NOMADSS Project Charter
Title: Nitrogen, Oxidants, Mercury and Aerosol Distributions, Sources & Sinks



P.I./Institution: Alex Guenther / NCAR; Daniel Jaffe / U Washington; Xianliang Zhou / Wadsworth Center and School of Public Health
Project Location: Smyrna, TN
Project Period:  1 June – 15 July 2013

Facilities requested: NSF/NCAR C-130, TOGA, HARP, FO3  
1. Project Summary:

1.1. Scope:

The purpose of the NOMADSS project is to conduct low altitude airborne trace gas sampling over south eastern and east coastal regions of the United States.  The scope includes preparation for the field campaign, actual field work, data collection, follow-up data processing, data archival, and project closure activities.  Specific tasks are as follows:

· An integrated NOMADSS payload on the C-130 at Rocky Mountain Municipal Airport (RMMA) by the last week of May 2013.

· Successful completion of up to eight hours of test flights at the end of the payload integration period before aircraft departure to Tennessee.

· Conduct of 150 research flight hours on the C-130 during the NOMADSS field campaign from 1 June – 15 July 2013.

· Support of an EOL Data Center from 1 June – 15 July 2013.

· Provision of field-processed quick-look data within 24 hours following completion of flight.
· Release of a processed and quality-controlled RAF core data set in netCDF format three months after the completion of the NOMADSS field campaign.
1.2. Science:

NOMADSS is the result of a merger of three complimentary field campaigns: SOAS, NAAMEX, and TROPHONO.  The study goals include a regional survey of photo-chemical constituents in rural southern eastern United States (SOAS), an examination of major mercury sources and the mapping of mercury distributions and transformations in the eastern United States (NAAMEX),  and to establish HONO distributions and the mechanics of its production in various continental and maritime air masses (TROPHONO).

1.3. Roles and Responsibilities
Specific EOL staff have been assigned to support NOMADSS.  Direct requests for services should pass through either the Project Lead or the Aircraft Lead for coordination of effort.
	Position
	Name
	Email Address

	Project Lead
	Vidal Salazar
	vidal@ucar.edu

	Aircraft Lead
	Allen Schanot
	schanot@ucar.edu

	Lead Pilot
	Edward Ringleman
	ringlema@ucar.edu

	Safety Officer
	TBD
	

	IT Support 
	Mike Paxson
	mpaxson@ucar.edu

	Data Services
	TBD
	

	Shipping
	Randy Klotz
	klotz@ucar.edu


2. Resources:
 This project needs the following resources to perform the tasks described in this document. 
2.1. Platform / Payload 
The NSF/NCAR C-130 will be equipped with in-situ and remote sensing instrumentation, including the HAIS TOGA, AWAS, GT-CIMS, T of F-AMS and HARP Actinic Flux sensors as well as a number of ACD and User supplied systems (see table below).  A total of 88 flight hours on the NSF/NCAR C-130 have been requested, of which 80 are research flight hours and are test flight hours .  
	Instrument
	Lead
	Location

	RAF Mission Scientist Display
	Webster
	flight deck

	RAF State Parameters
	Schanot
	fuselage

	RAF Fast Hygrometer
	Beaton
	fuselage

	RAF Fast Temperature 
	Schanot
	fuselage

	RAF SPP-100 Cloud Probe
	Rogers
	right wing pod

	RAF SPP-300 Aerosol Probe
	Jensen
	right wing pod

	RAF PCASP Aerosol Probe
	Rogers
	left wing pod

	RAF UHSAS Aerosol Probe
	Rogers
	left wing pod

	RAF King Probe Liquid Water
	Schanot
	right wing 

	RAF Cloud Base Temperature
	Schanot
	fuselage

	RAF Radiometric Surface Temperature
	Schanot
	fuselage

	RAF Up/Down IR Irradiance
	Haggerty
	fuselage

	RAF Up/Down SW Irradiance
	Haggerty
	fuselage

	RAF CN Counter
	Schanot
	fuselage / SMAI 1

	RAF Digital Imagery: Fwd & Down
	Beaton
	fuselage

	EOL HARP - Up/Down Actinic Flux
	Hall
	fuselage

	CARI NO-NOX 
	Weinheimer
	cabin / HIMIL (1) inlet

	CARI / HAIS Fast Ozone
	Campos
	cabin / HIMIL (1) inlet

	CARI Carbon Monoxide
	Campos
	cabin / HIMIL (1) inlet

	CARI Picarro Carbon Dioxide
	Flocke
	cabin / HIMIL (1) inlet

	ACD SMPS Aerosol System
	Smith / Ortega
	cabin / SMAI 2

	 
	 
