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THE POWER HALL: WALLS - REPAIR METHODOLOGY

ASSESSMENT

Conisbee carried out a detailed inspection of the Power Hall walls in early 2019 at the
request of The Science Museum Group with the aim of evaluating their condition and
structural integrity coupled with the provision of outline repair recommendations. Our initial
inspection was carried out from ground level with the aid of binoculars.

The Power Hall and Gantry were scaffolded and enclosed in 2019 as part of the Power Hall
repair project. Following a pause in the progress of this project we completed a
supplementary inspection of the Power Hall from the scaffold in early 2020.

Our observations and recommendations are detailed in our Structural Appraisal and
Feasibility Report which may be summarised as follows:

e The Power Hall walls comprise red bricks laid in lime mortar in English Garden Wall
bond. Relatively soft, low durability, high porosity red bricks are used in all areas
and appear to be consistent through the walls which are ~600mm thick in most
areas, increasing to ~750mm at piers and abutments. Bullnose profiled red bricks
are provided at piers around structural openings and canted engineering bricks are
provided at the plinth course.

« Sandstone and gritstone copings cap the parapets on all elevations, with further
stone detailing provided at sills, carriage stones and bollards. Sandstone units form
the upper part of the cornice at the south and east elevations, with profiled gault
clay bricks forming the lower portion.

* The brickwork generally has suffered from a poor preventative maintenance regime
over a substantial period of time, almost certainly pre-dating its ownership by the
Science Museum Group. Although it remains in acceptable and serviceable
condition in most areas, localised deterioration has occurred together with damage
to isolated bricks on all external elevations, mainly spalling caused by successive
wetting and freezing exacerbated by the application of cementitious pointing over
the elevations. Localised leaking gutters has saturated the brickwork in some areas,
increasing its susceptibility to frost damage and causing lime to leach from the
mortar

* The worst areas of damage are concentrated at the west elevation and at low level
on the south elevation, consistent with greater exposure to water run-off and driving
rain. The apparently random location of other damaged bricks most probably
relates to inconsistent manufacturing standards during firing with some bricks being
exposed to higher temperatures (and therefore being more durable) than others.
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« Localised cracking is evident which in some locations may have resulted from
stresses in the brickwork arising from macro-structural movement of the walls
discussed above together with thermal and moisture related expansion of the
lengthy north and south elevations.

» The internal faces of the external walls generally remain in good condition having
avoided exposure to weathering. However Isolated defects are present including
loose bricks adjacent to former sliding door fixings and areas where saturation due
to gutter leakage has caused localised brickwork deterioration.

Sampling and testing of mortar has subsequently been undertaken to understand its
composition, to aid our subsequent structural analysis, and to inform repair specifications.

MONITORING & ONGOING ASSESSMENT

Global movement in the external brickwork envelope is readily apparent and a verticality
survey has shown that both the north and walls lean northwards by approximately 140mm at
their middles, decreasing to a negligible amount at their ends where they are restrained by
the east and west walls of the building.

Chases have been cut in the external face of the north elevation to accommodate the
Gantry which suggest that at least some of this movement occurred shortly after — or
perhaps during — the Power Hall’s construction, with further movement occurring
subsequently. It is probable that the Gantry provides a degree of support to the Power Hall
and that stresses arising in the north elevation are diffused into areas of the surrounding
brickwork and absorbed by the relatively flexible lime mortar. The close proximity of some
elements of the Gantry to the Power Hall north elevation, notably the south girder, may have
amplified brickwork deterioration and has complicated inspection, repair and protection of
the fabric from the elements.

Although much of the observed movement appears to be longstanding it is not yet known
whether progressive movement is occurring, therefore live monitoring of the structure has
been underway for several months and will remain ongoing until the refurbishment and
repair works are complete. The movement monitoring data acquired to date will inform any
recommendations for remedial measures to address the long-term macro-stability of the
structure, however the data acquired to date indicates that movement is minor and
additional structural interventions will be unnecessary.

The loading condition of the walls has remained unchanged for a considerable period of
time and will not be significantly altered by the proposed permanent works. Temporary
removal of the roof finishes will, however, significantly reduce the vertical loads and by
implication the friction restraints at the roof truss bearings. Restraint to the wall will
therefore be temporarily reduced until the finishes are reapplied, therefore live movement
monitoring will continue during the construction phase.

