating over 100 tonnes/day (t/d) are
classified as installations for the purposes of EPR. Furthermore, it has been determined that, in
calculating digester capacity, there shall be no distinction between imported or indigenous
sludges. Therefore, the Yorkshire Water (YW) Lundwood STF exceeds the 100t/d throughput limit
therefore it has been agreed that a new permit application is required in respect of Schedule
5.4 Part A(1)(b)(i) AD treatment activities currently operated on site.

As part of the permit application, an odour assessment is required to assess the risk of odours
from Lundwood STF on the surrounding area. This has been developed in the form of a
gualitative odour risk assessment.

Lundwood STF is located adjacent to Lundwood WwTW. The site is located to the east of
Lundwood village and to the north of the River Dearne. This site is located approximately 3.5
km east of Barnsley. The site is bordered grassland and farmland to the east and south, and
residential and industrial areas to the north and west. The works location is highlighted in Figure
1.



Figure 1: Lundwood STF Site Location



Sewage sludges treated within the STF originates from two sources:

e Indigenous primary sludges and surplus activated sludge (SAS) arising from sewage
treatment processes operating within the wider Lundwood WwTW that are piped
directly to the STF.

e Liquid sludges generated by other YW WwTW (with lower capacity or capability for
treating sludges on-site) are imported to Lundwood STF for additional treatment.

Imported liquid sludge is delivered to site by tanker. The tanker unloads at the dedicated
sludge import area and sludge is pumped (using vehicle mounted pumps) into the sludge
import tank. The sludge is then screened using two Huber ROTAMAT enclosed rotating screens.
Screenings drop into a skip and are disposed off-site.

After screening, liquid sludge is pumped via a sub-surface concrete sump, initially above
ground and then underground to the thickener feed tanks. At the thickener feed tanks,
imported liquid sludge is mixed with indigenous sludge and SAS, which is piped directly from
the wider Lundwood WwTW.

Liquid sludge from the thickener feed tanks is transferred to the drum thickeners located within
the adjacent drum thickener building. There are 4 no. drum thickeners operating on a
duty/standby basis to serve two thickener process streams.

The thickened sludge is then transferred to the digester feed tank. This tank is mixed and
covered.

Thickened sludges are pumped from the digester feed tank to the anaerobic digesters. The
anaerobic digesters operate as a continuous process with sludge being added via a feed
pump and treated sludge extracted. The digesters have a typical combined feed rate of
around 120 m3 / day; the maximum feed rate is 308 m3/ day giving a 12-day retention time as
required by Hazard Analysis and Critical Control Points (HACCP) controls. The digesters are
mixed by gas mixing systems, which utilise biogas from the headspace of each digester; the
gas is compressed and then reintroduced using an array of mixing nozzles on the floor of the
digester.

Digested sludge is gravity fed from the digesters to the adjacent digested sludge balance
tanks. These uncovered tanks are periodically mixed to prevent settlement and anoxic
conditions. From these tanks, the digestate is transferred to the centrifuge building (containing
one centrifuge) where the digested sludge is dewatered. Dewatering liquor is transferred to 2
no. liquor balancing tanks prior to transfer to the WwTW for full treatment.

The final digested and dewatered sludge cake is transferred via a centreless screw conveyer
from the centrifuge and onto the cake pad. The whole area under the conveyer and adjacent
sludge cake pads are an engineered impermeable surface, with water runoff collected in
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drains running along the eastern edge of the pad. These liquids are pumped back to the
WwTW for full treatment.

There is 1 no. odour control unit (OCU) present on site. The OCU is a two-stage biotrickling filter
and activated carbon polishing OCU that extracts and treats odours from the following
sources and discharged to atmosphere via a 15m tall stack:

e Thickener Feed Tanks
e Drum Thickeners

Air from the thickener building is extracted directly to the second stage of the OCU (the carbon
polishing unit) where it is treated prior to discharge via the stack.

This qualitative odour risk assessment relies on subjective judgement but uses the generic
guidance methodologies provided and referenced in documents such as the Institute of Air
Quality Management (IAQM) Guidance on the Assessment of Odour for Planning, the Scottish
Environmental Protection Agency (SEPA) Odour Guidance 2010, the Environment Agency’s
Horizontal Guidance Note 1 H1 Environmental Risk Assessments for Permits, and Annex A of H1
— Amenity & accident risk from installations and waste activities.

These guidelines use the Source-Pathway-Receptor concept in which it evaluates the
relationship between source(s) of odour, the pathway or transmission route by which exposure
may occur at a given receptor(s) who may be affected/impacted.

How well a qualitative odour risk assessment predicts the odour impact for a scenario is
dependent on how well the Source-Pathway-Receptor approach can be assessed and
scored. This type of assessment is based on subjective judgement and therefore, robust
assessment criteria are required. Where subjective judgement for a criterion could be
considered broad, sub-criteria have been determined to provide a more detailed judgement.

The below sections outline the assessment criteria for each key area and how it will be
applied.

5.1 SOURCE ODOUR POTENTIAL

The odour potential of a source can be broken down into three key considerations:
e How inherently odorous the compounds present are.
e The unpleasantness of the odour.

o The magnitude of the odour release
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When trying to determine the offensiveness of an odour source, site-specific odour sampling
should be considered in the first instance. In the absence of source odour emission data, the
assessment criteria will consider the Environment Agency’s Horizontal Guidance Note (H4). H4
looks to categorise how offensive odours are with sources/processes/activities that are
considered ‘most offensive’ odours include septic effluent or sludge and biological landfill
odours. All raw sludge treatment processes would be considered to have a high odour
offensiveness unless source-specific odour sampling is undertaken demonstrating a low level
of odorous compounds. Processes containing the below material are considered to represent
a high odour offensiveness:

e Indigenous sludge
e Sludge imports (liquid and solid)
e Sludge liquors

Processes containing the below material are considered to represent a medium odour
offensiveness:

e Rags and screenings

e Digested sludge

o Digested sludge liquors

e Digested sludge cake (stored)

No processes on a STF are considered to store material that represents a low odour
offensiveness.

The unpleasantness of an odour can be used in defining the source odour offensiveness. This
is typically achieved through source material hedonic tone assessments, however; these types
of assessments are not typically available for a site. As no source material hedonic tone has
been undertaken for Lundwood STF, it has not been included in the assessment criteria.

The magnitude of the odour release considers the operation of the asset and how likely odours
will be released. Whilst the magnitude of odour release is dependent on a humber of factors
such as source surface area, turbulence of source material, age of source material; the source
odour mitigation and control measures have been determined as the defining criteria for
maghnitude of odour release. For conservatism, all open sources are considered to have a high
magnitude of odour release regardless of process operation. Processes with good cover
containment that have the headspace odours extracted via a fan are considered to have a
low magnitude of odour release. Processes that are covered without fan extraction will have
a magnitude of odour release dependant on the source odour offensiveness. This could vary
between a low and high odour magnitude of odour release however, for this assessment, it
would be considered to represent a medium risk.

Table 1 includes the criteria risk scoring for determining the source odour potential.
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Table 1: Source Odour Potential Criteria Risk Scoring

Large permitted
process / Surface
Areaq.

odours have neutral
or slightly
unpleasant hedonic
fone.
Smaller permitted
process / Surface
Areaq.

Criteria Risk Ratings
High Medium Low
Odour Offensiveness Very odorous Compounds Compounds involved
compounds (H2S, involved are are only mildly
Mercaptans) with moderately offensive.
low odour threshold. odorous. Unpleasantness -
Unpleasant odour - Unpleasantness - process classed in H4
"Most Offensive™. process classed in as "Less Offensive".
Unpleasant hedonic | H4 as "Moderately Neutral to positive
fone. Offensive” or where hedonic tone.

Mitigation / Control

Open air operation
with no
containment.
Reliance solely on
good management
techniques and best
practice.

Some mitigation
measures in place
but significant
residual odour
remains.

Effective mitigation
measures in place
(e.g. BAT, BPM)
leading to little or no
residual odour.

5.2

PATHWAY EFFECTIVENESS

When considering the effectiveness of the odour pathway as a source fransport mechanism
through the air to a receptor, a number of factors need to be considered. Any factor that
increases the source dilution or dispersion into atmosphere from source to receptor willreduce
the odour concentration at the receptor, and hence reduce odour exposure. Several factors
need to be considered including:

¢ The distance from source to receptor

e Wind direction and frequency

e Source release effectiveness of dispersion to atmosphere

e Topography and terrain between source and receptor
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The highest likelihood of impact for a given source will be present when the predominant wind
direction is present, the sensitive receptor is close to the emission source, the emission source
is located at ground level with limited dispersion and there are no emission mitigation measures
in place.

Table 2 includes the criteria risk scoring for determining the source pathway effectiveness.

Table 2: Source Pathway Effectiveness Criteria Risk Scoring

Risk Ratings
High Medium Low
Distance from Site <50m 50 - 300m > 300 m
Wind Direction Frequency > 10% 5-10% < 5%
Releases are
elevated and
Open Releases are . .
dispersed via
processes elevated but
; - stack/vent and
with low level | compromised by -
L not compromised
releases building effects. .
by surrounding
Source Dispersion buildings.

When determining the odour risk criteria for a site, consideration should be given to any past
studies that identify an odour impact boundary or any sensitive locations of odour complaints.
Due to the infrequent nature of the small number of complaints (5 complaints) in the last 5
years (2017 to 2021) associated with the YW Lundwood site as a whole (i.e. the Lundwood
WwWTW and Lundwood STF), generic risk values have been used for the receptors distance from
site. It has been considered that any receptor within a 50 m radius from the STF permit
application boundary would be considered in a higher risk location whereby any receptor
beyond a 300 m radius would be considered in a lower risk location. Whilst it is recognised that
receptors far enough away from site will not be subject to odour impact associated to the
works, no maximum distance cap has been included. However, it has been loosely considered
that any receptor more than 1 km away from the works will not be considered in the
assessment.

When considering pathway effectiveness, consideration is given to whether the receptors are
downwind of the source and what the predominant prevailing wind direction is. Whilst the
main consideration is typically for the predominant prevailing wind direction, odour impact
tfends to occur with low wind speeds or stable atmospheric conditions. When conditions are
not stable, it will be the downwind receptors that are affected. When considering prevailing
wind conditions, annual meteorological data sets from representative meteorological stations
local to the site containing wind direction and frequency should be considered.

When considering the source dispersion risk, consideration is given to whether there will be
sufficient dilution in reducing the odours as they fransverse towards the sensitive receptors. A
source at ground level that is open to atmosphere would likely have poor dispersion of odours
and be reliant on other factors such as distance from receptor or low odour offensiveness to
manage the risk of likely odour effect at receptors. Sources at height would be considered to
have an increased dispersion but could sfill present a risk. Sources that are either fully
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contained or fan extracted through an emission stack are considered to have a low dispersion
risk.

The topography and terrain surrounding a site can influent the air movement and create an
increased risk of odour effect at receptors. The presence of topographical features such as
hills and valleys, or urban terrain features such as buildings can affect air flow and therefore
increase or inhibit dispersion and dilution. The topography at Lundwood STF is sloped with a
noticeable rising gradient towards the north whereby the elevated sources can appear to be
at ground level. The topography of the site has been considered in the individual source
dispersion risk.

5.3 RECEPTOR SENSITIVITY

Within the IAQM guidance document, receptors are placed into one of three categories
depending on land use, duration of exposure, and the anticipated level of amenity.

- High Sensitivity — High level of amenity expected, prolonged or continuously present
within the area, examples include residential dwellings, schools, hospitals and tourist/cultural.

- Medium Sensitivity — Reasonable level of amenity expected, no prolonged or
continuously presence within the area, examples include a place of work, commercial/retail,
playing recreational fields.

- Low Sensitivity — No reasonable level of amenity expected or transient exposure,
example include farms, industrial, footpaths/roads.

5.4  ASSESSMENT OUTPUT

For the above qualitative odour risk assessment, the risk of odour exposure at a receptor can
be determined and used to determine a receptor’s sensitivity risk of ‘likely odour effect’. The
risk of odour exposure is summarised in the below expressions:

e Negligible Effect

o Slight Adverse Effect

e Moderate Adverse Effect
e Substantial Adverse Effect

As referenced by the IAQM, “Guidance on the assessment of odour for planning” Version 1.1
—July 2018, when discussing qualitative odour risk assessments, “the EIA regulations require that
an assessment reaches a conclusion on the likely significance of the effects. Where the overall
effect is greater than “slight adverse”, the effectis likely to be considered significant. Whilst this
assessment will consider the risk of odour exposure for each receptor in the assessment, an
overall judgement will be made for the whole site. As such, the result of the assessment will be
considered binary on whether the site has significant or no significant risk of odour effect at
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surrounding receptors. The risk matrix approach outlined by the IAQM and adopted for this

assessment is outlined in Table 3 and Table 4.

Table 3: Risk of odour exposure at specified receptor locations

Source Odour Potential
Low Medium High

Pathway Highly
Effectiven | Effective Low Risk Medium Risk High Risk
ess Pathway

Moderately

Effective Negligible Risk Low Risk Medium Risk

Pathway

Ineffective .. . I . .

Pathway Negligible Risk Negligible Risk Low Risk

Table 4: Likely magnitude of odour effect at the specific receptor location
Risk of Odour Exposure Source Odour Potential
Low Medium High

High Risk of Odour Slight Adverse Moderate Substantial
Exposure Effect Adverse Effect Adverse Risk
Medium Risk of Odour Nedligible Risk Slight Adverse Moderate
Exposure 9lg Effect Adverse Effect
Low Risk of Odour Negligible i Slight Adverse
Exposure Effect SEclells Sued Effect
Negligible Risk of Odour Negligible . .
EXposure Effect Negligible Effect Negligible Effect
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6.1 SOURCE ODOUR POTENTIAL RESULTS

An odour survey has been undertaken providing some indicative information on odorous
compounds present on uncovered and channelled emission sources. Where there is no source
odour emission data available, the Environment Agency’s Horizontal Guidance Note (H4) has
been adopted. H4 considers sources/processes/activities that are considered ‘most offensive’
odours including septic effluent or sludge and biological landfill odours.

As a number of sources are adjacent to each other, it is not realistic to consider the odour
effect at areceptor based on individual sources. This assessment has considered all sources as
a combined single area. The pathway effectiveness has been determined based on the
receptor being closest in distance to the permitted boundary / nearest source. Figure 2 shows
the permit application boundary for the STF.

Figure 2: Lundwood STF Odour Source Areas

There is 1 no. OCU present on site. The OCU is a two-stage biotrickling filter and activated
carbon polishing OCU that extracts and treats odours from the thickener feed tanks and drum
thickeners with treated emissions discharged to atmosphere via a 15m tall stack.
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All processes utilising the odour control units are considered to hold a negative pressure to
mitigate fugitive emissions. The sludge import tank, sludge screens, digester feed tank, liquor
balance tanks and dewatering centrifuge are covered without extraction presenting only
partial mitigation of odours. The sludge screenings skip, thickener liquor wet well, digested
sludge balance tanks and cake pad are all open to atmosphere with no mitigation of odours.

The results of an odour survey considering source odour potential are presented below for both
fresh digested cake, stored digested cake and other uncovered sources. The odour survey
consisted of two samples per day taken on two different days in July 2021. The results indicate
that the sludge cake had low odour emission rates and was comparable to typical emissions
expected for sludge cakes. Sampling has been undertaken on other Yorkshire Water STFs and
digested sludge cake has been observed to be between 1 and 10 ous/m2/s, (based on data
from Blackburn Meadows and Esholt).

The survey results indicate that the imported sludge tank odours were comparable to those of
typical raw sludge odours however, the thickener liquor wet well is highly odorous.

The survey results for the sludge screening skip and digested sludge balance tank indicated
that these processes were low odour sources and not likely to contribute to off-site odours.

A summary of the survey results is included in Table 5.



Table 5: Odour Survey Averaged Results

Volatile Dimethy
Odour Odour Hydroge ) i
. Ammoni Organic Mercapta |
Concentrat | Emissio n )
) ) a Compound n Sulphid
ion n Rate | Sulphide
s e
ouUg/m3 (oue/m? m m m m m
source | ©U/m) | 0T | (epm) | (PPm) | (PPm) (PPM) | (PPM)

Fresh
Digested 551 5.7 0.006 18.0 0.1 <0.1 <0.1
Cake
Stored
Digested 89 0.9 0.005 3.3 0.1 <0.1 <0.1
Cake
Imported
Sludge 4,168 43.3 0.440 <0.1 0.1 <0.1 <0.1
Tank
Sludge . 301 3.1 0.020 <0.1 <0.1 <0.1 <0.1
Screen Skip
Thickener
liquor wet 63,404 658.7 10.5 <0.1 4.0 1.5 0.2
well
Digested
Sludge

105 1.1 0.005 3.0 0.1 <0.1 <0.1
Balance
Tanks

Contaminant sampling was undertaken for hydrogen sulphide, ammonia, volatile organic
compounds, mercaptans, and dimethyl sulphide. Hydrogen sulphide is considered to be the
main contfaminant in sludge emissions with high source odour potential. Depending on the
source material, the detection threshold for hydrogen sulphide is highly variable. For the
purpose of this report, Environment Agency’s “Review of odour character and threshold” is
used to define a compound hydrogen sulphide detection threshold of 0.0005 ppm with a
recognifion concentration of 0.0047 ppm. The odour survey results indicate that under all
operating conditions, hydrogen sulphide concentrations from each form of sludge asset are
within the detection range.
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The results indicate that hydrogen sulphide concentrations are far higher than other
contaminants in the survey for the raw sludges. The thickener liquor wet well has high levels of
hydrogen sulphide and is the only open source where other contaminants (VOCs,
mercaptans, di-methyl sulphide) have been detected above a “trace” level.

The results indicate that ammonia concentrations are far higher than any other contaminant
in the survey for the digested sludge, with the fresh cake five times greater in ammonia
concentration than stored digested cake. Whilst the results indicate a higher ammonia
concentration for digested cake when compared to other contaminants, it does not indicate
an increased odour risk when compared to other contaminants as the measured ammonia
concentrations for fresh digested cake are only slightly higher than the limit of detection of 17
ppm set in the Environment Agency’s “Review of odour character and threshold” The
measured ammonia concentrations for stored digested cake is considerably below this limit.

Each type of stored sludge cake exhibits concentrations of odorous compounds low enough
to not cause nuisance or adverse effects local to the source and as such, would not be
considered to cause adverse effects to local receptors. Whilst this means the sludge cake
could potentially be considered as an asset with low odour offensiveness, for the purpose of
this assessment, and to add a level of conservatism, the digested sludge and cake storage
are considered to have a medium odour offensiveness.

As part of the odour survey, monitoring and sniff tests have been undertaken local to the STF
operational area. The STF operational area monitoring has identified that one location on the
STF detected hydrogen sulphide (the main compound in sludge odours) above the detection
threshold (0.009 ppm hydrogen sulphide, north of imported cake storage). The odour
description for the majority of the samples range between no odour or faint, with only one
location (north of the imported cake storage) observing “strong” odours. It is understood that
the strong odour detected at this location was due to the temporary storage of limed raw
cake on the cake pad at the time of the survey. This cake had been produced at another YW
site; storage of limed raw cake is not part of normal operation at Lundwood STF and is used as
a contingency only.

Odour monitoring at the permit boundary or at nearby sensitive receptors was notincluded as
part of the odour survey. It is envisaged that the hydrogen sulphide concentrations would be
diluted between the STF operational area and the site boundary/receptors to below the
recognition concentration threshold of 0.0047 ppm.

The STF operational area survey results are located in Appendix A.

Table 6 includes a summary of the likely source odour potential with the detailed assessment
in Appendix B. This assessment has been based on the approach outlined in section 5.1
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Table é: Likely magnitude of odour effect at the specific receptor location

Source Odour

Source Odour Offensiveness Mitigation/Control 2
Potential
Main Treatment Area
Medium risk -
Sludge import tank High risk — Imported sludge covered without High
exiraction process
High risk — Imported sludge Medium risk -
Sludge screens covered without Medium
exiraction process
Medium Risk - Screenings . -
Screening skip High risk - open fo Medium
atmosphere
. . . Low risk - covered
Thickener feed tanks High risk - Indigenous sludge, and extracted Low
Imported sludge
processes
Low risk - covered
Drum thickeners High risk - Indigenous sludge, and ex’rroc;fgd Low
Imported sludge processes within a
building
Thickener liquor wet High risk - Indigenous sludge, High risk - open to .
High
well Imported sludge atmosphere
. . . Medium risk -
Digester feed tank High risk - Indigenous sludge, covered without Medium
Imported sludge -
exiraction process
Digested sludge Medium risk - digested sludge High risk - open fo Medium
balance tanks atmosphere
Dewaterin Medium risk -
. 9 Medium risk - digested sludge | covered within a Medium
centrifuge o
building
. . . Low risk - covered
Liquor balance tanks Medium nsk"— ?;g:sted sludge without extraction Low
9 processes
. . . High risk - open to .
Cake pad Medium risk - digested sludge Medium
atmosphere

Of the twelve processes on site, three are considered to have a low source odour potential,
six are considered to have a medium source odour potential and two are considered to have
a high source odour potential.

The OCU s a treated air stream with good dispersion and would not give rise to adverse odour
effects at receptors under normal operating conditions. The odour emissions from the OCU are
considered to represent BAT for management of these type of odour sources and as such,
have not been considered any further in the assessment.
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Of the eleven processes within the STF, it is considered that this area is best represented with
an odour source potential of a medium risk.

As part of the [ED permit application, there are several BAT conclusions that are specifically
associated with emissions to air. Whilst the outcome of this odour risk assessment is not directly
influenced by the site’s performance against the BAT conclusions, consideration is required if
the STF is not BAT compliant and at risk of adverse odour effects on surrounding receptors.

6.1.4.1 BAT Conclusion 14

BAT Conclusion 14 is associated with the appropriate combination of techniques to prevent or
reduce diffuse emissions to air. BAT Section 14d is associated with the “containment, collection
and treatment of diffuse emissions” and includes techniques such as:

e Storing, treating, and handling waste and materials that may generate diffuse
emissions in enclosed buildings and/or enclosed equipment (e.g., conveyor belts);

e Maintaining the enclosed equipment or buildings under adequate negative pressure;

e Collecting and directing emissions to an appropriate abatement system via an air
extraction system and/or air suction systems close to the emission sources.

An assessment of STF processes has been undertaken against BAT 14d in Table 7 to review
current site measures and compliance.



