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No. P-63013/07/2017-Mod-I/BSF ) 22! ~ 20
Government of India Ministry of Home Affairs

Directorate General Border Security Force
(Prov Dte: Mod Cell)

(Fax: 011-24367683)
Block No.10, CGO Complex,
Lodhi Road, New Delhi-03

Dated, the 2. July 2019

To,

DsG : AR (through LOAR), CISF, CRPF, ITBP, SSB, NSG & BPR&D

Sub: Forwarding of QRs and Trial Directives of OFC Based
Intrusion Detection System (ZB DAS)

Find enclosed herewith QRs and Trial Directives of “OFC based
intrusion detection system (ZB DAS)” as per appendix ‘A’ and ‘B’ duly
finalized by Sub group of technical experts and approved by DG BSF for your
information and necessary action please.

Encl : As above

andra Budakoti)
y. Inspector General (Prov)
FHQ BSF, New Delhi

Copy to :-

1. SO (IT), . You are requested to host the above QRs and
North Block MHA, TDs on MHA website please.
New Delhi

2. ITCell :  You are requested to host the above QRs and
FHQ BSF, TDs on BSF website please.
New Delhi

3. Comn & IT Dte : W.r.t. your UO No. 1329 dated 17t May

Eqgpt Section 2019.

)



Directorate General Border Security Force
(Prov Dte: Mod Cell)

Expression of Interest
Dy. Inspector General (Ord)
HQ DG BSF, Prov Dte (Ord Sec)
Block No. 10, CGO Complex
Lodhi Road, New Delhi
(Tele/Fax No. 011-24367683)
Mail id: comdtord@bsf.nic.in

The Sub-group of technical experts on surveillance equipment constituted by MHA vide their
letter No. IV-17017/18/2001-Prov-I dated 05 Jul 2002 held its meeting at BSF HQ on 15" May 2019
and 31* May 2019 to formulate the QRs of OFC based Intrusion Detection system (ZB DAS).

After detailed deliberation the referred Sub-group of technical experts has formulated the QRs
and TDs of OFC based Intrusion Detection system (ZB DAS) on 31* May 2019 which are as under:-

SCOPE OF WORK, USER REQUIREMENTS AND TECHNICAL EVALUATION

o DOCUMENT (ZB DAS)
DESCRIPTION OF QR/TD

OFC based sensors are basically distributed acoustic sensors for deployment on the ground or
over the ground at fencing/concertina coils for intrusion detection at border area or for security of a
campus area etc. These sensors are also useful for detecting tunnelling activity under the ground. The
activity detection and the range of detection entirely depends on the pattern of deployment, depth of
deployment of OFC, terrain conditions and calibrations etc. There are various technologies involved for
detection of fibre based distributed acoustic sensors.

ARIANT DETAILS.

An optical sensor converts light rays into an electronic signal. The purpose of an optical
sensor is to measure a physical quantity of light and, depending on the type of sensor, then translates it
into a form that is readable by an integrated measuring device. In OFC based Intrusion Detection system
the interrupt in any means in the OFC will translate in to an alert through the electronics.

The following are the variants of fibre optic sensing

A. DAS- (For deployment in long stretch) \\
B. ZB-DAS - (For deployment in short patches) M

N

ZB-DAS: - Zone based distributed acoustic sensors are useful for the area where aepk)y\ment is
geographically distributed due to various reasons or under different level of operational control.-The
system is working on interferometer technology and analyses the variation of voltage level, phase etc.
with previous reading. Normally 3 cores of a fibre cable are utilized for defining a zone or a physical
patch with a coverage distance up to 250 mtr. One 12 core OFC cable will support maximum of 4 Zones
with coverage up to 1 KM. The advantage of ZB-DAS over the DAS technology is that the equipment
can be placed in the field at different locations and connected together in a centralized location through
LAN. The added facility is that it provides an alert generation at the hardware unit where the sentry is
placed and further sent the alert to the centralized location like C2 or at the independent system
software. Where as in case of DAS generation of the alert at field level is not possible. The DAS will
provide the alert only at a centralized location only.

Both the equipments are capable to detect the intrusion above and under the ground but

the selection of technology should be wise as per, the fiel uirement. The QR/FD of ZB-
AS for tunnel detection is as under: - , \ A
W‘X\a l/ /\‘V
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Propose installation of Various Sensors or any other technology integrated with the

- solution and Command & control centre as per user requirements and technical specifications
broadly defined as per following paras: -

S/No. l Parameters
OFC

1. OFC has to be laid underground ahead of and along the area (defined by the user at
the time of indent) in linear/zigzag fashion. The deployment pattern will be linear
parallel alignment at suitable distance as per ground conditions with maximum
distance being 5 mtr and depth of 01 mtr.