RECOMMENDED ACTIONS & REPAIRS

The essential repair of localised defects to the Power Hall walls has been identified following
our detailed inspection and assessment (see Conisbee drawings 180426-CON-PH-XX-DR-
S-3100 to S-3105 which include a detailed conservation specification for each element of
repair work required):
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The maijority of fabric repairs comprise replacement of excessively decayed bricks
with matching new or reclaimed bricks, indent repairs to deteriorated cornice
stonework, crack repairs using stainless steel helical bars and repointing works.
Agreement will need to be reached as to the extent of colour and texture match to
be achieved.

Diagonal cracking of brickwork was observed in a number of locations, most
typically around structural openings where stress concentrations arising from
thermal or structural movement tend to become concentrated. None of the cracking
noted appeared to exceed 3 — 4 mm in width and localised repair and reinforcement
should be sufficient to stabilise these areas.

Cementitious pointing has failed in some areas and now requires replacement with
a suitably specified lime-based mortar with compatible characteristics to the historic
mortar. This specification has been closely informed by the mortar testing data
which has been undertaken. The brickwork behind the south girder of the Gantry is
deeply eroded and although access is somewhat difficult repointing should be
attempted during the works programme.

In other areas the cementitious pointing remains well bonded and is not causing
damage to the fabric, therefore universal removal is not recommended so as to
avoid further damage to the soft brickwork.

A number of isolated bricks have previously been replaced, particularly on the north
elevation. Little attempt has been made to achieve good colour and textural
matches in the new materials and replacement might be considered, however
further damage to surrounding bricks is possible during this process and we would
not recommend proceeding in this way.

We recommend reinstatement of the locally missing bricks in the north wall of the
Power Hall which have been removed to accommodate M&E services penetrations
with bricks matching the size, colour and texture of the existing brick as closely as
possible. Any areas of brickwork that may be unavoidably damaged following the
removal of redundant M&E equipment will be made good by plugging with a 1:3
lime:sharp sand mortar mix including an admixture of brick dust matching the colour
of the existing brick as closely as possible and finished flush with the brick surface.

Samples of each of the proposed masonry repairs, including the cornice and coping
stone repairs, are to be completed for review and approval by Conisbee and the
wider team before general repairs are carried out.

Remedial works in relation to the macro-stability of the structure are not currently
anticipated. In the event that further or progressive movement is identified during
the monitoring period additional measures such as provision of a mechanical
connection between the roof truss bearings and the brickwork may need to be
considered. With reference to our companion report on the roof structure
reinstatement of some lost connections between the roof trusses and the central
column heads would also be needed to form a linkage between the north and south
elevations.

Parts of the above ground drainage system are in poor condition and wall
dampness is evident in various areas. These defects will be addressed by renewal
and upgrading of the entire system.

In line with best conservation practice for a Grade |l listed heritage asset such as
this our approach will be one of minimal intervention. Where intrusive repairs are
deemed necessary to maintain durability and structural performance they will be as
sympathetic, transparent and honest as possible so as to allow the story of the
Power Hall and its relationship to the Gantry and the wider site to be clearly read.
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All specified remedial work will be developed in conjunction with the Science
Museum Group and MCC'’s Conservation Officers recognising the listed status of
this significant structure.

Following the implementation of essential repairs an appropriate program of
protection and routine maintenance will be developed and implemented to mitigate
further deterioration.

Page 4 of 4



ld

00TE-S-dA-XX-Hd-NOD-9¢¥081

uoIsIney ON Buimelq
9cvosl (feusaju]) uorens|3 yinos
!

ON 198%01d sireday |[eH Jamod
MS Jaauibug 9L

Nd umeiq
181Sayouep
WVOSLT 9[eds wnasny Aisnpu| % adualos
6T0C%2a 9redg 103l01d
AAVNINITIHd

snyels Buimelq

3N"00°93(gSIUOD MMM
9999 00// 020 8uoydsfaL
HAT TN uopuo 1S ploJo G-T

U2IMION « 9bpuqued « uopuo]

s19auibuz 119 Buynsuo)n
s19auibug Jeinjoniyg Buynsuo)n 7 Mmﬁw.ﬁ — —O“ v
°

}o8yd umeiq

uonduosaqg areq AayY

MS Nd

JANSSI € 3OVIS 6T°¢T'90 1d

NOILONHELSNOD d04 10N

MO T34 iﬁnNI.LNOO

S1INIOC
d3aoy3
1NIOd3d

AHOMMOIHg
3S001 aling3d

!