Table 7: BAT 14d Containment, Collection and Treatment of Diffuse Emissions

Containment, Compliance
Source Collection and Diffuse BAT Compliance p .
.. Restrictions
Emissions
Tank covered Odour
processes without foul management
. air extraction. techniques in use
Sludge import tank rather than specific None
Tank will not hold a BAT containment
negative pressure. measures
Screens a contained
processes without foul
Sludge screens air exfraction. Screens contained. None
Screens will not hold a
negative pressure.
Skip open to Odour
. management
atmosphere with no . .
. . . tfechniques in use
Screening skip containment or oo None
rather than specific
freatment of .
. BAT containment
emissions.
measures
Tank covered with
foul air mechanically
extracted. Odour
emissions freated by
odour control unit and
dispersed to
atmosphere.
Thickener feed tanks -
Thickener feed tanks . - - Yes - covered and N/A
negative differential extracted
pressure measured
between -34 to -55
Pa, indicating full
containment of
emissions with limited
risk of fugitive
emissions under
current operation.




Source

Containment,
Collection and Diffuse
Emissions

BAT Compliance

Compliance
Restrictions

Drum thickeners

Thickeners covered
with foul air
mechanically
extracted. Odour
emissions freated by
odour control unit and
dispersed to
atmosphere.

Drum thickeners
negative differential
pressure measured at
-1 Pato -2 Pq,
indicating average
containment of
emissions with limited
risk of fugitive
emissions under
current operation.

Yes — covered and
extracted

N/A

Thickener room

Building fully
contained with foul air
mechanically
extracted.

Thickener room
negative differential
pressure measured at

Yes — building is
confained and

The building
ventilation system
extracts ambient

air from the

building to the
outside. The
ambient air is not
odorous under

-4 Pq, indicating good exiracted normal operating
containment of conditions
emissions with limited because of
risk of fugitive localised exiraction
emissions under from the drum
current operation. thickeners.
Wet well open to Odour
. management
. . atmosphere with no . .
Thickener liquor wet . techniques in use
containment or None

well

freatment of
emissions.

rather than specific
BAT containment
measures

@ Stantec

18




Containment,

Compliance

Source Collection and Diffuse BAT Compliance .
.. Restrictions
Emissions
Tank covered
processes without foul
Digester feed tank air extraction. Partial — covered None
only
Tank will not hold a
negative pressure.
Tank open to Odour
. management
. atmosphere with no . .
Digested sludge . techniques in use
containment or o None
balance tanks rather than specific
freatment of .
- BAT containment
emissions.
measures
Area subject to
Centrifuge a regular inspection
contfained processes | and management,
without foul air source not
extraction. considered to
Dewatering contribute to off- None
centrifuge Centrifuges, although | site odour nuisance
of a proprietary potential.
enclosed design, do Adequate
not facilitate creating measures
a negative pressure. | considered to be in
operation.
Tank covered Odour
processes without foul management
Liquor balance tanks air extraction. fechniques in Us_e_ None
rather than specific
Tank will not hold a BAT confainment
negative pressure. measures
Odour The use of
Cake pad open to enclosed
. management .
atmosphere with no techniques in Use equipment or
Cake pad containment or 9 building is

freatment of
emissions.

rather than specific
BAT containment
measures

consirained by the
volume of cake
stored.
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Of the sources on site, the screening skip. thickener liquor wet well, digested sludge balance
tanks and cake pad do not adopt the specific conclusions outlined in BAT 14d. The sludge
import tank, sludge screens, digester feed tank, liquor balance tanks and dewatering
centrifuge would be considered to be partially compliant due to being a contained process.
Whilst these processes are only partially compliant, the sludge screens and dewatering
centrifuge occupy a small source footprint and are not likely o contribute to significant odour
emissions or impact on surrounding receptors.

Specific BAT measures within 14d are not in use on the digested sludge balance tanks.
However, the odour survey indicates that the digested sludge emissions have a low emission
rate, more akin to secondary treated wastewater than raw sludge emissions. As activated
sludge plants and final tanks are typically uncovered wastewater treatment processes,
argument could be made that as the dewater feed tanks are more akin to these process
emissions, that these tanks could remain uncovered, presenting a low risk of odour impact on
surrounding receptors.

The cake pad is not covered and does not utilise specific measures outlined in BAT 14d. The
cake pad odour emissions are more akin to secondary treated wastewater than raw sludge
emissions. Covering the cake pad would require a significantly sized building with air exiraction
/ ventilation, odour freatment and dispersion to atmosphere. Given the infrequent nature of
odour complaints, the risk of odour impact from this area would be limited and does not
warrant additional mitigation measures beyond adherence to measures, established in the
odour management plan and limiting cake double handling. These measures are considered
adequate and equivalent to the specified provisions in BAT 14d.

6.1.4.2 BAT Conclusion 34
BAT 34 is associated with the freatment of channelled emissions fo air and identifies the
accepted techniques and associated emission levels (BAT-AELS). The BAT-AELs for channelled

emissions are included in Table 8.

Table 8: BAT 34 BAT Associated Emission Levels for Channelled Emissions

BAT-AEL
) Waste Treatment
Parameter Unit

(Average over the Process

sampling period)
Ammonia (NHs) Mg/Nm3 0.3-20 All biological

freatments of

Odour Concentration oug/m3 200 - 1,000 waste

To note, whilst the BAT-AEL for odour concentration is reported as a range, clarification has
been provided that the upper range of 1,000 oug/m3 is an accepted performance limit. As
part of the odour survey, OCU was sampled and identified to be treating odours and meeting
BAT 34 odour concentration.
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6.2 RECEPTOR SENSITIVITY RESULTS

For the assessment, before the pathway effectiveness can be determined, the discrete
receptors need to be identified. Discrete receptors should typically consider complaint
locations and areas of specific interest. The YW Lundwood site as a whole (i.e. the WwTW and
STF combined) has received some odour complaints from the north and west of the site.

Infrequent odour complaints have been received at site level (5 complaints in the last 5 years
- from 2017 to 2021), from different receptors and at different times of the year. This would
suggest they are more likely to be attributed to an event occurring on site (failure of asset,
maintenance work etc.) as opposed to continuous complaints associated with normal
operation.

As the complaints are infrequent, all discrete receptors considered in this assessment are
based on distance from the site and then categorised on sensitivity. Where a number of
discrete receptors are in the same location, a single receptor has been selected, considering
the likely highest sensitivity receptor, to represent the area. Table 9 and Figure 3 highlight the
receptors sensitivity and location. This assessment has been based on the approach outlined
in section 5.3.



Table 9: Receptor Type and Sensitivity

Receptor Name Re;:;z:::‘?eop Receptor Type :::;;E:;;
Lund Lane - Industrial 1 D01 Industry Low
Lund Lane - Residential 1 D02 Residential High
Lund Lane - Residential 2 D03 Residential High
Lund Lane - Residential 3 D04 Residential High
Lund Lane - Residential 4 D05 Residential High
Lund Lane - Residential 5 D06 Residential High
Loxley Road D07 Residential High
Lund Crescent D08 Residential High
Abbots Road - Residential 1 D09 Residential High
Lang Avenue - Residential 1 D10 Residential High
Lang Avenue - Residential 2 DI11 Residential High
Lang Avenue - Residential 3 D12 Residential High
Lang Crescent D13 Residential High
Meadow View D14 Residential High
Wike Road D15 Residential High
Priory Road D16 Residential High
Abbots Road - Residential 2 D17 Residential High
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Receptor Map Receptor

Receptor Name Reforence Receptor Type sensitivity
Scarfield Close D18 Residential High
Penrhyn Walk D19 Residential High
Watering Lane - D20 Residential High

Cottage/Residential

Sunny Bank - Farm D21 Farm Low
Carrs Lane - Farm D22 Farm Low
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Figure 3: Location of Sensitive Receptors

Of the twenty-two discrete receptors included, nineteen are considered to be highly sensitive,
attributed to residential and educational centre receptors. Residential receptors can be found
towards the north, south and west of the STF. The main residential areas of consideration are
to the north and west of the site due to their volume and proximity to the STF.

There are no receptors which are considered to be medium sensitivity receptors.

Three receptors are considered to be of low sensitivity and represent industrial areas and
farmland. A large industrial business is located adjacent to the north-east of the STF boundary.
Farmland is located to the north-east of the STF boundary, adjacent to the cake pads.
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6.3 PATHWAY EFFECTIVENESS RESULTS

When considering the pathway effectiveness from source odours to an identified receptor, a
number of factors have to be determined. Numerical weather predicted (NWP)
meteorological data (met. year 2018) for Lundwood STF has been used to predict the wind
direction frequency for this location. NWP meteorological data has been adopted for this
assessment due to the complexity of the topography on site and is likely to give more accurate
wind directions and frequencies. The distance between source and receptor is shown in
Appendix B. The breakdown of the wind direction frequency and risk for Lundwood STF met.
year 2018 are summarised in Table 10.

Table 10: Meteorological Data Wind Direction Frequency

Frequency . . .
Wind Direction Sample Count Wind Dlrechc.m
Frequency Risk
(%)
North to South 9,448 9.8% Medium
North-East to South- 3,688 3.8%
Low
West
East to West 4,246 4.4% Low
South-East to North- 4,382 4.5%
Low
West
South to North 11,572 12.0% High
South-West to North- 14,086 14.6% .
High
East
West to East 30.844 32.0% High
North-West to South- 18,094 18.8% .
East High

When considering the source dispetsion risk, a dispersion risk needs to be defined for the STF as
a whole. Table 11 considers the dispersion risk from each individual process.
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Table 11: Source Dispersion Risk

Source Dispersion Risk
Medium*
Sludge import tank Covered, elevated
Medium
Sludge screens Covered, ground level
High
screening skip Open to atmosphere,
ground level
Low
Thickener feed tanks Covered and extracted
Low
Drum Thickeners Covered and extracted
High
Thickener liquor wet well Open fo aimosphere,
ground level
Medium*
Digester feed tank Covered, elevated
Digested sludge balance Open to atmosphere, High*
tanks elevated
Medium
Dewatering Centrifuge Covered, ground level
Medium*
Liquor balance tanks Covered, elevated
High
Cake pad Open to atmosphere,
ground level

*Whilst the sludge import tank, digester feed tank, liquor balance tanks and digested sludge
balance tanks are elevated, due to the topography of the site, with a southernly wind, these
sources would effectively be dispersed at ground level. Therefore, to add a level of
conservatism to the assessment, these sources have been considered to have a medium and
high source dispersion risk, respectively.

It is considered that a medium dispersion risk would be most applicable for the STF.

The pathway effectiveness for each defined sensitive receptor is summarised in Table 12 with
detailed assessment in Appendix B.

Table 12 Pathway Effectiveness Assessment
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Receptor Name Distance Direction Wind Source Pathway
Risk From Direction Dispersion | Effectiveness
Installation | Frequency Risk
Lund Lane - High N High Medium Highly
Industrial 1 Effective
Pathway
Lund Lane - | Medium N High Medium Moderately
Residential 1 Effective
Pathway
Lund Lane - | Medium N High Medium Moderately
Residential 2 Effective
Pathway
Lund Lane - | Medium N High Medium Moderately
Residential 3 Effective
Pathway
Lund Lane - | Medium NW Low Medium Moderately
Residential 4 Effective
Pathway
Lund Lane - [ Medium NW Low Medium Moderately
Residential 5 Effective
Pathway
Loxley Road Medium N High Medium Moderately
Effective
Pathway
Lund Crescent Medium NW Low Medium Moderately
Effective
Pathway
Abbots Road - Low NW Low Medium Ineffective
Residential 1 Pathway
Llang Avenue -| Medium W Low Medium Moderately
Residential 1 Effective
Pathway
Lang Avenue -| Medium W Low Medium Moderately
Residential 2 Effective
Pathway
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Receptor Name Distance Direction Wind Source Pathway
Risk From Direction Dispersion Effectiveness
Installation Frequency Risk
Lang Avenue - Low SW Low Medium Ineffective
Residential 3 Pathway
Lang Crescent Low SW Low Medium Ineffective
Pathway
Meadow View Low W Low Medium Ineffective
Pathway
Wike Road Low W Low Medium Ineffective
Pathway
Priory Road Low NW Low Medium Ineffective
Pathway
Abbofs Road - Low NW Low Medium Ineffective
Residential 2 Pathway
Scarfield Close Low S Medium Medium Ineffective
Pathway
Penrhyn Walk Low S Medium Medium Ineffective
Pathway
Watering Lane - Low SE High Medium Ineffective
Cofttage/Residential Pathway
Sunny Bank - Farm Medium E High Medium Highly
Effective
Pathway
Carrs Lane - Farm Low NE High Medium Ineffective
Pathway
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The results of the qualitative odour risk assessment are summarised in Table 13 and based on

section 5,4.

Table 13: Qualitative Odour Risk Assessment Results

Source Pathway Odour Receptor L)
B SLELI Effectiveness | Exposure | Sensitivity LT
Potential P Effect
Lund Lane - Highly Medium Low Negligible
Industrial 1 Medium Effective Risk Effect
Pathway
Lund Lane - Medium Moderately Low Risk High Slight
Residential 1 Effective Adverse
Pathway Effect
Lund Lane - Medium Moderately Low Risk High Slight
Residential 2 Effective Adverse
Pathway Effect
Lund Lane - Medium Moderately Low Risk High Slight
Residential 3 Effective Adverse
Pathway Effect
Lund Lane - Medium Moderately Low Risk High Slight
Residential 4 Effective Adverse
Pathway Effect
Lund Lane - Medium Moderately Low Risk High Slight
Residential 5 Effective Adverse
Pathway Effect
Loxley Road Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
Lund Crescent Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
Abbots Road - Medium Ineffective Negligible High Negligible
Residential 1 Pathway Risk Effect
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Source

Likely

Receptor Odour EﬁPGI:\WOY EOdour :ecc.ai?i.o f Odour
Potential ectiveness Xposure ensitivity Effect
Lang Avenue - Medium Moderately Low Risk High Slight
Residential 1 Effective Adverse
Pathway Effect
Lang Avenue - Medium Moderately Low Risk High Slight
Residential 2 Effective Adverse
Pathway Effect
Lang Avenue - Medium Ineffective Negligible High Negligible
Residential 3 Pathway Risk Effect
Lang Crescent Medium Ineffective Negligible High Negligible
Pathway Risk Effect
Meadow View Medium Ineffective Negligible High Negligible
Pathway Risk Effect
Wike Road Medium Ineffective Negligible High Negligible
Pathway Risk Effect
Priory Road Medium Ineffective Negligible High Negligible
Pathway Risk Effect
Abbots Road - Medium Ineffective Negligible High Negligible
Residential 2 Pathway Risk Effect
Scarfield Close Medium Ineffective Negligible High Negligible
Pathway Risk Effect
Penrhyn Walk Medium Ineffective Negligible High Negligible
Pathway Risk Effect
Watering Lane - Medium Ineffective Negligible High Negligible
Cofttage/Residential Pathway Risk Effect
Sunny Bank - Farm Medium Highly Medium Low Negligible
Effective Risk Effect
Pathway
Carrs Lane - Farm Medium Ineffective Negligible Low Negligible
Pathway Risk Effect
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A gualitative odour risk assessment has been undertaken for Lundwood STF considering eleven
process activities across the STF and potential odour effect on twenty-two receptors. The
assessment has been based on a Source-Pathway-Receptor approach and is primarily based
upon professional judgement.

As the sludge assets are within the same area of the Lundwood site, the assessment has
considered all sources as a combined single area. Consideration has been given to existing
site operation for odour mitigation and source dispersion, and combined with receptor
location and meteorological conditions, a pathway effectiveness has been determined for
each sensitive receptor. This has allowed, with the use of risk matrices, a receptor specific likely
odour effect to be determined.

The qualitative odour risk assessment for Lundwood STF has indicated that all considered
sensitive receptors are exposed to either a negligible or slight adverse odour effect indicating
no receptor is exposed to a moderately adverse odour effect or worse.

The YW complaints log recorded only five complaints over the last five years for the site as a
whole (i.e. the YW Lundwood WwTW and STF). The odour complaints are reported to be from
receptors located to the north and west of the site. The inconsistent and infrequent nature of
these complaints coupled with irregularity of timing throughout the year, suggests the
complaints are likely to be attributed to ad hoc events and are not associated with “normal”
operation of the site.

Of the considered BAT Conclusions associated with emissions to air, specifically 14d and 34, a
number of sources have been identified as not complying with certain BAT conclusions. The
OCU (biotrickling and carbon OCU) has been assessed to be achieving the stack outlet odour
concentration of 1,000 oue/ms.

Some of the processes are open to atmosphere, such as the digested sludge balance tanks
and the cake pad. Whilst these processes do not utilise the techniques specifically described
in the BAT conclusions; the assessment has not identified a significant risk of odour impact at
surrounding receptors from the works. This is supported by the infrequent nature of odour
complaints and no “strong” or “unpleasant” odours associated with the uncovered processes
detectable at the STF operational area during the odour survey sniff testing. It is considered
that although these processes do not adopt the specified measures in BAT 14d, they do not
have an odour impact on surrounding receptors to the level to warrant odour mitigation; as
such the alternatives measures in place are adequate.

For the overall site, it is considered that Lundwood STF does not have an adverse odour effect
on its surrounding receptors. As such, no additional odour mitigation is required above the
existing measures already observed on site.
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8.1 APPENDIX A - STF AREA SURVEY

HE&M Environmental Ltd Lundwood ERF —Odour Sampling July 2021

21 Boundary Survey Results
The boundary surveys were taken at the points shown in Figure 5 below:

Figure 5: Boundary Survey Points

Table 11: Boundary Survey Tues 20¥ July AM 08 to 09.00 (South West Breeze)

H:S | TVOC NH3 Odour Comments
ppm | ppm ppm
1_] By OCU 2 north of blend tanks 0.002] <01 ND | No Odour
2 | Middle of blend tanks 0.001] <0.1 ND | No Odour
3 | By thickener building 0002] <01 ND__ | No Odour
4 | By OCU 3 Digester Feed Tank 0.002] <0.1 ND___| No Odour
Slight digested
S5 _| By Secondary Digesters 0.001] <01 1 Faint sludge odour
Dewatering centrifuge Slight ammonia
discharge 0.002] <01 3 Faint odour
North of liquor balance tanks 0.002] <0.1 ND | No Odour
By import tank & transfer PS 0.001] <0.1 ND | No Odour
Slight cake
9 | Digested cake storage 0.002] <01 1 Faint odour
10 | North of imported cake storage 0.007 01 2 Strong Limed cake odour
11 | South of cake storage 0.003]| <01 ND__ | Faint Limed cake odour
12 | East of imported cake storage 0.001] <0.1 ND__ | No Odour | No odour
H&M2021/07/05 Page 16 0f 23
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HE&M Environmental Ltd

Lundwood ERF —Odour Sampling July 2021

Table 12: Boundary Survey Tues 20" July PM 13.00 to 14.00 (South West

Breeze)
H:S TVOC NH3 Odour Comments
ppm ppm ppm
1 | By OCU 2. north of blend tanks 0.003 <0.1 ND No Odour
2 | Middle of blend tanks 0.002 <0.1 ND No Odour
3 | By thickener building 0.002 <0.1 ND No Odour
4 | By OCU 3 Digester Feed Tank 0.002 <0.1 ND No Odour
Slight digested sludge
S ] By Secondary Digesters 0.002 <0.1 1 Faint odour
Dewatering centrifuge
discharge 0.002 <0.1 2 Faint Slight ammonia odour
North of liquor balance tanks 0.002 <0.1 ND No Odour
8 | By import tank & transfer PS 0.001 <0.1 ND No Odour
Slight cake
9 | Digested cake storage 0.002 <0.1 0.5 Faint odour
10 | North of imported cake storage 0.008 0.1 2 Strong Limed cake odour
11 | South of cake storage 0.003 <0.1 ND Faint Limed cake odour
12 | East of imported cake storage 0.001 <0.1 1 Faint Limed cake odour
Table 13: Boundary Survey Weds 21% July AM 07 45 to 08.45 (Slight south West Breeze)
HS TVOC NH3 Odour Comments
ppm ppm ppm
1 | By OCU 2. north of blend tanks 0.002 <0.1 ND No Odour
2 | Middle of blend tanks 0.001 <0.1 ND No Odour
3 ] By thickener building 0.002 <0.1 ND No Odour
4 | By OCU 3 Digester Feed Tank 0.002 <0.1 ND No Odour
Slight digested sludge
S | By Secondary Digesters 0.001 <0.1 1 Faint odour
Dewatering centrifuge
discharge 0.002 <0.1 4 Faint Slight ammonia odour
North of liquor balance tanks 0.002 <0.1 ND No Odour
8 | By import tank & transfer PS 0.001 <0.1 ND No Odour
Slight cake
9 | Digested cake storage 0.002 <0.1 1 Faint odour
10 | North of imported cake storage 0.009 0.1 3 Strong Limed cake odour
11 | South of cake storage 0.003 <0.1 ND Faint Limed cake odour
12 | East of imported cake storage 0.001 <0.1 1 Faint Limed cake odour
H&M2021/07/05 Page 17 of 23
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HE&M Environmental Ltd

Lundwood ERF —Odour Sampling July 2021

Table 14: Boundary Survey Weds 21 July PM 12.10 to 12.50 (Slight south West Breeze)

H:S TVOC NH3 Odour Comments
ppm ppm ppm
1_| By OCU 2. north of blend tanks 0.003 <0.1 ND No Odour
2 | Middie of blend tanks 0.002 <0.1 ND No Qdour
3 | By thickener building 0.002 <0.1 ND No Odour
4 | By OCU 3 Digester Feed Tank 0.002 <0.1 ND No Odour
Slight digested sludge
5 | By Secondary Digesters 0.002 <0.1 2 Faint odour
Dewatering centrifuge
6 | discharge 0.002 <0.1 3 Faint Slight ammonia odour
7 | North of liquor balance tanks 0.002 <0.1 ND No Odour
8 ] By import tank & transfer PS 0.001 <0.1 ND No Odour
Slight cake
9 | Digested cake storage 0.002 <0.1 1 Faint odour
10 | North of imported cake storage 0.009 0.1 3 Strong Limed cake odour
11 | South of cake storage 0.003 <0.1 1 Faint Limed cake odour
12 | East of imported cake storage 0.001 <0.1 1 Faint Limed cake odour
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8.2 APPENDIX B — DETAILED ASSESSMENT

Table 14: Likely magnitude of odour effect at the specific receptor location

sludges

atmosphere

Source Odour Offensiveness Mitigation/Control Source
Odour
Potential
Sludge import tank High risk - Import sludge Medium risk - covered High
without exiraction
process
2 No. Huber screens High risk - Import sludge Medium risk - covered Medium
without exiraction
process
Screening skip Medium risk - Screenings High risk - open to Medium
atmosphere
2 No. Thickener feed High risk - Indigenous Low risk - covered and Low
tanks sludge, Imported sludge extracted processes
4 No. Drum High risk - Indigenous Low risk - covered and Low
thickeners sludge, Imported sludge extracted processes
Thickener liquor wet High risk - Indigenous High risk - open to High
well sludge, Imported sludge atmosphere
liquors
Digester feed tank High risk - Indigenous Medium risk - covered Medium
sludge, Imported sludge without exiraction
process
2 No. Digested Medium risk - Digested High risk - open to Medium
sludge balance sludges atmosphere
tanks
Dewatering Medium risk - Digested Medium risk - covered Medium
Centrifuge sludges without exiraction
process
2 No. Liquor Medium risk - Digested Low risk - covered and Low
balance tanks sludges extracted processes
Cake pad Medium risk - Digested High risk - open to Medium

@ Stantec
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Table 15 Pathway Effectiveness Assessment

Receptor Name Distance | Distance Direction Wind Source Pathway Notes
from Site Risk From Direction Dispersion Risk | Effectiveness
(m) Installation | Frequency

Lund Lane 15 High N 12.0% Medium Highly Highly Effective due to

Industrial 1 Effective distance and wind
Pathway direction frequency risk.

