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PROGRAM

The following program, revised August 8, 1960, is that furnished by
The University. This program has been met with minor modifications
agreed to by the University and the Architect:

BUILDING PKOGRAM IN GROSS SQUARE FEET PER STAGE

Stage Stage Stage Total
I II ITI I, IT, TII
Administration T.677 0 0 TR &% T
Academic 16,7689 3,538 14,158 37,462
(10,461 converted
from Stage I Library)
Library 10,461 32,563 33,750 76,774
(Stage I Library
converted to
Acad. use)
Science 36,308 5,461 20,365 61,807
Physical Education 1,700 59,186 16,950 77,836
Union 0 23,560 24,050 47,610
Maintenance 0 12,325 0 L2ym 2o
Temporary Lounge
and Kitchen Facilities 3,846 0 0 3,846
Totals 79,761 136,633 109,274 325,437

(plus 10,461
converted)



KEVISED =TAGE T PROGKAM
August 8th, 19260

Part 1
NOTE:  Asterisks (i) indicate spaces 1o be air conditioned initially
or provision made for future air conditioning.
A. ADMINISTRATION SPACE: Square [leet
1. General Lobby 2504
2. a) Director's Reception and Secretary 2003
b) Inner Office 2004
3. a) Dean's keception and Secretary 2003
b) Inner Office - ‘ 2004
4. a) Assistant Dean’s keception and Secretary 200
b) Inner Uffice 2004
S Executive Conference koom for 30 Perscns 8504

6. a) Business and Kegistraris keceptiocn and

Secretaries 9004
b} Inner Office - Kegistrar 120
¢) Inner Office - Business Manager 1203
7. a)} Adviser to Men Students' Reception and
Secretary 150
b) Inner Office 1001
8. Rest Area - Men 754
9, Rest Area - Women ‘ 754
1G. Toilet 15
. Office Supply Room 185
k2. Office Machine, Records and Files Room 400
13. Storage Room for kecords and Files 400

14. a) Maintenance and Building Director's keception
and Secretary (located in basement-130 sq.ft.

total) 75%(t%ken at
1 /0y

A L

£l

b} Inner Office {(located in basement-1i30 sq.ft,
total) 73% ¢ taken &%

r

Net Totai (65%} 4,990

Circulation, toilets, Wails, Service, |
etc. (357} 2,687

Gross Total (1007 ) it T




REVISED STAGE 1T PROGRAM
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Aupusy 8, 1t
Peape 2
ACADEMIC S”°ACE: Sguare Feet
1. Lecture kKoom with platiform {(canacity 250
stadium seatinp) ' 3,000
2. Lecture Room - (capnacity 100) 1,600
3. lLecture Room - (capacitiy 100) 1,600+
4, Lecture kRcowm - (capacity 5uU) 1,000
5. Lecture koom -~ {(capacity 50) 1,000
6. Classroom - {(capacity 32) 800s:
7. Classroom - (capacity 32) 800s:
8. Language Laboratory - (capacity 40) 1,000
9. a) English Chairman's Office 1504
b) Instructor's Office 1004
c¢) Instructor's Office 1004
d) Instructor's Office 100
10, a) Math., Chairman's (ffice 160+
b) Instructor's Office 100+
c) Instructor's Office 1004
11. a) Language Chairman's 0Office 150+
b) Instructor's Office 100s
c) Instructor's Office 1003
d) Instructor's Office 1003
12. a) Humanities Chairman's Office 1504
b) Instructor's (ffice 1002
13. a) Social Sciences Chairman's Office 1504
b) Instructor's Office 1003
14, Secretarial Pool 3003+
Net Total (65%) 12,850
Circulation, Toilets, walls, service,
etc. (35%) 6,919
Gross Total : (100%) 19,769
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L1 BRAKRY H0ACE: Square leet

Ihe space used lor the Library at inls stare will be converted
t¢ Academic use at Htave (1. Ghe soace allocetion for the
Stove I'T development will be:

Lecture koom (capacity 100) 1,600
Lecture Room - (capacity 1Uuj 1,600
Lecture koom -~ (capacity 50) 1,000:
Lecture kKoom - (capacity 5uU) 1,000:
Lecture Room - (capacity 50) 1,000:
vaculty (ftice 100+
lFaculty Office 100+
fFaculty Office 100
ifaculty Office - 100::
Faculty Oflice 100-¢
Facalty Office 100::

“tage IT - Academic - ret fotal {859 6,800

Lirewlation, Toijets, wWall, Ssrvice, etco, i) Bn861

Stage Il - Academic - Gross Tolal (A100% ) LD, 481

A temporary measure tnis soace will be ndsated so &8s to
wavide tne {following Library space Loy niave
1. keading Areas: 7,000
a) History keading Area
bh) General and ifiterature wxeadin: Aresz
¢) Social sciences kesding Area
d) Science and Technoloey keadine
e) Reference Area
f) Periodical and Mewspaner keading Area to be
separated from one another by bookstacks,

The areas torether should have a canacitv of 200 readers

and 30,000 volumes, l!lsing a standard of 25 sq.ft. ner reader
and 15 volumes per sqg.ft., the area of the readin~ and stack
snace will total 7,000 sq.ft. (5,000 sq.ft. ninsg 2,000 sn.11,),

B B H B e e e
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REVISEID STAGE I PROGRAM
August 8, 146U
Pare 4
LIBRARY SPACE (cont'd) Square Feet
2. Lobby, Circulation Desk Aree and Catalogs 4003
3. 0Office with working Librarv with Science
and Bibliography Collections 2003
4. Work Koom 3504
5. Supply Koom 100

6. Typineg Room (located in hasement -
100 sq.ft. total)

7. Audio-visual Fquipment koom (located in
basement-150 sq.ft. total)

8. Book store (located in basement-100 sq.ft.

50 (taken at

272}

75 (taken at

1/2)

50 (taken at

total)

e N
Net Total (80%4) 8,225
Circulation, Toilets, Walls, d>ervice, etc., (20%4) 2,086
Gross Total (100%)10,281



REVISED STAGE I PKROGRAM
August 8, 1860

Page 5
SCIENCE >PACE: - Square Feet
1, Classroom - (capacity 64) 1,600
2, Classroom - (capacity 32) 800:
3., Classroom - (capacity 32) 800+
4, Chairman's Reception and Secretary 150
aj) Inner Office 1503
§. Instructor's Office 1003
6. Instructor's Office 1004
7. Instructor's Office - 100
8. Instructor's Office 100:=
9. Instructor's Office 100
(may be postponed to a later stage for
budgetary reasons)
10. Instructor's Office 100s:
(may be postponed to a later stage for
budgetary reasons)
11. Instructor}s Office 1004
(may be postponed to a later stape for
budgetary reasons)
12. Instructor's Office 100::

later stage for

o

{may be postponed to
budgetary reasons)

