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DAKOTA STATE UNIVERSITY 
BEACOM INSTITUTE OF TECHNOLOGY 

GIRTON SITE 
MADISON, SOUTH DAKOTA 

MECHANICAL LEED NARRATIVE 
NOVEMBER 13, 2015 

BASIS OF DESIGN 

Reference Standards and Codes 

2012 International Building Code (IBC) 
 
2012 International Mechanical Code 
 
2012 International Fire Code. 
 
Uniform Plumbing Code-2009. 
 
ASHRAE Standard 90.1-2010, Energy Standard for Buildings Except Low-Rise Residential 
Buildings 
 
Handbooks of American Society of Heating, Refrigerating and Air Conditioning Engineers 
(ASHRAE) 
 
Ventilation for Acceptable Indoor Air Quality, ASHRAE Standard 62.1-2010 
 
NFPA-13 Installation of Fire Sprinkler Systems 
 
LEED Version 4 Prerequisite and Credit Requirements as Applicable 
 
Climatic Conditions 
 
Source:  ASHRAE 2013 Fundamentals Handbook, Chapter 14, 0.4% summer and 99.6% winter 
criteria for Sioux Falls, SD. 
 
Summer Outdoor Design Temperature:  92.2ºF DB, 73.6ºF mean coincident WB 
 
Summer Outdoor Design Wet Bulb Temperature:  77.2ºF WB, 87.2ºF mean coincident DB 
 
Winter Outdoor Design Temperature:  -15ºF DB 

 
Indoor Design Conditions 
 
Classroom and Lab Spaces: 70ºF heating, 75ºF / 50% RH cooling.  No mechanical 
humidification. 
 
Equipment Rooms: 60ºF heating, No mechanical cooling or humidification. 

Public Spaces: 70ºF heating, 75ºF / 50% RH cooling.  No mechanical humidification. 
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Load Analysis 
 
Trane Trace 700 Analysis Program for heating / cooling load calculations.  
 
Occupancy will be based on ASHRAE 62.1 – 2010 recommendations where actual occupancy 
levels are unknown. 
 
Lighting loads will be based on ASHRAE Standard 90.1-2010, Energy Standard for Buildings 
Except Low-Rise Residential Building and per Electrical Engineers selected lighting power 
densities. 
 
Equipment loads will be based on recommendations in ASHRAE 2013 Handbook Fundamentals, 
owner provided IT equipment information and on manufacturer’s data where available. 
 
Wall, roof and glass thermal characteristics as developed by the project architects. 
 

SITE UTILITY CONNECTIONS: 

Sanitary Sewer Service:   
 
A sanitary sewer line will extend from the new building to city utility piping.  Extensions from 
building connections are work of Division 33. 
 
Storm Drain Service:   
 
Multiple storm lines will extend from the new building to city utility piping.  Extensions from 
building connections are work of Division 33.   
 
Domestic Water Service: 
 
New water service will be extended to the new building from city utility piping.  Piping to the 
building will be provided as work of Division 33. 
 
Fire Protection Water Service: 
 
New water service will be extended to the new building from city utility piping.  Piping to the 
building including a post indicator valve in the yard will be provided as work of Division 33. 
 
Natural Gas Service: 
 
New gas service will be extended to the new building from gas utility piping.  Piping to the building 
will be provided as work of Division 33. 
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PLUMBING - DOMESTIC WATER PIPING 
Piping will be type L hard drawn copper tubing with solder-joint fittings for small sizes; mechanical 
grooved joints and fittings for large sizes.  Recirculating hot water pumps will be provided to 
maintain domestic hot water temperature at fixtures and equipment.  All piping will be routed 
concealed above ceilings and within pipe chases. 
 
Water Piping Insulation:   

Water piping will be insulated with pre-molded fiberglass with all service jacket.  Thicknesses will 
be as required by the Energy code.  Exposed piping will be covered with a PVC jacket. 

Domestic Water Heater(S):  

High-efficiency, gas-fired condensing storage water heater(s) located in mechanical rooms.  
Water heated and stored at 140 deg F.  A thermostatic master mixing valve will be used to deliver 
120 F water to fixtures. 

Water Softener(S):  

Water softeners will be provided for domestic hot water and heating system make-up water 
systems. Unit(s) located in mechanical room at water service entrance. 

 

PLUMBING - SANITARY WASTE AND VENT SYSTEMS 
 
Sanitary Waste and Vent Piping:  

  
Cast-iron piping with no-hub fittings above grade.  Below grade piping will be PVC.  Piping routed 
underground, and concealed within piping chases, above ceilings and within walls from fixtures 
and equipment.  Piping will be routed by gravity to service lines.  
 
Plumbing Fixtures:  Commercial Quality Fixtures Include:  
  
Water closets will be low flow (1.28 gpf), wall mounted with battery powered sensor flush valves. 
 