	 

	SOAS Specific Systems
	 
	 

	EOL / HAIS TOGA
	Apel
	cabin / HIMIL (3) inlet

	NCAR / ACD PTRMS
	Karl
	cabin / inlet

	 
	 
	 

	NAAMEX Specific Systems
	 
	 

	UW GEM Mercury
	Jaffe
	cabin /Special inlet (A)

	UW GOM Mercury
	Jaffe
	cabin /Special inlet (A)

	UW GOM / PHG 
	Jaffe
	cabin /Special inlet (A)

	CU HOx / H2SO4
	Maulden / Cantrell
	cabin / Special inlet (B)

	 
	 
	 

	TROPHONO Specific Systems
	 
	 

	SUNY HONO / HNO3
	Zhou
	cabin / HIMIL (4) inlet

	SUNY pNO3 / pOrganics
	Zhou
	cabin / SDI inlet

	SUNY Bulk Aerosol
	Zhou
	cabin / SDI inlet

	UCLA Mini - DOAS
	Stutz
	CAI aperture pad


2.2. Deliverables / Services
2.2.1. FPS Project Services

2.2.2. Data center

A common area will be provided at the local hotel housing project staff that will be equipped with internet access and a LAN for data distribution.  Space for individual groups will be provided with full time SA support for IT activities and the room will serve as the real time command and control center for C-130 research flights.
2.2.3. Field Data Catalog
CDS will prepare and support a standard Field Data Catalog for the project.  Aircraft track plots will be initialized for both the C-130 and NOAA P-3 aircraft.  Special funds are required for this support.
2.2.4. Data Archive

CDS will prepare and support standard data archival services for the NOMADSS project.  The archive is to include C-130 netCDF data files from all C-130 flights along with coincident data from all onboard sensors supported by other participants.  Potential access to NOAA P-3 data and from the SOAS ground site will be handled as a separate request.  Special funds are required for this support.
2.2.5. Communications
Real time air-to-ground communications will be provided by EOL via internet XCHAT and RT data feed with AEROS display capability.  Project coordination will be conducted via email and cell phone links along with key information postings at the Data Center.
2.2.6. Logistics

EOL will coordinate the preparation of and provide transport for User support equipment traveling from Rocky Mountain Municipal Airport to the deployment location in Smyrna, TN.  Seatainers will be used as shipping containers and will serve as secure storage near the C-130 in Smyrna. 
2.2.7. DFS services
The design and fabrication of all new infrastructure required to mount User systems on the C-130 for NOMADSS will be provided by EOL staff and the costs will be covered by the project deployment pool allocation.  User supplied specialty inlets and provisions for heating sample tubing are excluded from this allocation.
2.3. Staffing
Earth Observing Laboratory Staffing: 

· 2 RAF Pilots

· 1 RAF Mechanics

· 2 RAF Flight Engineers
· 4 RAF Technicians

· 1 RAF Project Manager
· 1 RAF Instrumentation Scientist
· 1 CDS System Administrator

· 1 RAF Software Engineer
· 1 FPS Program Director

· 1 CDS Data Catalog  Administrator
Atmospheric Chemistry Division/CARI Staffing: 

· 6 ACD Research Associates

To support fast-response ozone, carbon dioxide, oxides of nitrogen, HARP actinic flux, SMPS aerosol sizing, TOGA and carbon monoxide, five staff from the ACD division will be required to support NOMADSS.  Field support of the instruments requires funding for four special hires for a total of fourteen weeks, which was included in the C-130 cost estimate.

3. Scheduling:
3.1. Milestone Schedule
The Project Manager will obtain approval from the Project Sponsor for any schedule changes which impact the project completion milestone.  

