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Request for Quote
Price Validation and Feasibility Studies for 
Commercial Services for Space-Based Earth and Space Weather Observation Requirements
I. Introduction

The purpose of this solicitation is to fund multiple studies to aid NOAA in assessing the technical feasibility and price of commercially available sources of space-based Earth and space weather observations.  The outcome of the studies will help NOAA identify the best ways of meeting user requirements through space-based observing systems.    

On December 20, 2007, NOAA issued a Sources Sought / Market Survey Request for Information (RFI) to identify interested parties capable of providing commercial solutions to meet space-based Earth and space weather observation requirements of the United States Government (USG). The selected observations are either unavailable today or are in danger of experiencing a gap when the current data source is no longer available.  The observations of interest to NOAA, and also cited in the RFI, are listed in Table 1.

Table 1. Observation Requirements

	Selected USG Earth Observation Requirements*
	Space-based Mission

	A. Atmospheric Profiles (Temperature, Pressure, Water Vapor)
	Global Positioning System Radio Occultation

	B. Wind Speed and Direction (Surface -- Ocean)
	Active Scatterometry

	C. Total and Clear Sky Radiative Flux
	Total Solar Irradiance
Clouds and Earth's Radiant Energy

	D. Solar Irradiance
	Total Solar Irradiance

	E. Atmospheric Constituents (Ozone)
	Ozone Mapping and Profiling

	F. Atmospheric Constituents (Aerosols)
	Aerosol Polarimetry

	G. Sea Surface Height/Topography
	RADAR Altimeter

	H. Atmospheric Profiles (Temperature, Pressure, Water Vapor)
	Geostationary High Spectral Resolution Sounder

	I. Ocean Color
	Visible to Near IR Multispectral Imager

	J. Ice and Snow (cover and volume)
	Synthetic Aperture RADAR

	K. Wind Speed and Direction (Tropospheric and Stratospheric)
	Doppler Wind LIDAR

	L. Space Weather (Solar wind—geomagnetic storm alerts)
	Solar Wind Mission in L1 Orbit

	M. Space Weather (Coronal mass ejection imagery—geomagnetic storm forecasts)
	Coronal Mass Ejection Sensor in L1 or other orbit

	* from Table 2 Strategic Plan for the U.S. Integrated Earth Observation System
	 


NOAA received a substantial response to the RFI, with strategies to meet nearly all of the observations listed in Table 1.  The responses included data purchases, secondary payload options, commercial satellite sales, and other partnering solutions.  The concepts ranged in maturity from being available in the near future to preliminary stages of development.  

Through this solicitation, NOAA is seeking additional information to the RFI responses received regarding feasibility and price.  Those who did not respond to the RFI are neither prohibited nor discouraged from responding to this solicitation.  

II. Purpose  

The purpose of the studies requested by this solicitation is to establish to the greatest extent possible the technical feasibility and the price of potential commercial services for the requirements listed in Table 1.  Such services may include but are not confined to data purchases or secondary payload opportunities for government-provided sensors.  NOAA does not expect binding price quotations; however prices developed in these studies may be used by NOAA for budget and planning purposes and therefore must be as accurate as possible.  For the purpose of determining technical feasibility and price, respondents are encouraged to review the example user and sensor requirements listed in Appendix A-L of this solicitation.  Responders offering data buys are not confined to the sensor requirements if they can convincingly demonstrate that a different sensor could substantially address the user requirements listed in the appendices.  Respondents are encouraged to review all publicly available documentation on user requirements and potential sensor characteristics, including but not limited to the following web sites:

http://eic.ipo.noaa.gov/IPOarchive/MAN/IORDII_011402.pdf  and  http://www.npoess.noaa.gov/Technology/sensors.html.`
III. Schedule

NOAA does not anticipate any commercial service acquisition prior to FY 2011.  However, in preparation for any potential commercial acquisition, NOAA needs to award study contracts to determine the validity of price and technical feasibility.  NOAA plans to award study contracts for commercial services in accordance with Table 2. 

Table 2.  Contract Study Award Schedule

	 Earth and Space Weather Observation Requirement
	Need Date
	Study Contract Award(s) Date
	Set

	A. Atmospheric Profiles (Temperature, Pressure, Water Vapor) (GPSRO)
	2011
	September 2008
	A

	B. Wind Speed and Direction (Surface -- Ocean) (Scatterometry)
	ASAP
	September 2008
	A

	C. Total and Clear Sky Radiative Flux
	2018
	February 2009
	B

	D. Solar Irradiance
	2018
	September 2008
	A

	E. Atmospheric Constituents (Ozone Profiles)
	2015
	July 2009
	C

	F. Atmospheric Constituents (Aerosol Polarimetry)
	2013
	July 2009
	C

	G. Sea Surface Height/Topography (Altimetry)
	2018
	February 2009
	B

	H. Atmos.  Profiles (Temp., Pressure, Water Vapor) (Geo High Spectral Sounder)
	2017
	February 2009
	B

	I. Ocean Color
	ASAP
	February 2009
	B

	J. Wind Speed and Direction Profiles (Tropospheric and Stratospheric)
	ASAP
	July 2009
	C

	K. Space Weather (Solar wind—geomagnetic storm alerts)
	ASAP
	September 2008
	A

	L .Space Weather (Coronal mass ejection imagery—geomagnetic storm forecasts)
	2013
	 September 2008
	A

