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70031899-11057
2 October 2018

Stage 2 Advanced Works, Stockport Interchange - Ground Gas Risk Assessment

1.0 INTRODUCTION

Transport for Greater Manchester (TfGM) has commissioned WSP UK Limited (WSP) to undertake a ground
gas risk assessment as part of a wider Stage 2 Contaminated Land Assessment at the Stockport Bus
Interchange site located on Swaine Street, Stockport, SK3 OEH. A site location plan is presented as Figure 1
attached.

2.0 BACKGROUND

WSP is currently providing multidisciplinary design services for the re-development of Stockport Bus
Interchange. A Pre-Stage 2 Contaminated Land Report! was issued by WSP in December 2017 which
summarised potential site constraints associated with contaminated land based on the review of previous
ground investigation works (AECOM, 20162). The 2016 investigation included exploratory locations to assess
potential soil and groundwater contamination and to provide geotechnical information to support preliminary
design. The WSP summary review identified a number of contamination constraints which included the
ground gas risk assessment. AECOM'’s assessment classified the site as Characteristic Situation 2 (CIRIA
C665°%) and indicated ground gas protection measures would be required in the new development.

3.0 OBJECTIVE

This letter report presents our review of the 2016 ground gas risk assessment and supplementary ground
gas monitoring completed by WSP to update advice on the suitable ground gas classification and exercise
professional judgement, if appropriate. A borehole location plan (AECOM, 2016) is attached.

4.0 DEVELOPMENT PROPOSAL

The site forms part of a wider development and includes the re-design and construction of a bus interchange
at ground level with a multi-storey residential building and external landscaped public space above the
interchange.

5.0 SOURCES OF GROUND GAS ON SITE

Based on the findings of the previous ground investigation report (AECOM, 2016) and publicly available
information, the potential sources of ground gas at the site are considered to include the following.

1 Advanced Works to Stage 2 Preliminary Contaminated Land report, Stockport Interchange, WSP, December 2017 (ref:
70031899-10952).

2 Stockport Interchange - Ground Investigation Report, AECOM, April 2016, (ref: 60340298/GEQ/02).

3 CIRIA C665, Assessing risks posed by hazardous ground gases to buildings, 2007.

The Victoria

150-182 The Quays
Salford

M50 3SP

Tel: +44 161 886 2400

Tel: +44 161 886 2401 . )
WSP UK Limited | Registered address: WSP House, 70 Chancery Lane, London WC2A 1AF
wsp.com Registered in England and Wales No. 01383511



\\\I)

Table 1 - Potential Sources of Ground Gas on Site

Potential Source | Comment Ground Gas
of Ground Gas Generation
Potential

Anthropogenic

Made Ground A review of historical maps indicates the site was occupied by Low
residential and industrial land use from 1872 before becoming a bus
station in 1985. The previous and current site history indicate the
likely presence of Made Ground of various composition and depth at
the site.

The 2016 investigation identified Made Ground comprising sandy
gravelly clay or black sandy gravel of brick and concrete to a
maximum depth of 2.6m below ground level (bgl). In general,
degradable material such as wood, rags, paper and vegetation was
generally absent from the logs with the following exceptions:

®  WS224, some wood was noted in Made Ground between ground
level and 1.2m bgl

® Organic matter was observed locally within Made Ground in the
northeast (WS211 and WS212) and west (WS220) to between
1.20m and 1.80m bgl.

Organic Matter The soil organic matter (SOM) content within the Made Ground was Moderate
Content below 10% in the majority of the samples analysed. A total of 9 out of

36 locations reported Made Ground SOM contents greater than 10%.

The highest SOM content reported was 56.6% which was from an

organic Made Ground layer located northeast of the bus station

(WS212), consistent with the field observations. The average SOM

content in the Made Ground was 10.2%.

WSP note the general absence of organic material recorded on the
logs.