13. a) Chemistry or Biology Laboratory {eapacity 32) 1,900
b) Storage Room 400
c¢) Preparation Room 400
d) Chemistry or Riology Laboratory (capacity 32) 1,200

14.. a) Chemistry or BRiology Laboratory (capacity 32) 1,200
b) Storage Room 400
c) Preparation Koom 400
d) Chemistry or Biotogy Laboratory (capacity 32) 1,200

15. a) Chemistry or Biology Laboratory (capacity 32) 1,200
b) Storage koom 400
¢) Preparation koom 400
d) Chemistry or Riolopy Lahoratory (capacity 32} 1,200
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REVISED STAGE I PROGRAM
August 8, 1460

Pare 6
LUTENCE S PACE: fEpmit? o) _ square ieet
16. a) Chemistry or Nieclogy laboratory -
(capacity 32) T, 200
b) Storage koom 400
c) Preparation koom 400
d) Chemistry or Biology Laboratory -
toapacity  32) 1,200
17. a) Physics and (General Science Laboratory -
(capacity 32) 1,800
b} Storage Roonm 400
¢) Preparation koom 400
d) Physics and General Science Lahoratory -
(capacity 32) 1,800
18, a) Drawing Laboratory - (capacity 32) 1,200«
b) Connecting Office 150
19. Balance Room 300
20. a) General Storeroom 800
Receiving, etc. with freight elevator or
dumbwaiter to 100 sqg.ft. storeroom on
each floor (not included in saquare footape)
b) Adjoining (ffice, Storeroom Manager L 50
21. Science Work Shop 400
22. Greenhouse 300
Net total (687) 23,600

Circubatiem, Teilets, Walls, SepviCe,etec. (887) 13,708

Gross Total (109 ) 36,308



REVISED STAGE I PROGRAM

Aupust 8,
Page 7

E. TEMPORARY PHYSICAL EDUCATICN SPACE

1. a) Men's Locker Koom and Dressing Area
(200 lockers) (located in basement «
600 sqg.ft, total)

b) Shower and Drying Rooms
(located in basement - 260 sq.ft.
total)

2. a) Women's Locker Room and Dressing Area
(200 lockers). (located in basement -
680 sq.ft. total)

b) Shower and Drying Rooms
(located in basement - 260 sq.ft.
total)

3. Equipment Storage Room
(located in basement - 410 sq.ft. total)

Net Total (65%)
Circulation, Toilets, Walls, Service,

etc. (35%)
Gross Total (100%)

F. TEMPOKARY LOUNGE AND KITCHEN FACILITIES:

1. Lounge and Kitchen
(located in basement - 5,000 sq.ft. total)

Net Total (65%)

Circulation, Toilets, Walls, Service,

etc, (35%)

Gross Total (100%)
a ¥ a

1560

Sguare Feet

300 (taken at 1/2)

130 (taken at 1/2)

340 (taken at 1/2)

130 (taken at 1/2)

205 (taken at 1/2)
1,105

595

1,700

2,500 (taken at 1/2)
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GEORGE MASON COLLEGE

Revised Program for Stages IT and III

August 8, 1960

Note that air conditioned spaces are not indicated




ADMINISTRATION SPACE:

STAGE 1T
No new construction

STAGE IXI
N¥o new construction

REVISED PROGRAM FOR S5TAGES IT AND IIT
Aupust 8th, 1560
Pagpe 1
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REVISED 2ROGRAM FOR STAGES II AND III
August 8, 1960

Pace 2

ACADEMIC SPACE: Square Feet

STAGE II
10,461 sq.ft. converted to Academic use from Stage T Library.

Lecture Room with platform - (capacity 200)(stadium seating) 2,300

Net Total (65%) 2,300
Circulation, Toilets, Walls, Service, etc. (35%) 1,238
Gross Total (100%) EfEEE
Stage III _
Eec%ure Room -~ (capacity 100) 1,600
Lecture Room - (capacity 100) 1,600
Lecture Room - (capacity 50) 1,000
Lecture Room - (capacity 50) 1,000
Seminar Room -~ {(capacity 25) ~ Th0
Seminar Room - (capacity 25) 760
Seminar Room - (capacity 25) 750
Seminar Room - (capacity 25) . 750
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office 100
Instructor's Office : 100
Net Total (657) 9,200
Circulation, Toilets, Walls, Service, etc. (357) 4,955
Gross Total (1007) 14,155
| - 11 ~



REVISED PRUGRAM FUR

August 8th, 1960
Pzpe 3

LIBRARY SPACE:
STAGE 11
100,000 Volume Stack Area © 15 wvol./sq.ft.
keading Space - (capacity 500)
Librarian Space, Offices, Contral Counter, etc.
Net Total
Circulation, Toilels, Walis, Service, etc,

Gross Total

STAGE IIT
100,000 Volume Stack Area & 15 vol./sg.ft.
keading Space - {(capscity Tau)
Visual Aids, Offices, etc.
Net Total
Circulation, Teoilets, Walls, Service, etc.

Gross Total

S 1)
Aaad

STAGES II AND IR

(65%)
{35%)
(100%)

(807)

(20%)

(16507%)

Square Feetl

6,666
12,500

2,000
21,166

11,397
32,563

6,667
17,500

2,833
27,000

6,750

33,750

o N Ty O T T T T T T T T T T T



REVISED PROGKAM FOR STAGES
August 8th, 1960

fage 4
SCIENCE SPACE:
STAGE I1
Lecture pemonstration Auditorium -~ (capacity 200)

(stadium seating)
Adjoining Preparation Room - Biology
Adjoining Preparation Room -~ Chemistry
Adjoining Preparation kKoom - Physics
Classroom - (capacity 32)
Net Total

Circulation, Toilets, Walls, Service, etc.
Gross Total (

P~
W
LA
ESRCRN
Nt Vg Nt

STAGE XTI

Lecture-Demonstration Room - (capacity 200)
Adjoining Preparation Room
Adjoining Preparation Room

Lecture-Demonstration Room - (capacity 100)
Adjoining Preparation Room

Lecture-Demonstration Koom -~ (capacity 100)
Adjoining Preparation Room

Laboratory (capacity 32)

(capacity 32)

Laboratory

t

Laboratory (capacity 32)
Laboratory - (capacity 32)
Storage koom
Storage Room
Executive Office
Reception and Secretary

Inner Office

Inner Oifice
Instructor's Office
Instructor's Ui fice
Instructor's Uffice
Instructor's Office
Instructor's Office
Instructor's Office

Net Total

(65% )
Circulation, Toilets, hwalls, Service, etc. (35%.)
Gross Total (100% )

