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MASTER
 
PLAN
 

NATIONAL AND Kabul. Rawalpindi. and Lahore have underscorcdREGIONAL SETTING Prvince.The Province is predominantly ruralits strategic importance since the days of Alex- Prior to the establishment of the Agricjlturajand agricultural in character: 85% of the NWFPAs a center foragricultural education and 
ander the Great. Tioday. Peshawar serves asa population resides in rural areas: of these. 

University. academic training in agriculture in thepolitical. economic, and cultural center forthe approximately half are engaged in NWFP was provided by the Faculty of Agriculresearch in a predominantly agricultural nation. 10.9 million rcsidcnts of
0
the Northw.' m l - Farulty

Frontier activities, r nae nfarmingthe Northwest Frontier Province Agricultural lr fteUiestotire ofthe ehwr ic 91Ucversity
of Peshawar.Since 1981University will play an increasingly important Faculty
theformer of Agriculure h been fS 

y Status.
thecoming decades.Agricultural 

upgraded toUniversit The new Agriculfguiding 
lmcesoibiyfr 

role in national and provincial development overtuaUnvriywl 
certain research and outreach functions

stability
adwcll-bcng ofPakisan. Improved
is of fundamental importance to the continued entire in addition its
,traditional forthe Province to filling 
teaching role. These changes are indic

technological and human resources arc key to 
ativeof the importance o theagriculturalachieving that self-sfiiny Exaso and tth 

-sufficiency.
Expansion and
upgrading of the Agricultural Univcrsity's cam- in the Province's economy, and of the importanceOftheUniversity
as a meas of improving he
 pus facilities in Peshawar will provide a neccs- prductivity sector.
ofthat 
sary physical framework in which to achieve the

multiple goals of the University. These physical
improvements to the existing campus are one cle
ment of a multi-faceted improvement strategywhich includes faculty training and upgrading, anew curriculum, improved training methods, and
introduction of new. modern equipment. 

LOCAL CONTEXT ,' T. 

The City of Peshawar is the capital and largestcity in the Northwest Frontier Province. its ,44 

....
 "-- "it
 AXzvwminPeft rd or NWFpproxim ity to the K hyber Pass and its location on ab u so % f tke 

e Grand T-runk Road connecting such cities as, 

S~ -- she ra,, i dpd ., 



theatt b far h, -!nipor. I 
tant ood.ropin the .%I P. 
with a culiated areaof1.7 
million acr oinia total 4.0 hol
lion a,,,, filled throughout the 
pro.ine. Other important 
crop%include maize, gram.
rice. barle,. and millet. 

Tobacco and togar-a r,are 
important c ath crop. 

The terrainof agricultural 
land, in the NFP i. extremely 

Fortypercent ofthe total area 
pre vnltilled in the NISFP it 
irrigated. 

rauid. rangingfrom In'l 
plaint in th, Ialeif .ha.ar. 
to terraced hillside field, in 
llazara and S.Iat. 

ofPakistan 
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-ProvincialBoundary 
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4 	 Thearrhirnure andiandseap
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Twoexistingstudenthostels I. 

Wilberenoated and _7corpo.ratedintothecampus develop. 

maintram. 

-

" U" :" 
-

.. _throughout 

-Teaching 

-

THE SITE 

The site of the Agricultural University campus 
lies at the extrt'tn northwest corner of the greater 4University of Peshawar campus. The 31)-acre 
site is divided in two by a dry riverbed, or nullah.
The eastern portion. appro7imately7 acres in 

contains 

and studenthostel The wticrn po 

extenta the existing tcademic.teaching


buildings. 


lion.320 acres in extent, contains the farm center 
and the majority ol the experimental fields. The 
nullah. which is flooded occasionally during themonsoon seaon fiorshortperiods
of lime,con-
o land
ainsoosme40 acresh p s 

The entire site is predominantly open. with tnslimited
itotheedges of Iiclds sits.
and building
Adjacentusesincludea mosque and staffhousing 

owned by the Pakistan Forest Institute. and the 

Theexistingmajor academic
building-t be retained, reA. 
WIntd and integratedintothe, 
new rqicuuhral Univeruity 

recently constructed Islamic Studies Center. both 
to the south of the campui. and a stripofcorn-
mrcial development along the northeastern edge 
of the campus. Although most of the adjoining 
land is presently undeveloped, rapid urban growth 
iprojected for the future, spurred in part by the 
likelihood
of new, high-qualitycampus 

development. 

Access to the campus is provided via existing 
roadways serving the larger University Campus. 
along the eastern boundary of the Agricultural 

University grounds. Limited public bus transit 

service is also provided to this point, 

At present, only an ungraded trail joins the east-


ern.developed portion of the campus to the 

experimental fields and farm buildings which lie 

to the west of the nullah. This trail is occasion-

ally flooded and washed out. The propioed

dcclopment plan will include improved pedcs. 

trian and vehicular access across the nullah. and 


the campus. 


Scscral major existing buildings on campus will 
be retained, ,hile a number of others will be uti-
lized on a temporary basis pending demolition 
andthe construction of new structures. Principal 
existing structures to be renovated and retained 
include two student hostels, capable ofhousing 
up to 4(X)students, and the existing academici 
administrative building, containing some 74.1)00 
square feel (6.881 hl) of classrooms. laorato-
ties. olfices and storage space. A new building.
designed to house the Institute for Development
Studies. has been contractedfor and is to be com-
pleted for occupancy by late 1984. At the farm 

center. west of the nullah. several existing farm 
buildings will be retained and enlarged or other-
wise renovated for more intensive use. 
In addition to the above, the present campus 

includes a variety of smaller buildingsof variable 
age and quality. To the greatest extent feasible,these structures will be retained for interim use,but none is to be retained in the ultimate master 

plan. 


if 

THE NWFP
 
AGRICULTURAL
 

UNIVERSITY 

The Agricultural University presently has an 
enrollment of 680 students and a faculty of sone 
91teachers and staff. Over the life of the ten-year 
Project, enrollment will increase to approximately 
1,200 students, while faculty and staff will grow 
to 210 to 250 persons. Additional growth can be 
expected beyond this ten-year period.Beyond 
the sheer increase in numbers. the institutional 
mission of the University will be modified sig.nificantly. A capability to undertake outreach 
activities and continuingeducation programs will 

be added to the traditional instructional function 
of the University. Faculty and student research 
will be given increased emphasis and. through 
the outreach program, new farming methods .nd 
practices will he transferred more quickly and 
efficiently to ultimate users and beneficiaries at 
all levels of the Province's agricultural sector. 

methods will be enhanced through the 
introduc, ion of technological advances such as 
the Learning Resources Center. which will house 
an improved library, audio-visual equipment 
rooms, a micro-contputer center. telecommunica
tions equipment and staffcapable ofproducing
 
innovative "teaching packages" for use both on
 
campus and off. through the outreach program. 

The student body will also change over time. A 
pr(gram to introduce female students is an impor
tant part of the University development plan.
Similarly, an increase in the number of students 
coming from locations outside the Northwest 

Frontier Province is to be encouraged, with spe
cial emphasis on the neighboring province of 
.Baluchistan. The quality ofstudent life is to beupgraded through renovation of the existing hostels and construction of new dormitories and din

ing facilities: provision of a student center, the 
improvement ofextracurricular and recreationalopportunities: and development of work/studypograms. Incentives to learn will also be put for

ward: longer Fbr-'-' hours to increase access to 



This 36" photo mon ge. taken 
from the top ofthe campas 
watertower. shows the chanrc
ter of the campus dewlopment 

Existing Condions 

/N 
S I 

Proposed sluai 
college HungZ -Privat Ownership 

PrivateOwerhp ." . 

-' 

. 

" . Eperimental Plots 

:4TubeW ll 7 

(--4 

/ 

Tube Well 

.

'-

F-#

', 

>< > 

"ube 

327 Acre s-

-

-

~ 

" 

- k " 

.0 

37 Acr 

-Mosque 

,T LI, -

IlicStudies Center 

Refugecema 
Right of Way 

\,.' " .I ."Privac Ownership 

topiermlo sm wd sft:ua ,ed bytkeNWFPAgri. 
alhorl UmoMaY.Detest-- or 

Police Housing Colony ,, /ks 

( '" 



learning resourees. better access to advanced 
equipment, such as computers and telecommuni. 
cations devices. expanded researh opportunities; 

and a new basic curriculum. 

Through this combined program of institutional,
pedagogical and physical redesign, a concerted 
effort will bemade to reorient the basic purpose 
andmission of the Agricultural University. In thepast. the University and its predecessors produced
candidates to fill the professional agricultural
positionsmavailable in the provincial government, 

bat did not make an appreciable impact on thetoeal agro-industrial sector. The restructured Uni. 
versity will bedesigned it play a nuch broader 
and more significant role in the developntent and 
growth of the province's agricultural economy, 
Together with the training of new faculty land the
upgrading of existing faculty qualifications), 
well as improved institutional linkages iff-t 
campus agricultural production and resech cen-
lers. the physical facilities of the expanded cant-
pus protmise to be a major factor in achieving this 
reorientation. Above all. the physical facilities of
the campus will symbolize and make visible the
substantial commitnient of public resources toachieving an improved educational program. This 
message will be communicated not only to lac-
uly and students, but to all who ctime to the 
campus a.svisitors. outreach students or guests of 
the University. The new campus will both signify
the important pasition occupied by the agricul-
tural sector, and provide a tangible measure of the 
progress being made by the Northwest Frontier 
Province to foster its growth and development, 

RECOMMENDED 
PHYcSCAL 

DEVELOPMENT 

STRATEGY 

Since new construction will be phased in order to
spread the fiscal impact of the capital investment 
program, a development strategy will be requiredin order to maximize the usefulnessof the interim 
stages and to minimize unneessary disruption
and inconvenience to campus users and residents. 

Elements of the strategy include: 

I Early development ofbasic infrastructure dc-
ments (water and sewer service; electrical ser
vice; major roadways). Basic systems should besized it) me.t ultimate deniands and installed dur-
ing early construction phases, except in situations 
where logical, self-contained extensions can be
added as part of later phases. This implies a dis-
proportionate investment in the early years for 
infrastructure. but will reduce the likelilioiA of 
undersizing and the need to disrupt areasofthe 
campus where other building activities have been 

completed. 
2 Concentrating each phase ol building con-
struction in as small acontiguous area as pos.
sible. This will serve to limtit the area being dis-
ruptcd by construction activity at any one time
while allowing the finished project to provide
maximum effect as a "finished' addition to the 
campus. 

3 Providing sufficient newly constructed space
so that planned student enrollment and faculty
growth can be accomnodated. and existing struc-
tures can be vacated in areas %here demolition or 
substantial renovation is needed, 

4 Allowing for the interim use or planned shar-
ing of certain new and renovated spe by dmin-ont 

irativc staff. central support functios. or the 

four Faculties until such time as the ultimate
development is achieved, and all campus users
am housed in their final quarters. 


5 Allowing for the early completion of certain 

needed, as well as highly symbolic, elements
which will give definition and chara.iLter to the 
entire campus and which. in any event, cannot be 
properly housed in any of the existing structures, 
Such elements include the Learning ResourcesCenter, the Continuing Educalion/Outrech Cen-

ter; acentral reception courtyard; and a student 

faculty campus center. 


6 Encouraging the early provision of ndscap-ing throughout the campus, in both formal and 

informal plantings. The splendid plantings at the 

Islamia College campus alcst 1i1the value of

landscaping for both aesthetic and microclimatc 

purposes, 

SUMMARY OF THE 

UNIVERSITY CAMPUS

MASTER PLAN 

Although the new and renovated physical facili-
ties are a central component of the overall rede-
sign strategy, budgetary constraints will require
construction to be limited to the most necessary 
and cost-effectivc facilities. During the master 
planning effirt. a number of technical analyses 
were undertaken by SOM in collaboration with 
the UIUC-SIU team in order to identify priority
Program elements and to develop aconstruction 
phasing plan which minimizes cash requirements 
in the early Years of the total ten year develop-
meat program. The relevant technical analyses 
included: 

I An inventory and assessment of the codition 

and reuse Potential of existing structures on theNWFP-AU campus. 

2 An identification-in cooperation with thefaculty and saff of the NWFP-AU f current
and likely future physical space and equipment
needs over the life of the ten-year project. 

3 An assessment of funconal interrelationships
and "adjacency needs" of the various elements 
of the campus plan. 

4 A review of re-cnt relevant international 
experience in campus programming and develop
ment for universities of similar size and mission. 

The Deieh'pmrnt Program andBudget Profilesummarizes key programmatic conclusions that 
were reached at the completion of this technical 
analysis. and which arediscussed in further detail
in the following chapters of this report. In brief. 
to acomnmodate the planned increase in student 
enrollment, aculty and staff positions, and to 
provide physical facilities for a vastly improved
teaching and learning environment. a total capital 

invesmnt neatly S-4 million in 1983 dollar
will he required rver a teyear development
period. App;xirntcly 0il of this atsnt, or 
construction or renovation of academic space
(':lassroots, laboratories, offices), or other sup
port space flibray. auditorium. computer center,
etc.). student living and dining facilities, and 
relar '-Itucture and site improvements. 

The remaining 4;,-*($13.6 million) will be
devoted to construction of a faculty/staff hoasing 
colony containing some 320 housing units, and
located primarily along the western edge of the 
nullah which traverses the campas. Detailc, cost 
figures are presented in Appendix I. 

6 



a Elemnt 
Through
Renovation 

A. Academfr Space 
(Classrooms. Laboratories. 
Faculty Offices. Farm 
Center) 

4.900 Gross M' (Mrin Uni-
versity Building. IDS 
Building 

3. Academic Support
(Ltbriry.Comm uications 
Tecling/Production, Com-
pler Center. Central Admin-
istrasion. Outreach Center) 

~.Other S"Pport
(Athletic/creao. Student/ 
Faculty Center. Physical 
Plant. etc.) 

D. Houeft. 
- tdent Housing& Dining 

: OtherCampus Housing 

500 Grow M' 

2,50 Owrs M2 

400 students (Renovated 
Hostels) 

0 

46446i&Wtaffousing 0 

":;'" ' " -G 

JFi" UI ct.. & she Work 
&CMV0sFarm Center 0. 

VW"iin Colony - :' . : 0 

L' i y (31) '(1.217,550 

Amount to be Provided 

By New 
Construction Total 

Construction
Cost 
(1983 Doelars) 

14.325 Gross M2 
19.225 Gross M2 (206.925 

G.S.E) 
$ 4,828.750 

11.150 Gross M 11.650 Gross M2
(125.l75

1 s s5 
" SE) 

$ 3.647.50 

4.350 Gross M2 
6.50 Gross M2 

(73.7256.SG M 3 
S E) . 

S$.663.750 

560 students (Inci. 60 
Women) 

20 units Visiting Scientists' 

Housing (long-term); 50 
units Outreach Housing 
(short-term) 

320 units 

20350GrsM2 
(21.700

G.S.F.) 

3.700 Gross M2 (39,750 

G.S.F.) 

