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National Institutes of Health Radio Amateur Club 
Emergency Communications Center (NIHRAC ECC)   

 

Relocation Project 2014 

STATEMENT OF REQUIREMENTS 
 

REQUIREMENTS SECTIONS 

1. Physical Space – the office space used to house, operate, and manage the equipment and 
associated physical resources needed for the ECC functions. 
 

2. Roof Equipment – resources used to support, maintain and operate radio antennas. 
 

3. Emergency operations support - resources for effective support of emergency communications 
functions during ECC activation events, and related activities. 

 

 

DETAILS 

All the specifications below correspond to the current resources and features of the NIH ECC, except 
where noted. The current facility and resources meet the requirements of the ECC, with exceptions that 
are also noted. 

1. Physical Space 
 

a. Floor space: 510 sq. ft. 
b. Layout (see Figure 1 in the Appendix): 

i. Two roughly equal zones. This dual-area setup enables separating radio 
operations and technical activities from meeting and coordination activities. 
Such separation is essential during emergencies and exercises to reduce the 
interference between different activities. 
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ii. Large doorway (double doors, each 3 ft. wide, 7 ft. tall) to separate zones.  The 
large doorway (double, tall doors) has two purposes. It allows integrating the 
two areas when needed for meetings and technical activities, and it allows 
moving large equipment into and out of the operations area. The doors must 
swing and lock at or near 180 degrees. 

c.  Zone usage: 
i. Zone 1: office, meeting, conference, coordination activities.  

ii. Zone 2: quasi-industrial for radio equipment and operations. 
 

d. Lighting: Each zone has independent lighting 
i. Standard fluorescent ceiling lighting in each zone.  

ii. Emergency lighting in each zone.  
iii. Zone 2: own battery-operated lighting resources supplied by NIHRAC. 

e. Ceiling: 
i. Zone 1: min height is 8’ 3”, suspended tiles. 

ii. Zone 2: min height is 8’ 3”, suspended tiles. Taller ceiling is preferred.  
(Note: current ceiling is in bad condition and in need of urgent repair). 

f. Windows: The current space does not have windows. Although windows are not 
required, access to windows could simplify certain communications activities and 
provide natural light (a useful asset during emergencies that may involve power 
outages). 

g. Floors: Vinyl tiles on concrete slab. 
i. Zone 1: non-carpeted. It may be carpeted. 

ii. Zone 2: non-carpeted. It must not be carpeted. 
h. Entry doors: Two, one for each zone. 

i. Zone 1: Standard steel door. Wide-tall door is required for moving equipment. 
ii. Zone 2: Standard steel door for emergency egress.   

iii. Cipher or ID badge operated lock on main door.  
iv. Secondary key lock on main door for power failures.  
v. Double door between zones (see 1.b.ii). 

i. Floor access: There is a freight elevator adjacent to the ECC. Ground floor access or 
freight elevator for moving equipment is required.  

j. Building access: 
i. Unsupervised access using NIH ID badge for authorized users. 

ii. Ground-level access door to reach freight elevator.  
iii. Loading dock.  

k. Furniture: 
i. Zone 1: Small meeting table and stackable chairs. 
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ii. Zone 2: Customized layout for radio operation. Ergonomic office chairs with 
wheels. Current configuration is 4 tables with a small drawer in each.  

l. Storage: Tall, stand-up height metal cabinets with sturdy shelves covering 25% of wall 
area. 

m. Shelving: 150 lbs. capacity or greater. 
n. Workbench: Approximately 26 linear feet of laboratory-type workbench over metal 

cabinets in Zone 2. Bench supports at least 300lb of weight. People need to stand on the 
bench when needed to move and assemble/disassemble equipment. 

o. Electrical: 
i. Zone 1: 12 standard 120VAC/15A grounded office power outlets. 

ii. Zone 2: 4 duplex 120VAC/20A single phase grounded outlets, 12 duplex 
120VAC/15A grounded outlets, and 4 twist-lock 220V grounded outlets with 
15A breakers. Current power usage is 3.5KW.  Individual radios can consume up 
to 2KW.  Power outlets should use alternating protected circuits to distribute 
power usage.  One wall should provide at least two independent 220 VAC single-
phase circuits. One 120 VAC/30A (e.g., MEMA L5-30) outlet is desirable for UPS 
quick recharging. 

iii. Building ground is brought to bus bar near antenna patch panel. 
p. HVAC: 

i. Zone 1: Meeting sizes can be 20 persons. 
ii. Zone 2: Equipment adds min 12,000 BTU/hr. Operations can include 10 persons. 

iii. Heating/cooling provided by building central heating system. There is 
thermostat and temperature control in zone 1. 

q. LAN:  ECC requires two fiber optic links for network connectivity. One link is for NIHnet, 
connected to a VLAN under ORS administrative control. The other link connects to 
BHEPPnet, a private, non-Internet-connected network for emergency management 
under NLM management. BHEPPnet interconnects area hospitals. 