2. OFC should be of latest editions of standards like ITU-T, TIA, IEC, EIA, ASTM, BS,
TEC & DOT (as applicable)

3. The OFC should be as per ITU-T-G 652/655 or better specifications.12/24 core as per

field requirement

4. The OFC should be suitable for capturing vibrations (over ground/underground) with
armored/other suitable variants in outer jacket.

5. Length of CSTA (with ECCSA) underground burial type OFC per drum should be
2km+5% as per the field requirement

6. OFC should be protected against damages from termite, rodent, fire, moisture and
water over the lifetime of the cable.

7. The outer surface of each completed cable shall be subsequently numbered with
metric length markers spaced at regular intervals.

8. Temperature for Installation & Operation should be -5° C to +60° C and for storage
-25°C to +65° C.

9. The cable shall have sufficient strength to withstand a maximum lad value 2700
Newton or 9.81W (where W = weight of 1 km cable in kg) whichever is higher.

10. Minimum bending radius should be 20 X cable diameter. If armored cable
maximum diameter 13mm.

11. Maximum overall diameter of the cable should be 16 mm.

12. The coatings shall be in various distinct colours in order to facilitate fiber

identification. Fibers colours shall correspond to IEC publication 793-2 and 304.
The colours should be readily identifiable and durable. The coating and the colour
shall not react with surrounding jelly.

Operational Capability
13. OFC based Intruder Detection System should be able to detect ground vibrations and
activities like digging/tunneling.
14. System should be suitable to be connected with any PC/Laptop having RJ45 to work

independently in case connectivity with C2 is not available. All information, alerts and
indications be displayed on it. System should also be controlled from PC/Laptop.

LS, Should be able to be integrated with third party Command and Control Centre (C2)
using SDK/APL, to be shared for integration of system with third party C2.

16. Detection rate — 90% or better. The OEM will provide threshold controlling
mechanism through a knob, push button or software controlled system to minimize
false alarm due to noise/unwanted system.

17. Total length of patch where system is to be deployed should be divided into various
zones/segments and particular segment/zone of intrusion be distinctly identified at
system software. Intrusion in any of the segment be depicted with different Colour
(Green/Red). Green for normal and red for intrusion detection.

18. System should be able to distinctly detect and generate alert on separate zones on
simultaneous multiple intrusions. A strip of 5 meter with its centre passing over the
alignment of OFC shall be marked on the ground any movement with steps within
this strip will be considered as an alert activating stimulus.

19. Ability to use same OFC for communication and data transmission purpose using talk
set i.e. multi-strand single mode OFC (12/24 Core)
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20.

General parameters of system like sensitivity, enabling/disabling a particular
segment/zone etc. should be indicated and controlled from system software.

Jointing Closures

2l s Cable joint box shall be kept on a Stainless Steel platform. The cable jointing pit shall
enclose OFC jointing enclosure and OFC at every Jointing pit shall be circular having
internal diameter of 1200 mm & wall thickness of 50 mm and made of reinforced
concrete with lifting lugs cast into the lids during construction itself or any
alternative by user. | '

22 Joint closures should be Dust tight (No dust ingress) IP-68 complied.

23, Joint closures should be water resistant. IP-68 complied.

24, Joint closures box should have the capability to bear the shock impact.

25, Joint closures box have the capability to bear tension of 100 Kgs.

INSTALLATION PROCEDURE

26. OFC installation should be done as per predefined layout available for a particular
area to use minimum cable length.

CROSSING SECTION

27. For water body crossing, suitable pole mounting with proper GI wire support to be
provided. There should be provision for nullifying the overhead OFC from the sensor
patch to avoid false alarm due to disturbances like wind/rain etc. or any other similar
method

MARKERS:

28 OFC distance marker- A 300 mm diameter metal plate shall be provided by the
bidder. The metal plate should be at every 250 meters and at every crossing. The
bidder shall suitably paint these metal plates for easy identification. (To be defined
by the user department at the time of indent)

29 OFC Joint identification markers- All jointing locations and blowing locations
shall be marked with proper identification markers. Layout and drawing of the
markers should be given by the bidder. (To be defined by the user department at
the time of indent)

30 Electronic Markers and marker locator (Optional- Bidder shall provide electronic

locating system suitable for field use to locate underground buried OFC jointing pit
locations. The electronic marker to be buried underground along with OFC joints.
The electronic markers shall be lightweight and shall have a passive tuned resonant
circuit, enclosed and sealed within a casing. The marker locator shall be able to
locate the electronic markers from a distance of 2m with the help of audio and visual
signals. Each marker locator provided shall be complete with its set of accessories.
The electronic markers shall be buried underground 30 mm above the lid of each
jointing pits and shall not be in direct contact with any metallic body.

