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1 Executive Summary 

El'.iinbrngh Tram Nelwori-1 - Jri!rnco ContracJ 
Design Due Diligence Summary R2porl 

-- ---------------~----------

ln order to determine the design status prior to contract avvard a technical due 
diligence has been carried out for the design of the Edinburgh Tram Network Project 
The due df!igence pmcess has been based on the relevant design information 
received by BBS by 14 Dec 2007. 

Contrary to the tie's orlginal intention for this project stage, the dEisign is incomplete 
and will require significant further developrnent. Several sections are currently under 
re--design and the final concepts for these are unknown to us. According to the SOS 
document tracker more than 40% of the detailed design information has not been 
issued to BBS al all by the above rnentioned cut~off date. 

Where tho detailed design is avaiiable. it ls mostly of acceptable standard. However, 
this does not apply throughout Particular areas of concern are the geotechnical and 
eartriworlts design, the pavement design as well as the design of tram stops and 
certain structures. 

No geotechnical interpretative reports and earthworks deslgn has been made 
available. Tl1e factual ground investigation report has only been issued in November 
2007. There rs a risk that the design of bridges, retaining waHs and embankments, 
which was completed prior to this factual Gl information belng available, \,viii change. 

Over a large extent of the project the tram line runs at grade on exlstirsg roads. For 
cost, programme, traffic management and sustainability reasons it is desirable to 
retain as much existing road construction as possible, However, the necessary 
pavernent surveys have not been carried out Therefore, tile current design does only 
aliovv for full pavement re-construction and no overlay. Provided that SDS are 
prepared to move away from full reconstruction every1Nhere, it is likely that it wm take 
very long until an approved overlay design wiB be available. 

For many areas the 3rd party appmval status is not clear. Formal tie I CEC design 
approvals are generally outstanding. Not a single design (.'.;iement has received final 
approval and has been issued for construction. 

The latesl available SOS programrne is version V23, This shows a slippage of more 
than a yem compared to the programrne in the SDS agreement It schedules Hie 
release of issue for construction information from April 2008 to the end of 2008, This 
is based on optirr1isl:ic approval periods for which no contractual reference could be 
found" 

In accordance vvith tie's original procurement concept a compietf; and issued for 
construction design would have been novated to t!1e lnfraco, The current design ls far 
from meeting these requirements and, as consequence, a novation is considered to 
preseint significant and unforeseeable risks to the project 

----·--------------·········~--~ --------- -----------------------
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2 Introduction 

Edinburgh Trarn Nelwork - lnfraco Contraci 
Design Due Oiligance Summary R.epmt 

In October 2007 the client tie selected a Bilfinger Berger - Siemens Consortium 
{BBS) as preferred bidder for the lnfraco Contract of the Edinburgh Tram Network 
Project (ETN). 

Tie has previously appointed Parsons Brinkerl1off as the Systems Design Service 
(SOS) provider to produce the complete design for tile ETN project As part of the 
!nfraco contract Ue intends to novate the SOS agreel'nent to BBS, vvhich would result 
in BBS taking over the c!ient role with regards to SOS and consequently becorne 
responsfble for the design. 

In order for BBS to understand the risks associated ,Nith the SDS novation at this 
stage the BB project team decided to carry out a design due diligence whereby the 
currently available design tor the civil works has been assessed. 

This report provides a summary of ihe results of the deslgn due diligence. 

3 Methodo!ogy 

In addition to the prelirnlnary design documents available during tender, tie pmvicled 
numerous documents on CDs I DVDs ancl by rneans of an extranet data basE-3 during 
Hie preferred bidder stage, Tl-ifs c!at.a room contains several thousand documents of 
which only a limited number presents detailed design information relevant for the 
I nfraco scope of works. 

Therefore, only documents with the following disdpline codes have been considered 
for the design due diligence: 

'I' AGC - Accommodation works 
o1' BRG - Bridge structures 
4ll CND - Gonstructlon details 
~ DEP - Depot 
~ ONE - Drainage 
dl> ORA - Designer's ris!\ assessment 
~ DRG - Drawings (code predominately used for track details) 
~ GEO - Geotechnical I earthworks 
1& HRL - Highway and roads layouts 
$ LOS - Landscape drawings 
ii L TG - Lighting 
4ll OLE - Overhead line equipment 
~ REP ·~ Reports (partly considered only) 
o1' RRR ·· Register (partly considered only} 
lit RTW - Retaining walls 

·--------~-~· --------~----
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"' SCC - Supervisory, control & communications 
0 SCH - Schedules (partly considered only) 
~ SCL - Site clearance 
~ SPN - Specifications 
~ STP - Tram stops 
0 SUB - Sub.,station 
~ TAL - Track alignment layout 

Edinburgh T,arn Ntnwork - lnfraco Gontrac;t 
DesiQn Due DilifyJ11ce Summmy RE,port 

131 TMG - Traffic rnanagement drawings (traffic signal drawings) 
0 TVA - Track vertical alignment 
.::, TSU - Track sub-station 

Documents contained in the data room that have the foliovving dlscipline codes do 
not present design information and have therefore pot been consldered for the 
design due dHigence: 

~ !MG - Photographs 

"' FOR- Forms 
<&< LET - Letters 
0 LND - GVO plans 
~ MEM- Memos 
0 MST - Method Statements 
<!> PLG - Planning Drawings 
<JI PPN - Projed plan 
'11> PPP - Presentation 
\I> PRE .. Procedure 
.::, PRO - Progmrnme 
dll! REV - Rev1ew Sheets 

Also all design documents with the following d1scip!Jne codes have not been 
considered for the desi[Jn due diligence, as SOS produced these for the Multiple 
Utillty Diversion Framework Agreement (MUD FA) contract and they relate to utility 
diversion works, which are outwith the lnfraco scope of works: 

,ii UTL - Utiilly Diversions 
oii UBT - BT Utility Dlversions 
~ CAL - Calculations / Conflict spreadsr1eets 

In addition all uncontrolled documents, Le. documents that are not labelled in 
accordance with the Project Plan, and all documents that have the random discipline 
code PDF, have been ignored for the purposes of the design due diligence. There 
are numerous such docurnents, which foHowing a cursory review appear to refer 
predominately to utility diversion works, which are outwlth the lnfraco scope of works. 
The purpose of any other docurnents that fall into the 'uncontrolled docrn-nents' 
category is unknown to us thus we could not reasonably consider !ht~se in the design 
due diligence process. 

Tr1e client has not provided BBS wl!h a list of clocuments that shall be relevant to the 
lnfraco contract The BB document controller has therefore produced our own 

------------------·········----- --------·-·-------------~---··· ----· 
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Ed!nburafl Tram NEitvvork - lnfraco Contract 
Design Due Diligence SumiTtaty Report 

document register, which was used to define the documents considered to be 
relevant for the due diligence process. 

Tie continues to add documents to the data room. However, for u·1e purposes of the 
design due diligence only documents received by BBS up to and including 14Dr:")c 
2007 (desiq __ Qfteeze date) have been considered, 

3.2 Responsibilities 

For each design element, review responsibilities have been allocated to the relevant 
competent member of the ETl\l pmject learn. 

The design due diligence process has been coordinated by the BB Civil Structural 
Design Department 

3.3 ~nl:erfa.ce with Siemens 

Our consortium partner Siemens reviews and assesses the design relevant for their 
scope of works, Le. the track and OLE design as well as the various M+E design 
elern~mts. 

ThHse elements have therefore been excluded from the due diligence carried out by 
Bilfinger Berger. 

4 Design Programme 

On 19 Sep 2005 tie entered the SDS agreement with Parsons Brinkerhoff. The 
design delivery programme contained in this agreement sl"io\JVed the detailed design 
to be complete by 25 Oct 2007, 

Consequentlyt, it was assume cl by BBS that a complete, f u11y approved and issued for 
construction design would be available for due diligence prior to novation to the 
lnfraco. 

As part of the design due diligence we have revlewed the latest SOS programme 
dated 05 Dec 2007 reference 'SDS V23 Full Programme'. When compared to the 
programrne contained in the SDS agreement this now shows slgnificant slippages. 

The SOS V23 programme shows that in 2007 not a single design element has been 
lssuecl for final approval. Consequently, no desi£Hl element has been issued for 
construction. 

The first packages are scliedulecl to be issued tor construction in April 2008 (section 
1 B) and the last ones are not due before 28 November 2008 (section iA), lt should 
be noted that in our opinion these dates even assume very optimistic approval 
periods for which no contractual basis could be found. At the beginning o1 December 
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2007 a tender query (BBS T03050) was raised on ihis subject. To U1is date tie's 
response remains outstanding. 

During due diligence 1tbecame also apparent that the desifJn priorities do not 
correspond to the construction priorities. This means tor example that the design of 
Phase i b (Sections 3A to 3C) is quite far advanced, whereas tor some sections of 
Phase 1 a, which will be coristructed first, only preliminary and concept design 
information is available. 

in surnrnary, cluring 26 months o'f design development the target date for the design 
completion has slipped by i 3 months. 

H appears that tie and SDS agree revised programmes at regular lntervals. There is 
a risk H1at further slippage will occur as a result of U1is, Also we are mvare that for 
certain design elements (e.g. A8 underpass, depot access bridge) tie and SOS are 
still in discussions about a feasible concept, which rna.y lead to further delays, 

lt ls also worth noting that tie and BBS have a mutual interest in carrying out 
significant value engtneering. So far there is no allowance in the SOS programme for 
VE Any re-design due to value engineering would lead to further de!ays, which 
would have to be considered vvhen rnaking the decisions whether or not to proceed 
with ce1iain VE alternatives. 

5 Design Review Results 

The 'Design Due Diligence Matrix' included in Appendix 2 contains detailed 
comments to items that have been reviewed and assessed in the due dHigence 
process. 

The toilrnNing sections provide a summary of the key risks identified. For further 
details rnfer to Appendix 2" 

5.1 Design Avai!abi!Hy I Approval Status 

In accordance with the SOS document tracker dated 06 Dec 2007 only appmximately 
60% of the detalled design has been issued -to BBS. Dependin£~ on geographical 
section and design d'isdpHne the design is more or less advanced, 

Many approvals by relevant authorities ancl 3rc1 pari:les (e.g. plann1ng authority, 
technical approvai authority, SEPA, Network Rail) are outstanding. Also no design 
element has received final tie I GEG approval and has been issued for construction. 

The following items are key risks identified in relation with dE1sign availability and 
approval status: 

~ Secttons iA, 6 (depot) and ?A are under re-design. Final concepts fm these 
areas are unknown. 

---------·······----· -------- ··--·--------------······ ----· 
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0 The various aspects of road works design (e.g. site clearance, drainage, 
lightin~J, traffic signs and signals, road rnarkings, landscaping) are incomplete. 

0 Accommodation works requirements are unclear. 
<tl No cmss sections at regular intervals available {crucial for road works and 

earthworks). 
@ Alignment rnodel file not provided in acceptable format {design could therefore 

not be cl1ecked in detail) 
;i; Design for some structures n1issing, others under re-design. 
0 No geotechnica! interpretative reports (Le. the ·geotechnlca! design') available. 
0 No earthworks design available. 
~ ~fo specific track details available. In particular formation requirements have 

not been defined, 
,tl Key specification appendices (e.g. piling spec, earthworks spec and testing 

spec) missing, others incornplete (e.g. concrete spec). 
~ Status of 3rd party consultation is generally unclear. 

5.2 Design Quality 

Where detailed design rs available it is mostly of acceptable standard. However, refer 
to the following list for key concerns regardinq design quality, constructability and 
dravvings standard: 

§ No survey of existing pavement carr.ied out thus current design does not allow 
for pavement overlay 

~ Pavement option for full rn-c.'OnstrucHon appears Io be uneconomic, as the 
existing ground conditions have not been investigated. 

@ No evidence that departures necessary for alignment in urban areas !1ave 
been formally approved. 

0 Geotechnical and earthworhs design not available hence quality could not be 
assessed. 

0: Ground investigation carried out after design for certain elements was 
completed. Fiisk that new findings have nol been considered. 

;s, Survey of existing drainage network incornplete and heavily qualified. 
tlil SOS design for re-use of existing drainage network in sections 1A to 2A. May 

not be practical I feasible in combination w1tl1 full road re-construction. 
~ Constructability issues with structures, in particular S7, 823 and S27. 
~ Many drawings on!y legible in colour, vvhich is not in accordance with good 

industry practice and wm lead to pmbtems on site. 
"' SOS design based on superseded ER version plus tie changes both of which 

are unknmivn to BBS. 

5.3 Quantities 

For certaln design elements and sections no information has been provided or the 
information is insufficiently detailed to allow pricing. Fm some areas currently under 
re-design, in particular sections i A and 6, conflicting information is available. 
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There is a rfsk that quantities and requirements have been underestimated, both cost 
and programme wise, or that elements that are not shown clearly on the available 
prnliminary clra•..vings have been overloo1<:ed. 

Without knowing the final details we understand that some CEC requirements are 
likely to change., e.g. Picarcly Place layout or finishes for trarn stops and urban 
spaces. The current design does not reflect these new requirements, 

Insufficient design for pridng does not only affect the !nfraco contract with tie but 
would also prevent BBS from letting comprehensive subcontract packages. From 
experience, any design variations that occur after a subcontract is placed are likely to 
lead to excessive clalms from subcontractors. 

6 ConchJsion 

Whilst parts of the deslgn are far advanced and ot acceptable quality, the design of 
other elements and sections is still at preliminary j concept stage or even completely 
missing, The available design for certain sections is subject to change, as we 
understand that these areas are currently under re-design. 

Consultations with key Hiit·d par!ies, such as CEC, Scotrail / Network Rall and the 
Scottish Environmental Protection Agency, have not been concluded by SDS. There 
is a rlsk that the design, as envisaged by SOS, may not gain the required 3rd pa1iy . 
appmvals. 

Contrary to the original design delivery programme, not a single design element !las 
received final Ue I CEC approval and has been issued for construction. Issue for 
construction information for the final elements is novv not scheduled to become 
available before the end ot 2008. 

The evolution of the design programme and the fact that the target desi£Jn cmnpletion 
date has slipped by ·i 3 monH1s over 2 years suggests that the design development 
procfJSS is not running smoothly and that H1ere are significant risks that further 
slippages will occur. 

In accordance with tie's original procmernenl concept a complete and issued for 
construction design would have been novated to the !nf raco. The current design is far 
from meeting these requirements and, as consequence, a novation is considered to 
present significant and unforeseeable risks to overall success of the project. 

WI, 18/02/2008 
BB Civl! Structural Design, DGoe 

---·····························~········~····---
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r-Jr.rM1L6:t=t:fa.:nr.wrr..-Jr;,1,·it1g-,J 
CcJ.V.:l1J&!:d9'. 

S0tt(r:gocJ[ '$JigM,.c;,a;,nr 
1ril1mr,cl.1;0rrn_o: r;•J(l'P.1lf1'~ 

av;-1.il'l.t,19 i~.al'l. ~fa::lrot111::: 
tO!lrLl-1~" 1:K,! ',V!:• can W:i\l:t 

ara,vic;g ~~ic,:;J ,;r,ci .spe,~ 1'1~p 
11,'1 ii\/S!IHbl.8. 

n•1ly. H~1.,11~vc:r, ,,,.,~ \'1,111t 1,:, 
,kr)t.'1• ~l l~·P.sHhe b:ise lecy~r;c. 
!M6 lllfn abVtJ1 il'Xf3:tJt{i Late 

}l.fi~'"'.'2 ,:,r IN)t'A'1'1y:l ~ 1~ t! 