- 13 -

IT AND III

square Feet

2,300
150
150
150
800

3,550
1,911
Jy

2,300
150
150

1,600
200

1,600
200

1,200
1,200
1,200
1,200
600
600
150
150
120
120
100
100
100
100
100

100



REVISEL PEOGRAM MOR STAGES II AND IIX
August &th, 19060

Page 5
PHYSICAL ULLUCATION SPACE: Square Feet
STACH II1
Men's Locker Room and bressing Area (800 lockers) 2,400
Shower and Drying Rooms 390
‘Women's Locker Room and Dressing Area (800 lockers) 2,720
Shower and Drying Rooms 390
Cage w/2000 Spectators 36,000
Office Space | 700
Equipment Storage Space 1,790
Net Total (75%) 44,390
Circulation, Toilets, Walls, Service, etc. (25%) 14,796
Gross Total _ (100%) 59,186
STAGE III
Equipment Storage : 1,300
Team Lockers 3,000
Indoor Pool 100' x 65! | 64500
Net Total (65%) 11,000
Circulation, Toilets, Walls, Service, etc. (35%) 5,950
Gross Total (100%) 16,950

= 14 =
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Yage 6

CAZIPIS UNLOK GPALL :

HTWGE ILE
iacultly Lounge
Lunch loow to serve 500 at one tinme
Kitlchen
Liudent Lounge
“et Total
Circulation, Toilets, 7alls, Service, clc.

Gross Tolal

STAGE IIX
Student Lounge
'aculty Lounge
sunch I'oonm to serve 500 at one iime
Kitchen
aet Total
Circulation, Toilcts, Walls, Serviee, e¢tc.

ross Total

- =

CIAGLL IL AND I1I

Square l'eet

600

9,000

2,700

3,000
(65%) 15,300
(35;0) 8,260
(1005%) 23,560

3,000

600

9,000

3,000

(65%) 15,600
(35%) _8,450
(100:) 24,050



REVISED PROGRAM TPOR STAGES IT AND IIX

August 8th, 1960

Paze 7
MAINTENANCE SPACE:
STAGE II
Shopé Approximtely
Truck Storage Approximately
Equipment Storage 'Approxinately
Net Total (65%)

Circulation, Toilets, Walls, Service, etc,(835%)

Gross Total (100%)

- 16 =

Square Ieet

3,500
1,500
3,000

8,000

4,325

12,325

-
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REVISED PROGRAM STAGE IV
August 8th, 1660
Page 1

It is anticipated that the indicated auditorium of
approximately 20,000 square feet would be needed.

A chapel might also be erected at this stage.



DESIGN ANALYSIS 1.

Site Development:

Extensive study of the site, survey and geological data pertaining
thereto, in consultation with Anderson, Beckwith and Haible and
Holland Engineering, has resulted in the arrangement shown by the

Master Site Plan,

The Town of Fairfax has recently built a new Princinal street, named

University Drive, through town terminating at a point on the north

boundary of the site as indicated and, upon the start of construction
of this nroject, they plan to extend this new street along the north

line of the site to Chain Bridge koad (koute 123).

Af ter study and consultation with Town, County and State officials,
and af'ter consideration of the direction from which a large, if not
the largest percentage of enrollment would come, it became clearly
evident that the main approach to the site is via this new University
Drive. The future widening of Chain Rridge kKoad and development of
other traffic ways south and west of the College will demand a second
approach to the site from Chain Bridge Road. The road pattern is thus
arranged for accomplishment of this second approach road at the Stage

I1 development of the College.

Together with the apnroach roads, the princiral site circulation is hy
means of a loop road in order to serve the various elements around the
ultimate building complex independently, allowing room for expansion

beyond that forseen at this time. This loop connects all parking, and

service roads connect the service areas as indicated.
facilities for activities involving participation by the nublic have

- 18 -
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DESIGN ANALYSIS s

been arranged to afford maximum access by such public without having

to cross the circulation of Campus activity.

The buildings are so dispersed as to assign the main branches of the
curricula by buildings, so composed and related to each other as to
facilitate proper instructional activity in the most favorable
environment possible, Maximum attempt has been made to create a
complex which affords pleasant courts and gardens, and interesting
vistas and mass compositions from a maximum number of positions in

and around the grounds and various courts.

A minimal amount of landscape planting is contemplated in the Stage

I program for economy reasons, However, it is expected that only a
minimal amount of grading will he done in Stage I allowing for a
maximum amount of the natural growth on the site to remain until such

time as further development takes place.

The bulk of the car parking (500 in Stage I, 3000 ultimately) has

been arranged to the east and northeast portions of the site where the
terrain slopes off to the east. ‘These slopes provide opportunity to
semi-hide the parked cars from the buildings, . Such hiding is further
advanced by means of leaving some of the natural growth, supplemented
by new materials to be planted in the areas where srading would destroy

na tural gcrowth,

The building conmplex arrangement and orientation has come about as a
result of studies involving several intertwined considerations, These
soughi to achieve reasonable and losical use of land, and maximum
economy in site grading and utility lines, and at the same time to
acfenplish the waXimum in vardety, fhterest and beauyity frot the total

- 19 -



DESTGN ANALYSTS 3.

composition of buildings and vrounds.

Huilding Design:

As in all building design, the exterior form of these provosed buildings
generates from and is a direct reflection of the simple concrete
structural framing system proposed, and a direct reflection of the
plans and the function of the various rooms. Effort has also been
made to reflect the materials and scale that Thomas Jefferson employed
in the University buildings at Charlottesville. Further, since the
design expression made in Stage T will establish that for the entire
development in the years to come, considerable study has been made and
care taken to create a design with Collepe character, one with the
same kind of freshness, straight forwardness and honesty of nurpose

as found in the Jeffersonian works at Charlottesville, yet one of

simplicity, nermanence and economy.

The materials then are brick with white or off-wnite trim of white
vinyl coated smooth concrete, enameled steel windows and mssonry panels,

These materials are inexpensive, yet relstively maintenance free,

Preliminary structural investipations of structural {raming systems
indicate that concrete construction with concrete plate slabs will
be the most economical and lovrical method of building. This frame
would then he enclosed with brick znd the panel-window assembly

indicated above.

slonine roofs have heen emnloyed in order to nrovide attic snaces for
housing the various nieces of unsichily mechanical equipment., And
what with the extremely hot and humid summer climate of tae Washincoton

= MY =
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DESIGI ANALYSIS 7 4

arez, thesz roofs have he=n raised approximately 18" above the cap
slabs as indicaied to effect an umbrella-like arrangement for
circulating natural breezes under them throucsh screcned louvers or
oerilles. Itixhaust and intake ducts would also terminate through

portions of these louvered or grilled attic enclosures,

Mechanical Design:

Preliminary mechanical studies by engineering consultants, Paul L,
Geiringer & Associates, enpaged for the purpose, have led to the
provision for a year-round airconditioning and controlled humidity
system, as the hot, humid summer weather of the Washington area makes
cooling during this period a "must™ in order for this institution to

compete with other colleges of the area which are now so airconditioned.,

Preliminary elecirical studics in consultation with the power and
telephone companies have led to the provision for high voltage under-
ground electric service from Chain Bridge Road and underground
telephone service from University Drive, Distribution within the

building complex will bc underground also.