S1N

‘NV'1d AdA

TCTP-S-4A-XX-Hd-NOD-9¢¥08T
'Odd d3d SV INIJW3IDHOINITY
LNIOCd3g ONISN SMOVYHO divd3d

SYI14d9d d39VvIANva
‘ONOS~ 3OV1d3d ANV
MHOMMOIEG LNIOd3d

313N SYO

AVdSId

N\

A\ |

]

I

N

"IN08V kg\_:lf)NI_LNOO

']

1S3AM

JANVYL 1H0ddNS
H400d 40 ALIXId 31VOILSIANI

AVdsia

ONIdv3d
1V XHdOMMOIdg a1ing3d

TCTy-S-d4A-XX-Hd-NOD-9¢v08T
'Odd d3d SV INJWNIOHO4NITH
1NIOrd34 ONISN Y3INHOD

1V MOVHD TVvIILH3IAN dIvd3d

HHOMMOIEE LNIOd3d

T

Yabi

AVdSIA

D_HM_

V

"ATNO SNOISNINIA NILLIIM TSN 'INHO4 TV LIDId J0
d3dVd 43HLI3 NI ONIMVYEA SIHL NOd4 31vOS LION Od ¢

SNOILVOIdID3dS ANV SONIMVYYHA 1SI1vI03dS
ANV SH3IINIONT ‘S1OTFLIHOYY LNVATIIIY 11V
HLIM NOILONNCNOD NI dv3d 39 OL SI OSNIMYHA SIHL - T

S31O0N TVHINTO


AutoCAD SHX Text
tank

AutoCAD SHX Text
tank

simon.wilkinson
Cloud

simon.wilkinson
Callout
REPOINT BRICKWORK

simon.wilkinson
Callout
REBUILD BRICKWORK AT BEARING

simon.wilkinson
Callout
INVESTIGATE FIXITY OF DOOR SUPPORT FRAME

simon.wilkinson
Cloud

simon.wilkinson
Callout
REPOINT BRICKWORK AND REPLACE ~50No. DAMAGED BRICKS

simon.wilkinson
Callout
REPAIR CRACKS USING BEDJOINT REINFORCEMENT AS PER DRG. 180426-CON-PH-XX-DR-S-4121

simon.wilkinson
Highlight

simon.wilkinson
Highlight

simon.wilkinson
Cloud

simon.wilkinson
Callout
REPOINT ERODED JOINTS

simon.wilkinson
Cloud

simon.wilkinson
Cloud

simon.wilkinson
Callout
REBUILD LOOSE BRICKWORK

simon.wilkinson
Text Box
3100

simon.wilkinson
Text Box
Dec 2019

simon.wilkinson
Text Box
06.12.19

simon.wilkinson
Text Box
STAGE 3 ISSUE

simon.wilkinson
Text Box
Repairs

simon.wilkinson
Text Box
PRELIMINARY

simon.wilkinson
Highlight

simon.wilkinson
Callout
REPAIR VERTICAL CRACK AT CORNER USING BEDJOINT REINFORCEMENT AS PER DRG. 180426-CON-PH-XX-DR-S-4121

simon.wilkinson
Polygon

simon.wilkinson
Line

simon.wilkinson
Polygon


ld

T0TE-S-dA-XX"Hd"-NODJ-9¢2¥081

uoISIney ON Buime.q
9¢v08l  (jeusoyu)) suonens|3 1SaM pue 1sed
ON 103/0.d sireday |[eH lemod
MS Jaauibug 9L

Nd umeiq
"191SayoueN
VOSLT  9[eds ‘wnasny Ansnpu| % aoualos
6T0C %2  9{red 109l01d
AAVNINITTTFEd

snyels buimeiq

3N"02°93QgSIU0D MMM
9999 00./ 020 8uoydajal
HAT TN uopuoT 1S pIojO G-T

UOIMION « 96puquied « uopuo]

s19auibug |IA19 Buynsuon
si19auibug jeinjonpg Buiynsuon 7 woﬁm.ﬂ — —O“ v
°

NoayD  umeiq

uonduoasag aleq A9y

MS Nd

ANSSI € IOVILIS 6T°¢T'90 T1d

NOILONHULSNOD ¥d04 10N

"ATNO SNOISNINIA NILLIIM FSN "'INHO04 TVLI9OId J0
d3dVd d3HLI3 NI ONIMVYA SIHL INOY4 FTVOS LON Od ¢

SNOILVII4I03dS ANV SONIMYHA LSIVIO3dS
ANV SY3IINIDONT ‘SLOTILIHOYY LNVAITIY 11V
HLIM NOILONNCNOD NI dvad 39 OL SI ONIMVHA SIHL - T