	


IV. Award Amounts

Awards will be phased according to the schedule in Table 2.  Award dates are approximate.   Award amounts will be determined in the following manner:  If justified, a maximum of three study contracts will be awarded per requirement, with a maximum award amount of $25,000.00 each. No more than two study contract awards will be made to a single commercial service provider for studies of services that could be broadly applicable to a range of observational requirements; e.g. secondary payload rides.  Up to $200,000 will be awarded in FY 2008.  

V. Deliverables

Upon award, weekly telephone conferences shall be conducted by the awardee with the NOAA Contracting Officer’s Representative (COR), as assigned by the Contracting Officer.  A mid-term progress report shall be delivered not more than 45 calendar days after award, and a final report shall be delivered not more than 90 calendar days after award.  The awardee shall deliver reports electronically to the COR, along with 3 paper copies.  The awardee shall deliver a presentation of the final report, to be conducted at a location determined by the COR.    

VI. Written Proposal Instructions

The written proposals shall be provided in two sections as follows:

Section I – Technical Concept
Offerors shall provide a technical concept that meets the requirement by their proposed service.  

Section II – Organizational Resources

Offerors shall provide evidence of their ability to provide the proposed service. 

VII. Evaluation

Proposals will be evaluated against the requirements of the RFQ and in accordance with the evaluation criteria set forth below to determine the Offeror's demonstrated ability to perform the services required. General statements such as "the vast resources of our nationwide company will be used to perform the services required by the Statement of Work" are not sufficient. The Offeror shall clearly address each element of the proposal.  Any proposal failing to address all of the elements may be considered indicative of the Offeror's lack of understanding in response to the Government's requirements and may be considered unacceptable.

Factor I – Technical  Concept
The Technical Concept meets the requirement utilizing commericially available products and services to the maximm extent possible. The technical concept is clear, concise and complete.
Factor II – Organizational Resources
The Offeror demonstrates an ability to provide the proposed service through one or more of the following subfactors:

 -- documented ownership of necessary assets

 -- documented investor interest

 -- maturity of business case including independent review or valuation
VIII. Proposal Submission Deadline

Proposals shall be electronically submitted to earthobs.day@noaa.gov not later than August 15, 2008, for Set A in Table 2. Set B and Set C in Table 2 will be solicited and awarded in mid-late 2009.

It is further requested that offerors follow-up by sending the original hard copies of the technical proposal via mail to:

U. S. Department of Commerce/NOAA

AGO/NESDIS, AD

1315 East West Highway, Room 10100

Silver Spring, MD 20910

Attn: Temujene H. Makua

The Government reserves the right to consider as acceptable only those proposals that demonstrate an understanding of the Government's requirements and are submitted in accordance with the instructions stated or referenced in this RFQ and reject, as unacceptable, proposals deleting or altering technical requirements.
APPENDIX A:  ATMOSPHERIC PROFILES (Temperature, Pressure, Water Vapor) (GPS Radio Occultation)

Requirements

Horizontal Resolution   

200 km x 1 km

Vertical Resolution  

100 m

Coverage



10,000 global soundings per day (constellation)

      Temperature Accuracy 

 <0.5 degree K

Water Vapor Accuracy 

0.05 g / kg          

Conceptual Sensor Characteristics


Mass:           
5 kg


Power:         
35 W


Volume:
10 cm x 20 cm x 10 cm



Data Rate:    
25 kbps – Downlink up to 30 MB per orbit

Satellite Environment


-  Requires attitude stability to less than < 5 degree yaw, < 1 degree pitch and roll.


-  Satellite platform must not transmit within 100 MHz of any GPS, Galileo, or GLONASS frequencies


- Prefer multiple satellites with most at or near polar orbits of 700 – 1000 kilometers for global daily coverage.