FIBRE TERMINATION CLOSURE

31 FTC should be specified by the bidders. It may be wall-mounted, outdoor type
powder-coated stainless steel or any other suitable material.

POWER SOURCE

32. System should operate on 90V -230 V AC, 50 Hz as well as on DC source (12V to 24

V battery) in case AC mains not available. Suitable charging system should be

provided for charging batteries -




TECHNICAL LITERATURE:

33. Firm/bidder to submit following tech. literature-
i) Training manual and user hand book.
ii) Repair Manual.

(Ashok Kumar arma) (Rajnish K\&@ar), PSO (E) (Sutender Singh)DC
ADG (Log) BSF BPR&D | CRPF

(R K Mkel), DC (Paé&% Kamar ),Sqn Cdr (Gagan Bhardwaj), AC
CISF NS \ SIW, BSF

(SI/RM Subhash) (Insp/Tele Thakar Ram)

SIW, BSF ITBP

APPROVED/ NOT-APPROVED

A
NERN
(Rajni Kant Mishra) IPS

DIRECTOR GENERAL
BORDER SECURITY FORCE




,.d,/

/

R ,

swres Ay} yuswdanbax praty

Surpaedar 9)eo1j 1190 /3uryelopun | 3y 1od se oucTunyz 9q prnoys wnip ud HJO 2dK
K[uo SuikjifenQ 5AIS PINOYS 10pPIq/ WHL] | [eung punossiopun (VSOOH Wis) VIS JO Yidua'] S

“1930.[ 19IN0 Ul SjuBLIBA J[(RINS
sures oY) SuipieSol Suryeuopun | 19YI0/paroulie  yIm (punoi3iopun/punois  ISA0)
Aquo 3uikjieng) OAIS pINOYs JOPPIq/ULIL] | SUOTIBIQIA Surmmdeo 103 9[qelns 3q pnoys D10 YL b

juswaanbax
oswres oy Surpaesor Suryeopun | ppay  1od  se 2109 $7/71 suoneoly1oads  199q
Aquo Suikyiend | 9AI3 p[noys IoppIq/uiL | J0 ¢69/269 D-L-1LI 1d se oq prnoys DJO YL €

(o1qeordde se)

sures oy Surpresor Sunyepopun | [Od ¥ DAL ‘Sd WISV VIH D4l “VIL "L-N1l
Auo uikyrenQ) OAI3 p[nNOYS JOPPIq/WIL | SYI] SPIEpUB]S JO SUOHIPD 1S91L] JO 3q pmoys DJAO C

- [( Jo yydap pue puw g SUIdQ IdULB)SIP
WNUIXEW [ SUONIPUOd  puUnoIs 1d se
aoue)sIp J[qems je judwmusife P[eted Jeaul| aq
[a wasped yuswkojdap oy |, uoryse) Sez31z/eaul]

A[uo owres oY) Surpie3ar | ur (JUIPUI JO ST} A} Je Josn oY} Aq pauljap) eale oy}
Suikyien) [Suryenopun JAIS p[noYs JOPpPIq/WL] Suo[e pue Jo peaye punoidispun prej 3q 03 seq 310 T
uorjenyeay
Sunjre|N 9ATIORII( [BIL], sigjoweted | ‘'ON'S

- :sexed 3UImO[[0]

1od se pouyep A[peolq suoneoywads [eoruyos) pue sjuowalinbol 1osn Jod SsB 21U9d [0IJUOD R PUBWIWOD
pue uonnos 9y} Ym pajerdsojur AZo[outos} Iotjo fue 10 SIOSU9S ShoLep jo uone[esur asodoid

(W3LSAS svd 9Z) \
ILNAINNDO0d NOILVNIVAY TVOINHOJL ANV SINTIWAAINOAA JASN “MAOM JO OIS J0d STALLOHAIA TVIdL




PP

I9ppIq /Wiy Oy AQ UIAIS

"A[[ol Surpunoins yYam 10eax
JoU J[eyS JINOJOd JY) pue JujeOd Y] ‘I[qeinp pue
91qeyNUAP! AJIPLAI 9q PINOYS SINO[0D Y[, ‘$(§ pue
Z-€6L uoneoriqnd HHT 01 puodsariod [[eys sinojod
SI9QL]  "UOHBOYIIUAPI JOqI} 9ILI[IOR] 0] IOPIO