See detailed engineering report following the Outline Specifications
hereinaf ter for the details of studies and recommendations by the

consulting mechanical enginecrs.,




KECOMMENDATLONS P

Site:

(1) That test borings, soil percolation and ground water temperature
fests be authorized as soon as nossible in order that detailed
structural znd mechanical investigations, necessary to proper

development of these facets of the nroject, can be advanced.

(2) That, in view of the fact that the topograpnhic survey prepared

bv the Virginia Department of Highways is based upon aerial inter-
polative methods and may therefore contain inaccuracies, a field check
be made, énd if found necessary, a complete topographic Survey based

upon field instrumentation be authorized as soon as possible.

(3) That, in view of the favorable one cent ($0.01) per KW electric
power rate available to the State which makes electricity competitive
with coal and gas, heating be accomplished by means of a heat pump
system and that in view of the hot, humid summer climate of the
Washington metropolitan area, the cooling cycle of the heat pump unit
be employed, all in accordance with the mechanical engineering

recommendations by Paul L., Geiringer & Associates bound hereinafter.

Note: All three of the above recommendations were approved by the

State and have been or are being performed.



OUTLINE SPECIFICATIONS l.

Excavation, (radinpg: Per contour nlan 1o extent necessary for Stage

I only.

Footings, Foundations: keinforced concrete per ACI, CRST standards;

as «determined by structural engineering and design.

Exterior Walls: Face brick masonry with white vinyl coated concrete

columns, other trim; masonry spandrel panels.

Floor, Stair Construction: Cround floor slabs of Concrete on membrane,

on gravel capillary bed; upper floors of reinforced concrete per ACI,
CkS1 standards; as determined by strucutural engineering studies and

design.

Roof Construction: Combustible frame and deck with slater's felt

and slate shingles. (Alternate for concrete shingles) (Alternate for

incombustible frame and deck).

Partitions: Masonry non-hbearing, exposed and painted or plastered in

various locations as required by detailed requirements to be determined

later,

Floors: Kesilient tile on concrete throughout excent in corridors,
stairs, toilets, locker rooms, special areas to he determined from
detailed requirements, Terrazzo in corridors and stairs, terrazzo

and/or quarry tile in toilets,

windows: Factory enameled steel sash with neoprene gasketed ventilating

sections,

= e =



OUTLINE SPECIFICATIONS 2,

Clear glass all openings except iﬁ special locations which would require

special glass.

Utilities: Storm and sanitary lines and structures per Fairfax County
and State codes, Water service per water company, Code requirements;
main sized for ultimate development; hydrants as required by County,
State and insurance regulations., Electric and telephone service per

power company, telephone company and Code requirements, regulations.

Plumbing: Per State, County Codes, best engineering practice, per

engineering report bound herewith.

Heating, Ventilating, Air Conditioning: Heat pump system, supplying

year-round humidity controlled air heating (and cooling for certain
areas), supplemented as and when necessary with convected heating under
windows, Mechanical ventilation as required to meet detailed
requirements in various spaces. All per engineering report bound

herewith.

Electrical: Per National Electric Code; per engineering renort bound
herewith, Alternate bid for inclusion of conduit for future paging

system,

Koads & Walks: Medium duty standard highway specification bituminous

pavements with gravel shoulders for all roads and parking areas shaded
in yellow on site plan. (Alternate for adding concrete curbs and
gutters). Scored concrete with brick insert pattern as indicated for

all walks throughout,
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HEATING, VENTILATING, AIR CONDITIONING

PLUMBING, AND ELECTRICAL SERVICES

for

THE GEORGE MASON COLLEGE

NORTHERN VIRGINIA BRANCH OF THE UNIVERSITY OF VIRGINIA

* * * *
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COMNTEBHNTS

INTRODUCTION

GENERAL

PRELIMINARY RECOMMEHDATIONS

PART 1 = HEATING, VENTILATING AND
AIR CONDITIONING

PART II - ELECTRICAL SERVICE
PART III - PLUMBING SERVICE
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I NT R ODULCT ]I ON

The following preliminary report presents our
initial investigation of utility requirements for
the George Mason College of the University of
Virginia,

The information contained in this report, as
well as the conclusions which have led to this outline
design and outline specification, are based on pre-
liminary data supplied by Saunders & Pearson, Archi-
tects; the Governor®s Office of the Stete of Virginia,
and utility companies which would supply basic
utility services at the Pairfax, Virginia, site,

The purpose of this report is to give direction
to the engineering work which will be required for
the successful conclusion of the design stage of
this project,

Upen approval of this Preliminary Qutline Design
and Specification by the Architects, it will be poss-

ible to proceed with the final engineering,
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The Master Plan for George Mason College shows
the expansion of the College in several stages, ot
phases, At present, three or four stages are
planned, The firet stage comprises five buildings
which will form the nucleus around which the future
college will expand, It is foreseen that, as the
college gtuks. a central heating plant might be
installed in a service area apart from the academic
sections, where the shops of the physical plant
would also be housed, Later, still other facilities
may be added,

On the other hand, notwithstanding the overall
future size of the college expansion, the present
thinking has to deal primarily with the first stage.
A solution must be found which is self-sufficient and
economical for a number of vears, and which still
permits later integration in an overall scheme with

a minimum of cost.
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PRELIMINARY RECOMMENDATIONS

HEATING, VENTILATING AND AIR CONDITIONING

Lo Primary Heat Source

A heat pump system for heating and cooling purposes
is recommended to carry the base load because of its great
advantages in flexibility and operating economy, with a
standby and peak=load auxiliary to meet the maximum demand.
This preliminary recommendation is subject to more detailed
data and economic analysis, particularly in regard to the
well water availability at the site, which would be preferred
for a heat pump installation, |

2. Secondary Interior Air Distribution

A dual duct, high velocity air distribution system is
recommended for circulation inside each of the buildings.
Individual room control will be by thermostically controlled
mixing boxes.

3. Fan Room

A fan room located in attic space of each building will
supply air to the rooms, with perimeter heating to reduce
cold downdrafts, particularly in spaces with large glass areas,

4, Ventilation

Ventilation will be controlled and introduced at the fan

room to take full advantage of regenerative heat exchanger,
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Accessories

An air-to-azir regenerative heat exchanger in each

fan room is recommended to increase system efficiency.

ELECTRICAL SERVICE

1,

Overall Power Distribution System

Capacity required for Stage 1 is apnroximately 500
Kva.

Primary service voltage is 7200/12500 wye, 3 phase
grounded neutral,

Site distribution voltage is 2400 delta, 3 phase,
Utilization voltage within buildings is 120/208 wye,
3 phase, grounded neutral.

