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Northeast Lakeview College 
NEW STEM EDUCATION BUILDING 
Schematic Design Submittal 
Architectural Design Narrative 
 July 24, 2018 
 
The new STEM Education building will be located to the west of the existing 
Academic Building on the Northeast Lakeview College campus. The physical 
address for the campus is 1201 Kitty Hawk Rd., Universal City, Texas 78148. The 
campus sits on property in located in both Universal City and Live Oak, Texas. The 
STEM building siting places it within Live Oak jurisdiction. 
 
The building is composed of two separate wings. A single one-story wing houses all 
chemistry, geology and physics labs along with shared lab prep areas, lab 
technicians, a chemistry research lab, loading/delivery and a tutorial center. A 
dedicated mechanical room will serve the lab wing. The main three-story wing will 
house technical and computer labs, student breakroom, a theatre style classroom 
and a flexible classroom on the first floor. General classrooms and computer labs 
will be located on the second floor. The Department Chair and all faculty offices, 
faculty breakroom, conference rooms and the large flexible meeting room are 
located on the third floor. 
 
The composition of the building features a volume containing the theatre style 
classroom, flexible classroom and flexible meeting room offset from the main three-
story volume. A wide interior corridor allows for collaborative spaces including 
student sticky spaces (informal collaboration and study areas) and private meeting 
rooms distributed on both first and second floors. Vertical openings in the corridor 
connect the first and second floors visually. The third floor faculty suite, conference 
rooms and flexible meeting room have expansive views to the south towards the 
campus green and the lake. 
 
To the greatest extent possible, interior partitioning will be constructed utilizing the 
modular, demountable “DIRTT” system. This will allow greater flexibility in future 
interior renovation to accommodate growth and new college academic programs. 
 
The building is 86,862 square feet gross square feet achieving a 60% assignable 
to gross efficiency rate. 
 
Exterior materials will consist of veneer brick and composite metal panels to 
complement existing campus buildings. Fenestration will consist of aluminum and 
glass storefront, curtain-wall and entry doors. Roofing to be modified bitumen. 
Metal panel canopy projections will shade southern fenestration, exterior balconies 
and north entrance. 
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Interior finishes will comply with the Alamo Colleges Design Standards. Classroom 
and lab floors will be generally polished concrete, restrooms will have ceramic 
porcelain tile, ceilings will be either 2 x 2 acoustical tile or painted drywall. For the 
3rd floor flexible meeting room, a Variance Request will be submitted to allow the 
use of carpet tile to accommodate programming.    
 
Two entrances are located on the north side of the building. The west entrance 
leads directly to the lab wing while the east entry provides controlled after hours 
entry to the flexible meeting room on the third floor protecting access to the lab 
wing. The southeast corner of the building contains a plaza that doubles to serve 
fire apparatus access and maintenance and food truck access to the campus green. 
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SSchematic Design Narrative
for

Northeast Lakeview College
STEM Education Building

Universal City, Texas – Campus Address
Live Oak, Texas – Building Location

Project #18002690.00
July 24, 2018

A. Introduction

1. Purpose

a. The primary purpose of this report is to describe and provide a permanent record 
of the building systems for the Northeast Lakeview College STEM Education 
Building in San Antonio, Texas. In addition to describing the systems, the 
fundamental assumptions used for the design are outlined.

2. Project Description

a. The project constructs an approximately 80,000 square-foot, new construction, 
three-story STEM education building that will include computer labs, flexible 
classrooms, theatre style classrooms, technical labs, science labs and flexible 
meeting rooms. The construction budget is anticipated to be approximately 
$28,000,000.

B. Governing Codes

1. International Building Code, 2018 Edition with Live Oak, TX amendments.
2. International Mechanical Code, 2018 Edition with Live Oak, TX amendments.
3. International Plumbing Code, 2018 Edition with Live Oak, TX amendments.
4. International Energy Conservation Code, 2018 Edition (there are no applicable Live Oak, 

TX amendments).
5. International Fuel Gas Code, 2018 Edition with Live Oak, TX amendments.
6. International Fire Code, 2018 Edition (there are no applicable Live Oak, TX amendments).
7. National Electrical Code, NFPA 70, 2017 Edition without Article 80.
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C. Heating, Ventilation and Air Conditioning Design Requirements

1. Mechanical Systems Design Criteria

a. Cooling
1) Design Outdoor Air Conditions:  100°Fdb/78°Fwb.
2) Space Environmental Requirements: 

a) 72°F ± 2°F (deadband), 50%RH high limit.
b) Electrical and mechanical rooms: 85°F

3) Cooling Safety Factor: 10%

b. Heating
1) Design Outdoor Air Conditions: 25°F
2) Space Environmental Requirements

a) 72°F ± 2°F
b) Electrical and mechanical rooms: 65°F

3) Heating Safety Factor: 30%

c. Laboratory Air Changes per Hour (ACH) 
1) The following are the design team’s recommended minimum occupied 

laboratory hourly exhaust air change rates to maintain safe laboratory 
conditions for human occupancy:
a) Bio Chemistry – 8 ACH
b) Chemistry - 8 ACH
c) Organic Chemistry - 8 ACH
d) Shared Science Preparation - 8 ACH
e) Physics - 4 ACH
f) Geology - 2 ACH

2) Makeup air for fume hood exhaust and/or space cooling load may drive 
the design maximum supply airflow higher than required to makeup for 
the exhaust air change rates listed above.