Landfill sites There are no known landfills within 500m of the site. The closest is Very Low
located approximately 600m north which is not considered to be a
potential source of ground gas at the site.

Natural

Geology Published geological mapping* indicates the south of the site is Very Low
underlain by Till whilst in the north, Glaciofluvial sheet deposits are
present associated with The River Mersey. Bedrock is indicated to
comprise the Sherwood Sandstone. No peat or volcanic rocks are
indicated to be present.

The geological profile described above was generally encountered
within the 2016 investigation: glacial sand and gravels were recorded
in all positions encountered from 0.50m and 3.20m bgl; Till (clay)
was encountered locally within the northwest (WS208, WS211,
WS212) and south (BH101 and WS201); and deposits considered to
represent alluvium were encountered in two positions in the south
(BH112 and WS223). Sherwood Sandstone was encountered from
0.85m and 5.0m bgl.

4 British Geological Society (BGS) 1:50,000 series Geological Map Sheet 98 Stockport (Solid and Drift editions).
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Potential Source | Comment Ground Gas
of Ground Gas Generation
Potential

Coal measures The Coal Authority website® indicates the site is not within a Coal Very Low
strata Mining Reporting Area.
Organic rich The 2016 investigation identified alluvial clay with organic material Low
sediments locally in the south (BH112 and WS223). The thickness of the organic

rich sediment is considered to be limited (between 0.4m and 0.6m

thick).

One sample of the alluvial clay was tested for SOM, which was
reported to be 21.7% whilst for glacial sands and gravels, 6 samples
were tested and the average SOM content was 1.6%

Based on the above, the overall ground gas generation potential on site is considered to be Low.

6.0 POTENTIAL POLLUTANT LINKAGES

A conceptual site model for the site is presented within the Pre-Stage 2 Contaminated Land Report (WSP,
2017). With respect to ground gas, the following contaminant linkages are potentially viable at the site.

® Inhalation of ground gases by commercial workers at interchange level and construction and
maintenance workers; and,
¥ Accumulation of ground gases and generation of explosive atmospheres.

Given the multi-storey residential building is located at an elevation above the bus interchange (i.e. over-site
level), future residential occupants are not considered to be viable receptors.

Other potential pollutant linkages identified in the Pre-Stage 2 Contaminated Land Report (WSP, 2017) are
not discussed in the report presented herein.

7.0 THIRD PARTY GROUND GAS RISK ASSESSMENT REVIEW

The 2016 investigation included 24 ground gas wells which were monitored three times over a 4-week period
in 2016. The ground gas monitoring results were used to generate a worst-case gas screening value (GSV)
for the site based on CIRIA C665. The GSV is the maximum volume of methane or carbon dioxide gas that
could be produced each hour and is calculated as follows:

B GSV = Maximum steady concentration (%) of carbon dioxide (CO2) or methane (CH.) / 100 X maximum
steady flow rate (or limit of detection if no flow rate detected) (I/hr).

The 2016 assessment classified the site as Characteristic Situation 2 (CS2) with gas protection measures
required to be implemented, based on peak carbon dioxide concentrations identified in four wells during one
out of the three rounds undertaken, as summarised in Table 2 below.

Table 2 - Summary of CS2 Ground Gas Results

Location | Monitoring | Barometric Flow Peak CO, | GSV Response Strata
Date Pressure Rate (%v/v) (I/hr) Zone (m Targeted
(mb) (I/hr) bgl)
BHI0L | 09/02/2016 969 21 |38 00798 50-7.0  Sandstone
WS201 09/02/2016 | 969 0.1 6.1 0.0061 3.5-4.0 Sandstone

5 The Coal Authority Interactive Map Viewer available online.
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Location | Monitoring | Barometric Flow Peak CO, | GSV Response Strata
Date Pressure Rate (%v/v) (I/hr) Zone (m Targeted
(mb) (I/hr) bgl)

WS204 | 11/01/2016 | 969 o1 |71 00071 15-245  Made Ground
(0.05m) /
Sandstone

WS217 25/01/2016 | 1001 0.1 19.4 0.0194 | 1.50-2.50 | Sand and
Gravel

Based on the ground gas information provided within the 2016 report, WSP makes the following
observations.

