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NOAA is an agency that enriches life through science. Our reach goes from 
the surface of the sun to the depths of the ocean floor as we work to keep 

citizens informed of the changing environment around them. 
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NOAA Line Offices: 9 Key Focus Areas  



N-Wave provides reliable,  
secure and sustainable enterprise 
network services  
to enable NOAA’s mission of 
science, service and stewardship. 



N-Wave is built on partnerships 



Enterprise 
Services 

Campus 
Services 

●  Cloud Transport 
●  Enterprise Wireless 
●  Remote Access VPN 
●  Security as a Service 
●  24x7 Network 

Operations 

●  National Fiber Optic 
Backbone 

●  Multiple 10 Gbps  
●  Multi-Protocol Label 

Switching 
●  Wavelength-Division 

Multiplexing (WDM) 
●  100+ Gbps Ring in 

Washington, D.C. 
Metro 

●  Local Area Networking 
●  Cable Plant 

Management 
●  Engineering 

Assessments, 
Architecture, Design 
and Consulting 

Enterprise 
Transport 



Enterprise 
Services 

Campus 
Services 

SLA=	Service	level	actual,	based	on	historical	data	collection			
t 

	
Service	Type	 Service	Element		 	SLA	or	SLO	 Service	Response	

Transport	services	-	
Single	path	site	 N-Wave	Transport/	Backbone		 SLA=	99.9%	 Tier	1-3	24x7x365	(refer	to	Appx	B	response	time	agreement)	

Transport	services	-	
Diverse	Connected	Sites	 N-Wave	Transport/	Backbone		 SLA=	99.99%	 Tier	1-3	24x7x365	(refer	to	Appx	B	response	time	agreement)	

Transport	services		 N-Wave	Backbone		 SLA=	99.999%	 Tier	1-3	24x7x365	(refer	to	Appx	B	response	time	agreement)	

Transport	services		 TICAP Services* SLA=	99.999%	 Tier	1-3	24x7x365	(refer	to	response	time	agreement)	

Campus	 Wireless		 SLA=	99.9%	 Tier	1,	24x7x365,	Tier	2-3.		8x5xNBD	(escalation	per	appx	B,	
response	time	agreement)	





World-Class  
Network Operations 

●  24x7 support 
●  Tier I, II and III 

engineering 
●  Advanced monitoring, 

measurement and 
analysis 

●  Primary, secondary and 
tertiary ops sites 

Provided in partnership with 
GlobalNOC at Indiana University 
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NOAA TICAP Service 



TICAP Operations 



Engineering Resilient TIC – DC Metro  



N-Wave 
Network 
Traffic 







NOAA - EUMETSAT 
Future Network 
(JEUNO) 



8-15 minutes 

Latency for key EUMETSAT 
MetOp satellite products has 

decreased by 

since the cutover from 
the DS-3 circuits to 

JEUNO on 9/19/2018 

50mbps 
with peaks of over 120mbps  



TICAP Adjacent Services: 
N-Wave Enterprise 
Wireless  
 



Active: Silver Spring 
SSMC4, Oakland, 
Germantown, 
Lakeland, Beaufort, 
HML, OCM 
Charleston, Fairmont, 
Oxford, Wallops, ITC, 
DSRC (NOAA,NTIA) 
and WRC 



TICAP Adjacent 
Services: N-Wave 
Enterprise Wireless  





Internet

DC 
border

vSRX

ec2 ec2 ec2 ec2

N-WAVE

NOAA public address space
NAT’d to private space hosted 
in AWS, and advertised over 

VPN tunnels

 * NO default route to Internet - all connectivity is 
back through NOAA, except for static route to 

build ipsec tunnel

* hosts all use vsrx as 
default gateway

internet 
host

TICAP

DC agg

DC VPN

Denver 
border

TICAP

Denver 
agg

Denver 
VPN

N-WAVE 
agg

customer 
host

vpn tunnel vpn tunnel

AWS VPC
N-Wave Cloud 
Connectivity - VPN 



N-Wave Cloud Direct Connect - Broker 

Megaport MPLS network

ESAE vrf on N-WAVE
(details TBD)

shared 
10gig

Megaport 
circuit

any N-WAVE connected site

Megaport 
- Westin

rtr3.seat
rtr4.seat rtr3.wash

Megaport - 
Ashburn

local
VCX

local
VCX

Microsoft backbone
layer 2 service

traffic stays
local on Megaport,
no transport VCX

shared 
10gig

Megaport 
circuit

MS 
router

MS 
router

Azure
US Gov 
Virginia

traffic stays
local on Megaport,
no transport VCX

physical circuit
logical path 

bgp session





Network Core Subsystem (High) 

Denver Atlanta Chicago 
McLean Seattle 

N-Wave Management and Monitoring – Network Operations Center 
Bloomington 

(Primary) 
Indianapolis 
(Secondary) 

Boulder 
 (Tertiary) 

N-Wave Enterprise Services Infrastructure 
Enterprise Remote 

Access VPN Enterprise Wireless Security as a 
Service (SaaS) Cloud Transport 
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N-Wave to Campus Connectivity 
Aggregation  

Routers 
Local Area Network 

Switches Router / Firewalls 

N-Wave Campus Services 
David Skaggs Research Center  

Boulder, CO (future site) C
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Silver Spring Metro Center 
Silver Spring, MD 

Western Regional Center 
Seattle, WA (future site) 

Information 
Security  
Classification 

High-Criticality  
System With  
Moderate Enclaves 