APPENDIX B.  OCEAN SURFACE WIND SPEED AND DIRECTION REQUIREMENTS

Requirements


Horizontal Resolution                           < 5 km


Coastal Mask                                        < 5 km


Coverage                                                90% of the ocean surface every 24 hours


Wind Speed Accuracy (RMS)               3-20 m/s: 2 m/s

            




   20-30 m/s: 10%

                                                                     30-80 m/s: 10%


Wind Direction Accuracy (RMS)          3-30 m/s: 20 degrees

 




               30-80 m/s: 20 degrees


Retrieval in Precipitation

   All-weather wind retrieval


Product Latency


   < 180 minutes for 85% of the data

Conceptual Sensor Characteristics


Mass:          320 kg


Power:        790 W


Data Rate:  1 Mbps

Antenna Subsystem


Deployable 3.5 m by 5.0 m elliptical, dual sided, parabolic mesh reflector


Composite, planar sub-reflectors (e.g. SeaWinds reflector)

Spin Platform


Passive thermal subsystem

Instrument Electronics


Ku/C band radar 

            Polarimetric radiometer using

APPENDIX C:  TOTAL AND CLEAR SKY RADIATIVE FLUX

Requirements

Earth Radiation Budget Parameters. All requirements for Earth Radiation Budget apply only under both clear and cloudy conditions except for Surface Albedo.

Albedo (Surface).  Measurement of the ratio of the amount of spectrum electromagnetic radiation reflected in the 0.4 – 4.0 micron band reflected by the Earth to the amount incident upon it for daytime only

Threshold Requirements

a. Horizontal Cell Size:    
4 km

b. Mapping Uncertainty:  
4 km

c. Measurement Range:   
0 to 1.0 

d. Measurement Accuracy 
.03 (albedo units)

e. Latency 150 minutes

f. Refresh 24 hours

g. Long Term Stability .02 (albedo units)

Downward Longwave Radiation (DLR) (Surface).  DLR at the surface is

defined as radiation from 5.0 to 100 m. This is an instantaneous, not a time-averaged,

measurement.

Threshold Requirements

a. Horizontal Cell Size 25 km at nadir

b. Mapping Uncertainty 5 km at nadir

c. Measurement Range 0 to 500 W / m2 

d. Measurement Accuracy 10 W / m2 

e. Latency 150 minutes

f. Refresh 24 hours

g. Long Term Stability 0.5 W / m2 

Downward Shortwave Radiation (Surface) . Downward shortwave radiation

(surface) is defined as the irradiance at wavelengths less than 4 μm incident downward at the surface of the earth. This is an instantaneous, not a time-averaged, measurement.

Systems Capabilities Thresholds 

a. Horizontal Cell Size 25 km at nadir 

b. Mapping Uncertainty 5 km at nadir 

c. Measurement Range 0 to 1400 W m-2 

d. Measurement Precision 20 W m-2 
e. Measurement Accuracy 10 W m-2

f. Latency 150 minutes

g. Refresh 24 hours

h. Long Term Stability 0.5 W/ m2 
Net Solar Radiation at the top of the Atmosphere  Incident minus reflected

solar radiation (Top of the atmosphere). This is an instantaneous, not a time-averaged, 

measurement.

Systems Capabilities Thresholds

a. Horizontal Cell Size 25 km at nadir 

b. Mapping Uncertainty 5 km at nadir 

c. Measurement Range 0 to 1400 W m-2 

d. Measurement Precision 15 W m-2 

e. Measurement Accuracy 3 W m-2 

f. Latency 150 minutes 

g. Refresh 24 hours 

h. Long Term Stability 0.2 W m-2 

Outgoing Longwave Radiation (Top of Atmosphere (TOA)). Outgoing

longwave radiation (5.0 to 100 m). This is an instantaneous, not a time-averaged,

measurement.

Systems Capabilities Thresholds 

a. Horizontal Cell Size 25 km at nadir 

b. Mapping Uncertainty 5 km at nadir 

c. Measurement Range 0 to 500 W m-2 

d. Measurement Precision 12 W m-2 

e. Measurement Accuracy 5 W m-2 

f. Latency 150 minutes 

g. Refresh 12 hours (once/daytime & once/nighttime)

h. Long Term Stability 0.2 W m-2 

Conceptual Sensor Characteristics

Cloud and Earth Radiant Energy System CERES Measures Earth’s Radiant Energy Balance -. CERES consists of three broadband radiometers that scan the earth from limb to limb. The three spectral channels cover the spectral regions of 0.3 to > 50 μm (total radiation channel), 8 μm to 12 μm (atmospheric window channel) and 0.3 μm to 5 μm (shortwave channel).

