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Gentlemen:

On behalf of Skidmore, Owings & Merrill and our consultants, I am
pleased to submit the master plan report for the Northwest Prontier
Province Agricultural University in Peshawar, Pakistan. This report
culminates a seven month study process involving U.S. AID, the NWFP
Agricultural University faculty and staff, the University of
Illinois Design Team, and Skidmore, Owings & Merrill staff. This
successtful collaborative effort has produced a framework to guide
the detailed design and construction of the expanded University
campus.

We believe the University will make a significant contribution to
the advance of the argricultural sector in the Northwest Prontier
Province, and that it will be a credit both to the United States
Government and the Government of Pakistan.

We are proud to have been a participant in this initial phase of the
project and look forward to the resumption of work on the design
phase. :
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NATIONAL AND
REGIONAL SETTING

As a center for agricultural education and
rescarch in a predominantly agricultural nation,
the Northwest Fronticr Province Agricultural
University will play an increasingly important
role in national and provincial development over
the coming decades. Agricultural self-sufficiency
is of fundamental importance to the continued
stability and well-being of Pakistan. Improved
technological and human resources are key to
achieving that self-sufficiency. Expansion and
upgrading of the Agricultural University's cam-
pus facilitics in Peshawar will provide a neces-
sary physical framework in which to achieve the
multiple goals of the University. These physical
improvements to the existing campus are onc cle-
ment of a multi-faccted improvement strategy
which includes faculty training and upgrading. a
new curriculum, improved training methods. and
introduction of new., modern equipment,

LOCAL CONTEXT

The City of Peshawar is the capital and largest
city in the Northwest Fronticr Province. Its
proximity to the Khyber Pass and its location on
the Grand Trunk Road connecting such cities as

Kabul, Rawalpindi, and Lahore have underscored
its strategic importance since the days of Alex-
ander the Great. Today. Peshawar SCIves as a
political. cconomic. and cultural center for the
10.9 million residents of the Northwest Fronticr

Province. The Province is predominantly rural
and agricultural in characier: 85% of the NWFP
population resides in rural areas: of these,
approximately half are engaged in farming
activitics.

Prior 10 the establishment of the Agricaltural
University, academic training in agriculture in the -
NWFP was provided by the Faculty of Agricul-
ture of the University of Peshawar. Since 1981,
the former Faculty of Agriculture has been
upgraded to University status. The new Agricul-
tural University will assume responsibility for
guiding certain rescarch and outreach functions
for the entire Province in addition to filling its
traditional teaching role. These changes are indic-
ative of the importance of the agricultural sector
in the Province's economy, and of the importance
of the University as a means of improving the
productivity of that sector.

A Agricultare in the NWFP smp-
ports, directly or i d
about 80% of the population
mdmnln'bnaab.l“of
lhtgrunprvﬁuialpﬁ.'l.
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Forty percent of the tosal area
presently tilled in the NWEP iy
irrigated.

Fhe campus of Peshawas ety s vitaated on
the western side ol the City, uosth ot the Grand
Teunk Road Islanug College. smnally developed
during the second decade ot tlis ventury, was the
Bistanstitution of higher fearaung e the North
westBranbier It rematns today as an unportant
educational tacthiy as well as one of the pre
emnent srchitectural Lindmarks of Peshawar
Overthe years, the University complen has
grown to anclude schools ot aw, Engineening.
Mediane aod Caommerce. as well as o number ol
specalized trarmng schools and rescarch bty
tons Untottanatels. the architedtural quality ot
Later bualdings has notinatcbed the charnm and
character of the ongmal IsLainie College build
s The Agricultural University campus repre
ents an opportunity o retuin to the level of tigh
quality design exemphitied by W lamia College

The terrain of agricultural
lands in the NWFP iy extremely
varied, ranging from level
plains in the Vale of Peshawar,
1o terraced hillvide fields in
Hawra and Swat.

Islamic Republic
of Pakistan

National Boundary
I’mvim-‘i;nl Bou;dury
*

Muor City

»
Capital

Peshawar Region

Wheat is by far the mont impor-. »
tant food crop in the N\WEP,

with a culisvated areu of 1.7
million acres (of a total 4.0 pul-
lion ucres tilled throughout the
Province). Other important

cropy include muize, gram,

rice, barley, and mifles.

Tobacco and sugar-cane are
important cash crops.




ing of i\e Islamia College cam-
pus define a high standard of

quality for academic facility

design.

< The architecture and landscap-
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Two existing siudent hostels
will be renovated and iacorpo-
rated into the campus develop-
ment program.

>

THE SITE

The site of the Agricultural University campus
lies at the extreme northwest corner of the greater
University of Peshawar cantpus. The 430-acre
site is divided in 1two by a dry riverbed, or nullsh.
The castern portion, approximately 70 acres in
extent, contains the existing academnic, teaching
and student hustel buildings. The western por-
tion. 320 acres in extent. contains the farm center
and the majority of the experimentat fields. The
aullah, which is flooded occasionally during the
monsvon scason for short periods of time, con-
tains some 40 acres of land.

The entire site is predominantly open, with trees
limited to the edges of fields and building sites.
Adjacent uses include a mosque and staff housing
owned by the Pakistan Forest Institute, and the

The {n‘ﬂin; major academic

building will be retained, reka-
bilitated and integrated into the
new agricultural university
campas.

recently constructed Islamic Studies Center, both
to the south of the campus, and a strip of com-
mercial development along the northeastern edge
of the campus. Although most of the adjoining
land is presently undeveloped. rapid urban growth
is projected for the future, spurred in pant by the
likelihood of new, high-quality campus
devclopment.

Access to the campus is provided via existing
roadways serving the larger University Campus,
along the castern boundary of the Agricultural
University grounds. Limited public bus transit
service is also provided to this point.

Al present, only an ungraded traif 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 proposed
development plan will include improved pedes-
trian and vehicular access across the nullah, and
throughout the campus.,

Several major existing buildings on campus will
be retained. while a number of others will be uti-
lized on a temporary hasis pending demolition
and the construction of new structures. Principal
existing structures to be renovated and retained
incluge two student hostels, capable of housing
up to 400 students, and the existing academic/

Iministrative building. containing some 74,000
square feet (6,880 M°) of classrooms, laborato-
ries, offices and storuge space. A new building,
designed 1o house the Institute for Development
Studies, has been contracted for and is to be com-
pleted for occupancy by late 1983, At the farm
center, west of the nullsh, several existing farm
buildings will be retained and enlarged or uther-
wise renovated for more intensive use,

In addition to the above, the present campus
includes a variety of smaller buildings of variable
age and quality. To the greatest extent feasihle,
these structures will be retained for interim use,
but nonc is o be retained in the ultimate master
plan.

THE NWFP
AGRICULTURAL
UNIVERSITY

The Agricultural Univensity presently has an
enrollment of 680 students and a faculty of some
91 teachers and staff. Over the life of the ten-year
project, enrollment will increase to approximately
1,200 students, while faculty and staff will grow
10 210 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 1o undertake outreach
activitics and continuing cducation programs will
be added to the traditional instructional function
of the University. Facully and student rescarch
will be given increased emphasis and. through
the outreach program, new farming methods and
practices will be transferned more quickly and
efficiently to ultimate users and beneficiaries at
all levels of the Provinces agricultural sector.
Teaching methods will be enhanced through the
introducrion of technological advances such as
the Learning Resources Center, which will house
an improved library, audio-visual equipment
rooms, a micro-comp cenier, telec ica-
tions equipment and staff capable of producing
innovative **teaching packages’* for use both on
campus and off, through the outreach program.

The student budy will also change over time. A
pregram 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 of student life is 10 be
upgraded through renovation of the existing hos-
tels and construction of new dormitorics and din-
ing facilities; provision of a student center; the
improvement of extracurricular and recreational
opportunitics; and development of work/study
programs. incentives to learn will also be put for-
ward: longer 1ibrery nours to incrzase access to




This 360 photo montage, laken
Jrom the top of the campus
water tawer, shows the charac-
ter of the campus development
sde.

Existing Conditions

data provided by the NWFP Agri-
cshural Univensity, Departinent of
Works.
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learning resources; bettcr access (o advanced

quip such as computers and telecommuni-
cations devices; expanded research opportunitics;
and a new basic curriculum.

Through this combined program of institutional,
pedagogical and physical redesign, a concerted
effort will be made to reurient the basic purpase
and mission of the Agricultural University. In the
past, the University and its predecessors produced
candidates to fill the professionat agricultural
Positions available in the provincial government,
but did not make an appreciable impact on the
total agro-industrial sector. The restructured Uni-
versity will be designed 10 play a much broader
and more significant role in the development and
growth of the province's agricultural eeonomy.

Together with the training of new faculty (and the
upgrading of existing faculty qualifications), as
well as improved institutional linkages 10 off-
campus agricultural production and rescarch cen-
ters, the physicat facilitics of the expanded cam-
pus prowmise to be a major factor in achieving this
reoficntation. Above all, the physical facilities of
the campus will symbulize and make visible the
substantial commitment of public resources 1o
achieving an improved cducational program. This
ge will be ¢ icated not only 10 fac-
ulty and students, but to all who come 10 the
campus as visitors, outreach students or guests of
the University. The ncw campus will both signify
the important p.sition occupied by the agricul-
tural sector, and provide a tangible nicasure of the
progress being made by the Northwest Frontier
Province 10 foster its growth und development.

RECOMMENDED
PHYSICAL
DEVELOPMENT
STRATEGY

Since new construction will be phased in order 10
spread the fiscal impact of the capitaf investment
program. a development strategy will be required
in order to maxirmize the usefulness of the interim
stages and 10 minimize unnecessary disruption
and inconvenience to campus users and residents.

Elements of the strategy include:

1 Early development of basic infrastructure cle-
ments (water and sewer service; electrical ser-
vice; major roadways). Basic systems should be
sized 10 meet ulti demands and installed dur-
ing carly construction phases, except in situations
where logical. self-contained extensions can be
added as part of later phases. This implies a dis-
Propurtivnale investment in the early years for
infrastructure. but will reduce the likelihood of
undersizing and the need 1o disrupt areas of the
czmpus where other building activities have been
completed.

2 Concentrating cach phuse of building con-
struction in as sawall 1 contiguous arca as pos-
sible. This will serve to limit the anca being dis-
fupied by construction activity at any one time
while allowing the finished project 1o provide
maximum effect as a *finished addition to the
campus.

3 Providing sufficicnt newly constructed Space
so that pk; I student enroll and faculty
growth can be accommadated, and existing struc-
tures cun be vacated in arcas where demolition or
substantial renovation is necded.

4 Allowing for the interim use or planned shar-
ing of certain new and renovated space by admin-
istrative staff, contral support functions, or the
four Faculties until such time as the ultimate
development is achieved, and all campus users
are housed in their final quarters.

5 Allowing for the carly completion of certain
needed, as well as highly symbolic, clements
which will give definition and character to the
entire campus and which, in any event. cannot be
properly housed in any of the existing structures.
Such clements include the Learning Resources
Center; the Continuing Education/Qutreach Cen-
fer: a central reception courtyand; and a student/
faculty camnpus center.

6 Encouraging the carly provision of tandscap-
ing throughout the campus, in both formal and
informal plantings. The splendid plantings at the
Islamia College campus attest to the value of
landscaping for buth acsthetic and microclimate
purpuscs.

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 maost necessury
and costeffective facilitics. During the master
planning effort, a number of technical analyses
were undertaken by SOM in collaburation with
the UIUC-SIU team in order to identify priority
program clements and 10 develop a construction
phasing plan which minimizes cash requirements
in the early years of the ial ten year develop-
ment program. The relevant technical analyses
included:

1 Aninventory and assessment of the condition
and reuse p ial of existing str onthe
NWFP-AU campus.

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

3 Anassessment of funct.onal interrelationships
and “‘adjacency needs™ of the various clements
of the campus plan.

4 A review of recent relevant international
expericnce in campus programming and develop-
ment for universitics of similar size and mission.