•

"l" !'.]7c'TJU1<1r, ~)!:a,:kiop or e;;n-ori;,te,. 
This wi!I h3W! R lsllOCi<-Lln ~fleet 
(1rl ;i::i:e:.;;1f]IR rn--us,, n, rrnn&',CLI 

C!:<S:S. 

I 

iwa1l~bl2 t'.r2'wit1G'S gene~sily 
!m;,c;tl tc1r quar;fit~ taks-'-Or'J<,,. 
f;::iw~~·e."L ;,I\ :ictr>a(: II.ems (e."~' 
~lgf,(,, ~rk::1g-;, ,,1g:-.:..b\ iir& 

bH.E:ed v11 fo{s 1R:t1dm So.0:, 

A·,aW:blt: Gr:;.:,r,rfrq.s: g-Fa-r~~:,(ly 
i.:sed.~o, GU!Jri:ili~; t:c.k<".-r,m; 
Hp,.,15-\.11'~. an r,rra'1 iram~ (a. u. 
c,t~vi,:;, ina,-J<in~;,, ~igti.n!~\ •)i,:; 

t..:=i,;,,:d c,:i ~fr·-',; :1:a~,:kc, 15:JO:o. 
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Reads, Trni::k_, Trattic Sign~ls & Ligh1ing 
{CNO, Ol'lG, HR!., LTG, TAL., TMG and 
TVAdrawln~~edes'c_~~~~~~~~----------~---=D~~~-s~l~Mc~,~A~v~a~il9~-b~l~li""!'. 

[·] l·I 

E!em~n:: 

I-! 
... _] 

I 

.1

1;'~l;.a;1-c-d!:cJl:[1;;_:jl,;y. C•rJl 
Omw-i,~g::; il'.'3.lli!ble. 
8e~!tlca1sc;ri?.--r:al..c$ ::;!'tt! 

~;~.~'.~::~:~~

1~::~r~-iic~~ ; 3 I 
,;,1d :4 ,..,1is,,:iraJ C,1?y ~-1~.!C'"':lU;l I 
14/1 ~-J.'.\f.Jt.!~. 

~::~:~i ~:~~i~i~~;f:ii.,-.1,3'.sr :::;:;.;::::;:::=:·:::::~ µ;;i,ve-mcr1! ~~1,vi:igs 1-:0::od 

~~~i~?I~~~~= 
~~=::;;~-:v:~'.;~~:;~:~y ~nd .\ftttf: ::i~:~~~1'.:~·1'.1;~c;;;i~:~ ~::::~z: j:~:~l::1~:~::;:.1~: iS tftttt ~~~::~~:~~er, t~ 1~kl 
.,.:anshn.g.(at"iov.;,/b(':,1Ct'~.,;'.JW'/ 
:000;'!1:1nc,vil'r,;ilf);f;.;e'["JllJ>1!i.l!.c 

pe:rmif'1'lf1.:,i!i'nl paye,111o!'d. 
:oc,,:c;:tr:Jdtor,. 
· P2.verrisn: wn.k~ ~hoi1,•r, 

ao..1{:.ide 1_Q(:, R<Q3&. 
· The, pl:lrmiss-tblt: ~1.VE'tri~.nl 

,;;pt;,;m ,,:pc-d:i&cl ?ll i;;pe-~, c;~~;-
7.1: :1:P;csa:s- ~o b.e -o;i;;>:lc":3.;L""' 

t~w:1~«:-:1:~ dw1,,:F1ps 9't'l:~r,:_ill1f 
us:ed fol' 0:u:,:,•lit}' ~st,l<:•!·1~Ks. 
C,1r.1-?~t ;-i:- 1,~;s, is o~cr:J c~ 
.=.-1su;nptt,Jf1 IM( eti.;;:ing 
t~1tMYr2.,•,l-.1,';\1,t,<;-:,l."::f-;,t,n1r:l 

lra;icd~i":l wl1,:,~" p·orili:::c,C :~v-:·fa 
g,c- '"quc,I hlghet fh?.f) r1:(r:,1:;-;9 
!E:t2~I:;, 

r H1-Mdl',•mkr,19:, 0&!.e1tl;r.irra. r_t1c;e:iLl1:,,.··-n;,dr,~tl. 
!l(COJ>;;ht;;l dra·J1/r\}5 U-!PL 

ldioll\'<:<JJ:,::K11f,3-:, :o/1Rfl!ibt"l'. 
S-~111:(r.e- ,•11dc $pedf.1<:il.tbn 
.:ipper,d1ces f2.,'1 (traF:la s.'.9ns.1 
...ir:d' l~'J (r,'.'.;;d rr.;,l~i,;:n~s;, • ~,L·o·-· lil~tj . 1 

/\"1a:1at•l6 d:.l'.\'•Tl~.i'.l l-JU:,E,~111~· 
IJst'!d 1,-,f q:15r,ti:v (3krJ<·Q"Mr~. 
1-10·,\·C-\tt7t,tdlsntd1 it~m,(i;:.u 
~ign:c;, ,1-:ilrk1n:)D, sign,::~:, are 

r2:c:e,rlon t1~'s tei"ldc>rlJs::O.:, 

I ,,,.,,,., .. 
B~ltP.cJ1r::: .,.,i,;k1 sp:{ci1k:.ritfm, , 151~i,r.:1~19 t:fo·::::,f;,, W'l,l .:;c,r1~n:.11'5', :;::::::O:f~(;.;:". =-------,:----!.,A-llcJ~.:r~~.,~!;;;c~ci--,-,,,-n~~-.:,-9.:.-~1:-e<~,l~(·!-f,=-,,,.,,..,.-l ~~=1~!:.: 12,!:i" ,:nilfic s:qn.ai:s:, :I ,'.~~.:~~':''''° '""""''""" ·:=:=:=:=:=:=?:=:= 1.~ .. :.t.·.~.:~,{~.:.~.-~.i'~-'-~.:~.~:.t,i~.~;_

1
'~.-~· •• :· 

Tt.:(lt;[~~-:Q(,N 1:--:~·o,_,c d,'&1vit,gs I . . "' ·······•·•· ! , .. \.,:. ~~,,,-.... ···,.a,,,,-.",[,::: .. ~.:. i:i~ [!t.Jct;ng drn,•,in2;; ("i~c4,:"'a .•• ... ........ ~ ..... ., ... , · ~,.., _,,, -
~~Ji'C"IS) tN<'i°1\;1.~I!? • 

• $-ttn:lar-d t!uta11~ Mdc-:;.r,r:..;r!r.!' 
:-::,c,c:,:t-i.(':~Ho% t"r"1i~str11; , 

-------~--"---~----~----------~~-~--------~--~-------=--~-----~~~~~~~~~~i~----·-----,._ ___________ ,...:..__ .... J 
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Roads. Tra.:,k, Trame Signals & Ughling 
(CND, DRG, HRL, LTG, TAI., TMG ~n(! 
T!_A dtm!'l!ng· series) 

(·I J•J \·I 

i 

L . 
G~neral 11,rrang,;im,:rtit \ 1 ,;,.ck & 
Ro~:'1.-;:, 

0~1~1t1d t~'='Lk allgrirn,:-,r,1 
,;jr~c\!:r,o~ \IAL & f'.JA s.211es1 
8.\'ct.liHbiP.. 

Ne- !U:lCJ3 ab{iflmerit ctra-wt:,gs 
.iv5..11:ab1e. 
S"I\Jfr.'.J ti:J1 ,. Eil1~nm~:m: 
'n~o"1l"-ti[,n ~1lll c:.:ret,ify' 
Rvai!.,;~J.,. m:en d2i::t.i'-cmic.: 
1Crn:a'.tlic1.l ,'l?.C11;,.reeid. 

Orn.ti dntc,1h~,: 1tJach.design 
dr:-iwfngs. P·lfil ::;~r•;;6-) 

\DRG trrawi~ 1t-d1;5) i 
::i.v;:1,it~t.1~. 

."\1.'-C<il?JJte CJf-a-..,.:ngs-gen-ora!:y 
cLSaG Tu; quo<,!l!'f :ake·r-~. 
How!SV-:!r, ri1l s:11.ill :t-fl111!> ((:.~J. 
~lgri!t. ,',lar--,.;[r,Q's, s_r~::rn.:i.J::.l al"!,, 
ba..o;t:d. or, tir:\; ttsnce-~ 3c[J:c. . 

1···,·· ---~ ;:~ 11~.::d r,~r r(1JO:-,!K11 t?.:.:e-ci:1::;. 
f.".:- ./ ... ll~(,11!.'t,v,::r. ,Jll :omall 1!sms {e.g. 

llr!~'°'. _________ ,_ __ .,_ _______ ..c._ __ _,_ ___ , ____ _,__ __ l~::~:.::~::i;;;~;:-,":' 
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$.e;:;Uor 1G 

'T,ii><>'olQ. 

D'l;'lrait9r.J i:-~weMer1td~;;;!~ti 2,1t1 

,::lf:!1~:lf,,'.!p,,_',•<S}NVll(:lt1r':"OCB: 

l!c,11x,r d(8:\\';r,:_1~ (HRf. !:'..':l<:c-s} 
.ire ur,l) ,:1-,,.::,1b:bh~ ic,~ IJ1e Bt 
,1_ml'{l;v".S::JtJ'.·-Lrr'aW?.~t 
,;act•on re. HemRr1,t~1:1, 

C•r.\·_- ~tirrQ dr~fl d~{:;Jli?,j 
lig.hitl19l~Vt!ultlC.',lfil"!'.I~ 
,11•:i.11r!b!e(f'l,-l'.',Cr!c:r;St~r.t 

Sld-Ot1ics.)!':.:herr;;;r;i.::.;; ar.ct 
cal1'.:lll:a:k:;>i-,;,'1'1i;S;')lr,1, 
~~,pi;:-:1tfc:afion i'iC•i::'"ndices 
:;~di-J.IT!l:;:lk,g, 

O~·:allE-ctr<>3ff~si:;ir:;;,:;;xf itJiXi ·::!$'.:: ••• 
r,i;;,~111g cfra.•,.•ln,;;:; (HR:.. 

~:~;(:'ttf;;~~l: ~~ .~;~~'{·',·;~ 
Sqw;.M ;.tr,ctl. Rc,:ns\lr,:I}~, 
mis:.mg. 

Sc.!',e.,r,e·.1,·;d:.:,~~l':'1fief'.Ha:::rr -

,;;,~~:;i~~c(i~!!':~,;;~:;i~~•gr.s} 
c1va>1;ibic,, .~Gowove,, ir,r,,, dc,;,t 
,~<1\y (r"lt:uti<' :1':· Sl M1d~$',\•,"> 

Bcit1r,r., ~··1c,1 .;.i ;'.~0 i;:flon tC 

i;:;:;:;:;'.?.f.;:;:;:;:;>mi:, 5Lo{;l,cr, ,!-; trl, Hi:, ,j:,~L,n"!Nt i ~·~~:~~~r~~~;~~t~r~:,,,~, ,1~"1 !~;;:;::;:;v:;:;:;:;: ~
1
~~·::e~1: ~~:v~;r1~ r1Mc:l • 

1!:i:i:illH ~~:~~:i.!~:~i:;~~;~·:~· ; ...................... . lli!::;~~f i~~ I 
:~t~~,~f~:-~~:::::i~2 15 j\JttJ{ ;::;~~;.~'1

'~~,·-~ot:d~ 

~,ig (!:SK, 

Pa\i{jTnP-Flt!tM::!c ,·~].:lliV1(1 
9);'.l~l;ng (3DIW:l f b~lflW) ,J!5.rJ 
lti-r) t:;ilel\O\lt:'.r a,l\t;rr sn.·.::.~,pf!;;a td 
pe-triiil ,~tlicie~nr:1;,.,,>,:,:N·Jtt 
·~•X•~•,.ir,~;ori. 

r.>;,wir-•r~n: l\.'r)~~-.; t:IK•Wrt 
c,ut~10el:0!:2rea-:.. 
Tl1e pe,mls2:t:di;- r.ava-m,:;r,j 
,:..J'.):iM :;.p~tliie'd lfl ~p~c ~b::, 
!fl :i!p,C.ts~(S. tO b(~ e>lo:C:$$$~!,S, 

witn a totaf c1lc,r::klt}!} :W:km,.:::>: 
N"3(,(lmns.:Fmrric.xpo:"r:eri.:.o 
:h!!I: I~ !11!11ilM 'lElf9 tomrl1!Jf! 

I 
IEJe..::1ric. 21 :;c:. bJ;'m.'!.titi5 !,1i:,:;~irn;.

1 

10hlvr"L"inur-d(1J•,<>1ngs,wei:,fe0.bi,a, 
!v1r,ior> 1:,. i1.1il <1tc::e"t~t1.;: ru1 
:,::.x,5-1rnctiondra11,:~s, in 
;.~,xvrd:v,cc- •.'lltl1 irdu-;tiy 

. l~f I tttf :~I~tEi~q! 
I : i 

=~~~~cf 
~ :;~,.::~~;;:.7·1 

l
::~~~;~c,~;;;·;:;~::~~:~lh ! 
c:ir;~.-,~ p~ 1;1;,·i~ ·b;sW err : 

l
e:H::w:0p1VJ~ t11&r z;q.;,1,rir;i 
µ~v~menlwiV.t,"" H;.pl '.:l~'.d 
rr~erhi;ld ·~'.h~,,-,:; v:•rVio? 1~,1ob 

i~~·~~·;",iJ r-i1~t>c/ r~_m, ,:;;,-1,:f,1.~ 

I 

,\,•,)•lc1i1l:2<'1•r,:.•;i:,gsge"!e·r.:it:1--
1.i~ed :-:lr r:,uariU·r :a:k~-DH<;. 
1-kiv,~v•:r.",,-.:! _:mis,_:i ft-~rn3 (,;,,!}, 

,:-.;:;p1-s, rt,~rhi,;gs. :::i;;,1;;,1:::)-:11"t:; 
b.:;~~::: n,1 r1e'S ie-r.':li:'=r QDQ,:.. 

I
-A1.',:J\:!!Jlt- (Jr<1v1~:,;;i1.. ;.l"M~r~llv 
'.,!>,~,.t_lfo1 C,t1M11c:t)'}M\,ti-dfo. 

H.:n1.ce"~e,, all s.n,aJt 1rerr1.:i foo,:;:i. 
si1.111-s. :n~ak1<1i;J.!>,.'!i(j1ai'rl,;,\- :1,'i' 

lta:xc>1~ w~ :r•J'~ :-xdv t-1~1, 

I 
I 
i 
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Roads, Trnck, Traffic Slgr.als & Lighting 
(CNO. DHG, Hl'tl, lTG, TA[., TMG and 
TVA drnwin · se<"ies) 

(·[ t·) J·J 

Gei,e.-.,.J A.lranut:n1on: {T"r-,:1ch & 

t~oad.,i\ 

C,;;:,tci,il~ri ~d"..i( ?.1J~NN:nr 
,;irf'!Winr,,i; ,:';"A!_& 1VA.;;~r;s-sj 
c1v<1.Jlzbtc1·. 
Ni1 ro2d.s a!li;iri.iire,11 dr~•i:1,t:z 
ava~ab!e. 
SetiITTgwl1iJl]n01e:,1 
lNCrrr:a.tlofl'IDtc,1rr-0:'11!,' 
fl-.tOdahie:[ili:!D<a-\~C:t.-nnic.:­
for!7)::;\lh~t,,_.~C;\!i, ;-e:a.rl 

Ge'"'Nt:-1rr,!1t;Jl111~ lr'::!t!K liet:,,;;t,:: 
(~}:"cGiJJ~\'/:flQ s~H,g) 

o>-'1:,1,itablc. 
Srr;.1,::1..irat ;{l"'d-cvns1ru,::cl6~ 
de'=(Bi!S,.f5U•J•,;,t,,l;}R~,:;, 

~:Gocre:e-, 1-£elm,:,ccc-~ri<'t11 uri;! 

~I 

5t".G(l(11'1 1 Q '----------- ;;;~r~:::~:;er:~~~;en:5 
:or ( 

l!lll!l~i l ,econSTCoOHoc• cl ca•,,s,ews, ·::::::::yp: ,1ow.f,on &[1cccemoc,1 lo stuta I: 1~1:~~~:' 1=:::~,~~ ! 
.:le:OiQ ... i '!1;11 hcwe fci, be (E;Vi$1:itl :;:~@oo:::::I 
.i.z:r.:cir•;fo~'JI}", fh:t< wi I h~+\1.-; a ·::w;:~ 
t,nodi.·ori ('tfl.:ct (r,)·dc,sig,r11 or, ·:=::;:;:@::~ ~,.~---,. i] 

or,j•1.Hv•N-e.,~,we•..t.:;ni!t1 
1%;p, a: 'li;:351 Fi~ b:co.r,e lo'./l;lt:S. 
Ni:, 1nlo ~.br.w1 ¢'.sh;tm,;:.J b<tJl'.!,;e 

l<!J"f.'t'S r,f t.;;:otv,,~y-; · ;E-. :I. 

I
' .. · :h..::-:,,'or;n;;::k;'i',;r)n:o:ri..:-d lr"i, 

t,,:• ,:m;,wi:r1;,1s cl:N"13!~r-s 1:,hf! o, 
:o1c,cepc!:Jc1.le ste1ric1:am t'-iJw1~ve~, 
cM:y r;.,;Jc,Lrr d<aw1ng& a"ci1l;;:oble, 
,:..,t;i;:H l-';r.ot~r.-:o:-p~hf1=for 

l
. ~~rn,:irvc,10:M dm~11fn::_f<:. :1r., 

u~,n:,,j-=.ni:.~ • .. :ith ifl.jusm 
: :ol<.nla.ci an drsi.wfn.g~ ~;ve- ~!"! 

'.i\:~.;,~::~~~:~L:::~2:\:Gil~~J~ !: 
l,;:he1'1 r:,rir,ce-c: in lll:.tk ~,,d ,Vh,te-i 

~.-a1"tl.ilar t.J.c1c!:;Jr:;r or co'lc::rP.ta. . 
~Ti>"<:','•'•11 l1TI:r~·a l\,"i?dr0-on ~iMCI :: 

io:, t,c:::~11:5!~ ~-JJM <ir r,s,.n1ovd! 
:1 ::~~t~~:{~l~~:~1~;;~:~!J~~~~~·t· r: 
1p~:J.litJo:rd. (,i'1il 11ct"cifilii,c'.l1 I 
:Da1en;;,riP.:c: k,1 kc-rt, ancl 
!tcotw.av r.:ie1a1Js. ~.lssir,:;i 

r,,,, 

I. 

:1 he. tt~t1J~t--J1.>0 m ~Ja11 ,:it 

lttliti[~g~~lr~;Ai. 
1 ~elatre~I :,~n~s s,erc\Ju!1.'> a: 1 Ll'.11 
i ioJ\~.vc1I ··e1,•1:1dd lJ!.a'f 1~l::;~t,1s. 

I 

,t\v;CJii,ciof~i;Jrav,,ri-r1:;..,;gi;;rit!r.?,I!'' 
u-;2c:t 1,.ir mJ~:·til:v r,;,,k'"",,,trz. 
H,,v.~1{1c(. ciU 'UrlJtl 1:ernr,,;i;;,i~· 
si~11-,, Vi~1rl\:iig~. ~ig!""J.:i'ls) c<.nc: 

~t"-:Kl 1111 tie's: ii":rirlar ':'.oQs. 

ll..Vili!r.t.le. cb.w1ng~. gs,IB~n::ill~, 
~sea for ar.J.am.itv take--otf.s 
HQwev1;,r_'nn s1"1~11 ilMM< r11-.g. 
.·;anEi, n·rar1tl11qs, -.:ig11~I:::) ai to. 

lcoc.-8d ::,,,1 t1~'s ~<en~r 8DQ;:;, 

.\I&=={ ! i 