Mass


57 kg

Average Power 
50 W

Average Data Rate
10.5 kbps
Satellite Characteristics

- Polar orbit – sun synchronous, prefer 700 – 1000km

- Attitude stability of 1 degree – all axes (TBD)

APPENDIX D:  SOLAR AND SPECTRAL IRRADIANCE

Incident radiation measurements (total and spectral at the top of the Atmosphere)

Requirements

a. Measurement Range

1. Total 1310 to 1420 W m-2 

2. Spectral (0.2-2m) 0-10 W m-2 nm-1 

b. Long Term Stability

1. Total 0.002 % yr-1 

2. Spectral (0.2-2m)

a. < 600 nm 0.02 % yr-1 

b. > 600 nm 0.01 % yr-1 

c. Measurement Precision

1. Total 0.002 % yr-1 

2. Spectral (0.2-2m) 0.02 %yr-1 

d. Measurement Accuracy

1. Total 1.5 W m-2 (0.1 %) 

2. Spectral (0.2-2m) 1 % 

e. Refresh 20 minutes of viewing sun each orbit (if LEO)

f. Spectral Resolution

1. < 280 nm 1 nm 

2. 280 nm < < 400 nm 5 nm 

3. > 400 nm 35 nm 
Conceptual Sensor Characteristics



Total Irradiance Monitor (TIM)   Spectral Irradiance Monitor (SIM)

Dimensions
17.7 cm x 27.9 cm x 27.2

25.4 cm x 17.8 cm x 76.2 cm

Mass


7.9 kg





22 kg

Power :

14 W





25.3 W

Satellite:

-  Sensor pointing requirement:  2 arc minutes

-  Orbits at L1, GEO, or sun synchronous LEO (700-1000km) acceptable

-  If unable to meet attitude stability requirement – an 83kg gimbal might be required – additional mass and power – to 150 Watts for TIM, SIM and Gimbal.

- TIM and SIM must be co-located

APPENDIX E:  ATMOSPHERIC CONSTITUENTS (OZONE PROFILES)

Requirements

Vertical Coverage:        Tropopause – 60 km

Vertical Cell Size:         3 km   

Horiz. Cell Size:            250 km

Measurement Range:   0.1 – 15 ppmv

Accuracy:                     10% (15 – 60 km)

                                     20% (Trop – 15 km)

Precision:                     3% (15 – 50 km)



           10% (Trop – 15km, 50-60km)

Long-term Stability:      2% over 7 years

Conceptual Sensor Characteristics

Mass :              
>70 kg

Power:              >110 W

Data rate:         >170 kbps

Sensor Size:      35 x 54 x 56 cm

Spectral Range:

Nadir profiler    
250 – 310 nm

Spectral Sampling Interval:

Nadir profiler    
2.4 pixels per FWHM

Spectral Resolution (FWHM)

Nadir profiler  
1.19 nm

Field-of-View (FOV):

Nadir profiler   
 16.7 x 0.3 deg

Limb profiler     8.5 x 1.85 deg (3 slits)

Revisit time

Limb profiler     4 days (average)

APPENDIX F:  ATMOSPHERIC CONSTITUENTS (AEROSOLS)

Aerosol Optical Thickness (AOT).  Aerosol Optical Thickness for this EDR, is defined as the extinction (scattering + absorption) vertical optical thickness of modes 1 (~ 0.1 (m) and 2 (~ 1.0 (m) of the bimodal aerosol size distribution at multiple wavelengths within the 0.4 – 2.4 micron spectral range (# - applies to total column optical depth).  The refresh requirement for the climate products is to provide observations from the satellite nadir-track of any satellite carrying the aerosol polarimeter.  The requirements below apply only under clear conditions.

Requirements

	a.  Vertical Coverage
	Surface to 30 km

	b.  Horizontal Cell Size
	10 km

	c.  Vertical Cell Size
	Total column

	
1.  from 0 to 2 km  
	

	
2.  from 2 to 5 km
	

	
3.               >5 km
	

	d.  Mapping Accuracy #
	4 km

	e.  Measurement Range #
	

	
1.  Operational
	0 to 2

	
2.  Climate
	0 to 5

	f.  Measurement Precision  #
	

	
1.  Operational
	0.03

	
2.  Climate
	0.01 over ocean/0.03 over land

	g.  Measurement Accuracy
	

	
1.  Operational
	0.03 over ocean

	
2.  Climate
	

	

over ocean
	Greater of .02 or 7 %

	

over land
	Greater of 0.04 or 10 %

	h.  Latency
	90 minutes

	i.  Refresh
	

	
1.  Operational
	6 hours

	
2.  Climate
	N/A

	j.  Long Term Stability
	0.01


Aerosol Particle Size.  Measurement of the bimodal size distribution of the aerosol population in terms of the effective radius re and effective variance ve of each mode.  The effective radius is the ratio of the third moment of the aerosol size distribution to the second moment.  The effective variance characterizes the width of the size distribution.  The refresh requirement for the climate products is to provide observations from the satellite nadir-track of any satellite carrying the aerosol polarimeter.  The requirements below apply only under clear conditions. (# -applies to the average column size distribution; ‡ - applies only to sub-satellite pixels).