SHO1d9 M3N "'ON09~

404 MOTTV - XHdOMMOIHg
d3AvO3Ad ATIAVIH JOV1d3d

ST 3TVOS

NOILVAT13 LSIAM

S 10

AOVHO

INIOd3Y N—

<

[ele)
T

[

=

™~

SHOIY4
ONISSIN/AIOVINVA
‘ON9 3071d3d

SHIIY49 d39VIAvA
‘ONS 30V1d3d ANV
MHOMMOIEE LNIOd3d

0o

l

SONIXId
1NvANNd3d
‘ON9 IAON3YH

o

)

MHOMMOIdd alling3d

il

—

B

0oo0o0o0oo0;

/)

S31O0N TVH3INIO

Vs

J

7/

Vs

ST ATVOS

NOILVAZ13 1SVvd

SHOVHID INIOd3d

S1N

‘NV'1d A3

TZTY-S-dA-XX-Hd-NOD-9¢¥08T
'OdAd d3d SV LNINIDHOINITY
1NIOrd3d ONISN XOVHD dIvVd3d

ANAN

]

NN \N

“\

[




Zd ¢0TE-S-¥A-XX-Hd-NODJ-921081
uoISIney ON Buime.q
9cvo8l (reusajup) uorens|3 YLoN
ON 193[0id sireday |[eH Jamod
MS Jaauibug 9L

Nd umeiq
"191SayoueN
VOSLT  9[eds ‘wnasny Ansnpu| % aoualos
6T0C%22a areqQ 109l01d
AAVNINITIHd

snyels buimeiq

3N"02°93QgSIU0D MMM
9999 00./ 020 8uoydajal
HAT TN uopuoT 1S pIojO G-T

UOIMION « 96puquied « uopuo]

s19auibug |IA19 Buynsuon
si19auibug jeinjonpg Buiynsuon 7 vwﬁm.ﬂ — —o“ v
°

NoayD  umeiq uonduosaq areg A9y
MS Nd JdNSSI € 39VILS 6T¢T'90 1d
o) | )| ad3daayv sdivd3d T1¢'80°'8T ¢d

NOILONHULSNOD ¥d04 10N

TCTy-S-d4A-XX-Hd-NODJ-9¢¥08T 'Odd
d3d SV INIW3OHO4NIFd LNIOrd3d
ONISN d3ld 1V MOVYHO dIvd3d

[e]e]

MO1d9 ONISSIN 30V1d3d

S1N

‘NV'1d A3

N

S3DINY3S 40 TVAOW3IY
ONIMOT104 SNOILVH1LINId TIVM
1V SMOIdd ONISSIN J1LV1ISNITY

O= ¢

i

L

'@/\OQV a3INNILNOD

1Sv4d

G

'M$738 a3InNnNI1LNOD

00

d3id
1V YHOMMDIH9 LNIOd3d

d3ld
1V XHOMMOId9 LNIOd3d

00

"ATNO SNOISNINIA NILLIIM FSN "'INHO04 TVLI9OId J0
d3dVd d3HLI3 NI ONIMVYA SIHL INOY4 FTVOS LON Od ¢

SNOILVII4I03dS ANV SONIMYHA LSIVIO3dS
ANV SY3IINIDONT ‘SLOTILIHOYY LNVAITIY 11V
HLIM NOILONNCNOD NI dvad 39 OL SI ONIMVHA SIHL - T

S31O0N TVH3INIO

NOILV1393A IAONTH

S3OINY3S 40 TVAOW3IY
ONIMOTIOH NOILVH1INId TIVM
1V SMOId9 ONISSIN J1V1ISNITY

1SAM



ed €0TE-S-dA-XX"Hd"NODJ-9¢¥081

uoISIney ON Buimelq

9¢Zv081 (leusalx3) uoneAs| YINos

ON 103/0.d sireday [reH J1amod

MS Jaauibug Sl
MS umelq

l31sayoue

TVOSLT 9eds ‘wnasny Ansnpu| % adualos

6T0Cc22a areQ 109l01d

AAVNINITILd

snyels buimeiq

s19auibuz IA1) Buyinsuon
s199ulbuz Jeanjonsg Buynsuo)