49.2"0 GOss M' (529.8G.S.F) 

: 3.545.60 

740.000 

S 9.495.625 

All, 2,200GrsM.S.E ) . - SI8.730 j":qw 

All 

All 

U SE)' 

-S24.07 

I 4.065.00D 

$ 2.345.000 

113.225 Grs MI 

G.S.F) 
$30.849,975 

3.085.250 

$33,935,225 

$1034WS (11%) 

Notes: 
I. All costs in 1983 Dollars.2. Costs exclude movable equipment. furnishings, off-sitcelectrical power supply connections, and AlE desiRn -em. 



Acadeic Phys tlOrgani~aion 

Common 
Elementary 

schooltFaculty or 

Housing Husbandry Faultd Food Technology 

000 

Mosque Student\FMoilu UniversityAdministration 
Physical INomo Coemputer 

Classrooms Formal Entry 

Facuity of Faculty ofJ "" 
Plnciences $-- Rural Social Science" 

CommnCommunication Conti 

C ommon Teaching EdCatinu treach 

CodmctOkatitrn 
Producfion 

The Universio Organization Diagram indicates. 
in schematic form. someof the major elements of 
the University's institutional structure-centra 
administration. Learning Resources Center. the 
four Faculties, student housing, and so forth
and ab'stractly portrays basic adjacency relation
ships which in turn suggest preferred locational 
opltions. These features are presented and dis
cussed in more specific detail in Chapters B 
and C. 

Finally, the lllu3traikw Afater Plait provides a 
graphic ovcrvicw ar the campus at the conclusion 
of the 10-year development period. This master
plan drawing illustrates how the total develop
ment program can be accommodated on the site 
while satisfying basic locational requirements of 
each cotmponent element It also suggests an atti
tudeL,,wards landscape treatment of the campus 
grounds which will soften and enhance its ultimate character and appearance. 
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ONCE-


INTRODUCTION 

The Master Plan concept has been shaped by a 
variety of forces: 

" she and location of the campus,
as 	 as wellthe existing structures to be retained:" 	" 


SThenatural feature%of the site--aThn ar featonte itsil ils, topu-ar tngraphy. solar orientation, climatic varia 
* 	 The irfrastructure and services elements 

campus u 

rural Pakistan and beNorthwestProvince; and most impnrtanly. 

The educational and space program for heby the UIUC-SIU/SOM Design Team inAgricultural University. a., jointly de- "lpedon 
sutatio with the faculty and staff of the 

University. 


Is 

ADEQUACY OF 
Taller buildingsf are more demanding in terms

THE SITE of structural and mechanical systesE 

4 3
The 0-acre campus provides adequate space Aparnmini-tln: housing accommodationsfor all needed buildings and for the experimentalfarm fields and other farming functions, as cur-

would not be acceptable to the faculty and
rently programmed. The location of certain build. staff •In order to develop a campus with buildings
ings which are to be retained (see below) on the nomore70 acres east of the nullah argues for concentrat. than two, or occasionally ihre. storiesing new academic and student housing at that 

n25io 35 feet in height: 7 iti, It meters). it was
 
location. This portion of the site is also More 

d eet
readily 	 netrat a micareateaccessible decided to concentrate all acdemic and related

of Peshawar via the roadway system which ser-


to the balance and to place the major portion of the faculty/staffvices the larger University complex. Similarly 
 housing colony on the west side. The rcsulting

the desire to minimize unnecessary traffic and support 


building 


of the University 

activity near the experimental fields argues for 
pattern, from cast to West. consists of a high

locating that function in the more rec 
activity academ ic cam pus zone: a r mdcrat lyreachesof the campus. This combination of factors lead 
 tn ihe cast 

active. low density housing colony; and finally, a 

side of 
farm center surrounded by cper-to a seareb. abendaster fields he nullahduringathegearlmstagterof 

all new consruct;on to be placed on the cast sideto a %catch.during the early stages (if the Master imental fields. 

Plan effort. for alternatives which alPwd nearly
of the nullah. However. as the total building pro-

gram becane better defined. it was clear that this 

could only be accomplished by constructing a rcl-constructionatively dense complex of multi-story buildings. 

This was deemed inadvisable for several reasons: 

0 	 A dense building pattern will not Twovidercomfortable setting for the predominantly 
rural student body; 

DESCRIPTION OF 
ITIN
 

EXISTING BUILDINGS
 
AND PROPOSED
 
RENOVATION
 

Main Academic and 
Administration Buildings 

Tig
The principal exist dinisdi.g on the campus 

classrooms, library and mostexising laborato
ris and storage facilities. The 74(50 SqUare foot 

l 	 u re o e veral in o ned byn seruca m 
of covered walkways. It was completed in the

19nil-appearing
1960's. and appears to be structurally sound. if 

somewhat stolid in appearance. The building will
 
require some renovation, but will then be able
to provide a substantial period of useful life. v and ii cr
Thrugh careful planning the tructurecan be
visually Znd functionally intrated With futire 

withouF deiracting significantly, inan architectural sae from he ovrll acslefic 

chrter and quality of the campus, 



To the south and west of"ths uitdig is the site
Totcsot o ndus ulin %th ieh% 

of a 9).0IX) quare fol (830 square Initersl struc-
lure svhich has been designed to house the Insti-
tuteofDvct.opm nt Studies (IeS). Although 

construction of this project has suffered delays, itstutr.ac 
has now resuaed and is expected it he available
by late 984 for occupancy by members of the 
Agricultural University faculty. The existence of 
this structure has been assumed in the Master 
Plan. No funds in the currnt Master Plan budget 
have been allocated frtr its construction. however, 
sinc its financing was established previously. 

In the Master Plan. hoth of these structures arecalb 
In te ructreNareingMsicrPla.

designated for reuse as clasroom and office 
space. The buildings w ill house such uses and 
functions a, the Rural Social Sciences Faculty. a 
portion of the Central Administralion stall, and a 
portion of the Physical Plant Facilities. Several o! 
the larger lecture halls and audtlorium spaces %ill 
be retained and used io serve the ncds of all tour 
Faculties. However. most if not all of the existing 
teaching and research laboratories will he relo-
cited over time into new buildings as these new 
facilities are comtpleted. Existing laboratories %ill
then be converted it) ol fice or classroonm use. 
which may require insertion of new partitions. 
but which generally will have low demands for 
mechanical/electricaliplumbing services, and will 
not exceed the apparent structural capacity of the 
buildings. 

I L 

Tain,
The -sinacadenueclad,,.inustra.
tie buildingpresently houses 
ai laboratories, classroomsanduaradty offices, as wellas the
libraryanda cafeteria. 

Prior to preparation of detailed renovathin plans. 
a thorough inspection of the buildings will be 
conducted. Structural. mechanical, electrical. 
plumbing, life safety. energy conservation and 
functional conditions will be documented and 
appropriate renovation or retrofit actions identi-fired ineachinstance. 

ficdin ech nstace.can 
bth o thse 

Immediately to the north of the mtain complex ofacademic and adm inistration buildings is a two 
story structure which houses several laboratories 
and related offices. ]'his structure is of later aiJ 
visibly poorer construction, and its location is an 
impediment to the logical growth of n=.. j..mpus 
buildings. It is of no value it the long-term plan
for the University. and should be demolished as 
soon as suitable replacement space can be 
completcd. 

Studentt Hostels 

Near the eastern boundary of the campus lic two 
student hostels contructed in the 1Y960s. Each 
masonry structure hostel was designed to accoin
modate approximately 200 students. In recent 
years. however significantly greater numibers of 

4 Theinternalcourtyards of'tle 
exuishostels redther~m 
arra tivefe'ti . 

students have been housed in each sructure. 
Although of relatively recent construction, the 
hostels show clear signs ofheavy wear and abuse, 
Moreover. the basic layout and organization of 
spacein the hostels is ponderous and overbear-
"ng; it does not promote the kind of student living
experience which is sought for the campus. Even 
the large internal courtyards--which in many 
ways form the most attractive feature of the hus-
tels-appear confining and somewhat oppressive. 

In the absence of fiscal constraints, it would be 
desirn-hle to raze the cxisiing hostels in favor of 
newly constructed and socially more acceptable 

dormitories. In the present case, the realities oflimited fiscal resources require a plan of interim.though relatively long-term, reuse of the existing 

structures, 
At a minimum, and pending a more detailed 
inspection of the physical condition of the hos-
Is. all electrical and plumbing systlens need 
complete replacmcen. Kitchen facilities will also 
be replaed with new,. fre-standing facilities, 
e ep isin ith n fr d c s din g ha ls The existtng kitchens 'andspacious dining halls 

ncldIssuntaiiy mv.Drbe L nverted it) student activity roonms.Dur
detailed design, each structure will be

inspected in greater depth t determine whether n ovain wo r wil req ui trmn s e h n lher 
renovation work wilt require mnvr substantial 
options forselciave removal f portions of the 

n 

Le 

existing hostels will be explore during the 
design phase in an attempt to lessen the apparent 
massiveness of the two structures and to diminish 
the sense of isolation from the balance of the 
campus. 

In time-perhaps well beyond the len-year proj
ret period currently envisione.d-the hostels will 
have deteriorated to the point where more sub
stantial renovation is warranted. When this 
occurs, demolition and replacement with new 
housing or other appropriate uses will be in order. 

Otler Structures
 

Other buildings currently existing on the campus
 

niteothExtngC dtospl.

are indicated on the Extsting Conditions plan.

for interim use, their location, condition and vis
uai appearance will eventually renderthm candi
dates for demolition and clearance. They have 
little lsting mril and their retention will detract 
unncilessarily from the logical arni orderly growth 

ofrth,a s .
of the campus. 

Ve.ferm the top of the watr 
tAe sntenthoastels. 

-
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OTHER SITE 

FEATURES 


Topographic Features 

The Agricultural University site is an open and. 
except for the nullah which divides the property, 
predominantly level terrain. Much of the topo-
graphic variation which once existed has been
eliminated as a result of leveling of the land for 
agricultural use. The elevation of the site is
approximately 1.200 feet (365 metersl above sea 
level, 

The nullah is an irregularly shaped channel from 
10to 20 feet (3 to 6 meters) deep and varying in 
width from 50 to 1.250 feet (150 to 380 meters).
the narrower and deeper portions lying at the 
north end of the site. The nullah drains an extcn-
sive watershed of 85 to 90 square miles (221 
square kilometers) in area. lying to the south andwest of the campus. It is reputed to be flooded 
one or two times yearly to a depth of four or five 
feet. for a period of several days. Flooding which 
occurred during the summer 1983 rains is said to 
have exceeded -typical- flooding conditions, 
although precise hydrologic data are difficult to 
obtain. Because of the lack ofhistoric data. major 
highway and rail bridges upstream from the cam-
pus have been desigi;,d with what i; intended to 

he aconsiderable margin of safety. 

-. -  . . . . ... 

Although the disruption of vehicular access dur-
ing times of flooding will be an inconvenience.the expense ofconstructing a vehicular bridge
crossing at this time was deemed too great for 
inclusion in the Master Plan. The Plan. therefore.contemplates construction of an at-grade vehicu-
lar ford. 

Location of the housing colony on the west hank 
does argue for construction of a snaller-scale
bridge which can accommodate pedestrians, 
cyclists and occasional emergency vehicles. Thispedestrian I-ridge will be a major convenience at 
all times. inasmuch as it will obviate the need to 
descend inte -nd climb out of the nullah: it will
be anecessity during times of flooding when all 
mvement across the nullah would othcrwise be 
severed. 

The nullah presents a rough and dcsolatc prospect
of gravel, rubble and mud or dust. depending on 
the time of ycar. Long-term options addressed inthe Master Plan cnv'-;ion reconstruction of the 
nullah banks, narrowing of the channel, and 
reclamation of a portion of the land area for pro-
ductive use. In the short term. the intrioducion of 
trees and shrubs along the top of the nullah banks 
will provide visual relief while protecting and sla-
blizing the earth from the effects of major 
flooding. 

. -- : - , . ...-. ,,-,r. 

Geological Features 

The campus appears to be underlain by numerous 
strata of sand and gravel which forn, an extensive 
natural groundwater aquifer. 

A series of on-site wells provides water to the 
campus. Although new wells may eventually be 
required in order to irrigate the experimental 
agricultural fields, the groundwater resource 
appears adequate t) meet all future demands. 

Access and Water Rights 
a to 

Four irrigation channels traverse the site, entering 
the property from the south, just east of the nul. 
lah. and exiting to the m,rth. These channels 
provide water to agricultural fields beyond the 
campus and thus must be retained in operation.
They will be relocated and lined. 

A public right-of-way across the site also exists in 
acorridor roughly adjaent to t',c present course 
of the irrigation channels. The precise rights of 
use which the public enjoys along this right-of
way are not clear at present. It will ,. desirable 
to modify the pathway so as to conform to the 
proposed campus perimeter oadway: in so doing 
itmasbe possibe to discourage though trasel. 
but such travel apparently cannot be prohibited. 

... 

Climate 

Temperatures in the Peshawar region range fiam 
cool in the winter to very hot in summer. Daily 
means° for January range from 4. C minimum to17.3C mavimum. Comparable rigures for June° are 25.7 C and 40.20 C. Wettst periods occur in 

March and July/August. with the March rains 
typically the heavier. 

The relative humidity at noon ranges from 39% to 
a for all unths of the year except for April. 

of 21% to 34% Night winds are calm ranging 
from t o t k n s r ece nti . 

summer daytime period shows stronger winds 

ranging from three to seven knots for the months 
of March through September. The latitude is 
340N resulting in high summer solar angles. At 
noon. it iscloudly only 32% of the time with lit
tie variation between summer and winter. 

On clear days. the Khyber Hills provide a pleas
ant vista to the wel. The outline of the Khyber 
Pass. some thirty miles distant, can be seen. 

4 	 tlh aullakh vide the size ad 
pteseas a rmath addesolae 
pmrpeti of rral, rubble and 
dal most ofthe yer. 
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Existingiriationtrhannelsxsing itio hnnese tOf-way
passing through the siteto 

adae npr tpreltexewilorei, eelar.ve
atdjalng ewbeorh 

stedalngth nerrt,

S6uthPerimeter roadwa. 


INFRASTRUCTURE
AND SERVICES 

Existing systems include on-site tube wells which
provide water for domestic, fire protection and 
agricultural (irrigationopurposes: leaching pits 
for disposal of sanitary wa%tes: a system of sur-
face and subsurface drains for removal of "gray
water": an II kv overhead electrical supply to the 
main campus from the Peshawar Grid Station. 
and a similar supply line to the Farm Center from
the Jamrud Grid Station. Gas is provided to the 
site for water heating and cooking. No stormdrainage siruct'ires are present. Roadways are 
paved, but not curbedreliabilitycurbed.oal butirmnc nocrdt 

available on site for useAlthough an adequate quanity ofgroundwater isof the campus and the
housing colony. the Proposed development will 


require improvement to the water storage and dis-
tribution system. including new pumps and anenlarged storage/distribution capacity. Alterna-
tives to be explored include retention of the exist-


cntrato 
 on an interm basi. 
ctnstruction of a new storage tower, or develop-
ment of a system of in-ground storage tanks. The 
thei implications o each option will be 
expltid during detailed design. 