Lund Lane 107 Medium N 12.0% Medium Moderately Moderately effective

Residential 1 Effective pathway due to distance
Pathway and source dispersion risk

Lund Lane 103 Medium N 12.0% Medium Moderately Moderately effective

Residential 2 Effective pathway due to distance
Pathway and source dispersion risk

Lund Lane 159 Medium N 12.0% Medium Moderately Moderately effective

Residential 3 Effective pathway due to distance
Pathway and source dispersion risk

Lund Lane 182 Medium NW 4.5% Medium Moderately Moderately effective

Residential 4 Effective pathway due to distance
Pathway and source dispersion risk
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Receptor Name Distance | Distance Direction Wind Source Pathway Notes
from Site Risk From Direction Dispersion Risk | Effectiveness
(m) Installation | Frequency
Lund Lane - 276 Medium NW 4.5% Medium Moderately Moderately effective
Residential 5 Effective pathway due to distance
Pathway and source dispersion risk
Loxley Road 208 Medium N 12.0% Medium Moderately Moderately effective
Effective pathway due to distance
Pathway and source dispersion risk
Lund Crescent 226 Medium NW 4.5% Medium Moderately Moderately effective
Effective pathway due to distance
Pathway and source dispersion risk
Abbots Road - 332 Low NW 4.5% Medium Ineffective Ineffective due to low
Residential 1 Pathway distance and wind
direction frequency risk
Lang Avenue - 253 Medium W 4.4% Medium Moderately Moderately effective
Residential 1 Effective pathway due to distance
Pathway and source dispersion risk
Lang Avenue - 264 Medium W 4.4% Medium Moderately Moderately effective
Residential 2 Effective pathway due to distance
Pathway and source dispersion risk
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Receptor Name Distance | Distance Direction Wind Source Pathway Notes
from Site Risk From Direction Dispersion Risk | Effectiveness
(m) Installation | Frequency
Lang Avenue - 449 Low SW 3.8% Medium Ineffective Ineffective due to low
Residential 3 Pathway distance and wind
direction frequency risk
Lang Crescent 638 Low SW 3.8% Medium Ineffective Ineffective due to
Pathway distance >500m from site
Meadow View 683 Low W 4.4% Medium Ineffective Ineffective due to
Pathway distance >500m from site
Wike Road 420 Low W 4.4% Medium Ineffective Ineffective due to low
Pathway distance and wind
direction frequency risk
Priory Road 612 Low NW 4.5% Medium Ineffective Ineffective due to
Pathway distance >500m from site
@ Stantec 38




Receptor Name Distance | Distance Direction Wind Source Pathway Notes
from Site Risk From Direction Dispersion Risk | Effectiveness
(m) Installation | Frequency

Abbots Road - 599 Low NW 4.5% Medium Ineffective Ineffective due to

Residential 2 Pathway distance >500m from site

Scarfield Close 959 Low S 9.8% Medium Ineffective Ineffective due to
Pathway distance >500m from site

Penrhyn Walk 1070 Low S 92.8% Medium Ineffective Ineffective due to
Pathway distance >500m from site

Watering Lane - 1369 Low SE 18.8% Medium Ineffective Ineffective due to

Cottage/Residential Pathway distance >500m from site

Sunny Bank - Farm 91 Medium E 32.0% High Highly Highly Effective due to
Effective distance and wind
Pathway direction frequency risk.

Carrs Lane - Farm 729 Low NE 14.6% High Ineffective Ineffective due to
Pathway distance >500m from site
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TECHNICAL NOTE

Job Name: Yorkshire Water Environmental Permitting, Lundwood
Job No: 331001762 (doc ref no. 331001762-100.2401-8)
Note No: 100.1501/ACO01

Date: November 2021

Prepared By: Janec Lillis-James

Subject: Lundwood — Noise and Vibration Risk Assessment

1. Introduction

1:1: Stantec (UK) has been commissioned by Yorkshire Water (YW) to undertake a noise and vibration
risk assessment to support a permit application for the Lundwood Sludge Treatment Facility (STF).

1.2 This application is being made due to changes to the Environment Agency (EA) interpretation of
the environmental permitting exclusion for Urban Wastewater Activities. The EA interpretation now
requires that anaerobic digestion (AD) plants treating over 100 tonnes/day (t/d) are classified as
installations for the purposes of EPR.

1.3: The Yorkshire Water (YW) Lundwood Sludge Treatment Facility (STF), part of the wider Lundwood
Wastewater Treatment Works (WwTW), exceeds the 100t/d throughput limit and therefore it has
been agreed that a new permit application is required in respect of the AD activities currently
operated on site (Schedule 5.4 Part A(1)(b)(i)).

1.4. The site has been operating until now within the scope of a registered T21 permit exemption
(reference: WEX259926) and Regulatory Position Statement (RPS) 109 in respect of Combined
Heat and Power (CHP) operations burning biogas.

1.5: This technical note summarises the results of our review of the activities associated with the STF
having regard to statutory guidance relating to noise and vibration.

2. EA Permitting Requirements — Noise

2.1. The Environment Agency requires that operators (or permit applicants) must consider the potential

noise impact of their site. They may need to carry out noise impact assessments:
= at the permit application stage
= when applying to vary a permit

= to comply with specific permit conditions
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@ Stantec
TECHNICAL NOTE

2.2.

2:3:

2.4.

2:5.

2.6.

2.7.

The environment agencies will treat noise in the same way as any other polluting emission. If noise
is audible at any of the following types of locations, they will regard it as ‘possibly causing an
impact’:

®  residential properties

= schools
= hospitals
m  offices

= public recreation areas

®m  other noise sensitive receptors (NSRs)

®  noise sensitive habitats

Where noise is possibly causing an impact, the operator must carry out an assessment to
determine:

= the level of impact

= how much work needs to be done to prevent or minimise noise pollution

Operators must prevent significant pollution and also comply with the requirements to use

‘appropriate measures’ (Waste Framework Directive 2018/851) or ‘best available techniques’ (BAT)
to prevent or minimise noise pollution.

Guidance on the noise assessment process for permit applications is detailed in Noise and
vibration management: environmental permits.*

Guidance on Risk Assessments

Risk assessments for permitting purposes should be undertaken in accordance with the Guidance
on the preparation of risk assessments?.

Requirements for Quantitative Noise Impact Assessments

The information requirements of the EA with regards to what must be submitted if an assessment
uses computer modelling or spreadsheet calculations are detailed in guidance ‘Noise impact
assessments involving calculations or modelling’. This requirement is not applicable in this
instance as a qualitative review methodology has been selected.

1 https://www.gov.uk/government/publications/noise-and-vibration-management-environmental-permits/noise-and-vibration-
management-environmental-permits

2 https://www.gov.uk/guidance/risk-assessments-for-your-environmental-permit
8 https://www.gov.uk/guidance/noise-impact-assessments-involving-calculations-or-modelling
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@ Stantec
TECHNICAL NOTE

2:8:

2.9.

2.10.

31

Basic Pre-Application Advice Note (v1)

A basic pre-application advice note* relating to Industrial Emission Directive (IED) permits for water
and sewage companies has been provided by the Environment Agency.

With respect to noise, the note states that if the risk assessment indicates the operation is likely to
cause noise or vibration beyond the site boundary then a noise impact assessment based on
BS4142:2014+A1:2019 should be provided.

The assessment should be accompanied by a noise and vibration management plan informed by
the results of the assessment.

Best Applicable Techniques (BAT)

Information on BAT is detailed in the ‘Commission Implementing Decision (EU) 2018/1147 of 10
August 2018%. With respect to noise, section 1.4 states:

BAT 17. In order to prevent or, where that is not practicable, to reduce noise and vibration
emissions, BAT is to set up, implement and regularly review a noise and vibration management
plan, as part of the environmental management system (see BAT 1), that includes all of the
following elements:

1. A protocol containing appropriate actions and timelines;
2. A protocol for conducting noise and vibration monitoring;
3. A protocol for response to identified noise and vibration events, e.g. complaints;

4. A noise and vibration reduction programme designed to identify the source(s), to
measure/estimate noise and vibration exposure, to characterise the contributions of the sources
and to implement prevention and/or reduction measures.

Applicability

The applicability is restricted to cases where a noise or vibration nuisance at sensitive receptors
is expected and/or has been substantiated

4 Water and sewage companies |IED permits: Basic pre-application advice — supporting information (v1, March 2021)
5 https://www.legislation.gov.uk/eudn/2018/1147
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TECHNICAL NOTE

@ Stantec

BAT 18. In order to prevent or, where that is not practicable, to reduce noise and vibration
emissions, BAT is to use one or a combination of the techniques given below.

Technique Description Applicability
a. | Appropriate location Noise levels can be reduced by For existing plans, the relocation
of equipment and increasing the distance between the of equipment and building exits
buildings emitter and the receiver, by using or entrances may be restricted
buildings as noise screens and by by a lack of space or excessive
relocating building exits or entrances. | costs.

b. | Operational measures | This includes techniques such as: Generally applicable.

(i) inspection and maintenance of
equipment;

(ii) closing of doors and windows of
enclosed areas, if possible;

(iif) equipment operation by
experienced staff;

(iv) avoidance of noisy activities at
night, if possible;

(v) provisions for noise control during
maintenance, traffic, handling and
treatment activities.

c. | Low-noise equipment | This may include direct drive motors,
compressors, pumps and flares.

d. | Noise and vibration This includes techniques such as: Applicability may be restricted by

control equipment (i) noise reducers; a lack of space (for existing
- . . . . . plants).
(i) acoustic and vibrational insulation
of equipment;
(iif) enclosure of noisy equipment;
(iv) soundproofing of buildings.

e. | Noise attenuation Noise propagation can be reduced by | Applicable only to existing
inserting obstacles between emitters plants, as the design of new
and receivers (e.g. protection walls, plants should make this
embankments and buildings). technique unnecessary. For

existing plans, the insertion of
obstacles may be restricted by a
lack of space.
For mechanical treatment in
shredders of metal wastes, it is
applicable within the constraints
associated with the risk of
deflagration in shredders.

4. Project Proposals

4.1.

Reference should be made to Section Il of the full permit application for a technical description of

the site activities covered by the permit variation application. A site layout and plan of the current
STF assets is included as part of the application.
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TECHNICAL NOTE

5.

:1:

b:2.

5.3.

5.4.

5.5.

5.6.

Noise and Vibration Risk Assessment
A preliminary noise risk assessment has been undertaken based on information provided by YW.

In considering the risks associated with the operations covered by the permit application, the

following site-specific factors have been considered:

= The proximity and sensitivity of nearby receptors

=  The existing environmental sound climate at the receptors

= The operational characteristics of the source

= The historical lack of noise complaints arising in respect of the operations carried out under the
scope of the permit variation.

Noise and Vibration Sensitive Receptors

The sensitivity of a particular receptor depends on a variety of factors, but the following table
provides examples of the types of receptors likely to be considered either high, medium or low
sensitivity.

Table 1: Summary of Receptor Sensitivity

Sensitivity to
Noise and Description Example Receptor
Vibration

Residential, including private gardens
Quiet outdoor areas used for recreation
Theatres/Auditoria/Studios
Schools and Nurseries during the daytime
Hospitals/residential care homes
Places of worship

Receptors where people or
High operations are particularly
sensitive to noise or vibration

Offices
Retail areas and other commercial developments
Bars/Cafes/Restaurants where external noise may be
intrusive
Sports ground where quiet conditions are necessary
(e.g. tennis, golf, bowls)

Receptors where noise or
Medium vibration may cause some
distraction or disturbance

Industrial areas
Sports ground with no specific requirement for quiet
conditions
Night clubs

Receptors where distraction or
Low disturbance from noise and
vibration is minimal

For the purposes of this assessment, noise and vibration sensitive receptors are considered to be
any existing occupied premises within 300m of the site which may be adversely affected by noise
or vibration and has a high sensitivity. Due to shielding by other dwellings and buildings, receptors
beyond this distance are less likely to be affected and by assessing those closest to the site and
confirming no impacts will imply no impacts for receptors further away.

In this instance the following receptors have been identified. Where appropriate, receptors have
been grouped where they are within the same area. Due to the large number of receptors within
300 m of the site, we have only identified those closest to the site boundary.

The identified noise sensitive receptors are presented in Table 2 and the location plan presented in
Appendix A.
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TECHNICAL NOTE

5.7

5.8.

5.9.

5.10.

5.11.

B:12:

5.13.

Table 2: Noise and Vibration Sensitive Receptors

Receptor Receptor Description Receptor Type Approximate

Reference Distance/Direction
from Site Boundary
(m)

A 75 —77 Lund Lane Residential 110N

B Dwellings along Lund Lane Residential 190 N

C Dwellings along Lang Avenue Residential 230 W

D Dwellings along Michael Road Residential 290 W

E Dwellings along Martin Road Residential 290 W

Due to the nature of the sources present on site, the distance between the identified receptors and
the site boundary, vibration from the operations at the site is unlikely to have an impact and is
considered to be low risk. Vibration is therefore not considered further.

Existing Environmental Sound Climate

The site lies in a predominantly suburban area approximately 3 km to the east of Barnsley.

The site lies close to a number of sources of noise including the A628 and the A633 to the west.
Strategic noise mapping data provided by Defra® does not cover this area, and there are no

planning applications in the immediate vicinity which include environmental sound survey data.

In the absence of detailed environmental sound surveys, the existing environmental sound climate
is assumed to be low.

Operational Characteristics
The sources of noise associated with the permit include:

= The movement of vehicles (tankers) to and from the sludge import area.

= The operation of plant items including the CHP engine, induced draft fans associated with
odour extraction, rotating screens, compressors, waste gas burner and air-cooled radiators.

Typically, the main sources of noise would be the operation of the CHP (engine and exhaust), air-
cooled radiators, centrifuge/thickening processes, sludge pumping/screening processes and the
waste gas burner.

All of the activities described within the permit variation application are existing and will continue to
operate in the same manner as their established use (e.g. hours of operation and load). There are
no changes to activities or additional plant or equipment included as part of the permit variation.

6 https://www.gov.uk/government/publications/strategic-noise-mapping-2019
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TECHNICAL NOTE

5.14.

5.15.

5.16.

B:A7:

5.18.

Risk Matrix

Based on the Preliminary Noise Risk Assessment set out in Section 5, Table 3 details a risk matrix
setting out overall risk levels associated with the STF operations with regards to noise.

The combined assessment of the proposals in noise and vibration terms is that the probability of
exposure is unlikely and the consequence is minor/negligible, with the overall risk level being low.

As there have been no noise complaints associated with STF, and there are no significant changes
proposed to the existing installation, BAT 17 as defined in ‘Commission Implementing Decision
(EU) 2018/1147 of 10 August 2018, i.e. the requirement to set up, implement and regularly review
a noise and vibration management plan, is not considered to be applicable.

On the basis of the qualitative risk assessment carried out above and reported in Table 3, and in
light of the operating history of the plant, no further controls are considered necessary in respect of
the permitted operations. Site management practices included within YW’s Environmental
Management Systems (EMS), which include provisions for noise control and plant maintenance,
will continue to be applied.

With reference to the EA guidance on the assessment of noise and vibration, no specific permit
Noise Management Plan is considered necessary at this time. In the event of material changes to
the local noise environment, or location or sensitivity of nearby receptors, or should substantiated
complaints arise, this position should be reviewed as part of normal site management reviews and
controls.
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TECHNICAL NOTE

Table 3: Risk Matrix

@ Stantec

Hazard Receptor Pathway Risk Management Techniques Probability of Exposure Consequence | Overall
Risk
Noise: CHP Residential | Airborne Equipment is enclosed within dedicated housing and located within a building. Unlikely Mild Low
This location on site would be partly shielded from receptors by higher land to the north and
west of the building
Good maintenance of plant to ensure that excessive noise levels are not generated, under
Operations & Maintenance contract
Regular checks of noise mitigation measures fitted to items of plant. Where repair or
replacement is required, the plant will, where possible, be taken out of service until repair or
replacement of parts has been undertaken.
Noise: CHP Residential | Airborne This location on site would be partly shielded from receptors by higher land to the north and Unlikely Mild Low
Exhaust west of the building
Regular checks of noise mitigation measures fitted to items of plant. Where repair or
replacement is required, the plant will, where possible, be taken out of service until repair or
replacement of parts has been undertaken.
Noise: Fans on Residential Airborne Fans subject to regular checks and maintenance Unlikely Mild Low
air cooled '
radiators Pla_mt is located such that surrounding structures partly shield potential receptors from the
noise source.
Good maintenance of plant to ensure that excessive noise levels are not generated from
equipment breakdown or wear and tear (e.g. fan motor bearing failure), under Operations &
Maintenance contract.
Noise: Waste Residential Airborne Waste gas burner operates only when there is excess biogas. Unlikely Mild Low
Gas Burner Good maintenance of plant to ensure that excessive noise levels are not generated from
equipment breakdown or wear and tear (e.g. fan motor bearing failure), under Operations &
Maintenance contract.
Noise: Vehicular | Residential Airborne Deliveries would take place during the daytime hours only when background sound levels are Unlikely Mild Low
movements higher.
around site
Noise: Sludge Residential Airborne Sludge import area is located such that site structures / topography provide some degree of Unlikely Mild Low
Delivery / shielding to potential receptors
Pumping / Deliveries would take place during the daytime hours only when background sound levels are
screening higher.
EOiS‘teff ; Residential | Airborne Centrifuge and Thickener plant are located inside dedicated buildings. Unlikely Mild Low
entrifuge
thickenir?g Good maintenance of plant to ensure that excessive noise levels are not generated from
process equipment breakdown or wear and tear under Operations & Maintenance contract.
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1 Introduction

This Odour Management Plan (OMP) for Lundwood sludge treatment facility (STF) has been developed by
Stantec on behalf of Yorkshire Water Services Ltd (YW). YW have developed this OMP as a live working
document that forms part of the operational management system of the site. The OMP demonstrates how
odours shall be managed and controlled to prevent odour impacts from activities during normal operation and
also during abnormal events.

The OMP has been developed to meet the Environment Agency’s (EA) H4 Odour Management Guidance.
The OMP has been prepared in support of the permit variation for Lundwood STF.
These activities fall under Environmental Permit reference VP3392ZB.

The OMP provides sufficient detail to allow operators and maintenance staff to understand clearly the
operational procedures for both normal and abnormal conditions. It is intended to be used as a reference
document by operational staff on a day-to-day basis. The OMP includes the following:

e A description of the site and catchment, including sources of odour on the site, and location of sensitive
receptors;

e A brief history of received complaints and measures taken to date;

e YW Operation and Management (O and M) procedures for the site, including good housekeeping
measures to minimise odour generation and release;

e The mitigation procedures which should be implemented when foreseeable situations that may
compromise the ability to prevent and minimise odorous releases occur. These can include both
breakdowns and external conditions such as extreme weather;

e  An Action Procedure for complaints;

e An odour risk assessment identifying any odorous or potentially odorous areas of the works and
immediate and longer-term actions required to eliminate odour complaints; and

e The management and operator training requirements and records with respect to odour.

1.1  Yorkshire Water Odour Management

YW acknowledges that high levels of odour arising from wastewater and sludge treatment are not acceptable
and that reasonable measures must be taken to minimise any inconvenience to the general public. YW does
not operate under a single defined odour exposure standard. Each site is considered individually taking into
account the relevant legislation and local authority’s conditions. Site specific factors such as site history with
regard to odour complaints, potential future encroachment by residential or business developments, and the
presence of particularly odour sensitive receptors within the vicinity of the works / facility are also taken into
consideration.
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2 Site Information
2.1 Site Location

Lundwood STF is located adjacent to Lundwood WwTW. The site is located to the east of Lundwood village
and to the north of the River Dearne. This site is located approximately 3.5 km east of Barnsley. The site is
bordered grassland and farmland to the east and south, and residential and industrial areas to the north and
west. The works location is highlighted in Figure 1.

Figure 1 Lundwood STF Site Location
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2.2  Site Receptors

Lundwood STF is located adjacent to Lundwood WwTW. The site is bordered to the north and west by
industrial and residential areas. Towards the east and south are open grassland and farms with residential and
industrial receptors beyond this initial boundary area.

The YW Lundwood site (which includes both the STF and the WwTW) has received 5 odour complaints in the
last 5 years. The complaints are of an infrequent nature and relate to the site as a whole; it is not known
whether these complaints are attributed to the STF or to the WwTW operations.

A summary of the areas of interest and receptors local to the site are highlighted in Figures 2-4, complete with
receptor description and sensitivity in Table 1.

eptors (Residential)

Figure 2 Location of Sensitive Rec

d
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Table 1 Lundwood Receptor sensitivities

Distance from STF

Receptor Map : Receptor
Receptor Name Reference operah(c:}:w)al area Receptor Type Sensitivity

Residential . . .
properties to north R1 100 Residential High
Residential R2 1,420 Residential High
properties to east
Residential . . .

. R3 800 Residential High
properties to south
Residential . . .