® The GSV for three out of the four locations of concern was <0.07 I/hr (CS1), however the risk
classification was increased to CS2 based on the CO:2 concentration, which was recorded higher than
5% on one occasion only.
— The highest carbon dioxide concentration (19.4%uv/v) was recorded in WS217; with the other two
monitoring events recording carbon dioxide concentrations <5%v/v.
— WS217 is located in the bus station where traffic is considered to be dense and therefore the high
reading might be associated with an anomaly.
— Elevated carbon dioxide readings above 5%v/v were recorded in WS201 and WS204.
® A negative flow rate (-2.1 I/hr) was used to derive the GSV for BH101, which is considered to be overly
conservative. The limit of detection is considered to be more appropriate, which would result in a GSV of
0.0038 I/hr (CS1).
®  The response zones in the four wells above are screened predominantly in natural strata (medium dense
sand or weathered sandstone).
® No methane concentrations were reported above the limit of detection in any of the wells.
®  Generally, the flow rate of boreholes serviceable for ground gas monitoring (without fully or significantly
flooded response zones) was consistently <0.1l/h.
®  The monitoring was undertaken over a range of atmospheric and climatic conditions.

Based on the above, WSP considers that the ground model for the site and the monitoring dataset indicates
that significant ground gas sources are not present at the site and that it is appropriate to undertake further
professional appraisal (as recommended in CIRIA C665) to avoid overly conservative recommendations with
respect to ground gas protection measures.

8.0 SUPPLEMENTARY GAS MONITORING DATA
6.1 FIELDWORK

WSP has undertaken two further ground gas monitoring visits at the site, in April 2018 and September 2018.
This improves the overall dataset to 5 occasions to comply with the frequency in CIRIA C665 specified for
sites likely to have very low gas generation potential and a low sensitivity development (commercial). It is
noted that whist the site development includes a residential tower, this is located above the bus interchange
and future residential occupants are not considered to be receptors of potential ground gas sources on site.

Groundwater depths were gauged and ground gas concentrations and flow rates were measured using an
infra-red gas analyser (GFM435). Initial and steady concentrations of methane (CHi), carbon dioxide (CO3),
oxygen (O2) and trace gases (including carbon monoxide and hydrogen sulphide) were recorded along with
initial and steady gas flow rates.

8.2 RESULTS

Atmospheric pressure was recorded to be 1002mb and rising during the first monitoring visit (April 2018) and
1009mb and falling (September 2018) during the second visit. During the monitoring five wells were not
serviceable on one or more occasions due to them being either located within a construction site compound
or covered with standing water or stockpiles. The headworks of WS201 are now partially covered in tarmac.

Page 4
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In addition, four wells during the first monitoring visit and 4 wells during the second visit had fully flooded
response zones during the monitoring although this is not considered to be detrimental to the ground gas
assessment.

A summary of the ground gas monitoring results is presented in Table 3; the ground gas monitoring record
sheets are attached.

Table 3 — Summary of Additional Ground Gas Results

Parameter Initial Reading Steady Reading
| Min Max | Min Max
" Methane (% vAv) 0.0 00 0.0 00
Carbon Dioxide (% (v/v) 0.0 14 0.0 4.8
Oxygen (% v/v) 16.4 20.7 12.4 20.7
Flow (I/hr) <0.1 <0.1 <0.1 <0.1

The maximum steady carbon dioxide concentration recorded was 4.8%v/v (WS209). An initial peak carbon
dioxide concentration of 1.4%v/v was recorded in WS214 during visit 2 which increased to 4.5%v/v for a
steady reading. No initial or steady readings of methane above 0.1%v/v has been recorded. Flow rates
during the monitoring were all <0.1I/hr. Within WS204 and WS217 which previously recorded elevated
carbon dioxide readings, recorded carbon dioxide concentrations were below 5%v/v.