2. Heating and Cooling Systems

a. System Description
1) Cooling 

a) The existing campus chilled water plant will provide chilled 
water for use at all chilled water coils in this building.
(1) To accommodate anticipated additional future chilled 

water needs, the existing buried 10” chilled water pipes 
will be replaced with 12” pipes within the scope of this 
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project. These pipes will terminate in a valve box with 
valves and caps for future extension of the new piping. 

(2) Chilled water mains will be routed below grade from the 
new 12” mains to the new building crawlspace. The 
piping is anticipated to enter the crawlspace at its 
nearest point to the buried main piping near the 
northeast corner/sides of the building. Inside the 
crawlspace the chilled water piping will be routed to 
serve cooling coils on the first floor and to riser locations 
to serve cooling coils on the second and third floors. 
Piping within the crawl space will be supported from the 
underside of the floor slab. Pipe expansion/motion 
compensation will be provided to account for buried 
pipe movement due to expansive soils anticipated at the 
site.

(3) Chilled water piping 2” and smaller will be copper with 
soldered or mechanical press joints and fittings. Shutoff 
valves will be ball type. Piping 2-1/2” and larger will be 
standard weight black steel with butt-welded or flanged 
joints and butt-welded fittings. Shutoff valves will be 
butterfly type. 

b) Dedicated cooling only split systems will be provided to serve 
the IDF and MDF rooms. Humidification will not be provided in 
these spaces. 

2) Heating
a) All heating sources serving the building will be electric 

resistance type.
b) Electric unit heaters will be provided in service and equipment 

spaces as required.

3. Supply and Return Air Handling Systems

a. Science Labs
1) A 100% outside air, modular, indoor, variable air volume, central station 

air handling unit with the following components will deliver cooled and 
dehumidified supply air to individual zones served by single duct VAV 
terminal air boxes and air valves with integral or duct mounted electric 
resistance reheat coils.
a) Integral modulating outside air damper.
b) MERV 8 pre-filters.
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c) Run-around loop energy recovery coil to pretreat outside air prior 
to entering the heating and cooling coils.
(1) This coil is piped to a similar coil located within the 

laboratory exhaust air stream. A 20% propylene glycol 
water solution is pumped between the coils to transfer 
heat to and from the outside air and exhaust air streams. 

(2) The glycol solution prevents this water loop from 
freezing during low ambient outdoor air conditions.

(3) The energy recovery water loop pumps will be provided 
in an N+1 configuration to provide full redundancy on 
this loop.

(4) Energy recovery water piping 2” and smaller will be 
copper with soldered or mechanical press joints and 
fittings. Shutoff valves will be ball type. Piping 2-1/2” 
and larger will be standard weight black steel with butt-
welded or flanged joints and butt-welded fittings. 
Shutoff valves will be butterfly type. 

d) Electric resistance heating coil.
(1) Sized assuming the energy recovery loop is not 

operating.
e) Chilled water cooling coil.

(1) Sized assuming the energy recovery loop is operating. 
f) Supply fan array with electrically commutated motors.

(1) Sized to deliver approximately 24,000 CFM.

b. Computer Labs, Flexible Classrooms, Theatre Style Classrooms, Technical Labs 
and Flexible Meeting Rooms
1) Four modular, indoor, variable air volume, central station air handling 

units with the following components will deliver cooled and 
dehumidified supply air to individual zones served by single duct VAV 
terminal air boxes with integral electric resistance reheat coils.
a) Integral modulating outside air, return air and relief air dampers.
b) MERV 8 pre-filters.
c) Fixed plate, enthalpy, air-to-air energy recovery heat exchanger.
d) Electric resistance heating coil (where energy recovery heat 

exchanger discharge air temperature is lower than 50°F).
e) Chilled water cooling coil.
f) Supply fan array with electrically commutated motors.

(1) Sized to deliver the following approximate CFMS:
(i) AHU-2: 20,500 CFM.
(ii) AHU 3, 4 and 5: 17,250 CFM.
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(2) Fans will be driven by variable frequency drives.
g) Return fan array with electrically commutated motors.

(1) Sized for the same CFM as the supply fan array for 
economizer operation.

c. Fan coil units with chilled water coils and electric resistance heat will be 
provided in enclosed stairwells.

d. Ductwork
1) Supply ductwork will be galvanized steel with wrap type insulation 

upstream of terminal air devices and liner type insulation downstream of 
terminal air devices.

e. Ductwork Accessories
1) Duct mounted media type sound attenuators are anticipated to be 

required between supply outlets and air valves due to noise generated 
by the pressure drop across the air valve.

f. Air curtains will be provided at the loading dock exterior door to reduce air flow 
into and out of the loading dock area when the doors are in use. 

4. Exhaust Air Handling Systems

a. Science Labs
1) A rooftop mounted, mixed flow induced dilution type exhaust fan 

system with the following components will be installed to exhaust the 
science lab area of the building.
a) Curb-mounted exhaust air intake plenum with following 

components:
(1) Integral modulating outside air and exhaust fan isolation 

dampers.
(i) Exhaust fan isolation dampers operate as two-

position dampers, but modulating control is 
required to allow the opening and closing speed 
to be adjusted to reduce nuisance alarms at the 
fume hood controllers.

(2) Run-around loop energy recovery coil to pretreat outside 
air prior to entering the heating and cooling coils.
(i) This coil is piped to a similar coil located within 

the laboratory exhaust air stream. A 20% 
propylene glycol water solution is pumped 



Schematic Design Narrative
for STEM Education Building

IMEG #18002690.00
July 24, 2018
Page 6 of 11

between the coils to transfer heat to and from 
the outside air and exhaust air streams. 