N"09'23a(SIU0I MMM
9999 00/, 020 auoydajaL
HAT TN UOPUOT 1S PIOYO G-T

yoimiop « abpuque)

99QSIU0D

. UOpuoT

NoayD  umeiq uonduosaq areq AsyY
MS Nd JNSSI € A9VILS 61¢T'90 Td
o) | o) d3daayv sdlvd3d T1¢'80°'8T ¢d
o) | )| a3day sdivd3d 30INd0OD ¢2°€0°'T¢ €d

NOILONHULSNOD d04 10N

‘mo 134 Gf)NI.LNOO

BARG 0w ﬁ.un.

T3NVd 40 %0¢ LNIOd3d
® SMOIdd 'ONST 30V1d3d

1NIOd3d %00T

T13NVd 40 %0T LNIOd3d

S avoy
100d¥3AIT

13Nvd 40

SHIIY9 'ONC
30V1d3d

%0T LNIOd3d

1NIOd3d %00T

13NV 40 %0T LNIOd3d
® SYUOldd 'ONOT 32V1d3d

1NIOd3d %00T

713NVd 40 %0T LNIOd3d
® SYMOldd 'ONOT 30V1d3d

1NIOd3d %00T

13Nvd 40

%0¢ LNIOd3d

® SYUJldd 'ONOC 30V1d3d

1NIOd3d %00T

713NV 40 %0¢ LNIOd3d

® SYUJlYd 'ONOE 3DV1d3d

1LNIOd3d %00T

S1N

‘NV'1d A

T13NVd 40 %0¢ LNIOd3d
® SYMOldd 'ONOE 30V1d3d

1INIOd3d %00T

13NVd 40 %0¢ LNIOd3d
® SYUOldd 'ONOE 3DV1d3d

1NIOd3d %00T

13NV 40 %0¢ LNIOd3d )
® SHDlYd 'ONOC 30V1d3d

T13NVd 40 %0¢ LNIOd3d
® SMOIdd 'ONST 30V1d3d

13NVd 40 %0S LNIOd3d
¥ SMOIdd 'ONOY 30V1d3d

"IN08YV HnNI_LNOO

€ N . . N . \ . 7 . 7 . . . 3
1 1 1 1 1 1 1 1 1
1 1 1 1 1 1 ﬁ 1 1 1
. . . . . "23dS S.LOALIHOYY OL . . . '
ONIXI4 IAONTY S3HSINIA IAILVYHOO3A ONIXId IAONTH ONIXId IAON3H
OILYoIadS SlonLo 31V 1d VLN "ATIVH3NIO IOINHOD
_ 40 SIOVHINS AISOdX3 OL ONILNIOd3 %00T
NOILVL1IDIA IAOWI OL MHOMMOI¥E NVITD _ SONIXH v Lv3dL ANV NvE1O SONIXI4 IAOWIY HO4 MOTIV '0ZT7-S ONIMYHA NOILYAZT3 HLNOS NO
ONZ IAOW3Y 338SINOD d3d SY a3MIVd3 S3NOLS ONIOD 40 INIOd3 %00T

1NIOd3d %00T

05 T D 7, M Ml 1 5 A A IS M B S Y
g ?ﬂu*c

S i

T

T13ANVd 40 %0€ LNIOd3d

T1ANVd 40 %SE LNIOd3d

® SMOIdd 'ONOE 30V1d3d

1NIOd3d %00T

13NVd 40 %SE LNIOd3d

® SMOIdd 'ON09 30V1d3d

SM21¥g NIond
3ISONTING 'ON8 3DV1d3d

AHOMMOIEG @
INOLS ‘M14d LNIOC LNIOd3d

Wil

| i)

o o) D AN A %5:&
STl

® SMOIdd 'ONOE 30V1d3d

TZTY-S-dA-XX-Hd-NOD-9¢¥08T
'Odd d3d SV SMOVHD dIvd3d

13NVd 40 %0Z LNIOd3d

® SM0Id9 'ONOY 30V1d3d

1NIOd3d %00T

13NVd 40 %0Z LNIOd3d
® SM0Id9 'ONOC 30V1d3d

1NIOd3d %00T

39 Ol SNHL daxdviN
S3INOLS IIJINHOD IAILDO343d

T13ANVd 40 %0Z LNIOd3d

® SYMOlYd 'ONOT 30V1d3d

1NIOd3d %00T

SHOIYd 'ON0S 30V1d3d

1NIOd3d
% 00T

— /\

ISONTING 'ONOT

"ONI SMJ1d9 "ONOE 30V1d3d

- L m---

5 i » . T —— 1 - 1 1 B 1 [/

| | | | | | | L] | | | | |

1 / 1 \ \ 1 \ 1 1 \ \ 1 1 1 \ \ 1 / \\

L} L} “ 1 1 1 \ 1 ] 1 ] 1 # ﬂ 1 1 ]