8.3 GROUND GAS RISK ASSESSMENT

Using the highest gas concentration recorded during the additional two ground gas monitoring events and a
maximum flow rate recorded in boreholes, the GSV is as follows:

®  Carbon dioxide — (4.8/100 x 0.1) = 0.0048l/h

Based on the two ground gas monitoring rounds conducted by WSP, the GSV indicates the site is
characterised as CS1 (very low risk), with no ground gas protection measures required.

9.0 CONCLUSIONS

Based on our review of the extended ground gas monitoring dataset and the ground model, it is
recommended that an appropriate classification of risk for the development with respect to ground gas is
Characteristic Situation 1 i.e. no special ground gas precautions are required.

The observations to support this professional judgement are:

®  The proposed development is considered to be of low sensitivity (parts of the development are not
directly on the ground);
®  Ground gas generation potential of the site is low (sources are restricted to natural soils and Made
Ground);
®  Concentrations of carbon dioxide in the ground that exceed the 5% threshold are sporadic and in
installations within natural, non-organic soil/rock.
M O nte S ngﬂg signed by Montes Luaces,

A Digitally signed by DN: cn=Montes Luaces, Paloma,

YT Kinchington, Jess Luaces, e me oo,
| | Da.[e: .2018_19_155 ?scajr?ug:nlt have reviewed this
14:42:03 +01'00 Pal oma Date: 2018.10.16 14:38:14 +01'00'
Jessica Kinchington Paloma Montes
Environmental Consultant Principal Risk Assessor

Attachments :
Figure 1 — Site location plan
Borehole Location Plan (AECOM, 2016)
WSP Ground Gas Monitoring Field Sheets — April and September 2018
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PRE-REPORT DATA CHECK

@ All Response Zone depths are complete.

@ All visit dates match in the Monitoring Results and Monitoring Visit tables.

@ All visit dates match in the Dip and Monitoring Visit tables.

@ All event names match in the Monitoring Point and Dips tables




8102/60/.¢ -®¥ep julld [d6-aBueyoiaiu| LOdY}O0IS 6681LE00. :aseqeje( U9

ON VIN 000 000 00°L 05°0¢ 066} 000 000 000 000 000 000 00¢ 00l L1ZSM
ON VIN 6L 000 000 00°L 09°0¢ 0¥'0c 000 000 000 000 000 000 00°¢ 00l 602SM
ON VIN 9/'¢ 000 000 00°L 09°0¢ 02'0¢ 000 000 000 000 000 000 08¢ 0Ll 80ZSM
ON VIN a8’ 000 000 00°L 09°0¢ 0lL°0¢ 000 000 000 000 000 000 00'c 00'L 90ZSM
ON VIN S6°L 0z'S 00'¢ 0g'L G0ZSM
ON VIN ev'e 000 000 00°L 05°0¢ 09°0¢ 000 000 000 000 000 000 Sv'e 0g'L Y0ZSM
ON VIN 9.'¢ 000 000 00'L 0S°0¢ 0c'0C 000 000 000 000 000 000 00°¢ 00¢ €0ZSM

ON VIN L8yl 000 000 00°L 0¢'0c 0L0c 000 0L0 000 000 000 000 08yl 08¢l ¢liHg

ON VIN 1L 000 000 00°L 0¢'0¢ 0lL'0¢ 000 000 000 000 000 000 00°2 00°'S 90LHg

89Z
oN WIN ozzr | SR ooo 000 00'L 050z | o0zoz 000 000 000 | o000 000 | 000 | oozl 056 S0LHg