The Development Program and Budger Profile
summarizes key programmatic conclusions that
were reached at the completion of this technical
analysis, and which are discussed in further detail
in the following chapiers of this report. In brief,
10 accorminodate the planned increase in student
enrollment, faculty and stafl positions, and to
provide physical fucilities for a vastly improved
teaching and learning cnvironment, a tal capital
investment of nearly $33 million in 1983 dollars
will be required over a ten-year development
period. Approzimately 60% of this amount, or
slightly more than $20 million, will be spent for
cunstruction o renovation of academic space
Classrooms, Laboratories, offices), of other sup-
port space (library, auditorium, computer center,
ctc.). student living and dining facilities, and
el T structure and site improvements.

The remaining 4% ($13.6 million) will be
devoted to construction of a faculty/staff housing
coleny containing some 320 housing units, and
located primarily along the western edge of the
nullah which traverses the campus. Detaileg cost
figures are presented 1n Appendix I
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The University Organization Diagram indicates,
in schematic form, some of the major elements of
the University s institutional structure—central
administration, Learning Resources Center, the
four Faculties, student housing. and so ferth—
and abstractly portrays basic adjacency relation-
ships which in turn suggest preferred locational
options. These features are presented and dis-
cussed in more specific detail in Chapiers B

and C.

Finally, the Hiustrative Master Plan provides a
graphic overview of the campus at the conclusion
of the 10-year development period. This master
plan drawing illustrates how the tota! develop-
ment program can be accommadated on the site
while satisfying basic locational requirements of
cach component element. It also suggests an atti-
tude iowards landscape treatment of the campus
grounds which will soften and enhance its ulti-
mate character and appearance.
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INTRODUCTION

The Master Plan concept has been shaped bya
variety of forces:

® Tte size and location of the campus, as well
as the existing structures to be retained:

® The natural features of the site—soils, topo-
graphy. solar orientation. climatic variation;

® The irfrastructure and services clements
which will support futurc activities on the
campus;

® The architectural tradition and practice of
rural Pakistan and the Northwest Frontier
Province: and most importartly,

® The educational and space program for the
Agricultural University, as Jointly de+ ~loped
hy the UIUC-SIU/SOM Design Team in -on
sultation with the faculty and staff of the
University.

ADEQUACY OF
THE SITE

The 430-acre campus provides adequate space
for all needed buildings and for the experimental
farm fields and other farming functions. as cur-
rently programmed. The location of certain build-
ings which are 10 be reained (see below) on the
70 acres east of the nullah argues for concentrat-
ing new academic and student housing at that
location. This portion of the site is also more
readily accessible to the halance of the University
of Peshawar via the roadway system which scr-
vices the larger University complex. Similarly,
the desire o minimize unnccessary traffic and
activity near the experimental fields argucs for
locating that function in the more remote reaches
of the campus. This combination of factors lead
to a search, during the carly stages of the Master
Plan cffort. for alternatives which allawed ncarly
all new comsiruction 1o be placed on the east side
of the nullah. However, as the total building pro-
gram becanxe better defined. it was clear that this
could only be accomplished by constructing a rel-
atively dense complex of multi-story buildings.

This was deemed inadvisable for several reasons:
® A dense building pattern will not rrovide =

comfortahle setting for the predominantly
rural student body;

® Taller buildings are more d ding in tcrms
of structural and mechanical systems;

® Apartment-style housing accommodations
would not be acceptable (o the faculty and
staff.

In order to develop a campus with buildings

no more than two, or occasionally three. stories
(25 to 35 feet in height: 7 to 11 meters). it was
decided to concentrate all academic and related
support hurldings on ihe cast side of the nullah,
and to place the major portion of the faculty/staff
housing colony on the west side. The resulting
pattern, from cast 10 west. consists of a high-
activity academic campus zonc: a moderately
active, low density housing calony; and finally, a
rural-appearing farm center surrounded by cxper-
imental ficlds.

DESCRIPTIONOF =
EXISTING BUILDINGS -
AND PROPOSED
RENOVATION

Main Academic and
Administration Buildings

The principal existing building on the campus
houses the central administration, faculty offices,
classrooms. library, and most cxisting laborato-
ries and storage facilitics. The 74,000 square foot
{6.900 square meters) reinforced concrete struc-
ture consists of several wings Joined by a system
of cavered walkways. It was completed in the
1960°s, and appears to be structurally sound, if
somewhat stalid in appearance. The building will
Tequire some renovation, but will then be able

to provide a substantial period of useful life.
Through careful slanning. the structure can be
visually and functionally integrated with future
construction withou? detracting significantly, in
an architectural sense, from the overall acsthetic
character and quality of the campus.




4 The internal courtyards of the
E existing Rostels are their most
attractive feature,

To the south and west of this building is the site
of a 9,000 syuare foot (830 syuarce mcters) struc-
ture which has been designed to heuse the Insti-
tute of Devewopment Studies (1DS). Although
construction of this project has suffered delays, it
has now resumed and is expected to be available
by late 1984 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 current Master Plan budpet
have been allocated for its construction, however,
since its financing was established previously.

Ia the Master Plan, both of these structures are
designated for reuse as classroom and office
space. The buildings will house such uses and
functions as the Rural Social Sciences Facuity. a
portion of the Central Administration stafT, and a

portion of the Physical Plant Facilitivs. Several of

the larger lecture halls and auditorium spaces will
be retained and used 10 serve the needs of all four
Faculties. However, most if not all of the existing
teaching and rescarch laboratories will be relo-
cated over time into new buildings s these new
facilities are completed. Existing laboratories witl
then be converted to office or clussroom use.
which may require insertion of new partitions,
but which generally will have low demands for
mechanical/electrical/plumbing services, and will
not exceed the apparent structural capacity of the
buildings.

The main academic/administra-
tive building presently houses
all laboraturies, classrooms and
Joculty offices, as well as the
library and a cafeteria.

Prior 1o preparation of detailed renovativn plans,
a thorough inspection of the buildings will be
vonducted. Structural, niechanical, electrical,
plumbing, life safety, energy conservation and
functional conditions will be documented and
appropriate renovation or retrofit actions identi-
fied in each instance.

Immediutely to the north of the main complex of
acadentic and administration buildings is a two-
story structure which houses several laboratories
and related offices. This structure is of later an-t
visibly poorer construction, and its Jocation is ait
impediment to the logical growth of new campus
buildings. It is of no value 10 the long-term plan
for the University. and should be demolished as
soon as suitable replacement space can be
completed.

Student Hostels

Near the eastern boundary of the campus lic two
student hostels constructed in the 1960°s. Each
masonry structure hostel was designed 1o accom-
maodate approximately 200 students. In recent
years, however, significantly greater numbers of

students have been housed in each structure.
Although of relatively recent construction, the
hostels show clear signs of heavy wear and abuse.
Morcover, the basic layout and organization of
space in the hostels is ponderous and overbear-
ing; it docs 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 mwst attractive feature of the hos-
tels—appear confining and sonewhat oppressive.

In the absence of fiscal constraints, it would be
desirshle to raze the exisiing hostels in favor of
newly constructed and socially more acceptable
dormitories. In the present case, the realities of
limited 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-
tels, all electrical and plumbing systems need
cumplete replacement. Kitchen facilities will also
he replaced with new, free-standing facilities.
The existing kitchens and spacious dining halls
can be ¢ averted to student activity rooms. Dur-
ing detailed design, cach structure will be
inspecied in greater depih t determine whether
renuvation work will require more substantial
structural repairs. Based on the structural survey,
options for selective removal of portions of the

existing hostels will be explored 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 ten-year proj-
ect period currently envisioned—the hostels will
have deteriorated o the point where more sub-
stantial renovation is warranted. When this
occurs, demolition and replacement with new
housing or uther appropriate uses will be in order.

Other Structures

Onher buildings currently existing on the campus
are indicated on the Existing Conditions plan.
While several of these structuses an be retained
for interim use, their location, coadition and vis-
ual appearance will eventually render them candi-
dates for demolition and clearance. They have
little lasting merit, and their retention will detract
unnccessarily from the logical and orderly growth
of the campus.

View from the top of the water
tower looking eastward towards
the student hostels.

v
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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
climinated as a result of leveling of the land for
agricultural use. The clevation of the site is
approximately 1.200 fect (365 meters) above sca
level.

The nullah is an irregularly shaped channel from
10 to 20 feet (3 1o 6 meters) deep and varying in
width from 500 to 1,250 feet (150 to 380 meters).
the narrower and decper portions lying at the
north end of the site. The nullah drains an exten-
sive watershed of 85 to 90 square miles (225
square kilometers) in area. lying to the south and
west of the campus. It is reputed to be flooded
onc or two times yearly to a depth of four or five
fect, for a period of several days. Flooding which
occurred during the summer 1983 cains is said 10
have exceeded *“typical ™ flooding conditions,
although precise hydrologic data are difticult to
obtain. Because of the lack of historic data, major
highway and rail bridges upstream from the cam-
pus have been desigi;od with what is intended to
be a considerable margin of safety.

Although the disruption of vehicular access dur-
ing times of flooding will be an inconvenicnce.,
the expensc of constructing a vehicular hridge
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.

Laocation of the housing colony on the west bank
dues argue for construction of a smaller-scale
bridge which can accommodate pedestrians.,
cyclists and occasional cmergency vehicles. This
pedestrian bridge will be a major convenicence at
alt times. inastnuch as it will ohviate the need 1o
descend inte *ad climh out of the nullah; it will
be a necessity during times of flooding when all
mavement across the nullah would otherwise be
severed.

The nullah presents a rough and desolate prospect
of gravel. rubble and mud or dust, depending on
the time of year. Long-term options addressed in
the Master Plan envision 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 introduction of
trees and shrubs along the 10p of the nullah banks
will provide visual relief while protecting and sta-
blizing the carth from the effects of major
flooding.

Geological Features

The campus appears to he underlain by numerous
strata of sand and gravel which forns an extensive
natural groundwater aquifer.

A series of on-site wells provides water to the
campus. Although new wells may cventually be
required in order to irrigate the experimental
agricultural ficlds, the groundwater resource
appears adeguate to meet alt future demands.

Access and Water Rights

Four irrigation channels traverse the site. entering
the property from the south, just east of the nul-
lah, and cxiting to the north. These channels
provide water to agricultural ficlds beyond the
campus and thus must he retained in operation.
They will be relocated and dined.

A puhlic right-of-way across the site also exists in
a corridor roughly adjazent to t*.¢ present course
of the irrigation channels. The precise rights of
use which the public cnjoys along this right-of-
way are not clear at present. It will %= desirable
to madify the pathway o as to conform to the
proposed campus perimeler rmadway: in so doing,
itmay he possihle 1o discourage through travel,
but such travel apparently cannot be prohibited.

Climate

Temperatures in the Peshawar region range fiom
cool in the winter to very hot in summer. Daily
means for January range from 4.1°C minimum to
17.3° C maximum. Comparahle figures for June
are 25.7° C and 40.2° C. Wettest periods occur in
March and July/August, with the March rains
typically the heavier.

The relative humidity at noon ranges from 39% to
50% for all months of the year except for April.
May and June which are drier. exhihiting a range
of 21% to 34 Night winds are calm ranging
from zcro to three knots for the entire year. The
summer daytime period shows stronger winds
ranging from three to seven knots for the months
of March through September. The latitude is
34° N resulting in high summer solar angles. At
noon, it is cloudly only 32% of the time with lit-
tle variation between summer and winter.