ONIXI4 IAONIY SONIXIH ﬁ
. SONIXI4 ONIXId IAOWIY SONIXIH
ONZ IAOW3Y ONZ SIAONIY ONIXI4 INOW3H INIOd3Y 'ONE IAOWIY NOILV.1393A IAOWIY
T2T¥-S-da-XX-Hd-NOD-92+08T

SONIXId

‘ONZ IAONZY

"ATNO SNOISNINIA NILLIIM SN 'NHO4 TVLI9OId J0
d3dVd d3HLI3 NI ONIMVYEA SIHL INOd4 37vOS LON Od

SNOILVOI4I03dS ANV SONIMVYHA LSITVIO3AdS
ANV SYIINIDONT ‘SLOTILIHOYY LNVAITIL 11V
HLIM NOILONNCNOD NI dv3d 39 OL Sl OSNIMYYHA SIHL

NOILVY1393A IAONTSH

T

S31O0N TVHINTO

'Od0d d3d SV XOVYHO divd3d

TZ¢TP-S-dA-XX-Hd-NOD-9¢108T
‘940 d3d SV MOVHO dIvd3d

NOILV1393A IAONTH

NOILV1393A IAONIA

ONIXI4 IAONIH

%00T

NOILVATTI HLNOS NO
S3NOLS ONIdOD 40 LNIOd3d %00T

1NIOd3d
%00T

% 0S
1NIOd3d

1NIOd3d
%00T

LINN INOLSANVS M3IN HLIM
d3advid3d 39 OL NOILVATTE

H1NOS 40 AN3 1S3aM 1V
ANOLS 3DINJOD 3AILO343d

"ATIVHINTO 3DINYHOD

Ol ONILNIOd3Y %00T

404 MOTTV '0ZT¥-S ONIMYHd
339SINOD d3d SV d3dIvd3d
39 Ol SNHL AaxdviN
S3INOLS 3IOINH0D IAILDO343d




ed Y0TE-S-dA-XX"Hd"NODJ-9¢¥081

uoIsinay oN Buimeiq

92v08L  (jewieix3) suonens|g 1sam 9 1seq

ON 103/0.d sireday |[eH Jamod
MS Jaauibug Sl
MS umeiq SIN
ISESISTEN 'NV1d AT
TVOSLT 9[eds ‘wnasny Ansnpu| % adualos
6T0C2%2a areQ 109l01d
AJVNINIT3Hd

snyels buimeiq

3N"02°93(gSIUOD MMM
9999 002/ 020 8uoydsaL
HAT TN uopuo 1S pIojO S-T

UOIMION « 86puque) « uopuo]

s19auibuz IA1) Buyinsuon
s199uibu3 jeuanjoniyg Buynsuon 7 OOQW.H — —O“ v
°

G/ T 3VOS
MoayD umelq uonduosag are Aoy
2ZT-S-4A-XX-Hd-NOD-92#08T "9dd o mkz_owmm__,_w__w“_.mm
— INIOd3Y d3d SV LNIWIDHOSNITY INIOra3g
Ms Wd ANSSI € 3OVLS 61¢190 1d 7331S SSTTINIVLS "ONI SNIOND
- 40 9NIATING3Y TVILYVd 404 MO 1TV
10) )| d3aav sdivd3d T12'80'8T ¢d - 314 "ONOOT 40 Od IOV 143
) 0| d3aav sHIvd3ad IADINH0OD 22°€0°Te €d '