~~~~: I~~~~~ l,, ________ ..1 ___ ...L, _______ _!__ __ ....... _______ __; ___ •

1

_f[_::_I_f_t1_1:_T_t_:;_t_r~;r; 
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IRo»ds, Trm::1,, Tmific s,gnals & ligl1ling 
(C~lD, DRG; HR!.., lTG, TAL, TMGaml 

Quant Wes 
l'V /:>. drauvltn'.t ~etie;!) -------------------- -----------~--

0
-e!ilgfi t,

1~.!I~E!"'ll,,.t '---~~r,,,"·,-:;;:'it,~, 4,j-;pro):lol{ S•r.1\L:s.-1 r1~1e:-wmt ----~-"'-::.:-.11-:1v-,' {:!IM!m. cJaMllty [ l!E I, ~lci~5-lbtl1~~:~~~~~!~!~c: r Cl2,.;1y c~m~ft.af,i::;! v,fth CuN.rowl r1equltN'l'l~nr,; 
p:ri<'ls~ S~\t?f1 C:~tnw,t tl'~$!f!l': ~!r.bl:e. 1 Co~t1!c1:-11e~s r.:~~19.:1 Apl:ln;,v~f $1P.'li..J:-: (th~) s1aei1s- Q-1J~t11Jty,"To:O(i-r}H 

f-----------------t---------,-l.~R"'•s."'·a . .,,u."'•l.+--------.-R"'•"'s;"'a""''•,-I t-~A~"~'"~"'~''~l:>s~· "~"~d~T~~,i~~"~P7,c7t~E,:'0!-,,'~dccu::.,,+---~D~LO'irtl!i~ ------~--~------------~f 0c.cur.lents: ·--"~"~"="'~;r•·~.,~rhc~•~""~"c;·'===l---------~.~.,Y.;t,1~u=1M 
[ ~ J : • j J ~ i C-01,!!'ne<1l Rk,l1. Cpmn•i:<rt ~•~!: .. .r Cpi111'1"1;111t Mis!i Cr.-n111'MI P.~;~:/1 

' t:urn,111';'m R,;i;;:t~,t •'.::.ticmm:::01 R~:.:::ciJ C"mmf.!'i: m~k 

, Di::B1lec: h~ih1;ng J.:i'~OIJt 
m2',~!r~g, :,.va;!abfe 

,:~JCL•tO.t;c.r:-, ]T)l~:2,lf\Q. 
Spec:l:cmmfl :apf,!l,101,.:es ~~1 

S.:;he;r,t" ,,.,•i::~spc,~1i~ir :1flo(, 
:1;1p~111~il'" 12:r, r{r;,itit::: :;1::i~:;-dN : : 
rn~~i'.P.Q. 

T;afi;i::st;:it1a:lta:,•au1-drawrn~.= 
,;,r,rl:t!Ur:r(nc: i:lt:.J;,,J-l~g~ 1n~G 
::oril':..:).,111,:illll!.lk·. 

,, I 
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lac'>'iet!•. 

1;,~~lr:~:;i
1

:.~, 

1,:,~:;:;·:1IJ 
c:~·a:fanls-:1:--ir.:i>c-J-e.:tr:'r,iic:­
fnrr:-i~J! ffl:.;t w~ ¢<l;; ;t>:j_(l 

:::ie,uLI':',.:~ n,,'!,dt- de~fCl:1 
!!tti.•,.,Jit~S ci~ t1~1~~- tl~<J.::, 

s"c!J1;ri.s fCoth HP.L s2ri€!S) 
avaitJt>la. l·!~9ver. \ftE>Sl.':'tn 
JXllt c:.h::r,~:.::l}t :11::.:m:, rl)~t~ 

i-.lr>ct,,.~lif.l-d r;,-:sd !'tt"!':tra•rit 
<'YSff'!F~I lflyoU! ,;:fr;iwlnus (1-IRi~ 

CJf"i-l.YlL•1Q-:OL.'lira~)Z.rld R,',S 

scl12'1;l'Jr<1~ o~:!·~t,!o. ~l'J<•VL·Y 
:th, ~n..-1.:.v 1-( arr,• RtiS w,il be, 
r~ci;wi~d i:1 :h\<, u.,;ti-c.in. 
DRi:;1t;:id k1,rt, i':H1rl l·U,!L\'..:J\• 

l;;.yOu! tl,-,.mir{Js. {HRL tayr,H1 
c!1a)1,,1!"!r,1s1 ':IS: 1A'6H a~ !.-t<l.[ld.:rfl! 
tf.:"'-,t.:ti'l1c10!-:{P.RL£.-CN(r 
rlr:1Wl'1Q ~ortBq) H1,d . .::p,:,:: f-lf;p 
~!,'~ avaiJ-c,~~. 

I R~tdu<1l 
I fff,z;k 

' 

·: tii:-itwe oa.ri ;e~d hen.:,i, M 

f,!~;;~;::::::~~~:~:~::f: "'' I 

\hs.t d1;1,~itJ,1 rnro-rr.t:c1r;on lQ t.~e-· 
(:)fr:W:•fad 1nfoim,,tS!.l~aJ;.ft•,l0r 

:

i,iiiiiii.iITT :::::E::~J~ ~1[~t 
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~IJl,~H ravlav, r !'°'"1:it•sl~n w1H, .::, ;hc- drawi11as ep~ears 10 b~ 0f 
: •;low lv r.ptimisH (iep-c:,I 11a-&19n. :,.cr;ep1b<1Jc, -i':t}lild31 ti, +{.)we,:,:,;, 

•• 

/:~~~~:o::~~;~!;;~~·:~Dli. 
:,;r:;r,:W•.K"iitir. d~,:(Wi~&. l11 
!r1cr-r,K:la11c,e. With •nJ,Jit,~1 : 
j,13m-:dr.rclvtl dtt<'A!ln!]~ :,ave: to 
ibe~rn:-1,:::e-:1 sui:-hlh:a-tall 
'1ric.,<?"nai:0r1 c-ecorr.e~ ava1l;.bta 
!w:'ler, i:,:lt1((C:d !:, bl.:i.¢!1 ~:-.d 1,.,f,:[,: 

: J"r! !~ ·,-...1c1d::t~1?. 1n A$ rn1hrat 
jA-m;tha1.IG r~q,.,1re-~tr1tb ror noM 
i1,~c1 i;rL1t..n.! ~1i fJol dN1md. 
i DCc-:c::;ea ,;r1;<:,s; s';>r.:ti:~rli ~:r l l}i I 
ilwi-t·,a! F1=-1:;u1lt"rt!11Jtrn1,cesh1l~-
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R<>nds, nacl<, Traff!~ Signals & Ughtlng 
(CND, DRG, HP.l., LTG, ,AL, TMG and 
]:\Ii\_ drawing series) De>siqn Allallabilit Desi n 0Mlit Quantities 
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lf1l'!Sln~. 

"'"''"-"" ~~~~€· = 
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L~~ 
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;~:::r a.rt~ c-cC1::.~nJctkin io•Jts-tsriti;rir, •. 
iPri,it :i,r:~ro--:.:c:s lrJ.tSM.:1:of, "!A 

l
l,1~cutsl"Lo1clr~1 c1;1,r),'lJ~tG11,c 

t:,a,,:ire-Juri Of}. \19l~r t'" SDS 
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1Hlics, Hr,.~',re\l~I, fO d:'H1 1t1S'.iQo 
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!1t"i;.j·,vf?.L'.afl rt::,!dhE:rv:.;-Tio 
!ikkilc,-rl wmrn~~,;ffi p_r;,1;,~1blr>: al 

I j 

!::::~g:~~fe~1ne.:( 1c1 .,131t, 

f,al:e.;::t f'.0{,:';8iMtfM1 :1{ fM1t 1~--:cc~r.it.'"f.l~ :.!~~~,a.rd. H-C,Wl:.V81"", 

~r!~~~, T :s em•;s~~~ ,o CG l~:~~~~c~~~:;,;;bj~~~~bi~. 
lf':sio:istW,c;.:a11c!~ccJi;-1":;; 
c1.st1y tNP~,1~ti1:1!i, ou<:- to fe<JE- l

t,::mG•,rue~111• atc\wing:£>. Ir: 
r~z;i;1wj~a:'.e 1c~d:1 :oid:1~-.. t)' 

::,taria.ar,:L,-:::h C1"i;'.wir{l'" J1;,% to 

l
ue p:r-:widi:1d eLmn lhe,t at' 
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c<Ji:.S" ;:,r1i11ed :n !)l&cl~ ~r,ci 1tth1\:, 

: 1.md :s r:~zd~b1e ir. .~3 ~,mat 

j
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-'i10uld lrdrn::!e 800., 
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Roads .• Track, TrafficSigne,s :& UghUng 
(CND, DRG, HRL, LiG, TAl., TMQ antl 
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f·hJ~ ! Ri;;k ! Hi1o-fi Rl::!f i Ris!t elJ{.K 
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Ccrnmc-r, --"'~ · 

Clh-9 Et'is:iii:J.bJedrall I 
!1...i~c.ilJ,::,h~.n; ;,mp,co,d1l 7i1 
!P~tmilt,xi pc11r~11_1~,:,t.n~ti.:_,,•:s,1 
IJ:t::dklC-:0.Sfd!t)f• .'. 

Detz:le-::J d1.awlf'r95 il'J3l12:ble foi 
crvP'l):s~rl iDo!,Y'f!J'5. I 
i·.'J:> cfot~~il"F.id p;:vem5r1J 

J~~:;~;.-?A (os;~~ ·i~ ~. ,;'~·;,·",'.'.-.~.t·,1;,·~,~,·,:d~,~~~.:,,;,;,,;,,~.:,:.~i:HbrH, : I 
jr:,mgt".lmm~dfor.i:Jf,J8., (.'efer "'-'''~ uu -~ "'' ,_,. ", .: 

1~~:!?~!t1;i~"~~1;r::~~·, a~cLJrddrt1ce w1:h '.~d'.la.t~\ 
cl'lJl>!-l&Jld~g, ~undar~, :•II rraw1ng"' h.:1vc tc:, ·: ii 

~·H'.l<'l"(]S. RV;<;;.::-a::ile j,tJf I 

;:i:'~~~~::~::.;':~:da:cl dr~t3il~ i 
2.va1iar,l1c. ! 

~-------..... --~-----~ 
;_\1h1:;iy ~,~:~~~~;'.~ ~~-~:c!~!:~':t; 1 :!: 

,·:t!:isJ;:;11 r(').Qi•lr"69 w re~1ci~i [ 

;i~~l!i~~~::~:\::~1

=~~:t;~, s I 
E1,x-trit:c11 sChic:--1~1ot1<::::: ':!"r,~l 

, ,:o-!.-:-ul8.GU!L"l 1Ct'.5i::.":110. 

i ;i~~f :.;~:~~j~;~~:1!r,o i 
1 :; 

~Sigr-.,; at::id F:0ad r,.,,"rk!f!,JI; 

I ~1~§~~~ 
l;i,r,aii>1tiic1,:SS;;ii~runa,;;!~-----is

7
:;;;f;;;~:m'~~s'C~~~;;;r,;j;.l:,,j,;;r;;,1ll':,;.Q:;;drtko·,c.,;i-Xj-Sf'4"""1

11 

t~lf4L S~an,x,>~~·.;;:!c',.t,lf." 
H,)wevtr, ~rc1tt1c i::r~nal ta~CJll1 

l
r:lr.:1',1111:'.}S, :s::1Pr.lwd d1,~1I" arn:l 
C.Uf':.-,)le-r ~t)l:'.::iti(·a't1~t 
f!"iJS51fiQ. 