An existing north/south right.paranels the nullah. on 

the eastbank. It is used by
il s an l ePedestrians, vehicles and lir,

stark. and mustbe maintained 

inoperation. 

. . ';. 
. , 

Centralied sewage treatment is recommended for
inclusion in the Mastr Plan. This vill eliminate 
the need for periodic replacement of leaching

pits. uhchcurrently have a useful life of six to
eight years. A centrali/ed treatment svstean, if

properly maintained, will also reduce th 
 risk of 
groundwater contanination which result from
overloading of the leaching pit capacity. 

Two methods of centraliced sewage treamn
 
will he assessed during the detailed design phase.

One method inolses the 
use of stablization
 
ponds equipped with aerators: the other is the
 
provision of a package treatment plant. The two
options present differing cost. effectiveness, and

reavedlit performance record and I a 

uated accordingly. In either case, care will beeffluent in the 

tahon to deequatatsystem it)we
takeng avoid (ifhbidged 

Electrical service in the Pcshawar area is subject 
to frequent, often daily. outages. Surges andbrown-outs are al o common. Althotugh the pro-

posed campus requires. for the nost part. a 

relatively low level of technology, certain key
buildings and activities will require consistent 
delivery of electrical power, notably computer,
telecommunications, and certain research labora-
tory facilities. Current regulators and back-up 
power generation equipment will therefore he 

included in the Mfaster Plan. 

New roadways and roadway lighting will he pro-
vided as indicated on the Master Plan. Design of 
these roadways will e kept as simple aspossi- -

On a clear daythe Khyber h1ills
 
a
are risible to the writ. Thefla tterrain ofthefarrtfeltds lying

to the wrt of the nullah can he
 
seenin theforeground.
 

..... ' -

r 	
. 

-

Thecampus* abundantground.water resourc am topped Ar 
onile 'eanddistributed
 

roma cen~ca water vorage
 

f 

ble. ctnsistent with the expectedi. ossln it epce vehicular usagelevels. A vchicilar crossing of the nullah will be 

designed as an at-gradc structure. A pedestrian 
bridge across the nullah will maintain pedesasant-ge sarwicture.aint pdsrtrian and bicycle access even when the nullah is 

froithed. and will provide a convenient mean of 

ti;
Longer-term elements of the master plan contm
plate protection tof
the nullatbanks through the
 
use of gabions 
or other suitable retention devices. 
A scheme for reclaiming some of the land area 
now consumed by the nullah is also proposed.
The plan invulves c tuion of a new bank 
sTrre and hack filling with suitable fill mne
rial. Further engineering analysis of peak flows 

(ie. fifty-yearor greater storm conditions) in the 
nullah will be required as part of the final design
of all structures in or adjacent to the nullah. 

13 
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ARCHITECTURAL 
CHA R ACTER A N DPRACTICE 

Three principal sources ofarchitectural tradition 
and practice can be reviewed for application to 
the Agricultural University Campus: 

rThesimple but efficient architecture of the 
rural village: 

The dense and lively architecture of the "old 
city", best typified by the Peshawar ar 

" The elegant and striking style of the Islamnia 

and Edwardes College buildings, each reflect-

ing strong British influences. 

None of these architectural sources is wholly 
appropriate to the needs of the Agricultural Uni
versify Campus. Present day 'uilding structureand materials, mechanical systems, solar design 
considerations, the culture and preferences of oboth students and faculty members, and a host of 

other factors will require a selective recotmbina-

lion of some of the best attributes tit each tradi
lion. These include: 


" 	 The predoninantly horizontal scale of one to 
three story development in a rural village Ortown; 

" 	 The use of exterior arcades to shade a build
ing. and to provide shaded walkways beteen 
buildings; 

* 	 The use of brick, concrete an- other locally 
available building materials and trades; 

* 	 Development of temporary ti.e., canvas) or
semi-permanent (ie.. trellises) shiading
devices ti mitigate the effects of direct sun
light on otherwise unprotected indoor and 
outdoor spaces; 

1 	 The use ofcwrtyards as an outdoor "'room".and as an organ izing &.vice for "adjoiningbuildings; 

" 	 The use of landscape material, paving and 
water features to create interesting and attrac-
live ontdoor spaces, and to achieve climate 
control objectives; 

solar orientation to augment dalight-
ing of building interiors, and totake adsan-
tage of solar heating during winter months; 

iProper 

and 

* The use of natural ventilation in buildings
which do not require climate control. 

. 

.... 

_.21-

A 
The simple archittctureof the 

rural village. 

EDUCATIONAL AND

SPACE PROGRAM 


The charts on the following pages provide a 
detailed breakdown Ofthe program of develop
ment as it has been deelopd by the UIUC-SIU/
SOM Design Team, in consultation with the fac
ulty and staff of the Agricultural University. Theprogram detail is sufficient to develop an overall 
master plan level-of analysis, and to structure the 
key elements of the Master Plan-the size andlocation of the four faculties. student housing. 
facultv and siaffhousing, support facilities and 
the like. It is expected. ht~wvr that someretinemnts in the ,pac program may be iade as

in fil sa may h 

4 
,'-na 

- -. 
. 7 -; .. i 

___ _ 

d the p e s odevelopmentel p ntofothe campusa proceedssp oc eh 
year period, and actual experience is gained withthe new programs, services and people involved 
with the new University. 

PopulaiOn 

Enrollment in the University will increase from680 to 1.200 students over the ten-year develop. 
ment period. an average of so fifty additional 
students per year. Estimates of students and faculty members by Faculty. developed by the 
U'UC-SIU Team. are as follows: 

- -r .... .-
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The excirementof he "Old The u-skrnZ wle of Ed-rrdes
Ct,. and Idamia C.oleges. 

Resorces Center and the Farm Center) have been 
delined with considerable precision by Ihe UIUC-
SIU Team. Other rnore generalized suppornpro
grs-i numbers were derived by SOMI from an 
analysis of comparablc educational fac ilies. 

The program recognizes that the broadened is
sion of the Agricultural University will require 
new andinnovative physical facilities. The b ild
ings andequipment of the new campus will 
facilitate both the learning and the teaching eclpe 

rnene. and help foster a progressive image of the a.
 
Province's foremost instmuctional and research
 
instifittion.
 



Program Element 

A. Academic Space 
0 Classrooms 

* Teaching Lafs 

* Research Labs 

* Faculty/Staff Offices 

* Farm Center 

Net
Square
Meters 

1.300 

2500 

2.490 

2.925 

4.325 

Gross
Square
Meters 

1.950 

3.750 

3.725 

4,400 

5.400 

Comments 

Classroom usage to be scheduled 
by central administration and made 
available to each faculty as needed, 
Average of 1.1 net square meters 

(11.66 net sf) per student. 
15Teaching Labs;480 stations(a, 

5.2 net square meters (56 net sf) 

per station, 

Based on average allocation of 13 

net square meters (138 net sf)of
research space per researcher. 

Accomnodates 166 faculty mem-
hers from the four Faculties, plus 
80 research assistants and 42 scre
tarial/support staff. 
Includes both new and renovated 

Program Element 

C. Other Support 
* Athletic/Recreation 

0 Dispensary (2) 

* StudentFactuty Center 

0 Physical Plant 

0 Covered Parking 

Suhtatal 

D. Housing
0 Studet Hosing 

Nct 

MeteamEleen 

1.275 

200 

12275 

1.100 

850 

4,700 

12,725 

Gross 
Srue 
Meters 

1,900 

325 

1.925 

1.650 

1,050 

4,35" 

19.100 

Comments 

One-thid of space in foerdin-. 
inhll o blae in r d,
inghalls tob e iocateinrealwoll
hostels;balanceinnew iity 
facity. 

One each for men and women. 

Includes faculty/guest dining Stu' 

dent organizations. 

For senior faculty and staff and, 

Vis. 

A 960 studnts 

facilities; houses livestock, feet 

storage. equipment, storage and 
campus.400 inn 
500 m in w b : 

Sabliatal 

3. Academic S 

* Ubrary 

" Conununications 
Production 

" Communications 
Teaching 

ComputerCenter 

" Auditorium 

* Continuing Education/ 

3Sd 

3.725 

1.050 

25 

etr27275 

450 

1.000 

19_-25 

5.573 

1.600 

350 

i"'"25 

675 

1.500 

administrative space. 

Detailed program prepared by Mr. 
John Behrens. 

Detailed program prepared by Mr. 
John Behrens. 

Detailed program prepared by Mr. 
John Behrens. 

30 Microcomputer stations andrelated space. 

Conversion of existing examina. 
tion room; 500i-6U( seat capacity. 

Outreach housing not included in 

0 Student Dining 

* Visiting Scientists' 
Housing 

0 Outreach Housing 

0 Faculty/Staff Housing 

*Woptrlevel"' level 
"' "l v l17.200r'C*' level 

-D- level 
"' level 
"'. level 

S1.btotal25 

a5 

1.125 

1350 

6,2251225 

7.225 

2.750
2.650 
1.425 

1.250 

1.675 

2,025 

8.400
8342023.225 
9.750 

3.725
2.225 
1.925 
1.92 

occupancy."lomen and single . 
(60 rooms). 

Six dining hs, 
stdet dories 

20 units for long-term 
faculty.faculty. 

50 sleeping rooms. double arms

pancy,plusCommo facifities 

30 units.
30 units100 units. 
70 units. 

40 units.40 units. 
40 units. 
4 

Outreach Center this total. 73,3W 

" Central Administraon 

Subtotal 

1,025 

7,750 

1.525 

11,650 

E. Housing Support 
7 Commerrial Center 

* Mosque 

425 

350 

625 

525 

Supports residential 

CM -t.In addition to renovated Fore=
Institute Mosque: Capacity: 200 

0 Elementary School 700 1.050 

perons. 

Capacity: 150 students. 

Subtotal 1,.47S 2,o 

Grand Total 79,90 1132. (1,217,5 Grins SF) 
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ELEMENTS
 
OF THE

MASTER PLAN
 

The Master Plan for the Agricultural University 

will serve as die basic framework for detaileddesign and implementation ofall campus facili-
des. As noted in Chapter A. the plan incorporates 

the philosophical aspirations and the academic,research, and outreach objectives of the UIUC. 
SIU Design Team. The plan provides all requisite 
academic and support facilities for a proposed stu-
dent enrollment of 1.200. including housing for 
80%of students and senior faculty and staff. The 
plan not only caters for all space requirements. 
but seeks to locate and organize them in a manner 
which facilitates their most effective use. A fur-
ther objective of the Master Plan is the preserva-

tion of agricultural land. a finite resource in a campus of 430 acres with no effective potential
for expansion., 

MAJOR LAND USEZONES LANDn 

ZONE 
The site is bisected by the dry river bed. or nul-
lah. The eastern zone comprises some 70 acres. 
the western 320. and the nullah itself consumes
approximately 4 

0 acres. The majority of academic 
.space.academic and other support facilities, and 
male student housing arc located in the easter 
zone where they will he most visible and easily 

4., 

are sited immediately wei:-tof the nullah, as are 
female student housing and community facilitieswhich support this housing colony. This location 
provides a measure of privacy and security for 

these residential uses. 
a cohpcun

Remote and to the west (f the housing compound 
,-

is a complex known as the farm center which 
comprises certain facilities of both Plant Sciences 
and Animal Husbandry. plus facilities to accom-
modate farm equipment and livestock. This com-
plcx is situated near the location of the present ExistingEntry Location. 
farm center at the center of the experimental agri. 
culture fields. 

VEHICULAR ACCESS .. " _ 

AND CIRCULATION 
adining 

nd-

Th capusis acesed cros it eater bond-convenientary from the north-south frontage road which is 
connected (via the University of Peshawar road- NewEntry Location.way system) with the Khyer Grand Trunk Road. A 
Three points of access are identified in the plan Theexisting vehicular entry toalong ;his frontage "tad.one at the south-cast the campuswillberetained as 
coner of the site at the present entry to the cam- Part ofthe perimeter ruoadway 
pus. a second located approximately 300 feet access system.A new and more 
(90 meter.) to the north. and a third at a point formal entry will be created 

approximatelyrh.fewttothe 

between the two existing student hostels. The 
three entries will serve different kinds of trafficand allow traffic to and from different parts of the 
campus to distribute itself efficiently. 

The uh - entr ra wil serveT o"thrrn-most entry road will serve vehicu
lar traffic via a ford to destinations west of the 
nullah-the housing colony and the farm center
as well as service traffic to the Department of
Ws an oer c lohation or 

-ocps ang ras latsocserm 
camprk s (Adacent usessuc fo 

the Islamic Studies Ctre will utilize this road
way sltu 
way as well.) 

The northern-most entry and roadway will pro""Tenrerrmtnryadodwywlpn7a. ,i .,m, - vide access to the student hostels, and accommo.
date service traffic to the Learning Resources 

Center. the Student/Faculty Center. and student 
facilities. A campus perimeter roadway

will connect the two entry roadways and provide 

. c ampusaccess to allI areas of the eastern 
campus. 
The third and more formal visitors* entry will 

serve a an entry couryard at the southeast cor
ner of the campus. This entry will include limited 
short-term visitor parking. 

accessible to the public. Faculty and staff housing nth. 

i 



THE ACADEMIC 

The large cemnial entry court. around whichare arrayed the administration buildings, the out-
reach center, and other facilities with public ori-
entation, is linked to a series ofother smaller 
courtyards along a pedestrian path. or spine.
extending through the center of the academict 
complex. Each of these courtyards or exterior 

spaces varies in sizeand character and derives its 
identity in part fromt the uses which surround i 

The Entry Court 
The Outreach/Continuing 

Educ-ation Center. the 
comtponent of the University which will be most 
open to the public-at-large, is situated at the principal formal entry to the canpus. The Outreach 
Center contains office space for the Director of 
Outreach, and other administrative personnel.
Oetireh and a rece tiaea. Innldition 

nn and a cption area. In additio. 
fifty hotel style rooms will be provided to accom-
modatc o r"g 
may be participating in outreach functions. 

The Outreach Center will draw heavily on the 
faculty and other human and physical resources of" 
the University. Inparticular. the media facilities
the library resources, and the classrooms and 

7

. -

.' 

* --

" 

auditorium of the University will be extensively 
utiltied for outreach activities. 

Space for the Agricultural University's central 
administration offices and related functions is 
also provided at the University's "front door", 
facing the main entry courtyard. This loationmakes it accessible to visitors and convenient to 
parking as well as to the acadenic buildings of 
the campus. The central administration build-
inps will house the Vice-Chancellor. the Deputy
Vice-Chancellor. the Directors of Teaching and 
Research. other central administrative staff. pub-
lic rco:ption space attd storage space for records 
and files, 

Short-term and long-trm parking will be avail-able within convenient walking distance of the 
entry courtyard. 

-. ____
A E i.,ur 
The Eny Court. 