(ii) The glycol solution prevents this water loop 
from freezing during low ambient outdoor air 
conditions.

(iii) The energy recovery water loop pumps will be 
provided in an N+1 configuration to provide full 
redundancy on this loop.

(iv) Energy recovery water piping 2” and smaller will 
be copper with soldered or mechanical press 
joints and fittings. Shutoff valves will be ball 
type. Piping 2-1/2” and larger will be standard 
weight black steel with butt-welded or flanged 
joints and butt-welded fittings. Shutoff valves 
will be butterfly type. 

b) Two exhaust fans.
(1) Each fan is sized for 100% of the required capacity 

providing 100% redundancy in the event of a fan failure.
(2) Fans will operate at constant volume. VFDs allow for 

balancing of final operating speed and control over time 
duration for fan speed to increase from off to on or 
reduce from on to off to reduce nuisance alarms at the 
fume hood controllers.
(i) The use of a VFD on these fans does not result 

in a reduction in energy consumption, as the fan 
stack discharge nozzle discharge air velocity will 
be maintained at a constant setpoint at all times 
to ensure hazardous exhaust fumes are directed 
high enough above the roofline for worker 
safety.

(ii) As the building exhaust airflow rate decreases, 
outdoor air bypass dampers integral to the 
exhaust fan system intake plenum open to 
make up the airflow rate difference with outside 
air to maintain discharge nozzle velocity. Since 
the fan stack discharge nozzle opening area is 
constant, the airflow rate through the nozzle 
needs to remain constant to maintain a set 
discharge air velocity. 

c) Noise-reducing manufacturer-provided discharge nozzle wind 
band.
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d) Stack extension to elevate discharge opening a minimum of 10’-
0” above the roof level.

b. Computer Labs, Flexible Classrooms, Theatre Style Classrooms, Technical Labs 
and Flexible Meeting Rooms
1) General exhaust will be provided for all restrooms and janitor’s closets 

within these areas of the building.

c. Ductwork
1) Branch exhaust ductwork dedicated to individual fume hoods will be 

stainless steel or polypropylene between the connection to the fume 
hood and the exhaust main.

2) Exhaust ductwork branches and mains not dedicated to individual fume 
hoods will be galvanized steel.

d. Ductwork Accessories
1) Packless-type sound attenuators are anticipated to be required between 

general exhaust inlets and fume hood connections and the exhaust air 
valve due to noise generated by the pressure drop across the air valve. 

5. Controls System

a. The existing Automated Logic Controls facility management and control system 
(FMCS) will be extended to serve the Science Building.

b. Airflow measuring stations will be provided in air handling unit outdoor air 
intakes, supply fan inlets, and return fan inlets to control the outside airflow 
intake rate and speed of the return fan. 

c. Carbon dioxide sensors will be provided for all spaces that are densely occupied 
as defined in IECC to allow reductions in the outside airflow rate to conserve 
energy.

d. A laboratory control system will be provided, including high precision supply and 
exhaust air valves, fume hood monitors, fume hood sash opening 
potentiometers, and controllers. This system will interface with the FMCS.
1) Acceptable Manufacturers: Phoenix Controls.

a) Phoenix Controls will be the basis of design. The design team 
intends to review additional acceptable manufacturers with the 
College as the design progresses. 

e. Equipment anticipated to be provided with manufacturer-provided controllers:
1) Laboratory control system
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D. Plumbing Design Requirements

1. Plumbing Fixtures

a. Toilet room plumbing fixtures (lavatories, water closets, urinals) will be porcelain 
type. Fixture colors will be selected by the Architect. Sensor-operated flush 
valves and sensor-operated faucets will be provided.

b. Laboratory plumbing fixtures mounted to casework and fume hoods will be 
specified by the Architect and provided by the casework provider.

c. Emergency laboratory fixtures will be specified by IMEG and provided by the 
plumbing contractor.

2. Domestic Water System Components

a. Service Connection 
1) A new domestic water service main will be extended from the existing 

site water main to serve this building. A backflow prevention device will 
be provided and located within a first-floor mechanical room.
a) Design of water service 5’ and further from the building is by the 

Civil Engineer.

b. Pipes and Distribution 
1) Combined service water piping will be ductile iron and cement-mortar 

lined, with push-on joints and fittings with rubber gaskets.
2) Potable cold, hot, and tempered water piping will be copper with solder 

or mechanical press joints and fittings. Shutoff valves in piping 3” and 
smaller will be ball type. Insulation will be glass fiber. Insulation will be 
covered with an all-service jacket in mechanical rooms.

3) Shutoff valves will be located at all major branch and all final use 
locations.  

3. Domestic Water Heating System Components

a. Water Heater
1) A new electric resistance water heater will be installed. Hot water will 

be stored within the tank and distributed at 140°F with point of use 
mixing valves provided at the fixtures.

b. Recirculation System
1) A pumped domestic water recirculation system will be provided to 

continuously circulate the domestic hot water through the piping 
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network and water heater, maintaining an elevated water temperature to 
reduce the wait time for hot water at fixture outlets. Pump operation will 
be controlled to maintain the temperature of the water entering the heat 
exchanger within a set temperature dead band.

4. Sanitary Waste and Vent System Description

a. Sanitary Service Connection: A new sanitary service main will be extended to 
the building from the existing site sanitary main.
1) Design of sanitary service 5’ and further from the building is by the Civil 

Engineer.

b. Pumps: A sump pump sized for 50 GPM per car will be provided within each 
elevator pit and will be indirectly connected to the sanitary system. 

c. Piping: Underfloor sanitary and vent piping will be PVC. Above grade piping 
within wall cavities, chases, and non-plenum ceiling areas will be PVC. Above 
grade piping in plenum ceiling areas will be no-hub cast iron.