A1v1d VL3N
40 S30V4dNS d3S0dX3
1V Lv3d1l ANV NV310

NOILONYLSNOD ¥04 1ON

31V1d VL3N
40 S30V4dNS d3SOdX3
TV Lv3d1l ANV NV310

TZ¢TP-S-d4A-XX-Hd-NOD-9¢v08T
'Odd d3d SV LNJWIOHOSINITH
1331S SSTTINIVLS/M

ADVHO TVOILYIA dIvd3d

1INIOd3d

SMOlId9 'ON¢ J0V'1d3d

OO ORI DI APPSO IOND

SHOIH49 'ONOT 3OV1d3d

SHIIH9 'ONCZT 3O0V1d3d

0ZTY-S-dA-XX-Hd-NOD-9¢¥08T
MO1d9 30V1d3d 'OdAd d3d SV dIvd3d LN3JANI IANOLS 1INIOd3d

SINIOC INOLS
ONIdOD 11V INIOd3d

0ZTY-S-4A-XX-Hd-NOD-9¢708T
'Odd d3d SV dIVd3d LN3JANI INOLS

ST ATVOS

NOILVAT1d 1SV4

1INIOd3d
SONIXId ‘aling3d
‘ONE IAOWIY SONIXId ANV dvd d3dd3diNg Lv3dl INIOd3d
INIOd3d 'ON9 IAON3Y MHOMMIIEE ITLNVASIA ATIVOOT

LNIOC LNIOd3d

' _ e Y S
i , ‘ INIOd3Y

SHOIHd
‘ON9 30V1d3d

AOVHO INIOd3d

, SONIXIH
"ONZ IAON3N
V34V a3avHs INIOd3Y
NI ONILNIOdIY %05 MOTTV o : -
INIOd3Y e
INIOd3Y

"ATIVHINTO 3DINHOD

OL1 SONILNIOd3d %00T

404 MOV '0¢Ty-S ONIMYAA SINIOC me__._m_mq._n._Zm__wm_uw_M
3J34SINOD d3d SV d3dIvd3d

39 OL SNHL daxdvin

S3INOLS IDINYOD IAILO343a

NOILV1I9D3IA IAONTIH SONIXIH MOVHD S1INIOC ANOLS
NOILV1I9D3IA IAONTH 'ONE IAONTY ONIXId IAONISH INIOd3Y 9NIJOD TV LNIOd3Id

ONIXId IAONTH

ONIXId4 IAONTY "ATIVHINTO 3DINHOD

OL ONILNIOd3d %00T

SINIOC INOLS -G-MA-XX-Hd- - 404 MOTTV '0¢Ty-S ONIMYHA
TZTy-S-d4A-XX-Hd-NOD-9¢v08T

ONIdOD 11V LNIOd3d ‘0Yad ¥3d SY MOVHD dIvd3y J3GSINOD d3d SV d3dIvd3d

39 O1 SNHL A3aXdviN

SANOLS IJINHOD IAILO343d

"ATNO SNOISNINIA NILLIIM SN 'NHO4 TVLI9OId J0
d3dVd d3HLI3 NI ONIMVYEA SIHL INOY4 JFTvOS LON Od ¢

SNOILVOI4I03dS ANV SONIMVYHA LSITVIO3AdS
ANV SYIINIDONT ‘SLOTILIHOYY LNVAITIL 11V
HLIM NOILONNCNOD NI dv3d 39 OL SI OSNIMYHA SIHL - T

S31O0N TVHINTO



¢d SOTE-S-dAd-XX-Hd-NODJ-9¢v081

uoISIney ON Buimelq

9Zv08l (leusa1x3) uoneAs|3 YyuoN

ON 103/0.d sireday ||eH Jamod

MS Jaauibug Sl
MS umelq

l31sayoue

TVOSLT 9eds ‘wnasny Ansnpu| % adualos

6T0C2%2a 8reQg 109l01d

AAVNINITIHd

snyels buimeiq

N"09'23a(SIU0I MMM
9999 00/, 020 auoydajaL
HAT TN UOPUOT 1S PIOYO G-T

yoIMIoN - abplque) « uopuo]
s19auibuz IA1) Buyinsuon
s199ulbuz Jeanjonsg Buynsuo) 7 vogm.ﬂ — —O“ v
°