r. Telephone system: the ECC has two land line telephone sets connected to the building 
telephone system. 

s. Mail: the ECC has one mail box for regular correspondence. 
t. Walls: acoustic tiles, capable of supporting shelving. Several wall areas have plywood 

backing. 
u. Storage: some 70 cubic feet of spare equipment and supplies are stored in crates in the 

two room areas. These resources, and potentially others, could be kept in an accessible 
and secure storage space outside the ECC office areas. 
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2. Roof Equipment 
 

a. Antennas (see pictures in Appendix): 
i. Broadband dipole wire antenna, 130 ft. line, suspended > 50 feet above roof.  

ii. 40 foot manual crank-up tower with rotating directional HF beam antenna 
iii. 10 foot pole with 43 ft. long rotatable dipole.   
iv. Six commercial-grade UHF/VHF antennas, one with dual rotation 

(azimuth/elevation). 
b. Antenna location: 

i. Antennas are (and must be) above all other objects/obstructions on the roof. 
ii. Antennas are accessible to NIHRAC radio technicians. 

iii. Antenna locations meet FCC standards for non-ionizing radiation. They must be 
away from offices and pedestrian traffic. 

c. Roof access: 
i. Radio club technicians have ready access to roof antennas for testing, 

observation and emergency repairs. The tower may have to be lowered just 
prior to a major weather event, and then returned to its operating position 
immediately afterwards to provide emergency communications. Major work will 
be coordinated through building engineer. 

ii. Roof access by others must be infrequent, and radio operators must be notified 
if workers will be on the roof near antennas for an extended period of time 
(hours).  These precautions are necessary to meet requirements for safe levels 
of non-ionizing radiation exposure. Note, current roof arrangement is designed 
so that exposure levels are safe, even for workers on the roof.  

d. Cables to roof: 
i. Each antenna has one radio frequency (RF) coaxial cable that transports the 

signals between the ECC and the antenna. The distance between the ECC (Zone 
2) and the antenna is a critical design issue. Cable size, weight and cost increase 
dramatically if the run length of the cable exceeds approximately 200 feet.  

ii. Several antennas have rotator motors. Each motor requires a multi-conductor 
control cable.  Cable size, weight and cost increase moderately if the run length 
of the cable exceeds approximately 300 feet.  

iii. Cable age affects cable performance.  Cables must be added or replaced 
periodically.  Radio technicians will need full access to the cable pathway to the 
roof to add or replace cables.  

iv. Cables are terminated at the ECC (Zone 2) at a grounded patch panel.  
v. Cables are terminated on the roof at two sites.  The first termination is at a 

lightning arrestor that is grounded to the building roof lightning protection 
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ground.  Each cable is terminated a second time at its corresponding antenna. 
Radio technicians must have access to both terminations to locate and repair 
faults. 

e. Grounding:  Antenna cables’ lightning arrestors, metal masts and other support 
hardware are attached to roof lightning protection ground system. 

 
 

3. Emergency Operations Support 
 

a. Emergency power: 
i. The plan to tie the current ECC to building emergency power has been 

postponed due to the move.  The ECC will need emergency lighting and power. 
ii. The ECC has a limited number of UPS units and batteries to support computers, 

radio stations and network systems.  
b. Campus communications: 

i. The ECC will communicate with ORS via the NIH telephone system, cell phone 
and the campus network (e-mail). 

ii. The ECC is in the process of replacing its old COOP (trunked system) radio with a 
new one supplied by ORS/DEPC 

c. Campus and building access during emergencies: A limited number of ECC radio 
operators have emergency staff designation to access the NIH campus during 
emergencies. Building access during emergencies will be critical. Several non-NIH radio 
operator volunteers may need a special badge to access the facility during emergencies. 

d. Access to restrooms, food and water:  Any emergency lasting more than a few hours will 
require ready access to restrooms, food and water.  Restrooms must have at least one 
sink for hand washing that does not require building power to operate. 
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APPENDIX: IMAGES AND DIAGRAMS 

Figure 1: NIHECC office plan (scale is approximate) 
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Picture 1: Antenna patch panel 

 

 

Picture 2:  Administrative area (foreground) and Workshop area (background) 
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Picture 3: Workshop bench area 

 

 

Picture 4: Spiderbeam antenna and tower on roof of building 11 

 

 



NIHRAC 2014 Relocation SOR 

9 

 

Picture 5: Antenna systems on roof of building 11 

 

 

Picture 6: Cable ingress system and ground bar (bottom right) on roof of building 11 
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Picture 7: Bushcomm, 165 feet long wide-band HF antenna, and 2M VHF antenna on roof of building 11. 
The Bushcomm antenna is supported at the top of the tall structure on the background on the east side 
and on a mast on the west side (top of larger picture and insert). 

 

Bushcomm’s center point 

2M VHF antenna 

Bushcomm’s end supports 

Bushcomm antenna 