Learning Resources Center 

The Learning Resources Center (LRCI. consist-
ing of a 150.000 volume library, communications 
production and lcav'ing units, and the computer 
center, will form a s)mbolic bridge between the 
public-oriented functions clustered at the campus 
entry and the more strictly academic and student-
related buildings of the central campus spine. 

A prograt for the innosativc LRC was developed 
by John H. Behrens of the UIUC-SIU Design
Team. Excerpts front his report, set forth below, 
highlight some of the considerations which influ
ence the pngram and location of this complex: 

and audio-visual media elements in addition to 
the conventional volumes of books. periodicals 
and journals that are nrormally constdered the 
basis of a library. Because these added e1em 
are dependcnt upon production and development 
by communications staff. it is logical to provide
associated physical accommodations for staff 
convenience. 

"This is especially important in a developing sit
uation where trained technical staff will be added 
slowly and a'e a scarce commodity at the present
time. 

"Many of the eletents ofa tm'dern agriculturelibrary incorlorae autotu:orial learning pro
grams, data bases for information, microforms. 
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Land Use Zones 

* Academic Facilities
 

* 
 Student Housing and Recreation 

El Faculty/Staff Housing Colony 
* Administration 

* Support and Access 
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"ltis not ncessary that the two functions, Pro
duction and the Library. be housed in one physi-

calunit. The Library should be of open access to
the students and faculty and centrally located toi
d1wcampus activities. The Production Unit n.eed, .
 

to be more restricted in access. but still in theclose ampsnedsing aciviies.TheProdctin Unt 
proximity t) the Library. 
"A third related unit is provision of facilities for 

Communications Teaching for projected courses 

for students in cotumunications. and some areas
of in-service or continuing education. Because 
these courses; will in all probability be taught bypreof the ro duci te a baspersonnel of the Pn~ducion Center and bcans .7-
darkrooms andrecording facilities, someconsid- '"' " "' "i: ' 
ofrktheir ndfr secrialge facilities sumecasi
elation should be given to locating them fairly .ters 
adjacent to the Production/Library complex.** 	 - . . 

theLRC have al.)ben identified by e eg of.Environmental which will of
issues affct design 

be.the reporeald enaidentifiedby.theeh-Reeach .
 

An'poainle,. 

* 	 dust control. LearnigResoiures Center. 

temperature control.
* 	 use of sound deadening/absorbing materials, By providing each Faculty with a separate build. 

* 	 sufficiency and consistency of electrical ser- ing. a clear scnseof identity can be created. It isvice capacity. recognized, however, that individual Faculties 
vary in size, and arelikely to grow or contract 
over tinmeat different rates. Consequently. it isThe Four Faculties unlikely that the Faculty building will be used 
exclusively by only one Faculty. Rather. sotnThree of the four proposed academic Faculties-- faculty tnmbers* offices, classrooms, and pos.Plant Sciences. Animal Husbandry. and Engineer- sibly laboratory space belonging to one Faculty

ing Applications and Food Technology-will be may be housed in an adjacent Faculty building.

housed in new buildings averaging 280Mgross

square meters (30,000 GSF) in size. to be con-
structed around two courtyards imnt-diately to Classrooms, Lecture Halls
the west and north of the LRC. Each Faculty and Audiloria 
building will contain classrooms, faculty offices. 
and laboratoies as well as space for the De)anof Classrooms. in particular, will be shared by allthe Faculty and his staff. The fourth faculty- Faculties and will not "'belongto any individual
Rurd SOcial Sciencs-will be housed in the ren- Faculty. Existing lecture halls (Rooms 20 and 21
ovated acadcmic building. 
 of the main academic building) will be retained 

and renovated for future use. These lecture halls 
can accommodate up to I()students. The large 

,
 

" 


-

existing examination room can also be upgraded 
to serve as an indoor auditorium, having a capac
ilyof 5M11to 600 persons with fixed seating.
Smaller classrooms and seminar roonts will be 
distributed throughout the campus academic
buildings. Finally. one of the exterior courtyards 
(lying between the Plant Sciences and RuralSocial Sciences Faculty busldings will he 
designed as an outdoor amphitheater withbe 
capacity to seaover1.000 persons. 

This open air space will he able to accommate 
large gatherings. such as graduation ceremonies, 
and other major convocations or special events. 
Stnce gatherings of this size are infrexuent. the 
useof an outdoor space will avoid nmajor expcndi
lure for an enclosed building hasing a low rate of 
utilization. 

Teaching and Research
 
Laboratories
 
Fifteen teaching labs will be provided (not count

computer lab space in the LRC). Teaching lab 

capacity wtll range from 24 to 40 students, withthe average being 32 students/lab. This will provide atoa!of 480 stations (15labs x 32 stations 

= 480).or the of40% of the Stuequivblony total 

dentbody,
 

O en
[e,Offifteen be inPlan dlab, nine will Sci. encs four in Engineering Applications andFood Technology. and two in Animal Husbandry. 

Within each lab, approximately 5.2 gross square 
(5netlsf)awill
be alowediperowork 

Research labs will occapy a total area roughlyequal in extent to that required by teaching labs. 
labs. however, will be designed to more 

closely satisfy the unique research needs of a par

licular problem area, or faculty member. and thus
 
may vary considerably in size, equipment needs.
 
sophistication.
 

Faculty Offices 

Faculty office spacewill be housed, to the extent 
possible, in the Faculty building to which an Jdividual faculty member is assigned. Office space
f graduate students, researchassistants and sec 

rctaril/supporwill be provided.
staff also 
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Farm Center/Experimental
 
Fields
 

The Farm Center on the wes side of the nuflah 
will be expanded to better house certain key 
facilities of relevance to the Plant Sciences. Ani
tnal Husbandry and Engineering Applications
 
and Food Technology Faculties. These facilities
 
include barns for small dairy, sheep and goat

herds and a poultry flock: seed and pesticide %tor
age; farm machinery shops and storage: and other 
related facilities. 

I Farm Center Headqluarter
 
2 Farm Manager's House
 
3 ShopMachinery Storage
 
4 General Storage

5 Pesticide Storage 
6 Poultry Barn 

Thre'shing Shed 

8 Seed Hou 

9 Livestock Food Sterage/Handling
10 Slaughter House/Meat Storage
II Goats 
12 Sheep 

13 Dairy Barn 
14Pump House 

15 Security Gate House 
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STUDENT HOUSING 


wdilhe a signcd to nine new student reidencesAND DINING located immediately east and vest of the aca-
combination demic spine. The location ofstudent housingof new and rovadtudent on either side of the major academic spaces isintended to highlight the central importance ofhousing and dining facilities are encontpassed by the academic experience, and to encourage stu-the Master Plan. Major improvements in the qual- dents to meet and interact with each other andity of the student housing and dining environment with the faculty in the very heart of thehas been identified by the faculty and staff of tie UniversityUniversity as a prerequisite for improving theeducational experience and success of the Univer-sity a wholese rn uccess of theUniver-rapproaches 

s .Studen/F ty Center 


Nine hundred mile and sixty female students ate To reinforc 
 this attitude, the Student/Facultyto be housed on campus, or 80%c'of the 1.200 per- Center has been located between the Learningson student body. Four hundred mals will reside Resources Center and the Engineering Applica-in the renovated student hostels: five hundred tions and Food Technology Faculty building, at a 
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AthletieReeation 
Facilities 

Both indoor and outdoor recreation space is provided in the Master Plan. Thc dining halls in the . 
existing student hostels will become available for 

once new, frcc-standing dining facilities are" - - - -" completed. These indoor spaces can be renovated
2fto serve as att-rictive recration/activity space.

More strenuous athletic activity will be housed in 
anew gymnasium near the perimeter roadway, on 
the west side of the campus. One soccer field willbe laid out next to the gymnasium, and a second 
playing fie;ld to the north and west of th AnimalFaculty building. Smaller basketball 
and volleyball courts can also be accommodated 
near student residences.
 

po int centra l to al !s tude n t reside n ces . d at ...
 

endL,of thI pathway leading to the facuhy/staff .....~hu~tg colony and u, ... n tudentsresidence.FA UT AN SAF 
Center will include meeting noons, office COLONY

for student organizations. and dinir.g facili- The Master Plan includes the provision of320 
tes for non-resident students, faculty and their dwelling units for use by faculty and staff of theS...University. 

The lack of adequate and affordable
The twenty unit Visiting Scientists' Housing housing in the Peshawar area has operated as adeterrent to the recruiting of faculty and staff.Complex will be located near the Student/Faculty Resolution of this chronic housing problem isCenter. This complex is designed to provide long- therefore of prime importance to the goal ofterm housing for visiting faculty members, other expanding and retaining qualified faculty andhigh-level dignitaries, and their spouses. Its cen- staff at the University.between visiting faculty and NWFP-AU faculty 
Iral location will help toster the close interactions A variety of techniques to deal with this problemand students which are key objectives of the uni- are presently under study, ranging from directversity development program. construction of.=w housing on the campus, to

the provision of housing allowances which would 
permit qualified recipients to purchase or ren 
housing off-campus. Itis likely that a mixture of

will ultimately be utilized, since no
single technique will be capable of addressing 

wi;i'h may confront individual iaculty or staff 
members and their families. 

a 

http:residence.FA


View ofthe M.Mia College 
mohque. A new mosloqr and an 
eAentera school at the (ntMr
of the Agricaltural Unireruity
Far-dlylStaffhoausing colony
wil pmride afocal pointjfor
comunittr actirities. 

F-tples of tr_.Lanol lslawic 
landsee de-, n. 

Thereltre. the 321 unit, of housing " hich are may occupy le.s than the maximum suar foot
encompassed by the current Master p'lan proigram 
may prove to be too many or too few a, the ten-

ages indicated by the table. abotve. in order to
respond to land and budgetary constraints. 

year development program unfolds. The housing
colony is laid out in such a way as to allow the 
total number as well as the mix of v;its to be 
adjusted over time to reflect eme rging per'cep-
lions of actual need,,. 

The housing colony should be located So as to be 
easily accessible hut not immediately adacent to 
the academic campus. The west bank of the nul
lah. therefore. emerged as the most desirableJ 1. , 

For purposes of illustration and planning analy.
sis. several basic housing program asumptions 
have been stabli.-hed. The maximum building 
area. or floor area. to be provid-d o: each hous-

housing location. In addition to the vehicular 
crossing at the proposed ford, a pedestrian bridge 
across the nullah will be provided for use by resi
dents of the housing colony. 

" 
ing type is taken from the ECNC Standards 
issued by the Executive Committee of the 
National Economic Council for use in all govern-
mcnt employee husing pojects,. according to 
civil service levels A to F The maximum floor 
area for each category is as killows: 

Also located on the west bank of ttte nullah is the 
Women's student residence tcapacity: I Stu
dents) which, because of traditional cultural con
siderations. can be best accotnmodated in the 
family environment presented by the housing 
colony. 

Cateui 

. .UfIdte. 

_%GMS~a~In the Mister7Me les Phet P h u 

Finally. the housing colony is to he provi ed Ssih 
a small support complex consisting of a mosique 
(capacity: 2WXpersons), an elementary scuool andrelated playfie ds capacity: 150t udent). . . .nt -

A 
"B,'" 

2798 
2'1334 

1139.41 

:1.-- q 
2.5(0 

1.3W 

30 
1{0 

70 

mcrcial area (also open t, use by Ulniversitv.'tu-
dent.%)and a disp, isaty for use boyfemale students 
and female family nmber. (A second dispensar. toe use by male faculty and Uni)ersity stu-

dents, is situated on campus in the Student!Faculty Center.) 

S to restrict or direct pedestrian and vehicular 

travel. where appropriate; 

Paving will torm an integral part of outdoor land. 
,Cape treatment. and both living and inr land

-~.-94 1,000 

S +30 r-

Q0 

,pathways 
LANDSCAPE ANDl 
OPEN SPACE 

Landscaping. special paving and water features 

to shade walkways, courtyards and buildings: 
,) glare by..diffusing "aturaSunlight.Sto reducereduce gl by natural 

& to provide sea.sonal color through blossoms or 
foliage 

scape materials will be designed in such a way as 
Itoenhaoce the architectural character of buildings 

-and spaces or. the campus. Bricks or other unitpavrs will be prefrred for use in most roadways, 

and courtyard conditions. Water fc. 
lures will be used for both aesthetic and micro-cli
rmatic cds, particularly in the sries of courtya-dswhich punctuate the academic spine. 

After consultation with the existing faculty and 
staff. it was determined that all iouses would be
constructed as single family dwellings. (n lots 
surrounded by fencing or walls. Houses may be 
two-stories in height at'd share party walls so long 
as each unit and lot is elf-contained. Lotlsi,"s 
are to be determined as a multiple of building 
"footprint". In final design, actual housing units 

will be usd extensively throughout the campus to 
sere aesth andand micro-climate control obje. 
tives. as well as to provide a means of visual oni
entation. Trees. shrubs and flowers will be 
selected and located: 

0 to define pathways, edges and places for tor-
mal and informal gatherings: 

to protect against erosion by wind or water 
and 

to demonstrate trticultural and/or agricul
rural practices which themselves contribute to 
the interest and educational mission ofan 
Agricultural University campus. 
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An on-campus plant and shrub nurJer, till be 
established as .x)rt as a suitable site can be made 
available, and seedlings planted si that plant 
material of sufficient maturity will be availablefor transplanting as the initial and subsequent 
phases of construction near completion. The nurs-

horticultural faculty ofely will be managed by thecey will be managed by the horticultural faculty tif 

thewUnvrsity,pad could possilyhe runnas a 
dent labor. 

Plant species likely it be utilrued it the lind-scape
plan are Isted in Appendis II. Additional species 
nay he added as detailed landscape design 
proceeds. 

[ SUPPORT SYSTEMS 

Supporting infrastructure systems have been 
designed to serve a 1.200 person campus, plus an 
additional 25% growth factor-the equivalent of 
a 1.500 person campus. Moreover. expansion
beyond this number can be readily accommodated 
by additions to the basic systems. Major systems 
and their attributes are described in the fotlowing
sections. 

Water Supply Demand 

A modcrn water system is of paramount impor-
tance to the proper development of the Univer-sity. Not only must the basic operational demands 
of a 1.2OKJstudent campus be met. but life salety 
and an improved quality of life should be pro-
,ided tor. To mect these needs, an adequate sup-
ply mnutpmust he aailable and a distribution systemhe designed which will iet future growth 
rmquiremens withot expensive duplication. Srt 
age facilities for eficient operation oftie system 
and lacili ergency situations must heprovidem, 

Domestic water requirements has been estimated 
on the basis f per capita daily demand for the 
progra population. Design values fr resident 
and n pon-residntstudents. faculty and staff. 

including all school and public usages wereicaselected from a study published by (he AmericanSociety of Civil Engineers as Technical Memo-

randun No. 27. Water demands for the various 
housing types have been estimated as an expectedquantity per household. An allowance of 10%has 

been added to the average daily demand for Phase 
Ill of 305.000 gallons per day to account for 
losses in the system, resulting in a total average
daily requirement of 335.0X) gallins. Water 
usage on maximum days hasbeen estimated at 
130. .. of the average daily deand. The peak 
ourly demands have been estimated at 250% of

the average daily demand, 

Water demand for fire fighting purposes has been 
estimated at 500 gallons per minute with a dura
lion of one hour. Flowing pressure of40 psi at the 
hydrants will be provided. 