5. Acid Sanitary Waste and Acid Vent System Description

a. A below grade central neutralization basin with grade level maintenance access 
will be installed outside the building. All sanitary waste from sinks within 
laboratories will be routed through the neutralization basin prior to connecting 
with the site sanitary waste service main.

b. Piping: Underfloor acid sanitary and acid vent piping will be Schedule 40 fire 
retardant polypropylene drainage pipe with electrically fused joints. Above grade 
piping within wall cavities, chases, and non-plenum ceiling areas will be 
Schedule 40 fire retardant polypropylene drainage pipe with electrically fused 
joints. Above grade piping in plenum ceiling areas will be Schedule 40 
polyvinylidene fluoride (PVDF) drainage pipe.

6. Storm Water System Description

a. Storm Service Connection: A new storm sewer service will be extended to the 
building.
1) Design of storm sewer service 5’ and further from the building is by the 

Civil Engineer.
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b. Piping
1) Underfloor storm piping will be PVC. Above grade piping within chases 

and non-plenum ceiling areas will be PVC. Above grade piping in plenum 
ceiling areas will be no-hub cast iron. 
a) Primary storm drain piping will be routed down inside chases 

and column enclosures and underfloor to the site service 
connection outside the building.  

b) Secondary roof overflow drain piping will be routed down inside 
chases and column enclosures to lamb’s tongue fittings and will 
spill onto grade.

E. Laboratory Utility Design Requirements

1. Natural Gas Description

a. Service Connection and Pressure 
1) A new natural gas service main will be extended from the existing 

campus main.
a) Design of natural gas service 5’ and further from the building is 

by the Civil Engineer.

b. A natural gas regulator will be provided at the building entrance.

c. A manual reset normally closed solenoid valve will be installed in the gas main 
upstream of connections to any gas consuming fixtures. Under a loss of power 
scenario, this valve will close and will not automatically reopen when power is 
restored. 

d. Individual automatic reset normally open solenoid valves will be installed in each 
natural gas piping branch dedicated to an individual lab. An emergency shutoff 
button/switch will be installed at the exit from the lab to shut off the gas supply 
to the space in the event of an emergency or prior to leaving for the night. 

e. Piping:  Natural gas piping will be Schedule 40 black steel pipe with threaded 
connections for 2” and under sizes and with butt-welded connections for 2-1/2” 
and larger sizes

2. Compressed Air

a. Source Equipment: An air compressor with a tank, refrigerated air dryer, and 
controls will be installed in a mechanical room. 
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b. Piping:  Piping will be Type L hard drawn seamless copper tube with 100% 
lead-free solder joints.

3. Vacuum

a. Source Equipment: A vacuum pump with a tank and controls will be installed in a 
mechanical room. 

b. Piping:  Piping will be Type L hard drawn seamless copper tube with 100% 
lead-free solder joints.

4. Pure Water: A central pure water system will be installed to distribute pure water to the 
required outlet locations within the laboratories. Water quality requirements are currently 
unknown. The design team will discuss with laboratory users to determine these 
requirements and confirm the required equipment.

a. Piping: Piping in non-plenum areas will be Schedule 80 polypropylene without 
plasticizers or pigments. Joints will be fusion welded with polypropylene socket 
fused or flanged fittings. Piping in plenum ceiling areas will be 
polyvinylideneflouride (PVDF) without plasticizers or pigments. Joints will be 
fusion welded with PVDF socket fused or flanged fittings.

Prepared by: Brandon S. Garbrecht, PE, LEED AP BD+C

BSG/org
\\ad.kjww.com\kjww\kjww\Projects\2018\18002690.00\Design\Reports-Narratives\Schematic 
Design\Deliverable\RPT_20180724_BRAGAR_SchematicDesignNarrative_18002690.00.docx
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Electrical 

The following summary includes major parameters utilized in the design of the Electrical systems for 
the Alamo Community College District – Northeast Lakeview STEM Building. The electrical 
distribution system shall be designed to all applicable national, state, and local codes. Design criteria 
will be such that the new electrical system will meet the design requirements set forth by Alamo 
Colleges District. Care will be taken to design a facility that meets the needs of the end user and 
complies with energy conservation requirements. 

Code Analysis: 

1. All electrical and fire alarm systems will be designed and constructed in accordance with the 
following codes and standards in addition to the codes listed in project specifications. 

a. National Fire Protection Association: 

i. 2015 NFPA 1 – Fire Code 

ii. 2014 NFPA 70 – National Electric Code 

iii. 2015 NFPA 70E – Standard for Electrical Safety in the Workplace 

iv. 2013 NFPA 72 – National Fire Alarm and Signaling Code 

v. 2015 NFPA 101 – Life Safety Code 

vi. 2013 NFPA 110 – Standard for Emergency and Standby Power Systems 

vii. 2013 NFPA 780 – Standard for the Installation of Lightning Protection Systems 

b. International Code Council: 

i. 2018 International Building Code (IBC) 

ii. 2018 International Fire Code (IFC) 

iii. 2018 International Energy Conservation Code (IECC) 

iv. 2013 ASME A17.1 – Safety Code for Elevators and Escalators 

c. Alamo Colleges District Standards and Design Guidelines 

All Codes and Standards listed above shall include recent City of Live Oak amendments.  
 