	Date
	Milestone Description
	Deliverable

	 28 December 2012
	 Finalize FBO arrangements
	Contract for space 

	 28 December 2012
	 Finalize group housing
	Group rate room allocation

	 
	 
	

	 1 February 2013
	Finalize payload 
	User Documentation

	1 April 2013
	Start payload integration
	

	18 June 2013
	Payload integration completed
	

	27 June 2013
	Test flights completed
	

	28 June 2013
	C-130 prepped for departure
	

	28 June 2013
	Seatainer shipment departs BJC
	

	30 June 2013
	C-130 departure for Smyrna
	

	1 June 2013
	Start of NOMADSS
	

	15 July 2013
	End of NOMADSS
	

	17 July 2013
	C-130 arrival in CO
	

	26 July 2013
	Payload de-install completed
	

	14 August 2013 
	NOMADSS project debrief
	

	
	
	

	1 November 2013
	Release of final data set
	


4. Project Conditions:
4.1.  Location

C-130 flight operations for the project will be coordinated with NOAA P-3 operations being flown in support of the SOAS ground based measurements.  These joint activities require the two aircraft to be collocated at a single airport.  The original deployment site of Nashville International Airport was deemed unsuitable for this requirement.  Both aircraft will be based at the Smyrna / Rutherford County Airport.  Work space for all NOMADSS instrument support groups will be made available in a hangar adjoining the aircraft ramp parking spaces for the two platforms.  The NOMADSS C-130  Data  Center will be off site at an alternate location.
4.2.  Project Assumptions
· The NOMADSS C-130 deployment location is Smyrna, TN.

· The first day of NOMADSS science operations will be 1 June 2013.

· NOMADSS will be supported with a single flight crew.
· NOMADSS PI to serve as onboard Mission Scientist.
· NOMADSS individual flight durations will be between four and nine hours.

· The NOMADSS payload will require a total of eight weeks for installation including one week for local test flights.

· The aircraft flight plans call for clear sky conditions and will include flights in both high and low pollution conditions.
· The standard RAF display tools are sufficient for flight planning and real-time operations.
· Key payload components require extensive pre and post flight activity.  Activity on flight days will extend 3 or more hours beyond the actual flight durations.
· The standard EOL Data Center will be sufficient for NOMADSS operations; there is no need for a larger operations center.
· NOMADSS PI’s are responsible for the procurement of all instrument expendables, including calibration gases, cryogenics and other supplies.
· High speed internet access will be available at both the airport work space and the RAF Data Center to allow for communications between NOMADSS and SOAS scientists and the aircraft.
4.3.  Project Constraints:
4.3.1.  Payload
· Inlet line lengths are determined by C-130 infrastructure limitations.

· Instrument providers are responsible for sample line temperature control.

· All cabin based equipment must exhaust into standard sub-floor ducting to prevent possible contamination of downstream sensors.

· All compressed gas cylinders must be secured in approved infrastructure.  PI’s are responsible for plumbing gases from cylinders to sensors.

· Specialty inlets not currently available in the RAF inventory will be the responsibility of the instrument provider.
4.3.2. Operational

· Flight clearance problems may arise if flight tracks conflict with air traffic close to airports, restricted areas or active military operating areas (MOA’s).

· Flight routes will be adjusted by the C-130 pilots as necessary to avoid severe weather or other navigational hazards, and operations will be terminated if the safety of the aircraft is threatened.
· Flight operations will be constrained to U.S. controlled airspace.
· Flight operations will be limited to a minimum altitude of 1000 feet except for pre-planned low approaches into regional airports.

· Flight routes at altitudes below 2000 ft AGL will be adjusted by the C-130 pilots as necessary to avoid cities and large farms.
· Because of concurrent MPEX operations on the NSF/NCAR GV, the number of EOL staff in the field including necessary flight personnel will be limited increasing the chance of having to cancel a flight due to illness.