NoayD  umeiq

uonduosag areq A9y

MS Nd 3dNSSI € I9VLS 6T1°¢1'90 1d

0)/| o)/ d3dav sdivd3d T2'80°'8T ¢d

NOILONYLSNOD ¥04 1ON

SMO1d9 'ON¢ZT 30V1d3d

ONIXId IAONTH

TZTYy-S-dAd-XX-Hd-NOD-9¢¥08T

'OdAd d3d SV LINFWIDHOLNITY
7331S SSTAINIVLS ¥04 MOTTV 'NIONO
1V XHOMMDIFE aTiNg3d AT1vOO0T

1NIOd3d

NNI1LNOD

"Tmo 138 d

SONIXId4 ‘oug IAON3H

SONIXId "oug IAONTH

"ATNO SNOISNINIA NILLIIM SN 'NHO4 TVLI9OId J0
d3dVd d3HLI3 NI ONIMVYEA SIHL INOY4 JFTvOS LON Od ¢

SNOILVOI4I03dS ANV SONIMVYHA LSITVIO3AdS
ANV SYIINIDONT ‘SLOTILIHOYY LNVAITIL 11V
HLIM NOILONNCNOD NI dv3d 39 OL SI OSNIMYHA SIHL - T

S31O0N TVHINTO

1NIOd3d ANV SS3d11Nnd
1V dVv9O MOvd 31VIS

S3IDIAY3IS 40 TVAOW3IY

ONIMOT104 NOILVH1INId TIVM
1V SMOIdd ONISSIN 31LV1ISNITH

SANOLS 9ONIdOD ANV SHOIH9
ONILSIX3 ONISN-3d NANTd
dliNg3d ANV 13dvdvd ONINV3T
10NJ1SNOD3IA ATIN43HVO

1NIOd3d

HOYV IA08V TINVd
NI SMDI1d9 "ONOE
X0dddv 30V1d3d

S3IJINY3S 40 TVAONIY
ONIMOT104 SNOILVH1INId TIVM
1V SHOIdd ONISSIN 3LVLISNITFY

1NIOd3d

SYI1d49 'ON9 30V1d3d

1NIOd3d

SHOIdd 'ONE 30V1d3d

1INIOd3d

S3IHOYVY
‘ML1d 13aNVd

NI SMDI49 'ONOE
XOdddV 30V1d3d

INIOd3d

SHOIdd 'ON8 A0V'1d3d

X0Odddv IAON3A

SONIXId 'ONCT

\

1INIOd3d

JONVOIANDIS NOILVAHYISNOD
NHIANOD - AH13XOVHd LNVANNd3d

SHOIdd
‘ONOZ 30V1d3d

MOId9 'ONT 30V1d3d

SHOId4d 'ONZ 30V1d3d

MD1dd 'ONT 30V1d3d

P B

SHOId4d 'ONvy 30V1d3d

\
o\ N

N\

1INIOd3d

Al

SHOIH9 'ONvy 30V1d3d

ONIXId IAONTH

ONIXI4 IAONIH

0ZTY-S-4A-XX-Hd-NOD-9¢708T
'Odd d3d SV dIVd3d LN3IANI INOLS

INIOd3d

SYOId9 'ON8 30V'1d3d

379ISS30IV HIANFHIHM d3AdIO
ANIHIE XHOMMOI1dg INIOd3d

S1N

‘NV'1d AdA

SONIXId4 ‘ouy IAON3A

SONIXId 'ONZ IAONTH

LNIOd3d SHOId9 'ONY 30V'1d3d

SYOI1dd 'ON8 30V1d3d

SHIIY9 'ON¢Z 30V1d3d

SHIIH9 'ONY 30V1d3d

(e mvu
RYLSAYV S

SHOIY9 'ONE 30V1d3d

1NIOd3d

SHIIH49 'ONCZ 30V1d3d

SONIXId "ouy IAONTH

AD1dd

‘ONT 30V1d3d

N IIIII

SONIXId "'ONZ¢ IAON3IH

D!

A |

1NIOd3d

SHIIY9 'ON9 30V1d3d

1INIOd3d

"IN08YV 5/7NI.LNOO

F1dISS3DIV dIAFHIHM d3ddID
ANIHIg XHOMMOIdd LNIOd3d

1NIOd3d

SINIOC ONIdOD
13dvydvd TV INIOd3d

MOI1d9 'ONT 30V1d3d

SHOId9 'ON¢ 30V'1d3d

SONIXI4 '0u9 IAON3IH

SHOId9 'ONY 30V'1d3d

SHI1d9 'ON9 3DV1d3d

SHOIH49 'ONCZ 30V1d3d

XMO1d9 'ONT 30V1d3d

SHOIY9 'ONY 30V1d3d

SONIXId4 "oug IAONTA

S1INIOC ONIdOD
13dvdvd 11V LNIOd3d