Water demand for irrigation of landscaped areas 
of the east campus has been estimated at 0.10 
inches per day. (Water Encyclopedia by D.K. 
Todd). Water demand for irrigation of the hous
ing unit plots .as also been accounted for. 

Water Sources 

The water supply for the University will be 
obtained from on-site tube wells. Informsation 
provided by the Pulic Health Engineering 
Department indicates that the on-site well drilled 
in 1981pniluces good quality water at a rate of
 
392 gallons per minute. This exceeds the proj.

ecced average dailvwater demand for Phase III
requirements (230 gallons per minute) by better 
than 50q. The chemical analysis of the water
 
drawn from this well indicates it is of potable
 
quality and meets recognized health standards.
The water is moderately hard and may require 
local softening for boiler or laundry use but does 
not warrant any treatment other than providing 
residual chlorine in the distribution system. 

A second %ell located near the center of the exist
ing campus presently supplies the existing potaigcmu rvnl upisteeitn oa
ble water demand and is thought to be ofsimilar 
characteristIcs to the above well. It is planned to 

retain this well. which should be upgraded, if
required, to deliver a quantity of 250 gallons per 
minute in order to ensure reliability of the water 
supply. 

Water for the Farm Center is obtained from a well 
situated within the Center. Water for irrigation of 
the experimental fields will be obtained from the 
irrigation canal west of the farm properly, and 
from a well at the extreme western edge of the 
University property. No information has been
obtained regarding the productivity of this well. 
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Irrigation needs of the areas to be cultivated must 
be assessed to daermine if thisexisting well isadequate. if it must be improved, or ifadditional 
sources are required, 

Water Storage 

A water storage reservoir of 100,000 gallon 
capacity will be required for the distribution sys-
tem.This reservoir will contain a dedicated fire reserve of one hour and. in addition, six hours of
the average domestic demand shall be stored to 
equalize pumping requirements during periods of 
maxim-im demand. 

Two forms of reservoir storage are under consid-
eration. In one type of storage facility, t'e reser-

voir would be elevated and designed to "float" 

on the distribution system. The elevated tank 

would be 100 feet 130 tmeters) above the groundto the bottom of the tank. This system wouldallow adequate pressure to be maintained in the 
system through gravity, but would involve a rela. 
lively high first cost and, by its size and height.
raise seriousaesthetic concerns, 

tially
below-grade reservoirs
located near 


well. These reservoirs may be of concrete con-
struction with rubberized or epoxy lining t)
prevent seepage losses and covered with a 
lightweight roof. An alternate form Of reservoir 
could be earth supported fabric tanks. These lowlevel storage options require a pump house con-
taining
domestic and fire putps to deliver watertoToheehe distribution!75 disto systemstecumatt the dsireduld prssunc,t ps e prssu-
Three !75 ppm domestic pumps would te pro-
vided to deliver water at rates from 175gpm 
to 525 gpm which would mect the peak water 
demands of the system as well as the fire 

demand. An engine-driven. 500 gpm fire pump 
will also 'e provided as back-up. A small 50 gpmjockey pump is required to maintain pressure on
the system during periods of low demand. An 
additional 175gpm pump should be shelved as a 
spare. 

Water Distribution 

A single system ofdistribution mains is recom-mended as the rros.economical method of sup-
plying water for do estir, fire protection, and 
landscape irrigatiou purposes. The water distribu-
tion system will consist primarty of8""diameter 
water mains interconnected in a loomed or grid-iron pattern. At all junctions, sectionalizing
valves are provided so that any section can be 
isolated with minimum disruption ofsetvice. 

This arrangcn nt of pipes provides a minimum 

of two sources of supply to any point in the sys
tem and also reduces head loss through the mains.Two connections across the nullah arcrecom-
mended. The southern crossing should be along
the at-grade vehicular tord and suitably protected
against scour. The northern crossing should be 
via the pedestrian bridge. All households will be
individually tecred. 

Fire hydrants are ti he provided along the distri-
bution system at roughly 400 to 5(X) feet (120to

150meter) spacing. It is recttttounended that a 

light pick-up truck equipped with hose.play-

pipes, axes. and first aid equipment be provided
for each side of the nullah, and tanncd by Uni-
versity Department of Works personnel.
Irrigem 
Irrigation of courtyards and the intinediate land-
scaped areas surrounding buildings will be from 
hose bibbs. Broad areas to be irrigated may be 
provided with a system of large-diameter sprin-
klers. It is contemplated that the cultivated areas 
west of the nullah will be irrigated by flood and 
furrow means. 

Sanitary Sewage 

It is essential in promoting good health and sani-
tation practices and improving the quality of life 
at the University that a modern system of sewage 
collection and treatment be installed. The collec-
tion system should be extended to every building.Where required, acidic or toxic effluents fromlaboratory and research facilities are to be pre-
treated before discharge to the collection system.
Sewers should be of buried vitrified clay or heavyduty polyvinyl chloride pipes. Gasketted joints to
reduce infiltration and exfiltration should be rro-
vided. The sewage treatment facilities should 
provide a high level of treatment with BOD, 
removals of 0% and suspended solids removal of95%. Effluent discharged from the treatment 

facilities will be controlled 
so as to avoid any
ponding within the nullah. 

Sewage Collection 
The sanitary sewage collection system will con. 

sist of sewers ranging in size from 8"to 12"in

diameter. Sewers should be sloped to provide 

minintum velocities of three feet per second and

maxinmum velocities of ten feet per second and
shall besized to carry 2.5 times the average daily 
flow. Manholes are to be provided at all changes
in direction and slope, at all major junctions, and 

at intervals not exceeding 400 feet (120 meters).

The layout of the collection system will take 

advantage of the natural topography to allowgravity flow to treatmn:t facilities, which will be 
locateder onayo h ie ealdtpymetneach side of the nullah near the northboundary of the site. Detailed topographic
information must be provided before a final 
determination of the collection system routing 
and type an location ofthe treatment facilities 
is made. hoc, ever. 

Sewage Treatment 

The amount of sewage flow to be treated may be
estimated at 90% of the average domesi,: water 
consumption. Thus it is estimated that flows of 
220.000 gallons per day will be generated by the 
end of Phase Ill development. These flows areabout equally divided between the campus areaeast of the nullab and the housing colony west 
of the nullah. 

Two methods of treatment are being considered.

One method would be the use of stabilization
 
ponds equipped with floating acrators for insect
 
and odor control. Each side ofthe nullah would
 
require approximately two acres of pond suitablycellularized. Effluent from the ponds could
receive further treatment on intermediate sand il
[ration beds and possible chlorination before dis
charge into the nullah. 

the provision of package sewage treatment plants.Another method of treatment being consideredis
 
A package plant, which would be factory fabri
cated
and field erected, utilizing the activated
 
sludge process, is the most likely version of this
 
option. Other forms of treatment plants such
 
asRotating Biological Contactors. physicalchemical treatment, and sedimentation followed
 
by an oval oxidation ditch where the effluent is
circulated by rotating beaters (also known as the 
"'Carrosel" process) should be evaluated after a 
detailed topographic survey has been secured. 

The quality of the effluent from any of the treat
alternatives will meet or exeed recognize

standards for secondary treatment, and will 
be a significant improvement over the current 
situation. 

26 



undergoundEectrka Poi.r 
DisributionPlan 

Phase I 

Phase 11i 

Piase III 

A ' 

-T°rraforormer
1----t.--on

*-'

3' 


....... (,:
.......
 
; ..... .'. .. ..........
 
,\9 . ._,.........
From~~I gridwa fromu 

startiomeon. Gi Sato 
interonnetione 77 L!withIIIIFT [campusTrrfoiir 

.Tr(ns:; --_r /
i/ ------




Storm Management 

Ahhough all structures within the nullah (i.e..
the vehicular ford and the pedestriaa bridge) will 
be designed to withstand the greatest flood of 
record, site drainage facilities on the campus will 
be designed to accommodate runoff front a five 
year slorm. Overflow r,utws will be carefully 
examined to assess the extent of flooding when a 
five-year storm is exceeded. Specific drainage
facilities may he upgraded to limit inundation in 
parttculaxlly vensitive areas. Typically. swales will 
be graded to provide flow velocities in the range

of two to eight feet per second. These vetocities
 
are -onsidcred self-cleansing but not highly cro-

sive. Small diameter culverts will be located to
 
allow .ales 
 to flow under roadways. driveways.

sidewalks. etc. In the ho-tsing area wt.':t tf the
 
nullah, swalcs will be located parallel to the cas:
west roadways on one side only. thus rmquiring
 
fewer culverts for driveway crossings. 

Based o't topographic information produced thu

far. it appears that the area of the existing Itels
 
drains it the northeast. Every effort w all
be 

to maintain this drainage pattern to minimie the
 
volume of water I'low ing through the renainder 

of the campus, and to mininize rcgrading in Ihe 

vicinity of the evisting hostels. Further detailcd 

site topographic data is necessary 
 in order to pm-$~~~"
duce: a cattpus.% ide storn drainage strategy. 

however. 

In oni-r it) mnore fully utilize the available site in 
thevicinity of the nullab and ito reducc the poten 

tial for disruption due to erosion, a progratn for 
stabilizing the banks of the nullah and possible
reclamation of ontie of the riverbed is recom-
mended. The preliminary concept (pending input
from the soils consultant and mor detailed 
topography) is to proide continuous bands of 
gabions on both sides of the itullah which will he 
integrated with thmebridge abutments. swate out-
lets and ford crossing. 
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Roadways and essential services. Any specific pre-existing 
rights-of-way through the site will be maintainedSite roadways will typically be ckmignecdSire awyll pice. av e in accor- as required.in a r ae dExisting

dance with local practice. Pavemnet will be 24 

feet (7.5 meters) wide with a one percent crown. 
 All of the roadways and major pedestrian pathsThe pavement structure will be composed of two on the east side of the nullah will be providedinches of bituminous concrete over six to nine with street lighting. On the west side, the pedes-inches of aggregate base course and twelve to trian bridge and major roadways will be lighted:
eighteen inches of select sub-base. Base and sub- lesser roadways will not.base thicknamses will vary dependent upon antici-

pated traffic and sub-grade values. As an alterna-

tive to bituminous concrete, brick or other unit 
 Parking

pavers may he used. p.rticularly in areas of mini-

mal vehicular traffic. 
 Short-term parking will be provided at the main 

entry court to the campus. Longr-term parkingVehicular access to the west side of the nullah will he provided along the southern edge of thewill he by means of a roadway set flush with the campus. Approximately fifty spaces, designated
bed of the nullah and located toward the southern for senior staff and VIP's. will e covered. Addi-edge of the site. Culverts will be provided at tional open lot parking will be provided south oflocal depressions to allow some nullah flow
pass under this roadway. In the ev:!nt of heavyto the soccer field.
rains, the pavement will heinundated and the 

roadway will beemnporarily closed. Erosion con-
 Gas 

trol measures (gabions. riprapletc.) wille p to 


stabilize the roadway but occassional repair may Gas can be provided throughout the campus forbe necessary. During periods of inundation, water heating, space heating, and cooking pur-
accessto the west side of the nullah will be main- poses, provided adequate supplies are projectedtaminedby a pedestrian bridge located to the north, to he available. If sufficient gas isnot available.which could be designeu to carry light vehicular these functions will have to be served through thetraffic to provide continuous access for cmer- use of electric power, 
gey vehicles, 
Roadways west of the nullah will be designed as Shipping/Receiving
low speed,low volume streets consistent with the 
residential character of the area. Vehicular access Centralized shipping/receiving functions willwill he provided to all housing units, be handled at the Physical Plant loading dock. 

located at the western end of the existing mainEast of the nullah. vehicular traffic will be con- academic/administrative building. Secondarycentrated on the perimeter roadway which encir. shipping/receiving points will be located at thedes the campus. The balance of the campus will Learning Resources Center. and at each of thehe oriented toward the pedestrian. Vehicular Faculty buildings. Student dining halls will alsoroadways will be kept to a minimum so as not to require frequent service access,impede pedestrian circulation. Some pedestrian-
waswilb dsgedtchc-usaryocainaways will he designed to carry occasional vehicu-loaeinacprcplbudngncmps 

lar traffic to allow access for emergency vehicles 

Electrical Distribution Unit substations. incorporating transformation 
aro distribution equipment. will he located in orelectrical service to the portion of the adjacent to the buildings they arc designed to
campus on the east side if the nullah consists of a serve. Building utilization voltage would be


single three-phase. 440 vot. II KV. 50 Hertz 
 230/400. 50 Hertz.
conductor from the Peshawar Grid Station.

located approximately three miles from the 
 Masts or ground wires, or surge arrestors shouldcampus, be incorporated in the s;te distribution system to 
Three transformers ar presently serving the camurge conditions.
 
pus.Their capacities arc 1(XIKVA. 
 200 KVA and Utility service voltage stability. outage frequency
100KVA respectivcly. All three transformers are and duration, and program requirements willlocated on the east-west line passing between the determine the extent of standby power system(sl
two hostels, 
 required to adequately serve all critical loads such 

asequipment, science laboratories. communica-The Farm Center is served by an II KV supply tions facilities, freezers and fire and life safety
line, and a 100KVA transformer located near the 
 systems. An unintrruptable power supply (UPS)Center. This service is fed by the Jamrud Grid should e considered for sensitive loads such as
Station. located to the west of Peshawar. 
 computer facilities and data processing. Small 
power generating units will he prvided asAn estimated future demand load of 2.57 Mega- required, and be sized to serve all the designated
watts was derived by applying the U.S. National 
 critical loads via automatic transfer switches, inElectrical Code's watts-per-square-feet standard, case of power outage. Emergency and exit lightsAlthough high by comparison to present day could e served from battery units. Possibleusage ievels in the Peshawar area. the projected application of photovoltaic technology will alsoMegawatt demand level provides a useful plan- be studied during the detailed design phase.

ning target at this stage of master plan analysis.
Utility company officials (WAPDA) have indi
cated that the present existing campus power Telephone Communications 
supply line is incapable of sustaining the future 
expected load of approximately 2.6 Megawatts. A telecommunications plan for the AgriculturalA new power line directly from the Peshawar University was developed by a U.S. consultingGrid Station to the University campus will there- firm. Professional Planning Associates. Inc. A
fore have to be installed. at a cost yet to be Private Automatic Branch Exchange (PBAX)determined. System is proposed, consisting of either 12trunks 

and 8Ostations. or 20 trunks and 144stations.
Distribution feeders will extend the .tility ser. The PABX equipment room isto he located onvices to unit substations at four campus locations, the second floor of the existing administrationFeederswill be three phase, except those serving wing of the main building, in the former photothe housing facilities, which may be of single lab. The room must be secure and provided withphase configuration. Routing of site distribution climate and dust control equipment. All distribufeeders will be underground throughout the cam- tion wiring between buildings will he placed inp slnerrond conui lens will eand housing colony complex. underground conduits. A telephone closet will be 

located in each principal building on campus. 
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BUILDING DESIGN 

CONSIDERATIONS 


A variety of building design and technology

isu have been explored in preliminary fashion 

during the Master Plan phase. These initial stud-
provide point
irawill astarting fordetailed
archi-
iectural
and engastring designwork as the 

project proceeds. 