Urinals will be ultra-low flow (0.125 gpf) with battery powered sensor flush valves.  Lavatories will 
be drop in or under counter mounted china with low flow (0.35 gpm) battery powered sensor 
faucets.  Electric water coolers will be wall hung dual level stainless steel with bottle filler. 
 
 
PLUMBING – STORM DRAIN SYSTEMS 

 
Storm Drain Piping:  

  
Cast-iron piping with no-hub fittings above grade.  Below grade piping will be PVC.  Piping routed 
underground, and concealed within piping chases, above ceilings and within walls from fixtures 
and equipment.  Piping will be routed by gravity to service lines.  
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Roof drain systems will include primary and overflow drains.  Primary drains will be collected 
below the floor slab and discharge to the city storm sewer system.  Overflow drains will discharge 
to grade. 
 
 
Storm drain piping will be insulated with pre-molded fiberglass with all service jacket. 

Thicknesses will be as required by the Energy code.  Exposed piping will be covered with a PVC 
jacket. 
 

FIRE PROTECTION SYSTEMS 

The building will be protected with a wet-pipe fire sprinkler system in accordance with the 
requirements of NFPA and the local fire authority.  System shall be designed to provide a level of 
fire protection consistent with the fire hazard.  Piping will be threadable lightwall steel piping with 
threaded or mechanical grooved-end fittings.  
  
Sprinklers will be flush pendants with white-painted covers, semi-recessed pendants with white-
painted or chrome-plated escutcheons, or brass upright or pendent sprinklers where exposed and 
in service areas. 
 
A dry pipe system and zone will be provided to serve the areas below the overhung 2nd Level 
(exposed floor areas at NW and SW corners of the building).  Dry pipe valve and air compressor 
shall be located adjacent to the fire service entrance. 
 
It is assumed that the municipal water system has adequate capacity to serve the building fire 
sprinkler system without need for a fire pump.  However, this assumption will need to be 
confirmed by performing a hydrant flow test.  The City of Madison has indicated that the city water 
system is currently operating under temporary modified operational conditions and that these 
conditions will not be what is experienced when the building in in operation.  It is expected that 
permanent conditions will be set in May of 2016.  Consequently, any flow test performed prior to 
that date may give inaccurate results. 
 
MECHANICAL HVAC PIPING – HEATING WATER SYSTEM 
 
Hot Water Boilers:    
 

1. High efficiency, gas-fired condensing hot water boilers.  Two Aerco Benchmark 
boilers at approximately 1,500 MBH each.  Burners shall be dual fuel capable of 
operating on natural gas and propane with separate gas trains.  Self-contained 
microprocessor controllers to cascade and to modulate firing rate to generate heating 
water for air-handling unit preheating coils, perimeter space heating, vestibule and 
equipment room heating and air terminal unit heating coils for space temperature 
control.   

2. Heating water supply temperature will be designed for 160 deg F but will be 
controlled to reset to 120 deg F as outside air temperatures moderate. 

3. Boilers provided with combustion air intake and discharge exhaust venting through 
the roof. 

4. A 500 gallon propane tank will be provided as back up fuel source. 
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Perimeter Heating:  

 
1. Hydronic fin-tube radiation and/or radiant ceiling panels will be provided at all exterior 

walls for space heating.  Fin-tube enclosure shall be 16 ga. Factory painted steel and 
extend wall to wall.  Radiant panels will be either linear or modular styles. 

2. Radiation will be piped separately from the terminal reheat coils with separate control 
valves and used as the 1st stage of heat. 

3. Primary heating for the 2-story collaboration center will be by an in-floor radiant 
system fed from the main boiler plant. 

 
Air-Cooled Water Chiller:  

 
1. Mechanical cooling will be provided by a single packaged, rotary screw, air-cooled, 

high-efficiency chiller located on grade.  Unit will include variable speed compressors 
and sound package. 

2. Basis of design:  Trane Sintesis RTAF, 125 Ton capacity.10.5 EER, 16.2 IPLV. 
 

Heating and Chilled Water Pumps And Equipment:      
 

1. Duplex base-mounted centrifugal pumps with full standby capability selected for a full 
range of GPM loads.  Variable frequency drives provided for pump motors. 

2. Provide in-line boiler pumps with variable frequency drives to assure water circulation 
through hot water boilers.   

3. Heating and chilled water system equipment will include air separators, diaphragm-
type compression tanks, and auxiliaries.  

4. An automatic glycol feeder unit will be provided for makeup water.  Heating water will 
be a 30 percent propylene glycol solution.  Chilled water system will be a 25% 
propylene glycol solution. 

 
Heating and Chilled Water Piping:   

 
1. Schedule 40 black steel piping with threaded, flanged, or mechanical grooved-end 

fittings.  Type L copper tubing with lead-free solder joints could be used for smaller 
pipe sizes.  Heating water piping extended to air-handling unit heating coils and to 
hydronic terminal units throughout the building.   

2.  Hydronic terminal units will include air terminal unit heating coils, unit heaters, radiant 
ceiling panels, and finned tube radiation.  Perimeter heating will be primarily with 
continuous radiant panels, but also with finned tube radiation under full height curtain 
wall glass.  Provide cabinet unit heaters at entrance vestibules. 