I ! 

;~~~'~:;lit I ;;~grirn~ni 
;r1,(M)'l~Bc:(t t'IO: tr.JfrM!t·~ 
,:ivaH;,bto} t:-i cJ:ll <'l~c:ro,r,:i::: 
ln•m::i.1 ln.:it ·~.,;~ cor1 r~.-iu 

iw :r,:ov:C:c-~I :;.ud:i ,ti-:1 ;r:.:I 
ir1k;it,,;,11!.>1 fx-{:t1n,~;~ ;,,:,•w13bl~. 
1,:i~o i:ir,1'!16ct in bh~s:% e-ncl w:,·dfr 
:~M (b·~~;,,b!e,i.,..l\3forrni?..I. 
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Roads, Trad<, T,.,itic Signals & Lighting 
(CND, DRG. HRL, L TG, TAl, TMG and 
TVA dtawina seri.,~)_ o~siqn Avr,ilabliitv 

l·l [·1 

Ge~t<d A-r•c1.r.~Jr1r,,1-~,ji (h:.::k k 
~rii!.d;,\ 

L)elr.ito1d ro..;;:.<; de.iign 
draWlngs et:t:::J t'~p!oal ,;rOS".a 
.!:Aci:it"J"iS 1:t:,~i]·, 1-!1'1.L Mfi~li.) 

l,r,.'e)llah1M 
fak, cJ~1a1i°'"Ci ,'0a6' 112-Stralnt 
S}t:.l~lf'! l5}0~l 1J"',;~•!frg'..'> (Hr".it~ 
ci,N.,.11,g $<::,>.~) .--ir:d RP.S 
st:hlildt~o)~ B·,a::O;Jbtt!. Hcwei,c>r', 
1•.ls un,:l-!::at 1t cu~· RRS \vflf t;.e 

.~eq:1irer;J ii; ftils u,u1nr, .. 
Dcl:aifi:,d k:o;irb and lr.i.,:w.r.y 
ayr.:iw1 tlr<1.w:.rigs. rHRt k>'O~J! 

;:Jr;:\~':ngs) :,s w0:t1 o-~ (.t~ndam 
k-orbd'-'1U1::; (1----if-lL&.C.NO 
,:frawing R1'··i.r,~) ilrir! speo ~p~ 
11/1 01>:i.ii<!:.Jle. 

G·Hteri~·ir..::1icall,;e tra,:;k •JR\.;,il:. 
tDRGdr.Jv .. :,ig .,;cries) 
'3"Ja~a~o I 

I 
Str,)ctural ::md consltd(frrn 1 
di;;taJ::,;. :,lJGITSLIO-bM!S', ! 

~::ii:r:.:::~1~;:i~:i',J 
n:.e a~aiial:lle 1fr;it: ~~~~j. 

:',pclCifL~&t(l:11 :-mpt--tu;J;:,/f1 

:~;~!~~~-:;;~,;;; n1>fol16) : : 

:~~u~1:::t~:~;i:r~:J:~'lt : : 
r::::~o·,111n~s ~-71: a11~!liGU~ tr,r 
WN!<.k re,~i:ke.d t,1, rs:,:-01.:. !tr-: 
?.;;srnner! mat th,~ ~ t-.e.::cluse 
::lDi'Oc!,dWCll(E';S!fC rW,ui'l'od l:r:: 
~t'c!!o-r, 3A 
De-taih:::l pX\•£:[l)C•r'1J imatm,,m: 
d'.r::.v/b~gs. i:l'iCtilc!bl~ 101 
prop~si f-o.-0!\'.'.'l'l/ : G~~~1Vay 

: el,!I tn,-,ni:al ap:p--C<'cl.iB 
a:urstar...-Jln~. 

r
'··· - ~}\~?~:::::::~:~::~, 

l!'.J.t1lng ~1ci1g'il,r,~!c1.yo\/. ·::-: • 
¢·:,.~·~<;;,!l,)'t,'1:l.bl.e: 

;:::1~!<•~1<:ctlHr'10.:1ct.umt I 
.:o'cul,)t1{1''.>1r1$;<1,\'.j. 

!;;~r:~i;~~nJ6:~,;~:;;p~, j . 
14I1 iN'cfJtili]e. ' -- &.J 

l° ,al1'it "§;jt~;: ,;1r1<:1 R.:;-1:,rl ':,faih,'lj'.1~ r1&ta I"'• ... -,,.l'h. ;c;1gn,,. frd rc,:,U i:::?:;~;lli===~ 
1

m1.rlvnid!'S.WIJg.:S. lHHL :11·=1=·· •:) 

~~:i;:;{;:~~~;;,s, ::l;rI :, I 
1-rr.nc 2.13 i'o.?.d m~r"' t,g"Sl ~;· -:;::=:;~ 
Lav.a11~t,!~ ·:· ••• -:. ,$::1 

;:~,=~~~ ~1~:~~(~-:~~!~!~0~~1s1 I• 
•.'11&"i'n{j. 

Tm/fa, ~![111:i.f l,1~11,wl tlr'i;,.\i.'lr,~s. 
:,,1~.r•dt(d cet<::Ut c:iru:~i:-:.t1i!rolll}r 
1oc.is~lft,.:a1;.:,r:~ rriiz,:;111,CJ. Onl.~ 
clu:r:lJ,:,Q ci'rc1w1flg.&!.M:"1Le.er1.:;.;) 
..v.:1iiabl1;. for :,c,_rn~ :Se.:treon:o. 

I R,,i~cdc.ml 
l Fl~lt 
: 

!J%lgr. >:.Pi1r...:lv.il i;l:'!~W> ~Rel.W<1llt ~ r=:~d.1ibH1l1• 1 C'i:::ns,1i•Jctl'lbtU1~· ,' IJE 
Aut~or!tir:$ ~~·,d Thkd P.el'tff:l.K' i• Oppn,rh.:ni1;1t11 

Ccinc1ne,11 \ fle:~:~I comm~ri1 J, Re;;:~1 

: 

. 

Design Qua I i!y Quar:!ilie,,; 

J,mr,1t1,,8"·p1;e(.llcl~:.Jt.-.bea; 
"'1.'0tc..r.t:~etN pro:ir,11:,~,t wh:~1 
l-th•x•:d :ndt.:J,~ r:Jrt.) . 
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Roads, Track, Traffic Signals & Lighting 
(CNO, OFIG, HAL, LTG, TAL, TMG-aml 
TVA dttiwina series~· 

!----------·-·-·-·-·-··--
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::ie-M1f!lt!mltkf:IF:Jr1n1Mt 
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,1.;:;1a~s. :s;;cr, :m~i-rns.se, ,)'..',~ornmmi;, VQ3) 
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1
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i?tf~f~~;::~~~'.::::::.u I,,.~:~~.~:;.~~~(, o~pr~~~I 

1

~•(0:}')~~::f f~{,:\'l'.E;~ I fycJ~\•;;'.J,1 

aljr,!J 'MN ll'e i'lC: ..,.,.,J! ~~<: for 
rlow,sor, p::tvod <!C:,fF!i r:-~mD:. 
~tra'1"\.:;to;:is. 
r,k, ~:mi~1lso r,>' 1eei1(:irf-

1i!t"?.NJ(HJS :-J.11i.l1J.:.t1fc r,it•1.otl:.: 
,J1,;;q.Jir\"'1 J]il ·~2.d~,. 

r+::i r,:'lvemar;t -;,:-:-a,m'ar(J ciRtall:~ 
Q;l<',1tc1.t·i~. 

:.:'.~~l~.'.!:::b~::·~Ul 
FJecb1·:a! <iJ:h,w.,~:b; ur1lV 
ptm•:c.t~d lt:, sc,m,: :,,rr~.-:1:. 
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ci,,,1 ;.4 lfll:ot1,1rr. Or1:y t!l)e..: &:PP 
14."1 uv~1l;~~il,1. 
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fl'l<F~;rig i;Jr~w,ng; {~!R._ 

,b<:Wlti~ ~e1~:,/ :,,v-D:f~li!e. 
S.::hf'~·ilci '.1:;r1:i:: 5:p~c.1Fic.:&orr 
~r.p,em;S:B'il l2rt l'~rntf:Gsign.:) 
5.!'KJ 1213 lri;.:.i:d ~l:lo}(:ing,;} 
,1v~:l~.bl!'l: 

::..,: 

.. 

·-····-··-1 

I 

i Re::~al-
1 

I I 
------>---~---------+-----<-------~,---·· ·-------~ 

i 

www.11----------+---+l--------i-----~Jc--_______ j-i· --· ~~"'.,::;;::::::,. ~ 
I I I 
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Phas1oe 

l·J [-l 

S,:h~HI':'- W;LI~ S:p,GCl)i~,:;i,l~o-n 

'llicJp9!Tr:l]X12>°:"; •,lrat[ir:Sl)jm!l5-) 
rni2-S.;1ig, 

T~tfic !c;i;_1r1:,j J.:,\'c,Jt ~1TM 
I 

,:ki~Jm,;:i drawir1;;,:. IHR::.. :.cr:!c,'t;) I 
a,,a~i!b!e. ~tar1d~rd de-ta. ih a,;:ij I 
c:orrtro!lor !:~«:::!~~t(r:l.~ 

Quantities 

R:esidn;:,t 
' ms!: , 

H1]%'.("lg: l .. ~.1-~--
Di::~~Jl!.'qtr.:.c.i..:@ig;,.me,,r,f ·::::::: •• :::::::::r ·-------i8~~ ...... -

l 
r.lr:aw1r,as •1'"/'\.L J; TVA S•WMJ :·:·:·:·:·:·:·:·:·:·:~ 
<!·,•a•l;,.t>lv. ~ 

;~~i~~;~~~:~~ces %UJ 
il\l~jfal:i1"' t; ar., c!octmr111: •• • •• 

rorrri:;.tthatwe.::~n rQ<vl, ;:;:: ••• :=::;::: 

,:DRG. e:.:rawi'1i~ <;N1B-o.;) 
c1.,1;i1!ablr>: 
Ot,-uct,1mlarn:::tti,1$!'1..iC:!lc.!'l 
C::eta[r~. such ~tJQ-b-as~. 
c(1t1,r,rFJJf.", te;ln1r:r~err.9r1! and 
watl:!19roofing J2qlit<P.,~m.: for 

~1F-a-s:,:;,-m-.,,-,, _____ __J.Cirack :~rm. ,ar8 r;r1l.s-s:nrt Atl frmna: a::11::w,.i~!;; 

I 1ik~~~;§~t~':,;:~c£) ·::::illll f ijJ~[~f f :~ji~',~r 

j"'""'"'' 

I 
Fra-trk 81L]r"5 .;rr,0 Ro;J.Fi r,..ii3.r~1ng~ 

! 

Cebt~ ,1;o~es and i2tcde-i PJl!ci.rs 
r,Ws.hCNin. 

Ersctr!Cal sc:"'<F'Tl21hC~;&f''1 
,:;,;iloJ!allPrJ!S: m1ss:1:g. 
S.pRdfo~.it'.:::n f:I.PP"'r.,]lr...e:3 18. 
,1nd f4 rni<0-Eh1~. qr.1y spe'.; :;;pp 
14t1 ;,.,,;:;J;:;[lt,;;, 

N~ cl~t;:iil~ tr~li16 :C:iStr1:: ~nci 
roM ln<".f'f.;n~<1rav,1~g~·1Hm_ j 

~r::~h:~~:?~~~~:'" I 
'°' omc<l rno,h,ngJ·~ 

_______ J_ __ .;__ _______ ..)_ __ ..1.... _______ ~-- ----<----< 

I 

A·.l!ai:i;-;g P'ql;;.::....:~ .... uear 
ruwwr,t,-~c19,~ 11fripm,:zl. Wll1cn 
sl,r.cuk' k,t'.IU(id BvO. 

l:@~,:i:l-------+--1-----····-·-l--+-------l----4--~---
«<~·· ,ei:···> 

*"""~' ffo .... 

if
1 
L' ""t""J""·"""".-""·'----------l-~_,,_---------L-----'----------'----'--- l 
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P.oads, Ti"c1clc Trat!ic S,gnals & Lighting I 
(CNO, DRG, HRL, I. TG, TAL, TMG aml , 

1-r:..:V:..:A_o__::dc:<'a,c:C::.''::.in'-'1<1'--'s"'e"'r-"i""'"'-') ________ +l ____________ ........ DGsign l\vail~bi!ity 

l·J [·I 

r.~~1911 Apr,c,)":J 81:,ius "j'P.'""!Qv;,·,·.t 
~UlMC(He::. o:1d n,itd 'Pf.lr'lk>s'• 

I R,a~!du"21 
I Rlisk 

Oosign Qualitv Quantities 

! 
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Spa:::. c1.pp,'l:; 1.efo: 1.'5 liast:n~ Vl 
t;ccfl.-r,·ic·:lt11Jlb;,thc 
i:!>Y1trc.:ctoi1 nocav(1Jl~ti.1e. 

I Fi{l~dLigj 

F:!5i: 

i r, ::;:c:~==;~~::, 

---------~1:11;;;;::" II~ ~;:o,;:;;::::;!;:;~ 

:::&nhwor1'..t. S,eci1ica\icm 

,---------·---------;----1- j 

1G~i)(P,,;hr·t·;o1 

I 

i 

Only jc,c1uc1I SI mp.;.r\'S !l!ld Si 
S.L.1'1lfr'JOU'J' te.p:J"f!(,j('S,Kt,h,:'!:6 

i,'J'clll?.bl,., 
h1ir;-rp1 <il~IN·-=- t~l:-Oi6-Ch11h;a; 
re1Jon fi.e. ~e geo!G~!°w.1$"i'!.1 
de'.si-an'. ls n~: ;;i•mn11bii:l :f,f..!a (1-

li; n~ ]:i-,)'511'.ilb~ :v ~}:,t;'$1 how 
~)ti:>:.O:!IL<: h~'l1:'" ba;!;1 

cei)~!ao?rorl r,11~,P. de~·rg11 a;;.d 
wht,:l'.f"l":sh!i.lsil 11a;k~ i'lre 

:iiiiir~:iiiiiil~~i~~~:~.,;:;;~,~ 

-:-:-:-:-:-:-:-:-:-:1 -:-:-:-:-:-:-:-:-:-:-f ,,s,a,lc:,M cl ca, ciei, ;,a,ns, I +lg: 

=::f"""'?F"'h=====:;--,i.,i.,i.,i.,!.,i~···======---;~;E~~·iff: ii 
~~i:;1\1;:/;~:-!~;~!~;~;U~ l ~~:~::~~;~~:~J~~;~~WJ it 10 
roaci lr.:VQ! C:,,iy a~m ~.1gh l.i:;;:.ume.cl !hat.a I ~rrrial 

:~'.~~;~:·~;~~~~~;i7c1d l;;r,::it01.1at$ are w.s1c1ntilr,g 

i;'1Sr~:~w1nks p:a,1:; ~rid seC'li::-,r.s 
11>:oiy t11~l bl': ~~jJJf~,1 t•)t tt1;'; 

'"'•:1c,JS'-Sli"cil1Xl. 
H.::Mt:'Je-r. :nrorm:;lia.1 is 
roqulrod ror rsatmf'lrr: o( tr21,r;k 
Hilt! m<:1"1-i l:-JIVil1kir, (.;_~ft~wrd 
il'r>prm'errX,rts, 1r£:~~,r.1om l}t 
e<:•ft:ap,:its -1n\, 
S;:.ie--c1t1r:ati,:,n <ippf';-i-d!:- fa 
(f:1art111•t(Mks'., o.,r~J es1rn1wc,~i<"!s 
~ictnr:fa;,c,' ci~,1.:111.:: rrn~;,"~9-

-- i~~}E·E~~~:;;;::i~:·,. ~;:··_ 
1ctc.:.o,-cfa.rco ,·,ith rJIC:H'iN ai\.d 
(i=Cst2.nr:la:ic!J:>, 

! 