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

< The aullah divides the site and
presents a rough and desolate
prospect of gravel, rubble and
dust most of the year.
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Existing isrigation channels
passing through the site to
adjacent properties will be relo-
cated along the new morth!
sosth perimeter roadway.

INFRASTRUCTURE
AND SERVICES

Existing systems include on-site tuhe wells which
provide water for domestic. fire protection, and
agricultural (irrigation) purposes: leaching pits
for disposal of sanitary wastes; a system of sur-
face and subsurface drains for removal of tgray
water™: an 11 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 waler heating and covking. No storm
drainage struct'ires are present. Roadways are
paved, but not curbed.

Although an adeguate quantity of groundwater is
available on site for use of the campus and the
housing colony, the propased development will
require improvement to the water storage and dis-
tribution system, including new pumps and an
enlarged storage/distribution capacity. Alterna-
tives to be explored include retention of the exist-
ing cenitral water tower on an interim basis.,
cunstruction of a new storage tower, or develop-
ment of a system of in-ground storage tanks. The
first costs, maintenance requirements. and aes-
thetic implications of cach option will be
explored during detailed design,

An existing north/south righy.
of-way parallels the nullak, on
the east bank. It is used by
pedestrians, vehicles and live-
stock, and must be maintained
in operation.

Centralized sewage treatment is recommended for
inclusion in the Master Plan. This il eliminate
the need for periodic replacement of feaching
pits. which currently have a uscful life of six to
cight years. A centralized treatment system, if
properly maintained. will also reduce the risk of
groundwater contamination which results from
overloading of the leaching pit capacity.

Two methods of centralized scwage treatment
will be assessed during the detailed design phasc.,
One method involves the use of stablization
ponds equipped with acrators; the other is the
provision of a package treatment plant. The two
options present differing cost, cffectiveness, and
reliability performance records. and will be eval-
uated accordingly. In cither case, care will he
taken to design a system 1o avoid ponding of the
cffluent in the nullah.

Electrical service in the Peshawar area is subject
to frequent, often daily, outages. Surges and
brown-outs are also commaon. Altheugh the pro-
posed campus requires, for the most part. a
relatively low level of technalogy, certain key
buildings and activities will require consistent
delivery of clectrical power, notably consputer,
telecommunications. and certain rescarch labora.
tory facilities. Current regulators and back-up
power generation equipment will therefore be
included in the Master Plan.

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

On a clear day the Khyber IHills
are visible (o the west. The Slat
fervain of the farm fields Iying
to the west of the nullah can be
secn in the foreground.

v

The campus® abundant rround-
water resources are tapped by
on-site wells and Cistributcd
Jrom a central water Storage

fower,

blc. consistent with the cxpected vehicular usage
levels. A vehicular crossing of the nullah will be
esigned as an at-grade structure, A pedestrian
bridge across the nullab will maintain pedes-
trian and bicycle access even when the nullah is
flooded. and will provide a convenient means of
crossing the nullah at all times of the year.

Longer-term clements of the master plan contem-
plate protection of the nullah banks through the
usc of gabions or ather suitable retention devices.
A scheme for reclaiming some of the land area
now consumed by the nullah is also proposed.
The plan involves construction of a new bank
structure and hack filling with suitable fill mate-
rial. Further engineering analysis of peak flows
ti.c.. fifty-year or greater storm conditions) in the
nullah will be required as part of the finaf design
of all structures in or adjacent to the nullah,

13
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ARCHITECTURAL
CHARACTER AND
PRACTICE

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

® The simple but efficient architecture of the
rural village:

® The dense and lively architecture of the **old
city™. best typified by the Peshawar bazuar:

® The clegant and striking style of the Islamia
and Edwardes College buildings, ecach reflect-
ing strong British influences.

None of these architectural sources is wholly
appropriate to the aceds of the Agricultural Uni-
versity Campus. Present day Suilding structure
and materials, mechanical systems, solar design
considerations, the culture and preferences of
both students and fuculty members. and a host of
other factors will require a selective recombina-
tion of suine of the best attributes of cach tradi-
tion. These include:

® The predominantly horizontal scale of one to
three story development in a rural village or
town;

®  The use of exterior arcades 10 shade a build-
ing. und 1o provide shaded wialkways between
buildings;

® The use of brick, concrete an other tocally
available building materials and trades:

® Development of temporary (i.c., canvas) or
semi-permanent (i.e., trellises) shading
devices to mitigate the effects of direct sun-
light on otherwise unprutected indoor and
outdoor spaces;

® The use of courtyards as an outdvor “*room*",
and as an organizing device for adjoining
buildings;

® The usc of landscape material, paving and
water features o create interesting and attrac-
tive ontdoor spaces, and to achieve climate
control objectives;

® Proper solar orientation to augment daylight-
ing of building interiors, and (o take advan-
tage of solar heating during winter months:
and

® The use of natural ventilation in buildings
which do not require climate control,

The simple architecture of the
rural village.

EDUCATIONAL AND
SPACE PROGRAM

The charts on the following pages provide a
detailed breakdown of the program of develop-
ment as it has been developed by the UIUC-SIU/
SOM Design Team, in consultation with the fac-
ulty and staff of the Agricultural University. The
program detail is sutficient to develop an overall
master plan level-of analysis, and to structure the
key elements of the Master Plan—the size and
location of the four facultics, student housing,
faculty and stff housing. support facilities and
the like. It is expected, however, that some
refinements in the space program may be made as

developrsent of the campus proceeds over the ten
year period. and actual experience is gained with
the new programs, services and people involved
with the new University.

Population

Enrollment in the University witl increase from
680 to 1,200 students over the ten-year develop-
ment period, an average of some fifty additional
students per year. Estimates of students and fac-
ulty members by Faculty, developed by the
UIUC-SIU Tearn, are as follows:




The excitement of the “Old
Ciry™.
v

Special program requirements (such as, most
notably. the various componets of the Leaming
Resources Center and the Farm Center) have been
defined with considerable precision by the UIUC-
SIU Team. Other more generalized support pro-
gram numbers were derived by SOM from an
analysis of comparable educational facilitics.

The program recegnizes that the broadened mis-
sion of the Agncultural University will require
new and innovative physicat facilitics. The build-
ings and equipment of the new campus will
facilitate both the feamning and the teaching expe-
rience, and help fosier a progressive image of the
Province's foremost instructional and research
institution.

The striking style of Edwardes
and Islamia Colleges.

v
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Program Element

A. Academic Space
©® Classrooms

® Teaching Labs
©® Research Labs

~-® Faculty/Staff Offices
* @ Farm Center

Subtotal »
B. Academic Support
® Library
® Communications
Production

¢ Communications
Teaching

® Computer Center
® Auditorium

® Continuing Education/
Outreach Center
® Central Administration
Subtotal

2,500

2,490

2,925

4325

350

3725

1,050

275

450

1.000

1,025
7,750

Gross
Square

Meters

1,950

3,750

4,200

5,400

19,225

5.575

1.600

350

1.525
11,650

Comrmrents

Classroom usage 1o be scheduled

by central sdministration and made
available to each faculty as needed.

Average of 1.1 net square meters
(1.66 nct sf) per student.

15 Teaching Labs; 480 stations @
5.2 net square meters (56 net sf)
per station.

Based on averuge allocation of 13
net square meters (138 net sf) of
rescarch space per researcher.

Accommodates 166 faculty mem-
bers from the four Facultics, plus

80 rescarch assistants and 42 secre-

tarial/support staff,

Includes buth new and renovated
facilities; houses livestock, feed

storage, equipment, storage and
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 and
related space.

Conversion of existing examina-
tion sooin; S00-600 seat capacity.

Outreach housing not included in
this total.

Program Element

C. Other Support
® Athletic/Recreation

® Dispensary (2)
® StudentFacuty Center

® Physical Plant
® Covered Parking

Subtotal

D. Housing
© Student Housing

© Student Dining
® Visiting Scientists’
Housing

® Qutreach Housing

® Faculty/Staff Housing

A" level
*B" level
**C* level
D" level
“E* level
“F* level

Subtotal

E. Housing Support
® Commercial Center

@ Mosque

® Elementary School -
Subtotal
Grand Total

1275

1,275

1,100

4,700

12,725

1,475
79,990

Square
Meters Comments
1,900 Onc-third of space in former din-~;
ing halls to be located in w
hostels; balance in new indane “20%
facility.
325 One each for men and wonl'::
1,925 Includes faculty/guest dlmng' %'
deat organizations.
1,650
1,050 Forscmwfnmhynndmﬂndﬁ_
' VIP's. ;
6,850
19,100
1,250
student donmloﬂcs
1,675 20 units for long- l:n'n'nmu
faculty. .
2,025 50 sleeping rooms, double occu-
pancy, plus common facilities.
8,400 30 units.
23,225 100 units.
9.750 70 units.
3,725 40 units.
2,225 40 units.
1.925 40 units.
73,300
625 Supports residential commny.
525 In addition to renovated Fuﬁt
Institute Mosque: Capacity: 200
1.050 Capacity: 150 students.
m
113,225 (1,217,550 Gross SF)
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The Master Plan for the Agricultural University
will serve as the basic framework for detailed
design and implementation of a1l campus facili-
ties. 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 nct 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 USE
ZONES

The site is bisected by the dry river bed. or nul-
lah. The castern zone comprises some 70 acres;
the western 320: and the nullah itself consumes
approximately 40 acres. The majority of academic
space, academlc and other suppon facilities, and
male stud g are | § in the easterr
zone where they wnll be most visible and casily
accessible to the public. Faculty and staff housing

ELEMENTS

OF THE

MASTER PLAN

are sited immediately west of the nullah, as arc
female student housing and ¢ ity facilities
which support this housing colony. This location
provides a measure of privacy and security for
these residential uses.

Remate and to the west of the housing compound
is a complex known as the farm center which
comprises certain facilitics of both Plant Sciences
ard Animal Husbandry, plus facilities to accom-
modate farm equipment and livestock. This com-
plex is situated near the location of the present
farm center at the center of the experimental agni-
culture ficids.

VEHICULAR ACCESS
AND CIRCULATION

The campus is accessed across its castern bound-
ary from the north-south frontage road which is
connecled (via the University of Peshawar road-
way system) with the Khyber Grand Trunk Road.
Three points of access are identified in the plan
along ihis frontage -nad. one at the south-cast
comer of the site at the present entry to the cam-
pus, a second located approximately 300 fect

(90 mcters) to the north, and a third at a point

A‘(" Entry Location.

A

The existing vehicular entry to
the campus will be rewained as
part of the perimeter roadway
access system. A new and more
Jormal entry will be created
approximately 300 feet to the
north,

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

The southern-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
Works and other campus locations. Long-term
campus parking arcas will also be accessed from
this edge of the campus. (Adjacent uses such as
the Istamic Studies Centre will utilize this road-
way as well.)

The northern-most cntry and roadway will pro-
vide access to the student hostels. and accommo-
date service traffic to the Learning Resources
Center. the StudenvFaculty Center. and student
dining facilities. A campus perimeter roadway
will connect the two entry roadways and provide
convenient access to all areas of the castern
campus.

The third and more formal visitors® catry will
serve as an entry courtyard at the southeast cor-

ner of the campus. This entry will include limited
short-term visitor parking.
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THE ACADEMIC
CAMPUS

The large ceremonial entry court, around which
are arrayed the adminisiration buildings, the out-
reach center, and other fucilities with public ori-
entation, is linked 10 a series of other smaller
courtyards along a pedestrian path, or spine,
extending through the center of the acadernic
complex. Each of these courtyards or exterior
spaces varies in size and character and derives its
identity in part from the uses which surround it

The Entry Court

The Outreach/Continuing Education Center. the
cumponent of the Universily which will be most
open to the public-at-large, is situated a1 the prin-
cipal formal entry to the campus. The Outreach
Center contains office space for the Director of
Outreach, and other administrative personnel,
meeting roums and a reception area. In addition,
fifty hote! style rooms will be provided to accom-
mudate overnight or other short-term guests who
may be participating in outreach functions.