Electrical Utility Service 

1. The existing campus is served by the electric utility (CPSE) at medium voltage.  Electric service 
through the campus is made from underground distribution to transformers at utilization voltage 
to each building. An extension of the existing campus distribution for the STEM building will be 
routed from an existing manhole adjacent to Academic Building 1, underground to a new manhole, 
located at the North side of the proposed STEM building.  A new, 1500 kVA, pad mounted 
transformer is proposed to be located adjacent to the proposed manhole. 
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Main Service Switchboard 

1. Service voltage to the new building is proposed to be 480/277V, three phase, and four wire. The 
building is estimated to require a 2,000 Amp service. A main switchboard is proposed to be located 
in the main electrical room on the first level of the North wing.  If the building requires a fire pump, 
it would be served from a cable tap box adjacent to the service transformer with an underground 
feed to the fire pump controller. The switchboard will have an individually mounted, 100% rated, 
main switch, group mounted, molded case branch breakers, and a Surge Protective Device (SPD).  
The main switchboard will serve downstream electrical distribution equipment at second and third 
level electrical rooms and elevator equipment. Digital instrumentation metering within the main 
section will be specified for the building. 

 
Electrical Distribution 

 

1. First Floor –  
a. The main electrical room on the first floor, North wing will contain the main switchboard, 

a step down, dry type transformer and distribution panels and associated 208Y/120V, 3 
phase distribution equipment.  The main switchboard will feed distribution to electrical 
rooms on each floor. This room will also house a lighting control panel for common areas 
and exterior lighting. 

b. First floor electrical rooms at the South wing will each contain a 480/277V panelboard, 
dry type transformer and 208/120V panelboards. 

 

2. Upper floors – Two electrical equipment rooms are required at each of the upper levels. These 
rooms will contain electrical distribution equipment that includes 480/277V and 208/120V 
panelboards. 

 
3. Laboratory Rooms – Each Lab room will be provided with a recessed 208/120V panelboard to serve 

branch circuits within the room.  Lab room panelboards shall be specified with shunt trip main 
circuit breakers, controlled by a utility controller located adjacent to the panelboard.. 

 
Wiring Devices 

1. Ground Fault Circuit Interrupter (GFCI) type receptacles will be specified for all areas noted within 
2017 NEC 210.8(B), including but not limited to restrooms, kitchens, rooftops, outdoors, within 6-
feet of sinks, and indoor wet locations.  

2. Receptacles with integral Universal Serial Bus (USB) charging ports will be provided near all 
Distributed Informal Study Areas and as otherwise requested. 

 

Lighting Systems 
 

1. Light fixture selection and layout will provide energy efficient lighting with adequate light levels. 
Selection of light fixtures will be coordinated with the Architect and Interior Designer and per the 
University system standards and criteria. LED source light fixtures will be specified. If applicable, 
the number of different types of LED lighting fixtures used will be minimized in for improved 
efficiency and reduced maintenance requirements. Lighting systems and controls will be designed 
to comply with applicable energy codes.  
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2. Proposed Lighting and Control Matrix: 
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3. Life safety egress lighting will be provided to meet minimum code required foot-candle levels. Exit 
signs and egress lighting will be circuited through central inverter battery systems.   

  
 

Lightning Protection 

1. A complete, Class II lightning protection system will be provided.  The system will be designed and 
installed by certified personnel to comply with the UL master label requirements or LPI 
certification. 

 

End of Narrative 
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BASIS OF DESIGN 

4.10 TECHNOLOGY NARRATIVE  
 07-20-18 

INTRODUCTION 
The primary purpose of this Schematic Design Narrative is to clearly describe the requirements and 
parameters for building-wide cabling infrastructure, premise security, and AV/multimedia systems 
to support network-based technology systems and to meet the STEM Education Building program 
requirements. The structured cabling, security, and AV system designs will be consistent with Alamo 
Colleges’ district-wide standards and industry best practices.  

The New STEM Education Building for Northeast Lakeview College will accommodate a variety of 
general courses as well as serve as the new home for Chemistry, Physics, and Geology, and 
incorporate a variety of instructional spaces, faculty areas, and shared spaces.  
Instructional spaces include general classrooms, a theater classroom, flexible quad classroom, 
computer labs, technical lab spaces, chemistry labs, a physics lab, and a geology lab.  Additional 
student support spaces include consultation/meeting rooms and student sticky spaces.  Additional 
faculty support spaces include offices, conference rooms, and workrooms. 

Detailed space requirements are as outlined in the Program Document dated April 27, 2018 by 
Facility Planning and Consulting. True North Consulting Group (TNCG) will review spaces with the 
Architect which include AV options within the program document, such that required infrastructure 
aligns with the chosen option. (i.e. Large flat panel display in lieu of a digital projector and screen.) 

1. Cabling Infrastructure 

The structured cabling design for the New STEM Academic Building will be consistent with the 
Alamo Colleges Infrastructure Standards Document dated 06/19/2018. “Cabling Infrastructure” in 
this section is defined as a combination of all copper and optical fiber telecommunications cables, 
equipment/patch cables and connecting hardware. The cabling infrastructure design will include 
necessary drawings and specifications to bring district-wide cabling systems to current industry 
standards necessary to support current and future voice, data, wireless, security and AV/multimedia 
applications. 