I 
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Geotech, Eaarthworks & Drninags (GEO, 
f:lJ_~f:c!l< SCH drnwlri!'.1 seriesj 

1-J 

I 
I 

~-,,, ;:1,1-1,m,g..,- Qo::t?,:i<> c!\111-110:;ie 
br.cho ~r,~r.,:tnl ~r:,cf!,:i-r, 1A 
l,!!i_ -i:.-.~ ;irn? t!atw'.len Oca<m 
f;r;'.ts ~.nd f'.:f'c'!~t,,;;,1-?f1 ROJ~,ci. 
~r,1~ ,::itM"i:tJ~ ,-;,,1{'tH:~blt1 fo: 

Q:1iiyfo:t,J€i.t St1{'r1I;d:., C•Hl1 Sl 
zu:"r1r,1~ry :'ep,::.n !clecl.:i: stud~) 
:w-eiil2b-ki, 
i\r:e,µtc-ttitb~ g.1-:•J-fr.(;U1.k;al 
rorcri ;i.,:,. tr.~, g::c:.:,t~cr.riic.:l! 
~e3ign) is ,1vt 21•.;ri3ble th~s ,: 
::,; 110!. p:::iasib!~ lei ;;ssess 11~1~· 

~~:o:;:;~:~;~:J:·;~1,; )n [ 

;f r;:;f ;~~~: :·"""' I 
;r~J~:~~0;01;~:!;~,~;~Q~~,:.~~t j 
ir~pm\·en1&r,t-;:. ~r!'1;::f"',e:;,~ ~f 
:,;oct ssoot~. Q-!r)~ 

:;,:;facir:e:~J:t1F1 ;;ippt-t1efN S 
ir:'~rt~·:r.J,"X,:;) :1r:d earfo.vi;r'.{~ 
;:.t;a:nd3'.!'ctde:2.11;: ,,.,Jss1,ig 

lNOd,:,t51,j,;;;:,"va,ta!::e [1''1.!:::;11~ 

JU1lnlf1ff,li::-;;1U~~1til;c.; 

;:;:;:;~;~;;;;;;;;; ~~t~l~~':f!:or, r~(1,1ir'."Me:1~~ 

~=~t~§~l~§~l~l~';;~~~~,;:~0·:~fl;;·;~ 

I 

I 
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[·I l·l 

Pr~1m,;t1,:1P/ [!l"i!V,:,1Q} .ra:1a:flt.bt~. 
,,.,,:;1~ii.sl1,:,•,.;lc1.J!E: se-diori!i ,,r 
t!i°"'<,;»i~tir,gcJr:-1,fr,:.i.goMti'&Jrk 
SS tC ~"" t.Hj~~d. i·lo,w·~ICl', !hi!; 
r:Jezl'.J;i.cr' 110~ qrnlilit:,J ,:,.e 
svr:~y )11i0n11a;(!,~r, ,:,n:t ;,1~j,e,.;:. 
IJ,,;_tbl:!f',HY l:'r nmm:P~de :<md 
tl18.tfurth<!r:;.w,veyw1libe 
rem,iMd m1Qrtc r:;;a;1:s.c:tiuri a 
cfosiQ:I, Ais.::,, Ni~s :,rcilqt,:, 
tl:l::it ?mt11n'fJH :J,~~itir. '1"ll=- no~ 
\J~er, t:OL:,1Jirn,:,~d v;:th !atest 
1w:1d .ail_grime_,rt, te. f1.-,al 011:•}' i 
rr,a:11ho1e; l~vi;!l\' are iM 
c1:11-::,,•3;-r_i;i;: 

N,) arainagca sc.~t~OOiee. 
o~euiaJ:Ji.a- 'o si=wt oo • Q, 
~C""hs-111,F,; •-11dt,::pt:cf;earfor1 
er:,pe.ri-1:..: '\:,1,:1 ~r:ai;,d:,r•I 
Ele-ti:li'5 a•1::-trtab1~ 
'Fh:; 1;:i•t.r:l ::.Di.:: rte~•g,, 
R'f[1,j~.r.·mr1f. \123 doe.:,. 1\1) '.,li:ll'a" 

!n :>:c:.r,1:¢;, lG~he :f~r>1 fo-1~ •CM!Ja 
m ~3J.!i;- at ro;;~:ing ,-nad le\'e-1. 
Cc'l'riser:iu<:ln!i~· !lC'.-::vls Dr 
~ml;i;iint,rr,f'.r.t:,, ~t.:' f'f\;'l~e11t :r. 

~:~~~~t~:: ~~1;:;r:•::rim!~ l 
r.,:;.iy rmi be rt.r:iuire-!l. ) 

1

1-~;i~:: ~~:~.~;;~::; iir tr3tk [ 

aliO: f'CJS.r:!5 fat!1'Ht1m, I!Jt0un'.l [ 
lrr.~ri;w~mc:r'!CS.l!'l;!l::lffi•la.11ttif I 
M'i'lspm·,tti:i-1, 
:::.pM:i1lr:allc,1@c!;t1)&r,11t:,. 0 
IE;;ir1h·,·,siri,.,s,~ a<::0 ea,1n ..... •orks 

'--------..1'-'''"_,d&e<:C<ot,no '"''""" I, '"""'""'='"=-~-~----s'*lo&..ID! 

r.,r,,~~ag'2' t~~ ~:·1:flna.g!:I d•.Swfr1~ $§}.'¢.;::-:=~M ·b,cr,:'\'I i>ppm ... 11~1s 

~t~~lf ti1f i::'~t- ~f llllllllllll1.tt Jlf If i]lt1JJrri:' 1~~;:~~t ,~.~:::~7,;;,," @PW):i;:~~-';;;~::~:;,: :•; ,,, 

LJ~~~[~: .. , 1~f~~s,, .. ==="---------"'-=""-----------"-'=~------------

! 

I 
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Gec,tec~, Ear!hworks & Dt~lr;age (GEO, 
ONE lli_§fM drswin series I 

(·] (·J 

kJ~,I;' l?.1:f1L?.: SI -r"CJpc,it;;~,r.,ci Sf 

SJ.!,n;-:1r:.,y11,rr,xi(,jf.skstudy} 
.ft~Ma.b:ts 
!r.l:>f"ltr-Pl•~!ive &e::i1ecl1rii,;~ 
;,;1µort (rt:< ·t11., ')~ot.e::r~rilaJ 
dEes:{ln.J i::, tTnC aya>1atf~ LlLcs i: 
IS'16:p.?~ibk;tl),1,;;;-0:;:; f,'QW 

Si rn::.Jl::;1-.a,,..e b~.c:r,, 
tcns1d,;it~ Jr1 tr"1a. rf-t,$1:.:lra srid 
wh1ch•ss,;!•)i:1l1isk-:Sa1; 
c1..'Z,x,rat,)d \Vith t1..:v:e,:1,1lc:.;I 

Design Avai!at>@L_. 
Design J\:'.iprov:a: St;.t~1,: (tfe) 

t R&S;ausl I f:i'.>k 

'=~:;~~~/~:!. ~ 

lns.~,.;::i,:in JC, lh~·lr.:m! lme-,-u,,..,. 
at ~:1,1r,:;*" c1l t!,:f~i:l°l(J oMNt 14\ci",J. 

GCH"1s.e~w,;;n11~ ·~O .. ~f.>t>C ~· 

orr.t"?.1,km~nts a~e ~t~5~i1t JfC 

1g~Jf F;,f ?i~~:::,,,n,w 
fB_q.iirad fr;!' :nJ;itm9,-,; 0 1 !rock l 
~:·.u r~ad~ r,;,r,,,1.lion r.gfo\.lr,.:J ' 
iin~1,~;1teme-rns.. rr.:-::iimc,ri; c.;:: 
.!aolt:.~1.)\£. atv) 
Sp>:"G!l!0a!i,:,11 .<!~~:>d:;,- G 
[E~)ril:v,t,.n.-1>;"}-:,.,1,'i ls:<;:1"ltiy1t-:1<~ 

c-:.im:iff:ird d2l,.;1b mr·>~·~1o_:i 

[£-0rt~i:mrk8 eo:;19n n~it 

::::I!:~~;,.~ ~:~{"J;'[r;:(j~:~ it i~ I~"'""'", .... .,, 
i 

ICO'cir..-10>;p""'a;~9;;;.e------J;,,-;;;;;;;;;;;;,;r,;;.:;:;;,;;;.;:;;w;;,1-T-l,,_,if; w,nr1,j ,,ppnN.:•l'.J 
v,.-i1;c:;1·~ sl'.D'<"i r~rg~ ser:H,in:::. O'. 
t~c: en-ifil·r:g drauH>():' ,-.,;tw::ir1-. 
<:;,:,. ';~ Ci..'." r~ •acd. Hownv~r. !Pe 

::~;~~~;;~~~~:~'.~t:~t;aIB~ 
1tt,;) ~urt.e}'T:s it>r,or.ip-:ere, a.;ti 
1lfcl(l,Jf!hr,fU1<'.'6}''.r,r1llbcl 
fH<1J-•:n,:d pritii t•1 ht-'ir!,o;~Tl,:m. o,I 
,:fo-s::i;.,11.r\ieo.o,n,1teslnulc-i,m.i 
:h,at .:1~.;.l~5g,... d;:i.s.\gr, h<1~ -:mt 
b:·1..::r,cr:,:,nk1<1-f~1J;v;::1l&!Bst 
ro:-.:1 al:gprn~1:!. i.e. Cina1 .CJul!~· f 
m;c,.r1h:i-1e1-eavB1S,(,1e,lT' 

&bef:i.nca 
~J.:i (l)"i,lr.,::i,JC-$Cf.iedU!~s 
,h'.r:.::al..:!1:!i! lvr :,wi:.1bn l 1.J. 
Gr.hRme-v;:rfec !-~e,::-r:r:aDc.!1 
·~~~~-er,tJ:fr. 5 :'ltid ila-nd::itd 
d~f.iit·: ~1,,1,.1J,1:1I,·. 
TP~ fafe~! SQS d~;gn 

:r:t~:~;l:];!3d~~r;,~:i ll.\al2 
r.m9rammed t,J bi;, IFC, 

•)C.,!Str-lrirl:flcJ. 
i-':1m ~,pprb',·~s. :nr ~e·,j1or, i[l 
are- ot1tmmJir;a &~ n;:.t du~ 
r,ert'-tts ('.~d or Feb OJ:i, :n'.:c:l'Cr io 
S:iDS pmgrarnme, \Jt3)­
Tc.::1-.rdc,ol J1pp_;nva1 ;_T AA; fnr 

1:;i~'~:,_;ie1

~;:··~~:-~:.. (,e:~, 

l
reiSiJ~pn..:graMrn-i!·V?.J) 

Fml ue :· c~c C1.i'P,-<),Jo! lw~•, 

Desigf, Appm\f;;il St2tu~ ~~'F 

,1.uttwrltif.:!: ·.in:1 n~crci Patil~) 
r=ie>:s-irn.1:.J 

F.hk 

l~l~l~l~l~lif : 

:;.'$,~'$.::::::::~ pl,.1$ ::t:<;11r:ip,:r,:i:1s ~f'0a.rd1na 

lllflll
1 

~f i;iJ?tTiif :i;:~::,. 

--------~~~~----~«it""i1i,;t;:~~~;;:;;d~~;;~,f;· 

c:::,:::::::,c:;:::c:---*'-!~~b:;-;c;;;;,::-c::::;;-::::c:-:,c:;c::::--\'"""~""1,c==c-;:;:;:-=:;cc;c;:c:::-;:;:;::-·filom:i~~~-~---~~~~~'~'.~'i--~-----
!.":rr:,:lill(JO,: ~xa .r~c~:11nlr,&t'1 l'..•!•J 1,. 

aJ'u:l 3:re ~.isd c,111;~.,.:Effok,:iJ 
SL1r;~v :-,,:ct usab!e '1!.'ilnouc 
rjft.,,·l~1or,c>f,:ljj;:n~go!", 
sc:1,·!l,Jb:;, 
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Btltirrger Bi:n~~r 

Geote~-~, Earthworks & Or~in~ge (GEO, 
DNE & SCH dr~win si,rir,s) 

[·J i-1 

Orri-y i@s;l1.1al ;:;., ri-p)itS W1d &! 
~u1 t1:r,:uy cc-pcin l~!eck ctL'd'r) 
ava:il.ible. . 
tri'te1pre:tatl1.1sr,eolect-,ri1c.r,I 
,epc,rr ri.c, n1~·~1tot~Ct",t1it.::> 

',;;1i:,r,,~ri:, ;a, r10.I g-~~lk":blo;, fhi:t: ii 
:i. t-r.1 possit,IE t~ ?2:::m:;~ rnJw 
S! msul1~ hi.;v'f'!J(;.>ar1 

;:;cr1~rd'.?:,~d 1n tr.e desig1 clriti 
c•.>hi,;-h fl!i~irlt.z,~ f('ii-:c. u~ 

'"~''" AK .. l __ 
-----~ ~)l"i; h~~·1i:,:tr1. of :s,x·t;n12f', :E2t:r,wnrk.s de2:;2iJ r.·M 

t.'llc' trarr, I'"" rt•ns :tt g.r~dr :e.f :i,co ... lJ.:!~l:Jk::: 0!'!1p:~t-J 1t,11s 1! 1'.i 
i;:O:Js'!ing r~~~ i.,..v~L i,'-l<:u1m~11 :hat ~I.\ Trnm1:1! 
Coriwql18·rrt[f, rlO CM$ ,,1 :!'.!W)!'.,Vrl1S Cl.IE! OLds"!ar,I.l,ng 
e-n:b~l'W:•m-:ints are p~~e-r,, in 
1[1,:,;c,:,. <Heci:s. ::u;rj Ll~ta~&rl 
;;.ia1.h,vurfo; p: :;i,,,; :zrn,e: sec!;Qt\.'5 
rnayrivtb-~ r°"'1l:irc,:-1. Hc1.I/Jc'W1;(., 

If\ 1~P. dll:ha ),.11c-::;cm 8.taa cik 
r.11,j ernb.c,1ikm,;-:ti,t,; a,.e ;:.we;;er,r. 
.,.,.i--.cch rre8d 11: 00 s;11~wri ·clr. 
drcl:>'J1r.gS, Tli~e l'.k~11,1(n!l" ~•e 
'l'l;e~Jr,.g, 

lr:mn-a,tiar, (giNJr;6 
imp;overl\c':fi!.S, Jri:'.~trner11 ,,:. 
:.:;:.;tt sp(llo,;;;ici • 
.Spel':1k:.i,Jt!c.n apper,d:~ 8 
(Ea1l11v,,')r',~\ a.•d .,.,,.,,[IMl'Jlb 

~cand3<.:'! tli,:--.::>.1i; n1l;1:;.iMJ 

r~~irrrir:Elf'}' clf',,W<r>i.1SH~~<t,bl~. 
,,.,tii¢J, -:;~0[1V<1 •~'-Gl"".::ec,:;r,r,-:; of 
!!"ff: :-!.(is~ing. IY;;ifF1.J.gr, ng:1<.'0'k 
.'il~ to be m-1.is-ed, nu,~;:,\ier, tna 
<:l,Mign&.' has- qrn:ilfitgd tH9: 
Si.Jr,'&:• 111fa,,r(l:ittr: ar,d St°oit:'s 
lh<tt-c":•Ji\''::; nc1:Bds '.ti t•B 
•;t~1 tllect AJw, 110 dr.airnige. 
1,1tra:::t>~,!'.:lure ":t ir.dit,t:,<,ed 
b.::tw1;1;::11 ~h ~G01K{1-t.QGO and 
ch.:'~o.21:,0.00.'.'t, ,.,hlcn a:irX::l'll~ 
t:1ti~ ir1c,,-.·n:..i:!.. 