The Outreach Center will draw heavily on the
faculty and other human and physical resources of
the University. In particular, the media facilities
of the communications production/teaching units.
the library resources, and the classrooms and
auditorium of the University will be extensively
utilized 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 location
makes it accessible 1o visitors and convenient 1o
parking as well as to the academic buildings of
the campus. The central administration build-
ings will house the Vice-Chancellor, the Deputy
Vice-Chancellor, the Directors of Teaching and
Research, other central administrative statf, pub-
lic reception space and storage space for records
and files.

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

Hanem s

The Entry Court.

Learning Resources Center

The Learning Resources Center (LRC). consist-
ing of a 150,000 volume library, communications
production and teacking units. and the computer
center, will form a symbolic bridge between the
public-vricnted functions clustered at the campus

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

entry and the tnore strictly academic and student
related buildings of the central campus spine.

A program for the innovative LRC was developed
by John H. Behrens of the UIUC-SIU Design
Team. Excerpts from his report, set forth below,
highlight some of the considerations which infly-
ence the program and location of this complex:

*“*Many of the elements of a medern agriculture
library incorporale autotuzoriat learaing pro-
grams, data bases for information, microforms,

c .

**This is especially important in a developing sit-
uation where trained technical staff will be added
slowly and a-e a scarce conmodity at the present
time.
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*It is not necessary that the two functions, Pro-
duction and the Library, be housed in one physi-
cal unit. The Library should be of open access 1o
the students and faculty and centrally located to
the campus activities. The Production Unit needs
to be more restricted in access. but still in close
proximity to the Library,

**A thind related unit is provision of facilities for
Communications Teaching for projected courses
for students in communications. and some arcas
of in-service or continuing education. Because
these courses will in all probability be taught by
personnel of the Production Center and because
of their need for specialized facilities such as
darkrooms and reconding facilitics, some consid-
eration should be given to locating them fairly
adjacent 1 the Production/Library complex. ™

Environmental issues which will affect design of
the LRC have also been identified by the Beh-
rens’ report. and include:

dust control,

temperature controd,

use of sound deadening/absorbing materials,
sufficiency and consistency of electrival ser-
vice capacity.

The Four Faculties

Three of the four proposed academic Faculties—
Plant Sciences, Animal Husbandry, and Engincer-
ing Applications and Foud Technology—will be
housed in new buildings averaging 2800 LAns
square meters (30,000 GSF) in size, to be con-
structed around two courtyards immediately to
the west and north of the LRC. Each Faculty
building will contain classrooms, faculty offices,
and laboratories as well as space for the Dean of
the Faculty and his staff. The fourth faculty—
Rural Social Sciences—will be hwoused in the ren-
ovated academic building.

20

Learning Resources Center.

By providing each Faculty with a separate build-
ing, a clear sense of identity can be created. It is
recognized, however, that individual Facultics

existing examination room can also be upgraded
to serve as an indour auditorium, haviag a capac-
ity of 500 to 600 persons with fixed scating.
Smaller clas: und inar rooms will be

vary in size, and are likely to grow or ¢ ot
over lime at different rates. Consequently. it is
unlikely that the Faculty building will be used
exclusively by only vne Faculty. Rather, some
faculty members’ offices, classtooms, and pos-
sibly laboratory space befonging 1o one Faculty
may be housed in un adjuvent Faculty building.

Classrooms, Lecture Halls
and Auditoria

Classrooms, in particular, will be shared by all
Faculties and will not **belong™ 10 any individual
Faculty. Existing lecture halls (Rooms 20 and 21
of the main academic building) will be retained
and renovated for future use. These lecture halls
can accommodate up to 100 students. The larpe

distributed throughout the campus academic
buildings. Finally. one of the exterior courtyards
(lying between the Plant Sciences and Rural
Social Sciences Faculty buildings) will be
designed as an outdoor amphithezter with the
capacity to seat over 1,000 persons.

This open air space will be able to accommodate
large patherings. such as graduation ceremonies,
and other major convocations or special events.
Since gatherings of this size are infrequent, the
use of an vutdoor space will avoid major expendi-
ture for an enclosed building having a low rate of
utilization.

gMES, 2
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Teaching and Research
Laboratories

Filteen teaching labs will be provided (not couat-
ing computer lab space in the LRC). Teaching lab
capacity will range (rom 24 to 30 students, with
the averuge being 32 students/lab. This will pro-
vide a tota! of 480 stations (15 labs x 32 stations
= 480), or the equivalent of 30% of the total stu-
dent body.

Of the fifteen labs, nine will be in Plant Sci-
ences, four in Engineering Applications and
Food Technology, and two in Animal Husbandry.
Within each lub, approximately 5.2 gross square
meters {56 net sf) will be allowed per work
station.

Rescarch labs will occupy a total area roughly
equal in extent to that required by teaching labs.
Rescarch labs, however, will be designed to more
closcly satisfy the unique research needs of a par-
ticular problem area, or faculty memiber, and thus
may vary ably in size, equipment needs,
occupancy levels, and technolugical
sophistication.

Faculty Offices

Faculty office space will be housed, 10 the extent
possible. in the Facuity building to which an jndi-
vidual faculty member is assigned. Office space
for graduate students, rescarch assistants and sec-
retarialisupport staff will also be provided.
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Farm Center Plan

Farm Center/Experimental
Fields

The Farm Center on the west side of the nullah
will be expanded to better house certain key .
facilities of relevance to the Plant Sciences. Ani-
mal Hushandry and Engincering Applications

and Food Technology Faculties. These facifities
include barns for small dairy, sheep and goat
herds and a poultry flock: sced and pesticide stor-
age; farm machinery shops and storage: and other
related facilities.

I Farm Center Headquarters

2 Farm Manager’s House

3 Shop/Machincry Storage

4 General Storage

5 Pesticide Storage

6 Poultry Barn

7 Threshing Shed

8 Seced House

9 Livestock Food Sterage/Handling
10 Slaughter House/Meat Storage
11 Goats
12 Sheep
13 Dairy Barn
14 Pump House
15 Security Gate House




FacultyiStaff housing under p

construction on the nearby
University of Peshawar
campus.

STUDENT HGUSING
AND DINING

A combination of new and renovated student
housing and dining facilities ure encompassed by
the Master Plun. Major improvements in the yual-
ity of the student housing and dining environment
has been identified by the faculty and staff of the
University as a prerequisite for improving the
educational experience and success of the Unives-
sity as a whole.

Nine hundred mate and sixty female students are
to be housed vn campus. or 80% of the 1,200 pes-
son student body. Four hundred males will reside
in the renovated student bostels; five hundred

22
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will be assigned to nine new student residences
located immediately cast and west of the aca-
demic spine. The location of student housing
on cither side of the major academic SPaces is
intended to highlight the central importance of
the academic experience, and 1o encourage stu-
dents to meet and interact witl each other and
with the faculty in the very heart of the
University

Student/Faculty Center

To reinforce this attitude, the Stud Faculty
Center has been located between the Learning
Resources Center and the Engincering Applica-
tions and Food Technology Facuhty building, a1 a

point central to all student residences., and at one
end of the pathway leading w the faculty/staff
musing colony and wonen students” residence.

The Center will include meeting rooms, office
space for student organizations, and dinirg facili-
ties for non-resident students, faculty. and their
gueeds,

The twenty unit Visiting Scientists® Housing
Complex will be located near the StudentFaculty
Center. This complex is designed to provide long-
term bousing for visiting faculty members, other
high-level dignitaries, and their spouses. Its cen-
il Jocation will help foster the close interactions
between visiting faculty and NWFP-AU faculty
and students which are key objectives of the uni-
versity development program.

Athletic/Recreation
Facilities

Both indoor and outdoor recreation space is pto- ‘

vided in the Master Plan. The dining halls in the -

existing student hostels will b ilable for
feuse once new, free-standing dining facilities are
completed. These indoor spaces can be renovated
to serve as attractive recreation/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 ficld will
be laid out next to the gymnasium, and a second
playing ficld io the north and west of the Animal
Husbandry Faculty building. Smaller basketball
and volleyball courts can also be accommodated
near student residences.

FACULTY AND STAFF
HOUSING COLONY

The Master Plan includes the provision of 320
dwelling units for use by faculty and staff of the
University. The lack of adequate and affordable
housing in the Peshawar ares has operated as a
deterrent o the recruiting of faculty and staff,
Resolution of this chronic housing problem is
therefore of prime importance to the goal of
expanding and retaining qualified faculty and
staff at the University.

A variety of techniques 10 deal with this problem
arc presently under study, ranging from direct
construction of zew housing on the campus, (o
the provision of housing allewances which would
permit yualified recipients to purchase or rent
housing off-campus. It is likely that a mixture of
approaches will ultimately be utilized, since no
single technique will be capable of addressing
adequately the nuany kinds of housing problems
which may confront individua? faculty or staff
members and their families,
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Therefore, the 320 units of housing which are
encompassed by the current Master Plan program
may prove to be too many or too few ax the ten-
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 rxits to he
adjusted over titne to reflect cmerging pereep-
tions of actua! nceds.

For purpases of illustration and planning analy-
sis. several hasic housing program assumptions
have been established. The maximum building
area, of floor area. (0 be provid-d for cach hous-
ing type is taken from the ECNEC Standands
issued by the Exccutive Committee of the
National Economic Council for usc in alt govern-
ment employee hausing projects, acconding o
civil service levels A to F The maximum floor
arca for cach category is as  Ollows:

Alfter consultation with the cxisting faculty and
staff, it was determined that all houses would be
constructed as single family dwellings, on lots
surrounded by fencing or walls. Houses may be
two-storics in height ard share party walls so long
as cach unit and lot is self-contained. Lot sizes
are to be determined as a multiple of building
“*footprint™". In final design, actual housing units

may occupy less than the maximum square foo-
ages indicated by the table. above. in order to
respond to Jand and budgetary constraints.

The housing colony should be Jocated so as 1o be
casily accessible but not immediately adjacent to
the academic campus. The west hank of the nui-
Iah, therefore. emerged as the most desirable
housing location. In addition to the vehicular
crossing at the propused ford. a pedestrian bridge
acrms the nullah will be provided for use by resi-
dents aof the housing colony.

Alsar Iocated on the west hank of the nullah is the
Women's student residence (capacity: 60 stu-
dents) which, because of traditional cultural con-
siderations, can be best accommodated in the
family environment presented by the housing
colony.

Finally. the housing colony is to be provided with
a small support complex consisting of a mosque
(capacity: 200 persons), an clementary schout and
related playfields (capacity: 150 studenty). a com-
mercial area (also open to use by Univenity stu-
dents) and a disp wsary for use by female students
and female family members, (A second dispen-
sary. for use by male faculty and Univensity stu-
dents, is situated on campus in the Student!
Faculty Center.)

LANDSCAPE AND
OPEN SPACE

Landscaping. special paving and water features
will be used extensively throughout the campus to
serve acsthetic and micro-climate control objec-
tives, as well as to provide a means of visual ori-
entation. Trees. shrubs and flowers will be
selected and located:

@ 1o define pathways. edges and places for for-
mal and informal gatherings:

View of the Islamia College
mosque. A new mosque and an
elementary school af the center
of the Agriculiaral University
Faculty/Staff housing colony
will provide a focal point for
communily activities.

v

® (o restrict or direet pedestrian and vehicular
travel, where appropriate;

® twshade walkways, courtvards and buildings:
® toreduce glare by diffusing natural sunlight;

® 1o provide seasonal color through blossoms or
foliage:

® to protect against crosion by wind or water;
amnd

®  to demonstrate harticultural and/or agricul-
tural practices which themselves contribute to
the interest and educational mission of an
Agricultural University campus.