3. Piping routed concealed above ceilings, within piping chases and walls to fixtures 
and equipment.  Piping will not be routed underground or in unheated spaces. 

4. Provide water flow meters on heating and chilled water mains to measure total flow. 
 
Hydronic Piping Insulation:   
 

1. Heating water piping insulated with pre-molded fiberglass with all-service jackets.  
2. Insulation thicknesses as required by the Energy Code to reduce thermal losses and 

to minimize condensation.  
3. Provide PVC jackets where piping is run exposed and subject to damage. 
4. All outdoor chilled water piping shall be covered with an aluminum jacket. 
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MECHANICAL HVAC – VENTILATION AND AIR CONDITIONING 
SYSTEMS 

 
HVAC Systems:   
 
The building heating, ventilation and air conditioning will be achieved with indoor variable air 
volume air-handling systems supplemented with perimeter heating equipment.   
 
Modular Indoor Air-Handling Units With Energy Recovery:   

 
1. Factory-fabricated modular air-handling unit, double-wall insulated.  One unit will be 

provided to serve each of the two floor levels. 
2. Cataloged (non-custom) air-handling units. 

 3. Air-handling units will consist of the following components: 
  

a. Return air opening in top back of unit. 
b. Centrifugal airfoil plenum return fan with variable speed motor drive.  Direct drive 

fans.   
c. Return/ relief air plenum.  Relief air discharged horizontally to a wall louver or 

roof gravity hood. 
d. Outside air/ return air plenum.  Mixing dampers with top outside air opening.  

Provide provision and 100 percent outside air economizer capability.  Provide an 
air flow measuring station with capability to measure minimum outside air.  
Outside air intake from a wall louver.   

e. Energy recovery wheel sized for approximately 1/3 of the total unit supply air 
flow. 

f. 80-85 percent efficient (MERV 13) filters with MERV 8 pre-filters.  Selected for 
500 FPM or less. 

g. Hot water heating coil.  Selected for 500 FPM or less.  60 deg F LAT.   
h. Chilled water cooling coils.  Selected for 500 FPM or less.  53.0 deg F LAT.  8 

rows minimum. 
i. Centrifugal airfoil plenum supply fan with variable speed motor drive.  Direct drive 

fans.    
 
Preliminary Unit Service and Capacities: 
 

1. AHU-1:  Level 1: 22,000 CFM 
2. AHU-2:  Level 2:  22,000 CFM 

 
Telecom and Server Room Air Conditioning Units. 
 

1. The Server Sim Lab will be cooled with an air-cooled computer room cooling unit 
(Liebert or equal).  Unit will be floor or ceiling mounted depending upon capacity 
requirement.  System will include an integral humidifier and electric reheat coil.  Air 
cooled condensing unit will be located on the roof. 

2. Telecom spaces will be provided with dedicate duct free split system cooling unit 
capable of operating to -20 deg F.  Air cooled condensing units will be located on 
grade or roof.   
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Energy Recovery Ventilator/Exhaust Fans 
 

1. Toilet rooms and Janitor closets will be exhausted with roof mounted energy recovery 
ventilator with enthalpy wheel.  Supply air from the ERV will be ducted to the outdoor 
connection of the air handling units.  ERV shall include electric preheat coil for frost 
control. 

2. A dedicated power roof ventilator will be provided to exhaust the Game Design 
Studio on Level 1.  This fan will be controlled from a wall switch and will operate 
intermittently.   

 
Air Distribution Ductwork:   

 
1. Low pressure supply air, return air, outside air, relief air, and exhaust air ductwork 

fabricated of galvanized steel sheet metal in rectangular and round shapes according 
to space requirements.  SMACNA 2-inch duct pressure classifications, with Class A 
duct sealing.  

2. Medium pressure supply air ductwork between supply fans and air terminal units (and 
between return air terminals and return fans) fabricated of galvanized steel sheet 
metal in rectangular and round shapes according to space requirements.  SMACNA 
4-inch duct pressure classifications, with Class A duct sealing. 

3. Exposed ductwork outside of equipment rooms shall be paint grip metal for field 
painting. 

4. Insulated fiberglass-reinforced-plastic for underfloor ductwork. 
  

External Duct Insulation: 
 
1. Concealed supply and return air duct shall be insulated with 1-1/2-1.0 pound density 

fiberglass blanket with a foil-scrim-kraft vapor barrier. 
2. Exposed supply and return air duct shall be insulated with 1-1/2-inch thick, 3.0 pound 

density fiberglass board insulation with and all-service jacket.  Ductwork in pool areas 
will not be insulated. 

3. Outside air and relief air ducts shall be insulated continuously and exhaust air ducts 
shall be insulated within 5 feet of a wall or roof opening with 2-inch thick, 3.0 pound 
density fiberglass board insulation with and all-service jacket. 