Seismic Considerations 

According to the Seismic Zone Map of Pakistan. 
the country is divided into four seismic zones, 
based upon effective peak acceleration of the
ground during an earthquake. The four seismic 
zones in Pakistan arc categorized in accordance 
with probable damage which may occur due to 
the intensity of ground motion. 

Inorder to determine the equivalent lateral force 

on the building during an earthquake, the build-

ing codes in the United States specify seismic 

zones (Zone 0 through Zone 4) in accordancewith the seismic risk in that area, as set forth in 
the "'Seismic Risk Map of the United States~. 

There is acorrelation between the U.S. Seismic 
Risk Map and the Pakistan Seismic Zone Map
based on horizontal acceleration. A comparison
of the seismic zone map of Pakistan with the zon-
ing map of the United States indicates that the 
following equivalent U.S.exI tr ted: zones could be 

s zZ
-a 


(Pakitaa) Bd an UBC 
Major (915 to I/10) Zone 3 
Moderate (S110toS/15) Zone 2 


Minor (g/15tog/20) Zoe I 


Negligible (g/20 or Zone 0 
less) 


(Zone 4 in the U.S. is that area within Zone 3
that is determined by its proximity to certain 
major fault systems.) 

According to the Seismic Zone Map of Pakistan, 
Peshawar lies in the "'Minor Damage" zone. 
This will place it in Zone I of the Uniform Build-
ing Code. 

However. due to the very approximate method of 
correlating these zones with ihe UBC. it is rec-

ommetnded thai the structural design should be 

based on Zone 2 of the Uniform Building Code. 
All structural elements shall be designed and 
detailed in accordance with the seismic provisions 
of the Uniform Building Code. Lateral bracingand stability of the structure shall be achieved 
either by ductile reinforced concrete moment 
resisting frames or reinforced concrete !hear 
walls. 

Foundations 

Foundations for all the structures are anticipated 
to be shallow isolated spread or combined foo-
ings. hearing am undisturbed natural soil. Each
footing shall have varying thickness with a mini-
mum of 8"near the edge of the footing, to the 
required depth at the face of the columns, 

SZructural Systems 

Reinforced concrete framed construction shallbe most appropriate for most of the two to three 
storied structures proposed for the campus. This 
system shall consist ofcast-in-place reinforcedconcrete frames supporting solid concrete -one-way" or "'two-way' slabs, depending on the 

ratios of slab spans. 

The sizes of structural members shall be selected 
in such a manner as to use the least amount of
reinforcing steel, asthis is the most expensive
structural material in Pakistan. This could be 
achieved by limiting span/depth ratios for the 
slabs between 18to 24. and for the beams 
between 12to 16.Generally. the most economical 
framing system shall be that which achieves the 
leastamount of material, even if itis more labor 
intensive. This is contrary to the U.S. practice. 
Lateral bracing of the buildings will be achieved 

either by moment resisting ductile frames or rein-
forced concrete shear walls. 

Expansion joints in the structure should be pro-
vided at a distance between 150feet to 200 feet 
(45 to60 mters). Nornally. double columns areprovided at the locations of expansion joints, 

All nonstructural partition walls shall be brick 
infill. Load-bearing walls and reinforctd concrete 
slabs are teasibie systems for single story 
buildings. 

Large span spaces, such as auditoria or convoca-
lion halls, could be framed with cast-in-place 
concrete beams in a two-way grid pattern, sup-
ported on frames at the perimeter of the space.
If necessary, the beams could be post-tensioned.
However, post-tensioning will be quite 
expensive, 

Materials Availability 

To assist in controlling costs, efforts will be
made to maximize the use ofbuilding materials 
made and readily available in the Peshawar area, 
or elsewhere in Pakistan. Cement, local aggregate, and locally-produced brick will be utilizedextensively, and areexpected to be available as 

needed. However, the building contractor will berequired to stockpile suffickc:cmaterials to assure
against delays due to non-availability. 

Reinforcing steel. PVC piping, plumbing fix
lures, wiring, aluminum doors and windows, and
other specialty items are generally available in 
the marketplace. Some items, such as electric 
motors and generators, are available but are usu
ally of foreign origin. 

Environmental Systems 

The most essential step in the development of
environmental systems is to create an architectotaldesignwhich isresponsive environto the 

ment. Prior to undertaking final architectural 
design, a thorough climatic analysis will be per
formed using hour-by-hour computer weatherdata. including temperature, relative humidity.
wind speed and direction, precipitation, solar 
angle and intensity data. on a monthly and yearly
basis. The climatic analysis will serve to identify 
and ertabhish the aspectsof the local climate 
which may be used advantageously as wIl as theaspects that will require exclusion, to create an
environmentally successful design. The program
ming and occupancy schedule of the various 
facilities wilbe a major contribution to the envi
runmental design strategy. The analysis will prog
ress toward a series ofenvironmental design
guidelines to help achieve an architectural design
harmonious with the local environment. The
guidelines will be used in conjunction with the 
architectural engineering program and functional 
needs toevolve the best possible overall design 
solution for the University. 
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Derires to be uti.edarsCari
ronrenaieatrolfearars 
include covered walkuays, or 
arcadrs. iandscaped court. 
yards. and eatterfeatures. 
Solar orientation and rind 
cktacteristics will also be 
canfull, assessed. 

Indoor design criteria for the various facilities 
will he determined in terms of temperature, 
humidity, air motion. etc.. and various methods 
of suppkmental conditioning will beexplored, 
Escntially. three types of spaces have been 
defined with regards to comfort control, and the 
design criteria obtainable for each will be deter-
mined. They arc as follows: 

Housing - Housing areas will be naturally
cooled through the summer season. The follow
ing guidelines may he used to maximize the level 
of environmental comfort during the summer 
period: 

Use building thermal mass to datmpen the 
effect of the hot daytime temperatures and 

Passively Conditioned - The. are areas with 
solar radiation: 

more relaxed design criteria. Conditioning will 
be maintained through the bencficial interaction 
of the architecture and the cavironmcni. These 
areas would primarily be housing and 

Pnwide complete suminer solar shading of 
interior and habitable exterior spaces such as 
circulation areas and courtyards: and 

classrooms. 0Include architectural elements such a%oper-

Partially Conditioned - Areas requiring a 
higher maintenance of temperature and humidity 
control. These areas will be designed to operate 
on a passive basis for a portion of the year, and 
mechanically cooled during -ther portions. 
Energy efficient methods, such as direct and indi-
rect evaporative cooling, will he explored for 
these areas, which may include large auditoriums 
and laboratories. 

able windows and courtyards that %ould max
imizc the natural vcntilation potential of the 
design utilizing a combination of thermal 
(stack effect) and dynamic s itnd forces, 

The housing units, containing very little internal 
heat generation. will require heating during the 
moderate winter season. The amount of heating 
will be reduced by the following: 

-

Fully Conditioned - Aras requiring strictmaintenance of indoor conditions will he 
mechanically cooled locally. These areas would 
be electronic laboratories, computer facilities,
and other specialized designated spaces. 

Environmental Design
Guidelines 

The following design guidelines have been devel-
oped to aid in designing the architectural and 
mechanical environmental systems. The guide-
lines are preliminary, having been based on gen-
eralized climatic data for the Peshawar region. 
More specificenvironmental design strategies 
will be developed concurrent with detailed archi
tectural design for the proposcd campus and 
housing bildings. 

* Maximize south facing spaces and gla,,ing 
areas: 

0 Minimize east. west and north facing spaces 
and glazing areas except those facing court-
yards; and 

" Allow natural ventilation elements described 
above to be controllable. 

Academic Areas - Academic area-%exhibit 

higher internal loads and are occupied primarilyduring the daytime hours. The following guide-
lines are suggested: 

0 

S 

Maximize daylighting: 

0 Allow daylight penetration to all areas 
through building massing with elements 
such as courtyards: 

0 Provide high ceilings (3.6 to 4.5 meters 
or 12to 15feet) to improve daylight
distribution; 

O Determnine optimum glazing areas to 
attain abalance between cooling and 
lighting load and energy: 

0 Utilize diffuse daylighting only. 

Use building thermal mass to dampen the 
effect of the hot daytime period and solar 

* Incorporate insulatio-n and shading for rolof 
clcments 

0 Provide for complete summer .*,tar shading of 
interior and habitable exterior spaces such as
circulation areas and courtyards: 

0 Orient spaces to receive winter morning direct
.%,larradiation(southeast facing): 

0 Inccrporate natural ventilation. 

'These guidelines apply to conditioned, as well as 
unconditioned spaces. 

radiation: 
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PROTOTYPICAL 
SPACE PLANNING 
ANALYSIS 

Prototypical space planning studies have been 
undertaken for typical academic and student resi-

denc slrsclues.ont 

Buipdings 


Biulitsan 

New academic buildings will be designed with an 
internal courtyard that opens onto the system of
larger courtyards which forms the central circula-
tion spine of the new campus. The main entranceof each Faculty will be orented on direct axis 
with the formal circulation court, thus providing 
a strong visual and sytnbolic conection with the 
rest of the campus. The t%.o-story structure %,ill
be organized into lunctional zones thLt begin with 
shared spaces(such as classrototis) nearest the 
central campus courts and move away from the 
courts with more specific tunctions (such asspe-
ciahy laboratories). The concept is itcreate gra-

dations of use from general It, specific "ovingaway hrom the central academic ci-culation spine. 

The diagram below illustrates how a typical aca-
demic faculty might e organized. This purely
illustrative concept will be adjusted during archi-

tectural design in order to accommodate the spe
cific programnmatic requirements of each Faculty, 

Academic Space Planning 

A space utilization system has been developed fo 
planning new academic structures. The system 
includes prototypical component standards fttr 
offices, classrooms and laboratories. Each com-
ponent has been studied in terms of its optimum
function, efficiency and flexibility. Since the pre-cise programmatic requirements of each Faculty 

and yet to be brought to the level of detail 
required for final architectural design, a flexible 

organizational system has been outlined which 
would allow any combination of component eIe-
Ments to create a functionally complete and effi
cient Faculty building. Laboratories Cirt'tatkl 
The basic system is organized around a 3.6 meter i 
square (II '-10") module that is superimpsd 

a 10.8 square meter (35'-6*) structural grid.
Each basic component is tnade up of 3.6 meter x
3.6 meter (12.96 square meters or 138squarefeet) modules which arecombined to achieve 

Optimum configuration for thc specific pnt oIBew 
component. 

A 
Offices - The basic office component for a
senior faculty or staff person consists of one 3.6 

I UPPER 
F 

meter square module (12.96 square meters or 138square feet). For junior faculty and staff or sup. 
port personnel, two modules are ombined and 

Facillty 

then divide-d into three work stations. This would 
provide an average of 8.6 square meters or 92 square feet of work space for each junior or sup-

1 
Oflmces 

Offices 

AFaculty 

port staf person. The 3.6 meter square office 
module affords unlimited flexibility and can be
organized as a cluster that would meet the needs 
of any particular faculty. 

Research Laboratories - There are two basic 
types of laboratories-res.arch labs and teach-
ing labs. The basic research lab component is a 

Circulation 

3.6 meter x 3.6 meter otdule. This provides12.96 square meters (138 square fret) for each 
I 

re9seuarer Sicethe%(1ptisutrie ft frseach IFautOfie I 
lab space will ultimately be determined by the 
specific type of research being conducted, the 
number of individuals involved in a gien
research project. and special equipment require
mcnts. this mxlule can be combined and/or clus-
tered t)accommodate any specific research 
technique and its required scientific equipntnt. G RO UN D 

r. 

Teaching Laboratories - Teaching labs will 
'aryin size from 24 it) 40 work stations. The 
basic component is composed of three 3.6 meter 
square modules (3.6 meters x 10.8 meters). The 
3.6 meter x 10.8 meter component will accommo-

FLOOR 
Classrooms! 

Faculty 

Off-ces 
Classrooms 

ENTRY 

OrganizationalZones of TpicalAcademic FacultyBuilding 
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Teachig Laboratory Component 

date eight lab stations and pnovide amnplecirculi-•,.. 
Zionandstorage space.Any grouping of this 

spacev hich canac.onlnodate 24 studenlts' (three 
bascctupnens)to40)students lv cmone:nts side-by-sidei. Ely utilizing the basic 3.6 

tsachieved andany lab conhiguration fits weli 
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within the structural grid of1. ees-,quare. 
Classrooms - The classraomcomponent is also2classroom is 1 .modlules wide by 3 rmodulesdeep (5.4 meters x 10.8 mneters),andis designed40 studets.- clasrooms or 
ino the 10.8 sare m..ter strctrao ganidAf?xw3 
nmodule(7.2 meters x 10.8 reters) is ideal fiur 50 

students and a 3 x 3 modlule (1I(1.8meters x 10.8 
raters) provtdes ample space for 8(0studnt.. 

2 tut 

2at 
4nma 

Classoom Component. 
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,ideby-side 
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The 3.6 rater s'quaretmodule, in conjunction 
with a 10.8 rater squarestructural grid, will prot
vide optimum flexibility in the organication 'and~~final configuration and allocation of classroon.m 
space. 



Prototypical Student 
Residences Outdoor Sleeping 

Terrace,& 
The Master Plan prOvides newly constructed liv-
ing quarters for 560 students. Ten new student 

k Sn l pancy Rooms 

residences will be built that house an average of
56 students each. The student residences are 
organizcd in a clustered fashion and each cluster 
of three units will be provided with a detached 
dining facility. As the University expands, more 
residences of similar design will be constructed 
t4 accommodate the increasing number of stu-
dents 0ving on-campus. 

SECOND
FLOOR 

Open to Court Below 

Roof Below 

v r 

Of the 'o rooms in each residence. go% (So
rnoms)will be for double occupancy and 10%6 

roomst will be single rooms. The three-story 
Double 

ouble ArToilets 
structure will be organized around a central opencourt. The ground floor will have a secure Rooms 

entrance and will also contain a lounge and study 
area. Each floor will have covered terrace areas 
for outdoor sleeping during the summer months. 
and contain common toilet and shower areas. 

i 
Cpen t or ew. 

Double Occupancy Rooms 

n5 

Each student will be allotted approximately 10 
square meters ( 107square feet) of living space for 
double rooms and 12 square meters (25 squarefec) for single rooms, and wit' be provided with 

FIRTFLOOR -Outdoor Sleeping Terrace 
a bed. a desk with bookcase ad chair, and a t 

wardrobe. 