ON Y/N L2'C 000 000 00'L 04°0C 0c'0C 000 000 000 000 000 000 0s'¢ 00'L Y0LHE
ON VIN [4AVA 000 000 00’} 0€°0C 0'0C 000 000 000 000 000 000 00'vL 00°'LL €0lLHa
ON VIN S00L 000 000 00'}L 0,02 0861 000 000 000 000 000 000 000} 00'8 c0LHE
ON VIN 0c'L GZ'S 000 000 00'L 0¢'0¢C 0L0¢ 000 000 000 000 000 002 00'S L0LHY
N/A wuw w w 09 SZH aid Apealg [eniu| Apealg Apeals | [emuj ed Apesjs | [enu oseq dog
aseg 191eM 3Inssalg
e 1onpoud jo o} o} (Awdd) (AIA %) (AIA %) (AIA %) lenuataya (aun) (w)
pajdweg | ssauyoiyL yydaqg yidag sasen JaYj0 uabAxo apixoiq uoqJed aueyla sjoyalog Mmo|4 se9 auoz asuodsay sjoyalog
Apno|o SUONIPUOYD JBYIEIAN
< g 00°S) (D Baq) ainjesadwa |
*J9A0D 190 Ajeied oew.e) 0} anp a|qeodiAles saA £91000 dSM e dig
Jou | L ZSM “dey seb uiyym ajuojuaq o} anp ejep seb uiejqo o} . €00} - 000k (gu) puzpue)s aunsseid
s|qeun GozsM “dey seb usyoiq o) anp ejep seb punoib sAnejussaidal A 6€2000 dSM créll W49 00-91 - 0€-80 awl| pugpels
UIB)CO 0} 8|qBUN - #L ZSA :SUOIIPUOD PUNOIS) PUB SHUSWIWOD pajeiqied ON|ellag juawdinbz uoiBulyoury Josuibug

¢ Jo | 19’ys 810Z/¥0/91 :83eq ‘| SIA [JUBAT ‘) JISIA

paje|nojes aq jouued Buipooly suoz ssuodsay “Buissiw uolewIoul 8Uoz asuodal Jo wnieq _H_
Buidwes buunp papooy} Appueoyiubls suoz asuodsay _H_

0L < NN %G < NA %) < _H_ Budwes Buunp papooy Ajjny auoz asuodsay .
Mmol4 seo apIxoiqg uogJe) aueyjap J1a3em 03 yydeg 1Koy

A — f // abueyaiaju] podyo03g



8102/60/.¢ -®¥ep julld [d6-aBueyoiaiu| LOd¥00IS 6681 £00. :aseqeje( U9

ON VIN 9L 000 000 00'L 0,02 0202 000 000 000 000 000 000 (% 0S50 €2ZSM
OoN VIN 0L 000 000 00'L 0S°0¢ 0€°0¢ 000 000 000 000 000 000 0L oc'L 02ZSM
ON VIN 6€C 000 000 00'L 02°0C o0L0e 000 000 000 000 000 000 0S¢ 00'L 8LZSM
oN VIN €2C 000 000 00'L 0,02 0202 000 000 000 000 000 000 0S¢ 0s'L LLZSM
ON VIN G6°0 00'b 0S50 YLZSM
oN VIN zs'e 06'C 000 000 00'L 0502 0002 000 000 000 000 000 0S¢ 0s¢C ZLZSM
N/A wuw w w 09 SZH aid Apealg [eniu| Apealg Apeals | [emuj ed Apesjs | [enu oseq dog
aseg 191eM 3Inssalg
e 1onpoud jo 0} 0} (Awdd) (AIA %) (AIA %) (AIA %) lenuaiayig (aun) (w)

pajdweg | ssauyoiyL yidag yydeg sasen JaYj0 uabAxo apixoiq uoqJed aueyla sjoyalog Mmo|4 se9 auoz asuodsay sjoyalog