. R4 210 Residential High
properties to west
Commercial C1 1,760 Commercial Medium
businesses to north
Commercial c2 1,150 Commercial Medium
businesses to south
Commercial c3 415 Commercial Medium
businesses to west
Industry to north 11 0 Industrial Low
Industry to east 12 1,220 Industrial Low
Industry to south 13 910 Industrial Low
Industry to west 14 340 Industrial Low
Schools to the north E1 2,040 Education High
Schools to the east E2 1,450 Education High
Schools to the south E3 1,310 Education High
Schools to the west E4 800 Education High
Leisure/recreation to L1 1,800 Leisure/recreation Medium
the north
LEISrSIiScrestion 1o L2 1,080 Leisure/recreation Medium
the south
Leisure/recreation to L3 250 Leisure/recreation Medium
the west
Healthcare to the H1 2,220 Healthcare Medium
north
Healthcare to the H2 580 Healthcare Medium
west

2.3 Meteorological Conditions

In the UK, the prevailing wind directions are commonly from the west and south-west. The wind direction and
speed will impact the dispersion of odour emissions from site. There is currently no wind station on site to
measure meteorological conditions.

As there are no representative meteorological stations for Lundwood STF, numerical weather predicted
(NWP) meteorological data for Lundwood STF has been used to predict the wind direction frequency for
Lundwood STF. NWP meteorological data has been adopted for this assessment due to the complexity of
the topography on site and is likely to give more accurate wind directions and frequencies. The wind rose
plot for Lundwood STF is included in Figure 5.
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Figure5 Lundwood STF NWP Windrose Plot

2.4  Process Description
Lundwood STF treats the following sewage sludges:

e Indigenous primary sludges and surplus activated sludge (SAS) arising from sewage treatment processes
operating within the wider Lundwood WwTW that are piped directly to the STF.

e Liquid sludges generated by other YW Wastewater Treatment Works (WwTW) (with lower capacity or
capability for treating sludges on-site) that are imported to Lundwood STF for additional treatment.

Imported liquid sludge is delivered to site by tanker. The tanker unloads at the dedicated sludge import area
and sludge is pumped (using vehicle mounted pumps) into the sludge screen feed tank (150 m® covered steel
tank). The maximum load is typically 28 tonnes with unloading taking up to 30 minutes. Only appropriately
authorised vehicles can discharge at the site. This is controlled using a ‘WaSP’ logger; valves on the discharge
pipework will only open when a driver presents appropriate authentication to the system. The WaSP logger
records the source of the sludge, the time and date of delivery, the total volume discharged and average
percentage dry solids of the load.

There are waste acceptance procedures that deal with the trade waste that is being treated through the WwTW.
Some traders may also be subject to trade effluent consents. With regard to the potential for septic sludge
imports to be received into the STF, a pre-acceptance process is in place to ensure that it is only received at
sites that are capable of processing it without impacting the process.

The sludge is then screened using two Huber ROTAMAT enclosed rotating screens. Screenings drop into a
skip and are disposed of off-site.
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After screening, imported liquid sludge is pumped via a sub-surface concrete sump, in pipework (largely
underground) to the thickener feed tanks (2 no. 1,589 m® covered steel tanks). These tanks are air mixed and
operate in fill / draw mode with tanks changing over every 24 hours. The tanks are covered with headspace
air extracted and routed to a two-stage odour control unit (see below for further details of odour control).

Indigenous SAS and primary sludge from the wider Lundwood WwTW is piped directly to the thickener feed
tanks and mixed with the imported screened liquid sludge prior to onward transfer to the drum thickener
building.

Sludge from the thickener feed tanks is then transferred to the thickener building via above and below ground
pipework serving two thickening process streams, which operate on a duty/standby basis. Each sludge stream
comprises a dedicated thickener feed pump drawing blended sludge, a polymer dosing pump drawing made-
up polymer, a flocculation tank and a pair of drum thickeners (thus there are four thickeners in total).
Concentrated liquid polymer is diluted with potable water, then mixed with treated final effluent as a carrier and
mixed with the sludge in the flocculation tank. Each flocculation tank feeds two drum thickeners at an equal
rate. The polymer encourages separation of water and sludge as the sludge is rotated in the drum to remove
excess liquid. The resulting liquor is transferred to a wet well located to the west of the thickener feed tanks
and from there is pumped back to the WwTW for full treatment. Each sludge stream has been sized with
sufficient capacity to process site daily throughput requirements over a 16 hour period i.e. there is adequate
redundant capacity in the event of plant failure.

The drum thickeners are equipped with automatic spray bars which provide continual self-cleaning. In addition,
an automatic hot wash system is run periodically in accordance with the planned maintenance regime. The
hot wash is designed to break down any fats that would blind the drum filter material. The automatic spray
bars operate using treated final effluent and the hot wash system utilises mains potable water.

The liquid polymer delivery point is located in the roadway outside the thickener building; liquid polymer is
delivered in 1m? IBCs and pumped from these to a 10 m® bulk storage tank located within the thickener building.
Located above the same concrete sump bund within the thickener building as the bulk storage tank is the 5
m?3 capacity polymer solution storage tank containing the diluted polymer solution.

The thickened sludge is transferred to the 712 m? digester feed tank. This tank is of concrete construction,
mixed and covered. Sludge is passed forward continually from this tank to the anaerobic digesters (2 no.
2,056 m® concrete tanks). The digesters are located on steeply sloping ground and therefore are partly buried
below ground on one side. The anaerobic digesters operate as a continuous process with sludge being added
and treated sludge extracted. The two digesters have a typical feed rate of around 120 m3/day combined; the
combined maximum feed rate is 308m?/day (at 6% dry solids) giving a 12-day retention time as required by
Hazard Analysis and Critical Control Points (HACCP) controls. The digesters are mixed by gas mixing
systems, which utilise biogas from the headspace of each digester; the gas is compressed and then
reintroduced using an array of mixing nozzles on the floor of the digester.

A hot water circuit provides heating to ensure optimum conditions for digester microbial activity. Potable water
is heated to around 70°C by the CHP and/or boiler. This hot water then heats the digester using tube-in-tube,
counter-current heat exchangers. Sludge from the digesters is continually recirculated around the heat
exchangers using 2 no. (duty/standby) recirculation pumps per digester. A 3-way modulating valve on the
water side moderates the amount of hot water that passes into the heat exchanger, depending on the heat
demand of the digesters.

Grit build up within digesters is a normal feature of operation; the digesters are cleaned out (including
accumulated grit) every 10 years as part of the planned periodic inspection which also includes an internal and
external inspection of tank integrity and replacement of instrumentation and gas mixing equipment as required.

Lundwood STF OMP_Final 2.docx 7



Lundwood Sludge Treatment Facility Odour Management Plan

An automatic anti-foam dosing system is in place to control digester foaming. This system uses a radar level
probe in the digester headspace and compares this to the pressure level sensor at the bottom of the digester
to determine the depth of foam. Upon detection of foam, treated final effluent is sprayed into the digester head
space through nozzles in the digester roof. If this is not effective in breaking up the foam, a chemical anti-
foam is mixed with treated final effluent and dosed into the headspace of the digester via the same spray
nozzles. This system includes operator-adjustable dosing setpoints and failsafe systems; if the foam level
continues to increase mixing systems are inhibited and if this continues the digester feed will be inhibited.
Antifoam is stored in 20 litre plastic containers on a drip tray located within the digester compound prior to
transfer to the integrally bunded antifoam dosing tank (approximate capacity of 0.5mq).

Biogas generated by the digestion process is collected and stored within the digesters. Each of the digester
tanks is equipped with a membrane gas holder (700 m? capacity each) located over the tank providing biogas
storage continuous with the tank headspace. The gas holders allow capacity to store and balance the biogas
produced from the digestion process. Each roof gas holder is kept inflated by duty/standby air blowers, blowing
into the inter-membrane air space, in conjunction with a pressure sustaining valve. Biogas is withdrawn,
conveyed by a pipeline through the tank wall, from the gas space of each tank. Pressure relief valves (PRVS)
are fitted to each pipeline. The pipelines combine into a manifold which branches to the CHP/boiler and to the
flare. Condensate removal pots are installed at low points in the gas pipelines. The collected condensate is
drained to Lundwood WwTW for treatment.

Biogas is used as the sole fuel source for the site CHP. The CHP facility comprises a single reciprocating
engine generator set with a thermal input of approximately 413 kW and generates electricity which is used to
power essential site processes. Heat from the combustion process is used to maintain the required
temperature in the anaerobic digesters, with any excess being discharged using air cooled radiators.

The CHP set is located within a building with engine combustion products discharged via a 3m high
(approximately) stack located to the rear of the building.

A boiler is available for use as an alternative heat source for the digesters. The boiler can be fired by either
biogas or fuel oil and has a thermal input of approximately 833 kW. This is located within the same building
as the CHP (in an adjacent room) and combustion products are discharged via a 3.5m high (approximately)
stack located to the rear of the building. In normal operations boiler use is limited as heat recovery from the
CHP engine meets the digester heat demand.

Fuel oil used as back up supply for the boiler is stored within a 35,000 litre integrally bunded steel tank.

In periods where the CHP engines and boiler are unavailable or biogas generation exceeds combustion
capacity, biogas is directed to the waste gas burner (575 m3/hr capacity). This burner, although a purpose-
built closed flare system, is not capable of achieving a minimum of 1,000°C with 0.3 seconds retention time at
this temperature. The flare facility is located at a safe distance from the digesters and other biogas handling
and treatment activities. Flare stack operation is automated based on gas level within the biogas holder. If
the gas level is high then the flare will operate, however utilisation of the gas is preferred over flaring.

Digested sludge is gravity fed from the digesters to the adjacent digested sludge balance tanks (2 no. concrete
open topped tank with capacity of 880ms3). These tanks are periodically mixed to prevent settlement and anoxic
conditions. Powdered polymer stored in 750kg bags is dispensed via a hopper dosing system which feeds a
polymer ‘ageing’ tank where the powdered polymer is mixed with potable water and transferred to a stock tank
(approximate capacities of 6m?). The polymer solution is injected into the sludge stream and taken to the
digested sludge dewatering centrifuge where the sludge coagulates and supernatant liquor is removed by
centrifugal forces. Dewatering liquor is transferred to two liquor balancing tanks (covered steel tanks, each
with a capacity of 250 m?) prior to transfer to the WwTW for full treatment.
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The final digested and dewatered sludge cake is transferred via a conveyer from the centrifuge up over a push-
wall and onto the cake pad. The area under the conveyer and adjacent sludge cake pads are an engineered
impermeable surface, with water runoff collected in drains running along the bottom edge of the pad. These
liquids are pumped back to the WwTW for full treatment.

Once on the cake pad, sludge cake is moved by mechanical loaders into storage rows. There is no lime
addition at Lundwood STF; instead, cake is stored in piles according to age and is left to mature for a
minimum of six weeks in accordance with HACCP requirements. Approximately 3,000 tonnes sludge cake
will normally be held on site at any one time. However, the maximum storage capacity of the cake pad is
significantly greater than this, up to 12,750 tonnes; greater volumes may be stored on site in
emergency/abnormal conditions such as following processing problems at other YW sites or in extreme
weather conditions when landspreading operations are temporarily paused. Once maturation is complete,
sludge cake is removed from site and landspread in accordance with legislative requirements. Samples of
digested, matured cake are taken every 3 months, or whenever a Critical Control Point (CCP) (e.g. digestion
retention time or temperature) is not within specification, and analysed for metals and pathogens to ensure
HACCP standards are being met.

The cake pad may also be used to serve certain contingency functions, for both operations at Lundwood and
to wider strategic regional sewage infrastructure operated by YW. The cake pad may, under exceptional
circumstances (such as the failure of assets or non-availability of normal disposal routes on a temporary basis)
be used for the interim storage of treated or untreated thickened or dewatered sludge on the cake pad, where
that sludge originates from another YW site (or from Lundwood operations), before that material then
undergoes AD treatment in the STF at Lundwood. It is recognised that such operations are abnormal and
would require initiation of site contingency operating procedures, with the intention of minimising any potential
short term adverse environmental effects and returning to normal operations as soon as practicable.

There is 1 no. odour control unit (OCU) present on site. The OCU is a two-stage biotrickling filter and activated
carbon polishing OCU that extracts and treats odours from the following sources and discharges to atmosphere
via a 15m tall stack:

. Thickener Feed Tanks
. Drum Thickeners

Air from the thickener building is extracted directly to the second stage of the OCU (the carbon polishing unit)
where it is treated prior to discharge via the stack. The process flow diagram for the site is highlighted in Figure
6. The location of key site activities are shown in Figure 7.
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Figure 6 Lundwood STF Process Flow Diagram
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Figure7 Lundwood STF Source Locations
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Type of waste accepted at Lundwood STF are provided in the environmental permit.
2.5 Process Odour Sources
The odour potential of a source can be broken down into three key considerations:

e  How inherently odorous the compounds present are.
e  The unpleasantness of the odour.
e  The magnitude of the odour release.

When trying to determine the offensiveness of an odour source, site-specific odour sampling should be
considered in the first instance. In the absence of source odour emission data, the assessment criteria will
consider the Environment Agency’s Horizontal Guidance Note (H4). H4 looks to categorise how offensive
odours are with sources/processes/activities that are considered ‘most offensive’ odours include septic effluent
or sludge and biological landfill odours. All raw sludge treatment processes would be considered to have a
high odour offensiveness unless source-specific odour sampling is undertaken demonstrating a low level of
odorous compounds. Processes containing the below material are considered to represent a high odour
offensiveness:

e Indigenous sludge
e  Sludge imports (liquid and solid)
e  Sludge liquors

Processes containing the below material are considered to represent a medium odour offensiveness:

e Rags and screenings

e Digested sludge

o Digested sludge liquors

o Digested sludge cake (stored)

No processes on an STF are considered to store material that represents a low odour offensiveness unless
supported by source-specific odour sampling.

The unpleasantness of an odour can be used in defining the source odour offensiveness. This is typically
achieved through source material hedonic tone assessments, however; these types of assessments are not
typically available for a site without source-specific sampling.

The risk source odour potential critical risk scoring for odour offensiveness and mitigation / control adopted is
summarised in Table 2.

Lundwood STF OMP_Final 2.docx 12



Lundwood Sludge Treatment Facility Odour Management Plan

Table 2

Source

Source Odour Potential Risk Scoring

Risk Rating

Medium

Odour Offensiveness

Very odorous
compounds (H2S,
Mercaptans) with low
odour threshold.
Unpleasant odour -
"Most Offensive".
Unpleasant hedonic
tone.

Large, permitted
process / Surface Area.

Compounds involved
are moderately
odorous.
Unpleasantness -
process classed in H4
as "Moderately
Offensive" or where
odours have neutral or
slightly unpleasant
hedonic tone.
Smaller permitted
process / Surface Area.

Compounds involved
are only mildly
offensive.
Unpleasantness -
process classed in H4
as "Less Offensive".
Neutral to positive
hedonic tone.

Mitigation / Control

Open air operation with
no containment.
Reliance solely on good
management
techniques and best
practice.

Some mitigation
measures in place but
significant residual
odour remains.

Effective mitigation
measures in place (e.g.
BAT, BPM) leading to
little or no residual
odour.

Table 3 displays the site sludge odour sources, with an inventory of material, quality, and storage capacity,
and goes on to explore the odour offensiveness and emission risk. The location of each odour source (asset
ID) is shown in Figure 7 above.
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Table 3

Storage

Lundwood STF Sludge Inventory of odorous materials

Average

Emission

e Asset T Capaclty e Frequency of Odour Hedonic Odour Mitigation . Emission
ID yP P 3 - Operation Description Tone Offensiveness Measures Risk
(m?) time Type
Sludge Import Tank 1 Indigenous, Imports 150 30 minutes Continous Segﬂ::p;litéige, Unpleasant High Covered Fugitive Medium
Sludge screens 2 . . Septic sludge, . - .
Indigenous, Imports N/A N/A Continuous sulphide Unpleasant High Covered Fugitive Medium
Screenings Skip 3 Sludge Screenings N/A N/A Continuous Septic slludge, Unpleasant Medium Open to Diffuse Medium
sulphide atmosphere
Thickener Feed Tanks 4 Continuous | Septic sludge, | Unpleasant High Covered and Abnormal - Low
sulphide extracted to fugitive only
24 hours per OoCuU as off-gases
Indigenous, Imports | 2 x 1,589 tank P ducted to
OCUin
normal
operation
Drum Thickeners 5 Intermittent | Septic sludge, | Unpleasant High Covered and Abnormal - Low
Daily sulphide extracted to fugitive only
OoCuU as off-gases
Indigenous, Imports N/A N/A ducted to
OCUin
normal
operation
Thickener Liquor Wet 6 - . Intermittent | Septic sludge, | Unpleasant High Open to Diffuse High
Well Indigenous Liquors N/A N/A Daily sulphide atmosphere
Digester Feed Tanks 7 Indigenous, Imports 712 24 hours Continuous Segﬂ::p;li:c;ge, Unpleasant High Covered Fugitive Medium
Digesters 8 Continuous Biogas, Unpleasant High Covered and Abnormal - Low
Methane/ extracted to fugitive only
sulphide biogas storage | as biogas is
Indigenous, Imports | 2 x 2,056 12 days Full containment | collected for
of biogas is a use on site.
critical safety
consideration
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Source

Asset

ID

Source Type

Storage
Capacity
(m3)

Average
retention
time

Frequency of
Operation

Odour
Description

Hedonic
Tone

Odour
Offensiveness

Mitigation
Measures

Emission
Release
Type

Emission
Risk

Biogas Relief Valves 9 Digested Sludge N/A N/A Emergency Biogas, Unpleasant High Critical process Point Low
operation Methane/ safety
sulphide requirement.
Operates only as
required under
abnormal
process
conditions
OCU stack 10 Treated gases N/A N/A Continuous Treated off Acceptable Low Enclosed system Point Low
gases with 2-stage
treatment
Biogas Holder 11 Biogas 1,580 2 days Continuous Biogas Unpleasant High Enclosed vessel. | Abnormal - Low
Full containment | fugitive only
of biogas is a as biogas is
critical safety | collected for
consideration use on site.
Flare 12 Combusted biogas N/A N/A Emergency Combustion Acceptable Low Biogas is Point Low
Operation combusted
Digested Sludge 13 Digested 2 x 880 36 hours per| Continuous |Digested sludge| Acceptable Medium Open to Diffuse High
Balance Tanks 9 tank / Earthy atmosphere
Dewatering 14 . Intermittent | Digested sludge | Acceptable Medium Covered and Diffuse Medium
Centrifuges Digested N/A N/A Daily / Earthy within a building
Liquor Balance Tanks 15 Digested Liquors 2 x 250 24 hours Continuous Dige/s}'tzea(:t il;idge Acceptable Medium Covered Diffuse Medium
Cake Storage Pad 16 Digested 12,750 6 weeks Continuous | Digested sludge | Acceptable Medium Open to Diffuse High
9 tonnes minimum / Earthy atmosphere
Screened sludge 17 . Intermittent | Septic sludge, | Unpleasant High Open to Diffuse High
pumping station indigenous, imparis /A N/A Daily sulphide atmosphere
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2.6 Odour Control Units

There is 1 no. odour control unit (OCU) present on site. The OCU is a two-stage biotrickling filter and activated
carbon polishing OCU that extracts and treats odours from the following sources and discharges to atmosphere
via a 15m tall stack:

e  Thickener Feed Tanks
e  Drum Thickeners

Air from the thickener building is extracted directly to the second stage of the OCU (the carbon polishing unit)
where it is treated prior to discharge via the stack.

The key OCU performance parameters are summarised in Table 4 below. OCU emissions monitoring is
provided in Section 5.1 and OCU performance checklist is provided in Appendix 3:

Table4 Lundwood STF OCU Performance Parameters

Parameter Biological Filter Carbon Filter
Media Type Pumice Activated Carbon
Media Life (Yrs) Variable — replace media once 1 year approximately, depending
saturated on inlet loading
Inlet Parameters
Airflow (m3/hr) 9,156
Hydrogen Sulphide 34.75**
Stack Outlet Performance
Stack Height 15m
Stack Efflux Velocity (m/s) 15
Permitted Odour Concentration 1.000
(oue/m3) g
Measured Odour Concentration 339*
(oug/m3)
?ngns)ured Hydrogen Sulphide 0.020**

*Direct air samples were collected by lung method in accordance with BS EN 13725:2003

** Sampling methodology using Jerome Hydrogen Sulphide analyser
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3 Odour Critical Plant Operation
3.1 Odour Critical Sources

Given the control measures that are in place during operation of the facility, these contributions (if any) are
unlikely to increase the odour impact on the receptors outside of the site boundary.