ATuo Surdjrend) | 9q 01 AeoYnI) / JuneHopU() | Ul SINOJOD JOUNSIP SNOLIBA UL 3q [[BYS SSUIROD oY, ‘¢l
~appIg/I
AJuo | ay) Aq paprwqns oq 01 IBINID ww 9|
urdgirend) | INHO /0049 Aq payoayo oq 0] |99 P[NOYS 9[qed 9y} JO IAOWRIP [[RIOAO WNWIXEIA T1
INJO/OV I/ TAVN/9el gy
ATuo | paroidde 1A00) Aue WLy 91LOYIIOD | JIJIWEIP WINWIXEW J[GEd PIIOULIR J “IJOWRIP
surdjrenQ) | yuiqns p[noys 19ppIqg/UlIL] | 9[q8d X (T 99 P[noys snipel Sulpuoq WNWIUIA o]
"IYSIY ST
INHO/OV T/ TAVN/G®I | 19AYDIYM (3 Ul 9[qed Ury | JO IYSIom = A\ 219ym)
A[uo | pasoidde 100 Aue woly 9JeOYNID | \[8'6 JO UOIMIN (L7 ON[BA PB] WNUWIXBW @
SurAjirens) | ywgns p[noys IoppIq/ULIL] | PUBISYIIAM 0] Y)SUdIIS JUSIOIINS dARY [[BYS 9[qed Y[ 6
WHO/OVII/'TdVN/9e]
paAoidde 1A00) Aue WOIJ 91LIYTIAD "D 0S9+ 01 D,GT- 23RI0IS 10J PUB D) 09+ 01 D) oS-
Auo 3urgjrreng) | ywqns p[noys Iapprq/ur] | 9q pinoys uonerdd( 2p uone[resu] Joj dimerdduwo | ‘S
wres Y} "S[eAIdIUL JRINSAI T8 padeds
3uIpIe3a1 9180 1I00/3UnelIOpUN | SIONIBW YISUS OLOW YIM pardquinu A[juanbasqns
AJuo urkjireng) 9AIZ pINoYs JoppIq/uwiir] | 9q [[eys dqed pajo[dwos yoes Jo 908JINS IO oy, ‘L
owres ay) "9[qed Y} JO W]
3urpiedal 9180 1I00/3UIRLIOPUN | Y} JOAO JOJEA PUB QIMSIOW ‘DI “JUSPOI ‘dIIULID)
ATuo Surkjirend) 9AIZ p[NoYs JOpprq/uuiL | woyy soSewrep jsureSe papajoxd oq prnoys OO 9




SYIRIN 00 — d113s 10suas ay) Jo jutod pruw

WoJJ JJW | () UBY} SSI[ 0UBISIP Y1 1V (J)
: SYTeN

20 — dins Josuas oy jo jutod prur wouy
W z( 03 [() WwolJ 20ueIsIp 3y 1y (3)
SYIBIN

0 — dins Josuas oy Jo jurod prur woiy
Hu ¢ 03 g0 Woly aouerlsIp Y1 1V (p)
SYIRIN

90 — dins Josuas oy Jo jurod prur woiy
Iut () 0} €0 WoJJ ddueISIp Y1 1y (9)
SYIRIN

80 — dins Josuds ay) Jo jurod prur woiy
TW G() 03 () WOIJ dULISIP a1 1Y (q)
SYIRIN

01 — dins J0suds oy jo jutod pru wouy
JAOQE pue JJW G() JO dUBISIP Y1 1V (B)
-:T0I)I3)3P JO WIA)SAS SULIOIS

"we[e [eNnsIA pue orpne

SB [[om SB ‘U0I}09Jop uewWINy

Jo uoneuasaidar  [eorydes3

oAId 01 7D ,wun Aepdsi(q
1w AJ9AD JB A)ISud)ul
ulr uoneLIBA  YOIYD
pue  sueIS  UoIddNdP
IoUM WO  QOUBISIP
Uy} 9JOU Ppue JOSUIS
Spiemo) y/uwdy ) Ju
GO JO 2oumISIp B WOJJ