Examples of sr=Zitional Islamic
landsceps Cesign.

Paving will form an integral part of outdoor land-
scape treatment, and both living and inert land-
scape materials will be designed in such a way as
to enhance the architectural character of buildings
and spaces or: the campus. Bricks or other unit
pavers will be preferred for use in most roadways,
pathways and courtyard conditions. Water fea-
tures will be used for both acstbetic and micro-cli-
matic ends, particularly in the serics of courtyards
which purctuate the academic spine.
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An on-campus plant and shrub nursery will be
established as soon as a suitable site can be made

available. and seedlings planted so that plant
material of sufficient maturity will be available
for transplanting as the initial and subsequent
phases ol construction near completion. The nurs-

ery will be managed by the honticultural faculty of

the Univensity, and could possibly be run as o
work/study program with the involvement of stu-
dent labor.

Plant species Dkely to be utilized in the landscupe
plan are listed i Appendin 1. Additional spevics
may be added as detarded landscape design
proceeds.

SUPPORT SYSTEMS

Supporting infrastructure sysiems have been
designed 10 serve a 1,200 person campus, plus an
additional 25% growth factor—ihe cquivalent 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 following
sections.

Water Supply Demand

A modem water system is of paramount impor-
tance to the proper development of the Univer-
sity. Not only must the basic operational demands
of 2 1,200 student campus be met, but life safety
and an improved quality of life should be pro-
vided for. To meet these needs. an adeguate sup-
ply must be available and a distribution system
must be designed which will meet future growth
requiremients without expensive duplication. Stor-
age facilities for efficient operation of the system
and for emergency situations must be provided.

Domestic water requirements has been estimated
on the basis of per capita daity demand for the
program population. Design values for resident
and non-resident students, faculty and staff,
including all school and public usages were
sclected from a study published by the American
Society of Cwvil Engineers as Technical Memo-
randum No. 27. Water demands for the various
housing types have been estimated as an expected
quantity per houschold. An allowance of 10% has
been added to the average daily denwand for Phase
11 of 305.000 gallons per day to account for
losses in the system, resulting in a total average
daily requirement of 335,000 galions. Water
usage on maximum days has been estimated at
130% of the average daily demand. The peak
hoarly demands have been estiniated at 250% of
the average daily demand.

Watcr demand for fire fighting purposes has been
estimated at 500 gallons per minute with a dura-
tion of one hour. Flowing pressure of 40 Psi at the
hydrants will be provided.

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

Water Sources

The water supply for the University will be
obtained from on-site tube wells. Information
provided by the Public Health Engineering
Department indicates that the on-site well drilled
in 1981 produces good quality water at a rate of
392 gallons per minute. This exceeds the proj-
ected average daily water demand for Phase 11
requirements 1230 gallons per minute) by better
than 50% . 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 well located near the center of the exist-
ing campus presently supplies the existing pota-
ble water demand and is thought to be of similar
characteristics to the above well. It is planned 10
retain this well, which should be upgraded, if
required. t deliver a quantity of 250 galions per
minute in onder to easure reliability of the water
supply.

Water for the Farm Cenler is obtained from a well
situated within the Center. Water for irrigation of
the experimerital ficlds will be obtained from the
irrigation canal west of the farm property, 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 d=termine if this existing well is
adequate, if it must be improved, or if additional
sources are required.

Water Storage

A water storage reservoir of 100,000 galion
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
maximum demand.

Two forms of reservoir storage are under consid-
eration. In one type of storage facility, tie reser-
voir would be elevated and designed to “*float™
on the distribution system. The elevated tank
would be 100 feet (30 meters) above the ground
10 the bottom of the tank. This system would
allow adeq p ¢ to be maintained in the
systens through gravity, but would involve a rela-
tively high first cost and, by its sice and height,
raise serious aesthetic concerns.

A second form of storage facility would be par-
tially below-grade reservoirs located near the
well. These reservoirs may be of concrete con-
struction with rubbcrized or epuxy lining to
prevent seepage losses and covered with a
lightweight roof. An alternate form of reservoir
could be carth supported fabric tanks. These low
level storage uptions require o pump house con-
taining domestic and fire pumips to deliver water
to the distribution system at the desired pressure.
Three 175 gpm domestic pumps would be pro-
vided to deliver water at rates from 175 £pm

to 525 gpm which would meet 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 gpm
Jockey pump is required to maintain pressure on
the system during periods of low demand. An
additionz! 175 gpm pump should be shelved as a
spare.

Water Distribution

A single system of distribution mains is recom-

ded as the mos: e ical method of sup-
plying water for domestir, fire protection, and
landscape irrigation purposes. The water distribu-
tion system will consist primarily of 8'* diameter
water mains interconnected in a looped or grid-
iron pattern. At ail junctions, sectionalizing
valves are provided so that any section can be
isolated with minimum disruption of sei vice.
This arrangenient of pipes provides a nunimum
of two sources of supply to 43y point in the sys-
tem and also reduces head loss through the mains.
Two connections across the nullah are recom-
mended. The southern crossing should be along
the at-grade vehicular ford and suitably protected
against scour. The northern crossing should be
via the pedestrian bridge. All houscholds will be
individually metcred.

Fire hydrants are to be provided along the distri-
bution system at roughly 300 to SO0 feet (120 1o
150 meten) spacing. It is recommended that a
light pick-up truck equipped with hose, play-
pipes. axes, and first aid equipment be provided
for each side of the nulfah, and manned by Uni-
versity Departmient of Works personnet.

Irvigation of courtyards and the inunediate land-
scaped areas surrounding buildings will be from
hose bibbs. Broad areas to he irrigated nay be
provided with i system of large-diameter sprin-
klers. It is contemplated that the cultivated areas
west of the nulluh 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 sysiem of sewage
collection and treatment be installed. The collec-
tion system should be extended 10 every building.
Where required, acidic or toxic effluents from
laboratory and research facilities are to be pre-
treated before discharge 10 the collection system.
Sewers should be of buried vitrified clay or heavy
duty polyvinyl chloride pipes. Gasketted Joints to
reduce infiliration and exfiltration should be oro-
vided. The sewage treatment facilities should
provide a high level of treatment with BOD,
removals of 20% and suspended solids removal of
95%. Effluent discharged from the treatment
facilities will be controlled 3o 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 stoped to provide
mininum velocities of three feet per second and
maximum velocities of ten feet per second and
shall be sized to carry 2.5 times the average daily
flow. Manholes are 10 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 coliection system will take
advantage of the natural topography 10 allow
gravity flow to treatment facilities, which will be
located on each side of the nullah near the north-
ern boundary of the site. Detailed topographic
information must be provided before a final
determination of the collection system routing
and type and location of the treatment Facilities
is made, Lot cver.

Sewage Treatment

The amount of sewage flow o be treated may be
estimated at 90% of the average domestic water
consumption. Thus it is estimated that flows of -
220,000 gallons per day will be generated by the
end of Phase 111 development. These flows are
about equally divided between the campus area
cast of the nullah and the housing colony west

of the nullah.

Two methods of are being considered
One method would be the use of stabilization
ponds equipped with floating acrators for insect
and odor control. Each side of the nullah would
require approximately two acres of pond suitably
cellularized. Effluent from the ponds could
receive further treatment on intermediate sand fil-
tration beds and possible chlorination before dis-
charge into the nullah.

Another hod of nt being considered is
the provision of package sewage treatment plants.
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

as Rotating Biologica! Contactors, physicat-
chemical t and sedi ion followed
by an oval oxidation ditch where the effluent is
circulated by rotating beaters (ulso known as the
“*Carrosel’” prucess) should be evaluated after a
detailed topographic survey has been secured.

The quality of the effluent from any of the treat-
ment alicrnatives will meet or exceed recognized
standards for secondary treatment, and will

be a significant improvement over the current
situation.
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Storm Management

Although all structures within the nullah (i.c..
the vehicular ford and the pedestrian bridge) wilt
be devigned to withstand the greatest flood of
record, site drainage facilities on the campus wilt
be designed to accommaodate runoff from a five
year storm. Overflow routes will be caretully
examined [0 assess the extent of Mooding when a
five-year storm is excecded. Specific drainage
facilities may be upgraded 1o limit inundation in
purticularly sensitive areas. Typically, swales will
be graded to provide flow velocitics in the i
of two to eight feet per second. These velocities
are considered self-cleansing but not highly ero-
sive. Small diameter culverts will be located to
allow ywales to flow under roadways, driveways,
sidewalks, cte. In the kousing arca west of the
nullah, swales will be located parallel 1o the cast-
west roadways on one side only, thus requiring
fewer culverts fur driveway CTossings.

Based on topographic information produced thus
far, itappears that the arca of the existing honiels
drains 1o the northeast. Every effort will be snade
to maintain this drainage pattern to minimize the
volume of water flowing through the remainder
of the campus, and to minimize regrading in the
vicinity of the existing hostels. Further detailed
site topographic data is necessary in order to pro-
duce a campus-wide storm drainage strategy.
however.

Inorder to more fully utilize the available site in
the vicinity of the nullah and 1o reduce the poten-
tial for disruption due to erusion, a program for
stabilizing the banks of the nullah and pussible
reclamation of some of the riverbed is recom-
mended. The preliminary concept (pending input
from the soils consultant and more detailed
topography) is (o provide continuous bands of
gabions on both sides of the nullah which will be
integrated with the bridge abutments, swale out-
kets and ford crossing.
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Roadways

Site roadways will typically be dusigned in accor-
dance with local practice. Pavemert will be 24
feet (7.5 meters) wide with a one percent crown.
The pavement structure will be composed of two
inches of bituminous concrete over six 1o nine
inches of aggregate base coursc and twelve to
cighteen inches of sclect sub-base. Base and sub-
base thickn:sses will vary dependent upon antici-
pated traffic and sub-grade values. As an alterna-
tive to bituminous concrete. brick or other unit
pavers may be used. purticularly in areas of mini-
mal vehicular traffic.

Vehicular access to the west side of the nullsh
will be by means of a roadway set flush with the
bed of the nullah and located toward the southern
edge of the site. Culverts will be pruvided at
local depressions to allow some nullah flow to
pass under this roadway. In the evant of heavy
rains, the pavement will be inundated and the
roadway will be iemporarily closed. Erosion con-
trol measures (gabions. riprap. ctc.) will help to
stabilize the roadway but occassional repair may
be necessary. During periods of inundation,
access to the west side of the nullah will be main-
tained by a pedestrian bridge located to the north,
which could be designea to carry light vehicular
traffic to provide continuous access for emer-
gency vehicles.

Roadways west of the nullah will be designed as
low speed, low volume streets consistent with the
residential character of the area. Vehicular access
will be provided to all housing units.

East of the nullah. vehicular traffic will be con-
centrated on the perimeter roadway which encir-
cles the campus. The balance of the campus will
be oriented toward the pedestrian. Vchicular
roadways will be kept to a minimum so as not to
impede pedestrian circulation. Some pedestrian-
ways will be designed to carry occasional vehicu-
lar traffic to allow access for emergency vehicles

and essential services. Any specific pre-cxisting
rights-of-way through the site will be maintained
as required.

All of the roadways and major pedestrian paths
on the cast side of the nullah will be provided
with street lighting. On the west side. the pedes-
trian bridge and major roadways will be lighted;
lesser roadways will not.