Management of releases includes reducing turbulence, containment and abatement. Where odorous gasses
are finally released, controlling the height of release through a stack or the timing of releases through
management of activities can influence dispersion before there is an impact on people. Potential on site odour
releases associated with Lundwood STF are given in Table 5 below.
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Table5 Lundwood STF Odour Critical Sources (operational controls)
Potegtlal 22 2] Odour Control Measures Odour Risk Mitigation Trigger e o Timescale AT 22
ource Measures Person
Sludge Import Tank Liquid sludge Tank covered without Unlikely given control | Increase in complaint Product and
extraction. Inspection hatches measures in place frequency / odour sniff | Dose sludge with Within 5 Process
kept closed. Sludge is mixed test identifies sludge odour control working days Engineer
and regular throughput is odours off-site chemical of incident
maintained
Sludge Screens Liquid sludge Sludge screen is contained | Unlikely given control | Screenings spill local Early removal / Within 5 Product and
asset measures in place | to skip. replacement of | working days Process
skip of incident Engineer
Increase in complaint
frequency / odour sniff
test identifies sludge
screenings off-site.
Screenings Skip Sludge screenings Minimal handling and Unlikely given control | Screenings spill local Early removal / Within 5 Product and
stockpiling of screenings. measures in place | to skip. replacement of | working days Process
skip of incident Engineer
Increase in complaint
frequency / odour sniff
test identifies sludge
screenings off-site.
Thickener Feed Liquid sludge Tank covered and odour Unlikely given control Failure of extraction Product and
Tanks controlled. Inspection hatches | measures in place fans & increase in . - Process
kept closed. Spludge is mixed P complaint frequency / Doze sludge:[ Wl'th Y,Vk'.th'n d5 Engineer
and regular throughput is odour sniff test ° O: r con Ir ° wof ing q a}(/s
maintained identifies sludge chemica otinciden
odours off-site.
Drum Thickeners Liquid sludge Sludge thickeners are Unlikely given the Failure of OCU Dose sludge with Within 5 Product and
enclosed, and air extracted to | control measures in extraction fans & odour control working days Process
OCU. Building doors are kept place increase in complaint chemical of incident Engineer
closed, except when access frequency / odour sniff
is required. test identifies sludge
odours off-site.
Thickener Liquor Wet Sludge liquors Wet well is uncovered. Likely given lack of Increase in complaint Investigate Same day as | Product and
Well control measures in | frequency / odour sniff thickener incident Process
place test identifies sludge | performance and Engineer

liquor odours off-site

schedule reactive
maintenance
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SRl Odour Control Measures Odour Risk Mitigation Trigger AllgzieT Timescale FELzEIE Al
Source Measures Person
Dose sludge with Within 5 Product and
odour control working days Process
chemical of incident Engineer
Digester Feed Tanks 7 Liquid sludge Tank covered without Unlikely given control | Increase in complaint Product and
extraction. Inspection hatches | measures in place frequency / odour sniff | Dose sludge with Within 5 Process
kept closed. Sludge is mixed test identifies sludge odour control working days Engineer
and regular throughput is odours off-site chemical of incident
maintained
Digesters 8 Liquid sludge / Tank is covered and biogas | Unlikely given control Loss of digester Investigate Same day as | Product and
biogas extracted. Risk assessment measures in place | performance (see table digester incident Process
and odour plan in place 14 for monitoring performance and Engineer
before cleaning of any tank. parameters) schedule reactive
maintenance.
Biogas Relief Valves 9 Biogas Planned maintenance on Unlikely given the Prolonged / frequent Failures are Same day as | Product and
equipment. control measures in use of safety valve. investigated and incident Process
Monitoring of digester place. reactive Engineer
pressures. Critical safety system. maintenance
Flare available to burn excess undertaken.
gas.
OCU stack 10 Liquid sludge Duty / Standby extraction fan | Unlikely given control | Standby Fan Failure | Standby extraction| Support from | Product and
(mechanical to be available. Prevent measures in place fan to be in OCU supplier Process
extraction) increase of fugitive emissions service. to be Engineer
risk from covered processes. Investigate cause | arranged next
of limited availability
extraction.
OCU stack (media) 10 Liquid sludge 2-stage process to prevent | Unlikely given control 0.5 ppm Hydrogen |Performance Support from | Product and
early exhaustion of carbon measures in place Sulphide at outlet monitoring of OCU supplier Process
media. OCU performance is | emissions from OCU OCuU. to be Engineer
monitored. outlet Investigate cause | arranged next
of reduced availability
performance
Biogas Holder 11 Biogas Planned maintenance on Unlikely given the Prolonged / frequent Failures are Same day as | Product and
equipment. control measures in use of safety valves. investigated and incident Process
Monitoring of digester place. reactive Engineer
pressures. Critical safety system. maintenance
Flare available to burn excess undertaken.
gas.
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SRl Odour Control Measures Odour Risk Mitigation Trigger AllgzieT Timescale FELzEIE Al
Source Measures Person
Flare 12 Biogas Planned maintenance on | Unlikely given the Prolonged / frequent Failures are Same day as | Product and
equipment. control measures in use of flare. investigated and incident Process
place. reactive Engineer
Critical safety system.
Digested Sludge 13 Liquid digested Risk assessment and odour | Reducedrisk dueto | Increase in complaint Review the Same week | Product and
Balance Tanks sludge plan in place before cleaning | lower odour potential | frequency / odour sniff digester as incident Process
of any tank. from digested sludge | test identifies digested performance Manager /
sludge odours off-site. Process
Engineer
Dewatering centrifuge 14 Digested sludge | Centrifuge is contained asset | Unlikely given control | Increase in complaint Review the Same week | Product and
cake measures in place frequency / odour sniff digester as incident Process
test identifies sludge performance Engineer
cake storage odours
off-site.
Liquor Balance Tanks 15 Digested sludge Tank covered without Unlikely given control | Increase in complaint Review the Same week | Product and
liquors extraction. Inspection hatches | measures in place frequency / odour sniff digester as incident Process
kept closed. Liquors are test identifies digested performance Engineer
mixed and regular throughput sludge liquor odours
is maintained off-site.
Sludge cake storage 16 Digested sludge Cake to be handled by the Unlikely given control | Increase in complaint | Restrict process | Same week Centrifuge
cake loader only twice (once to measures in place frequency / odour sniff and reduce as incident | unit operator
move from conveyor to pad, test identifies sludge | storage volumes.
and once to load into the cake storage odours E ke i A f Centrif
export wagon) to minimise off-site. nsure cake Is rrange for entriiuge
disturbance and odour removed from site | compliant unit operator
release. for disposal at the | cake to be
earliest removed from
opportunity. site same
week
Root cause Immediately | Product and
analysis and Process
resolution. Engineer
Sludge cake export 16 Digested sludge Cover the wagon before Unlikely given control Wagon uncovered Ensure wagonis | Immediately | Centrifuge
cake leaving site. measures in place when leaving site covered before unit operator
leaving site
Screened sludge 17 Liquid sludge Wet well is uncovered. Likely given lack of Increase in complaint . - Product and
pumping statio% d ° contrglgmeasures in | frequency/ odoupr sniff D%Zilsx:'ugogr:r“olllth wo\ll'vklitr?;;n dzys Process
place test identifies sludge chemical of incident Engineer

liquor odours off-site
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3.2 OCU Performance Investigation

OCUs installed on site shall be monitored and maintained by site operations and the product and process
engineer. Whereby there is an issue with an OCU’s operability or treatability that cannot be resolved by site
operations, a 3" party specialist shall be engaged as a priority to arrange for support. In the event that the 3"
party specialist cannot directly mobilise to site, the product and process engineer shall manage the OCU’s
operation to reduce the risk of compromised performance.

The 3 party specialist shall be commissioned to undertake an asset condition and performance assessment.
The assessment shall include as a minimum the tasks outlined in Appendix 3 but shall extended to any
additional tasks to include the highlighted issues by operations.

As part of the assessment, the 3 party specialist with support from YW operational staff shall work to resolve
any issues to ensure the OCU is returned to normal operating conditions. Any issues that cannot be resolved
on the day or requires additional parts shall be raised as an action to be manged by the product and process
engineer.

At the end of the asset condition and performance assessment the 3™ party specialist shall provide a summary
report that documents findings and associated actions / recommendations to return the OCU to normal
operating conditions.

3.3 Protocol for Dosing Odour Control Chemical

In the event that there is failure of process mitigation measures that could lead to increased risk of elevated
odours, chemical can be dosed directly into the sludge to mitigate this risk.
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4 Odour Impact

41 Odour Dispersion Model

An odour dispersion model has not been developed for Lundwood STF as part of this OMP due to infrequent
odour complaints associated with the WwTW / STF.

Odour dispersion modelling including site specific olfactometric surveys shall be undertaken in the event of
increased frequency of odour complaints or operational changes with a perceived increase in odour impact
risk.

Any odour sampling shall be undertaken in accordance with EN standards (e.g. dynamic olfactometry
according to EN 13725 in order to determine the odour concentration or EN 16841-1 or -2 in order to determine

the odour exposure).

4.2 Odour Survey Results

Table 6 An odour survey has been undertaken on selected processes as part of the qualitative
odour risk assessment. The odour survey was undertaken during July 2021 to assess the
odour emissions from the uncovered and treated emission source. Table 6 includes a
summary of the survey results.Lundwood STF Odour Survey Results

FU— ConS:r?tl:;tion Odour Emission Rate | Hydrogen Sulphide Ammonia
(oug/m3) (oue/m?/s) (ppm) (ppm)
Frosh Digested 551 5.7 0.006 18.0
cored Digested 89 0.9 0.005 3.3
Taporied Sludge 4,168 433 0.440 <01
Sludge Screen Skip 301 3.1 0.020 <01
e Lue 63,404 658.7 105 <0.1
Digested Sludge 105 11 0.005 3.0

As part of the odour survey, monitoring and sniff tests have been undertaken local to the STF operational area.
The STF operational area monitoring has identified that one location on the STF detected hydrogen sulphide
(the main compound in sludge odours) above the detection threshold (0.009 ppm hydrogen sulphide, north of
imported cake storage). The odour description for the majority of the samples range between no odour or faint,
with only one location (north of the imported cake storage) observing “strong” odours. It is understood that the
strong odour detected at this location was due to the temporary storage of limed raw cake on the cake pad at
the time of the survey. This cake had been produced at another YW site; storage of limed raw cake is not part
of normal operation at Lundwood STF and is used as a contingency only.
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4.3 Qualitative Odour Risk Assessment

A qualitative odour risk assessment of Lundwood STF has been undertaken by Stantec to determine the odour
impact risk at sensitive receptors local to the works. The assessment relies on subjective professional
judgement but uses the generic guidance methodologies provided and referenced in documents such as the
Institute of Air Quality Managements (IAQM) Guidance on the Assessment of Odour for Planning, the Scottish
Environmental Protection Agency (SEPA) Odour Guidance 2010, the Environment Agency’s Horizontal
Guidance Note H1 Environmental Risk Assessments for Permits, and Annex A of H1 — Amenity & accident
risk from installations and waste activities.

These guidelines use the Source-Pathway-Receptor concept in which it evaluates the relationship between
source(s) of odour, the pathway or transmission route by which exposure may occur at a given receptor(s)
who may be affected/impacted.

How well a qualitative odour risk assessment predicts the odour impact for a scenario is dependent on how
well the Source-Pathway-Receptor approach can be assessed and scored. This type of assessment is based
on subjective judgement and therefore, robust assessment criteria are required. Where subjective judgement
for a criterion could be considered broad, sub-criteria have been determined to provide a more detailed
judgement.

The odour offensiveness of the have adopted the risk ratings included in Table 4. The pathway from source to
receptor considers the distance, local terrain and meteorological conditions, as highlighted in Section 2.3.

The sensitive receptors considered in the assessment are documented in Figure 8 and Table 7.

Figure 8 Lundwood STF Odour Risk Assessment Sensitive Receptor Locations
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Table7 Lundwood STF Odour Risk Assessment Sensitive Receptors

Distance from STF
operational area (m)

Receptor ID | Receptor Type

Receptor Sensitivity

D01 Industry 15 Low
D02 Residential 107 High
D03 Residential 103 High
D04 Residential 159 High
D05 Residential 182 High
D06 Residential 276 High
D07 Residential 208 High
D08 Residential 226 High
D09 Residential 332 High
D10 Residential 253 High
D11 Residential 264 High
D12 Residential 449 High
D13 Residential 638 High
D14 Residential 683 High
D15 Residential 420 High
D16 Residential 612 High
D17 Residential 599 High
D18 Residential 959 High
D19 Residential 1070 High
D20 Residential 1369 High
D21 Farm 91 Low
D22 Farm 729 Low
4.4 Results

The results of the qualitative odour risk assessment are summarised in Table 8.

Table8 Lundwood STF Odour Risk Assessment Results
Recentor ID Receptor | Source Odour Pathway Odour Receptor | Likely Odour
P Type Potential Effectiveness Exposure Sensitivity Effect
D01 Industry Medium Highly Effective | Medium Risk Low Negligible
Pathway Effect
D02 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D03 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D04 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
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Receptor ID Receptor ' Source Odour Pathway Odour Receptor | Likely Odour
P Type Potential Effectiveness Exposure Sensitivity Effect
D05 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D06 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D07 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D08 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D09 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D10 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D11 Residential Medium Moderately Low Risk High Slight
Effective Adverse
Pathway Effect
D12 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D13 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D14 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D15 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D16 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D17 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D18 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D19 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D20 Residential Medium Ineffective Negligible Risk High Negligible
Pathway Effect
D21 Farm Medium Highly Effective | Medium Risk Low Negligible
Pathway Effect
D22 Farm Medium Ineffective Negligible Risk Low Negligible
Pathway Effect

The qualitative odour risk assessment for Lundwood STF has indicated that all considered sensitive receptors
are exposed to either a negligible or slight adverse odour effect indicating no receptors are exposed to a
moderately adverse odour effect or worse.
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The YW complaints log recorded only five complaints over the last five years for the site as a whole (i.e. the
YW Lundwood WwTW and STF). The odour complaints are reported to be from receptors located to the north
and west of the site. The inconsistent and infrequent nature of these complaints coupled with irregularity of
timing throughout the year, suggests the complaints are likely to be attributed to ad hoc events and are not
associated with “normal” operation of the site.

Of the considered BAT Conclusions associated with emissions to air, specifically 14d and 34, a number of
sources have been identified as not complying with certain BAT conclusions. The OCU (biotrickling and carbon
OCU) has been assessed to be achieving the stack outlet odour concentration of 1,000 ouE/m3.

Some of the processes are open to atmosphere, such as the digested sludge balance tanks and the cake pad.
Whilst these processes do not utilise the techniques specifically described in the BAT conclusions; the
assessment has not identified a significant risk of odour impact at surrounding receptors from the works. This
is supported by the infrequent nature of odour complaints and no “strong” or “unpleasant” odours associated
with the uncovered processes detectable at the STF operational area during the odour survey sniff testing.

For the overall site, it is considered that Lundwood STF does not have an adverse odour effect on its
surrounding receptors. As such, no additional odour mitigation is required above the existing measures already
observed on site.

4.5 BAT Conclusions

BAT Conclusion 14 describes specific measures which may be appropriate for the prevention or reduction of
diffuse emissions to air. BAT Section 14d is associated with the “containment, collection and treatment of
diffuse emissions” and includes techniques such as:

e  Storing, treating, and handling waste and materials that may generate diffuse emissions in enclosed
buildings and/or enclosed equipment (e.g., conveyor belts);

e Maintaining the enclosed equipment or buildings under adequate negative pressure;

e Collecting and directing emissions to an appropriate abatement system via an air extraction system and/or
air suction systems close to the emission sources.

In terms of the applicability of this technique it is noted that: “The use of enclosed equipment or buildings may
be restricted by safety considerations such as the risk of explosion or oxygen depletion. The use of enclosed
equipment or buildings may also be constrained by the volume of waste.”

An assessment of STF processes carried out at Lundwood has been undertaken against BAT 14d. Table 9
provides a summary of compliance for site odour sources.
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Table 9

Source

ID

Sludge import
tank

BAT Compliance
Review

Tank is covered
without foul air
extraction.

Tank will not hold a
negative pressure.

BAT Compliance / Alternative Techniques

Alternative Techniques

BAT partially in place. YW
commits to improvements —

refer to proposed improvement

programme for further details.

Compliance
Restrictions

headspace air from
tanks and thickener.
OCU is operated in
accordance with this
OMP.

Sludge screens | 2 Sludge screens Enclosed process, but without | None
contained process extraction and abatement of
without foul air process air.
extraction. Small size of source,

Sludge screens, intermittent use. No sensitive
although of a receptors in close proximity.
proprietary enclosed | Skip will be covered.

design, do not

facilitate creating a

negative pressure

environment.

Screenings skip | 3 Skips open to BAT not in place - YW None
atmosphere with no commits to cover screenings
containment or skip.
treatment of
emissions.

Thickener feed | 4 Tank is covered and | BAT in place N/A

tanks headspace air is
extracted and
treated.

Drum thickeners | 5 Thickener units are BAT in place N/A
enclosed and located
within a building. Air
from thickener units
is extracted and
treated in OCU.

Thickener liquor | 6 Sump open to Small source footprint. No None

wet well atmosphere with no sensitive receptors in close
containment or proximity. YW commits to
treatment of improvements — refer to
emissions. proposed improvement

programme for further details.

Digester feed 7 Tank is covered Odour management None

tank without foul air techniques in use rather than
extraction. specific BAT containment
Tank will not hold a measures. YW commits to
negative pressure. improvements — refer to

proposed improvement
programme for further details.

Digesters 8 Tank is covered and | BAT in place N/A
biogas captured and
utilised. LDAR in
place.

Biogas relief 9 N/A — emergency N/A N/A

valves use only

OCU stack 10 OCU treats BAT in place N/A
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Source

BAT Compliance
Review

Alternative Techniques

Compliance
Restrictions

Biogas holder Biogas is fully
contained. LDARin | N/A N/A
place.

Flare 12 Used only as
required. Biogas is N/A N/A
combusted.

Digested sludge | 13 Tank open to Tank contains digested sludge | None

balance tanks atmosphere with no only which is inherently less
containment or odorous. No sensitive
treatment of receptors in close proximity.
emissions. YW commits to improvements

— refer to proposed
improvement programme for
further details.

Dewatering 14 Centrifuges, although | Source is enclosed. Area None

centrifuge of a proprietary subject to regular inspection
enclosed design, do | and management, source not
not facilitate creating | considered to contribute to off-
a negative pressure | site odour nuisance potential.
environment. No sensitive receptors in close

proximity. Adequate measures
considered to be in operation.

Liquor balance 15 Tanks are covered BAT partially in place. Odour None

tank with no containment | management techniques in
or treatment of use rather than specific BAT
emissions. containment measures

Liquors arise from digested
sludge only which is inherently
less odorous. No sensitive
receptors in close proximity.

Cake Pad 16 Cake Pad open to Odour management The use of
atmosphere with no techniques in use rather than enclosed
containment or specific BAT containment equipment or
treatment of measures. Digested sludge buildings is
emissions. only, which is inherently less constrained by

odorous, during normal the volume of
operating conditions. Adequate | cake stored.
measures considered to be in

operation, as supported by

odour measurements and

impact assessment.

Screened 17 Sump open to Small source footprint. No None

sludge pumping atmosphere with no sensitive receptors in close

station containment or proximity. YW commits to
treatment of improvements — refer to
emissions. proposed improvement

programme for further details.

A number of sources on site do not adopt the specific conclusions outlined in BAT 14d. The sludge import
tank, sludge screens, digester feed tank, dewatering centrifuge and liquor balance tanks would be considered
to be partially compliant due to being contained processes. Whilst these processes are only partially compliant,
the sludge screens, screenings skips and dewatering centrifuge occupy a small source footprint and are not
likely to contribute to significant odour emissions or impact on surrounding receptors.
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The cake pad is currently uncovered and does not utilise specific measures outlined in BAT 14d. The cake
pad odour emissions are more akin to secondary treated wastewater than indigenous sludge emissions.
Covering the cake pad would require a large building with air extraction / ventilation, odour treatment and
dispersion to atmosphere. The ongoing operation of this building would be associated with significant electrical
consumption and use of consumable carbon media. Given that the risk assessment showed that cake storage
is low risk and the large volume of waste being handled, it is considered reasonable that the applicability
guidance previously mentioned justifies the uncovered storage of cake.

As part of the odour survey, the OCU was sampled and identified to be treating odours and meeting BAT 34
odour concentration.
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5 Monitoring and Control of Odours

All monitoring should clearly relate to the assessment of odour control and complete records must be kept in
an auditable format. The only way to determine whether the processes on site are under control, and to keep
them under control, is to do appropriate monitoring.

As far as possible, Lundwood STF is operated to minimise odour generation and release. As long as the
treatment process satisfies the normal design criteria, odour should be minimal. To minimise odour nuisance,
it is important to ensure that Lundwood STF is operating at its optimum. Covers and hatches should always
be replaced to maintain the integrity of enclosures provided to collect odorous air.

5.1 Sniff Testing

Sniff testing is recognised by Yorkshire Water as a useful technique to build up a picture of the impact the
odour has on the surrounding environment over time. Sniff testing shall be used to support profiling site odour
impact, investigate odour complaints and to introduce temporary odour mitigation measures.

Sniff testing shall be undertaken on site on a weekly basis by site operational staff. It is accepted that
operational staff may not be ideal for sniff testing of site odours as they have adapted to odours from the site.
However, this will provide a baseline for routine observations. The weekly operator sniff tests shall assess the
site boundary and focus on the detection of any odours that could potentially be leaving site.

Monthly sniff tests shall be carried out by non-site-based staff (Technically Competent Manager) who are not
adapted to site odours. The monthly sniff test shall be carried out at additional test locations local to source to
profile the location of any fugitive emission sources. For Lundwood STF, due to a low frequency of odour
complaints and the majority of assets having odour mitigation, the routine sniff-testing shall be site based only.

In the event of odour complaints being received, site operators shall undertake a sniff test including off-site
sniff testing local to the complaint location(s). In the occurrence of a significant odour event or repeated
complaints, a third-party shall be engaged for an additional odour investigation including on and off-site sniff
testing.

A third-party odour sniff test is scheduled to be undertaken twice a year for comparison with Yorkshire Water
(operator and monthly tester) observations. The third-party sniff test shall include both on and off-site locations
based on surrounding sensitive receptors and complaint locations. The off-site locations shall be reviewed
prior to any third-party testing to ensure any recent changes to sensitive receptors are considered.

The location of weekly and monthly on-site sniff testing locations has been included in Figures 9 and 10,
respectively. Routine off-site locations have not been included due to a lack of odour contacts. In the event
that odour complaint frequency increase, off-site locations shall be incorporated into the routine sniff testing.
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Figure9 Lundwood STF Weekly On-Site Sniff Testing Locations
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5.2 Channelled Emissions

The odour control unit outlet emissions shall be monitored once every six months for H,S and NH;. The
sampling shall be undertaken by a third-party Assessor. OCU performance shall be monitored in accordance
with the OCU performance checklist provided in Appendix 3.

5.3 Imports/Exports

The Site Operating Procedures include instructions on how sludge must be imported. The YW Safe Loading
& Discharging of Sludge Road Tankers is available in Appendix 6. Tankers shall be filled and emptied in a way
that minimises odour discharge.

5.4 Sludge Treatment and Disposal

Raw or co-settled sludges always smell objectionable, but the odour becomes stronger during storage, as
anaerobic decomposition occurs, leading to high concentrations of malodorous compounds in sludges and
sludge liquors. Digested sludges are less odorous, particularly after they have cooled. To minimise the
generation of odours, where possible, fresh sludge shall be processed and sent to digestion as quickly as
possible before further treatment and removal from site. Raw sludges stored upstream of digestion would
never be stored for more than 2 days in normal plant operation.

5.5 Sludge Thickening and Storage

Accumulation of sludge in the system can cause increased odour release in storage tanks, as well as from
sludges and liquors when thickening takes place. To minimise odours from the Lundwood STF, the works
should be operated as follows:

e Minimise retention prior to thickening, dewatering or digestion;
e  Prevention of sludge accumulation in off-line tanks; and
e Proactive identification of potential problems and tankering of sludges to other sites with odour abatement.

5.6 Anaerobic Digestion

The digestion process breaks down a wide range of odorous compounds, which may be released if care is not
taken to avoid turbulence of the sludge after digestion. Odour problems may be caused by:

e Saline intrusion (or industrial wastes) leading to elevated sulphate concentrations of raw sludge, giving a
greater sulphide potential;

e Emissions of biogas resulting in significant odour problems; and

e Incomplete digestion leading to odour release from secondary digestion tanks.