 
Air Terminal Units:   

 
1. Pressure-independent, single duct, variable volume air terminal units with hot water 

reheating coils. 
 
Registers, Grilles And Diffusers:   
 
  1. Square louvered supply diffusers, lay-in and surface-mounted. 

2. Linear slot diffusers. 
3. Linear bar-type diffusers. 
4. Sidewall double-deflection registers. 
5. Lay-in and surface-mounted egg crate return air registers. 
6. Sidewall and ceiling return and exhaust registers. 
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MECHANICAL HVAC – AUTOMATIC CONTROL SYSTEM 
 

Automatic Control System:   
 
1. Microprocessor-based direct digital control system with electronic sensors and 

electronic valve and damper operators.  System capability will include building HVAC 
building controls, operating and maintenance software, energy conservation 
software, and system graphics. 

2. BACnet or LonWorks compatible open protocol devices and components. 
3. The system will be compatible with and interface to the existing Siemens Apogee 

building automation system currently serving the DSU campus. 
4. Space temperature sensors shall include setpoint adjustment, display and user 

occupancy override feature. 
5. Densely occupied spaces will be provided with carbon dioxide sensors. 
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DAKOTA STATE UNIVERSITY 
BEACOM INSTITUTE OF TECHNOLOGY 

GIRTON SITE 
MADISON, SOUTH DAKOTA 

 ELECTRICAL LEED NARRATIVE 
                       November 13, 2015 
 
Electrical Service 
 
The campus is served with a 4,160 volt medium-voltage loop.  A new switchgear cabinet will be added to 
intercept the existing 15KV feeder and feed a new transformer at the new Beacom building.  The medium 
voltage switchgear will be located in the service enclosure on the east side of the new building (location 
shall be reviewed, could also be installed on the east side of Heston Hall).  Electrical service will consist 
of incoming conductors to the buildings from a college-owned outdoor transformer located at a 
coordinated location on the east side of the building.  Service conductors will be run underground to the 
new facility.  Preliminary size is to be determined based on load study of the building.  Transformer 
secondary voltage into the facility will be 480Y/277 volts.  Note that other transformers on campus are 
rated 120/208Y volts.  TSP suggests the use of 480Y/277 volts to serve lighting and large mechanical 
equipment loads (especially the chiller), and 120/208Y to serve receptacles and smaller equipment loads. 
The main service gear shall have a meter and connected into the BAS.  
 
Power Distribution System 
 
The power distribution system will provide electrical energy at 480Y/277 volts, 3 phase, 4 wire, (plus 
ground) 60 HZ for general lighting, elevators and (generally) motors larger than 3/4 HP.  Dry type 
transformers will be used to provide 208/120 volt, 3 phase, 4 wire, (plus ground) service for convenience 
receptacles, motors smaller than 3/4 HP, selected communication equipment and other miscellaneous 
equipment.  Power will be distributed from the main electrical equipment room and through branch circuit 
panelboards as required. Each circuit will be provided with a separate neutral and equipment grounding 
conductor. 
 
Electrical Motor and Power Equipment 
 
Motor controls will be via individual motor starters and VFD’s, located adjacent to each motor served.  All 
starters will be combination type with fused disconnect or circuit breaker capable of being padlocked in 
the off position.  Variable Frequency Drives (VFDs) will be installed as specified by the Mechanical 
Engineer.  All automatically controlled starters will have a local hand off-auto switch to allow for individual 
testing of the motor.  All starters will contain pilot lights to visually indicate operation.  A disconnecting 
means to be installed within sight of motors and other equipment where specifically indicated.  Motors 25 
HP and larger will be equipped with reduced voltage starters.   
 
Miscellaneous Equipment Connections 
 
Power will be provided for mechanical equipment and water heaters furnished and installed by Division 
22/23, automatic door operators, and all miscellaneous equipment furnished by Owner that is coordinated 
with engineer. 
 
Floor boxes containing duplex receptacles and provisions for voice/data/audio-visual connections will be 
provided throughout the building in locations to be coordinated with the owner.  Receptacles will be 
incorporated into the grand staircase in the gathering space. 
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Grounding 
 
Grounding will be provided in accordance with power company guidelines and the National Electric Code.  
A ground bar will be provided in the main electrical services for bonding of all required electrodes.  All 
feeders and individual branch circuits will be provided with a separate grounding conductor.  Ground 
busses will be provided in all electrical distribution equipment.  All communication rooms will be provided 
with a ground bar and connected to building grounding electrode system. 
 
There shall be an isolated ground system for computer systems as coordinated with University. 
 
Lightning Protection 
 
A lightning protection system will be provided for this Facility.   
 
Lighting Systems 
 
High efficiency LED light sources will be utilized throughout and will operate at 277 volts.  Lighting system 
to be designed within the IES recommended limits.  The classroom/labs will have either pendant 
direct/indirect fixtures or recessed direct/indirect fixtures. Each classroom/lab will have zone lighting 
control (presentation, task, and all on).  LEED v4 requires for all shared multi-occupant spaces to have 
multi-zone control with at least three lighting levels [on, off, midlevel (midlevel is 30% to 70% of 
maximum)]. 
 