Parking

Short-term parking will be provided at the main
entry court to the campus. Longer-term parking
will be provided along the southern edge of the
campus. Approximately fifty spaces. designated
for senior staff and VIP's, will be covered. Addi-
tional open lot parking will be provided south of
the soccer field.

Gas

Gas can be provided throughout the campus for
water cating, space heating, and cooking pur-
poses. provided adequate supplies are projected
to be available. If sufficient gas is not available,
these functions will have to be served through the
use of electric power.

Shipping/Receiving

Centralized shipping/receiving functions will
be handled at the Physica) Plant loading dock.
located at the western end of the existing main
academic/administrative building. Seconlary
shipping/receiving points will be located at the
Learning Resources Center, and at each of the
Faculty buildings. Student dining halls will also
require frequent service access.

Electrical Distribution

Existing electrical service to the portion of the
campus on the cast side of the nullah consists of a
single three-phase. 440 volt. 11 KV. 50 Hertz
conductor from the Peshawar Grid Station,
located approximately three miles from the
campus.

Three transformers are presently serving the cam-
pus. Their capacitics are 100 KVA, 200 KVA and

100 KVA respectively. All three transformers are

located on tie east-west line passing between the

two hostels.

The Farm Center is served by an 11 KV supply
line. and a 100 K VA transformer located near the
Center. This service is fed by the Jamrud Grid
Station, located to the west of Peshawar.

An estimated future demand load of 2.57 Mega-
watts was derived by applying the U.S. National
Electrical Code’s watts-per-square-feet standard.
Although high by comparison to present day
usage ievels in the Peshawar area. the projected
Megawatt demand level provides a uscful plan-
ning target at this stage of master plan analysis.
Utility company officials (WAPDA) have indi-
cated that the present existing campus power
supply line is incapable of sustaining the future
expected load of approximaicly 2.6 Mcgawatts.
A new power linc directly from the Peshawar
Grid Station to the University campus will there-
fore have to be installed. at a cost yet 1o be
determined.

Distrihution feeders will extend the tility scr-
vices (o unit substations at four cantpus locations.
Feeders will be three phase, except those serving
the housing facilities. which may be of single
phase configuration. Routing of site distribution
feeders will be underground throughout the cam-
pus and housing colony complex.

Unit substati incorporating sfi :
ana distribution equiy will be | d in or
adjacent to the buildings they arc designed to
serve. Building utilization voltage would be
230v400. 50 Hertz.

Masts ar ground wires. or surge arrestors should
be incorporated in the site distribution system 1o
aileviate surpe conditions.

Utility service voltage stability, outage frequency
and duration, and program requirements will
determine the extent of standby power system(s)
required to adequately serve all critical Joads such
as equipment, science laboratories, communica-
tions facilitics, freczers and fire and life safety
systems. An uninterruptable power supply (UPS)
should be considered for sensitive loads such as
computer facilities and data processing. Smal)
power gencrating units will be provided as
required. and be sized to serve all the designated
critical loads via automatic transfer switches. in
case of power outage. Emergency and exit lights
could be served from battery units. Possible
application of photovoltaic technology will also
be studied during the detailed design phase.

Telephone Communications

A telecommunications plan for the Agricultural
University was developed by a U.S. consulting
firm, Professional Planning Associates, Inc. A
Private Automatic Branch Exchange (PBAX)
System is proposcd, consisting of either 12 trunks
and 80 stations, or 20 trunks and 144 stations.
The PABX equipment room is 10 be located on
the second floor of the existing administration
wing of the main building. in the former photo
lab. The room must be sccure and provided with
climate and dust control equipment. All distribu-
tion wiring between buildings will be placed in
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
issues have been explored in preliminary fashion
during the Master Plan phase. These initial stud-
tes will provide a starting point for detailed archi-
tectural and eng.nceering design work as the
project proceeds.

Seismic Considerations

Acconding 10 the Seismic Zone Map of Pakistan,
the country is divided into four seismic zones,
based upon effective peak acceleration of the
ground during an carthquake. The four seisiic
zones in Pakistan are categorized in accondance
with probable damage which may occur due to
the intensity of ground motion.

In order 10 determine the equivalent lateral force
on the building during an earthyuake, the build-

Selsmic Zooe Equivalent Zooe
(Pakistan) Based on UBC

Major (g/5 1o g/10) Zone 3
Moderate (/10 10 g/15)  Zooe 2
Minor (/1S to g/20)  Zone |
Negligible (g/20 or Zooe 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.)

Acconding to the Seismic Zone Map of Pakistan,
Peshawar lies in the **Minor Damage™* zone.
This will place it in Zone 1 of the Uniform Build-
ing Code.

However, due 10 the very approximate method of
cortelating these zones with the UBC, it is rec-

ing codes in the United States specify
zones (Zone 0 through Zone 4) in accordance
with the scismic risk in that arca, as set forth in
the **Seismic Risk Map of the United States*”.

There is a correlation between the U.S. Seismic
Risk Map and the Pakistan Scismic 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. zones could be
extrapolated:

fed that 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. Luteral bracing
and stability of the structure shall be achieved
cither by ductile rcinforced concrete moment
resisting frames or reinforced concrete shear
walls.

Foundations

Foundations for all the structures are anticipated
fo be shallow isoluted spread or combined foot-
ings, bearing +n undisturbed natural soil. Each
footing skall 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.

Structural Systems

Reinforced concrete framed construction shall
be most appropriate for most of the two to three
storied structures proposed for the campus. This
system shall consist of cast-in-place reinforced
concrele 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
reinforeing steel, as this is the most cxpensive
structural material in Pakistan. This could be
achieved by limiting span/depth ratios for the
slabs between 18 1o 24, and for the beams
between 12 10 16. Generally. the most economical
framing system skatl be that which achieves the
least amount of material, even if it is more labor
intensive. This is cuntrary to the U.S. practice.

Lateral bracing of the buildings will be achieved
cither by moment resisting ductile frames or rein-
forced concrete shear walls.

Expansion joints in the structure should be pro-
vided at a distance between 150 feet to 200 feet
(35 10 60 mieters). Nornuaily, double columns are
provided at the locations of expansion joints.

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

Large span spaces, such as auditoria or convoca-
tion hails, could be framed with cast-in-place
concrete beams in a two-way grid pattern, sup-
ported on frames ut the perimeter of the space.
If mecessary, 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 of building materials
made and readily available in the Peshawar area,
or elsewhere in Pakistan. Cement, local aggre-
gate, and locally-produced brick will be utilized
extensively, and are expected to be available as
needed. However, the building contractor will be
required 1o stockpile sufficicr* materials to assure
against delays due to non-availability.

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

Eavironmental Systems

The most ial step in the develop of
environmental systems is to create an architee-
tural design which is respansive to the environ-
ment. Prior to undertaking final architectural
design, a thorough climatic analysis will be per-
formed using hour-by-hour computer weather
data, including temperature, relative humidity,
wind speed and direction, precipitation, solar
angle and i ity data, on a hly and yearly
basis. The climatic analysis will serve 10 identify
and establish the aspects of the local climate
which may be used advantageously, as well as the
aspects that will require exclusion, to create an
environmentally successful design. The program-
ming and occupancy schedule of the various
facilities wil be a major comribution 10 the envi-
ronmental design strategy. The analysis will prog-
ress toward a series of envi | design
guidclines 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
nceds o evolve the best possible overall design
solution for the University.




Indoor design criteria for the various facilities
will be determined in terms of temperature.
humidity, air motion, cfc.. and various methods
of suppiemental conditioning will be explored.
Essentially. three types of spaces have been
defined with regards to comfort control, and the
design criteria obtainahle for each will be deter-
mined. They are as follows:

Passively Conditioned — These arc areas with
more relaxed design criteria. Conditioning will
be maintained through the beneficial interaction
of the architecture and the cavironment. These
areas would primarily be housing and
classrooms.

Partially Conditioned — Arcas requiring a
higher maintenance of temperature and humidity
control. These arcas 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 be explored for
these amas, which may include large auditoriums
and faboratories.

Fully Conditioned — Arcas requiring strict
maintenance of indoor conditions will he
mechanically cooled locally. These arcas would
be electronic laboratories. computer facilities,
and other specialized designated spaces.

Environmental Design
Guidelines

The following design guidelines have been devel-
oped (o aid in designing the architecturat and
mechanical environmental systems. The puide-
lines are preliminary, having been based on gen-
eralized climatic data for the Peshuwar region.
More specific envirc ! design g

will be developed concurrent with detailed archi-
tectural design for the pmposed campus and
housing buildings.

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

@  Use building thermal mass to dampen the
cffect of the hot daytime temperatures ard
solar radiation;

® Pravide complete sumumer sofar shading of
interior and habitable exterior spaces such as

circulation areas and courtyards: and

® Include architectural elements such as aper-

able windows and courtyards that would max-

imize the natural ventilation potential of the
design utilizing a comhinution of thermat
{stack effect) and dynamic wind 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:

® Maximize south facing spaces and glazing
arcas;

® Minimize east, west and north facing spaces
and glazing arcas except those facing court-
yards; and

@ Allow natural ventilation clements described
above to be controllable.

Academic Areas — Academic arcas exhibit
higher interral loads and are occupied primarily
during the daytime hours. The following guide-
lines are suggested:

Derices to be utilized as envi-
ronmental control features
include covered walkways, or
arcades, landscaped court-
yards, and water features.
Solar orientation and wind
characteristics will also be
carefully assessed.

v

® Maximise daylighting:

O Allow daylight penctration to all arcas
through bhuilding massing with elements
such as courtvards;

O Provide high ceilings (3.6 1o 3.5 meters
or 1210 15 feet) to improve daylight
distrihution;

Q  Determinc optimum glazing areas to
attain a halance between cooling and
lighting load and cncrgy:

O Utilize diffuse daylighting only.
® Use building thermal mass to dampen the

cffect of the hot daytime period and solar
radiation;

® Incorporate insulaticn and shading for roof
clements.

® Provide for complete summer solar shading of
interior and habitable exterior spaces such as

circulation areas and courtyards:

@ Oricnt spaces o reccive winter morning direct
solar radiation (southeast facing);

® Incorporate natura! ventilation.

These guidelines apply to conditioned. as well as
unconditioned spaces.
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PROTOTYPICAL
SPACE PLLANNING
ANALYSIS

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

Prototypical Academic
Buildings

New academic buildings will be d signed with an
internal courtyard that opens onto the system of
larger courtyards which forms the centrat circula-
tion spine of the new campus. The main entrance
of each Faculty will be oricnted on direct axis
with the formal circulation court, thus providing
a strong visual and symbolic connection with the
rest of the campus. The two-story struciure will
be organized into functional zones thet begin with
shared spaces (such as classroonss) nearest the
central campus courts and move away from the
courts with more spevific functions (such as spe-
cialty laboratories). The concept is to create gra-
dations of use from general to specilic moving
away from the centraf acadermic circulation spinc.

The diagram below illustrates how a typical aca-
demic faculty might be organized. This purcly

illustrative concept will be adjusted during archi-
tectural design in order to accommodate the spe-
cific programmuatic reyuirements of cach Faculty.

Academic Space Planning

A space utilization system has been developed for
planning new academic structures. The system
includes prototypical component standards for
offices, clussrooms and laboratories. Each com-
poncnt 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 bination of P ele-
ments 1o create a functionally complete and effi-
cient Faculty building.

The basic system is organized around a 3.6 meter
square (11°-10") module that is superimposed

on a 10.8 square meter (35°-6%) structural grid.
Each basic component is made up of 3.6 meter x
3.6 meter (12.96 square meters or 138 square
feet) modules which are combined to achicve

an optimum configuration for the specific
component.