E::!~~,;~::::,:::~:.,, i 
1,.ppt,-r::~i:..: 5 R'ltJ .sfaf'.d-o11d I 
:le bails avai1<:b1-e. 
n,~ :,1:~i u:s de>~:1 •

1 

prv;:i1ammt, '.:2.3 coo:. r,ul *le 
1.,.h-1::<, d~afnag-e wcs-igr. is 
vogra.iTiro~d tr, t,e 1FC, 

I 

·[AIJ :u•:rr1-:sJ<1!=';-i1;r,,c1lt, 
•DLJli:[3.fldlO~J. 

(Pr:c,r ,tipj'.'rwai:..1,;ir M-:-t:M 2A 

I

:., rl:" 0L11cr:~r,!!in!J :1-r1d no: ct.1e-
1:.,~,,1;·. MN 1)5. {·c,[e,r ·trr 8:W~ 
prbg,·a~t,m'i v'23-J 
fschr11c.r,I ."lppr~·u! (TA,-\) fix 

1
sectiM 2J1 roadwc.,:I~~ ts 

11,m,;ir::tmrrie:t :or Apr.mt (rofcr 

1
'1n SD.~; p1'1Jgrar,-y,19 1;~l) 
~ine! •f,' / C~ dfipr0>.t6J 
.JU!Zt<!ndlnll• 

i"Jr, g~o;Ji.;::-,riic.-,l Jr,!epreie.i:·1-e 
,,·1i:-~rts ('rh.s.g,s,,:,t',;etf",nft,11 
:C:::_..,~·;.Ji~) Mr,.,t;itiJ~. 
Con-irr:<i c1ncipc,"!•tl dt,t:ts 
.:ctn11wn1obf- !>!:!'hezcfn<:Dt 
i,1lluerc..">cffrc.Jfflc i"l7ini6di-::.J,e;iy 

i~1a;o .;.um:int a,:o&:gn wcs;.:~c! 
req1.we rnu!t,ple separa1 . .! 

r'rl"',C,'" d.cac.as~- ' ' .• r:;:;:;:;:;:;:;:;:, ~ea!eccn,,~ """'" ""' tw, 

Ci}l'ilr:-!.; Cl'.lng ~i:!r~·J,'c1,r1ari110 .:,. •• r&::~;:: I} G&irir'ri~n1 Qri ~s.d.-,o·)ec._ .::;:::~::::bl• 
c>lbo,,r\•,~(K.;.pl.i.l'in.t"J~. lt•,$ rfl'iJ. ::;.::OO~t~¢t:.s•t,t1i :J:~i:JtJ= 
'11\o,SOl)r.')£:"ci,~Me,;,•11,•1),St WM.•"•" S1'-1rj;;, Lic-ar!w.:it::5det&I~ ::x::~;:::i-::: . 
',1 p1Jc:;1•Un"i .:rr-:xl;:;:,_. '1[-t U'.IH 1abl" Tl10'6 is.~ r1Sk ::im@ :t _.: ~hE,_1 E.'.Q.U ce.:i t~p-:.-::s,i CG"R 'lfHLJ~ ~;:::ijJilir=­

t~(f f ~i~ ... ir~e~ -:tar. m,(JI it bH ~~;:;:;:~ff.: 
:;:=j . hr,;;,orfr",l •1:e :<.1~.f.,o:lh.!~l~t .. l~~ij:=:: 
[:?::~::~:=:: .:. I'!;: H~1E, a5$Je:n"'U t~r -IJ•I/ Vf.~f .::::m::m:. 
·~'W" ,,. ·-··rriw r ~, 11im111· 
!§ · { Hfffil 

.== ... w~ 
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:Sllt1'1g~"Ee1t1~i ~"ft',J · Dci2i~n· Gue D1J:ae-w:~ 

Geoteeh, Eam,wo,ks & Otainag;e (GEO.} 
DM!: & SCH drnw:N series ! Oeslgn Avaiiability 08sign Qualit, Quantities 
1-- . , • , 

0 
- t· ,. , ,... 

1 
D . , . ""t , ,.,, ) j D~s.ign )\ppr.:.'laJ SMc!::; {Ffeie.,,,m, FeH.scb-1Gii;i~ITT,S~lfm'"lv1E Pl;,.~~"c,,'.crr;g:-c',i:i:it,c>oc.;,d>;,,c,d~,. ,.,~.,-,d~:~~, ~c~,m-.o"li~,n-oe~v11U1 Cii.1tr~e;t ff..,-;~;;;~~; , , ..,. r• .,. _ .-. ,......,. 

I 
P!, .. li~ St.ctmr f:lerrtew j c-~H:fri ,.,-IQ'.1.1.,..., ,,.t,(;111 e!5!1'=':,;:; ~.hlgn Ap~~~~~~-=~~~~----T~'T----~!115'!lUi:;:.;1,r.1,d Ttllr9 Partle:,a) Ooµurti,r,'itllal-:. . ,:.1 Dt:v;;~1 m:c,ras .-· ___ .i!i:!_$2. H1:li1c:;H,:,nE. &~.i'HJ.', ..tU~Nti, ',f.1,1<!-v,t 

I I 1=i(~:;:l11u~-J I fft-sit!u:~f [ ~?.1>td•1:<1t I Res1clu.il J Rd~l~b~: I ReskJ.u,.i.! l Resk1m~I I 
{·! [~i t~J Cornm~nt Rlsk Comm:ant ~~:k J Co-rr,r<,NH ---~~~~---·--~:_~--- Co,ti:~~~~~-----·-· ~~ Commi,;"'t Ri:.h C:omr.1er:if n'I~!, 

$c,cf:•C~rtiCYl 

~;,as8- :a 

f:.:.rtl'lc'.'l..!<k'! 

s-~:cfo~t ~1A 

Ora,:•a~~ 

r,;:ir.·2 -. E_lN · Dos:l1r> IJ1:&D:i!9tir:,;:c- M;;.!rh: •• Flt:-i,,G1 

(!r,ly ro-c>Lu:..i.J SI 
u.r,r.n,::,_p/r,;,pciFI 

av,i_ilable-. 
i<11t:-rpr~1:~J:vF, g~or~:,11•c:21J 
1r,:1;;,ei;1:.!?, rt.t>.~i::~rncti:11'":1! 
!la:::n_;:;;;k:,n61~1:.;,:ic{b1P. lhl1!':11 

i.;; ~10! r,D&~1~!;, 1r, &RBe:,.:; huw 

Sl,ra:,,v.Jt>, h..il'G- t::i,-:r, 
~t:o,'\';O.:lon.'>d :~1 lne de:2;.ig,; ;'!1',d 

irn;-1•nl.'ernents., .treR1m&rd ,:,: 
1,c.1ls::rN£, ~tc). 
Sp.:--vilk~\1c,:ii -at.p1-;,d[:. c, 
fE:,:ir.t,:v1c1J'i•!'.,jC::1Ii·f"i>)1"(tN,Ni<t, 

"1Cil:•:laird d.-1.-1h-: mls;c::111g 

l)t~lti.H.1-:d ,:;lt,1,:r1-19?1 ~J:tttl'Jb'lg~ 

r1v~112.blH wh1:.:h~h~w h'1•'1':~r 

d;ciln 1•.1nJ1;ng 2bi.;i:;1.:~ r'8~.· 
J.-:·ii1(i•r\•).Cm1:-v;:,;t1otis lr'0P.1 

,~~t~;.:::~~{~:,1~;~;~:rt~:' 
lq!.!<1:itl~~ th.:, ~t,n.e.y i-r,iom1,itk,r: 

::,~h:t:i~T'.1~i~~~;;;~~\::f:~: 
l~~il~::;:~~tHdJ!leR ~.lfP.i!arljB : 

J'or:::0c:1;Q,151.. 
Sr:h":!'11e wide". i,;r:,c,::lioa:k>n 
-si;,t:,;i-ndi:. 5, ;;,nd star,t!Rf'l'1 
d&1a.1rs::..v21rcrtil£<. 
T'.l,~ ;l',,,,&5\-!;J)S d1;!%](i[T 

;:.-i~(lNrnr:,rn ".~:_; ,;'.k,1s; r1~ <";{.<!ll:' I' 
wh:·r: ~klt:i.i.ac- &·$1t~t., :~ 
r:.rriiJ,.~rnmed tn t:<a iFG. 

ITh;s !f.: ~1 VSN r,;,i;y,:.,1•, corriM,· 

!;~!~::;~~~!:~;~;~::~ ~·11h 

)pilirsi t1<) Al~,, l:<ifge pl!lriQ r,g.s 
kli:tra.::~,;ot to (B(i,.v·~y l'Bt1.l'lr'1;, 

l
pc,.ss,,,:o,,,. 
&:-II groonct;,,nd.Jrtr.si.Flf'J 
g(Gw~.l wo1.tsr umssirl'E 
r.mbl~m!: ir,J\,1u1<f.l)"fo;:ld,irnm 

!F..il)p'.-';l'el'l·. 

rr.t~fi•,C' r9p~1F1, 

gg~~::,-~~~~' 

p;ig~3,i.; 51 

tO ·,.:QQ $-!I~ r,1•,:m ci'i!SS 2o ~1U 
rr{,rn 'JN:iwf... A& ~aah\~·Nh.S: 

} . ]1',J,; P(l:':·'o~Jl";,'tcF!<~ Jr<'\rf1?..r,~ 

t~;,~:~"! y/rl~i b?.d( t!(cl.;r1"-0C' 

tysfB'Tlh01<::IS"@:i. 

IS!JrWO\' ~I e~is.1Jt';Q dtn,lr'r:;:J,B 
Jiyg[i;,;m h!!.fNll'I {!l1~,J:ili:'CJ 

eo-.:~m,e,~c riot £:v~iI,sl:-b f,":::r;;fa 
~·~1 ::t11:)Mci-;al ;:ios<:1:b1e r, >Q 

uu~lol lhl'li .X.li:,g•i '.\':ir bH 1r, 

l~~ri:::~~:!it Nl<::H\'w' i,J1d 

I 

rJ•1riicxL lS [)3.Z,JP3 G::·::;,: 



0 
r 
)> 
0 
0 
0 
0 
en 
w 
w 
00 

I 
0 
0 
.i::i,. 
en 

Geotech, EJ.lrthwo,k2 & Drainage (C.EO, 
ONE & SCH ',ltaw!n series) 

l·i [•J l·l 80:.J:ldulll I 
~fa!,; l~Ki~ 2,:,,=::~:~ 

1
1;~[~:::: .:,~:::::::: ~11-ri;ii;i;ii;;; 
.~~~::s ~~~; ':~~·sb:~; ;~~:t t§f;:@:@: 

bs,-.,-,,-,<-,!-!i-,------1:~~== ~---·"'"' '"' :h,;· 1,.,-11~, tir,.,, wr~c; rtf ~r.J-c:e I: i 5vallat..le. ! mr;,p9t1, ::-,iv:. a;~ 
~,:-ir2J:ol.to !Jw-r,,1Jt1J;;ty !lne, : !'"s~L•il'!l!d tr,"'''. alt fi;(f."IQ.) 
C0ns~q~w:1r, ·i~ -"';;;ini•i~~l : .' s.p.pr,.v.;.~<r .,;r:·.('l:f::l:::<rn~:n~} 
cir:~ M~n·b.cintl:nPntr.; :,;;, 
p~1i:'lli iP.1h(·.$~ P,:fl-~;\$ otrot! 
;j,:,,jJd~.rl!el'lri!N,rJJ!i'.S ;1h:L<:::i1ld 

~ectlmis may fl{l! lie ra,Ju'iw.d·. 
1-lnw&v;;r. Cl!i'i.Jrn~rc.lJ:i: 
:Q{!aMn;, l<'ri:~ o'}mba:1~11<1,;,1'1:,c; 
arr•. ttH•-c:,~m whfdi r1co{1 to- be 
sf'liJi','1~ rm 6ra,~·inQ£". Th'"'sG 

~~:,~:~~ti~·:~rr~i;.~;~: F,;rjl 
t1~r,:1pJi,:,r, t.gru•;:Td 
i~JJ••;:r-~cr.,,:;r,t:a,V<;.'='.lfrne-1tQI 
soi1. ~PM~-. ,g,;, 
:~jc,e:::illr::abun ~pemfo O 
\Eer:h,•,'c11'11.S)i:i.r"Jd€"<:1~~·r:i·rks­
S\:::r.>dMd 1:h,t~ds rrtit'..o...<r,;,_1 

I 
· ci'.':".:llgrt 1$ ,1V! .[l'~·all~l~. Ji IS f.Q~ 

doe"-=<rtl tl-i13-:si:,1-rrr.i~~-t,1e-. 

b-------h---,-_....,.....,.-~'"-.L . ..,--,--.......,,-~~---,---,--,-~~,,,,,i,, 
0;0111:.:(J~ DCTtei1lec: rtre:1:-e:,:ie drmv;ri,.;io 2: · : Alt t.or!llal ,iri:pio,•:)ls :::::•:·:::?:::;;;• :-~er pr::;pos::..! ~hr,·~ r; ,.., 

::tli~il.i!:Jki. 'Wl"!ich.::.f..-!M oarrl;:or ou:.;tdr'ld1fi;',i. 
-:!f3'.t['lS ILCrl'llllJ 91,;:'l!'l!'.Jcl~ r,,~\'J t ;:,rlo,- :1pi:,rO'>t;\fo lf.!r !:>l':Cli"a.r, 5E 

;~~i~·.~.~·:t,~1::~:~1:;·~~=:~1:~1~~£ 1 ~:rc~~t:~~~'.~::, ;~i:~; 
z:~:~;:tg~;~:~;,~~;\~~~n I 
WJ.CB cfr~!IY.'!l)e ic, c::i.ma,· cin..1;., i 
;~:;.'.~~ ;;.:~:~~~t: ~ui I 

~:;~~~~:~1::~f :~~:f~::~'I 
1:,~ •1edff~d 
Di:l.lOil~l-l s:;hv.::l1;i~s :f!.1,·,1(1,o:1k• 

fc,i·a:;ccTlD,t5R 
Sctie:m~ 11Jrdo opr~c<rl~llo~ 

l
:appe:.1d 1,( 5 gm:I ,:;taoldftrd 
QmaHs. a•1ailiit-l~ 
'r1w r~11;1z.1 sns de.;::it111 

prugr.?.J'"lm.P. v23 .-;k,9i;: riot ~i:at~ 
\'th,gnd::a.ih!:l:,:e tle-;;1!;1\i 1s: 

r<oge>rnr,,o" co oc- lCG 

.-9,~_antities 
Sh,.f:1-.i Ouar1l:t}' Ta!te-0!? 

'<; l'C!c~-ta:1ed :QE,:LliE•~ht1)COI .,:.,1d 
o-eir1h,-rorks -d~1gr, i:l'icl.H<)b~~­
T!.er,ckr!J ~L!~r:t1fte5- c;;in ,;;::1:1 
~~ b::l.:t!'d M rn;rck ti!li!]pfl1'c'r,1 
,~fl•<!- cr.aS 1)1°1'1p:irm;; ,·cajw_rdl•)9 
r~rpfi'.:;:-,l ,:ross ;;ec.ti:J.F'l':-. 
,fl,-r,1,th1n9 DBlow ~artt!W,:ifl..s: 
w.11Jtflscar,riothP.rmr.._'l-fd1;:<<:ir:! 
d::e :o w.cJ.111:.11ta::ar1!ty ot :l..,~1.:..1,;. 