Emergency Egress Lighting 
 
Emergency egress lighting will be provided in lobbies, corridors/public areas, toilets, and 
electrical/mechanical rooms.  Battery operated emergency lighting will be provided in emergency egress 
areas (interior and exterior).     
 
An emergency backup generator is not planned for this Facility. 
 
Exterior Lighting System 
 
Exterior doors will be provided with LED egress/security lighting.  Exterior lighting will include soffit lighting 
and sidewalk lighting. Exterior lighting shall match the Campus LED Halophane Granville series. 
 
Lighting Control Systems 
 
Lighting controls will be provided to conform to LEED standards.   All lighting, indoors and outdoors, will 
be automatically controlled by a computerized, programmable lighting control system.  Lighting control 
system will be capable of interfacing with the Energy Management Controls System.  Exterior lighting 
controls will reside inside the building.  Automatic control shall be achieved via time-of-day (via 
astronomical time clock), occupancy control (i.e. occupancy sensors), and photoelectric control (i.e. 
daylight harvesting).  A whole building control system is anticipated. 
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Telephone/Data Systems 
 
A telecommunications room will be provided for all communication and signal systems.  Painted plywood 
panels will be provided for terminal equipment and mounting system boxes and panels.  A ground wire 
will be brought to a ground bar in all telecommunication rooms and closets from the building service 
ground. 
 
A conduit system is to be installed as required with distribution conduits, sleeves, and outlet boxes.  Two 
4 inch PVC raceways will be extended to the tunnel for fiber, cable TV, and analog/copper feeds for 
communication connections to Campus links.  Separate Utility entrances are not needed.      
 
Backbone cabling to the Science Center servers will consist of 24 strands of 50 micron, laser optimized 
multi-mode fiber, 25-pair of copper (analog), and RG-11 coax.  Existing Campus server room will remain 
in the Science Center.  A single, radial fiber will be used to feed Beacom from the Science Center. 
 
Horizontal cabling within the Facility will consist of Cat 6 cables.  Two cables will be brought to the 
standard workstation. 
 
The telephone system can be mounted, by the Owner, on the plywood backboards, if required.   
 
Telephone cross-connects are by Owner. 
 
Data patch cords quantity shall be coordinated with Engineer. 
 
Video (TV) Distribution System 
 
A conduit system is to be installed as required with distribution conduits, sleeves, and outlet boxes.  All 
required power equipment, connections and the raceway system to be provided as determined by the 
Owner. Rough-in for Owner installed devices shall be coordinated with Engineer. 
 
Audio/Visual Systems 
 
TSP will coordinate rough-in and power requirements with AV Consultant.   
 
Sound System 
 
Sound system is not planned.   
 
Paging System 
 
Paging system is not planned.   
 
Mass Notification System 
 
A mass notification system is not planned.   
 
Clock System 
 
Clock system is not planned.   
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Access Control System 
 
Rough-in for Owner installed devices shall be coordinated with Engineer.  Biometrics at entrances into 
building are anticipated in the future. 
 
Intrusion Detection System 
 
Rough-in for Owner installed devices shall be coordinated with Engineer.   
 
Video Surveillance System 
 
Rough-in for Owner installed devices shall be coordinated with Engineer.   
 
Cable Tray 
 
Cable tray will be provided for main routing of low-voltage cabling on both floors.   
 
Fire and Smoke Alarm Systems 
 
An addressable, multi-plexed, microprocessor based, electrically supervised fire management type 
system will be provided complete with central processing unit, power supplies, data gathering panels 
(transponders), remote annunciators, campus tie, audible (voice evacuation where required) and visual 
signal devices, manual stations, automatic devices including ionization smoke detectors, combination 
fixed temperature/rate of rise detectors, OS&Y switches, etc. as required.  All devices shall be connected 
together to provide a complete system designed to NFPA standards.  The system will be designed in 
accordance with ADA standards.  The main control panel will be located in main telecom room.  System 
will be provided in accordance with local and state requirements.  A smoke detector will be provided 
above the fire alarm panel in the electrical room as required.  Smoke and/or heat detectors will be 
provided in electrical rooms and closets that are not sprinkled, if required by local and state fire codes. 
Smoke duct detectors will be provided in air moving systems where required by code.   The system will be 
addressable by device to allow easy identification of the activated area and type of device.  Smoke 
detectors will be provided in conjunction with magnetic door holders, when applicable.  A voice 
evacuation system is not planned at this time.  Occupancy: B + A (in Gathering space).  Requirements for 
voice evacuation: A-occupancy, 1000+.  The fire alarm system must be fully compatible communicating 
with the Campus’ main Siemens panel to notify the Campus (Physical Plant) of troubles.  Physical Plant 
alarms monitoring station.  Siemens will be base bid and alternate bid for others (must by UL Listed to be 
compatible with interfacing with existing Siemens main campus central control panel and digital 
communicator in Physical Plant). 
 