Offices — The basic office component for a
senior faculty or staff person consists of one 3.6
meter square module (12.96 square nicters or 138
square feet). For junior faculty and staff or sup-
port personnel, two modules are combined and
then dividad into three work stations. This would
provide an average of 8.6 square meters or 92
square feet of work space for cach junior or sup-
port stalf 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 laboratorics—rescarch labs and teach-
ing labs. The basic rescarch lab component is a
3.6 meter x 3.6 meter module. This provides
12.96 square meters (138 square feet) for cach
rescarcher. Since the optimum size of rescarch
lab space will ulimately be determined by the
specific type of research being conducted, the
number of individuals involved in a given
research project. and special equipment require-
ments, this module can be combined and/or clus-
tered 10 accommodate any specific rescarch
technique and its required scientific equipment.

Teaching Laboratories — Teaching lubs will
vary in size from 24 to 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 accommao-

Laboratories

Faculty
OfTices

Laboratories

GROUND
FLOOR

Faculty
Offices

Organizational Zones of Dypical Academic Faculty Building
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Office Space Component

Research Laboratory Component
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Teaching Laboratory Compenent
date cight lab stations and provide ample circula-
tion and storage space. Any grouping of this
compunent will produce excellent laboratory
space which can accommodate 24 students (three
basic compaonents) to 40 students (five compo-
neats side-by-side). By utilizing the basic 3.6
meter square design module. nuximum flexibility
is achieved and any lab configuration fits well
within the structural grid of 10.8 meters syuare.

Classrooms — The classroom component is also
based on 3 3.6 meter square module. The basic
classrmoom is 1¥: modules wide by 3 modules
deep (5.4 meters x 10.8 meters), and iy designed
for 40 students. Two classrooms side-by-side or
40 students each are neatly organized and fit well
into the 10.8 square meter structural grid. A 2 x 3
module (7.2 meters x 10.8 meters) is ideal for 50
students and a 3 x 3 module (10.8 meters x 10.8
meters) provides ample space for 80 students.

The 3.6 meter square imodule, in conjunction
with 2 10.8 meter square structural grid, will pro-
vide optimum flexibility in the organization and
final contiguration and allocation of classroom
space.

nr st
1255 8

40 Students
Basic Component

Classroom Component




Prototypical Student
Residences

The Master Plan provides newly constructed liv-
ing quarters for 560 students. Ten new student
residences will be built that house an average of
56 students each. The student residences are
organized 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
to acrommodate the increasing number of stu-
dents iiving on-campus.

Of the “o rooms in each residence. 90% (50
rooms) will be for double occupancy and 10% (6
roms) will be single rooms. The three-story
structure will be organized around a central open
court. The ground floor will have a secure
entrance and will also contain a lounge and Study
area. Each floor will have covered terrace areas
for autdoor slecping during the summer months,
and contain common toilet and shower areas.

Each student will be allotted approximately 10
Square meters (107 squarc fect) of living space for
double rooms and 12 square meters (125 square
feet) for single rooms. and wil’ be provided with
a bed, a desk with bookcase ard chair. and a
wardrobe.

2‘&

Outdoor Sleeping

Qutdoor Sleeping

Double Occupfnq Rooms
]

ENTRY

Security/Lounge/Study

Prototypical Student Residence




L2

The Project Phasing Schedule and Phasing Sum-
mary Charts on the following page depict the

principal stages of activity in the development of '

the Aricultural University campus expansion.

MASTER PLAN PHASE

The first task—Master Plan and Site Survey—
was initiated in April 1933 and will continue into
the spring of 1984 when a detailed site survey is
to be completed. This Master Plan report docu-
ments the physical implications of the develop-
ment program and describes the sequence of
actions which must take place over a ten-year
development period (o achieve ful) development
of the project. as currently programmed.

The principal findings and recommendations of
the Master Plan repurt will be neviewed and
revised periodically. As indicated by the schedule
chart, these reviews wifl oceur in mid-1987, mid-
1990 and fate 1993, In cach case. progress to date
will be evaluated and documenied, and unfore-
seen events which may affect the substance or
timing of campus developneat will be identified.
This pericdic evaluation procedure will help
assure that the Master Plan remains current so
that, as nccessary, later developnent phases can
be redirected to better respond to cmerging needs
and conditions,

PHASING

DEVELOPMENT

Project Phasing Schedule

Master Plan/
Site Survey
Phase |

@ Design

@ Construction
® Evaluation

Phase 11

® Design

® Construction
@ Evaluation

Phase 11

® Design

& Construction
® Evaluation

Future Campus
Expansion

e o

1984 1985 1985 1987 1988 1959 1990 1991 1992

1993 1994t
oo STEGINSEIR

' Ten Year Project Development Perlod :

PHASE 1
DEVELOPMENT

Phase | Development is scheduled 1o begin in
carly 1984. Final architectural and engincering
design of the Phase | building program will be
prepared over a six to eight month period. During
the fatter part of 1984 and early 1985, Bid Docu-
ments will be issued and a contractor selected.
Actual construction will begin in the spring of
1985 and last for at least three years, to mid-1988.
Phase | buildings will be available for occupancy
for the 1988-1989 ucademic year. By this point,
significant increases will have ocvurred in student
cnroliments (680 students in 1983 1o 915 in 198%)
and in the number of faculty and key staff (91 in
1983 10 150 in 1988).

A primary objective of the Phase | development
program is creation of a recognizable campus
core and campus entry, introduction of new edu-
cational facilities such as the Learning Resources
Center and major portions of the Outreach/Con-
linuing Education Center, and accommedation of
increased demand for on-campus student residen-
tial space.




Approximately 40% of all academic space, con-
sisting of classrooms. offices and faboratories,
will be constructed during this phase. including
the entire Plant Scicnces Faculty building. hous-
ing major portions of the largest of the proposed
four faculties.

The core administrative and teaching components
of the Qutreach Center will be constructed at the
principal entry to the campus. The complete
Learning Resources Center (LRC) will also be
constructed. at the cenler of the campus. The
LRC includes the library and the communications
production and teaching facilitics. A computer
rescarch and training center will be associated
with the LRC. The size. quality and technical
sophistication of the facilities included in this
complex will far excecd those currently available
to the faculty and students of the Agricultural
University.

Pedestrian bridge.

The StudentFaculty Center will form the north-
© 1 edpe of Phase | construction. The center will
provide a common mecting space for all students
and faculty, filling a function which is met poorly
on the existing campus. A medical dispensary for
male students and faculty will also be part of this
complex. The inclusion of the Student/Faculty
Center in the first phasc 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 faculry.

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

Mophot Tomarmaenak

Program Element

A. Academic Space
® Classrooms & Offices
® Research & Teaching Labs
® Farm Center

B. Academic Support

® Learning Resources Cemer
® Computer Center -

® Student/Faculty Center
© Dispensary (1)
D. Housing '
® Student Housing (Men)
Stadent Housing (Women)
© Student Dining
® Visiting Scientists’ Housing
® A.B,C Housing
E. Heusing Support
(None in Phase I)

F. Infrastructure & Site Work
® 60% of Total Program

Sabtotal

Coatingency @ 10%
Total

Less A, B, C Housing, Housing Scpport And Relsted Infrastractere

Net Phase | Total

27,330
32,200
29,075

18,000
£9,000

Square
Meters

2,530
2.700

1,525
1,500

1.925
175

2278

1,675
8.275

% Total Coustruction
Program  Cost ($1983)

0% ¢ 8§ 762.003'
40% 1,046,000

0% 540,000
100% " 2,385,000
100% 148,750
0% 450500
, s

0% STI,.500,

54% 43,750
8% . 656480
100% 238,000
1% 250,000
100% - -335,000
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Mongiod Tamuantint

Three student residential buildings housing 165
men and onc huilding housing 60 women students
will be added to the campus during Phase . The
men’s units will be located near the new northern
perimeter road. adjacent to the existing hostcl.
New frec-standing dining facilities will be con-
structed to serve residents of the existing hostels
as well as the newly contructed student
residences,

The women's residence building will be placed
on the west bank of the nullah. In keeping with
Pakistani cultural traditions, the women's resi-
dence will be enclosed and secure. Separate
dining facilitics and recreation space will be pro-
vided within the compound. A dispensary for use
by the women students and female members of
familics residing in the bousing colony will be
situated near the women students® compound.
The introduction of women to the student body
of the Agricultural University represents a major
step towards inclusion of women in the ranks

of trained agricultural personnc! throughout the
province and the nation.

Phase I will include the development of 20%-, or
40 dwellings. of the higher level (i.c.. A. B and
C category) faculty and staff housing. Eight of
these units will be situated on the east bank of the
nullah, where they will house the student resi-
denee proctors, The halance of the A. B, C units
e completed in Phase [ will be constructed
vest bank, in the housing colony proper.

Major infrastructure and site work improvement
undertaken during Phase | will include new sani-
fary sewage systems serving cach side of the nul-
Iah. the repairing and‘or construction of new
ruadways, new walter, telephone and electricity
lines. a soceer field. and significant new land-
scaping throughout the campus and the housing
colony.

Intensive new landscaping and paving will occur
in the heart of the campus in the courtyards
defined by the Plant Sciences Building, the
Learning Resources Center and near the entry to
the campus. This landscape treatment will assisg
in creating a **finished ™ appearance to key ele-
ments of the campus, notwithstanding that major
coastruction activity will continue on adjacent
parcels over the following five or six years.

Finally. Phase | will include renovation and new
construction of approximatcly one-half of the
farm center at the heart of the agricultura! ficlds
on the west hank of the nullah,

The cost of Phase 1 construction will total
$14,195.365 (1983 dollars).* Of this amount,
$2.922.600 is estimated to he spent on faculty

b sing and related infrastructure improvements,
<@ a net cost of $11.262.765 for the aca-
demic, student housing and related buildings.

New academic space (classrooms. offices and
laboratorics) 1tals some 5,530 £TOSS square
meters. Together with the approximately 6,900
square meters in the existing academic building
and 830 square meters in the IDS building, which
is also assumed to be occupicd before the end of
Phase L. a total building inventory of 13,260 gross
square racters (142,000 G.S.F) will be available
to the University by 1988,

In addition. major academic support space.
consisting of the Qutreach Center. the Learning
Resources Center and a Computer Center, will
also be open. These facilities will total an
additional 9.450 gross square meters

(101,625 G.S.F).

‘MmMnmm‘ummlnwmm :




PHASE 11
DEVELOPMENT

Phase 11 will begin prior to completion of Phase |
constrution activitics. A project review and eval-
uation scheduled for the spring of 1987, will
provide a basis for refining and adjusting pro-
grammatic objectives for the Phase 11 effort.

Phase [I final design will be accomplished during
1986. while Bid Documents will be issucd and a
contractor sclected in carly [987. Phawe I con-
struction will begin in spring of 1987, and cxtend
to mid-1990.

Major additions to the campus to be made during
Phase If include another 40% of the programmed
Academic space (classrooms. faculty offices. and
research and teaching faboratories). Within this
program component, the new Engincering Appli-
cations and Food Technology Faculty building
wiil be completed during this Phase, while the
Rural Social Sciences Facuity will be housed in
renovated quarters within the exis ing main aca-
demic building.

Near the main entry to the campus. the Qutrcach
Center’s overnight housing accommadations 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 descloped., thereby completing
major construction activity near the most promi-
nent entry to the campus.

As new academic space becomes available, dem-
olition of the sub-standard laboratory addition to
the north of the existing main academic building
can be undertaken. Tke resulting courtyard.
{ramed 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 outdoer amphitheater, or cam-
pus gathering space. It is intended that this space
will accommodate groups or events which would
overflow any of the planned indoor spaces. Such

events might include graduation ceremonies.
major convocations or other farge meetings.
Approximately 1,000 persens or more could com-
fortably be accommodated in the outdoor gather-
ing space. During (inal design of this <pace.,
options for providing permanent and temporary
seating and shading devices will be explored.