The cabling design will, in general, meet the design requirements listed in the current Alamo 
Colleges Infrastructure Standards. The following list of cabling infrastructure subsystems will be 
described in this narrative as well as design descriptions: 

 Horizontal (Station) Cabling: Horizontal cabling is the cabling between the work area or 
classroom telecommunications outlet and the telecommunications room (TR). Horizontal 
cabling is often referred to as “station cabling.” In general, the horizontal cabling outlets at this 
building will consist of the following: 

o Large offices (>140SF) will receive a dual Cat 6 data outlet at the anticipated desk 
location and at two additional perimeter walls excluding the entry wall. This design calls 
for a total of six (6) cables/jacks at each large office space. If cost savings options are 
being considered, Alamo Colleges could elect to reduce the total cable count in these 
offices to four (4) cables/jacks.  



   
  

Connecticut        Florida        Illinois        Iowa        Minnesota        South Carolina        Tennessee        Texas 

Pa
ge

2 

o Smaller offices (<140SF) will receive dual Cat 6 data outlets at two opposite walls 
excluding the entry wall.  

o Dual Cat 6 data outlets at strategic locations in classrooms and other instructional 
spaces. Each typical classroom will receive three dual Cat 6 data outlets on three walls 
of the classroom for a total of six connections. 

o Cat 6 data outlet where required to support AV/Multimedia systems including a dual  
Cat 6 ceiling mounted data outlet if a ceiling mounted projector is utilized, or a single 
data connection to support each flat panel display. 

o Dual Cat 6A data at wireless access points. 

o Single Cat 6 data cable for each surveillance camera. 

 Backbone Cabling: Backbone Cabling is the cable and hardware interconnecting 
telecommunication rooms (MDF/IDFs), building demarcation rooms and equipment rooms. 
Backbone cabling is the most critical physical component to ensuring LAN/WAN and Internet 
connectivity to and within the new building. 

o Fiber optic cabling will consist of multi-mode and single-mode fiber connecting the MDF 
to each building IDF space for high-speed network backbone connections. Per the Alamo 
Colleges’ standards, this will include 6-strand singlemode and 12-strand 50-micron OM4 
multimode fiber with all strands terminated on LC connectors. 

o Category 6A Link Cabling: Cabling will consist of two Category 6A cabling uplinks 
connecting the MDF to each building IDF space. The intent of this cabling is to back up 
the fiber links listed above.  

o Voice Backbone Cabling: Cabling will consist of twisted 25 pair Category 3 copper cabling 
connecting the building MDF (or IDF-1) to each building IDF space for alarm and other 
analog connections. These cables shall be terminated on wall mounted 110 blocks with 
legs. 

 Telecommunications Rooms: “Telecommunications Rooms” in this section is defined as the 
spaces or rooms that house patching systems, cabling components, and network systems that 
serve the technology systems throughout the facility. These spaces are also referred to as a 
Main Distribution Frame (MDF) and Intermediate Distribution Frame (IDF).  As more systems 
converge onto the local area network (voice, security, wireless), the rooms that house network 
electronics are more critical than ever. It is important that these rooms are secure and only 
authorized IT personnel have access to the network equipment. Where rooms are not 
dedicated, the design will include security, lockable cabinets to house network components.  

o The facility will have one Main Distribution Frame (MDF/IDF-1) that houses building-
serving systems and several Intermediate Distribution Frames (IDF) that house area 
serving technology systems.  

o Horizontal cabling has a distance limitation of 90-meters (295’). New rooms will be 
located as necessary for all horizontal cables to stay within this distance limitation.  

2. Premise Security Systems     

“Electronic Safety & Security” refers to a combination of door access control and IP video 
surveillance systems. The security system design will be consistent with Alamo Colleges’ current 
standards and will include Video Insight surveillance and Vanderbilt Access Control systems to 
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ensure the systems in this facility integrate into other Alamo Colleges’ facilities and maintain a 
single, centrally-managed solution for each system. 
 Video Surveillance System: Video Surveillance Systems consist of interior and exterior cameras, 

mounting hardware, storage systems and the video management system software that manages 
and archives video. The video management system also provides a graphical user interface 
allowing the user to access live and recorded video. 

o Interior cameras will consist of vandal resistant, high-resolution IP-based cameras 
placed at entrances/exits, gathering areas, lobbies and other high priority areas.  

o Exterior cameras will consist of weather resistant, high-resolution cameras placed to 
cover select areas of the building perimeter and parking areas around the building.  

 Access Control: The Access Control system is defined as the entry control system and equipment 
that allows authorized personnel into designated secure areas. Access control also refers to the 
process of managing databases or records and determining levels of authorized entry, such as 
who will be granted access and when they may enter the designated space.  

o Doors requiring card readers will be fitted with appropriate conduits and electronic 
locking hardware. This portion of the project requires close coordination between the 
security system specifications, architectural specifications, hardware, and contractors. 

o The access control system will be an extension of the existing district-wide Vanderbilt 
system. All exterior doors will have door contacts that tie into the access control system 
for monitoring of propped and forced-open doors.  

o Readers will be placed on exterior doors, equipment rooms and select interior doors 
throughout the building.  

3. AV/Multimedia Systems 

The audiovisual/multimedia systems for this project consist of a standard room design for each 
instructional space based on Alamo Colleges’ standards and the final Program Document.  Each space 
requiring audio visual technology and related systems will be designed specifically for the requirements 
of that space. Specific instructional spaces include requirements for a lockable media cabinet and other 
instruction spaces require local inputs only. TNCG shall review these spaces with the Architect for final 
determination of lockable media cabinet. Specific spaces in the Program Document include the option of 
a large digital flat panel display in lieu of a ceiling mounted projector and motorized screen. These 
locations will be reviewed with the Architect and the Client to determine if AV program requirements 
will be better met with alternative display options. 

o Video systems will support current digital media input and display systems. 

o Control systems will meet Alamo Colleges’ standard Crestron wall mounted control. 