Area of Rescue Systems 
 
Area of Rescue system will not be required (2012 IBC 1007.3 exc 2). 
 
LEED 
 
The project will be built to comply with LEED 4.0 US Green Building Council (USGBC), minimum of silver. 
 
For LEED, per ASHRAE 90.1-2010, 50% of the receptacles will need to be automatically controlled to 
remove power from these outlets. 
Advanced metering will be designed.  Systems will need to be distributed individually (HVAC, lighting, and 
receptacles) and fed out of separate panels for monitoring. 
 



 

5 
 

 
Commissioning 
 
The Owner will engage in a Commissioning Agent for enhanced commissioning.  The Contractor will 
need to be available during this start-up and testing. 
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DAKOTA STATE UNIVERSITY 
BEACOM INSTITUTE OF TECHNOLOGY 

GIRTON SITE 
MADISON, SOUTH DAKOTA 

LEED SCHEMATIC DESIGN UPDATE 
NOVEMBER 13, 2015 

 
The South Dakota Office of the State Engineer has indicated that the Dakota State University (DSU) – 
Beacom Institute of Technology will pursue LEED certification at the Silver level under LEED version 4. 
The design team held a sustainable design/LEED workshop on August 19th 2015 to help educate the 
owners team on the new LEED v4 as well as establish a preliminary assessment of the project’s potential 
to achieve LEED Silver certification. The Silver level requires a minimum achievement of 50 points. The 
project should target a minimum of 5 points above the low threshold or a total of 55 in case the Green 
Building Certification Institute (GBCI) has any unfavorable rulings during the certification review. Based 
on the relocation of the project to the east of Washington Avenue and orientation of the building, specific 
credits that were targeted previously are no longer possible. The project is currently targeting 53 points 
which places it within the lower range of Silver and therefore the team should identify an additional 2 
to 3 points to pursue to be on the safe side when the project is ready for certification review.  
 
The attached scorecard identifies the credits with the greatest opportunity for achievement as well as the 
credits that are currently considered as potential “Maybe’s” and the credits with the likelihood of being 
unachievable. Further analysis will be required throughout the design and construction process.  
 
Location and Transportation (Lt)  
 
The location and transportation category rewards thoughtful decisions about building location, with credits 
that encourage compact development, alternative transportation and connection with amenities. The LT 
category is an outgrowth of the Sustainable Sites category which formerly covered location related topics. 
The LT category considers the existing features of the surrounding community and how the infrastructure 
affects occupants’ behavior and environmental performance. The project is located within a rural 
community of Madison, South Dakota and because of this location, the project will not be able to take 
advantage of aspects that would reward other projects located within a community that has more density 
and developed infrastructure. The Office of the State Engineer has indicated that the project cannot 
pursue two credits under this category. Currently the project has the potential to achieve 5 points out of 
the 16 available under this category. The following represents what credits are still achievable and what is 
no longer achievable from the previous Schematic Design analysis: 
 
Credits that are achievable: 
 

 Sensitive Land Protection 
 Surrounding Density and Diverse Uses 
 Reduced Parking Footprint: Hinged upon providing/assigning no parking (new or existing) for 

the project. 
 
Credits that are no longer achievable: 
 
High Priority Site: Due to project location outside of Historic District. 
 



 
Sustainable Sites (Ss) 
 
The Sustainable Sites category rewards decisions about the environment surrounding the building, with 
credits to emphasize the vital relationships among buildings, ecosystems and ecosystem services. It 
focuses on restoring project site elements, integrating the site with local and regional ecosystems, and 
preserving the biodiversity that natural systems rely on. 100% of the new project site is considered 
previously developed as it encompasses an existing parking lot. The project has a real opportunity to 
restore the site back to native habitat and in order to maintain previous anticipated LEED site credits, the 
project must at a minimum convert 30% of the previously developed area to vegetation, otherwise it may 
make it difficult to reach the Silver certification level. Currently the project still has the potential to achieve 
6 points out of the 10 available under this category. The following represents what credits are still 
achievable from the previous schematic design and what credits have the best opportunity for additional 
points as needed: 
 
Credits that are achievable: 
 

 Site Development – Protect or Restore Habitat: Need to at least restore approximately 18,000 
square feet with native/adapted vegetation. 

 Open Space: Similar to above 
 Heat Island Reduction: All new paving to have Solar Reflectivity of 0.33. 

 
Credits that have potential for additional points: 
 

 Rainwater Management: Meet the 95th percentile of regional/local rainfall events which would 
require bioswales along the west and south edges of the site.  

 Light Pollution Reduction: There are concerns where the project is located close to the project 
boundary. Requires the proper design of exterior lighting to meet uplight and trespass 
requirements. This is thru fixture selection which may not require additional cost. 