3uraow 1e)s 0] UosSIJ ‘e

- IMO[9q

pauorjuow se ered oy Jo apis

Y[ Ul pauonudW SUOHIPUOD

SNOLIBA Sunernuwis Aq

PaYOaYd A[eorsAyd oq wAIsAS

"Sy1eu

WNWIXEW Y} Jo [B10} Y} Jo ¢,(S SI Igeaaae Juissed (11

*I0SUdSs IY} Jo

Ajirenbsip 0} junowe [[IM S3SIIIIXI ISOY) JO AUB UI A0S 0.7 -:9)ON

0T [€10} pueI3 3} JO %06 (d
1% [e10], pueln (v
01 JUIWDAOW J[1B)) (p
01 3uIssiq (o
01 Julmer) (q
01 SUIAOIN (e
() (€) (2) (1)
PaJ0dS SYIRIN
SYJIBIA | WNWIXBA ASI0IXA JO AdA ], | 'ON/S

AJUAIIIJJI 10SUdS

“Burjouuny/3ui33ip
) || SONIAIJOBR  puB  suoneiqia
punoi3 109J9p 01 9d|qe 9q Pp[noys

WRISAS uonodle( Jepnnuy paseq .10

€1

ALTTIEVAVD TYVNOILLVIAdO




SR 00 — dins Josuas oy jo jurod prw
WOJJ W [() Uy} SSI[ ddULISIp Y1 1V (J)
SYIRIN

20— duns 1osuas ay) Jo jurod pru woy
nui z( 03 [() Woly aduelsip Y1 1y (9)
SYIRIA

0 — dins Josuas oy Jo jurod pru woy
W g( 01 g() Woly oueISIp Y1 1V (P)
SYIRIN

90 — duns Josuas oy Jo jurod pru woj
IW () 03 €() WOIJ OUEISIP Y} 1V (9)
SYIBIN

g0 — duns Josuas oy Jo jurod prur woy
TW GO 01 {() WOIJ OUBISIP 31 1Y (q)
SYIRIN

01 — dins Josuas ay jo jurod prur woj
9A0QR pUB JIW G() JO OUBISIP oY} 1V (®)
-:T01}33)3P JO WIdJSAS SULI0IS

suLree JnoYIm
‘UonodPp [ewrue  Jo
uonejuasaidas [eoryderd
9AIZ 01 7D un Aepdsi(q
"JI9® [ensIA

pue oIpne 119 9JeIdUd3
01 7o un  Kerdsiq
RONIEN

poAo[dop spiemo) siw
GO JO QoueISIp B WO}
poads Tewaou ur dAOW
0} (8sIoH XO ‘Ing
‘ofejyng  ‘m0D) oMme)

"U0I199)9p
Jo uonejuasaidas
[eorydes3 QAIS
OS[e pue 1I9[e [ENSIA
pue oipne  9JeIOUdT
01 gD pun  Keydsig

"SIOSUQS
oyl woly spnw G

Jo 9douejsip © je [ouuny
/ youax e Sui33ip 1eIS
"1I9[® [ensIA

pue oIpne  9)eIdUIT
SB [[oM SEB ‘U0I19919p JO
uonejuasatdar [eorydes3d
9AIZ 01 7D /mun Aefdsiq
Iy ¢ Jo paads

e SIjW G() JO d0UBISIP ©
woyj uonisod Fuipmerd
ur dA0W 0

uos1d ‘q




4

A

xmx\%é

"A[ounsIp UmMoys 9q P[noys duoz
ora Ul MJ[B ‘7)) IV "A[Snoaug)nuis
SOUOZ JUQIQJJIP Ul S103IE) JUAISIJIP

"UONDINAP UOISNIUL JOJ Pal
pue [RULIOU JOJ UIAIL) *(PIY/UIAIN)) INOJO)) TUSIJJIP
s pajordop oq Juowdas Ay Jo Aue ur uvorsnnuf
"IBMIJOS WSAS B PIAJIUIPI A[JOUNSIP 9q UOISNIUI
Jo ouozpuowdss temonted pue syuowdas/souoz
SNOLIBA  OJUl  PaOpIAIp dq Pp[noys pakordop