Requirements

	a.  Vertical Coverage
	Surface to 30 km

	b.  Horizontal Cell Size
	10 km

	c.  Vertical Cell Size
	Total column

	     1. from 0 to 2 km
	

	     2. from 2 to 5 km
	

	     3.  > 5 km
	

	d.  Mapping Accuracy #
	4 km

	e.  Measurement Range
	

	    1.  Operational
	-1 to +3

	    2.  Climate
	0 to 5 μm for re 

0 to 3 for ve

	f.  Measurement Precision 
	

	    1.  Operational
	0.3

	    2.  Climate
	Greater of 0.05 μm or 10 % 
for re

Greater of 0.1 or 40 % for ve ‡

	g.  Measurement Accuracy
	

	    1.  Operational
	0.3 over ocean

	    2.  Climate
	Greater of 0.1 μm or 10 % 
for re

Greater of 0.3 or 50 % for ve ‡

	h.  Refresh
	

	    1.  Operational
	6 hours

	    2.  Climate
	N/A

	i.   Long Term Stability
	Greater of 0.05 μm or 10 % 
for re

Greater of 0.2 or 40 % for ve ‡


Aerosol Refractive Index, Single-Scattering albedo, and Shape (applies only to sub-satellite pixels).  Measurement of the real part of the refractive index m and the single-scattering albedo ( of each mode of the bimodal aerosol size distribution at multiple wavelengths within the 0.4-2.4 micron spectral range and determination whether aerosol particles are spherical or non-spherical.  Non-sphericity is detected when the value S = (Lmax Lmin-1 -1) > 0.3, where Lmax is the maximum length of the particle and Lmin is the minimum length of the particle.  The value of S can be inferred form multi-angular measurements of the departure of scattered radiation from that expected from spherical aerosol particles.  The refresh requirement for the climate products is to provide observations from the satellite nadir-track of any satellite carrying the aerosol polarimeter.  The requirements below apply only under clear conditions (# - applies to the average column size distribution).

Requirements

	a.  Vertical Coverage
	Surface to 30 km

	b.  Horizontal Cell Size
	10 km

	c.  Vertical Cell Size
	Total column

	     1. from 0 to 2 km
	

	     2. from 2 to 5 km
	

	     3.  > 5 km
	

	d.  Mapping Accuracy #
	4 km

	e.  Measurement Range #
	1.3 to 1.7 for m

0 to 1 for (

	f.  Measurement Precision #
	0.01 for m

0.02 for (

	g.  Measurement Accuracy #
	0.02 for m

0.03 for (

	h.  Refresh
	N/A

	i.   Long Term Stability
	0.01 for m

0.02 for (


An Aerosol Conceptual Sensor:  

The Aerosol Polarimeter Sensor will measure aerosol concentration, size distribution, chemical composition and shape and could particle size and distribution. Its measurements will provide high quality radiometric data a function of polarization in the visible though short wave infrared spectral regions in support of climate studies. In addition it shall support worldwide operations by augmenting and enhancing operational applications. It will measure along track multi-angle radiances in orthogonal polarization at multiple wavelengths in the 0.4 to 2.25 micron region with polarization accuracy of 0.2%. 

Type:  Passive multi angle photo polarimeter

Fore-optics: Rotating polarization-compensated mirror assembly scanning along orbit- track from +510 to -63 0   from nadir

Directionality : ~ 250 views of the scene

Spectral Range: 412-2250 nm

Measurements:  9 bands, the Stock parameters I,Q, U

Polarizations (0, 90, 45, and 135 degrees)

Polarization accuracy: 0.1-0.2%

Ground Resolution at nadir: 5.6 km

Approximate dimensions 60X 58X 47 cm

Mass: < 68 kg

Power : < 50 W

Data rate : < 140 kbps

APPENDIX G:  SEA SURFACE HEIGHT/TOPOGRAPHY REQUIREMENT

Sea surface height (topography) is the longwave horizontal variations in the height of the sea surface with respect to the geoid.

Requirements

Horizontal  Resolution             4 km

Mapping Accuracy                   2 km

Measurement Range          +/-50 m

Measurement Precision             3 cm

Measurement Accuracy      +/- 5 cm

Refresh                                    72 hours

Conceptual Sensor Characteristics:

Sensor Designs – Dual frequency (C and Ku-band) altimeter and single-frequency (Ku-band) solid-state altimeter

 

     Microwave radiometer

 

     GPS receiver

      

     Retroreflector array


                 Doppler tracking antenna

APPENDIX H:   GEOSTATIONARY HIGH SPECTRAL ATMOSPHERIC 

PROFILES (Temperature, Pressure, and Vapor):

Requirements

	Geographic Coverage
	62 degree LZA; CONUS, Mesoscale

	Vertical (related to Spectral Resolution)
	Surface - 500hPa: 500 m, 500 - 300 hPa: 2 km, 300 - 100hPa: 3 km       

	Spatial (Horizontal) Resolution - 62 degree LZA and CONUS
	10 km

	Spatial (Horizontal) Resolution - Mesoscale
	5 km

	Measurement Accuracy
	1 K

	Refresh Rate
	60 min (H, C); 5 min (M)


Conceptual Sensor Characteristics

Mass 210 kg.