Use underground distribution feeders,

Capacity required for future Stages 11, 111 and 1V
will be approximately 1000 KVA additional; all other

factors b, ¢, d, & e will remain the same,

Interior Electrical System

Loads to be determined when design criteria, e, g.
type and location of lighting fixtures, become
available,

National Electrical Code, together with local codes
where applicable, to be regarded as minimum standard,
Use 208 volt 3 phase motars,
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33 Exterior Area Lighting Svyvstem
a., Power supply fromradjacent building sources,
b, Minimum area lighting to be provided under
Stage 1,
c, Time switch control,

4. Communications and Signaling System

a, Reguires further study and conference with the
University to analyze exact requirements,

PLUMBING SERVICES

: Water Distribution System

The use of a single metered service 1line and a
water distribution system between buildings is recommended,
Either brass or copper piping and fittings are suggested
for interior water distribution,

2 Drainage System

A sanitary house sewer system of cast iron bell
& Spigot pipe and fittings should be provided and only
a limited storm sewer system primarily serving the asphalt
surfaced parking lot shall (at least initially) be in-

stalled,
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vided local code and Fire Underwriters requirements are
thereby fulfilled,

Sre Miscellaneous

Laboratory fixtures and equipment require determina=-
tion prior to establishing final plumbing requirements.
Future pool drainage and pocl sanitation depends upon size

and design of pool,

3. Gas System

Provided a municipal gas main is furnished to the

site at the utility company's expense, a gas distribution

system is favored over the use of bottled gas both from

the standpoint of future expanding requirements as well

ag from the point of view of reliability, .

4, Fire Protection System

A system of fire hydrants located close to buildings

on the Campus in combination with wall=hung soda-acid type

hand fire extinguishers inside buildings is suggested pro-

y
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_PART I

HEATING, VENTILATING AND AIR CONDITIONING

In multi-building projects a degree of central-
ization becomes possible, with location of heat
gene;ating equipment at a central point convenient to
the cluster of buildings being served, As the size
of a project increases, the advantages of centraliza=-
tion become more apparent with a few large units in
a single central heating plant replacing numerous
small units scattered over a sizable area, The size
of the plant generally dictates whether or not can-
tralization of the primary system is advantageous,

Por the ultimate phase, a central heating plant
is recommended in the physical plant area, reserved

for this purpose in the MasterPlan, The Master Plan

shows the stages in which the College will be expanded,

However, it is presently unclear what timing is pro=-
posed for the various stages, Our present thinking

has to be concentrated on the most favorable solution

for the first stages only, but should be compatible with

the general scheme applicable to the entire College,
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PART 1

HEATING, VENTILATING AND AIR CONDITIONING

In multi-building projects a degree of central~-
ization becomes possible, with location of heat
gene?ating equipment at a central point convenient to
the cluster of buildings being served, As the size
of a project increases, the advantages of centraliza-
tion become more apparent with a few large units in
a single central heating plant replacing numerous
small units scattered over a sizable area, The size
of the plant generally dictates whether or not cen-
tralization of the primary system is advantageous,

For the ultimate phase, a central heating plant
is recommended in the physical plant area, reserved
for this purpose in the MasterPlan, The Master Plan
shows the stages in which the College will be expanded,
However, it is presently unclear what timing is pro-
posed for the various stages. Our present thinking
has to be concentrated on the most favorable scolution
for the first stages only, but should be compatible with

the general scheme applicable to the entire College,



3, Gas System

Provided a municipal gas main is furnished to the
site at the utility company's expense, a gas distribution
system is favored over the use of bottled gas both from
the standpoint of future expanding requirements as well
as from the point of view of reliability,

4, Fire Protection System

A system of fire hydrants located close to buildings
on the Campus in combination with wall-hung soda~acid type
hand fire extinguishers inside buildings is suggeated pro=-
vided local code and Fire Underwriters requirements are
thereby fulfilled, |

S Miscellaneous

Laboratory fixtures and equipment require determina-
tion prior to establishing final plumbing requirements,
Future pool drainage and pool sanitation depends upon size

and design of pool,
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PART 1

HEATING, VENTILATING AND AIR CONDITIONING

In multi-building projects a degree of central-

ization becomes possible, with location of heat
generﬁting equipment at a central point convenient to
the cluster of buildings being served, As the size
of a project increases, the advantages of centraliza-
tion become more apparent with a few large units in
a single central heating plant replacing numerous
small units scattered over a sizable area, The size
of the plant generazlly dictates whether or not can-
tralization of the primary system is advantageous,

For the ultimate phase, a central heating plant
is recommended in the physical plant arcea, reserved
for this purpose in the MasterPlan., The Master Plan
shows the stages in which the College will be expanded,
However, it is presently unclear what timing is pro-
posed for the various stages., Our present thinking
has to be concentrated on the most favorable solution
for the first stages only, but should be compatible with

the general scheme applicable to the entire College,



GENERAL CONSIDERATICNS

Analysis of a heating system for a new group of
buildings - or conversion of an existing heating plant to
incorporate latest technolegical improvements - invariably
concerns itself with the economics of the project. While

there may be peripheral considerations, the final gelec-

tion or improvement of the pilant must be based om procuring

the greatest return for the money spent,

A logical investigation must consider the following
factors: the required investmcnt,.dnerating tosts, and
space reguirements, Each of these fﬁctmts must be con-
sidered as they apply to the various alternate systems
available,

A, Investment

Proper appraisal of investment costs requires a suffi-
ciently complete initial survey to show the wvarious
technically feasible systems, Actual investment costs
can then be estimated with a high degree of accuracy for
each of the alternates which appear technically sound,
Finally, iavestment costs will have to be determined on
the basis of expected life of each of the alternate

systems under consideration,
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B, Operating Costs

In the category of operating costs, initial conside
eration nmust be given to fuel selection. There aAre
four common fuels available; gas, fuel 0il, coal, and
electricity., Because of an extremely favorable electric
rate under a basic agreement between the Commonwealth of
Virginia and the Virginia Electric & Power Company, elec=-
trical energy, which can genérally be summarily dismissed
as an economical fuel, must be given serious consideration,
along with the more conventional fuels,

1, Coal

Information from State authorities quotes cosl

costs of $9,25 per ton delivered to a rail siding in
Vienna, Virginia, Local trucking to the Fairfax site
would average approximately $1,50 per ton, Site handling
and ash removal charges add approximately $0,17 per ton
of delivered coal, This gives $10.92 per ton which, on
the basis of 13,000 Btu/lb, is equivalent to 26.0 x 109

Btu, With a boiler efficiency of 80%, we arrive atg

10,92 = 30,53 per million Btu of
0,80 x 26,0 x 10° boiler output,



2. No. 6 Puel 0il

Price of No, 6 o0il is $0.0889 per gallon which,
on the basis of 0.13530 x 10ﬁ Btu per gallon and 81% boiler

efficiency, gives:

0.0889
B.81 x 0,135 x 10°= $0.73 per 1&6 Btu of boiler output.

3. Gas
Gas rates follow 2 sliding scale based on the local

nonthly consumption and therefore vary depending upon
demand. There is algo a summer Yair conditioning" rate
which provides more favorable rates during periods of low
system demand., PFor computation, we have used as a base

the price Lf gas if the monthly consumption is 6000 therms
(600 x 10ﬁ Btu). On this basis, the winter rate would

be $0.1080 per therm, With hoiler efficiency of 82%, we

get:

0.1086
0.82 % 0.1 x 10° $1.32 per million Btu of boiler

output

4, Blectricity

The basic agreement between the Commonwealth of
Virginia and the Virginia Blectric & Power Company pro=-

vides a rate of 1¢ per Rw hr for State agencies with

.



installations having a demand of 25Kw or more. The
George lMason College will undoubtedly be served under
this agreement.