ATuo Zurkyiren() | Suraowr Aq oumedy oyl WYY [9q 01 ST wWAISAs ardym yoed jo ySud| w0 WA
SyIeW ()] "JOSUQS
- UON0JNAP -SSIUT ON] | Y} WOy SHW ¢  WnwIum
SYJeW | SOMIAIOL  109JOp P[NOYS WIISAY
L — UOI03I9p-SSIW [ | ‘uoIsniul [ej0} JO 9, (] Uey
SYIeW | dIOW dg JOU P[NoYs el dn[ie,]
¢ — U0NO)ap- SSTW 7 | "9jed UONDANIP Y3IIY 9ABRY P[NOYS | "WA)SAS PAJUBAMUN/ISIOU 0} dNP ULIB[R IS[B] SZIWIUIW
payienbsip | 1osusg “sow (g 10§ Y1om Sui33p | 0} WISAS PI[ONUOD Aremos 1o uonng ysnd ‘qouy
- SUOI}O9JOp PASSIW | JO  §)98Ie]  SNOLBA  Sune[NWIS | B Y3NOIy) WSIUBYOIW SUI[[ONU0D PloysaIy) opraoid
€ Uey) arow Jo ¢ | AqQ paydayd AJ[edrsAyd oq siosudg | [[Im NHO 9YL '1013q IO 9506 — 9Bl UOIDI(] ‘o1
‘pIedalr
SIy) Ul 91BdoINIeY/IunyelopuUn
jigns - 0} 9ABY  IoppIq/uiiy 2y} "¢ Aed parygy pim
‘dIqe[reAr jou SI 7D 9sed U] ‘OO | WAISAS JO uonerdour Joj pareys oq 0} ‘IdV/IAS
Aq 7D yum Suneidayur £q payoayo | Suisn  (gD) QHU) [0NUO) PUB  PURWUIO))
ATuo Surkjiren) | 9q 01 waIsks ‘d[qeqrear st gD J | Aued piy yim pajerSour og 01 d[qe 9q PINOYS ‘G1
doyde1/Hd woy pajjonuos ‘doydery/Hd woay pajjo.puod
9q os[e p[noys wsAs pue doyde[ | 9q os[e pnoys wdIsSAS ) uo pake(dsip aq
Pa102UUOd UO J[qe[IBAR 9Q P[NOYS | SUONEIIPUI PUE SLII[B ‘UOIJEULIOJUI [[V *d[qe[ieAr
sAefdsip pue suoneolpur ‘sud[e | JoU SI D YIM AJAPIIUU0D dsed ul Appudpuddapur
v -doyde/Dd Aue ypm woisAs [qaom 03 cpry Suiaey doydeHd Aue
ATuo Surdyijen() | oY) Sunoouuod Aq YooUd 0} 00¢ | YIM PIJIIUUOI Iq 0) J[qe)Ns 3q PINOYS WIISAS b1




,%\ﬁ&m@

PEN ||
Aq sAneuId)[E AUt 0 ]IS} UONONISUOD SULIND SPI]
oY) oyur Ised s3n| Suryl YHM 9J9I0U0D PIJIOJUIDI
Jo opew pue ww ()G JO SSAWOIY) [[BM 29 WW
00C1 Jo 1owerp [eurdjul SulABY Je[NOIIO 9q [[eYS
nd Sunurol L1049 j8 OO pue amsopud Funurof
"I9ppIq /Uy dy) Aq papruiqns 3q | DA dsopou? [reys 31d Sunurol s[qes oy wuonerd
Auo Surjireng) | o1 st p1e3ar siy) Ul Juryelopun Uy | [09)§ ssofure)s € uo 1doy oq [[eys xoq jutol ajqe)) ‘12
‘SHANSOTO ONLLNIOr
*Dd/I9[[0TU0D
Pajoouu0d Ay} WOy JuswaImnbal
Iosn Jod se  paysnlpe/pajjonuod "2JBM]JOS
9q pue pJedIPUl  dq P[NOYS | WIASAS WO} PI[[ONUOD PUB PIAEJIPUl 9q PNOYS
juowdaspuoz  renonaed  yoey | 010 ouozauowdos Jenoned e Jurpqesip/3urjqeud
Auo Suikjiren) | "00d £q AqesrsAyd payooys oq o, | “ANADISUSS Y] WoISAs Jo siopowered [RIOUID) 0¢
“Iapprq /iy oy
Aq paprwqns 9q pinoys Junyeropun
‘PaYIAYD 9q JOU P[NOO INJBJ SIY}
osed uf -aosodind uwoneoNWWOD
I0J  ®Jep  QAIOOQIAIWISURI] O]
d[qe 9q PINOYS UONOIOP UOISNIIUI (210D $7/21) DAO spow [3uls puei)s
Ioj posn SI yomym DJO oweg | -pnw 91 39s yey Juisn osodind uorssiwsuen eviep
Auo Surgiren) | *00d Aq Aq[edrsAyd payooyo oq 0] | pue UOHEIIUNUIUOD IOJ ).JO dWeS 3sn 0] AN[Iqy ‘61
‘snnwis 3urjeAnoe
Mo UB SB PAIOpISUOd dq [ dims sig urgum
“Jun [onuod | sdajs yiim JUdWdAOW AuB punoid oy} uo pavIew
Te Apounsip umoys 9q  pnoys | 3q [eys DJO Jo ruowudie oY) 100 Juissed onuod
oUOZ YoBd Ul MA[Y “A[snosuejnwiis | sy yum I9ow ¢ jo dys vy csuoisnpur opdiynuw
SOUOZ JUAIDJJIP 1B S193Ie) JUSIDJJIP | SNOSUB)[NWIS UO S3U0Z deiedos U0 1d[e djeIouod
ATuo Surfyifen) | Suraowr  Aq  oInjed) oY) YOOYD | pue 109)Op APOUNSIP 0] d[qe 9q PINOYS WSAS ‘ST