Power 285 watts

Volume 1.5x1.0x1.5 meters

Ground sample distance (GSD) 10 km

Data rate 9 Mbps

“Mega” CONUS covered in 70 minutes.

DOEE 70%High spectral sounder Geo satellite measurements for valid for NOAA high spectral sounder data use would extend out to a LZA of about 65 degrees to the side

APPENDIX I:  OCEAN COLOR

Requirements

	Spatial Resolution
	300 m

	Refresh Rate at same earth point
	3h (over 100% of area and during daylight hours)

	Spectral Coverage
	0.4 – 1.0 microns

	Geographic Coverage
	US navigable waters through EEZ

	Measurement Accuracy
	<30% error for Chlorophyll a 

	Measurement Range
	Water Leaving Radiance:  0.01 - 1 mW cm-2 μm-1 sr-1;
Chlorophyll:  10-2 - 102 μg/liter; 
Turbidity:  10-4 - 0.15 sr-1; 
Reflectance:  10-4 - 0.15 sr-1


Conceptual Sensor Characteristics

Volume 72,000 cc (30 x 40 x 60 cm)

Mass 25 Kg

Power 60 Watts

Data Rate 1 mbps

APPENDIX J:  WIND SPEED AND DIRECTION PROFILES
Requirements

	Vertical depth of regard (DOR)                         
	0-20 

	Vertical resolution:
     Tropopause to top of DOR
     Top of BL to tropopause (~12 km)
     Surface to top of BL (~2 km)
	3
1
0.5 

	Horizontal resolution (km)
	350 

	Minimum Number of horizontal wind tracks 
	4 

	Number of collocated LOS wind measurements for horizontal wind calculation 
	2 = pair 

	Velocity error              Above BL
                                      In BL 
	3
2 

	Minimum wind measurement success rateD 
	50 


Conceptual Sensor Characteristics:

Dimensions

1.5m x 2m x 1.8m

Mass


567 Kg

Power


1,500 W

Data 


4 Mbps

Orbit:  400 km, circ, sun-syn., 6am – 6pm

Selectively Redundant Design

+/- 16 arcsec pointing knowledge (post-processed)

X-band data downlink (150) Mbps); S-band TT&C

Total Daily Data Volume     517 Gbits       

APPENDIX K:    SOLAR WIND DATA REQUIREMENTS:  

Continuous data flow, real time (within 1 minute of measurement) 24 hours per day, seven days a week.  Data must be of useable quality during all levels and types of disturbed space weather measured at a location permitting ~ one hour alert time e.g. L1.

Magnetic field vector measurements

           a. At least one vector measurement per minute (Bx, By, Bz)

           b. Must deliver data in GSM coordinates in real time

           c.  Range: 0.1 to 100 nT for each component (along positive or negative axis)

           d.  0.1 nT relative accuracy with 2.0 nT absolute accuracy

Plasma Ion Measurement

           a.  At least one measurement of the solar wind velocity vector (Vx, Vy, Vz), average               ion temperature, and ion density moments every minute

           b.  Must deliver data in GSM coordinates in real time

           c.  Velocity range 200 to 1500-km/sec  with 5% relative accuracy

           d.  Temperature range: 40,000 to 2,000,000 K with 20% relative accuracy

           e.  Density range: 1 to 100 cm-3, with 20% absolute accuracy

 Characterization of Low Energy ION Particle population

a.  At least one set complete set of measurements every 5 minutes

b.  At least 4 different differential flux channels covering the energy range from 50 keV           to 1 MeV

c.  Relative accuracy of 20 %

Data must be delivered to the NOAA Space Weather Prediction Center at Boulder, CO 

Conceptual Sensor Characteristics:

1. Magnetometer


Established heritage on deep space missions


Nominal range +/- 256 nT full scale, 12-bit resolution per axis, 0.0625 nT digital resolution per sample

0.1 nT relative accuracy and 2.0 nT absolute accuracy 

Mass 1 kg, power 1 W, data rate ~300 bps

2. Plasmas Ion (Faraday Cup Design)


Electrostatic analyzer (ESA) with energy range from 100 cV -22 keV


One instrument covers entire range



Two heads for 3 axis stabilized design, one head for a spinner



Heritage on many spaceflight missions



Energy range and accuracy well within heritage sensors


Mass 3.5-3.5 kg, power 4.0 Watts, data rate ~600 bps per unit     

3. Low Energy Ion Particle Population

Mass 2.2 kg, power 3 W, data rate ~500 bps

4.  Common power and data unit

APPENDIX L:    CORONAL MASS EJECTION IMAGERY REQUIREMENTS:

Observations of the heliosphere are required from the Sun to the Earth to determine the locations, speed, spatial extent, and mass of interplanetary solar eruptions, which are likely to impact Earth’s magnetosphere.  Based on previous experimental performance, these requirements are split into Coronal and Heliospheric Requirements.