 
Water Efficiency (We) 
 
The Water Efficiency category addresses water holistically, looking at indoor use, outdoor use and 
specialized uses as well as metering. The section is based on an ‘efficiency first’ approach to water 
conservation thru the prerequisites that recognizes the use of non-potable and alternative sources of 
water for further reductions. The project has the ability to be aggressive relative to the reduction in 
potable water use and has the potential to achieve 6 points out of the 11 available under this category. 
The following represents what credits are still achievable from the previous schematic design and what 
credits have the best opportunity for additional points as needed: 
 
Credits that are achievable: 
 

 Outdoor Water Use Reduction: Two options for compliance. Provide landscaping that doesn’t 
require irrigation after the 2 year establishment period or reduce irrigation by 50% from a 
calculated baseline. Installing native/adapted plant species can potentially eliminate the cost of 
irrigation. 

 Indoor Water Use Reduction: By installing 1.28 gpf toilets, 0.125 gpf urinals, 0.35 gpm 
lavatories and 0.5 breakroom sinks, the project has an opportunity to reduce potable water by at 
least 40%. 

 
 



 
 
Credits that have potential for additional points: 
 

 Water Metering: Install water metering for 2 of the following use: Irrigation (most likely required if 
irrigation was provided), indoor plumbing fixtures, domestic hot water, boiler, other process water. 
This may be minimal cost above a whole building water meter which is required. 

 
Energy and Atmosphere (Ea) 
 
The Energy and Atmosphere category approaches energy from a holistic perspective, addressing energy 
use reduction, energy efficient design strategies and renewable energy sources. Energy efficiency in 
buildings start with a focus on design that reduces overall energy needs, such as building orientation and 
glazing selection, and the choice of climate-appropriate building materials. Strategies such as passive 
heating and cooling, natural ventilation, and high-efficiency HVAC systems partnered with smart controls 
further reduce a buildings energy use. The current building orientation has a different impact on the 
energy performance of the envelope which will affect mechanical and electrical systems. Even though 
there is less overall glazing, there is more glazing oriented to the west. Currently the project has the 
potential to achieve 18 points out of the 33 available under this category. The following represents what 
credits are still achievable from the previous schematic design and what credits have the best opportunity 
for additional points as needed: 
 
Credits that are achievable: 
 

 Enhanced Commissioning: OSE requirement. 
 Optimize Energy Performance: OSE Requirement. 
 Enhanced Refrigerant Management 

 
Credits that have potential for additional points: 
 

 Advanced Metering: Besides whole building level metering, credit also requires that individual 
energy related end uses that represent 10% or more of total annual consumption be metered. 
This will require additional cost but may be offset by what level of metering is already required by 
the college and programmed thru the building management system.  

 
Materials and Resources (Mr) 
 
The Materials and Resources category focuses on minimizing the embodied energy and other impacts 
associated with the extraction, processing, transport, maintenance, and disposal of building materials. 
The requirements are designed to support a life-cycle approach that improves performance and promotes 
resource efficiency. Each requirement identifies a specific action that fits into the larger context of a life-
cycle approach to embodied impact reduction. Currently the project has the potential to achieve 3 out of 
the 13 available under this category. The following represents what credits are still achievable from the 
previous schematic design: 
 
Credits that are achievable: 
 

 Building Product Disclosure and Optimization – Sourcing of Raw Materials: Specify, 
procure and install materials that meet sustainability attributes such as certified wood, recycled 
content and regional sourcing requirements. 



 Construction and Demolition Waste Management: Achieve a minimum 75% diversion of 
construction waste 

 
 
 
Indoor Environmental Quality (Eq) 
 
The indoor Environmental Quality category rewards decisions made by project teams about indoor air 
quality and thermal, visual and acoustic comfort. Green buildings with good indoor environmental quality 
protect the health and comfort of building occupants. High-quality indoor environments also enhance 
productivity, decrease absenteeism, improve the building’s value and reduce liability for building 
designers and owners. The category addresses the myriad design strategies and environmental factors – 
air quality, lighting quality, acoustic quality, and control over one’s surroundings – that influence the way 
people learn, work and live. Currently the project has the potential to achieve 11 out of the 16 available 
under this category. The following represents what credits are still achievable, credits are no longer 
achievable from the previous Schematic Design analysis and credits that have the best opportunity for 
additional points as needed: 
 
Credits that are achievable: 
 

 Enhanced Indoor Air Quality Strategies: requires entryway systems at main building access 
points, exhausting of areas where chemicals are stored (Janitors closest), MERV 13 filtration. 
Also would require CO2 sensors in all densely occupied spaces such as conference room, 
classrooms, collaboration center etc. 

 Low Emitting Materials: Specify, procure and install low impact materials. 
 Construction Indoor Air Quality Management Plan: Contractor to employ air quality measures 

during construction. 
 Indoor Air Quality Assessment: Requires a building flush or air quality testing. 
 Interior Lighting: Proper design and specification of lighting fixtures. 
 Quality Views: Every spaces has access to exterior views. 