!

.~

—

v/

"\

R
,,/,W

4

A
ol )

T
f b &> ¥ \

e \
(Quapur yo swn 3y} je judupiedap Jasn
AY) Aq pauljap aq o) "uonesynuapr Ases 1oy sarerd
[e1owr asay) jured A[qeymns [[eys Joppiq Y], ‘SuIssosd
ATOAS 1B puUB SI9OW ()G7 AJOAD Je 9q pnoys aeld
"pae3a1 s1y) ur Suryeldpun | [elow Y[ JOppiq oyl Aq papraoid oq [eys arerd
A1uo 3urkyifene) | yugns pInoys IOPPIQ/WIL | [BJOUWE IJOWERIP WW ())§ V -INLIBW DUEISIP D0 QT
, SYPDNRAVIA
poyjow Je[ruIrs
Yo Aue JO "0J0 UIRI/PUIM OYI[ SIOURGINISIP O}
anp uwre[e as[eJ pioAe 0} yojed J0suas oy} woij DHJO
pedYIdA0 Ay} SulJI[nu Joj uoisiaoid 9q pInoys
"pae3al siy) ul Suryepdpun | 1Y papraoid oq 01 poddns onm 10 19doxd Yrm
ATuo SurAjirens) | wuqgns pInoys Ippig/uury | Supunow djod d[qens ‘Suissord Apoq Iojem o] X
*‘NOLLOHAS ONISSOID
UI3u9[ 9[qed wnwiruIw
"pIe3aI sIy) ur Suryepopun | asn 0] eare Jemonaed ' 10J d[qe[leAR noAe|
ATuo Surkjirens) | pwqns pInoys Ioppiq/uir,] | pauryopaid 1ad se suop 9q pnoys uone[eIsur .o '0¢
HANATOOUd NOILLVTTV.LSNI
"INHO/DV I/ TdVN/9e]
paroidde -1a00) Aue WO 91BIIJI1ID s3] 00T JO uoIsud)
ATuo Surkjiren() | yrugns p[noys Iopprq/uwir | 1eaq 01 Ajjiqeded oy} dABY XO0q S9INSO[O JUIOf ‘OF,
‘INHO/DV 11/ TAVN/9e]
pasoidde “1a00) Aue woIy 9180111190 -oedwr yooys oY)
AJuo Surkjifeng) | puwqns pInoys Iopprq/uiir] | 1eaq 03 Ajiqeded oy} dARY pInoys Xo0q SAINSO[d JUIof v
"INAO/OV I/ TdVN/9e]
pasoidde “1a00) Aue woIy 91LO1J11I90 ‘pardwoo
Auo 3urkyien() | yuqns pInoys Ioppiq/uuir] | 89-d ‘JUBISISAT I9jem dQ P[NOYS SAINSO[O JuIof ©T
-oouerdwos g9 ]
Juruuguod  NHO/OV I/ TdVN/9el
paaoidde “1a00) Aue WOy 91BOIJ11I0 pardwod g9-JJ
A1uo 3urkjieng) p[noys Ioppiq/wiir | (ssa13ur jsnp oN) WS Isn( 9q P[NOYS SAINSO[d JUIOf TE

jruqgns




"pae3al s1y) ur Suryelopun
jjugqns 0} OoS[e  sey W] ‘[eLIdIRW 9[qRIINS IOYJO0 AUB JO [99)S
‘009 Y} Aq payoayd 2q 03 o[dwes | ssaqure)s pareod-ropmod od£) 100pIno ‘pajunow-jem
AJuo Suiyireng) | pue 1oppiq oy Aq payioads aq o, | oq Aeur 1] 'sioppiq oyy Aq poyoads oq pnoys D14 | 1€
\ ‘HANSOTD NOLLVNIANY AL A4l