L b AT
A TR
A
Faculty buildings and external
courtyard.

Phase II construction will also include renovation
of the existing two-story auditorium in the exist-
ing academic building. With a capacity of 500 to
600 scats, this facility will comprise the largest
indoor meeting place and lecture hall.

With respect to student housing, Phase H will sce
the construction of three residence buildings for
165 malc rtudents. plus related dining facilitics.
The southernimost of the two existing hostels will
be renovated in order fo improve the character
and safety of these dwellings. Following renova-
tion. 200 students will be housed in the sfructure.

Momphol Trncamtivet
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An additional 20% of A, B and C category hous-
ing will be putin place, and 100% of the D.E
and F housing. A siall commercial area will be
opened for the convenience of students and fac-
ulty. while 2 mosque ind clementary school will
be added for use by residents of the faculty/staff
housing colony.

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

Major infrastructure and site improvement cle-
meats will include relocation and lining of the
several irrigation canals which traverse the cari-
pus parallel to the east bunk of the nultah, com-
pletion of the perimeter foadway system adjacent
to the cast campus, and further extension of the
roadway, water, sanitary sewage and other utitity
services in the housing colony portions of the

X% e e caimes T L
‘:&5— ¢

project. Construction of this sepment of the
perimeter roadway will necessitate demolition of
the remaining out-buildings near the irrigation
canals. Landscaping and paving of arcas adjacent
to completed construction sites will also be
accomplished.

Phase Il construction costs total $11,148.860 OF
this amount. $4,919,525 is estimated to be spent
on faculty/staff housing, housing support facili-
ties, and related infrastructure, leaving a met cost
0f $6.229,335 for new and renovated academic,
student housing and related improvements,

Program Element

A. Academic Space
® Ciassrooms & Offices

® Student Housing
® Student Dining

@ Outreach Housing
@ A.B.C Housing
@ D.E,F Housing

E. HMn;Suppurt
® Commercial Center
® Mosque -




5h

Phase II Development

B New Building Development
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PHASE IlI
DEVELOPMENT

Phasc Il design activity will commence in mid-
1989. As in the case of the prior phase, Phase I1I
will include an assessment of progress made on
Phase I1, and an evaluation of the need for reo-
rientation of the project Master Plan. Construc-
tion will begin, after contractor selection, in
spring of 1990 and continue until the end of
1993.

The final 20% of the Academiic space program
will be erected during Phase 111, including the
Animal Husbandry Faculty buildiog. The remain-
ing indoor reereation space will be built adjacent
10 the saccer ficld, and the Physical Plant Facility
will also be completed.

A final group of three student residences will be
constructed to provide accommodations for 170
male students. Renovation of the second existing
student hostel for use by 200 male students will
also be carried out.

Upon cumpletion of the program for student
housing, 400 male students will be housed in the
renovated hostels, while 500 male and 60 female
students will reside in newly constructed dwell-
ings. This total of 960 students to be housed on
campus represents 0% of the target enrollment
of 1,200 students at the end of the 10-year devel-
opment period.

60% of the A, B and C category housing (120
dwelling units). Upon completion, 200 A, B and
C units will be in place, accommodating approxi-
mately 80% of the fuculty and key staff.

Phase 11 construction costs total $8,591.000. A
major portion of this amount, sume $5,743.100,
is estimated for completion of the faculty hous-
ing colony, leaving a net cost of $2,847.900 for
the academic, student housing and related
improvements.

2
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Phase 1l will also see the completion of the fina? .

FUTURE EXPANSION
CAPABILITY

Although the three phases of development allow
coastruction of all buildings and other improve-
ments required by a 1,200 student enrollment
University. the Master Plan has been developed
in such a manner as to allow for considerable
development fiexibility in the years following
completion of the initial 10-ycar program.

Each of the academic faculties can be expanded
by the construction of extensions from 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 10 the west of the perimeter raud on land
reclaimed from the nullah. through a proposed
reconstruction of the nullah banks and back-
filling with apprupriate material. New student
housing can also be constructed in the eastern
portions of the campus at such time as it proves
to be desiruble to demolish and replace the exist-
ing hostels. Additional women students’ housing
can be located on the west bank of the nullah as
female enrollments increase.

Each of these potential **future expansion”* sites
is indicated schematically on the Future Expan-
sion Capability plan.
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This section presents detailed back-up for the
summary ¢ust estimates presented in carlier chap-
ters. In addition, the phasing of costs over the
ten-year development period 1s shown.

The cost figures presented here cover building
construction, on-site infrastructure, and other site
improvement costs. Specifically excluded are the
costs of furnishings, movable equipment, Lubora-
tory equipment other than built-ins., telephone
equipment other than communications distribu-
tion wiring, the cost of extending electrical ser-
vice (o the campus from off-site grid stations, and
the cost of nullah bunk reconstruction and recla-
mation and other **future expansion® Options.

The first tble presents, by Program Element, the
total gross building area for cach building or pro-
ErIm use type, times and average construction
cost per syuare meter. This yields an estimated
construction cost by Program Element in 1983
Dollars.

The second table presents annual cash flow
requirements (also in 1983 doltars) based on the
project phasing strategy presented in Chapter D,
for the entire project.

APPENDIX I

BUDGETARY COST
ESTIMATES

21,000
40,325
40,150
41,328
58,125
Scbtotal 206,925

’L&:&vl@mﬂmﬂ&rmﬁmﬁmdm

1,950
3,750
3,725
4,400
5,400
198

academic baildings (5,150 squere meters renovated

@ $150/square meter rather than pewly
constructed @ $300/square meter)
Subtotal 206,925

B. Academic Support
® Libaary 60,000
® Communications 17,150
Production
® Communications 3,775
Teaching
® Computer Center 4,500
©® Auditorium 7,200
® Coatinuing Education/ 16,200
Outreach Center
» Central Administration I6.3$Q N
Subtotal 128,175

19,225
5,575
1,600

350

425
, 615

Vl.Sm

1,525
11,650

$350

- 85,601,250

&773,508)
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$135
3155
$155

&

$ 570,000

$ 31,2%
$ s77.500
. $ 3300
'$ 105,000
$1,663,7%

$ 3,820,000
$ 375000
$ 335,000
S 405.000

553
353

NhLrevnnan
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'$262,500
$518,750

Program Element Ares
F. Iafrastructure &
Ske Work

® Roads & Lighting $ 520,000 § 555,000
@ Vehicular Ford 90,000 -
® Pedestriaq Bridge - 205,000
® Sanitary Sewage 225,000 175,000
System
® Water Distribution 400,000 300,000
® Powcr Substations 1,490,000 820,000
& Disriion s * )
® Telephone . :m(m 140,000
v soo.‘ntb .150,000°

® Landscaping, Paving
& Grading

NOTE: Costs exclude certain off-site infrastructure costs. such as extension of electrical power supply

to site. and equipment costs, such as telephone switching equipment couts, emergency power gencrator,
and similar items.

*In the event that adequate supplics of natural gas are projected to be available to the campus, the cost of
gas setvice installation will be approximately offsct by a reduction in the cost of providing electric
service.




(S

1984
1985
1936

1987

1988
1939
1990
1991
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PHASE 1

PHASE I PHASE Il TOTAL

Academic  Housing
Campus Colony

$ 2,840,455 $ 733,150
3,917,210 1,026,410

33788 879,780
1126215 293,260

$11,282,768
$2,932,600

Academic  Housing  Academic  Housing  Academic
Campus Colony Campus - Colony & Housing

—_ —_— _ _ 3,573,605

= — —_ —_ 4,943,620
$1.570,125 $1.229.875 — - 7,058,605
2,180,265 1,721,850 - 5,321,650
1,856,010 1475850 — — 3,331,860
622,935 491,950 $ S69.580 $1,148,620 2,833,085
- - 854,370 1,722,930 2,577,300
- — TM.975 1435775 2,147,750
- - NS 1435775 . 2,142,750
$6.2159,38 $2,847,500  B3e00

" 84,919,525 $5,740,109 13,995,228 .




The following iisting of landscepe malterials is
organized by function of application and is
intended to scrve as a source for sclection of spe-

APPENDIX I1

SELECTED LANDSCAPE
SPECIES

design phase. as well as a guide f- = initiation of

, cific plant types during the dctailed landscape

the on-ccmpus nurscry.

Acacia sp. Leguminosac
Albizia ol tin Leguminosae
Silk Tree
Siris T
Ficum’ eon Moracese
Gleditsia triacanthos inermis Leguminosae
Hoocy Locust
Jocaranda acutifella Bignoniacese
¥
Meliaceae
Oleaceae
Platanscese
et

(12m)
0
(i5m)
P
(20m)
m'
(6m)
%0
(30m)
'
(20m)
S0’
(I5m)
0
(!5m)
'
(20m)
80
(25m)
25
{8m)
m'

- :{6m)

Yellow fragrant flower, low water
requirement.

Good shade, beautiful flowers,
umbrella shape.

Good shade tree.
Briliiant cluster of pink flowers,
small tree,

Very large, dense shade, serial
roots and wide spreading.

Fine texture, light shade, broad
habit.

Bluc/violet bell-shaped flowers,
Fine texture, lilac fragrant flower,
good shape,

Low water requirement, fong-
lived.

Medium texture, interesting bush,
good shape, brosd spreading.

White fragrant flower, fine texture,
light shade.

Large yellow flower before leaf,
stmal] tree,

Name Family
{] Convolvulaceae
Aspanagus Fern
Hedern canariensis Arnlisceae
Algerian Ivy
Ipomoea Convolvulaceae

pes-czprae
Goats Foot Morning Glory

Lantana montevidensis Verbenaceae
Trailing Lantana

Lirlope muscari Liliacese
Lily Turf

Lampranthus spectabiis Aizoacese
Muunbryanthmmm sp.
Caprobrotus

Tce Plant

Rosmarinos officinalis Labiatae
prostrata
Prostrate Rosemary

1
(.3m)

1z
(-3m)

2

,(-Sm) .

Remarks

Vine or ground cover.
Vine or ground cover.
Vine or ground cover.

ide-spreading. good for
banlu lavender flower year-
round.

Fine textured tub material,

Full sun, no traffic succulent.

lnw-pwinl.ﬁnetenwul
plant for foll sun. - -




Fast-growing, large tree to line capensis

rosdways. Cape Honeysuckle

Many colored, medium-high Trachelospermmum

screen, may be clipped for hedge. jasealododdes * .
Star Jasmine

Low red to white flowering screen o

or hedge. Wisteria sineasis
“hinese Wisteria

Medium hedge with fragrant

flowers.

Tall hedge and windbreak, white 0

ted color. .

Very fagrant evergreen hedge.,

Yellow flowering, medium hedge.

"White frzgrant flowers, medium e
hedge. some light shade.

Druught tolerant, yellow
fragrant flosvers.

Drought tolerant, white to red
rose-type flower. -

Mounding, light purple flower.
Wide spreading, lavender
flower, year round.

Sprawling creeper with pink
Morning Glory-type flower.

Succulent, rmam, ~olcy,

Stze

20’
(6m)
2°
(6m)
2
(6m)
10’
(3m)
0
(3in)
10’
(3m)
15’
(4m)

28
(8m)

Remarks

Salir.n cobced flowes,
soramer/iall.

Whitz Jragrant flotvers, coerse
wxture.

Many colored cultivars.
Yellow funncl flowers, sun or;
light shade.

Red ang wmite bi-colored,
creeper for sun or shade.

Glossy leaf, orange-red
flowers.

White fragrant star flowers.

Medium texture, lilac cluster of
flowers for sun or light shade.