This favorable rate gives added interest to electric
resistance heat or a heat pump installation, At 1f per
Kw hr, energy is available at $2.93 per million Btu, Even
with transmission efficiency of 100% for resistance heat-
ing, the cost would be the full $2,93 per million Btu of
delivered heat:, Hence, resistance heating can be eliminated
from considerfation, However, the heat pump, based on
coefficientsd of performance of 3.0 or above, gives the

following heating costs per million Bitu delivered heat:

Coefficient of Performance Hentins Cast.fll}6 Btu

0,837
0,733
0,586
0.489 .

« 0 $0.977
D

O B LW
.
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Summary: Cost of Heating pepL;D6 Btu

Electric Heat Pump Coal 0il Gas
$0.489 to $0.977 $0.53 $.73 $1.32
o A
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Based on the fact that air conditioning in the warm
climate of Virginia seems to be an urgent requirement
for a modern school, the possibility of using electricity
for winter and summey should be seriously considered,

The above analysis of fuel costs may indicate that,
of the conventional fuels, coal has an edge over the
others for the following reasons:

Based on a budget computationﬂof 1600 hours at full
load, as equivalent to the total lcad for a heating season
in Virginia, and assuming a 4 million Btu per hour peak
demand for Phase I, we arrive at the following:

Coal Budget

1600 x 4 x 10% x $0.53 = $3,328 Total Annual Fuel
C o 5 ¢t

To this cost must be added the cost of ash removal and
certain additional expenses for coal handling, which can
be approximated at about equal to the fuel budget. Also,
because coal trucking and esh removal in the central edu-~
cational area of the College will be unwelcome, coal as
fuel for Phase I has to be eliminated,

As the next best alternates, the heat pump, and then

0oil, can be selected,
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However, as the building program continues and the
winter and summer loads become greater and more uniform
throughout the entire year, coal may have to be given
careful consideration, particularly when a central heat-
ing plant is constructed away from the main acadenmic |
areas, The economic advantages of coal might then out-
weigh the difficulties of coal storagec¢ and handling.

For the present Phase I, electricity by means of a
heat pump, is suggested, While heat pump installations
were once an oddity with limited application, often un-
sound from both an engineering and economical standpoint,
their increased use in the last 15 years has given operat-
ing experience which proves their soundness in certain
areas of application,

The essential criterion in selection of heat pump is
the Coefficient of Performance (COP), which is actually
realizable in a given installation, Generally, heat pump
systems are either of the air source or water source type,
With air source units, a COP of 3.0 to 3.5 can be realized.

With a water source system, the COP depends on supply



water temperature. A 50° to 55°F water temperature is

to be assumed around Fairfax, so that a COP of 4.0 can

be estimated, ranging the heat pump cost about equal to
that of coal,

It is impossible to predict the relative economic
positien of the various fuels at some future date. Prices
can vary, technological refinements can alter desirability
of one fuel over another, It is, therefere, recommended
that equipment selected to meet Stage I requirements in-
corporate any flexibility which will assist its utilization
in future stages,

C. Space Reguirements

Space is an important consideration. In new construc-
tion, service areas detract from the primary function of
the building. Any reduction in space requirements of one
alternate over another must be considered as an investment
saving equivalent to the cost of construction of a build-
ing volume equivalent to that saved.

In existing installations, any space saved by con=-
version of the heating system must be considered as added

income in anm amount equal to rental costs for eguivalent
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space in the same iocality.

Alternate systems which have been considered do
not vary appreciably in terms of space requirements
during Stage 1 developments. As the initial load
during Stage 1 is of moderate size, a degree of cen-
tralization can be procured by having the basic compo-
nents of the system centrally located in a service area
of one of the Stage 1 buildings.

As the College grows and the heating load becomes
larger, the possibilities of centralizing at least part
of the heating equipment should be considered, The
desirability of centralization increasged with the heat=
ing load and the advantages which would accrue to the
College can only be assessed as the building program

progresses,

PRIMARY SYSTEMS

By a primary system, we mean the basic heat genera-
ting and cooling equipment and the required distribution
system, as well as the heat carrving medium, It is best
to select, as location for this basic equipment, a ser-

vice area of a building or building group to be heated,



The distance over which the distribution lines must
rﬁn to supply outlying buildings will, to a large degree,
govern the type of system which is feasible, as well as
the temperature level at which the system will operate,
Thus, a system which has a very extended distribution
system will operate at high temperature levels to minimize
the circulation requirements., High temperature water
systems have been particularly successful for both large
installations and those with long distribution rums., The
Air Force makes it mandatory to use central planmt high
temperature water systems for new installations over
1000 HP, (32 million Btu/hz},.

The following alternate primary systems have been
considered.

1, Conventional boilers fired with fossil fuels
generating low pressure steam,

2, Forced circulation hot water generators fired
with conventional fuels to produce low temperature water
at temperatures from 160 to 200°F.,

3. High temperature hot water generators, producing
forced circulated hot water at temperatures up to 400°F.

4, Electrically driven heat pumps with air or water
sources supplying low temperature hot water during the
heating season and chilled water of 42-48°F. during cooling
season,
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5, Combiration of the above which would increase
comfort standards and allow maximum reliability of
the system with minimum investment.

A final selection cannot be made at present. The
design for Phase I shall be so arranged that any one
of the five primary systems can be selected and the
equipment presently installed can be modified in case
of future centralization, and would not need to be

discarded,

RECOMMENDATIONS FOR PRESENT PHASE I

Based on all of the information we have available,
and subject to a more detaziled analysis of well water
available at the site, we make the following prelimin-
ary recommendations for Phase I:

A, Primary System

We recommend installation of a heat pump system
to serve the 5 buildings of Phase I, This equipment
would be installed in the basement of Building "C", with
supply lines running to the other four buildings at some
convenient sub=-surface level, These heat pumps would
be sized to meet the base load of the buildings during

the heating and cooling season, with some spare capacity,

-1
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It is not possible in northern Virginia, to match the —
winter and summer loads, thereby bringing equipment -
size to balance, Invariably, the summer load is the 'i‘
smaller of the two, We therefore recommend a peak
logad standby unit or enlargement of the summer heat P
pumps reguired in order to also carry the peaks during =
inclement winteér weather, -
B, Secondary System for Balanced Cooling 4
-
We recommend as a secondary system, a central
fan room located in the attic area of each of the 5 -

buildings. The heating or cooling medium from the

LI

centrally located heat pump system would be circulated

to the individual fan room, At this point, air will

-

be passed over coils to condition the air for delivery

to the trooms inside the building, Adir circulation

g !

would be through two ducts, one each supplying heated

L '

and chilled air, Mixing boxes located in each room

will control various guantities of hot and cold air for

g |

proper conditioning of the air to the individual rooms,
Each room will, therefore, have its independent control

which can be regulated depending on occupancy and use

L !

of the roon,

L
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To maximize efficiency we recommend air=-to=air
heat exchanger in each fan room to utilize the waste
heat during both heating and cooling seasons.