4.   Technology Systems by Programmed Space  

 Below is a preliminary matrix of data, AV, and security access control requirements by 
programmed areas.  Note that wireless access points, security video cameras, and exterior door 
access control items will be generated based upon the overall developed floor plans in the 
Design Development phase.   
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11 5213 - PROJECTION SCREENS



NEW STEM EDUCATION BUILDING JULY 24, 2018
SCHEMATIC DESIGN SUBMITTAL

ALAMO COLLEGES NORTHEAST LAKEVIEW COLLEGE
TABLE OF CONTENTS

PAGE 3 OF 5

DIVISION 12 - FURNISHINGS
12 2400 - WINDOW SHADES
12 3553 – LABORATORY CASEWORK
12 3600 - COUNTERTOPS
12 4813 - ENTRANCE MATS AND FRAMES
12 9313 - BICYCLE RACKS

DIVISION 13 - SPECIAL CONSTRUCTION - NONE

DIVISION 21 - FIRE PROTECTION
21 0500 - COMMON WORK RESULTS FOR FIRE SUPPRESSION
21 0510 - BASIC REQUIREMENTS FOR FIRE SUPPRESSION
21 0553 - IDENTIFICATION FOR FIRE SUPPRESSION PIPING AND EQUIPMENT
21 1313 - WET PIPE SPRINKLER SYSTEMS 

DIVISION 22 - PLUMBING
22 0500 - BASIC PLUMBING REQUIREMENTS
22 0503 - THROUGH PENETRATION FIRESTOPPING
22 0513 - MOTORS
22 0529 - PLUMBING SUPPORTS AND ANCHORS
22 0548 - PLUMBING VIBRATION ISOLATION
22 0553 - PLUMBING IDENTIFICATION
22 0719 - PLUMBING PIPING INSULATION
22 0900 - INSTRUMENTATION
22 1000 - PLUMBING PIPING
22 1023 - NATURAL GAS PIPING
22 1030 - PLUMBING SPECIALTIES
22 1123 - DOMESTIC WATER PUMPS
22 1429 - SUMP PUMPS
22 3000 - PLUMBING EQUIPMENT
22 4000 - PLUMBING FIXTURES

DIVISION 23 - MECHANICAL
23 0500 - BASIC HVAC REQUIREMENTS
23 0503 - THROUGH PENETRATION FIRESTOPPING
23 0513 - MOTORS
23 0516 - HVAC EXPANSION COMPENSATION
23 0529 - HVAC SUPPORTS AND ANCHORS
23 0548 - HVAC VIBRATION ISOLATION
23 0553 - HVAC IDENTIFICATION
23 0593 - TESTING, ADJUSTING AND BALANCING
23 0713 - DUCTWORK INSULATION
23 0719 - HVAC PIPING INSULATION
23 0900 - CONTROLS
23 0913 - INSTRUMENTATION
23 2300 - REFRIGERATION PIPING AND SPECIALTIES
23 2500 - CHEMICAL (WATER) TREATMENT
23 3100 - DUCTWORK
23 3300 - DUCTWORK ACCESSORIES
23 3413.13 - MIXED FLOW LABORATORY EXHAUST FANS
23 3423 - POWER VENTILATORS
23 3600 - AIR TERMINAL UNITS
23 3700 - AIR INLETS AND OUTLETS
23 7313 - INDOOR MODULAR AIR HANDLING UNITS
23 8121 - SPLIT SYSTEM AIR CONDITIONING UNITS
23 8200 - TERMINAL HEAT TRANSFER UNITS
23 8216 - AIR COILS
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DIVISION 26 - ELECTRICAL
26 0001 - BASIC REQUIREMENTS FOR ELECTRICAL
26 0513 - MEDIUM-VOLTAGE CABLES
26 0519 - LOW VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES
26 0526 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS
26 0529 - HANGERS AND SUPPORTS FOR ELECTRAL SYSTEMS
26 0533 - RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS
26 0543 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS
26 0544 - SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING
26 0553 - IDENTIFICATION FOR ELECTRICAL SYSTEMS
26 0573 - OVERCURRENT PROTECTIVE DEVICE COORDINATION STUDY
26 0923 - LIGHTING CONTROL DEVICES
26 1200 - MEDIUM-VOLTAGE TRANSFORMERS
26 2200 - LOW-VOLTAGE TRANSFORMERS
26 2413 - SWITCHBOARDS
26 2416 - PANELBOARDS
26 2717 - EQUIPMENT WIRING
26 2719 - ELEVATOR EQUIPMENT PROVISIONS
26 2726 - WIRING DEVICES
26 2813 - FUSES
26 2816 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS
26 3323 - CENTRAL BATTERY EQUIPMENT
26 4113 - LIGHTNING PROTECTION FOR STRUCTURES
26 5100 - INTERIOR SOLID-STATE LIGHTING
26 5600 - EXTERIOR SOLID-STATE LIGHTING

DIVISION 27 - IT
27 0000 - GENERAL TECHNOLOGY REQUIREMENTS
27 1000 - TELECOMMUNICATIONS INFRASTRUCTURE CABLING SYSTEM
27 1005 - GROUNDING AND BONDING FOR TECHNOLOGY SYSTEMS
27 1100 - COMMUNICATIONS EQUIPMENT ROOMS
27 1500 - COMMUNICATIONS HORIZONTAL CABLING
27 1600 - COMMUNICATIONS CONNECTING CORDS
27 1800 - COMMUNICATIONS LABELING AND IDENTIFICATION