Apno|o SUONIPUOYD JBYIEIAN

. g 00°S) (D Baq) ainjesadwa |

"JOA0D JaA0 A|lelned oeuwle) 0} anp 8|qeodIAIss soA £91000 dSM 18 dig

Jou | L ZSM “dey seb uiyym ajuojuaq o} anp ejep seb uiejqo o} . <00} - 0001 (gu) puzpiers SInssald

a|jgeun gozsM ‘de} seb uaxolq o} anp ejyep seb punolb aaijeyussaidal A 6€2000 dSM Zrell W49 00-91 - 0£:80 awl] puz/ues

UIB)CO 0} 8|qBUN - #L ZSA :SUOIIPUOD PUNOIS) PUB SHUSWIWOD pajeiqied ON|ellag juawdinbz uoiBulyoury Josuibug

¢ jo Z19dys 810Z/¥0/91 :83eq ‘| SIA [JUBAT ‘) JISIA

paje|nojes aq jouued Buipooly suoz ssuodsay “Buissiw uolewIoul 8Uoz asuodal Jo wnieq _H_
Buidwes buunp papooy} Appueoyiubls suoz asuodsay _H_

0L < NN %G < NA %) < _H_ Budwes Buunp papooy Ajjny auoz asuodsay .
Mmol4 seo apIxoiqg uogJe) aueyjap J1a3em 03 yydeg 1Koy

A — f // abueyaiaju] podyo03g



8102/60/.¢ -®¥ep julld [d6-aBueyoiaiu| LOd¥}00)1S 6681 £00. :aseqeje( U9

OoN VN 960 000 000 00} or'zl 0z L1 0S¥ ov'L 000 000 000 000 00'} 0S°0 7LZSM
OoN VIN v0'€ 000 000 00°} 00°Gl ov9l 09°€ 0zl 000 000 000 000 0S¢ 0sz ZLZSM
ON VIN 002 06'L 000 000 00°} 0191 or'8l 0.2 0S°0 000 000 000 000 002 00} LLZSM
OoN VIN z6C 000 000 00} 09°GL 0981 08 00 000 000 000 000 00°€ 00°} 60ZSM
oN VIN SLT 000 000 00} 09°61 08'61 oc'l oL0 000 000 000 000 082 0L 80ZSM
oN VIN €8l A 000 000 00°} 0L°0Z 0661 0€0 0L0 000 000 000 000 002 00} 90ZSM
oN VN G6'C 082 000 000 00°} 0L°0Z 0Z'61 0¥'0 0L0 000 000 000 000 00°€ 002 €0ZSM
oN VIN vorr | [EHE| 000 000 00°} ooz | oroz 000 000 000 | 000 000 | ooo | o8l 08zl ZLiHg
oN VIN (4 122G 000 000 00} 08’6l 01’0z 0L'0 000 000 000 000 000 00°Z 006 90LHg
oN VIN sy | [N ooo 000 00'L ooz | oloz 0,0 010 000 | o000 000 | 000 | oozl 056 S0LHg
oN VIN IR 19°€ 000 000 00} 0Z'61 0,81 0z'L 080 000 000 000 000 0S°€ 00} vOLHE
oN VIN sz. | [JOUEH| ooo 000 00°} 06'6L | 0z'6) 0g0 020 000 | 000 000 | ooo | oot 0011 £0LHE
oN VIN voor | [EEEH| 000 000 00°} 0z0z | 086l 010 000 000 | 000 000 | ooo | oool 008 ZoLHg
oN VIN [V SZ'9 000 000 00} 010z 0661 0€0 000 000 000 000 00°Z 006 LoLHg