Double I 
Room 

Double Occupancy Rooms 

Centra ICourt VertIcal Cirtutlaio 

GROUND 

Toilets ' SecuritylLoungeStudy ENTRY 

Prototypical Student Residence 



PHASING
 
OFDEVELOPMENT
 

The Project Phasing Schedule and Phasing Sum: Project Phasing Schedulemary Charts on the following page depict the 
principal stages ofactivity in the development oftheAgriculturalUniversitycampusexpansion".93 16theAgcTRa ULNerity aPuAS exp 1965 1986 1967 19M 1939 1990

arPr~etnsnt. 1991 1592 159M . 4*
'Phase 

PHASE 
DEVELOPMENT 

I Development is scheduled to begin in 

MASTER PLAN PHASE 

The firsttask-Mastcr Planand SiteSurvey- Mager Plantwas initiatedinApril1983 and willcontinueinto Site Survey
waspinialed in Aprlw n adill ctne iSurvey
the spring of 1984 when a dPtailed site survey is 1 
metbtsthehysicalimplicationsof thedevelop- Design
mentsprogram and dcribcsthe equencof 0 Costruction 

Ten Year Project Developmnt ld 

III• 

early 1984. Final architectural and engineering 
design of the Phase I building program will be 
prepared over a six to eight month period. During 
the latter part of 1984 and cady 1985, Bid Documents will be issued and acontractor selected. 
Actual construction will begin in it-spring of 
1985 and last for at least three years, to mid-1988. 
PhaseI buildings will be available for occupancy
for the 1988-1989 academic year. By this point. 

actions which must take place over a ten-yeardevelopment period it)achieve full development 
of the project. ascurrently programmed. 

The principal findings and recommendations Ofthe Master Plan report will be reviewed and 
revised periodically. As indicated by the schedule 
chart, these reviews wi!l occur in ntid-1987. mid-
1990 and laie 1993. In each case. progress to.ate 
will be evaluated and documented, and unlorc-
seen events which may affect the substance Or 
timing of campus development will be identified. 
This periodic evaluation procedure will help 

* Evaluation 

phas 

* Design 
* Construction

Evaluation 
lre 

phase III 
0 Design 
0 Construction 
0 Evaluation 

Future Campus 

significantincreaseswillhave occurredin student 
enrollendns (68 studentsin1983 to915in 1982s 
98ad in the number of fulty and key staff91 in 
1983to 150 in 1988). 

primary objectiveof her a Idevelopment 
rogram iscreationof arecognizablecampus 
coreand campus entry,introductionof new du 
cani a jlfacilitiessuch asthe Learning Resources 
Center and major portionsOf the Outreach/Conf 
filinngEducationCenter, and accommodation of 
increaseddemand foron-camps studentrsiden
lialspace. 

assure that the Master Plan renmainscurrent Expansion 
that. as necessary, later developintm phac, can 
beredirected to betterrespond ioemerging needs 
and conditions. 



Approximately 40% of all academic space. con-sistingof classroonu. offices and laboratories. The SludenUFaculty Center will fiorm the north.na edge of Phase I construction. The center will 
will be constructed during this phase, including
the entire Plant Sciences Faculty building. hous-
ing major portions of the largest of the proposed
f~ur faculties, 

The core administrative and teaching components
of the Outreach Center will be constructed at the 
principal entry to the campus. The completeLearning Resoures Center tLRCI will also be 
constructed, at the center of the campus. The 
LRC includes the library and the communicationsproduction and teaching facilities. A computer 
research and training center will be associated 
with the LRC. The size. quality and technical 
sophistication of the facilities included in this 
complex will far exceed those currently available 
to the faculty and students of the Agricultural 
University. 

provide acommon meeting space for all students 
and faculty, filling a function which is met poorly 
on the existing campus. A medical dispensary formale students and faculty will also be part of this 

complex. The inclusion of the Student/FacultyCenter in the first phase of construction is in 
explicit recognition of the need for an improved 
total campus environment, addressing extracurri-
cular as well as academic needs of the student 
body and faculhy. 

Twenty long-term Visiting Scientists' Housing 
units for use of visiting faculty members and 
other temporary members of the University om-
munity will be developed near the Student/Fac. 
uly Center. 

Program E
A. AerdemmSpod 
A A &.,S 

• Classrooms & Offices 
0 Research & Teaching Labs 
0 Farm Center 

.Ac.10W.
B. Acade okSupport8750 

Leming Re rc s 

-Outach 

. e-C. Other S C e.te. 

GrossS 
Square
Fed 

32.200 
29,075 

0 

16,200 

Square
Meters 

3.000 
2.700 

25 

1,500 

%TOW( 

40% 
50% 

100% 

100% 

3c (19113 
.$-

1.046,C0 
540.00 

2 0 

li,7, 
2 

.0.'1.9-

St 1 ity
* Dispensary (1) 

mr 20.67.5 
1,825 

1.9'25 
175 

100% 
54% 

M5,5 
43,750 

D. Hosing 
* Student Housing (Men) 
Stsden Housing (Women) 
* Student Dining 
* Visiting Scientists' Housing 
* A.BC Housing 

35,225 
12,825 
9.0I0 

18,000 
89.000 

.275 
1.200 

850 
1.675 
8.275 

18% 
I00 
67% 
00% 
20% 

656.4M0 
239,00 
250,00 

•333.000 

1.0m 
*:K:s~.- . -~-,E. Hosin Sport 

L" " F. InfrIStruct eWork"0 60% of Total Program - - 60% l%,000 / 

TotalriSubtotal 

LeAWA, B. C Hosalua, HozgSuplport Ami d te nrtrtu 

Pedestrian bridge. 
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Phase IDevelopment 

* 	 New Building Development 

E-xisting Building Development 

New Site Improvements 

**~*~Ktatijaion 

tatgoy ,, HuPnoEf]d 

To~Reiene FHousing 

Stdet 

New~~~~ 

Hosn 

Pedestrian 

'le 

Pondce 

Bridg 

Noag 

/ 

Nursery. 

~Plant 

ProctorscStuden9. 

V 'igis.Sci 

oroSmden 

Fcut Husn 

land 

Housi 

[ Sc's 
Teching 

/.. M 

,FO] 

fill.l 

opue CeneO 

Servic 

Cmiator ACHousing 

Linc cnolcv,+lormal 

r u nan eahn 

NePrmr Wae trae.7Viios 
+ . .t. Entry,,. 



Three student residential buildings housing 165 

men and one building housing 60 women students 
will he added to the campus during Phase I. The 

men'sunitswill he locatednearthenew northern 
periter noad.adjacenttotheexistinghoncl, 
New frec-standingdiningfacilitieswill be con-structed to secrve ridents of the existing hostels 

viswellas the newly conrutnd student 
bysthenwome fhe mmlobeingoive 

on thewestbank of the nuslah.Inkeeping ith 

fa milies rei n t e housling coon, il he 
siuae nerte w m nsu et'c m o n.I 

sPakitaniculturaltraditionsthewomens resi-
.trdedce giue enclosedand secure.Separate 
.diincngfacilitiesand recreationspacewillbe p 
videdwithin[hecompound. A dislcnary fairus 

Phase" will icudet dee me o f 
C "tfamiliesresidinginthehousing colony willoe 

hcsennit"situatitlbeed onst ewomen sd ast bnk, ofthe*v 
uTheintr hyucti.f womn tothe student besiyof th Agriultual U n versiyrc r a to. 

stepcmeardsinclusionifwomen intheranks 
of brainedagricultural personnelthIdughoutthe 
Proince and thenation. 

nc pni r . T e blneof the A.B.C unitsUniversitynsazuake I will include thedevelopmeneof 20w. or 
lay eag ssem)dwellings. e sfthe higherladl e.A. B andC catgory) faculty and taff housing. Eight of 

lhe units ill'esituatedon the astbank of the 
nulahy, wheretheywillhoun thesudnt r-i-i 

" 
.. :[::.. , . .. 

li ne pr ctor.The balanceof theA .s f .C unitslande" co m l et e in haseI w ill b e con structed 
vestbank. in (he housing colony pro~pcr. 

FMajooRnsoury. 
Mundertaken during Phase I will include new .ni-

lar)"sewage systems serving each side (if the nul-lah, the repairing and'or construction (if new 
lines. a soccer field. and significant new land-

Faak bulig rircaping throughout the campus and the housing 
tour,-o 

o y 

Intensive new landscaping and paving will occur 
in the hear of the campus in the courtyardsdefined by the Plant Sciences Building. the 

L rningRsourccs Center and near toentrywe 
the campus.This landscapetreatmentwillu,&sa 
inmeritscreatingof the campus."finished"notwithstandingappearance t)thatkeymajorcIca 


c honstructionactivity willcontinueon adjacent
 
pasdt over 
 or six year. 

construction
ol'approximalel
one-halfofthe
 
farm center at the hearof th agricultural
field
 
S29 sank
on the.6west0i cftethenullah.esetm o en m fa ut
ls-ingY Pandre lat inrscue mo v ementan
s.e 
The set of Phae I construction willyotal
 
$14.195.365
(1983dollars).eOstnthis amount.e 

s2.9" a is imated spent
ss to be o (aeuty
hase ln total uldiin ntory ofe s
 

.. ts S 2 r. aiaiale.
garret 11 twle 

dcmic student housing and related buildings.
 

New academic space offices
.classrom,
and
 
cslaboratorioftUs
) sontc .e0eros squar
 
mu ors.ToreterwiththeapprCximately
1-93n tc i 6.900
 
sualsmetrs in thefxialing academic building
 
and 830 square meters 


toth s byrs1 18.627 5 frtea . 

intheIDS building.
is also assumned to be occupied before the whichnd of 

Phase1. a total inventory gof0,building of 1rc.260 


nie rst 14 .
 

In addition. major academic support space. 

of theOutpagch Center.the Learning
 consisting

als-e open. Ths facilities will total anCenter and a Computer Center.will 

additional 9.4.€,gnus sq~uare meters
( 101.625 G.S.E). 

An o ruuwnemed Mater tIm textwestatedin mop.in the 
am lt3dollars. 



PHASE 11 
DEVELOPMENT 


Phase II will begin prior to corpleion of Phase I 
ution c tespro revie l

uation scheduled for the spring of t987. will 

provide a basis for refining and adjusting pro-
grammatic objectives for the Phase II effort. 

Phase If final design will be accomplished during 
1986. while Bid Documents ssill be issued and a 
contractor selected in early 1987. Phase II con-
struction will begin in spring of 1Q87.and extend 
tomid-19q ..
 

Major additions to the campus to be made during 
Phase I1include another 40% of the programmed 
Academic space (classroomts. faculty offices, and 
research and teaching lahratoriel. Within this 
program component, the new Engineering Appli
cations and Fom; Technology Faculty building 
wiAlbe completed during this Phase. while the 
Rural Social Sciences Faculty will be housed in 
renovated quarters within the exis ing main aca
demic building. 

Near the main entry to the campus, the Outreach 
Center's overnight housing accommodations for 
short-term visitors to the campus will be con
structed. Central Administration space, housed 
partially in new construction and partially in ren
ovated space in the existing administrative build
ing. will also be deseloped. thereby completing
major construction activity near the most promi
rnt entry to the campus. 

As new academiL spacebecomes available, dem-
olition of the sub-standard laboratory addition to 
the north of the existing main academic building 
can he undertaken. T~c resulting courtyard,
framed by the new Plant Sciences building, the 
Computer Center and the northern wing of the 
existing academic building, will be used for 
development of an outdoor amphitheater, or camn
pus gathering space. It is intended that this space
will accommodate groups or even s which would 
overflow any of the planned indoor spaces. Such 

events might include graduation ceremonis. Phase II contruction will also include renovation 
major covocation%,or other lirge meeting.

Approximately 1.188)persis oir more 


of the existing two-story auditorium in the exist-couldcom- ing academic building. With a capacity of500 itfortably be accomnodated in the outdoor gather-ing space. During final deign of this%space. 6W8)seats, this facility will comprise the largestindoor meeting place and lecture ball. 
option. tor providing permanent and temporary

seating ands~hadingdesvices, will be esphiredtn.11sudtsilbehsdinhetrcr.
 

sion. 


-.

-


a 

,
 

-+-"' ' - ,-. - . 
-,_ 

F"1budn•dexraFaculty buildings and external 
courtyard. 

With respect to student hou ing. Phase II will see 
the construction of three residence building%for
165male -tudents. pllus related dining facilities. 

The southernmtost of the two existing hostes willbe renoated in order to imprire the character 
and safety of these dcllings. Following renova

2W tudents%illhe housed in the structure. 

u l t..
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An additional 2o%9of A. B and C category hous-

ing will be put in place, and ILXlJ' of the D. Eand F housing. A small commercial area will be 
opened for theconravnience of students and lc-
uly.while a mosque md elementary school willbe added for use by residents of the faculty/staffhousing colony. 

The farm center buildings in tbe western end oi
the campus will be finished. while on the east 
campus, covered parking areas and approximately 
one-half of the Physical Plant (i.e.. Departmentof Works, space will be provided, 

M ajor infrastructure and site impro vement vie-

ments will include relocatior. and lining of the
several irrigation canals which traVCersethe Cars-
Pus Parallel to the east bank of the nullah. com.pletion of the perimeler roadway system adjacent 

to the east campus, and further extension of the
roadway, water, sanitary sewage and other utility 

services in the housing colony portions of the 

-;O
 

,. 


project. ('onstruci ..n 1 this segntcnt of theprjc.Cntuto*fhsv-eto 
perimeter roadway will necessitate dCIIIoiIioI1 ofthe remaining out-building, near Ihe irrigatvon 
canals. Landscaping and paving of areas adjacent 
to completed construction sites will also he 
accomplished. 

Phae II construction cots to~al SIl.148.601 
[his amount. $1.919.525 is estimated tobe spent 
on faculty/staffhousing. housing support facili
ties, and related infrastructure, leaving a nwtcost 
of $6.229.335 for new and renovated academic.student housing and related improvements. 

Grown 
Program Elantt Feet 

A. AcademnkiSpace
.Classrooms & Offi= 27,330 

*Rescarh &Teaching Labs 32,200 
*Farm Centr 

B. 	 Academi Support
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C Othff Support 

* Physical Plant .0 

D.HodLg
 

...... Houing
Stu.len 78,000
S Student Doing 4,500Studtrc Haing 21,750
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Phase1 Development 

* New Building Development 

* Existing Building Development 

* New Site Improvement 

j] Existing Site Improvement% 

7J 

Stat'ilization Pond 

.01 
. 

oi 
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I L 
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,To~~-
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Engineerin f 
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PHASE III 

DEVELOPMENT 

Phase III design activity will commence in mid-
1989. As in the case of the priorphase. Phase III 
will include an assessment of progress made on 

Phase II. and an evaluation of the need for reo-

rientation of the project Master Plan. Construc-lion will begin, after contractor selectiot. in 
spring of 1990 and continue until the end of 

1993. 