I Rf>$:ci.i,,il 

1 Ats?: 
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1,,1;1i~1'&lt.JL\'i;J-·~uriJed1nk:r.![ 
rape.rt :,.e-. :!"re gor:ii~i:~11~: 
tl~t!i9r1):smh•.VcJJl;it,l:,!h,,;,,1t: 
1;; net ;4.:,;db!1~ !0 a~,!'1~£<: f;o•,\' 
Sl r?.sL,!'ts na·~,e- ~e~, 
r;~z1d~r~i;l in 1hri dr>.t,W. and 
1,,;-1i,;t,r9:.J,;i,.c',l~1sj(.:,are 

r::;Sf;dsl.1H1 '.s..'ilt• ,:Jc'rifH!htt:,~,;i 

~~~~ 'ff~fority a~ 1P.a fact~t~I SJ ;J:ttf {~ 

,.::ic-t.a,10(1 di:i~r.,f-11_;'"' r.ir.i,vir,v-: 

l
<'YFi:llabJe, \',<:01,:,r, st",o,...: .:1:1orr:er 
f1(~-.·w.!liw11-,;h·Ji:>:.:n,;:r.,•..-J,arrclw 
Imm 1:,,E,. Ge:,cc,,ct'l~)fl" hc.ir, 

:~::~~~!~~f1~;~:·:~;~;/~:: 
-:iuali;li:.d tr;'~ .:rnrvay i'lf.Gnr,atlun 
c,; 1:,P, l'!:'d!;tln:_1,':l,r::iil~,1gs···~v~1e,rr, l 
"'ri~ :;t;cit-?:a tli-~1 ::a.i,.,,..:,~, "Ec':"ds 1c• 1 
t;.~ ,1.1dl1·0· '). [)(5 l1>el~c:; dMJi;l:1 In 
,\oor,,1,:!T,·:t!<;..,.;i;(•c'I r1:,,' 

:,err.plF.is. • 

~~,~;,~~;~i?:.:::,::::':"'· I 
~~~a~~::.:i~/tdr~l:ml f 

:::~~~::;~~ ~;:;:ot ~~at~ iJ 

,.._,h,c,n clFair,HG~· do::1(gr1 :g 
P"ClWc'ciTii,red t:=t r:~ IFC.:. 

1,,.:c-.r.a1.:1:a ·,•,'i'tti -tra.c~ clra'.~c:::.~e 
"{ys\o9:n.r1,~1 :~.;,.:,ff. 
Sur•.-r·!~' d {l:tfo!i~1u !!1 :,.ir,Rtlt} 
~y::.'..e:.1 .h~avily quct:iiei::l 

f/tftf~~;:;;;~~~~:r:~~ not 
•••••••••• ~ ~n- r, "'r t J ~,,. 

.. 
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aentech, Earthworks & Drainage (GEO, 
DNE & SCH drawit19 series) 

l·l 

Only fa,y:J.:;J St ~-ti~mts 1>«1 SJ 
i-:.t.:rtr~A.ry:E'rJ•Jfi \d,;,.:,;k;:.11.1dy) 
HVJ1l:1~re. 

Jr,t,:,:pr-c,i;;i1;v~ g;;,otec:nn;c:~J 
r(Jpnr:-_ (I.e. t:is ge0-!;;chrncc1J 
d'3:5;~n) fa 1:0:1 av,;,i1-.icJte. thv8 ;1 
isS. .l')f Nl$$it.11= to·ar,r,a,;;; JJ!_lW 

SI re.srn;E ~?..v:;.bo!.<,, 
ct,r:slrier(!Jd lri ih9 design a~t! 
,.r,hlch r&s<(Ji.•-c:i rw~.:e ~~t· 
~scrn-:ir-1t,;,.:-i "''at, 1!li:ip,.-~hri1,:ilt! 

''"'" uJ .. ..i 
2arttw,r,r~ ffLJ;jfrir~D.r,I <:::ilrtfo.1,1,::;,x.,- RH' 

Vi<UtJirtiid :fl iGcti.:r. Q, ;;s Jh!­

pro~o~!H:! r:f-epD! "FGt-1-a~•;ch 

1Jromiss:~g. 
The d~r:;-ot dO"S:gn le e:~,rrC-illt)'' 
l1~~r1 ct1.,:rrqHd. 'rt.ii d1t.!t:;o 
;rd1.1d!.1;.:lifti1c.Jit1B.~rn:ipose.::1 

I .!i>"DDil>2',•el. 
lof(Jfnl.:;lati~·ti is; tt~1pJIJ:c-.t:1 ft,'. 

I 
l(£,sJM\..-:NG/i,"ack?.11d,o.):i:: 

: ;~;;;~~;~·;,:~~~~n:~mr: o! 

L 
salt1apc:\,;,~,;l, 
$p~clh::i;,;bn :o.pp1:-J1dix G 
\E<&rt!;,vn1k;;~ R>:d e-art:1c~,l.-:,i 
stf'!,11:!arci d.El2il..::t1115si1·,.,1. 

•C'rill,1a~e -----+o~e...,107:le...,;i~Ura-i~-1x-.,~e-d7r-sw-,•1:...,1!l-',' ~@@@=c---c---:--,,.-

!Gr-r11\Jc;:;hr;:c;,,I 

I 
..;,)rF1t'1'1~;y r!:fpeitt(O~c<;ks·lur!)'f 

"'iaJl:cible.:. 
ll':terpret:..!Nc: gMte,chr11cal 
•~Dort Q.,,i. it-e gs:r,1 ... ~l"oC'lic-to! 
tie>'.:.i;r;} 1~ riCL ,,.;,:011:~t)ip :h:.1:, H 
!<; nOtJ/Q'3S:bt~ to 0::.-1:.iess hU'N 
5:lre-sultsha1 .. etf!~r1 

G~~:s. jle::;::; ~!l,~r, 3'}~). 
:-:[Jli\i>b<W,r, SD8 00 f'i'.lt ,;iftw ':F] 

.~n~J11i,:,E';t•JJ:1,:SQl,Jl~Jlfo·r tldD 
r,1c;t1r,,m 
'.~ omras a rd ~:-'.'-1\f&',-d i.i:c: ~ 

f:~J~~! ~~~~;:71~~~1::~:1tdy [·: ~ ~:~;;:~~~~~~:1::1;:;,~1;:~~~::n 
•. 1j~lr)W lh~ m-x:1t bc-+d :'irM; mr1d. f : _._..1:,." .- •X<m;:,:eterl. 

I :. 8;1e.::i,:1l c,1:!<ltr:lr.'nt !O dlJ')lS. r,~a~· t : J.:Z · S~r-! 10~, ~nder !~:d~,a.1gn dw; 10 

l
t;.E< r<)i;;::.f;rad~ X ::~nci;,:];,i11or, ,,: 8\R~piCll.C~l. 

!•: .Ji/ 
J .... ~ ff·;. 
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tf Geolecr,, Earthworks & Drainage [GEO, 
DNE & SCH drawinq sariasl 

l~fa'.l!<.I': Ste,)t:~n E.lnw-;r-t 

1-1 i·l 1-l 

IEC<otN,,,n,, 

I 

I:, if'lf:,Jc-:trt.'c<l':CJ!:>N.llu1i-,:1 :ri~ 
lr:.,ir, lfr1~ rur,~~ ;.;: ~1iold('. 

Cgn.;iuw~..tf\'- r,o .sr·Jflrl:ca11J 

~::::./:~-~~;::rr;:~:/~~d 
d~:01~•;6 C{,rt:1,"1m1ks r::;,:.,~~ :.Hv.J :: 

~51:1:'itOIIS t<li:t'r rt:'..<1 be r-.:.xtllit.:-c,.·.1:: •. · 
:r•;:,·,11i:'vor, ~ ri.:Jrr.er::ius 
J,,t,;:t1(,~lsr!:)emrnti<m!(P.",i?ritr:: : 
.-:(~ wo::..:c-fll, v.'f,tr.h n!;"::>~1 lo~~ l 
s:110-n..·;, oP-, Ora,~·i;1os. ·n:es~ l: 
r:irawmg~ ar'ff mr2c:lng,. 1 • 
Ahv, tn-1mr!l'21'.r.•ri i_:; req<..1trea ror · 
(ff;,$.(1~1~r•! qi •r.:i~ ,Jr,r.l ~oav;,. 
t.:lnTI?.(],.'.;,fs(,JtCI-Ul:c1 I 

improv<:ltl!:e:-lfu,!l-foS.!r.if>'-1'.iJf I 
t;;1~:;:r'.~;;t)Oh~j~ 3 

1 

~~:~~:;;';:;a~:~\~~;;:~~·~rt,t, j 

.::•ew4sr• :i<?.ir.?.Qe ,:lta'.••irri;::o 
tlVB1l..;iJJ:~. ,,,;hlr,f1".e:f1ow l":-!Wl~;­

dr<Jlrn 11Jr1,ii1~ 'll.:::i~.aid<l ma-o·,, 
fi.:;rr, Hr1(-'. C~i}f,~C'f),)('I!",. ko,tl 
tr5r;k •Jsctinage. l!.• cam-e-r main 
r1e-! t&ow•'~ Th~ (l,";s.i-;y1,;;:r ~a:,: 
;"jlMHlic·!J the' r,LH'.IS~' "frilOMl(;lliM 

!-0f 1!'£ H.:i:,11,19. dra111agH 1,.yc:t.Rm 

!·:.aj si~::eS !hr.f ii:1Jr\'f!f ""i;!d5 t11 

::>vr.::1s3:J. 
Qr-ai,1ctuc: S"(:~t'dt.!1% fo' sci:::t,::r,~ 
7A ari;; riilss:r.g 

i 
l 
I 

l
:!';'·~·,;,rit:~d .. 1J()r .• n,;;-i::.:1oi1~. ,:,! ho.,;.: 

ran •,r.g-~ :~ ~rop~S!:'.id ~u!•:f.'M.o: 

Sr.l-J{!;~,i.> widfi ..:;:f:ac:li~'!>:1or, · 
!;;;~pe0 ,cfo, 5 ar,~t 51a,r,;!c2.-,:J'. , 

d-at::;1l:;;;,_n1IBbJ;,, I 
Tfi::, !~ms' St,£ iJ%:11rr 

p,;~g-ra'.'lnt,;_. ~:-,<~ .<it'e$ no: si~.:e . 

l
·nhrmrlr::i:;rr,:ge dEs:i;i1112; 
;'.!ro:-~ra.rnri'!<=d tt be lFC. , 

I 
•1.1,,:y 1.::._ct,.1:,! St 1f',;-,rc,r1~ cs:111 SI 

~LJ!<,r,1ar:1 1'i!!J(·1t fd~~k :.:itudy) 
::;>;<:,1t~t..ll'J, 

tnt9-rpre-t!'lrivi'l ge,oter-hnr.:;il 
!\cpr;rE (f.0. tk~JJ-:ol':lt::hrJIC.;.,j 
o~.;;igoJ) i:. ~vt c1.·,•oi-1ratc!e. th,:1s :l 
;i': r,;:.l: ::i,.:issrblf:,jc,,;;o;se;::;,:-.Vi'-' 

-3t r:-:sulit, b<i.vf.l b1,cr1 
ccr,:;idern.d ir, t!"l~ 11crs!2n r•nd 
,,,_hk.ri(t:sJdt.iS!l 6s!IS:,.re 

;::;<1.H""l·1l~s·Uac;1~;1ill:o'.ll: 

l~'iic!i!.::DIF.,: ,;;or<1f.1li.lf5a t:-iU;. I{ :s 
i.1B>:;L,atlc?.L!ll"1::l.1:7J(l1,:m,pJ 

:~!)P'W~hi r,r1;,c;1.~g;,:1i,::;!irri::. 

C 1-~n foim:,_! li!pp~(·Vl-ll.'< 
ci11:-S!oirrdl~. 

1 ~;inr ~p;:,~ov<":.le;. -rm s.~::r,>? 7 A 

l
;~t·~ ,:,r.1.tstEi•1i;\t,1i;i w~{ "~.~1 oUti 
ix,torc, .J,;ir, Dtl 1 ,e-r~r h SDS 
prn9r5mr,1e V2::J,j 

rri;:;¢ll.i1'l"<.1I App•;:wat (TA.A) ror 

!:~~~:n~:1Jf:;1'~~~~;~ (r~rer 
it0 SDS pro:;1K-0r1:1,x 'I:!~) 

\Fjn;iJ ll~l CEC <!.Pr.i/Q•,-:,1:1 
l,,,,,sia,,o,,,s. 

I 
rJr., ,;ic-t1.1.('(~;1ri:,~<l.l :rifc":·rprt:it!iv'<' [fA'CiJ•))•~(t\ IWl ~w~(IU~JI-.;· h,11,r,:9 

rs~mrls (1:ti: tP~-C,]C,CJlfll:,:::t: 'PU "PPl':lk;::·1 ir"' itti'! Jt L, 

'P-.:igi,,l ,a'lr.JIL"lc,fEI. \~rt..11~',ct'r 1h2.t~~~;;, ~,;:; b; ·{,", 
.. Gcri-Wt!li tmd p:::iwre,--dtds :.i:.:;.:::,;;!dRrte ,•11111 r .. ~GHW and 

f'""""°""'· 

1n-:ml:Mi:_,,, r;i ccrr:m::, & ~,jjv,,~' ::;:;:;:;:;:;:;:;:;:;: strs1c!J-r8'5 IT?ay ::haT'ge. vrce 

i 
j 

'-~~~~~~~~-~--~~~~--~~,:,;;;,;:,,~~~~~~~~"""""'""""--~~~~-------------~----------''~~~~~~-:-;~-1~-~;-:-~-r,-·,_slct-Jn-0-*_b_,._r_, L_c··.'"--·.·----'-~~~~~~~~§~:X~f~:@~:~)~=.--~~ 
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,;~·-:---:·':"~ \Droim.,~e 
I 

C•mff'.i.g~SOi:'t<:'!l'J!.J<;<Wi:lllar,.1}'. 
lb,.iaer,(:r.i-r1'$;6., 
:Scbi-r.:e ,vidf!! SJJ.~cHtcatitrri 
appi!rnli~ 5-·ar,t'J s!and.arQ 
deta\ls a"J~l!~.?l!'l 
t~"' l;,;;Mf St::s Ct!!ll,Jn 

J~m:~wmme ,.'~3 drn.:s not sfs.te, 
rr,e-f: rsalmg,;, c,,s;gn \::. 

?n'lg~;;,.rnrnod !t1• tie! ire, 

i~~-------1;;.,;;.;,,.i 
(')M,/fal:lual Sil-!':-[:,)rt;:;.i.1,:I S! 