Heliospheric Imagery

Spatial/Angular Res/Horizontal Res:  5 arcminutes

Measurement range:  ~0.1% photometry

Stray light level:  ~1% sky brightness

Sample Interval:  1 hour

Data Latency:  15 minutes

Field of View:  Along the Sun-Earth line – from 0.07 to 1 AU (15Rsun to 215 Rsun) must be contained within the image.

Coronal Imagery

Pointing Knowledge - The line of sight pointing knowledge shall be 25 arc-sec, (Goal: 12.5 arc-sec). The direction of solar north shall be known to within 1° (Goal: 0.5°).  

Field of View - The field of view (FOV) shall be an annulus, centered on the Sun.  The inner radius of the annulus shall be 3.7 Rsun.  The outer radius of the annulus shall be at least 17Rsun.

Point Response - the image spatial resolution shall be 50 arc-sec.  This requirement shall be met at the radius which is the average of the inner and outer radii of the FOV.

System Spectral Response - The bandpass selected shall be ‘white-light’, that is, lie within 5000-8000Å.  The ability to use polarization techniques to separate the K-corona signal from other signals may be provided.

Flux Resolution - The measurement precision (or flux resolution) shall be at least 1x10-12 B/Bsun/pixel in the outer part of the FOV.  In the inner part of the FOV the flux resolution shall not exceed 2x10-11 B/Bsun/pixel.
Measurement Range
The measurement range minimum shall not exceed 1x10-11 B/Bsun.

The measurement range maximum shall be at least 2.5x10-9 B/Bsun.

The straylight measured at the focal plane shall not exceed 5x10-12 B/Bsun .

Absolute Accuracy - The data shall be calibrated to an absolute accuracy of 25%.

Data Cadence - The SCOR shall be capable of achieving a cadence of at least one full-FOV image in less than 15 min. The SCOR shall be capable of meeting the requirements with an exposure time of less than 15 seconds.
Data Latency - Data latency shall not exceed 15 minutes (delivery to NOAA/SWPC)

Conceptual Sensor Characteristics

Sensor designs:   coronagraphs, all-sky imagers, hybrids

Mass:  5.5 – 6.2 kg

Dimensions:   1. 517 X 175  mm cylinder

                       2. 680 X 130  mm cylinder

Power ~ 12 W

Field of View alternatives:  1 – 4.5 degrees (4-17 solar radii) coronagraph

                                             0.75 – 5 degrees (3-20 solar radii) coronagraph

                                             4-45 degrees (16- 180+ solar radii) all sky imager
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1.  52.213-4  TERMS AND CONDITIONS--SIMPLIFIED ACQUISITIONS (OTHER THAN COMMERCIAL ITEMS) (FEB 2008)

(Reference 13.302-5)

 TC "2.  1352.201-70 CONTRACTING OFFICER'S AUTHORITY (MAR 2000)" \f C \l "2" 
2.  1352.201-70  CONTRACTING OFFICER'S AUTHORITY (MAR 2000)

  The Contracting Officer is the only person authorized to make or approve any changes in any of the requirements of this contract and notwithstanding any provisions contained elsewhere in this contract, the said authority remains solely in the Contracting Officer. In the event the Contractor makes any changes at the direction of any person other than the Contracting Officer, the change will be considered to have been made without authority and no adjustment will be made in the contract terms and conditions, including price. 

                    (End of clause)  

 TC "3.  1352.201-71 CONTRACTING OFFICER'S TECHNICAL REPRESENTATIVE (COTR) (FEB 2005)" \f C \l "2" 
3.  1352.201-71  CONTRACTING OFFICER'S TECHNICAL REPRESENTATIVE (COTR) (FEB 2005)

  a. __________ is hereby designated as the Contracting Officer's  Technical Representative (COTR). The COTR may be changed at any time by  the Government without prior notice to the Contractor by a unilateral  modification to the Contract. The COTR is located at: 

  __________ 

  __________ 

  __________ 

  __________ 

  __________ 

  b. The responsibilities and limitations of the COTR are as follows:

    (1) The COTR is responsible for the technical aspects of the project and serves as technical liaison with the Contractor. The COTR is also responsible for the final inspection and acceptance of all reports, and such other responsibilities as may be specified in the contract.

    (2) The COTR is not authorized to make any commitments or otherwise obligate the Government or authorize any changes which affect the Contract price, terms or conditions. Any Contractor request for changes shall be referred to the Contracting Officer directly or through the COTR. No such changes shall be made without the expressed prior authorization of the Contracting Officer (CO). The CO may designate assistant or alternate COTR(s) to act for the COTR by naming such assistant/alternate(s) in writing and transmitting a copy of such designation to the Contractor. 