Suggested remedial measures include:

e Check seals and valves to prevent the release of biogas;

e Ensure gas handling system is balanced and that pressure relief valves do not operate prematurely;
e Ensure all excess gas is flared and that flare stack ignition is immediate and reliable;

e  Addition of iron salts or other chemicals to precipitate or inhibit the formation of sulphide.

There are odour checklists for both YW Operators and Team Leaders in Appendix 2.
5.7 Site Operation and Management Procedures
All operating practices should be compliant with the site O&M manuals. The Integrated Management System

(IMS) developed by YW to cover Environmental, Health & Safety and Quality elements of all aspects of YW
activities will also apply.
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The IMS identifies the environmental aspects and impacts of all YW plants, including the facility at Lundwood.
The facility will operate under the IMS which shall include:

e Quality management procedures for operational aspects, for example: preventative electrical and
mechanical maintenance, safe working procedures, accident / incident response and emergencies;

e  Specialist contractors shall be employed by YW to undertake any non-routine or specialised maintenance
tasks;

e Use of only YW approved contractors. YW maintain an approved contractors list which is used for
appointment of all YW contractors. This requires contractors to achieve a high level of environmental
competence / performance. YWS Framework Contractors are required to operate an EMS in accordance
with ISO 14001,

e  Preparation/issue of risk assessments and method statements by all contractors before starting work.
These risk assessments and method statements will include consideration of odour and measures in
place to control odour releases. These are prepared as part of the ‘hand - over’ and ‘hand — back’
certificate or ‘permit to work’; and

e Regular environmental and quality audits to be carried out. These shall include a review of potential odour
and identify any additional control measures which may be required.

5.7.1 Procedures for Operation Plant
All operating practices should be compliant with the site O&M manuals, YW company practice and the OMP.
5.7.2 Routine Inspection and Recording

Visual inspection of facility processes will be carried out on regular basis as part of staff duties. In addition,
regular checks of the OCU performance as described in Appendix 3 shall be carried out. If abnormal odour is
witnessed, YW staff shall record details in the Odour Log Spreadsheet of the observation and immediately
investigate. During any such recording carried out as part of this OMP, it is important to document any potential
contribution from other off-site sources of potential odour nuisance located outside of the facility boundary. An
odour monitoring record sheet to be used in the event of site odours is included in Appendix 4.

5.7.3 Maintenance by Engineering Reliability Staff

Engineering Reliability staff (Mechanical Fitters, Electricians and ICA Technicians) carry out routine
maintenance of plant and equipment. There is also proactive maintenance of the OCU. This includes odour
abatement equipment.

Routine maintenance requirements are included within YW’s Work Management System (WMS) task lists for
the site and are forwarded to members of this team via their Toughbook. Feedback on planned maintenance
carried out is recorded in WMS by the Engineering Reliability staff member via their Toughbook and transferred
to SAP for storage.

5.7.4 Reporting Faults and ldentifying Maintenance Needs

For faults requiring immediate attention, the Product and Process Engineer raises a SAP notification and calls
it through to the Scheduling & Planning Team. If it meets a high priority according to the Risk Assessment
Matrix (RAM), it will be attended as a scheduling buster for the relevant YW Engineer to attend site.

For less urgent faults the Product and Process Engineer raises a SAP notification. It will be converted into a
SAP job and picked up by the Scheduling & Planning Team and progressed accordingly. If at any time the
situation changes, and the job becomes more urgent, the Product and Process Engineer (PPE) would re-
prioritise the SAP job in line with the RAM and call through to the Scheduling & Planning Team.

Routine maintenance requirements are fed to YW’s maintenance team via SAP.
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5.7.5 Replenishing Chemicals / Consumables

The OCU performs an important function for the overall control of odour across the site. When consumables
in the OCU need to be replenished they are ordered via YW’s ordering system. An order is set up for each
chemical and stocks are replenished via a one-off Order. Delivery notes must be kept in a folder on site.

5.7.6 Initiating OCU Media Replacement

Before 12 months of operation carbon samples from the OCUs are manually taken on a given schedule in the
Operator’s task list and sent for laboratory analysis to determine the lifespan of the media. Once at around
70% spent an order is raised for replacement of the media.

5.8 Changing Dispersion Conditions

Site activities that could lead to increased site emissions will be avoided when there are poor dispersion
conditions or during sensitive periods (hot days, when people are more around). If not possible to be avoided,
additional monitoring in the form of sniff testing and monitoring of site performance shall be undertaken. In the
event that site activities are resulting in increased off-site odours or customer complaints, the activity shall be
rescheduled / undertaken during low-risk times / weather conditions.

Table 10 Lundwood STF Changing Dispersion Risk

Changing :
Asset Dispersion Mitigation Trigger = Mitigation Action | Time scale Re;ponsmle
" erson
Condition
Screening Hot Days, School | Temperature - Increase Forecast in Product and
skip Holidays >26°C and frequency of skip [advance — 5- |Process Engineer
(summer) significant odour |export from site | day weather
complaints forecast
Sludge cake |Hot Days, School | Temperature - Cake export Forecast in Product and
export Holidays >26°C and between 8am to |advance — 5- |Process Engineer
(summer) significant odour |6pm only day weather
complaints forecast
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6 Emergency and Incident Response

This section addresses the issue of appropriate response to odour incidents caused by process failure or
equipment breakdown. These emergency procedures include the:

e Foreseeable situation that may compromise the ability to prevent and minimise odorous releases from
the process;

e  Actions to be taken to minimise the impact; and

e Person responsible for initiating the action.

Where abnormally high odour levels are observed — indicating odour pollution a PPE will be required to take
appropriate contingency measures. These measures should include:

e Investigating the odour incident and its cause(s);
e  Bringing the process back under control; and
e  Minimising exposure or annoyance effects.

Table 11 below summarises incident / emergency control measures in place. The YW odour emergency
contact details for Lundwood STF are available in Appendix 1.
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Table 11

Failure/Abnormal | Potential Odour

Situation

Failure of the
odour control
unit

Source

Untreated air

Potential Impact

High — OCUs provide
treatment for odorous
air from the Permitted
site. Failure of OCU
would result in release

Lundwood STF Incident/Emergency Control Measures

Mitigation Measures

Routine
maintenance.

Regular monitoring of
equipment

Actions to be Taken

For plant failure - investigate
and repair.

Timescale for
Rectification

Site operator to
investigate on same
working day.

Support from OCU

Responsible

Person

Site Operator

of abnormal performance. supplier to be
operational fugitive arranged for next
odours direct to Duty standby availability
atmosphere functionality.
Standby capacity in the
media beds.
Liquid sludge Liquid sludge Medium — low volume |Pipework and tanks Stop source of spill and Immediate Tanker Driver
import spillage spillage likely to go undergo regular immediately wash down area.
directly to drain which |; ti - n -
returns to the WwTW INSpections. Arrange repair. ;tr): r;gtléz r:r;s:g n‘?:d Site Operator
for treatment. Planned maintenance on working day or next
equipment - - . -
Record spillage and actions Same day as incident |Site Operator
taken in site diary.
Sludge cake Sludge Cake Medium to High Regular inspection and Stop source of spill and Immediate Tanker Driver
spillage depending on volume |planned maintenance immediately wash down area.
of spil Arrange repair. Job to be raised and | Site Operator
promoted on same
working day or next
Record spillage and actions Same day as incident |Site Operator
taken in site diary.
If there is likely to be any Same day as incident |Site Operator
offsite impact inform manager
and technically competent
manager immediately.
Contingency Raw/Indigenous | High Regular inspection and Arrange repair Job to be raised and | Site Operator
storage of sludge cake planned maintenance promoted on same
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Failure/Abnormal | Potential Odour

Situation

Source

Potential Impact

Mitigation Measures

Actions to be Taken

Timescale for
Rectification

Responsible
Person

raw/indigenous
sludge on cake
pad

working day or next.
Work to be prioritised.

Raw sludge cake to
be processed through
the digester as

to site odours
due to limited

planned maintenance

Control Room / off-site /
another site

priority.
High pressure Release from | Medium - Biogas would | Gas pressure is regulated | Diversion of biogas to Waste | Immediate Site Operator
conditions in Pressure Relief |be vented at high and monitored Gas Burner
digesters Valve pressure to aid
dispersion Investigate likely sources of Immediate Site Operator
high pressure in the digester
and resolve (e.g. blocked
outlet)
Loss of Biogas |Leaks from gas | Medium Double gas holder ) ] ] Immediate Site Operator
containment holder membrane system with Diversion of biogas to CHP
membrane gas pressure between plant or Waste Gas Burner.
the membranes Insp_ection maintenance and
regulated and ;epargsr?aftgas holder as
monitored. PProp
Record details and Actions Immediate Site Operator
Methane detectors taken in site diary
operated with alarms to
alert operators of any
leakage between
membranes.
Staff Risk of increase | Low Staff replacement Operator replacement from Same day / Fornext |Product and
unavailability to site odours another site working day Process
due to limited Engineer / Site
operational Remote monitoring from Manager
resources Control Room / off-site /
another site
Asset Fire Risk of increase | Medium Regular inspection and Remote monitoring from Immediate Product and

Process
Engineer

Lundwood STF OMP_Final 2.docx

37



Lundwood Sludge Treatment Facility Odour Management Plan

Fallurgl Ab_normal Potential Odour Potential Impact Mitigation Measures Actions to be Taken Tlmeggalg i Responsible
Situation Source Rectification Person
access and
inability to
operate assets
Very high rainfall | Flooding Low Increased monitoring of | Check the performance of the |Site operator to Product and
media and sludge Odour Control Unit when investigate on same | Process
storage water levels drop and replace |working day. Engineer

media as required (if media
has been flooded it may need | Support from OCU
replacing) supplier to be
arranged for next
availability
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7 Inspection/Monitoring/Maintenance Schedules and Records

7.1 Inspection/Monitoring/Maintenance Schedules for Odour Abatement Equipment

A list of routine monitoring and maintenance tasks for the odour control units is included in Appendix 2.
Reference should also be made to the OCU specific O&M manuals.

Proactive maintenance tasks are included within SAP task lists for each site and are forwarded to the Product
and Process Engineer and Operator via their Toughbook for completion.

Monitoring results from the inlet and outlet of the odour control units will be recorded as appropriate. Refer to
Appendix 3 monitoring schedule.

Feedback on maintenance of odour abatement equipment and pipework is recorded in SAP by the Product
and Process Engineer or Operator via their Toughbook. YW maintenance staff also provide feedback on work
carried out by them.

A review of the OCU plant effectiveness, including measurement of inlet and outlet process and emissions
parameters. Any improvements required will be identified and timescales for implementation proposed. This
odour management plan will be updated with details of this planned improvement work.

7.2 Key Process Monitoring

Records of site deliveries for the odour control system are stored on site.

The site is operated under a full PLC SCADA control with data logging and interrogation of key parameters to

maintain safe, efficient, and low emissions operation. Table 12 includes the key process monitoring provisions
for processes associated with emissions to air.

Lundwood STF OMP_Final 2.docx 39



Lundwood Sludge Treatment Facility Odour Management Plan

Table 12 Key Process Monitoring Provisions

Emission point /

description

Parameter

Monitoring
approach

Monitoring frequency

Sludge intake Intake volume SCADA Continuous during unloading
operations
% dry solids SCADA Continuous during unloading
operations
CHP (A1) Operating hours SCADA Continuous data logging
Electricity generated SCADA Continuous data logging
Load required / actual (%) SCADA Continuous data logging
Biogas flow / pressure to CHP SCADA Continuous data logging
Heat circuit temperatures (deg. C) SCADA Continuous data logging
Boiler (A2 and A3) |Load required / actual (%) SCADA Continuous data logging
Biogas / natural gas flow / pressure to | SCADA Continuous data logging
boiler
Heat circuit temperatures (deg. C) SCADA Continuous data logging
Heat circuit flow SCADA Continuous data logging
Flare compound Biogas to flare (m?3) SCADA Continuous data logging
(Ad) Run hours SCADA Continuous data logging
Odour control unit | Operational status SCADA Indication
stack (A5)
Biogas storage Gas level (%) SCADA Continuous data logging
Gas pressure (mb) SCADA Continuous data logging
Methane % SCADA Continuous data logging
Digesters Volume SCADA Continuous data logging
Volatile Fatty Acids (VFAs) Manual Periodic
Alkalinity Manual Periodic
Process temperature SCADA Continuous data logging
% solids (intake) SCADA Continuous data logging
Retention (hours) SCADA Continuous data logging
Temperature SCADA Continuous data logging
H2S (ppm) SCADA Continuous data logging
Foam level SCADA Continuous data logging
Centrifuges Dry solids (%) Manual Periodic
Flow SCADA Continuous data logging
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8 Customer Communications

8.1 External Complaints

External odour complaints are received by Loop, which is the external company YW uses for all customer
contacts. The call handler will work with the caller to understand the source of the issue. They will explore
where the caller experienced the odour, whether it is a repeat or a singular issue, when and where it's most
noticeable, what site the odour may be coming from, a description of the smell and if it's the first time it's been
noticed. Loop record all complaints on the ICE system and contact the appropriate site owner, via the YW
Control Room, to manage the complaint. The complaint will be passed to the Site Manager within 30 minutes
or next working day if out of hours. The issue will be dealt with as a matter of priority. ICE is a computer
program used to record and manage customer contact. The complainant may or may not request feedback of
the cause and resolution of the issue. The odour contact form is included in Appendix 8.

When a complaint has been received, Site will undertake an investigation using the Site Checklist and record
details of the investigation in the Odour Investigation Form (Appendix 9).

Odour complaints will be investigated at this site on the same working day (where practicable) and ideally
within 2 working days of being aware of the issue. The investigation must not be carried out any later than 5
working days after being aware of the issue.

The Technical Optimiser should then put a note in the site diary and odour diary to record the complaint and
inform the TCM and Site Manager of their findings.

Any actions will be resolved as a matter of priority. If imnmediate resolution of the odour issue can’t be carried
out, and where reasonably practicable, mitigation measures will be undertaken. Actions will be recorded on
the investigation form. Feedback of the issue and the actions undertaken will be sent to the Customer Case
Manager to communicate to the Complainant (if requested).

In the event of multiple complaints, and / or the potential for multiple complaints to occur, the Duty Manager
will be informed and an incident response will be instigated.

8.2 Internal Complaints

If the PPE or any YW staff identify an abnormal odour release, the PPE will undertake an investigation using
the Operator Site Checklist and complete any actions the investigation suggests. The PPE should then put a
note in the site diary and the odour site dairy and inform the Technical Optimiser and Site Manager of their
findings.

The odour complaint process is included in Appendix 7.
8.3 Community Engagement

Customers are at the heart of what we do at Yorkshire Water. In the event of an odour issue affecting multiple
customers within the community, Yorkshire Water's communication team will decide the level of response that
is required. This could include, but not be restricted to, stakeholder liaison (communication through local
councillors, MPs and affected businesses), local media liaison and/or community meetings to discuss the
issues and actions that will be undertaken to rectify the issue. Customer engagement events would be held if
the odour severity dictated this level of response. Customers may be encouraged to keep an odour diary to
record when odour is perceived to be a greater issue.
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9 Training
9.1 Training Requirement

All staff receive training to cover operation of the site, assessment of odour and monitoring and maintenance
of the OCU on the site. The training requirements for key staff at Lundwood STF are displayed in Table 13
below.

Table 13 Lundwood STF Training Requirements

Post Training Requirement

Product and Process Site Manager Awareness of the responsibilities for avoiding odour nuisance.
Monitoring / maintenance of odour abatement equipment.
Odour control procedures during start-up / shut down.
Procedures for abnormal conditions.

Requirements of the OMP and Environmental Permit.

Product and Process Engineer / * Awareness of the responsibilities for avoiding odour nuisance.
Operator ¢ Monitoring / maintenance of odour abatement equipment.

e Odour control procedures during start-up / shut down.

¢ Procedures for abnormal conditions.

¢ Requirements of the OMP and Environmental Permit.
Sampler ¢ Awareness of responsibilities for avoiding odour nuisance and

reporting.
¢ Monitoring of odour abatement equipment.

9.2 Training Received

YW maintains processes to ensure that all those working for or on behalf of YW are suitably trained to fulfil
their roles efficiently. Assessment of competence and identification of individual training needs is carried out
through mutual discussion between the individual and their manager as part of the company performance
management process, a fundamental part of which is the competency framework and progression plans which
are available for every role in the organisation.

All YW employees receive IMS awareness training, delivered online at induction and periodically thereafter.
This includes awareness of the environmental policy and understanding key environmental hazards and risks
and the need to comply with IMS requirements.

Staff who work at the Lundwood STF receive specific training in the plant’s operation and the potential
environmental impact of the process as well as health and safety. Plant operators have a detailed
understanding of the operational procedures for the site for both normal and abnormal operation. As part of
the training, operators will receive specific instructions relating to those aspects of plant operation that have
the potential for a negative impact on the environment. Toolbox talks are used to provide information and
training to site staff, including information about environmental requirements/activities and legislative and
compliance requirements. Training records for programmes and courses managed centrally are held on the
company Learning Management System. Records for specific training managed locally at the Lundwood site
is held by individual managers and/or on the Leaning Management System.
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Appendix 1 Emergency Contacts

Table 14 Lundwood STF Contacts

Area Contact

Barnsley Council

01226 787787

Odour Abatement Systems Suppliers

ERG Odour Control

OCU Maintenance Provider

Greenacre Environmental Systems Limited

Lundwood STF Odour related Yorkshire Water
Contacts

Site Manager: Mick Flanaghan

Site Optimiser: John Bullivant
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Appendix 2

Odour Checklist

CHECKLIST FOR SITE ODOUR INVESTIGATION

AHEROE POTENTIAL PROBLEM FOLLOW UP ACTION REQUIRED
WORKS
ODOUR Does the site have an OMP? YES /NO
MANAGEMENT
PLAN {OMP) 15 the site operated according 1o the OMP? YES INO Inform Treatment Team Leader
SITE - GERERAL Are all covers in place? YES(NO Replace covers and close hatches as
Are all access hatches dosed? YES INO required
INLET WORKS Is the crude sewage black and / or smelly? YES/NO Inform Treatment Team Leader
Are there any spilled screenings? YES { NO Clean up spills
Screening "
Are the compacted screenings clean? YES fNO e T L s
SCreenings are not clean
Is there any spiled grit? YES NO Clean up spills
Grit Removal satrme: - pade .
Is the grit clean? YES I NO Inform Treatmenl Team Leader if gril is not
clean
Do the screenings skips smell? YES I NO Inform Treatment Team Leader
Screening and Do the gnit skips smell? YES fNO Inform Treatment Team Leader
Grit Skips Are the screenings skips oo full? YES [ NO Emply skips as needed
Are the grit skips too full? YES [ NO Empty skips as needed
Have the storm tanks been left full following a storm? YES [ NO
Storm Tanks Empty and clean out tanks as needed
15 there any shudge left in the bottom of the tanks? YES I NO
Are the tanks black and / or smelly? YES [ NO
PRIMARY : ) i
TANKS Are the tanks gassing? YES [ NO Inform Treatment Team Leader
Is there excess scum on the surface? YES I NO
Are the aeration vents blocked? YES I NO
i"lﬂj:f_:_::oﬁ‘ Inform Treatment Team Leader
Is there any ponding? YES (MO
z Do the dissolved oxygen levels in the aeration lanes match r " .
ACTIVATED the setpoint(s)? YES [ NO Adjust dissolved oxygen levels as required
SLUDGE
Do the MLSS fall withan the tramiines for the sile? YES f NO Increase / decrease RAS rale as needed
Are the tanks black and / or smelly? YES [ NO
FINAL TANKS Are the tanks gassing? YES [ NO Inform Treatment Team Leader
15 there excess scum on the surface YES { NO
TERTIARY f .
TREATMENT Any there any site specific issues? YES [ NO Inform Treatment Team Leader
SLUTDMGE Are there any sludge spills? YESINO Clean up spills
Imports and Does the tanker filling and emptying process cause
Exports sigifican release of odour? YES f NO Inform Treatment Team Leader
Are all covers are in place? YESINO Replace covers and close haiches as
Sludge . required
Thickening and Are all access hatches closed? YES [ NO
Storage Are the doors to sludge reatment buildings / sludge cake -
stores kept > YES | NO Close doors as required
Is all excess gas flared? YES INO
Anae Is flare stack ignition immedsate and reliable? YESINO
i E::‘: Inform Treatment Team Leader
g Are the whesso valves | PRVs operating prematurely? YES [ NO
MAre the seals on the condensate fraps infact? YES T NO
ODOUR Is there any detectable odour downwind of the stack? YES [ NO Inform Treatment Team Leader
ABATEMENT :
Is the fan(s) working? YES NO Arrange for fan fo be repaired
GENERAL Are there any outstanding actions from a previous YES INO Complate actions
mvestigation?