The hot water supplied by the heat pump will be
circulated through perimeter convector surfaces or
baseboard heating units, to increase efficiency by
decreasing the load on the air system, and at the
same time to increase comfort by preventing cold
downdrafts, often a source of discomfort in rooms

with considerable glass areas,
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RIBCTRICAL ELRRNICES

GEMZRAT REQU IRCMENTS

To obtain a power distribution system which is ades
quate to meet the service reliability requirements of
the college plant and vet which is lowest in cost, rew
guires that the powet svstem engineer plan the power
distribution system on an overall inclusive basis. While
the electrical system ig installed in parts, such as
substations, cable, bus swilchgear, transfcrmers, etc.,
the system nevertheless fuuctions as a complete integral
unit. There are many factors which must be considered
in the overall planning of a power system., Some of the
more important aspects to be considered are safety,
economics, pianning for future lpad growth, simplicity,
flexibility, and service reliability. ©Of course, the
coasideration of all factors must be tempered by judg-
ment,

In the course of desipning the power system, the
fnllowing will be chechked:

1., Nature and mapnitude of loads.

2. Source of power.

3. Cest of power systam,

o



4, Selection of voltage levels,

5. Circuit arraagement,

6, ELconomical substation size.

7. Secondary distribution within buildings.
8, Short=circuit nrotection.

2, GCvercurrent protection,

10, Grounding.

The electrical system design for the Georpge Mason
College préject will consist of four major divisions?
the overall power distribution system, the interior
electrical system for each building, the exterior area

lighting system, and communication and signaling systems,.

A, Gverall Power Digtribution System

From the preliminary site plan we leazrn the George
Magon College is to be built in stages, The first stage
will require about 500 XV& of power based on preliminary
estimate. The service for Stage I will be brought into
the site by the utility company at 7200/12500 Y volts,

3 phase, 4 wire and will be transformed to 2400 volt,
3 phase, 3 wire for distribution between buildings. The
choice of 2400 volts as distribution voltage is based

upon the great distances between extreme buildings on

n14m
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the site and upon our present preliminary knowledge
of the loads, This distribution voltage is subject
to change at the time of system design depending upon
final ioad information and building arrangements.
Trangformers substaticns would be usged at éach
building to transform the voltage to 120/208 Y, 3
phase, 4 wire for utilization within buildings. The
type of digtribution circuit arrangement contempiated
is a radial type in view of the low cost of such a
system, Vet, this system ptovides adeguate service
reliébilifv and easy operation, The method of dis=-
tribution would be u#derground duct banks between
buildings for present and “uiure feeders. The use
of overhead feeders on pnle lines, though somewhat
less expensive, would mar the effects of the land-
scaping and would also present a hazard to personnel
and bullildings. The substations would consist of either
dry-type transformers within buildings or liguide~cooled
transformers in underground vaults adjacent to each
building, depend ing on relative costs., Subdistribution
within each building would be by means of 209/120 velt
switchboards, feeders, and Danelbecards.

When building construction progresses tc Stages II,
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ITI, and IV, a new service could be brought in, This
service would reéuire approximately 1000 KVA additional
capacity and alsc would be transformed from 12500 volts
to the intermediate voltapge for site distribution,

The choice of 2400 volts as distribution voltage,
mentioned aﬁuve, is based on the ultimate size of the
college plant in order to be adequate for Stages II,
I¥I, and IV in addition to the present Stage I, This
will give the completed college plant a single voltage
distribution system, with typical substation units at
each building. This system offers the advantage of
interchangeability of equipment and reduction in the
complexities and cost of maintenance, and spare parts

inventory,

B, Interior Electrical System

The electrical design of the interior of each build-
ing would depend upon the type of lighting fixtures,
possible maximum electric loads on the respective floors,
the duration of the peak loads, the additions of 1load
by various appliances, speécial requirements such as
laboratories and the probable increases due to changes
in use of the floors, The electrical design also in-

volves a knowledge of the number, location, and maximum
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loading of all utilization outlets required., With thig
information, it is possible by using approximate demand
faciors, to compute the number and size of circuits and
feeders required., The exercise of judement becomes a
design factor only in determining which circuits should
have apare capacity and in what amount their current
carrying capacity should exceed the calculated load,
This provides for increased load capacity which is lilew=
1y to be experienced during the useful 1life of the builde
ing. ©f course, specific requirements of the university
regarding spare capacity will alsgso be included in the
design,

The Mational Electrical Code will be regarded as
the minimum standard for the interior design, with any
lccal codes or ordnances adhered to when applicable. In
view of the small number of motors required, it is
feasible to use 208 volt, 3 phase motors within the
building s to avoid the expense of additional voltage

levels,

C, Exterior Area Lighting Syvstem

The design of the exterior area lighting systen
must be based on the Architectural and Landscaping de-

sign, The source of power for the area lighting can be

-]



obtained from a central location or from the buildings
nearest the area to be 1it, We understand that a
ninimum of area lighting is to be installed under Stage
I, In this case, due to the minimum program and stages
of construction, it would be more advantageous to feed
adjacent area lighting from the nearest buildings.
Additional power capacity for this purpose nmust be built
into the electrical system of each building so that the
area lighting can be expanded in the future, paralleling

Stages II, III and IV, Control of outdoor lighting will

be accomplished by using an astronomical die! time switch

ags a pilot device to energize lighting contactors, B§

a suitable relaving system, outdoor 1ighting will auto-

matically be turned on throughout the site. This systenm
allows complete flexibility as outdoor lighting demands

increase in future building phases,

D, Communication and Signaling Sgstems

Consideration must be given te the installastion of
various systems of communications and signaling for
safety of personnel and property, to facilitate the
conduct of Bchool business and to imjlement education
through audio-visual means. Fany aspects of these

communications and signaling facliities are controlied
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by state laws and/or local ordinances which must be ad=
hered to. The following systems are usually employed
v7ithin scheol buildings:

a. Telephone Sygtem

b, CFire and Sprinirler Alarm Systems

c. Watchmen's System

d. Central Control Time System

e, Paring and Lnnouncing System
. Radio and Television System

g. Closed=Circuit Television Systen

Facilities for housing these systems provided dur-
ing construction pericd male possible the concealment
of cables which will improve the general appearance of

the building The mechanical vrotection affcrded the

cables and wires serves to prevent service interruptions.
The flexibility provided by such facilities maltes =nossible
rearrangements and chances in the varicus communication
circuit terminations withiout the need for drilling holes.
thircugn fiuished flocrs and walls, expecsing cables in
halls and rooms, and merring walls and trim by wire attach-
ing devices,