· The RAF data system technician, who will be onboard on all flights, cannot be responsible for the user equipment related tasks.
· Flight objectives requiring crew participation between the hours of 0000 and 0500 local time will require a switch in the diurnal duty cycle.
· Days off (hard-down days) will have to be scheduled at least 12 hours in advance.
· The following EOL/RAF crew duty limits will apply

	Flight Operations – Any 24-hour period
	10 flight hours

	Flight Operations – Any consecutive 7 days
	40 flight hours; 60 duty hours

	Flight Operations – Any 30-day period
	120 flight hours

	Consecutive working days
	6 days

	Maximum crew duty period
	14 consecutive hours

	Minimum crew rest period
	12 consecutive hours

	Consecutive maximum duty days
	2 days

	Definition of Max. Duty Day
	10-14 hours

	Night Duty
	Show time earlier than 5 am LT

Landing after midnight

	Switch from Day to Night time operations
	36 hours


4.4 Project Risks 
	#
	Risk Area
	Likeli-hood
	Risk Owner
	Project Impact-Mitigation Plan

	1
	A number of hazardous materials are included in the NOMADSS research payload. 
	Low
	RAF (Schanot)
	Safety guidelines for the detection and mitigation of said hazards will be prepared by the instrument providers.  All participants to be informed with these materials during the mandatory project safety briefing.

	2
	NOMADSS falls into an active weather season. Severe thunderstorm activity could pose a hazard for both aircraft and staff and interrupt science operations.
	Med
	RAF (Schanot)
	Prior to the NOMADSS deployment, EOL will develop an evacuation plan for the C-130. EOL will monitor the development of severe weather in the region using normal publicly available warnings as well as discussions with the NOMADSS science team. If necessary, EOL may decide to ferry the aircraft to alternate airports for safety reasons. 

	3
	 Aircraft are subject to routine mechanical failures.  Such an event could prevent flight operations for one or more days
	Low
	RAF (Schanot)
	 The aircraft is well maintained and travels with a special supply of key spare parts for rapid action.


	4
	 Several of the key instruments in the payload are highly complex and require extensive preparation and continuous maintenance
	Med
	 RAF (Schanot)
Users
(Instr PIs)
	 Upload schedules will be set and enforced to allow adequate time to integrate and test all payload components.  Maintenance days will be scheduled during the deployment to provide access on non-flight days.  PI’s to establish list of mission sensitive systems for flight decisions

	5
	 Targeted research area includes high traffic zones, restricted areas and MOAs.  Pre-flight tracks will be adjusted by the pilots as needed 
	Med
	 RAF
(Pilots)

Users

(Mission Scientist)
	Pattern specific science objectives could be affected.  Planned flight tracks will be adjusted by the pilots at their discretion to avoid flight hazards, cities and farms.  

	6
	 C-130 to undergo a major structural inspection prior to the scheduled deployment interval
	Low
	 RAF
(Stith)
	Delays in the return of the C-130 to full service would result in commensurate delays in all project activities.  Provisions are in place to defer some inspection activities to meet our obligations

	7
	 Extensive infrastructure upgrades are required to support the research payload.  DFS delays could impact the upload schedule
	Med
	RAF

(Schanot) 
DFS
(Ranson)
	Payload to be finalized as scheduled with early submittal of fabrication tasks to DFS

	8
	Close formation flight tracks with the NOAA P-3 for sensor intercomparisons
	Low
	RAF            (Pilots)
	Pilots from both NCAR and NOAA will meet prior to scheduling this mission to coordinate in flight procedures for this activity.



4.5 Project Issues

	#
	Date
	Priority

	Owner
	Description
	Status & Resolution

	1
	 12/26/12
	Med
	 Schanot
	 Finalize payload
	Awaiting funding decision on SMPS staffing and detailed information on potential addition of User  SO2 analyzer.

	2
	 
	Med
	 
	 
	

	3
	 
	Med
	 
	 
	

	4
	 
	Med
	 
	 
	


5. Project References
	Document/Reference
	Description / hyperlink

	NOMADSS Approval Notice 
	Sent to   (available from Baeuerle, Cheeseman or Albright)

	Project Summary – NOMADSS
	NCAR/EOL –Spring 2012 OFAP MEETING  

	Request for LAOF Support – SOAS / NAAMEX / TROPHONO
	NCAR/EOL – Spring 2012 OFAP MEETING
 

	Feasibility Analysis – SOAS / NAAMEX  / TROPHONO
	NCAR/EOL –Spring 2012 OFAP MEETING  

	NOMADSS Cost Estimate
	 NCAR/EOL –Spring 2012 OFAP MEETING 


� Priority Criteria


1 − High-priority/critical-path issue; requires immediate follow-up and resolution


2 − Medium-priority issue; requires follow-up before completion of next project milestone


3 − Low-priority issue; to be resolved prior to project completion


4 − Closed issue