"Apoq d1[[e1oW AUB YIIM JOBIUOD JOIIP UL 9q
jou [reys pue syd Sunuiol yoes Jo pI| 9y} 9A0qE WW
0€ punoisdmpun paung 3q [[eYs SIAIEW OIUOIIIJD
O] ~ 'SOLIOSSAdR JO 19SS Pm 93o[dwod 9q
[1eys papiaoid 10jeo0] IoIeW yory ‘S[RUSIS [eNSIA
pue orpne jo djoy oy} yim wg Jo 90UBISIP B WOLJ
SIOYIRW OIUOI)IJ[D Y] 18I0 0} 9[qe 3] [[eYS JOIBI0]
IoyJew 9UJ] -SuIsed ® UIY)IM PI[BIS PuB PIsO[OUd
9INOIIO JURUOSAI paun) dalssed ® JABY [[BUYS puB
WSPMIYSI] 9q [[eYS SIOdJBW OIUONIJ[D Y], ‘swulof

‘009 2y Aq paydayd 2q 03 pue | DJO YHUM Fuo[e punoi3iopun paung 9q 03 JONIew
panrwqns 9q os[e pnoys ddwes y | o1uondd[d oy, ‘suoneso] nud Junuiol HJO parng
"pIe3al | puUnoI3IdpUN )BI0[ 0} SN P[AIJ JOJ [qeINS WIISAS

SIY) Ul 9JeONIMRd/3uryelopun | Sunedo] dIuondd[e apraoid reys oppiqg -[euondQ)
Aquo Surfjieng) | ywqns pInoys war] | 10J8d0]  JIJBW  puUB  SINIBJA  JIUOIIN[Y ‘0€

(3uapur yo swn ay)
e Jusunpiedap J9sn YY) Aq pauldp 3q oJ) I9ppiq
oY) AQ UdAIS 9q pInoys SIodJew JY) JO IFuimeip
pue noAe -sioyiew uoneoynuaopl Jodoid yum
"pIe3a1 S1y) ur JuryelopuUn | paXJRW 9q [[BYS SUOIELOO] SUIMO[Q PUB SUONBIO]
A[uo SurdjifenQ | NwqQns  pnoys  JOPPIq/uUL] | Sunuiol [y -sIdMJeW UoREIYHUIP! JUIof DJO | 6T

o




HOHOA ALNNDAS ¥Aad0d
IVIANAD JOLOAAIA
SdI (exysiy juey rufey)

prle )\

vl

GIAOUddV-EON /AIAOAdIdV

dd.ll aS9 ‘MIS aS9 ‘MIS Umz
Eam (axmﬁ 2@\ dsuj) (useyqng WH/IS) OV ‘(fempreyqg uesen) IpD z@ Sam
»/2 \W% /vA/
/
mmﬂo AdJO axnydd Jsd (8o71) bav
)T ¢ Bo% M) Od(y3uig and@HSm ) OSd «?mﬁ_\@ ysruley) (ewreys I8Ny soysy)

\E%\ﬁ\

‘Tenueln Jreday] (11
"J00q puey Iosn pue [enuew Jurured ], (1

-9INJRINI[ Y93} SUILMO][[0] JTWQNS O} JOPPIQ/ULIL] e

‘HANLVAALIT TVOINHOAL

(Syreur o

Xew) SyIew | -Inoy
[euonippe AI9A9 10,
SyIeW § — "SIy § IO, "SIy
=D uo 9J1f uonerdd() | (0] wnuwirurw Joj AI9)eq UO WISAS saLdYeq SUISIeyd 10J papiaoid oq pinoys
"A[uo | oYy Suroouuod Aq payooyd aq | wvysAs JurSieyo d[qeng "d[qe[IeAR 10U SUIRW )V

Surkjijenb -surew | pnoys Azaneq Jo o1y [euonesad( | osed ur (K19)eq A 7 01 AZ[) 99IN0S (] UO SB [[om
OV uo uoneradQ | "AqedrsAyd  payosyp  oq 0 | S ZH 0S DV A 0£Z- A06 U0 91810do p[noys woys£g T

« “HOUNOS AMOd