The actual type and extent of the systems required

will depend on the requiréments of the university. They
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should be analyzed carefully so they will be
specified accurately in the final design to meet

the school's requirements,
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PART I11

PLUMBING SERVICES

GENERAL REQUIREMENTS

The general reguirements for plumbing facilities
to satisfy present and future construction phases for the
George Mason College plant call for the following pro-
visions:

Cold water, hot water, hot water recirculation, gas,
sanitary and storm water drainage: the selection of fix-
tures and determination of total number of fixture units:
the disposal of chemical and bacteriological wastes
coming from the science laboratories; and adequate fire-
fighting means, With the addition of a swimming pool
in phase III, chlorination and admixture of chemicals,
filtration and, possibly, ultraviolet ray treatment for
the sterilization of pool water will be needed,

A, Water Distribution System

It is our understanding that the Town of Fairfax
will provide a water supply main to the College Site, and
that the Consulting Site Engineer will provide for bring-
ing the water supply line to a location at a building
mutually agreed upon,

We recommend the use of a single metered service line
and a water distribution system between buildings with

its point of origin downstream of the metering station,
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Each building would be furnished with a stop and waste
valve to permit individual isolation of buildings in the
event of repairs,

The materials used for water-supply pipes within a
building include wrought iron and steel, usﬁally galvan-
ized; brass; and copper, Galvanized iron, wrought iron
and steel pipes with threaded malleable iron fittings,
have given satisfactorvy service, experience with them is
wide, and their first cost is relatively low when com-
pared with other acceptable materials, Copper and
brass pipe using sweat or soldered copper fittings are
more resistant to corrosion than are galvanized pipes
and they are sufficiently smoother to effect a comparable
economical installation by somewhat reducing their size
in relation to galvanized steel, The use of brass or
copper will also result in a longer life and greater re-
liability, We therefore suggest that for interior water
distribution within buildings either bras$ or copper
piping and fittings be considered first, Detailed
materjal take-off and an economic comparison of material
and labor (installation) costs will be one of the de-
cisive factors in the final selection of these materials,
Such factors as longer 1life, greater reliability, lower

maintenance and repair costs deserve close consideration,
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however, particularly where comparable cost estimates

are so close to each other as to make above variables

the prime basis for material selection, It is sug-
gested that specifications state that all piping 6" and
smaller for cold, hot and circulation water, except un-
derground distribution piping shall be brass pipe, stand=-
ard iron pipe size, conforming to the standards of the
A,S.T,M, current edition with a minimum copper content

of 85%. All lengths shall have identifying name

stamped on metal,

Piping for underground domestic water distribution
shall be cast iron, such as AWW Class 150 corporation
pipe conforming with the standard specifications of the
American Water Works Association except piping 2" and
smaller shall be copper tubing,

We recommend that all cold water piping, except
riser branches in enclosed shafts and vertical furring,
shall be covered with heavy duty 1" thick sectional
wool felt covering with tar paper lining on the inside
and heavy glazed asbestos jackets. All hot water and
hot water c¢irculation piping throughout, except riser
branches in enclosed shafts shall be covered with heavy
duty 1" thick 4=-ply air cell sectional pipe covering with

heavy glazed asbestos jackets,
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B. Sanitary Drainage System

1t is our understanding that the Consulting Site
Engineer will provide a sanitary sewer system to which
the work to be designed by American Hydrotherm Corpora-=-
tion will tie in., We will determine the location of
tie-in points at each building in consultation with
the site engineer and provide the design for all in=-
terior plumbing, We recommend that all leaders, soii,
waste, vent and drainage lines 2" and larger shall be
extra heavy cast iron soil pipe and fittings, Gal=-
vanized steel sciewed pipe and fittings can be
substituted in lieu of cast iron specified,

| .It is suggested that all sanitary house Bewer

piping shall be extra heavy cast iron Bell & Spigot
pipe and fittings,

A very_limited storm sewer system, primarily
serving the asphalt surfaced parking lot, will be pro=-
vided by the site planning consultant, Roof drains of
cast iron, copper, lead or other corrosion-resisting
materials furnished with strainers and proper flashing
shall serve to drain building reofs, Leaders shall
carry the roof drainage to ground level where it will
be dissipated either through a properly graded rumnoff,

subsoil or foundation drains.,
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C. Gas System

Points of location requiring gas services are the
laboratories and the kitchen., It is conceivable that
the Gas Utilitv Company will not install a gas main to
the College Site at the Utility's expense because of
the low anticipated gas consumption, The use of
bottled gas should then be given consideration, The
installation of a municipal gas main would, however,
be preferable, considering future expanding require-
ments and greater reliability,

If a municipal gas main is available, suitable ser-
vice line connection and distribution as well as in-
terior building piping will be designed by the Engineer,
Necessary arrangements wili have to be made with a
utility company te bring service connections to the
property line or other suitable points and to provide
the necessary pipe, fittings, drip pots, valves, ser-
vice cocks, governors, etc, to extend these services
into the building. Wherever possible, gas service
lines should pitch toward the gas main, otherwise, if
pitching toward buildings, they should be provided with
drip legs. We recommend that gas piping inside build-

ings shall be standard weight black steel pipe with



malleable iron fittings. We slso suggest that at the
outside of the wall at the entrance and exit point of
gas service to each building, a gravel vent pit and a
1i* galvanized vent pipe be installed, Because of
greater economics attained through conjunctional meter-
ing, we recommend that a single gas meter be installed
and a gas distribution system between buildings dbe pro-~
vided,

D, Fire Frotection,

All buildings will be of fire resistant construc-
tion, It is a matter of mutual co-ordination between
lncai authoritiea, the owner's insurance underwriter
and recommendations by the Hational Board of Fire Under=-
writers or Factory Mutual to establish adeguate fire
protection. It is anticipated at this preliminary
planning stage that a system of fire hydrants properly
located around the Campus site in conjunction with wall-
hung soda-acld type hand fire extinguishers might ful-
fill overall requirements excepting such locations as
laboratories and kitchen which might 'call for special

treatment,
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i, Mkiscellaneous

After determination of laboratory requirements
means for the disposal of chemical and bacterioclogical
wastes can be selected, if necessary, Consideration
will then be given to the application of special traps,
interceptors, acid resistant fittings and basins as
required, The necessity for the disposal of solid
garbage also deserves investigation in the overall
plumbing scheme as does the future pool dreinage and

pnol sanitation problem during the third phase,
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