N/A wuw w w 09 SZH aid Apealg [eniu| Apealg Apeals | [emuj ed Apesjs | [enu oseq dog
aseq 19)e A ainssaid
¢ jonpoud jo 0} o} (Awdd) (AIA %) (AIA %) (AN %) leuaiaa (auy1) (w)
pajdwes ssauyoIy L yidaq yydaq sase9 Jayl0 uabAxo apixoiq uogJed aueyla ajoyalog Mmo|4 se9 auoz asuodsay ajoyalog
1SB2JaAQ SUOoNIpPUO) Jayleapn
. 5 g 00z (D Baq) ainjesadwa |
“AeM SDELLED Ul SIppN SaA 911000SdM 8q0id 8oBpaU|
yjeautapun 0L Hg ‘punodwod Aued Apaiyy ul 3so| #0ZSM “O|ld300)s . LoshiBUy se £001 - 600} (gw) puapers ainsseid
0} 8Nnp 8|qIssad0BUl 0ZZSM "Palesio dey seb teye usye) buipess seb A LveLL UV SEO 0€-91 - €260 swil puijpiers
‘dey seb uj ajuojusg -Z| LHg :SUOIHPUOD PUNOIS PUE SJUBWIWOD pajeiqied ON|ellag juawdinbz uoyBuyoury| sser Josuibug

¢ Jo | 19’ys 8102/60/L0 :93eq ‘8L0Z Joquiaydag :JuaAg ‘Z USIA

paje|nojes aq jouued Buipooly suoz ssuodsay “Buissiw uolewIoul 8Uoz asuodal Jo wnieq _H_
Buidwes buunp papooy} Appueoyiubls suoz asuodsay _H_

0L < NN %G < NA %) < _H_ Budwes Buunp papooy Ajjny auoz asuodsay .
Mmol4 seo apIxoiqg uogJe) aueyjap J1a3em 03 yydeg 1Koy

A — f // abueyaiaju] podyo03g



8102/60/.¢ -®¥ep julld [d6-aBueyoiaiu| LOd¥00)1S 6681 £00. :aseqeje( U9

ON VIN See 000 000 00T ov'9T 08'6T 09°€ 0cT 000 000 000 000 0S¢ 00T LTZSM
ON VIN g€ 000 000 00'L 0991 0.6l 00C 000 000 000 000 0s¢c 00°L 8LZSM
N/A wuw w w 09 SZH aid Apealg [eniu| Apealg Apeals | [emuj ed Apesjs | [enu oseq dog
aseg 19} \\ aInssald
e 1onpoud jo o} o} (Awdd) (AIA %) (AIA %) (AIA %) lenuaiayig (aun) (w)
pajdweg | ssauyoiyL yidag yydeg saseo J1aYj0 uabAxQ apixolqg uoqied aueyap ajoyaiog Mmo|4 se9 auoz asuodsay ajoyaiog
1SB2JANQ SUOIIPUOY Jayyeap
p 5 g 0021 (D Baq) ainjesadwa |
"Aem abelJed Ul s|ppn S8\ 911000SdM 8g0.d 8oepelU|
yjeautapun 0L Hg ‘punodwod Aued Apaiyy ul 3so| #0ZSM “O|ld300)s . LosklpUy se £001 - 600} (8w) puzpels anssaid
0} anp 9|qISS820BUI 0ZZSM "PaJeslo de) seb Jaye uaye) Buipeas seb A LveLL [euy €9 0€:91 - €260 awl] puj/els
‘dey seb uj ajuojusg -Z| LHg :SUOIHPUOD PUNOIS PUE SJUBWIWOD pajeiqied ON|ellag juawdinbz uoyBuyoury| sser Josuibug

¢ jo Z19dys 8102/60/L0 :93eq ‘8L0Z Joquiaydag :JuaAg ‘Z USIA

paje|nojes aq jouued Buipooly suoz ssuodsay “Buissiw uolewIoul 8Uoz asuodal Jo wnieq _H_
Buidwes buunp papooy} Appueoyiubls suoz asuodsay _H_

0L < NN %G < NA %) < _H_ Budwes Buunp papooy Ajjny auoz asuodsay .
Mmol4 seo apIxoiqg uogJe) aueyjap J1a3em 03 yydeg 1Koy

A — f // abueyaiaju] podyo03g