~umrnary r~p:!r! {1iros~ e:tc1d)f} 
8Vi:11l;,bie, 
lri!.:,,te,tetat{1/"):~i.'~1,:,-t.:J.~na::,;.1 
rep,o:-t\l~. tb::1e-c,11=-'.:trnl!::a1 
t'J6,Si~n\ i.H:n'J.~<JV?..lii:lb!e U)IJ.£1 lt 
i$ r1~ OC,S'S:ib~ !,:,.aJSSSS i-1¢1'.' 

sl~t11fsi".l'.v>'lbetl1'l 

i•:-.r:i,"IGS, 

au~ntiiie._:,.Sc.' ---i 
Status a1.1a:ntii'V 1't,1ie·J)tl 

1'10 ~!~;:e,::i Q:OO:,,,;,:lyi,',;o'l ,c"Fi,:: 

~,;,:rhwr.rki;; dcMgr, ~,ar1a~le. 
'll'il-'.fl'::rrr,;quar,t1lre;:;ear, c,!i.l;: 
~t.x.:i'd'.)n\ff!c:.: 2,l1grirr.,:-n1 
pluf3 ;,i,:s._,n1tr:br1~tstJ-lr.:l111.r.1 
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Pha.~.: 1b 

[·] H 

l~ •h8 171;;.JDrH·i o1 s:t-r::10~·.,Jf:!. 
:ht, imm 11:i.~ t~,11~ .r,! e:.:r~tirnJ 
:ei~d i-=:, .. d sp.:id1:, o-:, rh•:!- m;;c: 
a~,::J r:artl~· p:-<J~1ll~: lr:-1.'if'. ri:.ctCJJ, 
Cu;;seqt,!:Jnfi~·. ~Q l~i9~.; nJ!t11r.1:r 
or .;;,.J!<' m ~r>1tmn~,.1&rr:s ;s;s 
9r~n·rt1 in :ht; s,ssc,:i:in a.,1d 
detacfc•tl "f".r.rltwt"i!!,~ ~,!,:rn~ ~J1,., 
::ar:::io,c".. .rHy 11,:,: !B rc<q,Jrre,~ 
i:!v-Eo!""'i'r!l-e,.-. :·kr.'.<;.!V':lr. i~:hE<­
:a1~3str,•h<!a,co/1't·.V10r%.::f!,<<' 
r~1u;rN:l",:!i.<:<;1:f't'<,':'ld\rit,.., 
~:,:r.o,n r,11 :t,,..l',:nq~. Y:ie:-:o 
Df.:C.•.1/~SJ-'C TCl5SX,'.J 

1~lso ,'l:'Jr""G.'lr•;. is root11rvd fNI 
'1:rc,.1:n,.n ot :~a:~~ lffllJ wad-; 
iQ"fiKJrr> 'Jru,ycJ 
1r. VV\Vml:!ri!O, trl'.'at,rnr,t nf 

1

~~
1!~t~::,11:;;~Pf P. ,dr~ B j 

~E;:w;r;::~~;tr:.:;.;o!k~ j 

::~ .. ~~~::; e1.~i s1,r,1"f. n~eGs tc)f 

~rr;,:?i:r~;~~dul:>?5 ?.v~t;apls I 
S-:t•.?.m<',1.'irHsr-~t-if:::<1.i:10 j 
:,;p:x-n:iO: 5 ;?h(~ sl:,.ndard I, 
tl~l:?.>te; 'l.<idJl:,.bl::! 

T\1i:> l:O.l<1c:°1 SU~ dte:i!IHil 
t)rC:_c]r:1:ri~M· v2.3tl,11-r,.riri1 stat~ 

1•1!1«:<1-dr,JCll,'J-QI-! rl~.:1r;11::;\ 
pr,:,.:1r,;1rriroeLl!ob.lcllFC. 

011:~· 1actlJ;;.f w rti:::,orl:; ;;f1d SJ 
;s:011:r:,r:_,yr,;:·fJ{;,1 !t;l,::,,>l,-::,:ud·1,1 
;1.V~iJ-ltJ.f. 
t,W;!rp,re-t,1ti'.•r,gtrnt;::ch'."!lo..d 
r-o,Jortfi.e. th9{11m:eLl"',~1.::-:a! 
'J'clsi::ir,r i:, ,r,N w<JJ.abl<;1 'ffJ.1J~ l~ 
f!; r,.::,j fA!.~:S.H:;J;;,, In ~i!:~~c'.S t1rJ11, 

S1m:=r,!1TshavP.twer, 
b'.:i:l'oS.i.der~Q r11 th.:o (i~$lcm ;;dr.1 

1:~i,;:~::i!~~~~i1~~:,t!~1t1i~~: 

!-:J $b$ pf"99t1,,.11m~ V2J1 
i:::,1ulf1el:.Jf.C~1tiprc,·,:-J 
oow.t2;,::Jl.r,g. 

:> Rciutefo.Jlu,·1;rcdd r,:iiL'<'..J.',' 
corr:d1"r,C:csitam:r.2time1m.f 
~·111.lror>!;rn-r,:;<l t,rot.il'lriJSl~·r:l· 
1aoa.i~::,· 1,n0!.111(!~.-J) t,.:, b.:­
gxp.;,011:;cl bcrl r,c;!"yet ~Ofln::ffod 
bv(l-.,;;di:::;,i nm. 
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Geolecl1, i:artltworks & Dr;,inage {GEO, 
DNi: & SCH drawin series) ______________________ De_s_lg~._n_A_v_a_il_a_b_m_t!/~. .,.;=Dc'e,,.s·,.,g\c'n'--Q=;;cuc,calc,tt"v====~--==-====l---~Cl~u~antltles . 

Sae-oti!'!r. [l9me-nl t:leslgo Shtu:; 1 Cori,~le,tenel;,$ Lle3lgn Ai.'proval :St~tUli (tie} ~--Ue--sfi.v,"Ap~iC,1!(',I St11bJ~ ff'l<:•J!'l\'ar,~ Yeasfr•iSi'I >' Lornmuc!anilcty r VE: Pliu.c,-~;iJ-ly .I U.f;;.',\!!rig S\.i.hl;l,=:--d i i:l.it~~1 COh1,b!l~h~e wt:f~ Ct:Hlll"'.'.wl Retjilitet11Ml:i: Sia:l:ti!a Ou:.inllt\l T.ik,;,·Of:' 
----------+------- ·c-:c-=71----------,-..:,=::-:-!-~"'~''~''~·ii~tiJ>~·~~~·~"'~' f~h~"~" ~P:,i'c1~tr.:~i,_..,.... ____ c~·t1-.pw1!.mpas _ ---~ otOoo:.iills:;ri!s ___ all!fr BpfaSJik:,Eitic~r,;:==i---------,.,cc,c=-i 

~('osii!ual I A"s~l,;,,!ll.S.i C t I Re-:clou~I _ ~ldW':+ t~e!Wlu~! 
[·) !-! (·J 

~~;~~~~J~;~r~u~5~:t;~l~t!~, 

,tft'd/_; w~·~(e. l!:Hr'>!rNsn :is r,tc· 

:oqul:~t:J, :·11~*' n(~ed lt.1 ~ 
:.h,1v,.,nrn1!:'raN1r.gs:. Tnes.e 

Rfak c(lmr.,it.f.t _ rusk MIITI.!'l,.., Aisll.. Lt,mrn1c:.M I P.t$11 ,r.:r.rniTil:!...t Rl!l:I: 

trnrr,a1Joo (gr,Juriri .. ~ 
~:f~;!!,":~:;.iNaatn:ltrii of :: 

SP"""'"''or, ,,,,:.,nit;, 6 . ' .. ~'=,,l',,,l':,· ..... . ;;;'.~;:;~•::;,'.,:~:,:~.:~~~rl<s:w».:»;·,.·:: ------- , : 
Oe•s,too lro:nooe d,,,,,,,gs 1' . ,c : All fo•~aJ "f>o<o•a!'-,----iWWWl~,"t~~---,.""1_,....--~;,;;;:;$,,:,;,;;;~-----

::~a~~~;;:; ~~~~~~~~~~~'.~f ~::::::::~::::::· r~:~:::&~::::~:t: .::11~1 ~be ru .... • • • 
1ow1 f1nu-. Crn1,1,x.tltm:;; irorr; 1 
1rat-~ ciroir;gg'"°fo i:;.W"rie,{Jf;.lr, :' 
rtol: S~Oi.'Jf:, Th,:: ~1%<gno;1r' h5S i 

~:1;:.:i::;~~,:~~;i~;:~~;:!~~r. 
,:mr.l st"'te~ th.it ;,:,JNei, ne.S"~~ to 
Oever\l1ect. 
Dr;'.tln~:tfi :.r.::l~dufe*i a1,iljwle 
1'.if :i{•tflo,i ~c 
'Sc!1e,11:~ w:~'e spsdtii;alfoil 
?.~f,ffflC:t>: fl ar.d sla;idard 
de~aifs -0•1fl:fab!~" 
n:efa.lt-;;J.'JLl51d('<s:un 
~JJ0[Jl1'!ITTfTl£ 1.23 dCtEl~ lt~Jl 5-!Ute 

rNl1e-ntJ15ins.geoe-sign i:,i 
pr~or.=m;iil"d 1~, b-? lee 

~loi":'s; -, ) ."SI mrr.,11.;-nt,,; ar~"! b.:t!<&rt t:in fhe !l:L!ru!"l"lo:in.1$ 8'1Hlfar,l~ ~I ~h,.i41h i:•.,:.j 2(]07 l1e!iii\}ll fWE'U t:!'d.!S' -

R1s,de1,o,1•oc·,,· c'C!::-!J 

o,!,,N~o~de~t,~.ti~~-i~~~~eo~te~t::~~;~i~~~l~o~~,t....,, 
Vitrthwo:k-e; d,,~it~1: :-w.i;JeaN~. 
Tl;eretcre q:.;.af!litii.;s C¥! rr:,ly 

.-. be ba6tFl elf? 1reick ~,tlgn10i':!t',( 
pk.:.s Qa5m.J:11;;,.11or:<' 1>,Q3r::lmrj 

-: [·¢p;:,1::.loro:.:::;*d1c,{'I::;. 
,\:-ivfhf1",q bek,·1, Mrth\.vwrk;; 
a1,1iit1s ~c1.Pnvt be ;::.n,"1,ik!cn::d 
clLJ~ !-tJ lJiHvt'l.llli~l~'{•CJi d~~.;gr, 
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1\cc wo(kS, Lscp & Noise Ft..nci~g 
.!!,,CC, 1,QS & SC!- i:fr~wing ,~erles) 

f•} 

Accommod~l10'1 Wrnh:!e. 

L'1,;1ii \l.r~(:a;•ti{l:;l ul .,,,.~a~I•"<! 
·~ff'...:rid:~;y :-JJ1d ~,:;c,~rnm::..':!,:it;Nl 
NQrll;' 0:-l'.w;n~i: f')~ .fl.II <'io5Gf1(':r',5 

~~elMr (a.'~h a s,,:;r.,11e !~·r,.:l,:, 
4,:,:,wr,:nr,i.to:;ni,v,(lltit· 
~c'-"!EK:t,fe' llCh'{; b8Ril f)m,Jc,1-:£;:i 

:!:~·;t:0~~::(; ~:7r~~ the 
d.eiiig.~, ~.:'i.}~e ari<:i are 
1n~d{J{!,tni!1tr::Q'W'.f'1:,:(ic:n 
pi.lrpa~ccil .i'J'>:;tH,XI ,:Jl,}fl(' 

,:ic.,e,i11;1erft'>:<>S tbt>i,ti-nft ~::~::~f~rf~9i~:.r7~;: ot th9 

conoofat,ocs »~ '''°""'''"'' 

All ot:'a~ir.:rP&nJ.sarui.:;i:ri,gfr.:,1t1 

l
~rcJ p:it1y ~~1~~•11l-;•1t'.: ~LF-Gt.l J,j 
b~lolC'.1F,1t1t2.tf-:,j lr.t~,:,,:(c·-9fa;i 

f1.'1<.:!!ratt=;f;;!6Cl [oJkl~"1f'tSt,-,.l,:::;r,r~ 

1i~~1.~·~~·ti1:.~;~i~};~r-b.: 
!Ehc,1,·i; ,,r, l:l'M· i:p-ft!c,p,');;ite 

l
i::u-i::ul1,::i.::. Ri<"!ozrencc:s-io1hi! 

I Res1~ual l Rlsll: 

,!;\~i=~~:;:;:;~:::i::·~~ 
l:!{~!!~'.:::~!,~:~i:1::£~,,o 
!~;~:~~~~~::~ ::7r~i~g 

l
l)~~l?.l!e-r.l_ ;;inrl t:D111p!tl:'! 11mp1="rt:,l 
Ot'!n1>r-& 1 t,3nr<ffi). :;;J1.-::d~l!v c,~ 
:-<.~c-1,~;1,t~ ;,?q,:1:-t,rr 

I 
···············[······· 

i 

I·-~~· FJ;, .:.i:;:$1;,,1 0'~1!.,l•g.:. <1,i,r;Jiktil~. 
~J(, l~N4!;,;r.ip<'!- 2:r.:c; :~(;f'J€dUft'­
.ci,i-.:,Jle>.bl~ 

'lr-.:o :.~~c·.=.mr;i1:mdr.: ::![J 
rl,c','".~:c.::-.,,;~ ,.-,J ~.,logy} 
:•Vi:1•!1:iMG. 

r:rr2\•IJ.r,05 '.iV~Ic;t-Ja. M~fs-1·tr; 

'--------=",~'"~·~~m:~7 ,;r)r;,.r,•..;'1! at.::iw.. 

,e:.:i:_.•temeh~ a1~ 2.lfeR;jV 
ielier.El:>d ir, ;l)e. ~·.:i:rll.,:,.1~ d~~lQ!J 
c,Jorr,(~n1:-, 10.g. ~it,, i:fM·~r~i;oc•, 
H'!:11h.,.mrln,, ftv~d·.,.i.:irks, 
sm.1<:lur;:;5, HcW. Ho111&vHc, ~:, 
.t,JI [Urcf!cil Sj'.:!Jr,'.J',!'!Lt~fD:: 6~i:l1 i'.ll 

r:1.es~ ii•,d!V'EJJJal ci:5~lplcrio:,.:; ,%=> 
1J,_t((;l,",«.i:og. t:h~':'!l';t)J-1 

,~<:1;:irr,~,rJ t'.:-,at ~m;::m,rn:d::,t:firi 
,·1orKs:&!:2.a:;;.r.a,.,ect:'coc.ci1 
be-e:,p 3.ppro•/f!a. 

I 
-------------------!--

ire,a,sibi:il!y ,' Go!1Sl:1w·,1,t;blrJly ,' VE 
Oopc,f!tl-riifles 

CX.mrrre,;1 

'I 

H.i:.::iduH! 
Fii:.!k 

·················.----,1---1----- ----,t----t---------+---+--------+----f---------f----: 
. ···························,---+--------'"1----+--------1-----; 
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Ouanlitles 

~g;~~,I~~~ I'~:,,····,~· 

~~~~ :._:i_-:;,.;'.::,:;_:;_:i'.ij::::~;~,';:'.:e:~;:M" •• ' !::,:~-•<> ' ,_J __________ ,._ ___ j1_·---------I~! -=~- - I i -~ L .. I 
nr. J"to .:::;:;::;~t:;t ~;'t;;~~~~f;~,;~11;~~;1;~r,(;& ;111 ~ >,<::j.:~~~l~:r:· apvro·~~l-.~i·ll<: L ~ -----------;-----
. ~~~:.~:~~~:~;:.,:i

111
~· R· . ::! .· ·: . ~;;:t Lie-rn:,_,:,.1,x:i~,-,..ierr: {~$.;::=::::...~rd port·{ ':l:~pr-w•;al Zt'c':h:s m:=:=:--::=~:::::::::'; 

___ 1~~:;3:;~~:t~a~:~,no . . .. . . .. ;.: ,:~t~.~.:,;;·;; un,1 ,, . '!.::::::;.b,_·:.:::: 
fcS-,ttl-C~lo_sf_•_cc_o___ De::;,Ji~d .rio':c.\•nrt:J:s. (f.-lk..,.r;,1'11-'l:.<J .... :") .. :'lc,°"ii(-o d-,.,,-,,-,..,-ric"e""o-2,-·-,-li~-,-sr-e-f ;.. Jr!'.l pt•Ji:, aµp:;,:,-;;;(;i°rnN~ ' '!----------l-----f---------1-----1----------+-----
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