DIVISION 31 – EARTHWORK
31 1000 - SITE CLEARING
31 2200 - GRADING
31 2316 - EXCAVATION
31 2316.13 - TRENCHING
31 2316.14 - TRENCH EXCAVATION PROTECTION
31 2316.26 - ROCK REMOVAL
31 2323 - FILL

DIVISION 32 – EXTERIOR IMPROVEMENTS
32 0190 - TREE PROTECTION
32 1123 - AGGREGATE BASE COURSES
32 1250 - SITE PAVEMENT
32 1313.10 - CONCRETE CURBS, GUTTERS AND SIDEWALKS
32 1413 - INTERLOCKING CONCRETE PAVERS
32 1713 - PARKING BUMPERS
32 1723-13 - PAINTED PAVEMENT MARKINGS
32 3000 - SITE FURNISHINGS
32 8000 - SITE IRRIGATION
32 9300 - LANDSCAPE PLANTING
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DIVISION 33 – UTILITIES
33 0230 - JACKING, BORING OR TUNNELING PIPE
33 0273 - SITE CONRETE ENCASEMENT, CRADLES, SANDDLES AND COLLARS
33 0513 - MANHOLES AND STRUCTURES
33 0513.10 - SITE CASTINGS
33 1416 - SITE WATER UTILITY DISTRIBUTION PIPING
33 3113 - SITE SANITARY SEWERAGE GRAVITY PIPING
33 4100 - SUBDRAINAGE
33 4211 - STORMWATER GRAVITY PIPING
33 4213 - STORMWATER CULVERTS

END OF SECTION



NELC
New STEM Education Building
FPC #96601
Space Summary

Programmed ASF SD ASF Delta
Teaching Spaces

Classrooms (9 @ 875) 7,875 7,992 117
Classroom & Computer Lab Shared Storage Room (1 @ 500) 500 472 (28)

Sub-Total General Classroom Spaces 8,375 8,464 89

STEM
Theater Style Classroom 2,000 2,035 35

Associated Storage Room (Shared with Classroom Storage) -
Computer Labs 4,000 4,646 646

Associated Storage Room (Shared with Classroom Storage) -
Flexible Classroom (Divisible by 4) 2,700 2,775 75

Associated Storage Room (A&M) 200 228 28
Technical Lab/Studio 3,400 3,501 101

Lab Prep Space 400 574 174
Technical Lab/Studio 1,500 1,503 3

Lab Prep Space 200 203 3

Sub-Total STEM Spaces 14,400 15,465 1,065

Science
Chemistry Labs (Organic, Intro, General 1 & General 2) (4 @ 1,300) 5,200 5,248 48

Instrumentation Room (1 @ 400) 400 428 28
Chemical Storage (2 @ 100) 200 224 24

Chemistry Research Lab (1 @ 300) 300 334 34
Adjacent Student Work Area (1 @ 80) 80 180 100

Bio Chem Lab (1 @ 1,300) 1,300 1,312 12
Shared Science Prep Rooms (2 @ 400) 800 768 (32)

Lab Tech Office (2 @ 110) 220 202 (18)
Physics Lab (1 @ 1,300) 1,300 1,312 12

Prep Room (1 @ 150) 150 636 486
Geology Lab (Built-in Cabinetry) (1 @ 1,300) 1,300 1,312 12

Geology Storage/Prep (1 @ 150) 150 150 -
Tutorial Center 1 @ 1,000) 1,000 1,087 87

Sub-Total Science Spaces 12,400 13,193 793

Sub-Total for Teaching Spaces 35,175 37,122 1,947

Faculty Spaces
STEM Advising Suite

Chair Office (1 @ 180) 180 187 7



Dean's Office (1 @ 180) 180 187 7
Administrative Assistants (2 @ 64) 128 122 (6)

Associated Student Waiting (1 @ 100) 100 114 14
Faculty Offices (22 @ 110) 2,420 2,420 -
Conference Rooms (2 @ 400) 800 880 80
Shared Workroom (1 @ 300) 300 332 32
Adjunct Faculty Offices (1 @ 400) 400 474 74

Sub-total for Faculty Spaces 4,508 4,716 208
Suite Circulation 1,127 2,441 1,314

Sub-total for Faculty Spaces & Circulation 5,635 7,157 1,522

Shared Building Spaces
Meeting Spaces

Flexible Meeting Room (1 @ 4,400) 4,400 4,708 308
Associated Storage Room (1 @ 250) 250 252 2
Catering Area (1 @ 250) 250 272 22
AV Control Room (1 @ 100) 100 98 (2)

Student Sticky Spaces (10 # 75) 750 750 -
Private Meeting/Consultation Spaces (4 @ 100) 400 400 -

Sub-total for Meeting Spaces 6,150 6,480 330

Support Spaces
Faculty Breakroom (1 @ 400) 400 423 23
Student Breakroom ( 1 @ 200) 200 234 34
Lactation Room (1 @120) 120 116 (4)
Family/Unisex Restrooms (2 @ 60) 120 134 14
Loading Dock/Delivery Bay (1 @ 500) 500 559 59

Sub-total for Support Spaces 1,340 1,466 126

Sub-total for Shared Building Spaces 7,490 7,946 456

Total Assignable Square Footage of Building Spaces 48,300 52,225 3,925

Total Building Spaces  (GSF @60% Efficiency) 80,500 86,976 6,476

60.0% 60.0%
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