HAME:

DATE:
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CHECKLIST FOR SITE ODOUR INVESTIGATION
PRODUCT + PROCESS OPTIMISER / TREATMENT TEAM LEADER

ot POTENTIAL PROBLEM FOLLOW UP ACTION REQUIRED
ODOUR Doas the site have an OMP? YES / NO
MANAGEMENT 5 . Make changes to site operation to
PLAN (OMP) If the site is not operated according to the OMP YES / HNO R
SITE - Are all covers in place? YES / MO Replace covers and close hatches as
GENERAL Are all access hatches closed? YES /NG required
Check incoming sewage for septicity (in
- conjunction with Operations Supporl tearm)
INLET WORKS If the crude sewage biack and / or smelly YES/ NO Contact Indusirial Waste to check for
potential septic discharges
Ara there any spillad screenings? YES | NO Clean up spills
Screeni . imi i f i i
L If the compacted screenings are not clean YES / NO Damise opecalion of seipenings handing
equipment
Is thera any spilled grit? YES I NG Clean up spills
Grit Removal If the gritis not clean YES / NO Opu_mlse operation of grit handling
equipment
Check that screenings are clean and free
: from organic material; optimise screanings
If the screenings skips smell YES / NO handling equipment if needed
Emptly skip(s)
s‘(’;,et";':(?p:"d Check that grit is clean and free from
e = organic matenal, opbmise gl cleaning
If the gril skips smell YES I NO system if needed
Empty skip(s)
Are the screenings skips too full? YES / MO Emply skips as needed
Are the grit skips too full? YES /NO Empty skips as needed
Have the storm tanks been left full following a storm? YES { NO
Storm Tanks 5 g Empty and clean out tanks as needed
Is there any sludge left in the botom of the tanks? YES /NO Lol :
If the tanks are black and / or smelly YES /| NO Check inlet for septicity: Check levels of
PRIMARY sludge in the tank and increase desludge
TANKS OR If the tanks are gassing YES / NO rate if needead
If there is excess scum on the surface YES | NO Remove excess scum
BIOLOGICAL If the aeration vents are blocked YES/NO Unblock aeration vents
FILTRATION - = . Consider increasing flushing rate and ! or
If there is ponding YES / NO ki o
Do the dissolved oxygen levels in the aeration lanes J 3 E
ACTIVATED match the setpoint(s)? YES I NO Adjust dissolved oxygen levels as required
SHUDeE Do the MLSS fall within the tramlines for the site? YES/ NO Increase / decrease RAS rate as neaded
If the tanks are black and / or smelly YES / NO Check inlat of tanks for septicity: Check
levels of sludge in the tank and increase
FINAL TANKS OR. If the tanks are gassing YES/ NO desludge rate if needed
If there is excess scum on the surface YES /NO Remove excess scum
TERTIARY =
TREATMENT If there are any site specific 1Issues YES/NO Inveshgate and rectify
Are there any sludge spills? YES /I NO Clean up spills
Investigate whether the process can be
Imports and 5 If the tanker filling and emptying process causes YES/NO maodified to reduce odour emissions
Exports significant release of odour Consider changing bming of tanker
operations o reduce nuisance polential
Sludge Are all covers are in placa? YES / NO Replace covers and close hatches as
Thickening and Ara all accass hatches closed? YES | NO required
Ara the doors to sludge treatment buildings / sludge cake .
Storage A { bs: S as
g Sies Rt tlosad? YES ! NO Close doors as required
. If all excess gas is not flared YES / MO Contact ER to investigate
Anaerobic If flare stack ignitionis not immediate and reliable YES / NO Contact ER to investigate
Digestion If the whesso valves / PRVs operate pramaturaly YES / NO Contact ER fo invastigate
If the seals on the condensate traps leak or are damaged | YES /MO Contacl ER to inveshgate
ODOUR If there is any detectable odour downwind of the stack YES /MO Check OCU using additional checklist
ABATEMENT »
Is the fan{s) working? YES [ NO Arange for fan lo be repaired
- Iithere are any outstanding actions from a previous e :
GENERAL investigatian YES / NO Complate actions
NAME: DATE:
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Appendix3 OCU Performance Check List
Task Frequency Performance Indicators Method Actions to be Taken Re;z?:;ri]ble
Odour Abatement Plant — Biofilter
Gas flow rate Continuous | +/- 15% design value (21,260 m/hr) Gas flow meter / EN | Odour abatement plant shall be regularly |Operations
16911-1 and MID for | checked and maintained to ensure
EN 16911-1 appropriate performance. Odour
bat t pl hall b di
Temperature (inlet) Daily For information only /'I;_emperslturte probe :c:o?:i':r::epvji?rtr :e?miti;?:i?tiag:s, :2 e Operations
r?ceal f ° dard odour management plan and
national standards | manufacturer's recommendations.
Thatching / compacting Weekly As per O&M Back pressure Carbon filter(s) to be replaced in Operations
- - - accordance with manufacturers -
Hydrogen sulphide Continuous | Max 172 ppm Electrochemical recommendations. Equipment shall be Operations
monitor regularly calibrated.
pH (biofilter drainage effluent) Continuous |(pH6-8 pH metre Operations
Differential pressure Continuous | +/- 15% design value (-224 Pa) Recognised industry Operations
method
Check irrigation rates of biological |As per O&M | As per O&M Monitor flow on the | Adjust wetting rate as required. Operations
ocu unit.
Check and clean the irrigation As per O&M | As per O&M As per O&M Clean as required Operations
nozzles on the biological OCU
Efficiency assessment Every 6 Hydrogen Sulphide — 98% removal rate Media health, air- Third party survey to assess performance |3 Party
months Ammonia — 90% removal rate flow distribution and | of the OCU including contaminant Specialist
Mercaptans — 95% removal rate emission removal removal rates, media health, channelling
Dimethyl Sulphide — 20% removal rate efficiency (BS EN of media.
VOCs - 50% removal rate 13725 for odour
removal)
Odour Abatement Plant — Carbon Filters
Moisture / humidity Daily For information only Moisture meter Odour abatement plant shall be managed | Operations
Differential pressure Continuous | +/- 15% design value (-1,278 Pa) Rei:rc])ggised industry g\dgﬁ(r:%:c:\r:;ngr:tp;rarzltaﬁzndltlons, the Operations
metho manufacturer’s recommendations.
Efficiency assessment Annual 99% removal of contaminants Emission removal | Carbon filter(s) to be replaced in 349 Party
efficiency (BS EN accordance with manufacturers Specialist
13725 for odour recommendations. Equipment shall be
removal) regularly calibrated.
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Frequency

Performance Indicators

Method

Actions to be Taken

Responsible

Odour Abatement Plant — Outlet Stack

Person

Temperature Continuous | For information only Temperature probe | N/A Operations
[Traceable to
national standards
Hydrogen sulphide Continuous | 0.5 ppm Electrochemical Investigate OCU performance. Operations
monitor
Arrange third party specialist support.
Replace OCU media

Hydrogen sulphide Every 6 As per BAT 8/ BAT 34 CEN TS 13649 for | Action levels to be achieved in 3" Party
months or as sampling NIOSH accordance with permit conditions and Specialist
agreed in 6013 for analysis the odour management plan.
writing by the
Environment
Agency.

Ammonia Every 6 As per BAT 8/ BAT 34 (0.3 — 20 mg/Nm?) |EN ISO 21877 Action levels to be achieved in 3" Party
months or as accordance with permit conditions and Specialist
agreed in the odour management plan.
writing by the
Environment
Agency.

Containment and Extraction System

Extraction fan visual inspection Monthly No damage / leakage/ signs of corrosion |Visual inspection If fans are damaged raise a job with ER | Operations

Extraction fan noise Monthly Increase noise or vibration from the fan Listen If fan is in fault or running noisy raise a Operations

motor job with ER

Check fan drive belt condition and | Annually As per O&M As per O&M Check / Repair. Operations

tension

Raise a job with ER
Check fan motors Annually As per O&M As per O&M Check / Repair. Operations
Raise a job with ER

Check physical integrity of ducting | Monthly No signs of degradation or other damage |Visual Inspection Raise a job with ER Operations

and no holes

Check duct supports Monthly No damage or corrosion Visual Inspection Raise a job with ER Operations

Lundwood STF OMP_Final 2.docx 47




Lundwood Sludge Treatment Facility Odour Management Plan

Frequency Performance Indicators Method Actions to be Taken Re;;;?:;ble
Process covers visual inspection Monthly Good cover integrity. No damage / gaps | Visual inspection If process covers are damaged raise a Operations
allowing for fugitive emission leakage. job with ER

Lundwood STF OMP_Final 2.docx 48



Lundwood Sludge Treatment Facility Odour Management Plan

Appendix 4  Odour Monitoring Record Sheet

Odour Monitoring Record Sheet Sheet No:
METEROLOGICAL CONDITIONS ODOUR' SITE STATUS CORRECTIVE ACTION
2
2
z|£ 2
=% - o c =2 Action Action
Date | Location | Time NStaﬁ E|IEB|=|B|S8|e o | % ; .
ame | S |5 |®B|S5|B|Z|8|2]|§ required implemented

s(sls|lals|2|8|&)| 2
£ls5|s|2|S|2|=e|2|2
= 2 | = c S
sl (s |&E[(&|5|3]|2|s
E|lo|lo|=|=|a8|3|[E]|O

"*Intensity: 0 No odour, 1 Very faint odour, 2 Faint odour, 3 Distinct odour, 4 Strong odour 5, Very strong odour, 6 Extremely strong
odour
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Appendix 5  Sniff Testing Record Sheet
Test by Start Time
Date End Time
Weather Condition Temperature

Wind Strength

Wind Direction

2 Faint odour

3 Distinct odour

4 Strong odour

5 Very strong odour

6 Extremely strong
odour.

to be provide. Might
be that maintenance
work if occurring
and you can detect
increased odours
due to that activity,
or call smell cake
import wagon etc

Location No. / Nearest Receptor Intensity What does it smell Frequency of Is the source Other comments /

Name Sensitivity like? odour? evident? observations

1. Odour Control Low / Medium / High | 0 No odour Constant / Yes / No Are there odours

Unit Intermittent detected from other
1 Very faint Source area / name | sources? Farm/

Landfill / other
industry etc

2. Drum Thickener
building

3. North of
Dewatering Building

4. Gas Holders

Lundwood STF OMP_Final 2.docx

50



Lundwood Sludge Treatment Facility Odour Management Plan

5. Site Boundary —
North-East

6. Sludge Screens

7. Cake Pad - Fresh

8. Cake Pad East

9. Cake Pad South-
East

Lundwood STF OMP_Final 2.docx
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Appendix 6  Safe Loading and Discharge of Sludge Road Tankers

KeldaGroup
e,

£y

Safe Loading & Discharging of Sludge Road Tankers

Occupational Health & Safety Management System

Safe Working Procedure SWP 007

Safe Loading & Discharging of
Sludge Road Tankers

_Document Control Ref: {sweoo7
Document Location: OH&S Database / Safe Working Procedures
Document Custodian: OH&S Department
Review Period: 5 Years

Revision History

Blanchard, J. Pell i

Issue Date Reviewed By Amendment Details
1 3112/2013 D. Ross New document
Clauses 2.10, 2.21,
a I D-Ross  |22533,34,35.3.15
S. Ross, C.
3 12/10/2016 Birkenshaw, M. Updaied fn reflect

Updated gas monitor
4 30/10/2018 J. Pell, M Blanchard requirements &
reviewed document

Doc. Mo. SWP 007 Page 10of 7 Issue 4: 30/10/2018
Uncontrolled if Printed

Document Classification - Private

Lundwood STF OMP_Final 2.docx

52



Lundwood Sludge Treatment Facility Odour Management Plan

KeldaGroup
SN,

s

Safe Loading & Discharging of Sludge Road Tankers

The following notes are for your guidance. For further information, or if in
doubt, contact your line manager / Safety Advisor who will give further help or

advice.

Essential Safety Equipment Required:

_ﬁa-i_ning and/or Documentation requﬁ'ed_:

Minimum Number of Persons Required: Major Hazards:

* Hydrogen sulphide
Slips, trips and falls
Manual Handling
Stored energy
Pressure systems
Noise

Falls from height

Personal gas monitor

Safety footwear

Hand protection

Hi-Vis jacket/vest

Eye protection

Head protection (hard hat)
Hearing protection

First aid kit (Include. Eyewash)
Task lighting

Please see Section 6 — Further Guidance.

1.

Intreduction

1.1 Sludge tanker ‘barrels’ are classed as pressure vessels and are subject to annual
examination by a competent person. Only fully trained YW personnel, or authorised
persons who understand how all the controls pressure relief valves etc. function, may
operate this equipment.

Note: Do not use pressure vessels that you are not familiar with or have not been trained on
and seek advice and support.

T2

1.3

14

1.5

1.8

Pressurised vessels are potentially hazardous under working conditions, and daily
checks should be made of the satisfactory operation of safety critical devices such as
the Pressure Relief VValve. Follow the detailed supplier’s instructions regarding
operator’s daily checks.

Sewage and sewage sludge are substances that are potentially hazardous to health.
Awoid skin contact, ingestion and inhalation of aerosols. Always wear your personal
protective equipment and follow good hygiene practices.

Experience has shown that during the operation of a vacuum tanker, hydrogen sulphide
can be vented from the tanker barrel. The use of suitable portable gas monitors is
therefore a mandatory requirement at all times whilst on-site.

Avoid leaving pressure vessels containing sludge parked overnight. (Where this cannot
be avoided ensure that the vessels are adequately vented by the means of leaving the
vent valve open).

Follow designated traffic routes, one way systems etc. and comply with site speed
restrictions.
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KeldaGroup

Safe Loading & Discharging of Sludge Road Tankers

Task
2. Loading the Tanker (Vacuum Transfer)

2.1 On arrival on site, check that your personal gas monitor is turned on — has been
calibrated (in a clean air environment) - and is worn on your person at all times whilst on-
site (near your breathing zone).

2.2 Complete a 360° check of the tanker/loading area. Consider the environment around you
— hazard identification, wind direction, vehicle movements, people in close proximity to
the vehicle e.g. operators/contractors etc. Ensure all inlet and outlet valves are closed
and then open the vent breaker valve before removing the end-cap.

2.3 Where practicable attach sufficient ‘'vent bagging' to the compressor exhaust extension
pipe to vent any hydrogen sulphide away from the work area to ensure a safe working
area is provided. Also consider the positioning or repositioning of your vehicle to reduce
the potential of H2S in the working zone.

Note: Ensure that any gases being vented away from the tanker are not creating additional
hazards to other people or processes and are not likely to enter a confined space.

24 If loading from a hose already connected to sludge holding tank, check hose for
weight kick and gently lift (hose may possibly still have liquid left in it). Never assume
any hose is sound - check for splits and excessive wear. Also check that couplings
are in good condition and the correct sealing ring is in place before using the tanker
hose. If the tanker hose is found to have faults, the tanker hose must never be used
and be disposed of correctly.

25 Connect the hose between the tanker inlet valve and the loading point. Check that all
connections are correctly fitted and all air taps are closed.

Note: The use of gloves in couplings is an unacceptable practice — do not use to
create a seal in the bauer coupling.

286 Ensure that the changeover valves are in the vacuum/suck position.

2.7 Open the travel valve (if not automatic where fitted).

28 Once connections to vehicle and sludge tanks are made and vehicle power take off
(PTO) is engaged if applicable, the driver should carefully monitor the loading
operation. This may be achieved by standing in a safe location outside of the vehicle,

observing the loading procedure.

Note: Keep clear of the exhaust area when loading and venting the barrel.
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Safe Loading & Discharging of Sludge Road Tankers

29

2.10

2.1

212

213

2.14

2.15

2.16

217

2.18

Yorkshire Water vehicles predominantly use a hydraulic pack. If using a donkey
engine, do not engage the PTO as this will damage the hydraulic pack.

Start the vacuum pump and check that vacuum starts to develop.
Monitor the dial gauge to ensure the vacuum develops.

Open inlet valve on tanker.

If loading from sludge tank open outlet valve on loading point slowly.
Look and listen for air or product leaks.

On tankers fitted with sight glass, check isolation valves are open.

Feel the hose for sludge going through it and check the sight glass when loading for
sludge rising in the barrel.

You may not always get a full load on the first attempt.

If this happens, vent the barrel and ensure the dump tank is empty and then re-start

vacuum pump and check that vacuum starts to develop.

2.19

2.20

221

222

223

224

225

2.26

area.

Monitor the dial gauge to ensure the vacuum develops.

When tanker is nearly full (sight glass and dial gauge) close the valve on sludge tank
and then open the air release valve to enable the tanker hose to be emptied safely on
completion of loading.

Note: Sight glasses should be clearly marked to the correct level for vehicle weight.
Close inlet valve on tanker.

Turn off vacuum pump and vent tank.

Disconnect tanker hose and put away in a safe place ensuring site is left in a clean
and safe state.

Connect end cap and ensure relevant valves, such as vent valves, are closed before
moving vehicle.

In addition to the vacuum loading of tankers, barrels may also be loaded by external
pumping. Please refer to the pump loading safe working procedure.

Complete a 360" walk-around check of the vehicle, equipment and immediate work

Note: At sites where there are no fixed tanker points, sludge (or sewage), may have to be
drawn directly from an asset which is not a sludge holding tank. Ensure that steps are taken
to minimise risk by using the correct tools, considerations are made for working at height,
avoid confined spaces and other hazards. Ifin any doubt about the safety of the operation,
consult your line manager.

3 Discharging the Tanker (Pressure)

31 Yorkshire Water vehicles predominantly use a hydraulic pack. If using a donkey
engine, do not engage the PTO as this will damage the hydraulic pack.
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Safe Loading & Discharging of Sludge Road Tankers

3.2

3.3

34

35

36

On arrival on site, check that your personal gas monitor is turned on — has been
calibrated (in a clean air environment) - and is worn on your person at all times whilst
on-site (near your breathing zone).

Complete a 360° check of the tanker/loading area. Consider the environment around
you — hazard identification, wind direction, vehicle movements, people in close
proximity to the vehicle e.g. operators/contractors etc. Ensure all inlet and outlet
valves are closed and then open the vent breaker valve before removing the end-cap.

Open air tap on barrel before removing end cap.

If discharging from a tanker hose already connected to sludge holding tank, check
hose for weight, kick and gently lift (it is possible that the hose may still have liquid left
in it). Never assume any tanker hose is sound - check for splits and excessive wear.
Also check that couplings are in good condition and the correct sealing ring is in place
befaore using the hose.

Connect hose between the tanker outlet valve and the off-loading point. Check that all
connections are correctly fitted and all air taps are closed.

Note 1. Ensure that tanker hoses are securely connected before operating the V5, rotork
valves or manual valves at the off-loading point.

Note 2: The use of gloves in couplings is an unacceptable practice — do not use to create a
seal in the baver coupling.

37 Ensure that the discharge point rotork or manual operating valve is fully open before
opening the tanker rear outlet valve.

38 Open the outlet valve on tanker.

39 Ensure that the changeover valves are in the pressure/blow position.

3.10  Open travel valve (if fitted and not automatic).

311  Start pump.

312  Monitor the Dial Gauge for pressure.

313  Feel the hose for sludge going through and where possible visually check the V5
machine or sight glass to make certain liquid is discharging (no blockages).

3.14  Where ever possible it's always better to turn the pump off before the last of the
sludge is discharged as this helps to reduce odour, prevent the bagging from
bouncing and H25.

3.15  Be aware that when discharging under pressure the load can be “discharged” with
significant force and sludge can spray over a wide area, especially in windy
conditions.

3.16  If discharging to a level below the barrel outlet, the preferred method is by gravity as it
is a safer but possibly slower operation. Ensure that you have left the pipe work clear
of the product.
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Safe Loading & Discharging of Sludge Road Tankers

3.17

3.18

3.19

3.20

321

322

3.23

324

area.

Close tanker outlet valve (and ensure any manual/rotork valves at the discharge point
are left closed).

Turn off pump and vent tank in a suitable location to prevent H2S exposure to all
parties.

Open air tap and release remaining air pressure within the tanker hose slowly.
Disconnect tanker hose and replace end cap.

Store the tanker hose in a safe place.

Clean out dump tank and clean up any spillages.

Ensure all valves are in the correct position. Connect end cap and ensure relevant
valves, such as vent valves, are closed before moving vehicle.

Complete a 360° walk-around check of the vehicle, equipment and immediate work

4  Action in the Event of a Gas Monitor Alarm

4.1

42

44

45

46

47

4.8

49

4.10

4.12

The gas monitor is designed to alarm at any reading above 10 parts per million of
hydrogen sulphide with a pre warning at 5ppm.

If an alarm is activated, the driver must immediately shut down the load/discharge
operation and walk away from the vehicle. This will remove you from the immediate
gas hazard as detected by the monitor.

Advise any person in the local area that there is hydrogen sulphide present and ask
them to leave the area until you give the all clear.

Check your gas monitor — the reading will start to decrease as you move out of the
gaseous atmosphere.

Periodically check the reading of the monitor, when the reading has dropped to a safe
level and press the reset button on the monitor. Walk back towards the working area,
checking gas levels.

If the alarm sounds again, repeat the above process.

Once the alarm indicates it is safe at the vehicle controls — re-start the load/unload
process.

All gas monitor alarms over 10ppm must be reported as ‘Near Misses'.

The alarm will indicate the presence of hydrogen sulphide and you must follow the
SWP if the alarm sounds.

Multiple alarm activations may occur at a site during a load/unload. If this occurs for a
prolonged period stop work at this site and seek immediate advice from your line
manager.

Time Weighted Average alarm means that you should inform your line manager and

stop working with sludge for the day when using a gas monitor.

5 Incident and Hazard Reporting
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Safe Loading & Discharging of Sludge Road Tankers

5.1 Report all Accidents to your line manager immediately and complete an accident
report on Safeguard.
52 Report all Near Misses using the YW incident reporting system on Safeguard.
53 Report all Hazards using the YW Hazard Reporting System on Safeguard.
54 Report any vehicle defects promptly in accordance with the YW Fleet defect reporting
procedures.
6 Further Guidance
Management Procedures / Safe Working Procedures / Technical Specifications (held
on Safeguard) that are also relevant include:
* SWP 053 — Personal Safety & Security
+ SWP 078 — Safe Use of Mobile Phones
* MP 05 - Lone Work
+  MP 34 — Manual Handling
REMEMBER: IF IN DOUBT - ASK YOUR LINE MANAGER / SAFETY
ADVISOR
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Appendix 7 Odour Complaint Process

Complaint
Received (via

Loop call centre}

Details logged on
ICE. lssue
Assigned to Site
Manager (within 2
hours)

Product & Process
Engineer
(PPE)/site

[within 2 days)

Remedial actions
carried out
[where cause
known). ICE case
updated.

Customer Case
Management
contacts customer
and reports on
issue.
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Appendix 8 STF Odour Complaint Form

Loop handle customer complaints being reported to Yorkshire Water. The call Handler will work with the
complainant to try and locate the odour. Loop uses a software system called ICE to record the issue. If the

issue is believed to be arising from a sewage works, the call handler will work through the following forms to

pinpoint the issue.

Customer’s details (name and address, if
provided)

When did the odour occur

Time when the odour occurred

Where was the location of the odour

Is the odour happening now or was it in the past

Does the customer know what is causing the
smell

What is a description of the odour (sewage /
drains / eggy / sweet composting)

Is this the first time the odour has been noticed

Where is the odour at its worst (inside/outside
house/boundary)

Any other comment
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Appendix 9  Odour Investigation Form

The following investigation form will be used by Operational staff in the event of an odour complaint being
received.

Date of odour complaint

Time of odour (if known)

Name of YW colleague investigating
issue

Postcode where the issue was
identified (if known)

Weather at the time of odour complaint
(including temperature)

Wind Direction (from onsite wind
monitor) and strength (no wind, light,
gusty, heavy)

Description of smell from Complainant
(if known)

Is this linked with other complaints

Do you know what asset is causing the
issue

Can the asset be identified through
sniff testing (follow sniff testing
monitoring programme in the odour
management plan)

Can the issue be resolved immediately
If no, what actions are needed to
resolve the issue

If the issue is going to take >2 days to
resolve, can the issue be mitigated to
reduce the odour effect

Does the odour management plan
need updating to discuss the
cause/action/mitigation

Date when resolved
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1 Introduction

As part of the Industrial Emissions Directive (IED) permit application for Lundwood Sludge Treatment Facility
(STF), Yorkshire Water (YW) has undertaken an assessment of the significance and potential environmental
risks associated with a loss of containment of process vessels. YW has also reviewed existing provisions and
potential improvement options against Best Available Techniques (BAT) principles, in alignment with CIRIA
C736%.