The final 20% of the Acadentic space program 
will be erected during Phase Ill. including the 
Animal Husbandry Faculty building. The remain-
ing indoor recreation space will be built adjacent 
to the s)ccer field, and the Physical Plant Facility
will also be completed. 

A final group of three student residencs. will be 
constructed to provide ac.-ommodations for 170 
male students. Renovation of the second existing
student hostel Ior use by 200 tale students will 
also be carried out. 

Upon completion of;he program for student 
housing. 400 ntale students will be housed in the 
renovated hositls, while 5(W)nalc and 60 female
students will reside in newly constructed dwell, 
ings. rhis total of 960 students to be housed on 
campus represents 80% of the target enrollment 
of 1.2(W0students at the end of the 10-year devc-

opment Period. 

Phase Ill will also seethe complet ion of the fina60% of the A. B and C category housing (120 
dwelling unitst. Upon completion. 20WA. B and 
C units will be in place. accontmodating approxi
mately 80%, of the faculty and key staff. 

Phase II construction costs total S8.591.000. A 
major portion of this amount. soie S5.743.100. 
is estimated for completion of the faculty hms
ing colony, leaving a net cost of $2.847.A(10 for 
the academic. student housing and related
 
improvements.
 

FUTURE EXPANSION 

CAPABILITY 

Although the three phases of development allow
construction of all buildings and other improve- .:.!;-i, 
mcnts required by a 1.200 student enrollment 

' r .J _-'. " -f 

University. the Master Plan has been developed - S- ASk 
in such a manner as to allow for considerable
development flexibility in the years following 
completion of the initial 10-year program. 

A A ... 
O CUtsZoDi & Offices 

Research & h'Thadtlt L-b 
-. 

f. 

13 65 " 
16J' S0 

-J-'0. -

Each of the academic faculties can be expanded
by the construction of extensions front the initial 
buildings. One or two new faculties can be added 
at the northern end of the courtyard spine. New 
student housing and recreation space can be 
located to the west of the perimeter road on land 
reclaimed from the nullah. through a proposed 
reconstruction of the nullah banks and back-filling with appropriate material. New student 
housing can also be constructed in the eastern 
portions of the campus at such time as it proves
to be desirable to demolish and replace the exist-
ing hostels. Additional wotnen students' housing 
can be located on the west bank of the nullah as, 
female enrollments increase. 

B. AeadstmeSuppor x 
9 (Non in Phea IM) 

C. Other Support 
0 Athl ition 

0 Physical Plat 
D.. 
D. n g

• Student Housing 
0 A.B.C Housing 

L. Housing Suptat 
0 (Nn itt Phast: LET) 

. .. 
F. Jnfrasluctu & site V"-1-' 

-. 

13,675 

...... 

79,IS:) 
6 r 

.. 

. 

1.,275 

73. 
24.k2$ 

. 

L 

lOofTocaI to.n -'" 
Each of these potential "future expansion- sites
is indicated schematically on the Future Expan-
sion Capability plan. 
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Phase III Des'elopment 

* New Building Development 

* Existing Building Developrnct 
E] New Site lmprnvcrcnL 

jJ Existing Site Improvcmcnts 
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This section presents detailed bac-up tor the 
summary cost estimates presented in earlier chipters. In addition, the phasing of costs over the 
ten-year development period is shown. 

The cott figures pre.ented here covr buildingconstruction, on-site infrastructure. and other siac 
imp ovcment costs Specifically eiclud-d are the 
costs of furnishings. inovable ciluipment. labxora-
tory equipment other than built-ins. telephoneequipment other than comnunications distribu-

tion wiring, the cost of extending electrical ser-
vice to the campus from off-site grid %tations, and 
the cist ol nullah bank reconstruction and rrcla-
matiott and other *'uture expansion'* options. 

The first table presents, by Program Elenent. the 
total gross building area for each building or pro-
grim use type, times and average constructioncost per square meier. This yields an estimated 

construction cost by Program. Element in 19H3 
Dollars. 

The second table presents annual cash Ilow 
requirements (also in 19N3dollars) basedon the 
project phasing strategy presented in Chapter D,for the entire project. 

APPENDIX I 

BUDGETARY COST
 
ESTIMATES
 

...... -. .--

Gra Grm ow 
Square Square Square Ca (.1a ) -mprorm Elient Feet Metixs rer

A. Academck Space 

9 alansxt  21,000 1.950 W300 $ 5I ;'" 
' 

a TeaciUJL. 40,325 3,750 5350 $l.312 -k)7
'. 

* Cm~* :40,150 3,725 $350] 51,=751) e 
0 'yi/tICffi t 47.325 4,400 $300 $1,320,000 

" 
0 Pa ene 58.W2 5.400 $200s $,8


2 19,225 
 -

LOW Saybw~ mai tI~zo.gh renovation caeig I7,S)academic baildlap (5,150 square mue renovad
@ SIM/square meter raih than newly

camtructed @ $300/square med )
 

Sao" 206,925 19,225 $4,428758 

B.Academzc Support 

0 -ib'ary 60,000 5.575 5300 $,672,CI : 

* Coatmunicadoas 17.150 1.60D 5350 550,OProduction 

* Communications 3,775 350 $350 5 1225)0
Teaching 

* ComputerCenter 4.500 425 5350 " $ y.5 , 

* Auditorium 7.200 675 $350: 
* Confinitng Education/ 16,200 1.500 $300 $ 450,000 

Outreach Center 

Central Adminisation 16,3500 1,525 $300 $ 45715W 

Snbta 125,175 11650 - 13,647,1w 

http:tI~zo.gh


.7Grow cowI Cmeftdu
 
S"eft Sar Square Cadan 
 IIWn,$Mw (ru5e 

7 77-MtrPormMetArea Area Cenier can(lS~ 

L... :- • ' . , 	 2 ,4 5 - . -1,9W1 $02690 S300 S 570,000 qieWr
7

."7 /"-.'{ '_"
<: 

;)
325
=7•; -* S S.250 0 Roads & Lighting $ 520.000 S 555,OUO $6000 *' sVehlicular Ford 90 000 	 .'. . . '"{-;:.0iI
 

2G25 1.925 3() S 577.5" 	 ~ -SNOWl& 
".* " 
 Pedestri. Bridge 	 205,000 

........... 
............. 

105000a5 System
 

0 
21,7S0S 2. $water 7 Dirbution 4W00 • 00 -":00 

: ] ..-.... -. ,Y,--- . 
19,100~ ~ 80 0 Powcr Substations 1"490,000 820000 20000Distrlitaoi 2,330b'. 

Telephro.e,20 

- . . -,m. s 33 5. 0 0 0 0 Landscapi gP.aring 

I'm.0 S30o $ 375.000 (Distributico only) 32"0000 140,000 10001 

ui 1 , 67 5 $20 0 8 0 0 15 0 0 0 0 8 0 •L0 W0 A&Grading. 21,756 	
2.025 405.0 0$ .20,.S - , .45 .. 

90,oo soo l.80.cX) Additoal Cost Element840o.
250,000 23,22 $200 $ 4.645.000&,];.,..d0, 	 Nt clednl0Ya,72 $155 5 577,375 . . ..105.00 	 . ... .... . ... ....g.750 $20 $ 1.950,000 Pear . . 
24000 , - < 2. $155 S 344.875 0 Nnla..,
20,800 1.925 $155 $ 2911.375 (Bank 

- -, $1,325Ony 
' 

' = -,.-.:73.M7 ... $13,731=...5 

rak $1371,25 

-. S25 $131 

NOTE: Costs exclude certain off-site infrastructure costs, such as extension of clcctrical powcr supplyto site. and equipment costs, such as Iclcphoncswitching equipment costs. erergcncy Power gencrator.
and similar items. 
*In the event that adcquatc supplies of natural gasare pMjectcd to be availablc to the campus, the cost ofg service installation will he approximately offset by a reduction in the cost of providing electric 

service. 
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1984 

PHASE I 

Academic Housng 
Cam Colony 

.... 

PHASE UI 

AcademI Housing 
Campsm Colony 

PHASE MI 

Academ Homi 
Campus Coy 

TOTAL 

Academc 
& Homing 

1985 

1986 
197 

$ 2,840,455 

3.917.210 

3.378,25 

$ 733.150 

1,L26,410 

379.780 

. 

. 

$1,570.,125 

. 

. 

$,229.375 

. 

.. 

-

. 

_ 

3.573.605 

4.943,620 

7.053.605 

* '1i A-
_-____-___-__"_-_"_'_.______-____________1990 

1988 

16 

1f,126,275 

-

29'.20 

-Q 

-

2,180,265 

1.056,010 

622.935 

1.721,850 

1.475,950 

491.950 S 

-

--

569.580 

-

S1.148.620 

5.321,650 

3,33 1.81%) 

2.833,05 

i 

.'.j" - Z ; 

.,." * ; 

., 

1991 

1992 

1993 

. 

-.... 

-

. 

-

. . 

-

8,.370 

711,975 

711,975 

1.722.930 

1.435.775 

1,435,775 

2,577,300 

2,147,750 

2.147.7"5D 

8a6i $11,262,763 $6.=,3M5 $2,847,90023SU 

Total 

$2,932,M0 54$1,253,741u1 

88$3, 

5, 
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APPENDIX II 

SELECTED LANDSCAPE
 
SPECIES 

The following listing of land.%-pe materiak is 
organized by function or application and is 
intended to serve as a source for %electionofsp-

cific plant types during the detailed landscape 
design phase, as well as a guide f..t initiation or 
the on-cintpus nursery. 

Name 

Acada sp. 
Acacia 

AgskadJ ulii a 
SilkTre 

Alrsla hbb.&: 
Sins 

Cela le ' 

ChxMa 

Fc=Banyan 

Gletlhtiat au 
Honey Locust 

Jacamda actdifula 
Jacaanda 

PMdb asudasach 
adnabem. 

Initsh 

Family 

Leguminosae 

Leguminosae 

Le(2inoa 

Lgunlnosae 

Mneaece 

Leguinnosae 

Bignoniaceste 

Meliaeacm 

Size 

40 
(12m) 

50' 
(15m) 

W 
(20m) 

20' 

(6m) 

90'(3Om) 

601 
(2Ote) 

50' 
(15m) 

50' 
(15m) 

Remarks 

Yellow fragrant flower. low water 
requirement. 

Good shade, beautiful flowers. 
umbrella shape. 

Good shade tree. 

Btiliiant clusterof pink flowers. 

small tree. 

Very large, dense shade. aerialroo and wide spreading. 

Fine texture,.light shade.Lily
habit. 

Blucoiolet bell-shaped flowers. 

lne texture, lilac fragrant flower, 
rood shape. 

Name 

Asparagu spr-tgeri 
Asparagus Fer 

Hedersa canarlensa 
Algerian Ivy 

Ipo pa-c'a 
Goats Foot Morning Glory 

Lantana mntevmb 

Trailing Lantata 

Uleope muscari 

rf 
Laspratithus spetabis 

Memb ltmm op.
Caprobrouts sp. 

Ice Plant 

Rotarinas olfidnal 
pr(ratJ 

Family 

Convolvulaceae 

Araliaceae 
in 

Convolvaoaie 

Vesbenacese 

Liliaceae 

Aizoaeae 

Lab2' 

Size 

2' 
(Nt 

I? 

2' 
(.5i) 

4' 
(1.3m) 

W2 

(m) 
i 

(.3m) 

) 

Remarks 

Vine or ground cover. 

Vine or ground cover. 
d) 

Vine or ground cover. 

Wie-sreading. good for 
banks, lavender flower yeas

round. 
Fine textured ttbmaterial. 

Full sun. no traffic succulent. 

Low-g wins. fin tnud 
plam for Fll Msu. 

eeropaem 
Olive 

Oleacese 60. 
(20re) 

Low water requirement, long
lived. 

~ aetmlaibPla=ancea
Oriental Plat: The 80,

(25m) 
Medium texture. ifnttn bush.
good shape, broad spieading. 

SlLegst a 25' 
(Sm) 

White ftagrant flwr fine, texture,light shade. 
r Lar yellow flower before leaf. 

411 



~~ki m~~~(l~ 
..foe 

5- 0m 
(t5-r) 

R ear 

canl~besgr w g daos 
ddam 

resita t 3 h la g l 

Family 

Legumino tie 

Size 

20' 
(6 m) 

Remarks 

Sah n'A cokied flower. 
Mgycok cnia-sS--Aer':ll) 

:,,,a-sm_, s.yl
-Orage 

-"."tmee 
. .cur'y 

20'
Or) Rgrant flwgood hespoieBn e -.rahlerHeald's T.,pe. y 20'(rga) heJoagrneloien,hiteilx ,ue. core 

- Boug i2na. 

:I CRi rt 
a i s, a *vrt t ' ea s 

7 Ii 
e 

) 
3D-90 '. 
(10 30m 

mleoay .Caron 

For mi]devergreen fo r w alj &m 
Qfhaq u allm 

a 
a m r l e a L g n i e a e1 

Ver niacese 

(3m) 
'Y 

10 ' 

lhre.r. 
l o u n l f o e s 

e dlw f n e o m 
m o 

m o ; 

~u~j'pb ap.
:, .-.t , .(20w) 

'~ mbeb
Illsa 

Oub(0) 

Mytacese 

Malacee 

0 

60'. 

10' 
(3m) 

re.UaesFwllpwing,huge tree to line(30w)rawy.Rangoon 
Fast-growing, large tree to lineroadways. 

Many colored, medium-high
screen. may be clipped for hedge. 

fnk
Crec 

'Fieomarla capeiCpeGI 
Cape Honeysuckle 

I m" 
Tr 

aeab 

Bignorscew 

Apo'n-e 

0
(3m)5 

10' 

(3m) 

L'woap.1' 

e so ,iati nor auccreeper frsr rsae 

lylaoag-eleaf.orange-rd 
flowers. 

W fragrant star flowera. 
stir Jurmine (4m) 

-ItX .aat ,,(2m) 
Rulacese 

(I.5m) 
6' 

or hedge. 
Medium hedge with fragrant 
flowers. 

W inema 
Wisteria 

Legslno 25' 
(Sm) 

Medium wxum, lilac ceor of 
flowers for sun or ligt shale. 

Apocynsem 10' Tall hedge and winidbreak, white so 
(3m) red color. 

Plttoaeese 10' 
(3m) 

Very fragran evergreen hedge. 

Apocjnacem 25' 
(3- 10rn) 

Yellow flowering, medium hedge. 

7CaPrtscllOe 10'
(3m) White fragrt flowers,.mediumhedge, some light shade. 

~i~g~ip., -. 

Arala(10m) 
Legaminosi 

size 

20-30' 

Rmak 

Drought tolerant, yellow 
fragrant flowers. 

Clstaceve 3' Droug~ht toleract, white to red 
(1) rose-type flower, 

e 2' Mounding, light purple flower. 

,1 (.6m) 
jatts Lasae2' Wide spreading, lavender 

(.6w) flower, yea round. 

...advl ."e 12 
(.3m) 

Sprawling creeper with pinkMorning Glory-type flower. 

(.3-) drought tln-a., 