 
Credits that are no longer achievable: 
 

 Daylight: Based on a more compact design, floor plates and room depth became deeper making 
it difficult to meet the LEED requirements. 

 
Credits that have potential for additional points: 
 

 Thermal Comfort: Based on providing individual control for 50% of the occupants in individual 
occupants spaces. Since there are very few actual individual occupant spaces in the cost would 
be considered minimal. 

 
Innovation and Design (In) 
 
This category is to recognize projects for innovative building features and sustainable building practices 
and strategies. The project has not had a discussion on what innovations to pursue and will do so in the 
near future. Currently the project is targeting 4 out of the 6 available under this category with the potential 
of pursuing 2 additional innovation points if needed. 
 
 
 



 
 
Regional Priority (Rp) 
 
Based on the location of the project within zip code 57042 the six credits that are eligible for bonus points 
and the four credits that are most likely achievable are: 
 

 LT Credit Sensitive Land Protection - Achievable 
 EA Credit Optimize Energy Performance - Achievable 
 EA Credit Renewable Energy - Unachievable 
 MR Credit Product Disclosure and Optimization – EPD’s - Potential 
 EQ Credit Enhanced IAQ Strategies - Achievable 
 EQ Credit Indoor Air Quality Assessment - Achievable 
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Y ? N

1 Credit 1

4 0 12 16 3 1 9 13
Credit 16 Y Prereq Required

1 Credit 1 Y Prereq Required
2 Credit 2 5 Credit 5

2 3 Credit 5 1 1 Credit 2

5 Credit 5 1 1 Credit 2
1 Credit 1 2 Credit Building Product Disclosure and Optimization - Material Ingredients 2

1 Credit 1 2 Credit 2
1 Credit Green Vehicles 1

10 3 3 Indoor Environmental Quality 16
5 4 1 10 Y Prereq Required

Y Prereq Required Y Prereq Required

1 Credit 1 2 Credit 2
2 Credit 2 3 Credit 3
1 Credit 1 1 Credit Construction Indoor Air Quality Management Plan 1

2 1 Credit 3 1 1 Credit 2
2 Credit 2 1 Credit 1

1 Credit 1 2 Credit 2
3 Credit 3

6 1 4 11 1 Credit 1
Y Prereq Required 1 Credit 1
Y Prereq Required
Y Prereq Building-Level Water Metering Required 4 2 0 Innovation 6
2 Credit 2 3 2 Credit 5
4 2 Credit 6 1 Credit 1

2 Credit 2
1 Credit Water Metering 1 4 0 0 Regional Priority 4

1 Credit Regional Priority: Specific Credit(LT) Sensitive Land Protection 1
17 5 11 33 1 Credit Regional Priority: Specific Credit(EA) Optimize Energy Performance 1
Y Prereq Required 1 Credit Regional Priority: Specific Credit(EQ) Enhanced IAQ Strategies 1
Y Prereq Required 1 Credit Regional Priority: Specific Credit(EQ) Indoor Air Quality Assessment 1
Y Prereq Required
Y Prereq Required 53 17 40 TOTALS Possible Points: 110
6 Credit 6

10 2 6 Credit 18
1 Credit 1
2 Credit 2

3 Credit 3
1 Credit 1

2 Credit 2

Acoustic Performance
Quality Views

Enhanced Indoor Air Quality Strategies
Low-Emitting Materials

Indoor Air Quality Assessment
Thermal Comfort

Certified: 40 to 49 points,   Silver: 50 to 59 points,  Gold: 60 to 79 points,  Platinum: 80 to 110 

Access to Quality Transit

Reduced Parking Footprint

Open Space

Site Assessment

Interior Lighting
Daylight

LEED Accredited Professional
Innovation  

Rainwater Management

Light Pollution Reduction

Environmental Tobacco Smoke Control

Energy and Atmosphere

Minimum Energy Performance

Fundamental Refrigerant Management

Cooling Tower Water Use

Green Power and Carbon Offsets

Heat Island Reduction

Outdoor Water Use Reduction
Indoor Water Use Reduction

Outdoor Water Use Reduction
Indoor Water Use Reduction

Enhanced Commissioning

Building-Level Energy Metering

Water Efficiency

Fundamental Commissioning and Verification

Demand Response
Renewable Energy Production
Enhanced Refrigerant Management

Optimize Energy Performance
Advanced Energy Metering

Construction Activity Pollution Prevention

High Priority Site

Surrounding Density and Diverse Uses

Sustainable Sites

Building Life-Cycle Impact Reduction

Site Development - Protect or Restore Habitat

Building Product Disclosure and Optimization - Sourcing of Raw Materials

Project Name:
Date:

Location and Transportation

Sensitive Land Protection
LEED for Neighborhood Development Location

Bicycle Facilities

Construction and Demolition Waste Management Planning

Materials and Resources
Storage and Collection of Recyclables

Construction and Demolition Waste Management 

Minimum Indoor Air Quality Performance

Building Product Disclosure and Optimization - Environmental Product 
Declarations

Integrative Process
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