Lundwood STF falls under the IED as a Part A(1) installation by virtue of exceeding the 100t/d capacity limit
for anaerobic digestion (AD. The permit will cover raw sludge storage, handling and thickening, digested sludge
storage, handling and dewatering, sludge cake secondary treatment and storage, biogas storage, utilisation
and flaring. This document focuses on the secondary containment aspects of the permit requirements, in
particular the application of BAT, and should be viewed in parallel with the main permit application document,
in particular Section Il: Technical Description, Section IlI: Accident Risk Assessment and Appendix 4: Site
Condition Report.

1.1 Site details

Lundwood Wastewater Treatment Works (WwTW) was constructed circa 1960 in the village of Lundwood,
3.2km east of Barnsley, South Yorkshire. Lundwood STF is located adjacent to the WwTW. The River Dearne
is located to the south and the STF installation is bordered primarily by farmland to the south and east and by
housing to the North and to the Northwest. Lundwood STF treats indigenous sludge from the co-located
WwTW and liquid sludge imported from other YW WwTW.

An aerial view of Lundwood STF along with its installation boundary is shown Figure 1. The key activities at
Lundwood STF are illustrated via a process flow diagram in Figure 2. Key activities include sludge thickening;
anaerobic digestion; biogas handling and combustion; sludge dewatering and associated routes of gaseous,
liquid, and solid materials and energy vectors. These processes are further discussed in Section 3.2.1.

t CIRIA (2014) Containment systems for the prevention of pollution: Secondary, tertiary, and other measures for
industrial and commercial premises (C736; 2014)
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Figure 1. Lundwood STF aerial view, installation boundary in green. © Google, 2021
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Figure 2. Process flow diagram Lundwood STF.
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1.2 Overview

YW commissioned Stantec to assess existing provisions and, where necessary, improvement options for
secondary containment at the site. Stantec have provided risk-based supporting evidence to accompany the
permit application, which demonstrates the most appropriate solution(s) for BAT compliance using CIRIA C736
standards. To fully understand the requirement for secondary containment and to provide environmental
protection at Lundwood, two different industry standard tools have been used, these are shown within the flow
chart in Figure 3.

Firstly, the Anaerobic Digestion and Biogas Association (ADBA) secondary containment risk assessment tool
has been applied to assets at Lundwood. The ADBA assessment tool uses a risk-based methodology to
determine the class of secondary containment systems required at a site, based on an assessment of sources,
pathways and receptors, and the control measures which already provide protection.

As an existing installation in continuous operation, retrospectively applying a standard secondary containment
bund to all sludge tanks and containers may present significant technical, operational, safety and logistical
challenges. It is also noted that the location of Lundwood STF within a wider wastewater treatment works
(WwTW) presents opportunities in terms of utilising existing YW assets as part of the pollution containment
and prevention solution. Recognising this limitation, a bespoke source, pathway, receptor approach has been
developed by Stantec and applied to identify and risk assess bunding solutions in line with the ADBA
approach. These findings have then been used to develop as well site-specific options for secondary
containment.

2021
2021 Source, Control Proposed
ADBA Risk Pathway, options control
Assessment Receptor identified option(s)
Study
* Determines the « Identify solutions to  * Scoring matrix with « Evidence based
class of protect specialist technical Justifications
containment environment input
required *CIRIA C736 or
« Guides the equivalent control
engineering design options
of control options

Figure 3. Flow chart showing the approach taken to provide secondary containment supporting evidence.
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2 ADBA risk assessment tool findings

The ADBA Risk Assessment Tool is based on CIRIA C736 requirements for the prevention of pollution:
including secondary and tertiary containment, and other measures for industrial and commercial premises. An
assessment is presented in Appendix 1 and the findings are summarised in this chapter.

2.1 Class of required secondary containment for Lundwood

To identify the class of containment deemed to provide sufficient environmental protection in the ADBA Risk
Assessment, the tool uses a source, pathway, receptor model. This identifies hazards posed to the
environment and assigns a class of containment based on the site hazard rating and likelihood of loss of
primary containment. The approach is summarised in Figure 4 below.

Source Pathway Receptor

High, Medium or Low Hazard High, Medium or Low Hazard High, Medium or Low Hazard

Y

Site hazard rating
High, Medium or Low Hazard

Likellhood of loss of
contalnment

High, Medium or Low

Y

Site risk rating
High, Medium or Low

Y
Classification
Class 1,20r3

Figure 4. ADBA risk assessment classification flowchart.
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The ADBA Risk Assessment Tool scored the source element as ‘High risk’, pathway elements as ‘High risk’
and the receptor element as ‘High risk’ at Lundwood owing to the significant volumes of sewage sludge stored
on site and site drainage pathways to the sensitive receptor, the River Dearne. In summary, this assessment
approach indicates that Lundwood STF has an overall site hazard rating of ‘High Risk’. The likelihood of failure
was ‘Low Risk’ due to the type of infrastructure involved and the mitigations at the site e.g., regular tank
inspections and level sensors.

According to Table 4 within the ADBA tool (box 2.2 CIRIA C736), reproduced in Figure 5 below, the
combination of a high site hazard rating and a low likelihood rating, gives the overall site risk as medium. The
indicated class of secondary containment for Lundwood STF was therefore deemed as being Class 2.

Table 4. Overall site risk rating as defined by combining ratings of site hazard and probability
of containment failure (Box 2.2 CIRIA 736)

Possible Overall Risk Rating | Indicated class of secondary
combination containment
HH,HM,ORMH | HIGH Class 3

MM, HL, OR LH MEDIUM Class 2

LL, ML, ORLM LOW Class 1

Figure 5. ADBA classification matrix.

The ‘Lundwood STF ADBA Secondary Containment Risk Assessment’ outlines the information and data
utilised in greater detail, as well as the assumptions applied to undertake a secondary containment risk
assessment. The requirement for ‘Class 2’ type secondary containment within Lundwood STF will be used to
inform the next stage of secondary containment assessment, carried out by Stantec to support the permit
application process (See Chapter 3).
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3 Solution appraisal
3.1 Objectives

The purpose of this stage of the assessment is to determine the significance and potential environmental risks
associated with a loss of containment from sludge vessels within the Lundwood STF, and to review existing
provisions and potential improvement options against BAT principles, including CIRIA C736. As described
previously, this stage of the process is informed by the outputs of the ADBA tool, but also considers options
which are outside the scope of the ADBA scoring system utilising a bespoke methodology which adopts
source-pathway-receptor principles in a qualitative risk-based framework.

3.2 Sources at Lundwood STF

The sources of risk which have been identified at Lundwood as shown in Figure 6. These STF operational
assets comprise of sludge import, thickening, digestion, dewatering and cake storage areas.

Digester area

Sludge dewatering

Sludde =N - B AL
thickening; B e VWY A Cake pads

Installation
boundary

Figure 6. Lundwood sources of risk and site areas.

3.2.1 Bulk storage vessels
The bulk storage vessel locations are shown and labelled in Figure 7 and Figure 8. Further description of how

these vessels are utilised, the sources of risk, existing controls and mitigations associated with the STF is
provided in the discussion.
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Figure 7. Sludge vessels located in the northern and central section of the site.

Digeste j
balance tanks

Sludge,
import tank#

lliquorretarn
balancing tanks

Figure 8. Sludge vessels located in the eastern section of the site.

3.2.11 Sludge reception, treatment, and handling
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Lundwood STF treats the following sewage sludges:

¢ Indigenous primary sludges and surplus activated sludge (SAS) arising from sewage treatment processes
operating within the wider Lundwood WwTW that are piped directly to the STF.

e Liquid sludges generated by other YW Wastewater Treatment Works (WwTW) (with lower capacity or
capability for treating sludges on-site) that are imported to Lundwood STF for additional treatment.

Imported liquid sludge is delivered to site by tanker. The tanker unloads at the dedicated sludge import area
and sludge is pumped (using vehicle mounted pumps) into the sludge screen feed tank (Figure 9, 150 m®
covered steel tank). The maximum load is typically 28 tonnes with unloading taking up to 30 minutes. Only
appropriately authorised vehicles can discharge at the site. This is controlled using a ‘WaSP’ logger; valves
on the discharge pipework will only open when a driver presents appropriate authentication to the system. The
WaSP logger records the source of the sludge, the time and date of delivery, the total volume discharged and
average percentage dry solids of the load.

Figure 9. Sludge import tank.

After screening, imported liquid sludge is pumped via a sub-surface concrete sump, in pipework (largely
underground) to the thickener feed tanks (Figure 10, 2 no. 1,589 m® covered steel tanks). These tanks are air
mixed and operate in fill / draw mode with tanks changing over every 24 hours. The tanks are covered with
headspace air extracted and routed to a two-stage odour control unit.

Indigenous SAS and primary sludge from the wider Lundwood WwTW is piped directly to the thickener feed
tanks and mixed with the imported screened liquid sludge prior to onward transfer to the drum thickener
building.
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Figure 10. Drum thickener feed tanks (2 no.).

Sludge from the thickener feed tanks is then transferred to the thickener building via above and below ground
pipework serving two thickening process streams, which operate on a duty/standby basis. Each sludge stream
comprises a dedicated thickener feed pump drawing blended sludge, a polymer dosing pump drawing made-
up polymer, a flocculation tank and a pair of drum thickeners (thus there are four thickeners in total).
Concentrated liquid polymer is diluted with potable water, then mixed with treated final effluent as a carrier and
mixed with the sludge in the flocculation tank. Each flocculation tank feeds two drum thickeners at an equal
rate. The polymer encourages separation of water and sludge as the sludge is rotated in the drum to remove
excess liquid. The resulting liquor is transferred to a wet well located to the west of the thickener feed tanks
and from there is pumped back to the WwTW for full treatment. Each sludge stream has been sized with
sufficient capacity to process site daily throughput requirements over a 16-hour period i.e., there is adequate
redundant capacity in the event of plant failure.

The drum thickeners are equipped with automatic spray bars which provide continual self-cleaning. In addition,
an automatic hot wash system is run periodically in accordance with the planned maintenance regime. The
hot wash is designed to break down any fats that would blind the drum filter material. The automatic spray
bars operate using treated final effluent and the hot wash system utilises mains potable water.

The liguid polymer delivery point is located in the roadway outside the thickener building; liquid polymer is
delivered in 1m?®IBCs and pumped from these to a 10 m? bulk storage tank located within the thickener building.
Located above the same concrete sump bund within the thickener building as the bulk storage tank is the 5
m? capacity polymer solution storage tank containing the diluted polymer solution.

Best available techniques for sludge reception, treatment and handling includes trace heating, reducing
fracture on freezing and largely automated PLC. PLC includes level sensors to reduce risk of tank overtopping,
resulting in contamination and potential odour generation. Tanks also have an emergency overspill facility
connected to site drainage (that is discharged back to the WwTW inlet) as a last line of defence to prevent
overtopping.

YW Lundwood - Secondary Containment Report_FINAL2.docx 13
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3.2.1.2 Sludge digestion

The thickened sludge is transferred to a 712 m® digester feed tank (Figure 11). This tank is of concrete
construction, mixed and covered. Sludge is passed forward continually from this tank to the anaerobic
digesters (Figure 12, 2 no. 2,056 m® concrete tanks). The digesters are located on steeply sloping ground and
therefore are partly buried below ground on one side, with approximately an above ground volume of 441 m?,
The anaerobic digesters operate as a continuous process with sludge being added and treated sludge
extracted. The two digesters have a typical feed rate of around 120 m®/day combined; the combined maximum
feed rate is 308m?3/day (at 6% dry solids) giving a 12-day retention time as required by Hazard Analysis and
Critical Control Points (HACCP) controls. The digesters are mixed by gas mixing systems, which utilise biogas
from the headspace of each digester; the gas is compressed and then reintroduced using an array of mixing
nozzles on the floor of the digester.

Figure 11. Digester feed tank.

A hot water circuit provides heating to ensure optimum conditions for digester microbial activity. Potable water
is heated to around 70°C by the CHP and/or boiler. This hot water then heats the digester using tube-in-tube,
counter-current heat exchangers. Sludge from the digesters is continually recirculated around the heat
exchangers using 2 no. (duty/standby) recirculation pumps per digester. A 3-way modulating valve on the
water side moderates the amount of hot water that passes into the heat exchanger, depending on the heat
demand of the digesters.

Grit build up within digesters is a normal feature of operation; the digesters are cleaned out (including

accumulated grit) every 10 years as part of the planned periodic inspection which also includes an internal and
external inspection of tank integrity and replacement of instrumentation and gas mixing equipment as required.
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An automatic anti-foam dosing system is in place to control digester foaming. This system uses a radar level
probe in the digester headspace and compares this to the pressure level sensor at the bottom of the digester
to determine the depth of foam. Upon detection of foam, treated final effluent is sprayed into the digester head
space through nozzles in the digester roof. If this is not effective in breaking up the foam, a chemical anti-
foam is mixed with treated final effluent and dosed into the headspace of the digester via the same spray
nozzles. This system includes operator-adjustable dosing setpoints and failsafe systems; if the foam level
continues to increase mixing systems are inhibited and if this continues the digester feed will be inhibited.
Antifoam is stored in 20 litre plastic containers on a drip tray located within the digester compound prior to
transfer to the integrally bunded antifoam dosing tank (approximate capacity of 0.5m?).

Figure 12. Digesters (2 no.).

A boiler is available for use as an alternative heat source for the digesters. The boiler can be fired by either
biogas or fuel oil and has a thermal input of approximately 833 kW. This is located within the same building as
the CHP (in an adjacent room) and combustion products are discharged via a 3.5m high (approximately) stack
located to the rear of the building. In normal operations boiler use is limited as heat recovery from the CHP
engine meets the digester heat demand. Fuel oil used as back up supply for the boilers is stored within a
35,000 litre integrally bunded steel tank.

Best available technigues for sludge digestion include largely automated PLC, monitoring for optimum digester
health and foam levels to avoid potential loss of containment, including an anti-foaming system. Additionally,
an inspection and testing programme for above and below ground vessels, pipes and valves is in place. This
incorporates a combination of visual examinations and non-destructive testing (e.g., ultrasonic thickness
measurements).
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3.2.1.3 Digested sludge treatment, handling and disposal

Digested sludge is gravity fed from the digesters to the adjacent digested sludge balance tanks (Figure 13, 2
no. concrete open topped tank with capacity of 880m®). These tanks are periodically mixed to prevent
settlement and anoxic conditions. Powdered polymer stored in 750kg bags is dispensed via a hopper dosing
system which feeds a polymer ‘ageing’ tank where the powdered polymer is mixed with potable water and
transferred to a stock tank (approximate capacities of 6m?). The polymer solution is injected into the sludge
stream and taken to the digested sludge dewatering centrifuge where the sludge coagulates and supernatant
liquor is removed by centrifugal forces

Figure 13. Digested sludge storage tanks (2 no.).

Dewatered liquor is transferred to two liquor balancing tanks (Figure 14, covered steel tanks, each with a
capacity of 250 m®) prior to transfer to the WwTW for full treatment.

The final digested and dewatered sludge cake is transferred via a conveyer from the centrifuge up over a push-
wall and onto the cake pad (Figure 15). The area under the conveyer and adjacent sludge cake pads are an
engineered impermeable surface, with water runoff collected in drains running along the bottom edge of the
pad. These liquids are pumped back to the WwTW for full treatment.
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Figure 14. Liquor return balancing tanks (2 no.).

Figure 15. Sludge cake conveyor and pad.
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Once on the cake pad, sludge cake is moved by mechanical loaders into storage rows (Figure 16). There is
no lime addition at Lundwood STF; instead, cake is stored in piles according to age and is left to mature for a
minimum of six weeks in accordance with HACCP requirements. Approximately 3,000 tonnes sludge cake will
normally be held on site at any one time. However, the maximum storage capacity of the cake pad is
significantly greater than this, up to 12,750 tonnes; greater volumes may be stored on site in
emergency/abnormal conditions such as following processing problems at other YW sites or in extreme
weather conditions when landspreading operations are temporarily paused. Once maturation is complete,
sludge cake is removed from site and landspread in accordance with legislative requirements. Samples of
digested, matured cake are taken every 3 months, or whenever a Critical Control Point (CCP) (e.g., digestion
retention time or temperature) is not within specification and analysed for metals and pathogens to ensure
HACCP standards are being met.

Figure 16. Sludge cake storage pad.

The best available techniques for digested sludge treatment, handling and disposal comprises of an
engineered cake pad with leachate and washwater collection for treatment at the WwTW, and an inspection
and testing programme for pipes and valves, which include surveys using in-pipe leak detection technology.

3.2.2 Tank volumes

The storage volumes, date constructed and construction materials of the sludge and non-sludge tanks within
the STF are summarised in Table 1.
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Table 1. Lundwood STF tanks, capacities, age, and construction materials.

Tank Size m? (each tank) Year constructed Construction material

1 no. sludge
import tank
2 no. drum
thickener feed 1,589 2019 Steel
tanks

2 no. liquid
polyelectrolyte 10
tank (neat and
mixed)

1 no. digester feed
tank

2 no. digesters 2,056 (3441) 1962 Concrete
2 no. digested
sludge storage 880 1970, 1971 Concrete
tanks

2 no. polymer
tanks (stock and 6 2009 Steel
ageing)

1 no. potable
water tank

2 no. liquor return
balancing tanks

1 no. gas oil tank 35 2011 Steel

a yolume of sludge stored above ground for subsurface installations.

150 2009 Steel

2019 PE

712 2008 Concrete

60 2002 PE

250 2002, 2015 Steel

3.2.3 Engineering and maintenance standards

YW technical standards define the types of assets that meet the requirements of the business, including how
they should be built and then maintained. In relation to Lundwood, this covers:

. Design and construction of all assets, including selection of appropriately qualified design and build
contractors.

. Procedures for inspection and testing of storage vessels, including internal and external inspections,
thickness assessment and non-destructive testing.

. Regular inspections of above ground assets and associated pipework at defined intervals.

. Documented log of any actions arising because of these inspections.

YW’s asset standards have been developed over many years and where relevant comply with Civil
Engineering Specification for the Water Industry (CESWI) Seventh Edition March 2011 and the Water Industry
Mechanical and Electrical Specifications (WIMES 9.02).

Contractors involved in the design/build of the Lundwood scheme were YW framework contractors, appointed
following a rigorous EU tender process; this process involved an assessment of experience, technical
competency, design capability and quality procedures.

The combination of all these measures significantly reduces the risk of a catastrophic tank failure, thus
reducing the likelihood of secondary containment being required. Nonetheless, it is recognised that the risk of
a catastrophic tank failure cannot be eliminated, and external factors could always arise leading to very low
likelihood, high consequence events (such as missile generation arising from other plant failure, domino effects
or force majeure, for example an aircraft impact or terrorist attack).
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3.3 Existing site surfacing

Most of the active process areas within the installation are covered by buildings and hardstanding, with some
peripheral areas of soft landscaping (grass and gravel cover). Surfacing was generally observed to be in good
condition across the site with no significant evidence of cracks or erosion. Site surfacing for Lundwood is
illustrated in Figure 17.
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Figure 17. Lundwood existing site surfaces.
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3.4 Pathways

Pathways are the routes by which pollutants could travel from a source to the point where they could
cause damage, the receptor. The potential pathways in this assessment were determined using
computation flow modelling based on defined source spillage volumes. The modelling approach,
limitations and spill volumes are outlined in the following sections, allowing the principal pathways to be
identified.

3.4.1 Spill modelling

To model the potential impact of spills to the environment from the various sludge treatment assets at
Lundwood STF and defined credible pathways, YW has used PondSIM, a computational overland flow
modelling tool. PondSIM can represent the flow of a liquid spill across an area of ground, taking account
of local topography and flow restrictions (such as barriers). Applying this to the Lundwood site has
allowed visualisation of the likely effects of a spill occurring within each of the key areas of the permitted
installation.

34.1.1 Modelling limitations and uncertainties

As with any computational modelling tool, there are several assumptions required and associated
modelling limitations and uncertainties:

e PondSIM is designed to model the overland flow of water; as such it is not able to account for
the typically higher viscosities associated with sludge, which results in a larger modelled
inundation extent than would be expected.

e The model cannot allow for flow to drains and other subsurface features.

e Surge is not accounted for within the model. Instead, this will be allowed for by ensuring final
designs consider CIRIA C736 recommendations, while recognising the loss of kinetic energy
as viscous sludge travels over flat ground.

e The model assumes that no mitigation measures are put in place following an incident to curtail
flow.

e The model assumes that the full modelled volume spills from a single point.

e Assets are treated as simple flow barriers in the model, which may result in deflections being
observed where flow would spread out.

Therefore, the modelled outputs are a worst-case inundation scenario resulting from sludge spills at
Lundwood. Notwithstanding these limitations, the use of PondSIM is considered appropriate as an initial
screening tool for this study.

3.4.2  Spill scenarios and volumes

YW has followed CIRIA C736 guidance on spill volumes to be modelled i.e., values equivalent to the
containment provided by bunded tanks have been used. For a single tank the volume should be
calculated based on 110 per cent of the capacity of that tank. For multi-tank installations, the
containment volume should be calculated based on 25 per cent of the total capacity of all the tanks in
a common area (which assumes that it is unlikely that more than 25 per cent of tanks will fail
simultaneously), or 110 per cent of the largest tank, whichever is greatest. Tanks which are hydraulically
linked should be treated as if they were a single tank.
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The Lundwood sludge storage tanks and treatment processes are installed as either multi-tank or single
tank installations, as shown in Figure 18, where blue is a single tank installation and numbered yellow
areas are multi-tank installation areas. Non-sludge vessels (i.e., polymer, water, and gas oil tanks etc.)
have not been included within the PondSIM modelling. This is due to the site already having appropriate
secondary containment measures in place, in accordance with YW’s asset standards. The CIRIA C736
rule spill modelling scenario and associated containment volumes is listed in Table 2. As the digesters
at Lundwood are located partially below ground, the below ground volume can be considered contained.
Therefore, the above ground volume, as shown in Figure 19, was used in the calculation of modelling
volumes.

Table 2. Volume of material used in spill modelling scenarios.

Modelled containment Modelling

Scena