                    (End of clause)  

 TC "4.  1352.208-70 PRINTING (MAR 2000)" \f C \l "2" 
4.  1352.208-70  PRINTING (MAR 2000)

  Unless otherwise specified in this contract, the Contractor shall not engage in, or subcontract for, any printing (as that term is defined in Title I of the Government Printing and Binding Regulations in effect on the effective date of this contract) in connection with performing under this contract. Provided, however, that performing a requirement under this contract involving the duplicating of less than 5,000 units of only one page, or less than 25,000 units in the aggregate of multiple pages, such pages are not exceeding a maximum image size of 10 and 3/4 inches by 14 and 1/4 inches, will not be deemed printing. 

                    (End of clause)  

 TC "5.  1352.209-71 ORGANIZATIONAL CONFLICT OF INTEREST (MAR 2000)" \f C \l "2" 
5.  1352.209-71  ORGANIZATIONAL CONFLICT OF INTEREST (MAR 2000)

  (a) The Contractor warrants that, to the best of the Contractor's knowledge and belief, there are no relevant facts or circumstances which would give rise to an organizational conflict of interest, as defined in FAR Subpart 9.5, or that the Contractor has disclosed all such relevant information.

  (b) The Contractor agrees that if an actual or potential organizational conflict of interest is discovered after award, the Contractor will make a full disclosure in writing to the Contracting Officer. This disclosure shall include a description of actions which the Contractor has taken or proposes to take, after consultation with the Contracting Officer, to avoid, mitigate, or neutralize the actual or potential conflict.

  (c) Remedies - The Contracting Officer may terminate this contract for convenience, in whole or in part, if it deems such termination necessary to avoid an organizational conflict of interest. If the Contractor was aware of a potential organizational conflict of interest prior to award or discovered an actual or potential conflict after award and did not disclose or misrepresented relevant information to the Contracting Officer, the Government may terminate the contract for default, debar the Contractor for Government contracting, or pursue such other remedies as may be permitted by law or this contract.

  (d) The Contractor further agrees to insert provisions which shall conform substantially to the language of this clause, including this paragraph (d), in any subcontract or consultant agreement hereunder. 

                    (End of clause)   

 TC "6.  1352.209-72 RESTRICTIONS AGAINST DISCLOSURE (MAR 2000)" \f C \l "2" 
6.  1352.209-72  RESTRICTIONS AGAINST DISCLOSURE (MAR 2000)

  a. The Contractor agrees, in the performance of this contract, to keep the information furnished by the Government and designated by the Contracting Officer or Contracting Officer's Technical Representative in the strictest confidence. The Contractor also agrees not to publish or otherwise divulge such information in whole or in part, in any manner or form, nor to authorize or permit others to do so, taking such reasonable measures as are necessary to restrict access to such information while in the Contractor's possession, to those employees needing such information to perform the work provided herein, i.e., on a "need to know" basis. The Contractor agrees to immediately notify the Contracting Officer in writing in the event that the Contractor determines or has reason to suspect a breach of this requirement.

  b.  The Contractor agrees that it will not disclose any information described in Subsection A to any persons or individual unless prior written approval is obtained from the Contracting Officer. The Contractor agrees to insert the substance of this clause in any consultant agreement or subcontract hereunder. 

                    (End of clause)   

 TC "7.  1352.209-73 COMPLIANCE WITH THE LAWS (MAR 2000)" \f C \l "2" 
7.  1352.209-73  COMPLIANCE WITH THE LAWS (MAR 2000)

  The Contractor shall comply with all applicable laws and rules and regulations having the force of law which deal with or relate to performance hereunder or the employment by the Contractor of the employees. 

                    (End of clause)   

 TC "8.  1352.233-70 HARMLESS FROM LIABILITY (MAR 2000)" \f C \l "2" 
8.  1352.233-70  HARMLESS FROM LIABILITY (MAR 2000)

  The Contractor shall hold and save the Government, its officers, agents, and employees harmless from liability of any nature or kind, including costs and expenses to which they may be subject to or on account of any or all suits or damages of any character whatsoever resulting from injuries or damages sustained by any person or persons or property by virtue of performance of this contract, arising or resulting in whole or in part from the fault, negligence, wrongful act or wrongful omission of the contractor, or any subcontractor, their employees, and agents. 

                    (End of clause)     

 TC "9.  1352.252-70 REGULATORY NOTICE (MAR 2000)" \f C \l "2" 
9.  1352.252-70  REGULATORY NOTICE (MAR 2000)

  Contractors are advised that certain provisions and clauses identified with a Commerce Acquisition Regulation (CAR) notation for identification purposes, have not yet been incorporated into the CAR. However, all of these items are binding for this acquisition and will eventually be contained in the CAR at Part 13 of Title 48 of the Code of Federal Regulations. 

                    (End of clause)     
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